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WO 2004/ 076450 PCT/ EP2004/ 001974 1 Pyrazol opyri di ne
derivatives Field of the invention The present
invention relates to a new series of pyrazol opyridi ne
derivatives, a process to prepare them pharnmaceuti cal
conpositions containing 5 these conmpounds and their
WO 209pP16¢38t i on i n medi ci ne. Background of t hEPCT/RRG®II0DM
Ki nases are proteins inyolved in different cellular
responses to external ignals. In the Nineties, a new
. famly.of kinases called MAPK (mtogen-activated
Pyragplopyiiding derivatiyesas di scovered. MAPK activate their

. : by 10 phosphorylation in serine and
F'e'_d Hiﬁﬁatlh@érﬁﬁmesi dues. MAPK_ are activated by other
~ kiThes pegent ringgniione rélaica W de newageerds sifgpatagolopyridine
. iacludin rowmh factors, pro-infl.a tory,cytoki nes,
derivefes, 8 BIEFETS. chGBRBIRG: MAmesyYEd] Compasions epplaniia
thesd &pUr@lsRbitNEE SshlicAdonlin atddigisd.e by phosphorylation

her ki nases or proteins; such as transcription

. O »
Back th ionul ti mately, induce an .15 increase or

_ nes. m n nases suc
signajs3®) tHERMir(etins,racew|fandy of kingsasatalldd MAPK (mitogeraaelivatert

protefy. 5556 o e nOREndsy WBEIaevay <Al obkieRs 1t

phospHoryididn Pisefiné Ana Yhrbohihd festdizshesi s of nunerous
cyt oki nes, especially tunor 20 necrosis factor
(

NEKegTe gafivaipd byeifier kingses in respoisertp @uwinn 1enge of signals
o AT A ol ol U S G g e
osmotie diress. dinasf theymarmactivgledaMARK peoibvabss by phasghoatidtion other

inas YR BB a0Ph 5 S RAhAr PG ueE Til  r
incresachraldauraanein edpieesion of aspeoliid ety AAREGEST fdmk,
R e B e e A0S o 537 R Gl

T T T

8 kinase inhibitors could be useful to treat or
piiages 38i playss ascrugialdioie bdceliplaryiesponsgstossitessaand in- the

. -a. . r \ .
actival pay Ay (B BCAARRRF of s Yeviohfhel Pl tmor
necrobisfattot (DNAer), inforleukinfil dbaiit interlepkinite (Ih6) sndhintegdelitin,
IL-8, interferony and GW CSF (granul ocyt e- macr ophage
(IL-8)¢ ol ony-stinulating factor). Moreover, in recent
. . h _ L hibi
oty 2B S-S, PRATA BP s dBpAUES, A rtnoBftes WAl are
invalved in the mediation of immunoregulation processes and other

regu!%%%bﬁit@%kiﬁa{%hml@K&«j@ﬁw*erﬁﬁr%?ﬁrﬁﬁs@f‘d sepsis. Thus;

physiopathological conditions. For example, elevated levels of TNF-o are
associated with inflammatory and autoimmune diseases and with processes that
trigger the degradation of connective and bone tissue such as rheumatoid arthritis,
osteoarthritis, diabetes, inflammatory bowel disease and sepsis.

Thus; p38 kinase inhibitors could be useful fo treat or prevent diseases
mediated by cytokines such as IL-1 and TNF-q, as mentioned previously.

On the other hand, it has aiso been‘found' that p38 inhibitors inhibit other

pro-inflammatory proteins such as IL-6, IL-8, interferonsy and GM-CSF

(granulocyte-macrophage colony-stimulating factor). Moreover, in recent studies it

‘has been found that p38 inhibitors not only block cytokine s_ynthes_i_s but also the
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WO 2004/ 076450 PCTI EP2004/ 001974 2 cascade of signals
that these induce, such as induction of the
cycl ooxygenase-2 enzynme (COX-2). Description of the
invention In a first aspect, - there are provided
conpounds of general formulal R PONR5 R2 R3 R4
WORe1g6430 A represents N or N O; 10 Rf repPeEEPRS4/001974
phenyl oor Het optionally substituted with one or nore
substituents sel ected frlom Ra and Rb; R2 represents
fptlonall y substituted with one or nore
caseem%@ sigrals $hat dhesst inducd, ﬁmrh %bladnbtﬁh oollcltﬁe B?]clooxygenase-z
s H Cy optionally substituted with one or
enz%?éééggitltuents selected fromRa and Rb, or R3
Desbﬂpﬁcnﬂcﬁmihsmﬁéntﬁﬁi kyl optionally substituted with one
nore - substituents selected fromRob and Cy*,
V\,ht!'\'%ffﬁt gpectc therdxwe ppividedabmposndssifigeogreformilz h one or
nore substituents selected fromRband R, 20 R4
represents H, Ra, haI ogen, -ORa', -OCORa, -0S02Ra,
- OCONRaRa', -NO2; RLCN_ A CORa; -RECOZRa', --CONRaRa' ,
-NRa' Ra' , -NRaCO?a, ‘ ORkgRa’, NRa' CO2Ra,
- NRa' SOZRa -SCRa, - N2NRa' Rl ; 25 R5 can be
‘pl aced on any of the-R & pyrazole ring of
fornula | and repR%sent3 WO 2004/ 076450
PCT/ EP2004/ 001974 3 eaad! ependently represents
Cl_6al kyl , C2.eal kenyl , ®C2- 6al kynyl or Cy, wherein
the groups Cl_6al kyl,. C2-pal kenyl or C2.5al kynyl can
be optionally substltuted Wth one or nore
whergiilist i t uents sel ected from Rb and Cy*, and wherein any
. Cy or Cy* can be optionally subst.ituted
Are@njef;%'none or nbre substituents selected 5 fromRb and
R, each Ra' independently represents H or Ra;

R? represents phenyl-or Het optionally substituted with one or more substituents
selected from R® and R,

R? represents Het optionally substituted with one or more substituents selected
from R? and R%;

R? represents H, Cy optionally substituted with one or more substituents selected
from R®? and R®, or R® represents Cisalkyl optionally substituted with one or more

‘ substttuents selected from R® and Cy*, wherein Cy* can be opfionally substltuted

with one or more substituents selected from R®and R°.

R4 represents H, R? halogen, -OR®, -OCOR"‘ -OSOzRa -OCONR?R?, -NO,,
-CN, -COR?, ~COQRa -CONRHRal NRaREl NRE'CORa -NRaCONR-aRa,
-NR¥ CO5R?, -NR’"SOZR"’I -SRa -SOR?, -SO:gR”l or -SO,NR? Ra

R%can be placed on any of the 2 N of the pyrazole ring of formula I and represents

HorR:
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each Rb independently represents hal ogen, -OR ,.
-OCOR, -0S02R, 10 -OCONRR , -NX2, -CN, -COR, -CO02R6,
-CONR R, -CONReNR R, NR R, -NRCOR NRCONR R,
-NReC2R, -NR SO02R, -SR, -SOR, SO02R, -SO02NR R,
-C(NR)NR R, -C(NSO2NR R)NR R,  -C(NOR )R,
WOGIMNRRER ) RO', -NR C(NR~)NR R or -NR C( NCHCXmRPERes/001%74
each Ri ndependent ly represents Cl-6al kyl, C2 al kenyl,
C2_5al kynyl or Cy, wheréin all these groups can be

(F)Egatl onal Iy substituted with one or nore substituents
eachiRf indepeotemly reptbspaisdensallyl, (opakkenyl: S datkynylror QO vdwedin

g%ge E(ﬁg@%}kahﬁ Cﬁ%’%ﬁ}?%gg op@ﬁpaily%&éqtﬁuted with

one or@@ﬁ%ubshtﬁ@ﬁ@el@efed FEONRE aNB\GRe. and whﬁ@lnmy, osf ghe groups
--NRe

Cy ot ga can_ @ﬁgtlonaﬁg%tﬁutggcﬂﬂpgng@r mogg( Wtzjqqus {:@ected

f @NRe' Re' ) NRe' Re' , - C(NORe' ) RB',
rom R?Fhﬁg; Re')Re', -NRe' C( NRQ ) NRe' RO’

- NRe' C( NCN) NRe' RO or Cy optionally 25 substituted

at nts sel ected from hal ogen,
cor B R TS S0 . (27
, -C02Re', -CONWRe' CONRO' NRe Re' -NRe Re',

each _ g% C%ﬁg@ﬁgﬁentlgoﬁgr,eseé@z@é\lg% CC%%?NR 5 SOzR"'

-OC@@WN&% e’ Jofge’ R?O °C( ‘Re -COI\WWRG B@NFR%R"’R"'
~-NRe q NRB NRe F{e - NCN):,NR Re': each Ré
-NR*RAhdeNBR@ NPe@C&‘b%rﬁ (tiR &Qd&l -HR BapBE1- Sm(yﬁo%

904 7 019 ¢y ¢
Sozl%ndeé@ﬁ ent |’ yc% SR H'&oﬁq%’lbﬁgﬁ‘h @gr%genpgNORd)R

-C(Nrmc’:a?’)lem N Nﬂ"'m?ﬂi OCNRCRININRSRCy, wherein the
groups Cl1_6al kyl, C2. al kenyl or C2. al kynyl can be.
optional |y substituted - with one or nore 5

each =] hﬂépbﬂ@éﬁt@ réﬁe@éﬁt@ (tvg.eé[km @.ﬁﬁ n@hM'g@aWdWMQI l\nlhemy

of the groups Cy* can be optionally substltuged
alf th%etgfomcem b%?@"@ﬁ!b%ﬁ’&f@éﬁ@ Wb ENe A apre P theein

Ra' each R9 independently represents hal ogen, -OR ',

-OCORa, -0S02Ra, 10 OCONRaR3', -N02, -CN, -CORa',
each ROOdependatiyreprsenis OONRS NRa' Ra’',  NRa' Ra' |

-NRa' CORa', -NR a' CONRa' Ra', - NRa~ COZRa - NRa' SC2Ra,

-SRa -SO?a SO02Ra, -SOZNRa Ra', -C(NR3')NRa'Ra'
each - R NadRNralehty ) PasBats, haligvioRaR), RGORE, ~CCIRRaQ) %2!‘%‘9

O( %N) e
-00025‘1?5& %‘R&Mt{aﬁ '?‘Iéﬁ?eselﬁ%? r:\lggh@%y 95&13“?{%
NRRY! LNRICORS, PMRF GBNRRR®, A(Flefcbowr dRRESOARY -SR¥, -SOR®,

-prazmone N(Rl—KRermlnonege'\fee P
-S0; p%zma orfe , -C(NSONRERUNRUR®, -C(NOR®)R®,
-CINNRFRE)R®, -NREC(NR®)NR®R¥, -NR®*C(NCN)NR*R® or Cy opfionally
substituted with-one or more substituents selected from halogen, R®, -OR?,
-OCOR®, -OSO;R®, -OCONR°R®, -NOj, -CN, -COR®, -COR®, -CONR°RY,
-CONR®NR®R®, -NR®R®, = -NR®COR®, -NR®CONR®R®, -NR®CO.R®,
NRFSO:R®, -SR¥, -SOR®, -8O0:R°, -SONRYRY, -C(NR®)NR®R®,
-CNSO,NR®R¥INR®R®; -C(NOR®)R®, -C(NNRR®)R®, -NR®C(NR®)NR®R® and
-NR¥C(NCNINR®R®;

each R® independently represents Cygalkyl or haloCy.galkyl;
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Cy or Cy* in the above definitions represent a

partially unsaturated, saturated or aromatic 3- to

7- menber ed nonocyclic or 8- to 12-nenbered bicyclic

carbocyclic 20 ring, which optionally contains from1l

to 4 heteroatons selected fromN, S and 0, which can
WO oesl |y contain | or 2 oxo groups when pWEF2003801954

saturated or partially unsaturated, and wherein said

ring or rings can be bonfled to the rest of the

nol| ecul e through a carbon or a-nitrogen atom The

eachd¥oindepeisntly abweserds St@R%t o the addition salts of

t he compounds of invention as well as their sol vat es
and prodrugs. A prodrug is defined as any precursor

reprﬁesmt@@mam @Latk@rﬁwld:%alkyhi?%r (93?“% eihtRE §f .s;kil?yl
Ivo Into a rrpoun one Co oun g
Cosafignpuion C2edliiynyhvearc the- aiptioaaliy @ybsrrtutedc avithgione 1or smore

cubsont 481 of ROLRATSE g et ST i B by or

ates to eac

can ha sptionally stbstiitd wmmm/er mos@sabstitudnite seRERreLisH R and
R2: di scl osed can show cis/trans isoners. The disclosure
' herein relates to each of the geonetric isoners and
m xtures .thereof. The conpounds of fornmula | can be

&g ective p38 kinase inhibitors. WO 2004/ 076450
eachp | Endepandsntiy 7 1epmssenisa halegr aORSct QGQR% i-©S0,R?,

-OCdN jaded @arr@qeut(r@@ C%‘ﬁdta@@\l msﬁﬁgm

fectrve anount of ‘a CO npoun

-NR¥ B%f rNﬁ%{C@mv eNBP CONRTRE, NRAC Ogf1, | wmﬁfabsaa SaSOR?,

-SoS30 IS RRE, EINSINRRED! SRR, eorie,

-C(NNRTROR?, INrche(N RNRBRPQﬁq\the(N@ﬁ)Nﬁaﬁacomound of
formula | as i ned above or a pharnmaceuti cal
accept abl e salt sol vate or prodrug thereof for the

e O g (TGS EATTRhLg SOA Bie

prevention o
2(1H)yridons, 2(hi)- pynazlnpne,\a(wHﬁpymﬂrdumeodr 2{1 Hppyridsaihond;

formula | as defined above or a pharmaceutically

acceptable salt, solvate or prodrug thereof for the

Cy orm@yiuhdké abeve defnit®i epreydint boparilg GRaAdFRRL, sﬁfurated or
aromﬁlr evenél on of djseases_ nedi ated by cyt oki nes.

erd-Ho erqd @ppoeyelic po Br &éazﬂ@nw@ddmcysh@ mcmﬂc
o i Rl 1 £000in SAEESH S,

accept a
which i@nneplidrady woataii 1aon@doxcagesipst wheh Hbetrim_ptsrrmttrramed or

ol Sy G W ok o e B e
the malseulethreugivanarvh drfa hikogan atom.as

The above aspéct also relates.to the addition salts of the compounds of
invention as well as their solvates and prodrugs. A prodrug is defined as any
precursor of a compound of formula | that can be transformed in vivo into a
compound of formula I. . '
_ Some compounds of formula | can have chiral centres that can give rise to
various stereoisomers. The disclosure herein relates to each of these
sterecisomers and also mixtures thereof. Moreover, some of the compounds
disclosed can show cis/trans isomers. The disclosure herein relates to each of

the geometric isomers and mixtures thereof.

‘The compounds of formula | can be selective p38 kinase inhibitors.
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defi ned above or a pharmaceutically acceptable salt,
sol vate or prodrug thereof for the manufacture of a
nmedi canment for the treatnent or prevention of a
di sease 20 sel ected fromimune, autoi mune and
inflanmat ory di seases, cardiovascular diseases,
fectious diseases, bone resorption disorders
“KH&‘ﬁgﬁgﬂeneratlve dlseases proI|ferat|veP&T@%§@@@“g”
and processes associatedgmth the induction of
cyclooxygenase 2 Di scl osed herein is the use of a
conpound o rmyla |, or a harnaceutlcally
(B3 PSing ashiret, e % mrodced s BarugcolsemaoR oy Wit
combligdmefdctios ao@itend tepafnddf fRMERS RREfiIREELhRY oP38-
[ sed rg%& IS the use of a conpound of
C

Al so disclo
phafacRylSly aroep SolveBaPT presiie heiBpb 268 ene or more
f for the treatnent or
phaﬁ%%%ﬁ%%ad&%ﬁ%?%sgféﬁedl ated by cytokines. 30

Anpitdaird aspes, tthat id frevigsdibe nke bﬁav easrhpcmmdroé faatnek Itee t he
a

a3 Bure B COTRRECoUGH s 0e Firb ol chEPRIR Fabb R

- manufaciineeof @rmedieareenti for e dreatassis orgsteadtibnbyf Tdikedses

dtlfif(} I§-6 and/or IL-8.. Also disclosed herein is the
medjiated BY P38conpound of WD 2004/ 076450 PCT/ EP2004/ 001974

har macepti cal | acce t,
o o ot kel KREPaSHhe §3¢ b ST RELE R i s
defiradedevd orompiefrmacelitisgysecaethlde salt) sbivamar nfmcﬂnﬁg thereof for the
' . ' r ses, iovascul ar
manfdeRlrTH S Abicar it Y s YeBlRGRES medBinbRoRr ocHses
mediditabbyleytekinegur odegener ati ve di seases proliferative
.di seases and 5 processes associ ated vvith t he

I nidecfifiharspedt, hpd io proyigied #eeus?. of BlootripeundlofSoinade tas
cieflngg 886\;% (%{Sabﬁwarrrxg% eug%aqf atg{,:l(%) :Eveblc?n grix ﬁrs%igéte\é? ﬁt :dgl%;ftger%gﬁ%? t?'se
man@fgg@@@ a0 ga gxec#qmmt Her nf@e {aainent oo pirevention of diseases
medBf Y P, 11 B G BhoER ora®or formila 1 ora

phﬁ%"%&ﬁﬁ%;ﬁé&@lﬂl\é{e %C&Sﬁ&@obth@ u§é"oJE oﬁlng c}ﬁﬁlo\fﬁ;ﬂ%u%rl as

prodrug thereof er dis
defingd pbRyg G5 Rhaéra@qeﬁgcaé}v aprepiabia $Eﬁfg S@fvai@ a5 ers:dmdh@reefdolbtye

mamﬂ‘&&tﬂl‘é r&ﬁsa ' rﬁe&‘céﬁ’lﬁhteﬁ}r {He E}%ﬁﬁnérﬂe&e@ eveﬁﬁBﬁcéfaLzl %iseé?se

human bein rises admnis
selecterh frioa mmune; aﬁeummuae lapd isflamuortsitong dimams oardmvascular

oo SR HEHE REEMAE, by AR SR bl eEemhathie

diseags chwiifetativer distases andTprdtedsEy absdvmitbd ity the RY8SidnNef
di seases nedi ated by TNF- a, IL 1, IL-6 and/or IL-8 in

- cyclogxygapageZ. n need

Disclosed herein is the use of a compound of
formula I or a pharmaceutically acceptable salt, solvate or prodrug thereof for the
treatment or prevention of diseases mediated by p38.

Also disclosed herein is the use of a compound of

-formula 1 or a pharmaceutically acceptable salt, solvate or prodrug thereof for the
- treatment or prevention of diseases mediated by cytokines.

Another aspect of the present invention relates to the use of a compound of
formula I or-a pharmaceutically acceptable salt, solvate or prodrug thereof for the
treatment or prevention of diseases mediated by TNF-, IL-1, IL-6 and/or IL-8..

Also disclosed herein is the use of a compound of
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t hereof, especially a human being, which conprises
adm nistering to said subject a therapeutically
ef fective amount of a compound of formula | or a 20
pharmaceutically acceptable salt, solvate or prodrug
thereof. Yet further disclosed herein is a nethod of
wol20@aAtdss® or preventing a di sease sel ected pEOM106W 04104
aut oi nmune and i nflammatory ~di seases, cardi ovascul ar
di seases, infectious diséases, bone resorption
~disorders, neurodegenerative diseases, proliferative

fonndlasﬁﬂ%ﬁh@m%d%%@@?a%‘éeﬁﬁﬁlé%ﬁ %awatet& gediugahereof for the
i nducti on of cycl ooxygenase-2 in a subject I'n need

treatmest ot preveifion off pydiseasenaelectedi figm immuwne, sginmume and
1nﬂa@|ﬂ¥5éég§(3td?§éa§83t mﬁsﬁﬂﬂeﬁfsegs%é; r@e?&n*épg C?fsé%seas, bone

anount a conpoun
resogman ndiserders,ainbyrcdegendrativee disddses s proliérativeo rdiggasds ugnd

f . h i ded
procsﬁseré%%ow#dtawﬁ*e%' BB 5, cyab 0T BoRSend. of f or mul a
h ' :
| ERERORERS Rkl b oGl ) S0 comRLsest (2
prevwngm@%ﬁﬁsom ipked by R38'ip @ subjeciin naed teerali psHRCialll @
humgfr?nﬂr%%r‘gggh er{'% g‘ﬂj'"’g? %r nmul é’sﬁﬁg%gﬁagl%ﬂgﬁ%}ée g?er?%e?u&ﬁ?%y

effeclive Bmouhdf a\mm;samrﬁmﬁfomma Yor a phameaceuticdiy actdptainld sBH,
g descri bed above; or (b) when in a

solvaé%%grl?ﬁ&:g) mula |, R5 represents H and R3 has the
Sa%fuﬁﬁé’?’@aé&%s@@h in t£ §%tl’|\(§:goﬁrelé§r‘id36}e Of formul a |V

an _enol ate of formula V i) p* TR R2"

prevepmting diggases mediated by cytokines in a subject in need thereof, especially
a human being, which comprises administering to said subject a therapeutically
effective amount of a Fompound of formula I or a pharmaceutically acceptable salt,
solvate or prodrug thereof.

Yet further disclosed herein is a method of {reating or
preveniing diseases mediated by TNF-a, iL-1, IL-6 and/or IL-8 in a subject in need
thereof, especially a human being, which comprises administering to said subject
a therapeutically effective amount of a compound of formula | or a
pharmaceutically adceptable salt, solvate or prodrug thereof.

Yet further disclosed herein is a method of treating or
preventing a disease selected from immune, aufoimmune and inflammatory
diseases, cardiovascular diseases, infectious diseases, bone resorption disorders,
neurodegenerative diseases, proliferative diseases and processes associated with
the induction of cyclooxygenase-2 in a subject in need thereof, especially a human
being, which comprises administéring fo said subject a therapeutically effective
amount of a compound of formula I or a pharmaceutically acceptable salf, solvate

-.or prodrug thereof.

In a seventh aspect, there is provided a process for the preparation

of a compound of formula | according to the first aspect, which comprises:

(a) reacting a ketone of formula IV
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wherein R1 and R2 have the nmeani ng descri bed above,
Wi th an am nopyrazole of 10 fornmula Va HZNH N N Ra
Va wherein. R4 has the neaning. described above; or 7
(c) when in a conpound of fornula | R4 represents NH2,
treating a conpound of formula XIXRf M C | / R
wo@baindeasgl> AX wherein Rl, R2 and R3 have b y@Ranidish
descri bed above, with a hydrazi ne of WO 2004/ 076450
PCT/ EP2004/ 001974 8 forpula Villa NH2-NHRS Vill a
wherein R5 has the .neani ng descri bed above; or (d)
converting, in one or q#plqgaLity of steps, a conpound
of formula | into anothe compound of formula I
and (e) if desired, after|the previous steps; reacting
a conmpound of fornula g th a base or an acid to
give the corresponding salt. In the previous
definitions, the tern1C1'ﬁIkyI as a group or part of

whe@ugﬁbuﬁd R? %@@%h@nfebhapqi%cwedbémhmh %’nkéfhmé biole of
ch-contains from1 to 6 carbon atons. anpl es

'fO!'ml-llﬁcV ﬁ%a@ﬁ@ﬁbydﬁ‘l’fécﬂgmﬂﬁéﬂ groups nethyl, et hyI , propyl,

i sopropyl, butyl, putyl, sec-butyl, tert-butyl,
pentyl, isopenﬁﬁg, %pentyl and hexyl. A

hal oCl1. 6al kyl g ans a group resulting fromthe
repl acenent of onel-oﬁNnDre hy%gpggﬁ%atons froma
Cl_6al kyl group w ne or gen atons (i.e
fluoro, chloro, brono\or iodo), which can be the sane
or different. Exanpleq%ﬂS i ncl ude, anong ot hers,
trifluoronethyl, flNoronethyl, 1ylh|oroethyl

w9 e il oAb isloed sbigreet Y

: (b) when in a compound of formula’l, R® represents H and R® has the same

meaning as R, reacting a ketone of formula IV or an enolate of formula VII

1 1
RTO RTO\R .
R? R2
v Vit
wherein R and R? have the meaning described above, with an aminopyrazole of
formula Va
HoN H
[
J
R4
Va

- wherein R* has the meaning described above; or

(c) when in-a compound of formula | R* represents NHy, treating a compound of

-formula XIX

. XX
wherein R, R? and R® have the meaning described above, with a hydrazine of
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tafl uoroethyl, 3-fluoropropyl, 3-chloropropyl,

ent af |

3, 3-tetrafl uoropropyl,

, 3, 3, 3-pent af | uoropr opyl, hept afl uor opropyl,

| uorobutyl, nonafl uorobutyl, 5- fluoropentyl and

" 6-fluorohexyl. 20 The term C2_5ai kenyl, as a group or

wo BRib7é&h a group, neans a straight or brap@ﬂgﬂm@[/dﬁydm
chain which contains from2 to 6 carbon atons and t
al so contains one or n@e double bonds. Exanples

i ncl ude, anong others, the groups ethenyl,

pen
2, 2,
2,2
4-f

'fonnLia enyl, 2-propenyl,. isopropenyl, 1-butenyl,

enyI 3- but enyl 1 3- butadlenyl 1- pent enyl
2- pentenyl 3- pentenyNHgﬁ+ﬁaﬁienyl 1- hexenyl, -
2- hexenyl, 25 3-hexenyl hexenyl and 5- hexenyl. The
term C2..al kynyl, as a d@ or part of a group, neans

wheranwﬁﬁsqtié ni&amrkym@hm ad;d%l ofhai n which contains
from?2 6 carbon atons and that al so contains on

(d) caiweﬁmge in pRgPEapHAEEY oERleRpl @ sompeynshefl forauig l dtip gnother

ynyl, 2-propynyl, 1-butynyl,
compghﬁéf%ﬂ‘orpﬁlasp%ﬂ{f ynyl, 1, 3-but adi ynyI 1- pentynyl 2 30

(e) if mtrqmydaﬂera‘hpqm\;m;s steps preaciing i, ccmplwnghoflfqnnula { with a

ex hexynyl and 5- hexynyl. An oxo
baseQF éﬂﬁ%l‘%t&r%"ea#‘ &%H%?Rﬂ é&'}goﬁ%t { CO). WO 2004] 076450
P(ﬁTﬂhEFiﬂr@ﬁébé)aéﬁiﬂons%hé tafh Qggﬂkﬂaﬂs afgromreenn;sarf bm group,

chloro, brono or iod edefflmtl

mearﬁrﬂjstp@gwég@aw;i@mygcha@wgg:,hr@ntqyﬁ omdita carbon goms
Exan@»{éé}_ﬁueﬁlhgeam%{dn%er%%é S r%étilyl) gﬁl‘yf %’bm r]§mpropyl butyl,

pyrim one or

isobuiyrecceniy, teridwityupentyl, rshre&‘éylgnennﬁsty&and bexkhpt i onal |y

oG dholbunledn % Ao BEE R LR HE Bl RicRF b pe

or md?@ﬂwﬁrdgérpétotﬁsefrodﬂ@t Cgiatkyp gragipdvitraond er ranel éelogen alkems

r est t he nDIec e |Iable bon
(o Typie. At a0 ariadek mbich iy b saie &r G o Xamples
inclucdd, éi‘n&{ BherdTe@fifordmathyl, FlubroriBRRAER Qﬂ'\ldf@élﬁgly QLdmoroethyl
car bocyclic group or an 8- to 12- nmenber ed lcyclic 10

—ﬂuoc@etbﬂcycz—ﬂ@orgeﬂsw whrbErNeRiYlbe Siadeethyl v %%@aifiﬂuoa?%tbyl

portafRbieThE, SARRRPRAYE, * pilde E’EDP?VPom""EF's%“a“‘b&Q“S@%‘”

2,2,3 8t péytabuociGpropgl, cheptafliosapropyht ésﬂuoroquaﬂ,t nangflporobutyl, 5-

an optionally contain | or 2 oxo
ﬂuom&pg@i)gngﬁgb@h%ﬁ Cy* ring or rings can be substituted
a:shertam iRRatteny), adea gelp Yﬁrtpeﬂmfoé QueUTs radarfsos wtrbight or

' hese substituents be] n d on &32 an ai bI e
brancb@@.@*k}dnc Bith e el CHRBIS IR 4 4O (6 EaibBe: g, el That also

contam%' c?rféJ rgﬁ%‘ 82{933? BAYds. %hip?éﬁ iBclGd¢, RaRoRy othbts! #@EGoups

roups i nclude, anong

| ethengit. Hepmpenylczﬂmmhesommrwbu‘&-btﬂenyicwumhtmeny! 1,3-

bu.tadC éﬁ%\,oﬂge%ﬁw, %Yﬁén%}l%tﬁﬁgmenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl,

3-hexenyl, 4-hexenyl and 5-hexenyl.

The term Cpsalkynyl, as a group or part of a group, means a straight or
branched alkyl cham whlch contains from 2 to 6 carbon atoms and that also

~ contains one or more triple bonds. Examples include the groups ethynyl, 1-
_propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1,3-butadiynyl, 1-pentynyl, 2-

pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-
hexynyl. ' :
An oxo group means a carbonyl group (-CO-).
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aziridine, oxirane, oxetane, imdazolidine,
i sot hi azol i di ne, isoxazolidine, oxazolidine,
pyrazolidi ne, pyrrolidine, thiazolidine, dioxane,
nor phol i ne, 20 pi perazi ne, piperidine, pyran,
t et rahydr opyran, azepi ne, oxazi ne, oxazoli ne,

wo RWdiedshne, thiazoline, pyrazoline, im dazﬂ!ﬁ*@'}ﬂ“mm”“
i soxazol i ne, isothiazoline, phenyl, napht
1, 2, 4- oxadi azol e, 1, 2,49thiadi azole, 1, 3, 4- oxadlazole
1, 3,4-thiadiazole, furan, imdazole, |soxazoLe,

[ et t hi azol e,
tﬁ?}%ﬁg@ﬁg}:\&&‘algﬁ%ﬁr@ ﬁror@?ﬁ@ﬁ‘ﬁq tﬁorgﬁ%ﬁ{rldgzol e, pyrazine,
pMei iattiendefinijonisdsfnR! apy R2nindane pyddine.cpyrazineagwinsidine, -

pyriag i o 20 Powidans. APE RuBrppRaa A e BN Binons, er o214

pynddz"ﬁdi'@zﬁ-\BYﬁédﬁoﬂé@ ?rewduégz fede growis ¢an b@@[btmgllﬁsubstltuted
i soqui nol i ne, r0|squ|noI|n napht h di ne,

with q;gerqzmp[ﬁ,w@ymts sgyatgg STogpR’ ,emdn@ ‘which can bo pIaced on
any dU4fAe Eﬁ%ﬁbﬁbh 'deth %tp@gbﬂeandﬂébﬁetﬁ’bbﬁk?ed RHHROISD 8 the

none opent anone, -
molew}e:ﬂaiaaxmat@le cgnbbnlmepitmgenetormyrrol idin-2 30 one,

g'tl}ie;térgi, zP'hgieYé' Qﬁ?ai%o%'pgg;f’pﬁﬁcﬁfn%fg@ou@ rﬁgéﬂsdgr? "fo 7-
membdrdd) m@NdSchyéﬁdlmmyam gobtigh adri and& td he2-inerribered blcycllc

het er oar yl, %roup or part of g nmeans
carbogyQimaroab Sihicly cars DReisAlINsaGRIpE FRIGREGOT gpmatic and

AR LG, 113, oo Vo o

Whensthleey od Gy @mouy isSsaturatal ompartially uhsajunatase itogani eptianally
contaf3414 WS B £520 EUHRISE Aok Bl o o
mentian&d indhé eefiition bﬁgtane?étéodﬂﬁﬂ@l Glassss s@stﬂupntsa‘mrrigeplémmlotn‘d
any oSl oo e S B BB Bk ay

avallagfeoég?ﬁoh BF hitdGeR HRSH. RdIRpISs bf @y%%ﬁ%r@!ﬁ ifelude, among

-thi adli aZzol e, 1, 3, 4- oxadi azol e

'thef& Gs(dﬂnrnp@nw agysichutang, agyclapentangel @cfmgw of¥sloheptane,

azmd‘PE %ﬁéﬁée’ ogé‘tgﬁ?r 1mldﬁ¥5lﬂﬁ2 » isBhidzBlidine,! Nis8%&diidine,

ene i azo 47tr1 azol e, pyrazine,
oxazqhghnedapymzohqhyne; dipyeroligige, i rrthfﬂzm@dmbenzilmdadazolmi)rphfﬂlﬂe,
enzof ur a

piporEiit P URNRTT e ot iR ELD | ey SRgHRr RRngy

pymolingl dRiagslitel, Pydazvtine, ifidzgdliae, iisukakelinel Ssmtll'ﬂdmnae, phenyl,

nepti AR e ST 1 A FRIR s iaczole,
furan,d§thidazQk! g%xazgfé' ri%ihlé%o%n doﬁib[éoxﬂrbﬂﬁe ggrrélﬁg ﬂg:;azole

previ ous I nitlons of heteroaryl
thiopl'tene, t1e?, Mtiiazolm an? 4-ttiazdhe mmlmead:yaaazm ydidines pyimidine,

benmﬁg{agﬁ%g ?ﬂi&%}'ﬁic %&;&tﬁla'z ?%ﬂo‘m‘b Féglfﬂltfeﬂngh)gﬁglgef

lmldazwyﬁﬂazlme &niidaz%apyzﬁ:hmel !Mmopyrlmldirw}smgai(zjdile,pndde,bsmndole
osi tion t he ar e included. For
isoquihiey or migARBBTEHITANRe | SraBECliRaer < PYGBOROIRERG

- pyrazolopyridine, pyrazolopyrimidine, purine, quinazoline, quinoline, quinoxaline,
" cyclobutanone, ' cyclopentanone, cyclohexanone, cycloheptanone, pymolidin-2-

one, piperidin-2-one, piperidin-4-one, 2(1H)-pyridone, 2(1H)-pyrazinone, 2(1H)-

pyrimidinone, 2(1H)-pyridazinone and iahthalimide.

The term heteroaryl, as a group or part of a group, means an aromatic 5- or
6-membered monocyclic or 8- to 12-membered bicyclic ring which contains from 1
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i ncl udi ng groups such as 1H pyrazol o[ 3, 4-b] pyri di ne,
pyrazol o[ 1, 5-a] pyri di ne, 1H pyrazol o[ 3, 4-c] pyri di ne,
1H pyrazol o[ 4, 3-c] pyrdi ne and
1H pyrazol o[ 4, 3-b] pyridine; 20 the term
i m dazopyrazine is to be understood as incl uding

wo Slogdessosuch as 1H i m dazo[ 4, 5- b] pyrazi neperppae04/00197
i m dazo[ 1, 2-a] pyrazi ne and i m dazo[ 1, 5-a] pyrazi ne an
the term pyrazol opyri mjgine is to be understood as
i ncl udi ng groups such as | H

to 4 W%@‘:ogtogrlgsg' %fegi_eg]yfrbm q, n§ gnll'b %réﬁd’ \itich T BT bty
substﬁuﬁedml dix{c]qs'éélm]lwynemrcth:sderrﬂ& L'lﬁed whenedssaid substituents can

be plge, 3 @ity VTl eps o che e iid Sl i bE TRt 16 iy
rest ofithd nv?oiec%ue ﬁlréliglﬂanysb!\lihﬁlbblel@m@n ophmsgd@@tdm aExdrhpies of

group ha 4 positions susceptible of ei ng

heteraamykgroups m‘uderamm pihersi bad-arediaanle 6{2544!1%%29!@, 13 4
oxadlg%ﬂ%,f 9 / Qtﬁi!\@ézdﬁ? fitsh bﬁ'nﬁézao‘f@dls%a%o%‘t i@@%éé%?e oé)xatzB%

e pyrazol'e rifdg this fean
pyrazpleacpeytrade, thiazdie, diopdesiet i b8, 3I-tnaiole,hé 2. Adgaznte, o pytazime)N

pycid¥ind, LRUHIRG, (TG FBTRORELe oD DGR ALy azole,

| benzzﬂﬁi%h&?eﬁ%omﬁégiogﬁm 0019{?6azob§lmﬁﬁzmé?| 6 ¥nidbldpyriging,

R4 3 R4 An
lmlda@ﬁyamlwﬁﬁ.t brazale | iRdels: i &9"510@ t Hmlwﬁﬁouﬁaahtamdme

rﬂﬁr?a se
pyraz&l%@ énggrglzﬂgﬁf ﬁ)g/\‘l nv tﬁfcl)ihﬁr eﬁpﬁg cgpr@g%l?}hé%
quinotide amd thaxalmev\herel n A represents N and R5 can be

p ed. on a f th

Pighe Patfod erRiighe 6t Ret Wil e, BRRFER tid Slirmeagt
fo be tﬁwaur%m&rgfeﬂ f@hﬁhﬁfwrmmnﬁgi@;mi df or rrul a I . Wher ei n

en R3 an hot h represent an ent s

Zfét ‘ihSerF’Y'S?USg g P BRGEPath, fYoHe G ighes the speciiod
examﬁllég ?éfef' Kea bﬁ;y&@'nﬁgéﬁ&af ey, ha'ﬂ ﬁ&%fue d%sm&r%?@f tg@étoms
are lrtgnmdt Riﬂﬁwxamms ape tmarayrﬂzwiypyr@m e to bl Bndersipod as

%p ty hat 3
inclu ogrqokggangq %{1 aﬁﬁ%v@éﬁgﬁ? %ﬁ%@éﬁr e‘p?@égﬂ{)@’%glaﬂ?ﬁ‘gﬁg 14
pyrazolbE-Bipyiidine,otH-piaabloid3-clpyiiseNdrRad H-pyrazolo[4,3-b]pyridine;
the term imidazopyrazine is to be understood as including groups such as 1H-
imidazo[4,5-b]pyrazine, imidazo[1,2-alpyrazine and imidazo[1,5-alpyrazine and
the term pyrazolopyrimidine is to be understood as including groups such as 1H-
pyrazolof3,4-dpyrimidine, "1 H-pyrazolo[4,3-d}pyrimidine, pyrazolo[1,5-a]pyrimidine
and pyrazofo[1,5-c]pyrimidine.

The expression "optionally substituted with one or more" means that a

group can be substituted with one or more, preferably with 1, 2, 3 or 4

substituents, provided that this group has 1, 2, 3 or 4 positions susceptible of

being substituted.
In the previous definitions, when it is mentioned that R® can be placed on

‘any one of the 2N of the pyrazole ring this means that R® can be placed on the N

at position 1 of the ring or on the N at position 2. Thus, the compouhds of formuia {

include the following two types of compounds:
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or - NHCO2Ra. 15 Anot her enbodi nent of the invention are
the conpounds of formula | wherein when R3 and R5
both represent H, then R4 is not -NR3' CORa, - NHCONHR3
or - NHCO2Ra. Anot her enbodi nent of the invention are
t he compounds of formula | wherein A represents N, R4
wo negregents H Ra, hal ogen, -OW - OCOR3, 1@&%‘3&4/@0@%
OCONRaRa', -NO2, -CN, -CORa, -COO, -CONRa'
-NR2' Ra% - NRa' SO2Ra, -$Ra', -SORa, - SO2Ra or
-S@2NRa' W and R5 can be pI aced on any of the 2 N of
the pyrazole ringsof fornula | and represents H or Ra.
Anot he 1egb di mgiit of . t'he meé@ntlltén ane the conmpounds
of for rein RL rep i dirne or
phenyl , ' canl beN—Z% optional |y
substit ype f s sel ected
from RR and|Rb. 3 pt her embofi me of 3\he i nvention
are the conpdundsRof fornula I er e R represents
phenyl optionally substituted with one or nore
substituents selected fromRa and Ro. WO 2004/ 076450
PAH /St AER0O e ink@nthiiD e thaweb esthpouiidsobf fdrtula | as

|nvent| on are the compounds of fornula | wherein Rl
defingdahoys aheselp Aeiepresspisitnal |y substituted with one or

| |
TRiner Bt ot 8! RebMon’ ARMIA cBAPBUNdS3F  forrhli: 1
wheresruBseprasests Miand Rhesnobe placed smtmm mfahatQSNgﬂltbetpwzole
+ CORe, -NRIR and -NR CORO

' ringogﬁgpwgﬁaglﬁﬂggeﬁ%qﬁg%?r he invention are the conpounds

- Qﬁnbdth&ﬂwh@gﬂlmeMﬂﬁﬁelhﬁ iRleritipr e&etics cpmpouhd pf iformadlav
su tit t one or fe S tituent

wherel} SiHERAIS A Bo ol ToREsBa Ky P AL otapbeast ot rEonaly

subs%@d wms e mnabesmoeﬁu&mﬁ%m%ﬁ ﬁémfﬁé[d@éha dn, Jé?ﬂa, -QH,

elrn R% represents p di ne or Krlm di ne, ereln

“NOz, PR -hEER Coaak :MﬂHtQWh Soegikgivbend Gy dhergin 10y
can b%?})@ :ﬁﬁallﬁ#@s@ﬂ%ﬁt W%W?ﬁ% Eur ﬁ%rg %E?& Gén?é“séi@ﬁéﬂchdﬁ*? RP and

on are the co
RS, amifwlﬁererruRS répresdris € palkd, tmpria"ssmcs HRFGCRT, rNi-lGONHRa

N ¥%| m di ne, wherein all these groups can be
or- Fonally substituted with one or nore substituents

saa{oqféresmbb@ﬁmeﬂa e theritﬁmAa@i bRy campodmdm I@f fofmmael :

i nvention are the conpounds of ,[formila. _ wher 'R_?a
wheremﬁh%Bnﬁgdﬁ opth wiresept Hathgp R'ris BP‘h‘é‘R R et PN R
. E-fd@ groups can be .- optionally substituted wth one
or-N 2rmre substituents selected from hal ogen, -OR ,
Jlm*tfm emBudicnsat <EdPR invention are the compounds of formula |

wherein A represents N; R? represents H, R?, halogen, -OR?, -OCOR?, -OSO:R?,
“OCONR®R¥, -NOz, -CN, -COR?, -COR?, -CONR*R?, -NR'R¥, -NR*SO:R?,
-SR¥, -SOR®, -SO,R® or -SO,NR®R®; and R°® can be placed on any of the 2 N of
the pyrazole ring of formula 1-and represents H or R®,

~Another embodiment of the invention are the compounds of formula 1
wherein R! represents pyridine or phenyl, wherein all these groups can be
optionally substituted with one or more substituents selected from R? and R”.

Another embodiment of the invention are the compounds of formula 1

wherein R’ represents phenyl optionally substituted with one or more substituents

selected from R® and R®.
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Anot her enbodi nent of the invention are the conpounds

of formula | 20 wherein R2 represents 4-pyridine.
Anot her enbodi nent of the invention are the conpounds
of formula | wherein R2represents 4-pyrimdine

substituted with -NR R, wherein in R2: each R
woredemawdent |y represents H or R, each R i pdepenognidry
represents Cl-6al kyl optionally substituted with one
or nore 25 substituentl? selected fromCy and -ORe';

and each Re. independently represents H or W Anot her

e npRtHerHbSimbAE of e MveRflomizee tthe de sofoformula |
forn}JIaI wherein R3 represents H or optional |y

whergind3't reptﬁSéatvahqﬁ-ym@loaaﬂwwﬂtug%ﬂb\glth oRR Af §iorg spbliteents

sondd T BlD o AeTeRt, alRtedhd eing

optiohathesubstitytedowitipbee vk mond sulestituentd selécted frgmo h@lsgemnaw

dted with one or nore substituents
-CO er'%’g@oa'ﬁ% nd. Rb. WD 2004/ 076450

PEROHR? UddHhE of e Avehtied a@@hﬁé’lmmtmﬂsté’feforrnula I

i nvention are the conpounds of formula | =~ wherein R3

wherplgiR eierasgnisathenylentionally skstiifed wifepae ar giare exaliuents
Sele(@écﬁ*@‘ﬁth%@éen%nd%‘dcggé’{wly substituted with one or nore

ents sel ect om Rand R Anot her enbodi nent
ofAnbther iamtzodiment af ¢he freveotion @omdbe afonmumds 2of| forgula 1

whergfioRE rbreSers PLETRE & MERRGNE Wlerafl A AqH ofupBte be
optlo?élﬂsédbbllithﬁd With heddremere smﬂéiﬁg@rtﬁ Sélet:teg ftotn Ré W|haﬁd tREd
rom hal o a an
n%mdtra@nfosf 't*aﬁqameyh% Bg it F%twﬁmﬁs ng“@f"'a l
wher?ﬁg@ r%éﬁé%%hfa/%ﬁinﬁtﬁ@bﬁ&?ﬁﬁgﬁﬁ@%ﬁ@r&ﬂQII Pese Séoh B

_ e optionall y, substituted
optionallyts.bmEisd wit enesatmoubnitons ebsied T REARd R0 and

IR TP bl Y SBL! SR BB o 1

whersinrRfapptdsenizet-pyrishiey or @pymhlelrml, whetem aII theskl grotyesean be

optiodbetiifwi e pEfers bl Sl Fgesh, DR

NRRE . _@ﬂd‘@fh,_s ReCf _6al kyl and Cy; and wherein in R3: 15
each Ro |nde endently represents H or R each
i M@%@hw@vhqcﬁne@pﬂééf@wweafmrs A the GomRAVRHE yof Normuta

t e or nore substituents Rd; and
wheréin?ﬁ Eé'%%@swe@gen y represents Cy. Another
encbotﬂuenmmbaniﬁmemteof thee irtviestiorarage tthe copmpinde sofoformula |

‘-wherem F{wrepresents 4-pyrimidine substituted with -NRR?, wherein in- R%

each R° independently represents H or R
each R® independehtly represents Cqgalkyl optionally substituted with one or more
substituents selected from Cy and -OR®; and
each R® independently represents H or R°,
Another embodiment of the invention are the compounds of formula |

wherein R represents Hor Cy optlonaiiy substituted with one or more. substltuents'

selected fromR*and R°.

Another embodiment of the invention are the compounds of formula |
wherein R® represents H, heteroaryl or phenyl,-wherein all these groups can be
optionally substituted with one or more substituents selected from R® and. RP.
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20 wherein R4 represents H, Ra, halogen, -OR', -CN,
-CONRa' Ra, -NRaRa' or NRa' CORa'. Anot her enbodi nent
of the invention are the conpounds of fornula I
wherein R4 represents H Anot her enbodi ment of the
i nvention are the conpounds of forrmula I 25 wherein
woRm4neqaseesent s H or R5 represent's Rf and i scuieamedooayrs
the N at position 2 of the pyrazole ring. Another
enbodi nent of the inveni3on are the conpounds ' of
formula | wherein RS represents Rfand-is placed on

t Endthat ep@ediemd o hé ihlentionr &zotie tomgounddnef femula 1
errboql nment of the invention are the coggounds of

wheredt iRl eeprossotsihglesaanyIFor Phgivbswhergincell gagse, groups can be
optio%llggl{ltisginy%zd 2@5 %e o\“ﬁﬂ@’sg}ﬁ‘ti{}%n%{)@éﬁeﬂmﬁ%‘@ﬂd i,

e option substituted with one or
mokretiserb smbbdierent of dhe civeghtionr ane k@ soapayrds ahdormula |

wh i f th * .0 |
wheibihy B roprERn ednenydediiinmit o pim jfkeR AR Ghoubs
o S B B ESoE Yo i
no _
Oz OfRer sl Sniiiah aerei Crepkdgen. i eatiasa s osttited wih
one gﬁ?ﬁf EGBét‘t&HntPé%le&Q& FRhRY l'é}ﬁ/d gfl}f;,‘;tﬁﬁd gﬁygﬂﬂ@’ ro@ps Cy or

enyl can be optional ftuted with one or
Cy* can be splienallysestituted| with eae of moe Robstiteenty selegled from R
erein any of the groups Cy or Cy* can be optionally
'substituted with one or nore substituents sel ected

f ragioHst émdﬁdiilmenwrtﬁé nneation &e thedepepdands pf formula 1
whelkib RE&DTeSefls MshRayclic ReFero e PRy Ksieia Hess. erps
can bé@ﬁﬁﬁ%uy sbdRaed wii OhBer nfsrb QdbsRidnte BelbBRd U ERAIbGSN,

are the ¢ ff I I wh Rf

onpounds o or mul a ereln represents

and

NOLHORF k1.qaligh helnGueally! agd Qy andmdessinin RS groups 10

e bal I n be optionally substituted
eacr\%t ﬁ‘ﬁgﬁéﬁdoe%&’%%@@%%ﬁgﬂ({r(gghts selected from R9 and
each®® indapehdeintly edpresemys Of qetlthé opiianafiy sastibutedywithone dsenore

sﬁ&t [ gqﬁg}la% substituted with one or npre substituents
SUb_ e8isRd@Pom RO and Ra, wherein in Rf: each RO
eachl F@@iﬂﬁggéiﬂéhﬂ%réﬁ@é@mys -OW -CORa', -CONRa' Ra',

- NRa' " 15 -NRaCORa', -NRa' CONR3' Ra', r%?OéRa ,

- dayatheropmbegipest ofdbe iRentionqaise Hige FEMpOYNLSy B &ouiay |

o ipd re'l-%%égeh P et SCOMRBR?, -NRTRY or

W“e’,%r{‘_g% E@ﬁ@s%rﬂi ?fpbl_s kgl can be optionally
-NR*(MRY.i t uted with one or nore substituents sel ected

bR Pt 28 oo Bt 18, B HBRpEAGY oFYomiRE 1

‘wherein R* represents H.

Another embodiment of the invention are the compounds of formula |
wherein R® represents H or R® represents R and is placed on the N at position 2
of the pyrazole ring.

Another embodiment of the invention aré the compounds of formula |
wherein R® represénts Rfand.is placed on the N at position 2 of the pyrazole ring.

Another embodiment of the invention are the compounds of formula |
wherein R represents Ci.galkyl, Cogalkenyl or Cy, wherein the groups Cygalkyl or
Co.palkenyl can be opticnally substituted with one or more substituents selected
from R? and Cy*, and wherein any of the groups Cy or Cy* can be optionally

substituted with one or more substituents selected from R% and R®.
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20 substituents selected fromRb and R each Rb
i ndependently represents -CR, -NR R ,-CN, -CORO, -SRO
or-SOR ; each R independently represents Hor R, each
R i ndependently represents Cf.6al kyl or Cy, wherein
all these groups can be optionally substituted with
wo angorisonore Rd. 25 Anot her enbodi ment of poeErHMBiHN
are the conpounds of formula | wherein R5 is placed
on the N at position 214f the pyrazole ring and
represents Rf wherein Rf represents Cl. 6alkyl
fsbtﬂ@)a &gﬂjflﬁdlr}%ﬁﬁbr{) Bfs @!‘ie %h‘@ouﬁ@@ﬁﬁ I fbrh@A SI

ecte

wherelmﬂﬁ r@mmnts Qumikﬂcﬁlmﬂmyl ONRA' vgtgagﬂa thg.gampﬁ*01-salkyl or

a8t 230 pB0AFBI bRl \hup B, BE 95 Sutfyont sefclad
from W@ﬂﬁcﬁﬁmﬂd/whem’ reaﬁjnm the cgro&Rfs CygamwhCyRacan be optionally
i ndependently re nt s

substityted AYit pnc.ammg s #UGHE?% %FE Pma'%é(éadﬁ twﬁ%fﬁ@ greh

ti S d_HRrImM d- 2 a R,
RS '@8%1%‘% 56é PCT %%2@%2%@19% ;L‘?@ I:&hy o@ﬁmsﬁgfgﬁﬁ &

-NREB? DRFCOR, bNRoﬁf-)Mﬁﬁﬁal';N%lﬁﬁﬁbcﬁ nor e

Sﬁﬁ@b@'ﬁ] %@R}O?ﬁ%e es en[&gmﬁga@ﬂﬂéﬁ ﬁ%@}'\’iﬁ@ O&'E&glula ]

wherei®RE' orepréﬁﬁts eamlkwv iGydelkendemnr| Cyy ewhewamt theH grou®;

Cma&”eac 12152 ppy E&gec&& gﬁﬂ&eﬁgﬁts tH&ds i 16%%@ Wre [ sktituents
seiect%dbﬁéﬂnt )Y @AdVETh MaewRsreliP o@é g th@rg@omc CyRst Cy* can be

ndependent |y represents - Anot her enbodi e %1
Opuonaﬂy substintadowithraner ae mesapsbeityerts salacied dom Rm%“rde
presents Hor R5 represents Ra and is pI aced on
wher&ﬁﬁg{% at position 2 10 of the pyrazole ring. Anot Qeg
each eSodhderendently hespreseats | 6DRGr e-GOR®, c OO ¥, of-NR°R?,

4 d | d
-NR %ﬁgﬁkrl\g%é%%@ﬁgﬁ .W. "%S:g{ha 65@ '%f‘ngl > Rngfﬁeron
each Rﬁ’bﬁdﬁp@ﬁ?ér\ul\tﬁfrebﬁ%eht@\wmﬁ%zn are thetcormounds of
mul a erein in r n
each (3 GHiepengentl rasyosSkICH Or! HereiYb HESTSH (ol R B
opt:o&y%bgtgﬁ‘t)éb mﬁ@t%r@%r‘?ﬁér‘e%ﬁ%ﬂﬂerﬁg Qéfebfédtfﬁﬁn R tahd @ye and

e substituents selected fromRb d Cy*,
any oftibeegroupsCyobr thé eanobesoptignalty @ybst%l&ﬂd pth ea%uqsrfapirey

substyelf ffE4EH i R ARFE™ o oo mont of the i nyent i on, ar e

 each Rhmmmmmsemséms RDORE, NRAR iGN, RCRR®|, BRSor -SOR®;

eachE‘? eeput:igntiy represgn‘(s |_F2H§@I kenyl ‘or Cy, wherein the

each R® independently represents Cq.gatkyl or Cy, wherein all these groups can be

optionally substituted with one or more RY.

Another embodiment of the invention are the compounds of formula 1
wherein R® is placed on the N at position 2 of the pyrazole ring and represents R',
wherein R’ represents Cisalkyl optionally substituted with one or more

‘substituents selected from -OR®, -COR¥, -CONR®R®, -NR'R?, -NRCOR?,
NRPCONRPR? -NR¥SO,R®* and Cy* optionally substituted with one or more
substituents selected from R? wherein in R":
each R? independently represents H or R,

each R® independently represents Cy- or Ciealkyl, wherein Crsalkyl can be |
optionally substituted with one or more substituents selected from RP and Cy*, and




10

15

20

25

30

20 Cl1. 6al kyl or C2.6al kenyl can be optionally
substituted with one or nore substituents sel ected
fromRb and Cy*, and wherein any of the groups Cy or
Cy* can be optionally substituted with one or nore
substituents selected fromRb and Re, wherein each Rb
wo Jodo?buse ndependent |y represents hal ogen, -f&uprodsorios
-CO2RC, -CONR RC, -NRCRC, -NRCCORC, - NRCCONRCRC,
-NRCSQZRC, -SRC, -SORC16r 25 SQ2R  Anot her enbodi nment
of the invention are the conpounds of formula I
b6 E4Buf Gy oRTy* Qfﬁn%@%p‘hoﬁéltﬁ@hﬂféﬂute@ﬂﬁﬁbh@@' mefe
ereln the rou _sal Kyl or Cz-6al kenyl can
substhmr’@wseleﬁadrﬁ?n‘sﬁ%@md Gt ed with one or m)re

“oach Ry Jespbi] reieeily R NIV, 6 -SR0S Y ?ryc’ﬁ“?

each Rﬁhﬁepfenﬂ@dly\mpdesmte Fbor Rfre substit uent s sel ected

each RS filpandanty cxros oG sl e inefyieall HRRBERE ban'be

optio fied withiReQ? Rtere TEORER O -SOZRO \Ao 2004/ 076450
I EP2004/ 001974 16 _each Rey i ndependently

each Re fdependentiyirepresnts €dBh- R* i ndependent |y represents

I
Hodhet pritdiltint %V“ﬁfee'rf“feﬁ@"otﬁﬁeeiﬁe L8 b ormula |
wherehe F@cmmésémts iH &R’ esprésaRis R degdn nlanedi pn e Nealqrasiiors]

NRe'Rd", -CN, -CORO, -SRO -SORB' 5 or Cy.
Oftheﬂ}’ﬁzﬁ’&mégrbodl ment of the invention are the conpounds

oAndtAEMelrboliimaMiesieine Wyehtorplaps afe Qrom;mnws adf formula 1
posi.tion 2 of the pyrazole_ring and

whereji BF eoprerents R° de iscijaeacken thed abaPsyan ne eﬁ?lsmé(r qzyﬁafng
SRP&E&%%&%dW@(@ S heOoBRfich af btﬁé | doHfftgs ol aifeﬁmdla |

whereirNFRscm\lR5Rapremm02mkﬂn@z@yikemﬂt¢Foﬁw WeﬁijsthPtgff’@ﬁs
Cr R SR S HBEAN SRR f KO o
se!ect\%hd mﬂmplardffﬁﬁ\?mnﬁlhsreireany&ﬁrthe doyups leoﬁayk)dan be
ereln a ese S
optionlysupstted Wi aRestanip SybeBustissoRrtatt Kand Ry
fﬁ%ghgd en&z’édﬁﬁ&ﬂ cﬁdtﬁeni}%ﬁtiﬁ’@%?é ythé ecnfnq&ﬁmug oqus’rmula I
whereRe' R%dbﬁenﬁ?@fﬁsept& Qpﬁ@glé‘nt%z sﬁlkéwlﬂ'é" Can d"heé%lﬂ ﬁﬁﬁegmups

4 saib@%ﬁ&%ﬁgﬁ&tgﬂbl Yooy BB SHéi{y &ﬁys%’té@’mh GHE bhﬁ{di@%@bstménts

nat| ns o above-nment i oned
selected from R® and Cy*, and wherein any of the groups Cy or Cy* can be

optionally substituted with one or more substituents selected from R® and R°,

~ wherein each R? in R% independently represents halogen, -OR®, -COR?, -CO,R®,

-CONR®R®, -NR°R®, -NR°COR®, -NRCCONRCR®, -NRSO,R’, -SR®, -SOR” or

-5 Ocht.

Another embodiment of the invention are the compounds of formula |
wherein R? in R® represents Cigalkyl, Caealkenyl or Cy, wherein the groups
Cs.salkyl or Casalkenyl can be optionally substituted with one or more substituents
selected from R® and Cy*, and wherein any of the groups Cy or Cy* can be
optionally substituted with one or more substituents selected from R and RS,

wherein in R
each RP independently represents -OR®, -COR®, CONR‘”’R"' -NR°R?, NR"COR“’

-NRCONR®R®, -NR°SOR®, -SOR® or -SOR";
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-~ nitroggnscait a¥stherefowy forEnpalisaeigt aidey

20 enbodi ments formal so part of this invention. The
conpounds of the present invention may contain one or
nore basic nitrogens and may, therefore, formsalts
with organic or inorganic acids that also formpart
of this invention. Exanples of these salts include:

wo Bedd&soM th i norganic  acids such as hydr ogdanieaee@id.,
hydr obrom ¢ acid, hydroiodic acid, nitric acid,
perchloric acid, sulfuggc acid or phosphoric acid, and
salts with organic acids such as nethanesul fonic

each gg?ngl,epél’ki)dée{]ﬂyggésu éyﬂépﬁﬁ-tﬁci oni ¢ acid, ethanesul fonic.

oni ¢ acid, p-toluenesulfonic acid,

“each Rbimdependeaiiy reprasdrite Cior €.calkylf wherein dll these edups caoit,
oot AR oy 58 B Wi B g

each RA ﬁfd%b@ﬁ@ent?lh@wéﬁﬁﬁts@es 0ORe! INRILY, SCN, LOORES £5R®, 380R”
which also formpart of the present invention.
or Cy.Exanpl es of these salts include: salts with inorganic

C@r{c#l?é“rseﬁﬁfi&n%?ﬁ HRAhE ThvaRIcAS St fﬂ(f Bhfplotiftis 'b?gaﬁﬁﬁxﬁr@
I lum alumnium 2ziNnhc, etc;, an salls orned Wt
wherefin BP i placed cal the N et ppsitioh @ ofaiiiereysazale ing andnieprasents

a Al kyl.amn hydr oxyl al kvl ami nes, lLysi i_ni

R, Wi BRI L R Lot BB eaY supSTiB it BB htnel®

substiffepiAiseiectit fidie lOKRE LCORPer-EONRIRS, | INRIRHA, | NRTWORfe
ot e.0f salt that can be used pr Vl_de% that these are

NREGHRIRIRO RS04, e &t aomtornalhe pubREyteda i nge of grore

substiRREARMIAE B RORASeITAIR can be prepared by

reating t conmpound of formula | with a sufficient
each Rhindepersentlih ecptestntet i®® or base to give 5 a salt in

oo 1SRN BAL BB BT TR OTRRRT 9 ot B b o

optionbll subisdiuted witlk gné vahene sdlmstiticnés selegted GemoRY;t he

esent i nvention. So f «+COLpO «0f. the o
each BY GBRendeliepGrens OB sNR R s ateoRt i SSOR® or

Cy; i ncludi ng hydrated forns. In general, the sol vated
forms with pharmaceutically 10 acceptable solvents
each Riipdependentiy represemdm blordhi@ithe | i ke are equival ent to

, Hm@ At he purposes of the
each liidr?\ﬁge |onw§%e?gegbe?ﬁﬁ§%g nmpounds of the present
iFfluvthatmams, majl epossiblas combinadions di efst thee oabaveementioned

nd/ pr. several optj.cal i rs. Diastereoisoners can
embocﬁ@en@éggpg%gd)a&;&é@ﬁwﬁp al techni ques such as
aiveosamsulindB f the preaet imeationd nay yoritainl oAb aore basic
Optical isonmers can be resgl ved bﬁ’y convent i on&l
_ _ _ PloNGIgABIcRRIYS: et piso
form P & thiRCRBERtion! ExampRSObUhes8 saRd iMuded 8RS vith! ino@f@nic

any chiral synthetic internediate or on products O

acids gestensl hydseahloris acid,Chydrebionyic agish chyideeipglie sacidh miticsaride

perchi%.lﬂfg.é%;&l gésﬁst'lX iag:t%!t &J ﬂh%ngéﬁdqgci&w élté?t%%ﬁ'l I)ljg%aﬁyéac{éeéjcﬁ'

_ Venti on“covers ‘a SOner s m Xt ur es
as  méthenesdfolio mcie atmileromethanesulfonic acid, ethanesulfonic acid,

benzenesulfonic acid, p-toluenesulfonic acid, fumaric acid, oxalic acid, acetic acid
or malic acid, among others. The compounds of the present invention may contain

-one or more acidic protons and, therefore, they may also form salts with bases,

which also form part of the present invention. Examples. of these salts include:
salts with inorganic cations such-as sodium, potassium, calcium, magnesium,
lithium, aluminium, zinc, etc; and salts formed with pharmaceutically acceptable

~amines such as ammonia, alkylamines, hydroxylalkylamines, lysine, arginine, N-
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20 racem ¢ m xtures) whet her obtained by synthesis and
al so by physically mxing them Moreover, sone
compounds of the present invention may exhi bit
cis/trans isoners. The present invention includes
each of the geonetric isoners and its mxtures. 25

wo JR@ofsgpounds of fornula | can be obtai negcﬂﬁmoomﬂmm
followm ng the processes described below. As it 1Is

obvi ous to one skilledjmn the art the.exact nethod
used to prepare a given conpound can vary depending

metnyBlycatin psee BUINEIRE; oS i talih 38> Gpe oFSar

that @&HVHS abé® picvidet Ahgithedd grg giettinaveutivhily abctépﬁalﬂe ohen thyy
conventional protective 30 g roupBﬁ Bot'h th%b’ ture
0 0

are uspsk éorprtiaﬁramqﬂoeplgpeﬁe)% aals 188 Be okreRarads %\W@d%ﬁ%
comdo%? %‘f‘r&ﬁwﬂi \K:ﬁf?‘é&qj‘&%ﬁ?&mﬁﬁﬁ of i H?Jﬁféa‘%bn'?ﬁ?' bh&Y i@ lve

e art see or exanp
a salT iN\thea convadtisnaP nGrivier.” Fh@tcenvouedseobtqwutaﬂ eng atheu: salts

aiec i Sonippeicaefotbs Bt eV ssbiplsE g8 musctet of e
presé?@ﬁvﬁE&&QM 001974 18 groups of an am no function

tert t b

TREEISB pPIBR B! U DIBEST BB AR SKSERRABedes o,
incluchﬁ@ I'fyGF d’fforfﬁk Wrbrﬁsﬁ%rﬁlﬁted %M@Wﬂw pf?éﬁr@béutacal!y

Su e the hydrox oups can
accemtabbesnlmﬁ csuch esawles ethanoltand éw/afebpy& &ﬁylva@mh) the

t 5 1 at
o GRSEEL L9 B P o,
DSbirﬁf bﬁd}@ﬂ@kﬂﬁomdapdaﬂ'@ presan glvgn&)n mayr geisi as several
n esl| S as 0 escri be :
diast LB GBMeES ] SoTasko BEd. AT Eo IBSIEHOIOmeTs Rl 09

sepaf‘a@éa by eSbvwnBsshl i BcRINgsAlsuby ésﬁ%ﬁﬁdn@éto?rfapﬁy S0 BBt
ofmula IV with an am noAP/razo e of formula V and
Vi

cryst@uﬁza&pﬂgﬁipaealdsomg@ ¢ he| eesplved Sbys ReRyentianalpiechniques of

onioi bR oS\ Foblrfn o g ot

on a;ﬁsch:msmﬂetmﬁﬁlewedmmeorsmmmam of gensral rfﬂrgm@i apoticalty
T

pure (SHenaip gobrled P v RHBPGRNEPSE b oAl eBe Shlesls”

The PREAE Mvehtion aovérs &ln mrﬁerstadni anigturey tsarbud iffor saxempdes
- met hoxyet hanol or, et r})

racemic mud:ures) whether obtained by synthems and also by physically mixing

them.

Moreover, some compounds of the present invention may exhibit cisftrans
isomers. The present invention includes each of the geometric isomers and its
mixtures.

The compounds of formula | can be obtained by following the processes

described below. As it is obvious to one skilled in the art the exact method used to

prepare a given compound can vary depending on its chemical structure.

Moreover, in some of the processes described below it may be necessary or
advisable to protect the reactive or labile groups by conventional protective
groups. Both the nature of these protectiv'e groups and the procedures followed to
introduce or remove these are well known and form part of the state of the art (see

for example Greene T.W. and Wuis P.G.M, “Protective Groups in Organic
Synthesis”, John Wiley & Sons, 3™ edition, 1999). As an example, as protective
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15 and heating, preferably to reflux. The conpounds of
formula | wherein R5 represents R5* (i.e. conpounds of
formula la and Ib) are generally obtained by reaction
of a conpound of formula I wherein R5 represents H
(i.e. a compound of fornmula Ic) with an al kyl ating

_ WOQ&)%*FMS()Of formula R5*-X (I1), as shown inﬁé'ﬁﬁr%m/oﬁ“

folovvlngscherre 20HR5. R NNRNNMN
RBS""-X R2 . IN+ RZNBS" RIRARBRRARSR4 Ic 11
la I'b wherein R5' represents Ra or Rf. Rl, R2, R3, R4,

aroufo il S 6 DO o U 1560 1 B AR5 usc

The mrbuml groaps cah by Ipmién‘.teuh ﬁir@xampMnah:yrdmi df@hgbikylsstars a8

arialfyt otEroysich a8 engyl ol it Dot groviv o BecuelECsA far
exaw@é Rith %@Erd@%nymmﬂoﬁ#%%éoa %@té&ﬁ%(@ﬁ&& @&Eéent@

in a'suitable solvent, such as
later dﬁmﬁﬂo&roacﬁ&mw&l be srquirad, whigh resnhke p@rfqmﬁdj@nder standard

condiliofs 5’@% ﬁ;%ﬁfﬂ%g% s&’,:h ?én ﬂ{%%es@ﬁger{‘ﬁ%ﬁ%ove—nfemloned )

pretera € case using apol a
referarmevent s such as tol uene t hi s reaction can be carried

ot Bendfnlin 5L kL hodhs BB otanad Hyjgsbgra) B séskdpn of =

comp%ﬂﬁ&fof ﬁtﬁﬁhlaﬂw amh %fnra?ﬁlhbwfbﬁdl@‘b‘ﬁ romuiaM andCaimaRisngde of
formula la and Ib wherein Ra represents -CHZOH. can be’

formyla ¥pasehowp in e folawing sehasme:a conpound of formula Ile

wth fornal deh in a suitable polar solvent, such
1as ter nand heatl ng, preferably to rgfluy Corrpo s1ds
rnua ndlb wherei n Ra represemtsoptilpdl |y
sub$t|tut]ed pheny! ogaofihonally subst
t eroaryl be prepared by reaction,A pbound
R%f formula Ic h a boronic acid of fdrmulla Ra-\Bf OH) 2
(1'11) wherein represents optionally supst i t Ufed

ghenyl or heteroaryl in the presence of a bgse, such
s pyridine dnd/or triethylam ne, and in the presence

wherdlh R, G8t RPYRt and Riciavasthe apRes meefingt & (1 doneraifolnula 1.
suitabl e sol vent, such as an aprotic solven{ such 15

This rgacliprcis CaMifeaud @ﬁe'%ﬁﬁ@lﬁlﬂ@sg'ﬁcq gt #.Ingrganicaed piugh as
hydrot%hlgmf} QRREICA 8hi a\b!é"%cg%ll %Wéﬁt sBEFa¥dfbtho ol Blegth!aﬁol

Itefature or prepared by nethods siml ar
and heatind) pseferablisioretied, and can be conveniently protected
A¥nd %&%Bﬁﬁds of formula 1 wherein R° represents R (i.e. compounds of
formula la and lb) are generally obtained by reaction of a compound of formula |
wherein R® represents H (i.e. a compound of formula Ic) with an alkylating agent

of formula R¥-X (ll), as shown in the following scheme:

wherein R¥ represents R? or R. R, R%, R®, R*, R? and R’ have the meaning
described in general formula | and X represents a leaving group, for example an
alkylsulfonate or an arylsulfonate such as mesylate or tosylate, or a halogen such

‘as Cl, Br or |. This reaction is performed in the presence of a base such as KOH,
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Conpounds of fornmula |I wherein R5 represents H and R3
has the sane 20 neaning as Rl (i.e., a conpound |d)
can be al so prepared by reaction of a conmpound of
formula IV with an am nopyrazole of formula Va, as
shown in the followng scheme: i NH R O H2N H : JEN
wosokhbhedsh Z 4 R4 ' RIV Va ld 25 or al teﬁ@ﬁhﬁiﬂﬂm\hﬁ&’
reacti on of a conpound of fornula VII a compound
of -fornmula Va WO 2004/ 376450 PCT/ EP2004/ 001974 20 RI1
O-'RH2ZNRN 1 + ~ jNN RZR24 RRLRA VII Vald

_ chﬁ@%f'reﬂl{ﬂ—lm a %%.témg %&a@v W‘BF‘.%&E.% %eﬁﬁ%t'ongdtdlfﬂene

eneral fornul a reac onis rrle
'dlmqﬂl)dzlbanahldy il ﬂ-dmmtmmysﬂaane omfd@yme,namcg aeating girdfesalshh to

reftug. jny e £S5 Bt BhbS ARl solvenf SithiorfieRs his 2 Run sap be
carriéd BiiEihald prebéndesdflaleatioNbaeRYSgHgent SUchf 4 éFH'INﬁ e%ﬁéri@

Va and al dehydes of formula VI, are _commercially
C-6 enaphass: t@naﬁea agent Jyeh as mistinalintapmepiymesalied

Ald hoRinbY %Jerrmlﬁé"ﬁ’gHEqﬁ \Pﬁer{aﬁrﬁ“@)ré/s%n‘fsarbﬁgjla cgn be

conveni ently prepared by reaction o
preparetnby theviaaction ofi aacaropgiodndf formeiar keuwith Ifmnaiderwuewn a
suntabl'ér{ftol?%foﬁ!gnt QiP¥ Nter I Tating, (et Sralbly th rofix, 4

Compounds of formula la and Ib wherein R? represents optionaily
substituted phenyl or optionally substituted heteroaryl can be prepared by reaction
of a compound of formula le with a boronic acid of formuia R*-B(OH), ({Il) wherein
R? represents optionally substituted phenyl or heteroaryl in the presence of a
base, such as pyridine and/or triethylamine, and in the presence of a catalyst,

such as copper acetate {ll), in a suitable solvent, such as an aprotic solvent such -

- —_— o~

as dichloromethane.

Compounds of formula It and Il are commercially available, are widely
described in the literafure or can be prepared by methods similar fo those
described, and can be conveniently protected as required.

Compounds of formula | wherein R® represents H and R® has the same
meaning as R' (i.e., a compound Id) can be also prepared by reaction 6f a
compound of formula IV with an aminopyrazole of formula Va, as shown in the

foliowing scheme:

R'l

ZT

N ——

X
el

v Va

or alternatively by reaction of a compound of formula VIl with a compound of

formula Va
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I X VII'l Va wherein R4 has the neani ng described in
general formula I. This reaction is <carried out in a
sui tabl e pol ar sol vent such as ethanol and by heating,
preferably to reflux. Conpounds of forrmula V can al so
be obtained by this nmethod, starting from 15 a
wo eipeuwad of fornula | X and a conpound of fpeidbeds/n01974
NH2- NHRS (Villa). Conpounds of formula I X are
commercially avail able 2ahd can be conveniently
protected or can be conveniently prepared by reaction
.of a,co ound piNfortula X O O R4, X 20 w 3h
' int esence of a Nas but yl
[ithiu mBswtaIeNsoIALen.t_ﬁuch
tetrahydrofuran and~atfa suitable te
prefRffably - 78C.  Esters of formulR# X Ffe
commercial |y avail abl e ®r can be prepargd by W
2004/ Q16450 PCT/ EP20Q4/ 001974 21 met hods wi dely
descri‘Bed in the lit& ature and can be cdflveniently

wher8ih ke Rednd -RERSVe ﬁié“ﬁ{e%nfh@ cﬁ@s“cﬁHé@ n\/_ g’enéx%[‘ f&ﬁmla* . This

conveni ent | Yy prepare reacti on et one
reactiopy ign gagrigd, ot Pfﬁfelé‘bb’oﬂp @rwrewnqeoahan dnaagardm\ac(dxsgch as

e SABHE Bl ) BSOEAEL B 0Bl GER a REMA o ool

and @atmmmefgmiﬂyhsreﬂuxret hyl f onnani de. Conpounds of

roula Xl are al | aa l e or n be
oRERERERIE B T Yndnd Nt e cRdenyBnt narmula VI are
comn@éléﬂas pavaliabl Caridoxat | Be asbisleninti Opidtbéed. R%:fé%ﬁvely,

. Corrpounds of forrmula Xl are comrerci al
compawac#a &b oreplac Ma sanpbe pearvgnienty mren@mﬂobns rwa@ttqny of a

r ter onye t
comp85 4 VIE AL SR SHRBE ROBSAN b
followingssahieoe: of a corrpound of formula RI-H (XIl1) with a

conmpound of forrmula XIV :x XV Igreiq_ll'\’ and R2
meani ng described in genefak formula I, in

esence of a Lewis acid, such MM C13, in a
e haltogeMitzsctNBpl vent—such™as | or orret hane.
_ of formula XIV are commercial 'y avail able or
can be prepared , R4

IX VHI Va

wherein R* has the meaning described in general formula 1. This reaction is

carried out in a suitable polar solvent such as ethanol and by heating, préferabiy o
reflux. Compounds of formula V can also be obtained by this-mefhod, starting from

-a compound of formuta IX and a compound of formula NHz-NHR® (Vilfa).

Compounds of formula IX are commercially available and can be

-conveniéntly protected or can be conveniently prepared by reaction of a
- compound of formula X

\ o

O.
\{R4
X

‘with acetonitrile, in the presence of a- base such as butyl lithium, in a suitable

solvent such as tetrahydrofuran and at a suitable temperature, preferably - 78°C.
Esters of formula X are commercially available or can be prepared by
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readily fromthe correspondi ng carboxylic acid
follow ng conventional procedures. Alternatively,
compounds of fornula. 1V can be conveniently prepared
by 20 reaction of a conmpound of fornula R2-CH3 (XV)
with a conpound of formula R1- CN (XVI), wherein Rl
wo 296763 have the meani ng described in genegélesheys Shios
I, in the presence of a base such as |ithium
di i sopropyl am de, generdted from butyl 1ithiumand
NN- di i sopropyl am ne, in an aprotic polar solvent, such
Qdisw r C
rmethggs wiof RSB WO RIS O e RRBRI piead
c Eﬂvleeth@w offopnualeayYik ¢anybe eenvenicoty prepmared iy aeactionfof a

etor DR 16 ot ) eotibblrd 6 BB B b ¥

represkerds @i Haduan) pasaably Cl, indthewresdnce tf aRfaseesidts&fiaHCGh a

_ n the resen f a b se such as sodi um
_ SUIW@?Q%H@W%@WUQ 2§ 4™ ?Fﬁ i um hydride, in an

aQbﬁleGnd@éﬁbrrﬁ!ﬂhW%Pe cérHﬁxBr@ﬁly?éQ/aﬁﬁilé BPYaH gé PF@BréH by

di met hyl formam de and at a suifable tenperatu

convesiignaly aQﬂqthWJ frora ther covespPaXimP2euaeylic ogdds 2o famwa

1, fature. The conmpounds XIII, XV, XVI and XVII are
R Cé?ﬁrprﬁgl)m ally available or can be prepared by net hods

woepyuntissel folraalai Xil tfe comtraraially availableesradn e bapared

T N e
VEél’ﬂ péurkBNEORAAuIE | IVl &b @ré@é'réd by! r@aétl@:ﬁ W@omg ound of

ﬁltlons as those describ reviously for ction

formu[ﬁR HeX HBrYﬁU?Lﬁw@mmuﬂ’dd?fm’ Vi th a conpound of
formula XVI. O RI'"J-NjO Il Conpounds of fornula
XVI'l1l can be convenientl repar ed by reaction of a

10 conpound of fornmula Xifwth

N, O di met hyl hydr oxyl a[& " hydrochl oride in the
presence of a base, h as triethylamne, in a

sui tabl e hal ogenat ed soXient such as dichl oromet hane

whorel, o € ohaten ik, rapaing Fesaiborlon, SRRARL AT bad then

presemfe &F L0EWie o, aficH 85 Madia ik |suitéal§l8 halogenated solvent such as
di met hyl hydroxyl am ne hydrochloride in
dichloggy of a suitable condensing agent such as for

oIS RS SRTBRRIARY alyiBbir Bhirblepie

readilypirers déine corsdspondipg rcarydxglizatid ifellowling camventionsh proseduresce

%‘r{eﬁgﬁlﬂ' I&S?ﬁg&gﬁ%{ ﬁ#&pﬁﬂg%ﬁ :eb(]leI ggnventenﬂy prepaargcli %y

“reaction of a compound of formula R%-CHz (XV) with a compound of formula R

CN (XVI), wherein R" and R? have the meaning described in general formula I, in
the presence of a base such as lithium diisopropylamide, generated from butyl
lithium and N,N'diisopropylamine, in an aprotic polar solvent, such as

~ tetrahydrofuran and cooling, preferably to ~78 °C.

Alternatively, compounds of formula IV can be conveniently prepared by
reaction of a compound of formula R%CHs (XV) with a compound of formula

R'-COzR® (XVH), wherein R' and R? have the meaning described in general

formula | and R°® represents Cq.5 alkyl, in the presence of a base such as sodium
bis(trimethy!silyl)amide or sodium hydride, in an aprotic polar solvent, such as
tetrahydrofuran or dimethylformamide and at a. suitable temperature, preferably
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The conpounds of formula | can al so be obtained froma
conpound of 20 fornmula XI X, as shown in the schene
bel ow. WD 2004/ 076450 PCT/ EP2004/001974 23 R5 R1 N
G RLggNIl + NH2-NHRS RZ/ CN RZ R3 3 NI-12 XI X
Villato RLNRS N RR3 R4 1 wherein Rl, R2, R3, R4

woﬁm-,agohave t he neani ng .described in geneﬁgfmﬁ@wﬂd{@
. The reaction of XIX with a conmpound of fornula
\/IIa gives rise to a @dnpound of fornula | wherein:
R4 = NH2 (le). This reaction is carried out in a

' room$éthpéBh@e.sol vent 5 such as .ethanol and heati ng,

preferably to reflux. Starting fromthese conpounds
of ha gempeunds XMe Xy, KvkardNAl as apomeddally availabie or can

r n be generated by
be pr&ﬁ?er c #g'}dsd%gﬁaélg%rg?%bﬁg Iﬁgﬂfd,}m in nore detail
f Atdrhativelyn .cofftploainds oh Gstniuta W;e:éul bd eomveriiaity mmdrw,s

reactig gt 8 cOUPOHNES! SRk FoaCHe KU WL oG B ORI LR XV

in the%m%djh@ﬁloﬁé ab Hgse! c%s}!htbé(?pl@f@uQ? PRSI of 1Y BbmBSURI

can conveni ently protected. Conmpounds of
ofform@lar?omﬂxaﬁoam%éoé&ﬁwmm I y prepared by reaction

of a conpound of for a)IXR. NOH R2Z CN R3 XX
15 wherein Rl, R2 and havg t he neani ng described in

general formula 1, w gl orinating agent such as
POCI 3 or PCI 3 withouR sol Wnt or in a suitable sol vent
such as di net hyl formam de jand heating, preferably to
reflux. WO 2004/ 076450 F;&',Eh EP2004/ 001974 24

Compounds of formula XVill can be conveniently prepared by reaction of a
compound of formuia X! with N,O-dimethylhydroxylamine hydrochloride in the

- presence of a base, such as triethylamine, in a suitable halogenated solvent such

as dichloromethane and cocling, preferably to 0 °C.

Alfernatively, the compounds of formula XVIll can be prepared by reaction
of a compound of formula XII with N, O-dimethylhydroxylamine hydrochicride in the
presence of a suitable condensing agent such as for example N-(3-
dimethylaminopropyl)-N'-ethylcarbadiimide or dicyclohexylcarbodiimide optionalty
in the presence of 1-hydroxybenzotriazole, or in the presence of a suitable base,
such as pyridine, in a suitable solvent such as dimethylformamide.

The corﬁpounds of formula 1 can also be obtained from a compound of

formula XIX, as shown in the scheme below.
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Compounds of fornula XX are general ly obtained by

reaction of a conmpound of fornmula XXI with

2- cyanoacet am de, as shown in the follow ng schene:

R O HZNOR NOH RZ NRGR6 CNR2 j CN R3 R3 5 XXl

XX wherein R, R2 and R3 have the neani ng descri bed
wo rddseepgral fornmula | and each R6 i ndepengeftpMosn01974

represents Cl 5al kyl. This reaction is carried out in

the presence of a bas&3such as sodi um net hoxide, in a

sui tabl.e sol vent such as 10 di net hyl f or mam de and

heagi ng,y pr efer ably to reflux. Co goungds of fﬁsrml a

o XXl C conveni ently prepared by™ FBp-of a
conpo f ormH—NHRY +h—a»conpou Nnul a XXl
R60 - f R3 XX11 wherei d~R6 have the

neaﬁing previously described, in sui §abl el\sol vent
15 suchRas tetrahydrofuran. Conpounds R folfala Xxi|
are co rcially avgjhable or can be prepared by
nmet hods described in the literature, for exanple by
reacting an amde of fornmula XXIII O /[NR6GR6 Y R3
XXUI'l 20 with triethyloxoniumtetrafludroborate in
the presence of a base such as sodi um etjhoxide in a
sui tabl e sol vent such as ethanol or a myture of

et hanol -di ethyl ether. -Alternatively, conpounds of
the present invention can al so bepgdbtayned bygs

i nt erconversion of another conpound V M a I, in
one or several steps, by using well Iléacti ons
in organi c chem stry under the rege teg-stanhdard 25
experimental conditions. WO 2004/ 07645( 4
PCT/ EP2004/ 001974 25 Thus, R4 can be Kt ansFormed into
anot her R4, generating new conpounds 1

wherein R', R?, R%, R* and R® have the meaning described in general formula I.
The reaction of XIX with & compound of formula Villa gives rise to a compound of
formula | wherein R* = NH. (le). This reaction is carried out in a suitable solvent
such as ethanol and heating, preferably fo reflux. Starting from these compounds
of formula 1 wherein R*= NH,, compounds of formula I wherein R* is different from
NH; can be generated by interconversion reactions, explained in more detail
further on. This method is useful to prepare compounds of formula | wherein R®
represents H, optionally substituted Cy.salkyl or Cy different from R,

Compounds of formula Villa are commercially available and can be
conveniently protected.

Compounds of formula XIX can be conveniently prepared by reaction of a
éompound of formula XX

1 .
RS AN~ _-OH

R3

XX -

“wherein R', R? and R? have the meaning described in general formula I, with a

chlorinating agent such as POCI; or PCl; without solvent or in a suitable solvent

such as dimethylformamide and heating, preferably to reflux.
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of formula 1. For exanple, R4 = H can be transforned

into R4 = Br by reaction with an appropriate

brom nati ng agent, such as Br2, in a suitable solvent

such as chloroform and at an appropriate tenperature

conpri sed between room 5 tenperature and the boiling
wogel4g7e4e¥ t he sol vent; or R4 =-H can be cORCPEPmM/0MI7D

R4 = Cd by reaction with an appropriate chlorinating

agent such as N: chlor ostfceinim de, in a suitable

sol vent such as dinethyiformam de at an appropriate

t @gpepatnds eolt domula XX barewgenenathio mbiziveg ebnt eadiaonaf a

compyaing i, SV X ol Z3RnBeabiinbs. 8, Rl 7 gbb JofSHing

schefig@zoni um salt with NaNO2 fol |l owed by reaction with a

copper halide such as CuBr or CuCl, in the presence
ofoan acid-such as, for exanple HBr or{iCl; ,or R4 = NH2
czﬁ %gonverted i E‘] = H by for m & B AiHIm

salt fwith NaNCGZ foll gwed by—react®on wigh HIPO2, in a
NRbNent such-@s water; 15 or
beRTon®erted into R4 =
salt swgh as CuCN, in a suitable solvent spigh as
. pyrrolidone and heating, preferab
- refl uxXXl O her conversions of R4, which caXXal so be
applied to R5 and also to the substituents of the R1,
NnGh2

wherf, RUK B9 GEHRER (8 PR Eci ek GRIRIBIIE) apgcach
R® independabtiy-Eepirgsanysl Cabaligil.sThis rdactiomissearsed bubis thOprésence

sui t abl e sol vent ,,such t.ert-butanol ,and heat,i
of g hasg, SHEY 79 PRl MABMILH < ihnd o PURIS nPevelllo RN s
dimefiR@6inmAmideiahll haatis pedfaabRaeméfiuxsuch as LIAIH4, in a
suj tabl e sol vent such as diethyl ether; 25 conversio

ofCompoxngs of farautec XY eabhe cPRYENIGHYJ¥eRared oy ieagipnyel 2

comRYnieR frha Vit Ta BBmBbGRIVH offuia Jodm ne.

respectively, 1n the presence of an activating agent
such as N, N=di cycl ohexyR rb?ﬂ:&gggi de and
4- di met hyl am nopyri di ne, a sui t abl e sol vent
such as diethyl et her ;R&@n %rsi on of an ester group
into a carboxylic group byRhydrolysis in the 30
presence of a base, such ggyKOH in a suitable solvent
such_as ethanol; conversion of OH SH or NH2 into OR
whergiR RhanduRR have KIRRmeepingepevipusly desgribasia it acvilgblesgelvent
al.kyl ati ent R-X wherein Rrepresents R3, R, Re
Such@?%ﬁr&&hﬁ%{%g‘represents hal ogen, preferably chloro or
biCampouhds bihfermuasEXit arectorambaiatly svaitabie ok\éan be prepared

o A A BANRLE i YA e o
formAi@ndxqpat e or
OY N RGRG

R3
XXt
with triethyloxonium tetraflucroborate in the presence of a base such as sodium

~ ethoxide in a suitable solvent such as ethanol or a mixture of ethanol.—d'ie’thyl ether.

Alternatively, compounds of the present invention can also be obtained by

“interconversion of another compoimd of formula 1, in one or several steps, by
using well-known reactions in organic chemistry under the reported standard

experimental conditions.
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sodi um hydride in a suitable solvent such as
di chl or onet hane, chloroform di net hyl f or mam de,
et hanol or butanol, at a tenperature conprised between
room tenperature and the tenperature of the boiling
poi nt of the solvent; alternatively, NHR can be

wo sy REfeed- i nt o NCH3R, wherei n R represent scfideoeaBorordfRe
or Rf, by reaction with fornal dehyde in acid nedi um
such as formic acid arlth heating, preferably to
reflux; conversion of an amne into an am de by

r emqtsl R‘hcéﬁ ba tesRemE intto afhother rR“t @@nerarrﬁjs A8R of{podifids
prop ri ate condensi ng agent such

of forml{I@l &Ofr@t@ﬁm'&nﬁn 51 6@ bg trangfofped lm BAFRId fepatiorowith
an aﬁb@ﬁﬁé@hﬁl@‘r\nzo 9 géri?"egl?cfp% @inaH ¥4 éﬂabltéestﬁ?@rgﬁ%ﬁ el

ydr oxy ence
chlorafwnoparichtai lans @pprophiates tpmpedlture comprised: ubdtabbre room

sol.vent uch..as di | formam de; or alternatively,
tempgfaturg; d tﬁ%ﬁogrég PB'BE%&F%@B'(‘)’?%O an anide by reaction

Wot IR*an Haeatl bedoaveds info R r &l b9 resction Wike anipprsHite

of a base such as triethylamne n a sujtable solvent

chloripgling 2gent sugl) @ NchiarnkRBIMidRgInc 8ctuitagle sohant sushyas
dimefhglf mn@@ne‘ﬁe%ﬁ' V\gpl%%)né‘l’é ?éﬂ&ﬁ@ra!u% th piis€d PéivRen room
car enc

anmat e by ep seq I nvol ves
tempersiureiang thmbodlmg pmntmftthe aolvenit i vati ng agent such as

”' ggproﬁggemlbg of rt? 'Qfon )ﬁaf: ggi% ﬁyfc%nﬁgtion of a

dlazomitnh ghinwitp h@NO}QOIIdWéd&))SI@BEﬁm Witls @ lcugpdr Ieligd s@ch as CuBr
acetonitrile or a | ogenat ed 20 hydrocarb n such as

or Cul 148 BieseRRe GiPHAH 7R exaRRICHREST dct i ng the
[ BPRE L1109, CANTHE WBfvaiedintol1E: S ¢FO forfitigl? diaohilf SftGith

urea or wth an al cohol
NaNQsgliohowied by rdastion wﬂhﬂ-laBDe, I8 @ sudtable selyent suchtasevael; vent

UBPR Ul (i 58 ol Aokt ECAPDL YElooR 14Tl Rl

bé conve urea or —car bama reacti

salt such hs QuCN; dey adiddide eolventcsuch raserrrwt@yrqunm:and/bégtmg,
tabl e solvent, 25 such as di nethyl formam de,

prefeablyato h‘f’%\bl e tenperature preferably room

t@ﬂ’&lﬁﬁ‘fo%hvér@bon§ Qi‘B\R?f sihith &fn é‘l@o&!ﬁl zﬁﬁ:hé@&@ RE gl élQ(B‘iIéb”f"tlﬂiie
reactlo gzthasulfonl hal i , such as sulfon

substivanss pEfbe Rp aﬁaﬁ%gr@wqtﬁ@eap@é%ﬁ%@r SRS ' SO

includy: f -am nopyridine, in a suitable solvent such
as dél oxgﬁ chloroform 30 dichl oronet hane or

pgarivérsien otGNvisiosCOMNHafbyzhydyalysis with gr bage sushasakOHsner

sutetf SaitobASH FBHER A nRBRS AL B ver i on

ket o0, S by s o,
%gﬁtqﬂ\‘ﬁ’é'l y, of an appr opri ate

O¥berbiBa o8B} adS gfBup into an ester or an amide by reaction
with an alcohol or an amine, respectively, in the presence of an activating agent
such as N,Ndicyclohexylcarbodiimide and 4-dimethylaminopyridine and in a
suitable solvent such as diethyl ether;

conversion of an ester group into a carboxylic group by hydrolysis in the
presence of a base, such as KOH, in a suitable solvent such as ethanol;
conversion of OH, SH or NH; into OR, SR and NHR or NRR, respectively,

- by reaction of an alkylating agent R-X wherein R represents R?, R®, R® or R and X
represents halogen, preferably chioro or bromo, in the presence of a base such as
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chl oroperbenzoic acid in a suitable solvent such as
for exanpl e dichl oronethane; conversion of a primary
or secondary hydroxyl group into a |eaving group, for
exanpl e an al kyl sul fonate or aryl sul fonate such as
mesylate or tosylate or a 5 halogen such as d, Br or
wo dooaf¥asheact ion with a sul fonyl halide such: 2004/001574
met hanesul fonyl chloride, in the presence o ase,
such as pyridine or tpgethylamne, in a SU|tabIe
sol vent such as dichloronethane or chloroform -or with

wiethyiler 4208, MORIER, SRR PipOicke, polftefnl el o

sodiumf hpdeidt Ilmaa/lsngaeraqzivayt seett taso dichioremeathans.c chlorqform

aimetEifoRmadide eisnotardRis & o ehbeistielpTRfEsg nilyde 165

tempdthiips Byd fh@r tgﬁlﬁbéﬁi re bf BribdTiidsuimest frnsolasnt;

acetonitril the elimnation of aI avi n% rou

blfeaeatively, HH&@M@M}@W I@tpwléaﬁ? %ﬁ?@tw
RC, R¢ va ! e%ﬁ&ﬂ\ ﬁg@%ﬁ%ﬁe% alifmedifm? sSéh b8 lﬁ’ll%aCId

suc ene and heating, prefera
and heatlngebteﬁemblqduvm‘hm on of a primary . amide into a

d m de, b
b e g oth SBAmAR ol e B gr f Ay i e
presehoéim &teap Jirﬁpﬁate sohdesigy agantsoeh a@w-(atdumetmmwmpga)
npri sed between roomtenﬁmrature glg? he boilin

ethwlsamodwmd@h@ digyclliaxylcathodimisiertigh RrR%RICR
hydroﬂfﬂgﬂﬁothé(z&i@ lih ‘H{b ié‘fe‘s.@n@é‘o u%?qrbﬁhét@ Babé Ga&5S pyﬁﬁln@

uci ng agent h as so riacet oxybor ohydri de,
in a suitabte mm-amuehsaeldunemylf@'mmrd@, oF @iteragtivaly.aan amine can be

convled el B8 9D AT SR PR s g

presende Wl a Basarsuahpaspirietiytantinepiar at Bmmblqaraﬂmmsqpm @s
reflux; 25 converS|on ester group i-nto an

'dlCthEQ“&Q?Hé'Fe @dreolng. é@%‘iﬁ%&ﬁo reduci ng agent, such

pvers oﬁdbffa'nrhrﬁiné %t&%buéa%?lav ?Bamafté‘q)? aﬂﬁvo step sequence

uran; “conversion of a sul group
that lrivolvdeaieacd)lngrth@lae‘nm mihramgctWﬁtmg agenimurab Bﬁéﬁpwgﬁﬂ% ipy

rea oLt a
the pieGRhn Ot Ao bt e 4, AIRPAPRPETBIRT:, hibufidthb o M
methyinephulg, , |rg f?auitaﬂge w\m‘mérsabhws aoetenrfjm? dérmrrhac logenated
conpri sed be roomt eratyre an an
hydrogaraee, iy 35 CITRNY. SLRTGoRE o fidn (e rgtpg the
resultlﬁﬁ%éﬁﬂpoﬁﬁujﬁ'ﬁh %ﬁé@aﬁﬁh@rdnﬁin@ iEHeehse ofd GVﬁcSﬂ \mth ai aRohol
fonyl group bonded to an aromatic ring

in the @as@ ko natgi ik switalie eRivent, suphgs e mveﬂf used in the

ot G GBS LR S0 B0 g, B ama sy

react[drewmalayndsadyanata arra chiomfprivate, cespestiyainidi ragsmabl@mﬂweaﬁ
such %s dime{}\ylformamldeg’at a suitable temperature, preferably room

temperature;
conversion of an amine into a sulfonamide by reaction with a sulfonyl

halide, such as sulfony! chloride, optionally in the presence of a base such as 4-

dimethylaminopyridine, in a suitable solvent such as dioxane, chloroform,

dichloromethane or pyridine; |
conversion of a hydroxyl group into an ester group by reaction with a

carboxylic acid in the standard conditions mentioned previously;

conversion of a sulfanyl group into a sulfinyl or .sulfonyl group by reaction
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preferably to a tenperature conprised between room
tenperature and 100 C and preferably carrying out the
reaction in a closed vessel under atnospheric
pressure; 5 conversion of a vinylic or aromatic
hal ogen into NHR, wherein R represents Ra, Rc, Re or
wo Johs07Bo r €acting with an amne of formula is?ﬁﬁ,mmg“
preferably heating; alternatively, a vinylic or
aromati ¢ hal ogen can be7converted into NHR by
reaction with an amne of fornmula H2ZNR in the presence
with 'pfe)l;] 2 gggtﬁglgpfﬁ Féhp%ﬁttv grl%lr‘ g@ éﬁgﬁpﬁ%tes&%ll’ﬁﬁg ggent such as m-
chloreperbgnzeic, acidipha awtab& $Qi\d3rli] sucltas ﬁurex(ampye dichldromethane;

PSRBT of S Hinfity Br SecHBEChINERY BRI Bdhaying gioup.

for emnqﬂ@mwkylmmtwor SORUFGFEte Bueh a8 meéwétta%r%sylate or a

aronmati c hal o en into a phenyl or heteroar roup by

- halogep egliGhe 38 it "a°prerWI reagfion W@'ﬂeﬁo%ﬂfyﬂﬂo%@ 3&!§hdas
f a [

methé(\:rgésgf?&usw réﬁiuc a@ E) I'a |e(l|;’lrén&algz‘éts";lt atbg§%l an? 3 Wlhmg off

tnethyl@rlm&qml & puitabin edyerpirausb lais mhlqrameﬂmnamr(ch}ordndnotbr with

a heR RS @i Lt a5s S0%ky e oeBil s sen as

tetrahydlofigar;- wat er  m xtures, and preferably heat| ng;
nversjon of an . aropatic h en.into .
HBP SR of St fario wraue Py g Seaionaunen slkohol smise or
thiol, bBtt&éW'lhalhbepfﬁ th’c%nbf asb%féé ApicACR! KECQQ' shdifl a su%able

heati ng, prefera to reflux; and oxidation of
soivel@ttSUpb@Btdulmﬁthylfwnarmée py2-dirathpryethasieyreacetonirilel ng t o

s SobfFardiP o 8 R Gl Bl BRABRHABA 1GR9, an

oxI'di'zi ng agent’, "suc Or Oper be aci
alkenyl gsoug la;bf&choﬂl wﬂhta, basacbuasad KOH; kaapligable solvent, such as

di ch].or math Likewi se, any of the aromatic
toluenrez%)sh G@Sﬂlﬂﬁfﬂw@w&f the present invention can
Lﬂ@ﬂ@é:@ﬁ)ﬂ%f&& bﬁm@? AifleShR R skEorfdpy bimidd b Fedclas WilhNgn
wi dely described-in the literature. Many of these

alkylafing agens 0 dha RESanea it REoNG bass, Fush ASEANHM fwdrde, in a
suutabﬁg&lbént'fﬁdl EF? uk® coﬁ?n@é:d bbtwieh!roB BRMpERHGe Shd

- hose” sKi I'n'the art ese I nterconversron
the baitingquoirdof theasolvdrdo be carried out on synthesis

RORRETER 67 AQ R 2R ARBHE PR oSection i fqting i hRaSHce

of a réduoing agént MChZ8dodiin4R8cdteHoR?AAdE 0ih% duitadtfe Eokeat

ts can be.prepar by conventional nethods b
* such 405 PraRPIa TR BRRr e g

conversion of an acetal group into an aldehyde by reaction in acid medium,
for example in HCI, at an appropriate temperature, preferably to reflux;

conversion of an ester group into an algohol group by reaction with a
reducing agent, such as LiAlH,, in a suitable solvent, such as tetrahydrofuran;

conversion of a sulfony! group bonded to an aromatic ring into an amino

derivative by reaction with the corresponding amine, in a suitable solvent such as

tetrahydrofuran or using the amine as a solvent, heating, preferably. to a

temperature. comprised between room temperature and 100 °C and preferably
_- carrymg out the reaction in a closed vessel under atmospheric pressure;

conversion of a sulfonyl-group bonded to an aromatic ring by dlspfacement
with an alkoxide to g.ave the corresponding alkoxy derivative, in a suitable solvent
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formula | with an appropriate anount of an acid such
as hydrochloric acid, sulfuric_ acid, nitric acid,
oxalic acid or nethanesul fonic acid. In the case of
conpounds of forrmula | that contain an acidic proton,
salts can al so be obtained, by treatment 5 with a base
wo sgtveas® sodi um hydr oxi de, pot assi um hydr oxigereealodizam
hydr oxi de or cal cium carbonate. Salts of the .
conpounds of formula | 28an be converted in turn into
ot her salts of compounds of forrmula | by ion exchange
such IaSItemalwdr@fmam anusignipe cofrespandinysalodidtiagne doivent; heating
pnﬁbEgJVIOUS , the conmpounds of the present i'nvention act

el@tH‘@s‘"&mﬁfﬁﬁglb@M%en rpﬁm}emwgrat@r@m ¥ @ and
T
profoRH) Roh ST g0t g eatitin 4\ VBsool TR, SHIRBHERC
presaure whi ch  Ki nase p38 plays a role. This i ncI udes
GRS BPy iRy R Rplsgen Hio Bbtrisien e Fertvan

R?, RSuR®asie Rﬁolby réaofihg et @n AWTeN6f foruRi FgNReaﬁ@q:referably
i nfl ammat ory di seases, cardi ovascul ar 15 di seases

heatigthf ect i ous di seases, bone resorption di-sorders,

NARIAARRE S Al Sor e%ﬁ]%gé fidlog8h Sty e&ﬁ\}éﬁeﬂi@sﬁﬁﬁﬁ by -

and proceésses ‘assocl at e ooxygenase-
reactipndwith sonamise ainfoemutapHalNRi lmwihaepreaemm pfrankasedsuch as

h
cs2000bt SRR ARE T BleaSh ot Ko RS feblmpeson
pailadium lagdtate 20), ahe anptidsphitesstieh e 4, E‘-EQs(drﬁBt@Hﬂph@é[ﬁunot) -1,1-
itis, sor|at|c arthritis, infectjous art is,
bmapﬁ‘hﬁGFb solv@tepchAsiolens, #nd weferaly PRting: ar thritis,
QBRI 6fi & \hﬁynctorr %Hffﬁét* c.Ch Og?é?f i $pheriPE HetefdaRfi gf'duzr 2

Reiter' ssyn rone, COI’] Itrs, acutesnowtl
by tregiipai with i & phenylg Dbrﬁeh@t&ﬁ@ﬂ;ﬂbnrqnics acidi lnhth@r preseneeuof a

cotBEPS5S| 4, VISR UG PRLOP I TARRHON S 575
tetraqunsfmmm;ygmpmna) ifladioth (0 ahd opaibas} suetits NBOOg, K,COs
o OSB3 e e DRSS LB et

| mtxtu:‘egr&uﬁpr@f@éﬁtyﬁeme al lograft rejection, chronic

thyroiditis, Gaves' disease, schleroderma,. diabetes

(f‘@w%rsmaﬁf&nt arp@ati¢ halogen infe Hyhalpgerolysis with & rreucing
agent SDEIPHS h, m%rédﬁabné s*ardehﬁfs\acﬁ b %‘E@ﬁ Soid FH% ﬁgaﬁ}@? bfeferably

gravi s, tiple sclerdsis, systemc
to reﬂl@f}’andermt osus psoriasis, 30 atopic dermatitis,

SRREN T oL by 7 R el S R W

correspdmdlpgtt Ni-axidepriye, reactiooivths i an tﬁttliilhgll ﬁgelﬂarwth as m-

It t
*chioroRPEheie Aptieed wtepl SUNaRiuChas o exapele dablaramethane.

diEoRRe, b r r t '
br onchi t?rgu Fﬁ?ﬁlé{?@%@ rﬁ*ggogf;i%h%gggﬂ%iér EPZOgg?%OlQM

inventign spRuYNdergo  plestinpliini aromaticp subslittiop irasctionsciwidely

describad R RierAtitigTONAr Y

Many of these interconversion reactions are explained in greater detail in
the examples. |

As it will be obvious to those skilled in the art, these interconversion
reactions can also be carried out on synthesis intermediates of compounds of
formula . ‘

The present invention also includes the salts of the compounds of formula I.
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enphysema, pul nonary fibrosis, silicosis, chronic
i nfl ammatory pul nonary disease (e.g. chronic
obstructive pul nonary di sease) and ot her inflamatory
or obstructive diseases of the airways. 5
Car di ovascul ar di seases that can be treated or

wo Bog¥Rideed 1 nclude, anong others, nyocar dpgt/Ep2004/001974
i nfarction, cardiac hypertrophy, cardiac
|nsuff|C|ency, i schaempga- r eperfusi on di sorders,
t hrombosi s, thronbi n-induced pl atel et aggregation

Thedd S B ERRpbersH By cBRenioRal b itz By M EnGompound of
formulad twithean dxm:mpr’am emocmt qfraa\aml suth as:hyd:‘echlammagd sulfuric
others

acid ez, ARk 1L ol BBlrafediiORG; Al IRYES bhsg B falppdiilR'a

fonn@larlethataéorﬂ@ih &l Aoidi® PRIOM.Halls dahkmw B Qsbtgined i lﬁy’ﬂl{reatment -
thg%gcar ditis, viral hepatitis (hepatitis A , hepatitis B
wi

se sheh ag sediutn hygjoyidenpetassiam, hydraxides icaicling Rydrexidgpr
calm&%tém%lt@\@fgfésbf tﬁé‘%ﬂiﬁﬁstﬁ%ma I ﬁge”&?ﬁleﬁéd in turn

fections assocl ate severe uns, nmyal gl as

into atherssaits o compewndsaf formukechyxion exeltanydarsing a ipnic exchange

. i-nfections, and veterinary viral infections such as
oSN ant i vi rus, caprine arthritic virus, visna-nmedi
VINstfhentadr@dl previbasiynhe edongioenay ovlth&l$)re§mt/ imvention act as
i.munodefi ci ency Vvirus or_canine inmunodefi ci
Teredare,

p38 KingsesinhiBiars. induging rediction o pepifiammatent aoldees.
thesé’&orﬁ{;mtrﬁf%ta?gtehcpéét%?o b Ysf t%q%t ;b? Sp?evéeﬁh%eaéé§rnl Whish

trau IC ar Itis, gouty art bone

kinasgi p38 gdays arroleatTdis mctudemmseqﬁee eapsedry, owgrpragiuction of

oytor ke EHPR AR als f Tk RERRCOihals HORTICER

limitedl $€aFBmMuAE, ebforhmufs hé&ﬁ“lﬁﬂ@ﬁﬂaw@ma%s cardiovascular
neurode enerative di sease, anpng Qt hers.

disea9ep) IABFIRUPy BISARRRSe RN, RHOTEUAN ISHSATHEIS: é'tﬁ%?degeneratwe
dlsea?‘;é@"pﬁﬁﬁl%patlb@ Qi'islé%es &WE@E&éé&Sés%ocﬁ@d Withh eP@6Sygasade2

roni c Kap03| sar comnmg,

induatioht i pl e nyel oma net astati ¢ nel anoma and angi ogeni c

| AR Pra A s At Al AR R RRY RBedfE et can

~ be treatedbot ptdvenﬁdmviﬁsslhe)monfpopndn of [thenmmesery ipvation niaclude

heu RS o o MBI YR POt ATENTIan e Pt

progreBsive @RRPINAShift, HEPMANE SAthritis YRBSAraHtS aﬁamhafm Bethritis,
used to treat or prevent di seases nedi at ed COX-2

goutyaithriisp Beiter's syndenroe.calycheadiiss é§UtW§VBQWH$ @véésgndylms) \
{
glomgrggn'éﬁﬁs i u@@ﬂjo?mmoégn htrtﬁic %&Eﬁ{?ﬁ@ LORIMMENE he@iéfbb?/gsc

neur o ar pain suc pal n cause
disordem cfetg. hmmlynqoanmmncapmamanemta pellopathic thrombocytopenia

and neutropenia), autoimmune gastritis and autoimmune inflammatory bowel
diseases (e.g. ulcerative colitis and Crohn’s disease), host versus graft disease,
allograft rejection, chronic thyroldltls Graves' disease, schieroderma diabetes
(type | and type II), active hepatitis (acute and chronic), primary bifiary cirrhosis,
myasthenia gravié, muitiple sclerosis, systemic lupus erythematosus, psoriasis,
atopic dermatitis, contact dermatitis, eczema, skin sunbums, chronic renal
insufficiency, Stevens-Johnson syndrome, idiopathic sprue, sarcoidosis, Guillain-
Barré syndrome, uveitis, conjunctivitis, 'keratbconjunctivitis, ofitis media,

‘periodontal disease, pulmonary interstit_ialr fibrosis, asthma, _bronchitis, rhinitis,
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According to the activity of the products herein
descri bed, the present invention also relates to
conposi tions which contain a conpound of the present
5 invention, together with an excipient or other
auxiliary agents if necessary. The conpounds

wo gfeadegsopr esent i nvention can be adm ni st ep@girp2004i00874
form of any -pharnmaceutical fornulation, the nature of
which, as it is well kaewn, will depend upon the
nature of the active conpound and its. route of

snnusnﬁ@m ﬁh%ﬁrﬁ@édnmis Ak tﬁuﬁ%c? %ggu A mBRary

or exarrp e Oora par ente ar,
emphymma.l pulrforary fibosisal siiadsisni shropici mﬂanmator,\,dlmgmpnary

diseaqefe i E5PAle oAb AP v SSER) bl b Mifhey or

obstnmﬂp@uls@aseddsnﬁ@mnﬁme the nmanufacturing nethod is
based on a sinple mxture, dr aranul ation,o
bk

wet
. drdiavassulw @Fbasee it GapeD RF REpYanted, m%d@nﬁgﬂong
others! herﬁfo%bp' ffdrétighan cglgllw}cf Ohy [iegi‘lr leGrdigh | M@gfﬁéieﬁéfh

actose, mocr ocryst I ne OSG manni t

ischaeraiagepefusignr o@eorﬂatssphﬁtr@nb@ﬁmdu ﬁ@oa@mnﬂldug@d:h platslet

aggrefiari &0 ‘cd Rl evndiEnfls, hifdrosBBRLAC ARG | carbroysogler

ac;c;dem@ll um croscarnel | ose; and lubricating agents such as
exanpl e ma SI um ste

t d
TECERLES serass T i g JEoehey WHPURTIGH Inegt piipng ol

sepsi€X bt @h%cl@y eRHotRIE NShdROVWLNSRC MY Bi8M-dalivé NBacteria,
rpose of delayi ng their disint egration and

5hlge'§’§§or poerangitisy ¢ ¢rselyakt mﬁlaﬂaestnnﬁumomaacttumrwlpﬁéx ekijal

myoczprfifﬁg' a%i %eﬁ&tﬁ a@@ﬁaﬂh@% h% ana Heﬁgﬁ%r ngjiivqﬂfecﬁén

eir o ptic propefties
retmltlts h(musedt =10 |dytmyegaloWes: amflue.rmac GWWBSD draaﬁnetaﬂ eb irfections

t ed { {
assoddRe BN B8 e dneid R ES D yeaBE, EichelE SBandan
to inféclbAs &% FeRriRbSOVIRPIFeblichs siith28s Whitivhud, heapiipk alrfhntlc

corrpound is mxed with water or an oil (ylerredl um

virus, ¥ighapnaedi vies rigineimmunadglciancyoyifuse oy wwnpdeft iciency
Vimsd:’Q;\gﬁﬁ,@Smﬁrﬂgmgfege, @g\ﬁg‘, for the preparation of oral

suspensi ons I ton of water can be obtained
Bonei xésagpticne cbmrci!are hatrsun dewirepiedi op eprevenjed oinclude

osteogifhlis. ARG TS, FURRARTMARGSISALS SAAfhPhRS o?’f’*e‘%dﬁ%ﬁ?&m

T e O e O e ool o o,
L O I A e R o SRl S o e

AlzheifRFE 0 ¥asts EPalkiHRbh's JHiE89Y, Scersbi@h isthachid | dride GradRi=Et

et hanol, sorbitol, glycerol pol yet hyl ene gl ycol s
neuroqageBetAiye sseane aNONBOBReS76450 PCTI EP2004/ 001974 32
niregx}a%ﬂs Higeaabs ﬁ@dtdcﬁﬂnﬁ%s'{réé@& Gy v%ﬂtébonhahﬁe
coadj'uvant s suc suspen |n sweet eni n
endonfdtmamrlsnlgj aynors; amtesendachmem mldjdaf foekemia, Kapom

- sarcoma, multiple myeloma, metastatic melanoma and angiogenic disorders such

as ocular neovascularisation and infantile haemangioma.
p38 kinase inhibitors also inhibit the expression of proinflammatory proteins

such as cyclooxygenase-2 {COX-2), the enzyme responsibfé for prbs‘taglandin

production. Therefore, the compounds of the present invention can also be used
to treat or prevent diseases mediated by COX-2 and especially to freat processes
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I nj ectabl e preparations, according to the present
invention, for parenteral adm nistration, conprise
sterile solutions, suspensions or ermulsions, inan 5
aqueous or non-aqueous sol vent such as propyl ene
gl ycol, polyethylene glycol or vegetable oils. These
WOeHMPadst | ons can al so cont ai n coadj uvant SPCHFERX004A91974
wetting, enulsifying, dispersing agents and .
preservatives. They may 3de sterilized by any known
nmet hod or prepared as sterile solid conpositions which
withwirflamibestidh sfevbrvat neuromaseularopaimsyicto b eepisdlea,igain caused

- injectah) e pediu diately before use. It is also

by @Cﬁbg‘%‘?k%‘alpé'"t%'dﬁrnggf'{‘nm P#Bm sterile materials and keep
Uhegeoraney td BRs Bchay bt 1h@n§rodh&§ %&Biﬁuéeﬂibed e present
manuf act uri ng process. - he rectal adm nistration,

invertien £daq méatea)m)@@maosstmswlm spalpigon ﬁompéidmh ohthaipeoseat
mveﬂﬁeﬁoﬁgfe %Pe?élﬂu% tﬁ&sgthels Hﬁﬂl@? aggﬁﬁseﬁ‘ feBd Sary. Jhe

veget sem synt glyceri
conmmuadﬁylﬂ rthp Irprbsent Hengamition adanabe mdnymsteyécb fire thd Eorgm yIE ahrry

pharBSR B! dimdfiort BP faflfe G WnRh85 s WllTRhogh” Wil dpend

upoﬁ&hé‘ ﬁb@@e oftheGtive Ccﬂﬁptbdhdzéﬂtﬁi@s l@ht@émn@ﬁﬁmﬁ"ﬁ lﬁl?iy&oute
through this route, such as eyes, skin and the

of arim'régtratm may Qétuseﬁ%ofpﬁﬁ?‘%{ﬂp[@r@ al, paranisel p@%ocutar rectal

andQbik A% powders, sol utions and patches wherein
ﬂél nﬁnéﬁﬁﬂgétgog di spersed 20 or dissolved in suitable

ex é\ucgﬁ)rémgs toTHbe c prigssnh d yvehtiome splids snmppsimm i fm cual

s, AL, U8l oo ont Fiho oL, e v

marsifauiiringometiod {d dasel oand agimple. nmrtemarchylgmau!am:rber wet

arargoe g R oTRALRd i) SIS TR SRR o0 e, for

exar%%len @h@én@ §{1éh a@ Tackises lidreshySmfins %@mﬂw nhammbleé:scéréium
dry- powder inhalers. Depending on this, the onpound

hydiggenphasphalen indieg agepts sueh pseiiers %%ﬁ'eaé}t%ﬁfﬁbpﬁ@lﬁ%t@'
owtaﬁg@omm aB&f sugﬁvsé tg&ie&nt r&%rb%Bc?rH@fhyPrﬁér%Hr %rwﬁsémm -

ont a| orce cont ent  out
crosopmlhge,omﬂd lubmaahhg @gesis| sushtas, forexdrplé ymawealgemstearate

stealip 3507 i, THBRR Sl AR RPERAMA 1B excinjepts by
using! mﬂmﬁ%cﬁﬁiqub@ withl . pﬁﬁp@s@lcﬁfa@aﬁﬂgﬂ thgie diskneyratibn and
end upon the tE re an severity of the

doses, wil |
absqipliQipipdhe aasﬁﬂfp&tgteéaadtw [EDY PRYIGRM SVsipingd) ﬁ&tl@n eyer
\Y t
2 ot peB e Sohe B ol 8 ot
The getivaieempenst ean zlsribe incorpsuisied by agating Pelorinent palleta wsing

natufly U7 Sy RGOl RBEAECSbR bt SAAIPAE ot i BULAR!

-which the active compound is mixed with waler or an cnfy medium, for example

coconut oil, mineral oil or olive oil.

Powders and granulates for the preparation of oral suspensions by the
additon of water can be obtained by mixing the active compound with dispersing
or wetting agents; suspending agents and preservatives. Other excipients can also
be added , for example sweetening, flavouring and colouring agents.

Liquid forms for oral administration include emulsions, solutions,
suspensions, syrups and elixirs containing commonly-used inert diluents, such as
purified water, ethanol, sorbitol, gl'y'_cero!, poiye.thyiéne glycols (macrogols) and
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to about 100 ngy/ Kg per day, which can be adm ni stered
as a single or divided doses. However, the dosage
adm nistered is generally left to the 5 discretion of
t he physician. The activity of the conpounds of this
i nvention can be assessed using the follow ng tests:
wo IRsbicdseo | nhibition of TNF-a rel ease i nducg@T}wzo&,ﬁ@Igﬁ
human histiocytic |ynmphopma 10 cells. U9
Mai nt enance and differem2 ati on of U 937 ceI l's: U937
cells (ATCC N CRL-159.2) are cultivated in RPM 1640

Melw@du Bdie EmeSQtlthé Eanldids cHaain d@ﬂﬁﬂaﬁt@tsabh a® Wétti?@

serum (G- bco). Atotal of 0.5x106 cel are incubated
suspendmz speetostige flavouripg aggnmpr@sewqum hydiers.

2
T2BEASE W Anae bl ik febf AL, FETRIGHS
admiristratiod, czomparise3 Bterilen mmtloas,rrmﬂppmséonn ton &WilCioRs, Thean
trif 00 ' d
aquidis & Birbadiieiys eehoRt sl o Brcibvledh oy Bl bl ane s or
vegétﬁal@tdlls ari l%*aefcﬁnﬂiosnbﬂ& cAR aROrdomMtit coadi@nmis, )éuéﬁ agwaiting,
I nhi bition of TNF-a rel ease: 100 pL of cells

emq;u @9: E@??Wﬁ:@@?"gﬁ RSl preseryaivesal Bey May ke Ftﬁ”lﬂ?@g lﬁ’La'W
knm?ﬁ rﬁé?ﬁ‘o& 65br eﬁé%glu&t Sféfllb%rld 68%8%6% Wﬂﬁh vl Qg%lls%glv@&/hn

mn i at es. er sol utions
waterfortmy pthed wierile (njoctatiei memmmmedlamiy betoge use. It is also

posile 8" Sigfor ciblpf BRteal bid Voo BRESTERE Bhitions
throtﬁgjhout:all the()ﬁéﬁﬁa?tﬁng%p}oasﬁ addedfto a fi n«glt

ol Y desiah smigpiratp. dho RclyE c4SEROH CR B proferably
formPRA 88 6bpb o8 ool Bosts 6 B TONGRIS | cdEkdibolld br

(Bi osource International). I nhi bi tion
solldmﬁn@ymea@sgéyqeﬁda%eqr By qmdrqphﬂﬁmepéwfpﬁérmlyqﬂnw
g;ycﬁggﬁ r cells 30 To obtain the nononucl ear cells:

ari nf d venous bl ood, obtained from healt hy
voﬂnmmeamundj sadi 4leo de formblated éwpuidd toapidal rapplidationl fonihe

ho at uf.fer without _cal cium or
trealf&RE o8 isthgoains inctl M 7iee. bl St RARET B bepuoh 6
routéfLsuchedy. éyésl%lrt BhesheE Qﬁéﬁir@l gcll Fornukitions lnciude creams,
Fi col | - Hypaque (1.077 g 'I% q_% tubes are
lotions) g% PEWIErPEP E@Q@éﬂ Feicoea wheseip dhe FP‘F‘B@%‘EP igrdispegRpd

or di¥sdddBh safabik Rucidlentoom t enper at ure wi t hout braki ng.
{Appromhmat el?‘b V\g thirds of the band of platelets

| yThg camoundm@f the poeseast nventioecar alse hedpodatediasta golid

o HR5L0ES S1SBRIBLE ESuE 3536, SN,y s,

_ multrrdbsxs piathimenPreparatiorsnto bé adeihistered0as an @erosol (dispers:on of

solid or liquid particles in a gas) use suitable devices such as nebulisers,
pressured metered-dose inhalers or dfy-powder inhalers. Depending on this, the
compound will be formulated with excipients such. as propellants responsible for
developing the proper pressure within the container to force the content out

through the opening of the valve, solvents, emulsifying agents, viscosity-

increasing agents, preservatives, stabilizing agents and lubricants to avoid the
blockade of the valve. '

The dosage and frequency of doses will depend upon the nature and

severity of the disease to be treated, the age, the-general condition and

body weight of the patient, as well as the particular compound
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5 for 10 mn at roomtenperature and resuspended in
RPM suppl enented with 1% inactivated fetal bovine
serumat a cell density of 2x1 06 cells/nL. Inhibition
of TNF-a rel ease: 100 pL of nononuclear cells (2x106
cells/nm) are incubated on 96-well plates with 50 L
WO ofo4/076¢50t est product (final concentration, PCOERDA4GbE74
iaM and 50 pL LPS (E. c¢o/i 065B5, Signma) at a final
concentration of 400 103§|g/rTL for 19 h at 37 Cin an
at nosphere with CO2 at 5% The amount of TNF-a
administerasband the réide sliadninistration,iasnanganiberffactaraud ng a

roprSBETRAE Perle O Rl YRR Eieds PRATAEL B ordC
to aB&utl100and/ky plr ddy, Sbichafart theadrinlstgieds atsifde ol

entration
avidgioeie, HOWERT 1R ipTats A histeed B genpv ettiodngt o ( 10
d;sc%n%?%e{pﬁﬁﬁmﬁ'rp] (100 M specific activity 500
m pnol )" i'n buffer Tris 25 mMpH7.5, EGIA 0.02 nMis
i nEmJat:My of the e@raRaungs qféhigtumeng@n Bgn he@sagssed using the.
follo%p ¥33P- ATP]. After incubation for 40 mn at room

—

erature, the reaction is 20 quenched by adding 5
gL of 3% phosphoric aC|d solution. The reaction
, 1. .

oeusag_gb?sol ution and once W|th net hanol before dry| ng it
and countin it, quid scintillation. 25 The

Mairttemansgi ang di Bretlailﬁb\n;ﬁ U*%? pelisu Ut B3 7oeallai(AEECNT RL-159.2)

are E@B?ﬁ%ﬁ? tritltl gﬂ*‘h\ﬁg 64 rméblﬁ{r}qss@fplebﬁ'lt%i; Y\@ﬂt ’1 & Sthgcﬂ\%fegll?elal

bovik©seae (GiBEAA tﬁ@%ﬂpﬂ:@m@/m aidinc@tad BAtha pragerea.of 20

'nglm%. o? MA (ng)orgol ?Z-m?/gstg 3-aceta?e]) fcl)r zﬁ]h %9 a%hle%'g éso}'np ete

monocytic differentiation. All the incubations are caried out at 37°C in an
atmosphere with 5% CO,. The cells are centrifuged (200 x g for 5 min) and

-resuspended in RPMI 1640 medium supplemented with 2% inactivated fetal
bovine serum at a density of 2x10° cells/mL.

Inhibition of TNF-o release: 100 pl. of cells U-937 (2x10° cells/mi) are incubated
with 100 pL. of the test product (final concentration, 0.001-10 pM) for 30 min in
96- well plates. The mother solutions of the products (10 mi in DMSO) are diluted

- in culture medium to reach a final DMSO concentration equal to or less than 0.1

%. A total of 20 pL of LPS (E. coli 055B5, Sigma) are added fo a final

conceniration of 100 ng/mL and after incubation for 4 hours the amount of TNF-o

released in the supernatant is quantified using a commercial ELISA kit (Biosource

International).

Test 2: Inhibition of TNF-a release induced by LPS in_human peripheral blood

mononuclear cells

To obtain the mononuclear cells: heparinized venous blood, obtained from healthy
volunteers, is diluted with an equal volume of saline _phosphete buffer without

calcium or magnesium. Aliquots of 30 milL of the mixture are transferred to 50 mL
centrifuge tubes containing 15 mL of Ficoll-Hypaque (1.077 g/mL). The tubes are
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56 58.7 59 60.0 63 53.2 68 50.0 72 52.7 78 73.3
80 69.3 82 59.9 90 86.3 102 67.9 106 69.3 121
52.1 128 82.0 136 67.0 137 61.4 183 66.7 184 71.2
188 73.2 196 70.2 208 67.7 209 84.2 210 57.3 211
70. 6 WD 2004/ 076450 PCT/ EP2004/ 001974 36 212 67.5
wo2bhgesssol 214 71.1 217 53.8 232 67.9 23ér/eBrod4/0029

58.4 248 53.2 250'67.0 268 69.1
34 :

centiifuged at 1200 x g for 20 min- at room temperature without braking.
Approximately two-thirds of the band of platelets lying above the mononuclear
cells is removed with a pipette. The mononuclear cells are carefully transferred to
a 50 mL tube, washed twice with saline phosphate buffer, centrifuged at 300 x g
for 10 min at room temperature and resuspended in RPMI supplemented with 1%
inactivated fetal bovine serum at a cell density of 2x10° cells/mL.

Inhibition of TNF-a: release: 100 pl. of mononuclear cells (2x10° cells/ml) are
incubated on 96-well plates with 50 pl. of the test product (final concentration,
0.001-10 uM) and 50 pl. LPS (E. colf 05585, Sigma) at a final concentration of 400
ng/mL for 19 h at 37 °C in an atmosphere with CO; at 5%. The amount of TNF-.
released in the supématant is quantified using a commercial ELISA kit (Biosource

~ infernational).

Test 3: Inhibition of p38-u kinase:

In a final volume of 25 pl, a total of 5ul. of the test product (final concentration,
0.001-10 uM), 5-10 mU of p38-o with 0.33 mg/mL of myelin basic protein, Mg?*
acetate (10 mM) and [y**P-ATP] (100 uM, specific activity 500 cpm/prnol) in buffer

- Tris 25 mM pH7.5, EGTA 0.02 mM is incubated. The reaction is started by adding
- Mg®fy ®P-ATP). After incubation for 40 min at room temperature, the reaction is _

quenched by adding 5 pl. of 3% phosphoric acid solution. The reaction mixture (10
ul) is passed through a filier (P30) and washed three times for 5 min with a 75
mM phosphoric acid solution and once with methanol before drying it and counting

it, by liquid scintiliation.

The following table shows the results obtained with repre_sentative-
compounds of the invention in test 2

! 57.5
4 68.4
6 81.4




272 65.6 279 100.0 282 65.2 283 52.4 287 71.2 289

51.3 290 65:8 The follow ng exanples illustrate, but

do not Iimt, the scope of the invention. The

foll owi ng abbreviati ons have been used in the

exanples: 5 AcOH acetic ‘acid EtOAc: ethyl acetate
wO MM@8es0 anmoni um acetate Bull: butyl |itBhooEpbeseids

tent-butanol 10 conc.: concentrated DVAP: -

4- (N, N-di et hyl am no) py3ddi ne - DMF: di net hyl f or mami de

Et OH ethanol MOH nethanol 15 THF: tetrahydrofuran

WD 2004/ 076450 RCT 37 tR retention
time LC-MS; |iqgui , i -jmass spectronetry
LC- M5 spectra hgve bgen perfezéeed lusing the follow ng
chr omat ogr aphi ¢ —5nethods—vethod, 1: Col unm Tracer
Excel 120, ODSB|5 prA%( 10 |mm X6-D. 21 nm), tenperature:
30 C, flow 0.33 ngyn, ¢gluegis AH acetonitrile, B =
0.1 % HCOOH, grladient: Q min10%A - 10 min 90% A
Met hod 2: Colum X-Berra {MS €8 5m (150 nmx 2.1 mm),
tenperature: 30 [€C—10ftow—0;40 L/ m n, eluent: A=
acetonitrile, Bl= 1¢°mv NHACAE! (pH = 6.80), gradient:
O mn 25%A - 6{min480% A - 7gfgm r 25% A. - REFERENCE
EXAMPLE | 1- (44 pyri dyl ) et hanone
: 43 61.2
56 58.7
59 60.0
63 53.2
68 50.0
72 52,7
78 733
80 69.3
82 59.9
90 86.3
102 679
106 69.3-
121 52.1
128 820
136 67.0
137 : 614
183 66.7
184 71.2
188 73.2
196 70.2
208 - 67.7
209 84.2
210 57.3
211 70.6
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15

15 a) 4-Fl uoro- N-net hoxy- N-net hyl benzam de I n a
volunetric flask N, O di net hyl hydr oxyl am ne
hydrochl oride (25.54 g, 261.8 nmol) and CH2Cl 2 (443
m-) were introduced under "argon atnosphere at 0C. 4-
Fl uor obenzoyl chloride (34.59 g, 218.2 mvl) was added
wo bohdmyged by the slow addition of triethyp@nkmeafodBrid3
g, 475.6 mmol ). The reaction was stirred for 30 20 nmin
at 5 Cand allowed to r&ch roomtenperature. It was

t enper at ur e.

washed with 5%

aqueous citric acid (180 m-) and with

5% aqueous NaHC ((%1120 ). él;rbe aqueous phase was
extracted with € The orfani ¢ phase was dried
over Na2SO4 anJI comeentratestﬂo dryness, to afford
20.23 g of the ¢gesired L,uupuunu yi eld: 88%. 25 b)
Titl e conpound o &40l ufi on’'e¥ dili sopropyl am ne (23.4
nm., 165.7 mol) |n2'Iil{-|E(’50 , ¢ooled to -78 C
BuLi (103.5 nL Asolltioh in hexane, 165.7
nmol ) was added| draspwi s¢ urafex arfgon at nosphere.
After 5 m nutesf—a sututi

(10.28 g, 110.4

in|

THE%%85

orm—of 4-1I1dnst hyl pyri di ne

) was added over

20 mn. The m x
and a sol ution:

ur eyy4as
pf—4-141uo

B0 sdgigrr e

o--N-pret he

I at OC for 15 mn

(obtained in se

Ctiodsa) |

n THE (85

DXy - N- met hyl benzam de
b nL) was added over

30 min period.

WA er

The cac
%400

I OﬂETgad [

|l owed to reach room
Ft QAc (100 nl) were

added and the m

Xt Ugg was
s D201

5 Stdgryr ed
341076450

for 30 mn. The
PCT/ EP2004/ 001974

organi ¢ phase w

38 separated, dried?dver

NaZB®4 ali

1d concentrated to

dryness, to affprd—2%4.32 g Qoo L NE desi red conpound
(yield: 100%. [ H (3 3) S(TM5): 4.29
(s, 2 H, 7.14 } 72%§ (corrplwg signal, 4 H), 805 (m
"2 H, 8.59 (dd,{de—=21t-6{Hz; u,,--44Hz 2 H. 5
REFERENCE EXAMPLE 2283 524

2-(4-Pyridyl)-1fT3-f r|f uor thyl ) phenyl ] et hanone
a) N-Met hoxy- N pet hy trifluorgmet hyl ) benzam de
Fol | owi ng a si nf Iarzagroc pdursg.t o fthat described in

ref erence exanpfe—t—sect{on—a—buyt using
3-(trifluoronethyl 88nzoyl Iorige instead of
4-fl uorobenzoyl chloride, 10 the desired product was

obt ai ned (yield: 869 Tit] e co d Follow n
sitkel flloprgc exepeles Misiie.clout on et iy by b of Tne
mverﬁiéﬁ"p' e 1 section b, but using
met hoxy- N-net hyl - 3-(trifl uoronet hyl)benzam de

( dheafoilwdng ablyedalions havedreen ised idhapkaplesst ead of
AcOIéi écelﬁg &dN' met hoxy- N- net hyl benzami de, the title

EtOAG: ethyl acetate

"NH;OAc: ammonium acetaie

BuLi: butyl fithium

BuOH: fert-butanol

conc.: concentrated

DMAP: 4-(N, N-dimethylamino)pyridine

DMF: dinieth'ylformamide
ELOH: ethanol

MeOH: methanol
THF: tetrahydrofuran
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15 conpound was obtained (yield: 22%. 1H NWMR (300
MHz, CDCI3) S (TM5): 4.31 (s, 2 H, 7.20 (d, J =5.8
Hz, 2 H, 7.63 (t, J =7.8Hz, | H, 7.84 (d, J =7.8
Hz, | H, 8.16 (d, J =7.9 Hz, 1 H, 824 (s, | H,
8.56 (d, J = 5.8 Hz, 2 H). REFERENCE EXAMPLE 3 20

WO 200Pbmsspl - 2- (4- pyridyl ) et hanone A sol ut i oRCDEP2004/001974
di i sopropylam ne (22 n_., 15.03 mmol) in THE (200 nli)
under argon atnosphere 3fas cooled to -78 C. BuLl (96
m- of a 1.6 Msolution in hexane, 153.0 nmol) was

fr: retbdéon imepwi se. After 1 h, a sol ution of

thél Eyri%i ne (15.00 16 ]t nmmol) in THE (75 L)
I SHOmRIOURPBYTIRSS SPREIANEY 0 C At this 25
tenperature it was stirred for 30 mnutes. It was

LC- W's?@cﬁé) he?v?e (Be@ﬁd f@ﬂ&ﬁ%@i‘ isinge thd ¥8liowing crﬂrc?rﬁa%graphlc -

in THE was added and stirred at -

~metheds:2 h. It vvas stirred at roomtenperature

metg " Eharny *frBhen, SRtz T o8ty (0 M xFPBh 3fm
e g Sy s e
granﬁﬁr% @ﬂ%j@%}@g 3& (ﬂoefﬁyl et her. The aqueous phase

Sl ST XIS S B gL e,
flowa i & onidwmitt, r elvient: 1A acgtnmmie, Bo= difr o i3 (FR (pibf= 6.80),

004/ 076450
aradiplt] SR aR 0T i Hoe %H?-%@“(Qggbz‘m CDCI 3) 8 (TMB):
4.29 (s, 2 H, 7.20 (dd, Jo '= 1.6 Hz, Jm= 4.4 Hz, 2
, 7.49 2 00 d,J=8.2HZ;
;DH), 8. sgm( dd, FDJ‘?‘T-"'ZE’%N%E]‘?&A@#LE 14Hz,(2H). REFERENCE
EXAMPLE 4 5 | | ' | 4-fl
uor obenzoat éﬂf@%ﬁ@egﬂggﬁiﬁm@ﬁ%@% 2;\” % 6
a) 4ritteeno-Nringtioydg-mathyibghgamide gon  at nosphere and

n aggab'g'% Se{l%anohed?gglggfhg&ogyia&' e’ {(&ngrTlal neg%i 34% 1.8
mmoly bad Qﬁf@f}lzeédaﬂphb) Wipre mtrﬁﬁ&e@hﬁdggh}gommmweah @°C. 4-
t oo er [ e [
FUGFPRAZSHARNRD (LD 8- e RS PgR 40Tk B ITe, S
addrﬁBh O tfifh{1dmiRe 918 13 8, av®B)mividl)Divhe (réé)ctioﬁtwas/vaﬁrraﬂfdﬁtto

was stirred roomterrperature overnlgt. VWt e
min vmﬁ 4@oenil aameal ﬁ@ reathy epnm iagperaiiyer Ht was Mashedwth 5%

e £ B, CRE B U S I el B e
aquéotis’ pied ﬁdwm;tdktrﬁb@kﬂvﬁrx@higc];hé her grgaiic [izae evamdried over
Naz\SAgf gng c\émn(t:gntl\!\a@écf to &ryness (%o a?ford 20.23 g of the desired compound
(vield: 88%). -

b) Title compound

To a solution of ditsopropylamine (23.4 ml., 165.7 mmol) in THF (250 mL), cooled
to —78 °C, BuLi (103.5 mL of a 1.6 M solution in hexane, 165.7 mmol) was added
dropwise under argon atmosphere. After 5 minutes, a solution of 4-methylpyridine

(10.28 g, 110.4 mmol) in THF (85 mL) was added over 20 min. The mixiure was

stirred at 0°C for 15 min and a solution of 4-fluoro-N-methoxy-N-methylbenzamide
{obtained in section a) in THF (85 ml) was added over 30 min period. The
_reaction was allowed to reach room temj)erafure. Water (100 mL) and EtOAc (100

mL) were added and the mixture was stirred for 30 min. The organic p'hase was
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15 over Na2SO4 and concentrated to dryness. The crude
product obtained was purified by chromatography on
silica gel using hexane-Et OAc m xtures of increasing
polarity as eluent, to afford 0.98 g of the desired
conmpound as a yellow solid (yield: 31 %9. tH NVR (300
WO rM076€DCI 3) S (TMS): 6.68 (s, | H), 7.11 PCTEBR0e4/081984
Hz, 2 H, 7.29 (t, 20
J=8. 6Hz, 2H), 7. 39(d, J=6. &z, 2H) , 7.60(dd, Jo=5. 2Hz, Jn¥8. 8
Hz, 2H), 8.27 (dd, Jo = 5.4 Hz, J. 8.8 Hz, 2 H),
sep@asd, daed gver lﬁaﬁmzandzemcemmmmgﬁtﬂd 2432 gof
LhVi nyl benzoate Foll ow ng a
the dreffBERY §% il B4

hat described in reference
H mmoewlz CﬂlCld;ﬁl (T19)25.29 (s, 21-3 7.14 - 7.23 (complex signal, 4

- ridyl)ethanone (obtained in reference
H), 4 LHE B 5okt 316 . (o= 44 1z, 2 1)
quorophenyI) 2- and benzoyl
chl ori de i nst eadﬁgrewé% thenzoyl chl oride, the
title cofpBuridybds[3ebifluaromethyliphenyliethanonag NVR (300
T 7.38 - 7.42
a) N%%@’@m&,@ugﬁﬂéhé@bg#a@jd?conpl ex signal, 4
Foliovling & sl tprockdare ttthaf. dédcrib8d B referende exd@mpleHt sedion 3)
but t%pg; %F_{%Eg%ﬁdd E‘)_eg%i)ﬁ ch dﬁd‘t]a'ingtegd 60f|1zﬂu02rog2rizoyl chioride,

thec%sir@d b%ﬁ%@bﬁt@ﬂé&wmw gai.n-4-yl]-1-[3-(trifluorome

henyl ] et hanone
b)T' emmgnuml (et hyl sul fanyl )pyri m di ne WO 2004/ 076450

Foilo@ ggﬁig}gp%%e%&a erﬁ)‘ ﬁg%&ﬁ@?ﬁ lﬁh!é?@reﬂf:e NSl ™t 4&ctBn b,
but usmghwnmthmymmnahﬁ-a-nmﬂmrmem&wmnn&e (obBirTsi ig, segliora

of ﬂas n‘\gﬁm# ed ol aﬁgﬁﬁrbg{?%ﬁﬂg)gymrq&egﬁqﬁtﬁﬁdé e’ Bite

com@idﬁﬂ&:ﬂiﬁﬁtﬁamb@ (y}ga &%yred at roomtenperature for 2
] was extracted w é @1 The or ganj c
H NM&&?@WME'A&D%) é\IEMSMb%&S a%bl) ot &htk avettzo? H). 7.63

(t, J SRSy H}Qﬁ.ﬁﬁ%&d& =7 §gpcy é—ﬁbé%QBdJ Was o R &tuﬁﬁ AY(s, 1

chiomat o oh silrca g si'ng hexane-
H), shexdyd e5.80Hz| Adt)easi ng polarity as eluent, to afford

10.26 g of the i i eld: 86% b)
Title conpound 1%EEEF§MER§W¥8I procedure to
t hat descri bediimmehgk2(epoadghsmphont section b, but
si ng_N- met hoxy- N-net hyl - 3- trn‘luogr éBé éamde
A so!@tm & siisgprapyiaune 22 8L, 5508 ImPR e Bind ﬂﬁsrﬁqn ep3rgan
dliyo | t ﬁ‘éﬁb
aimogBE e hodtod 1Rr8oE: BE} MG 0 pF SBKAH 4F he
1563.6 emmdlpwaaad-ﬂeq Urmmmw;ﬁueeﬂ h, iansdheiog affé-methylpyridine (15.00-
g, 163,'{}&\5}%)' ﬁg‘bl-llglg?girq{éggast é&c!e% é:n%PBl ol{n?edd % Wam(l: Ig:cl)J B%C. At this
temperature it was stirred for 30 minutes. It was cooled to -78 °C and benzonitrile
(18.27 g, 177.2 mmol)-in THF (75 mL) was added and stirred at =78 °C for 2 h. It
was stirred at room temperature overnight. Water (225 mL) was added, it was
cooled with a water-ice bath and adjusted to pH 1 with 48% HBr. The organic

| phase was separated. The aqueous phase was heated to reflux for 2 h, allowed to
“cool and extracted with diethyl ether. The aqueous phase was taken to neutral pH

with 1 N NaOH and extracted with EfOAc. The organic phase was dried over
Na;S04 and concentrated fo dryness, to afford 28.53 g of title compound (yleid

90%).
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15 that was directly used in the follow ng reactions

(yield: quantitative). REFERENCE EXAMPLE 7

3- (Di net hyl am no) - 1- (4-fl uor ophenyl ) -

2-(4-pyridyQorop-2-en-1 -one To a sol ution of

1- (4-fl uorophenyl)-2-(4-pyridyl)ethanone (0.30 g, 1.4
WO 849764500 bt ai ned i n reference exanpl e 1) i RCHBAPOOLT4

THE (5 nlL), dinethyl dlnethylfornan1de acet a

(0.27 g, 3.2 mol) mas dded under argon at nosphere.

This was stirred overnlght at roon1t%gPerature The

‘memm Sr@AMSY: §69 (852 H.d7-80 g, o 67 1.8 kiz. Wint] 44

He, ZBIPEAT ?ﬁ@') FogWg Tt Bl 5 s M P8 sl = 10

Hz, k)= 4mes,2m1d Jo=1.5H, Jm= 4.5 H, 2 H), 7.38

Gy L 15 Rerbrhef ekl g0 10 o e

3-(Di mvlmmnﬂr—i-@ yEtRbiny i-ﬂmslrauer&bateil n-4-yl]
-1-[ 3- trlfluoron‘ethyl henqu]‘pro- - en-
To g gppRRusi af Nak I(%IB ghot@efumadiloing PMF (ﬁ%%é'ﬂ'i-)oﬁﬂd@rnafgon

etmch BB R 171G pag 1 craedol f 1 TPl

pyridyhéthpheme/ (2.68 ha®8 mamobh bbtammﬂm referer&feesmrrqﬂe axmnpME (8P

mL) Y48 adest A G s WRRGSTE reth PR 4 Rl coled

to 0°Q éhﬁ’c?a@dﬁﬁ?éﬁtoftMOrﬁﬁézzé Sfibhide 2@@9 Hm Mﬁﬁ)ifﬁ@lﬁw (10
reactions. WO 2004/ 07645 PCT/ EP2004/001974

ml) mesEREREHt meaNRinedoat room temperature overnight. Water was added
i ] .
and it SorcHs b Ko o e st et WIS LS, g of
CHCR afid adter and cihbi maseacwelre( $epditted, 'Iﬁr@e aqunetmls) pha‘se was
S 2, _ : 5 heat to refl or, 2 h. T .
extragee Wit B b Do Gropb Rcripnesuts waStind Bt Vs @dfy dged
overt Sﬂ“ﬁsbﬁ@%onﬁéﬁt@i@ t&ydirgh@bs 4 crddde product obtalned was

| or.o- N- net hoxy- N- net hyl ni cot i nam de Folovvllétg f
ures o

6-
purifigd nby a(ihremmﬁw ©h silige a@s@ﬁnaeaexaner%mveﬁe

mcre%ﬁ ﬁ%}iﬁ!a% g{yhésgélhbﬁt{,‘ gj??fg’ée ?)t %8@ P Qﬂé&ﬁ}b& chﬁl'gBQﬁdl B?%l yeIIow

ydroc |ne I'n section a o
solid {Yeldx3tihh.e) i nstead of 4-fluorobenzoyl chloride, the

RSB AETRIA BRSER AP PAEIE ) ot T

J = 8derer2 R .39 (d, of6.0N48 mxpmﬁoe(da SPEBI20ME Y, = BIBHAS MY
8.97 g@cﬂpgrﬁoﬁbl\%ﬁ;ﬁﬁglﬂz JE, 8yé8n&d00t |6r18r}n_izd% )obt ained in
REFERENCE EXAMPLE 5
1-Phenyl-2-{4-pyridyl)vinyl benzoate

Following a similar procedure fo that described in reference example 4, but using
1-phenyl-2-(4-pyridyl)ethanone (obtained in reference example 3) instead of 1-(4~
fluorophenyl)-2-(4-pyridyl)ethanone  and benzoyl chloride instead of 4-
fluorobenzoyl chloﬁde,_the title compound was obtain'ed (yield: 62%).

H NMR (300 MHz, CDCl3) BI(T MS8): 6.72 (s, 1 H), 7.38 — 7.42 (complex signal, 5

H), 7.60 —7.63 (complex signal, 4 H), 7.71 (t, J = 7.4, 1 H), 8.23 (d, J = 7.1 Hz, 2
H), 8.51 (dd, Jo = 1.5 Hz, Jp = 4.6 Hz, 2 H).

REFERENCE EXAMPLE 6
2-J2-(Methylsulfanyl)pyrimidin-4-y1]~1-[3~ (tnﬂuoromethyl)phenyl]ethanone
a) 4-Methyl-2-(methylsulfanyi)pyrlm|dme



10

15

20

25

':30

15 exanpl e) instead of

4-f 1 uor o- N- net hoxy- N- et hyl benzam de, the title

conmpound was obtained (yield: quantitative). "H NWR

(300 MHz, CDCI3) S (TMB): 4.27 (s, 2 H), 7.18 (dd, Jo

= 1.5 H, Jm=4.5 Hz, 2 H), 7.45(dd, Jo = 0.6 Hz,
wOo20n4@76450Hz, 1 H), 8.20 (dd, J,, = 2.5 Hz, PcrerBodoo1sr

Hz, 2Hs, 1H), 8. 56( 18(dd, Jo=1. 6Hz; |
Jne4. 4Hz, 2H), 8.98(d, J=2.4Hz, 1 20 H). REFERENCE

EXAMPLE 10
To 2a ( doltliamorafpNa®H ) (B4dygr ob8B:43, mmob)i firy rwalien e¢120c anlbjpn4-

metybiimGineor Tobyaroelatds (5328 1en 807 srvoll s spsed g
subgeqenlly wiemetiahe (1323 gt 632 minel) waekidded drbpwisd @ﬁdéfr gm

exanple 7) in 2- 25 cyanoacet am de

atmgsp@zeoifrmaﬁ plinRe a&d@@a teﬁin@fattérng@ﬁ Zahritspae .eétractﬁré rthh
CHﬁzat%gJ TRt htﬁ‘??rﬂg é&%?é iw%so dRed ?ngmazswsa@d é&%eﬁpgted to

tore mxture was a
drynassc b crude peesivct abtewedwmsopunﬁeé by whtamategrephy a siligidgel

usin e RElRtORE fitiflret dtibdedsifts Rirerin Asfoe Mol o 130 g of
o v e REES A
, . . 4. s,
Wﬁ}%""é 96 (dd, Jo = 1.6 Hz, Jm= 4.5 Hz, 2 H),
Fol!gwiﬂé a(élmﬂ%r pro%e&urb'&o tﬁat'@escr?be%gm Q’@ﬂere%cb')exaﬁrlgbﬂaﬁ‘l G&¢tion! b,
but mhﬁm@omgﬁlyﬂ (v@mwmmeawnmdm@b@wmwp@m a
of tﬁ@ r@f‘e ox%éénﬁjlé ?)Q@?{EQ(Y |7 B4 RIS IN-miethoxy-N-methylbenzamide

yrim
and @Pmethyhb{m&ﬁtylwlfamﬂmydn]dmw (cttaieedinceectiomiat ofi this example)

| mstt?aéif %fo tgﬂﬂp&y&yzﬂqﬁeg%ﬁp tliegg?er(rj}ﬁéqe 85 y}:%dedgrs %{Jcl:tbwas ogtalned
- that Wvas direelyydedTh g foﬂox[viﬁg(ra@tramé aﬁésﬂequdn)mve)m din-4-yl]

1[3(tr|fluororret phen £r0p2enlone
(obtained in r ef & W%g i"nst ead of 3-
: L 2-

DA NRIA) rﬁﬁéﬁuéfbﬂﬁéﬁqﬁgﬁsﬁvf?ﬂﬁnﬁ%% e
To aosglutiorH qﬂwR({—ﬁwomﬁnyl)@GlByﬂdym@mm (0-BOBY: 134 28mol,
ol o gl Ganfl, "y, PIerS25fS @) B
dimdthylib@mamidga;c@iat (8.27 B, B)2 mimolvdsthddédundeBangon atmédphere.
This%ﬁ%%dl%ve_m%h% aF'Z éon% tgpnber%tu??g {'ﬁé s%lv'éplt' wasR E\ﬁaEp%Era'\{CE io
afforam § bPthe-tfté cbhi#éﬁﬁ@wiaw duahtithtivé). pyr i di ne- 5- car boni t

rile A mxture

'H NMR 4300 Mbﬁo@ﬁlﬁky] § (BB & 6 (s, 8,H), ST | BidaeHg, 2&NH686

(00, B3 Koy = %&%22?9”‘?%’%43°P5@f§9m§*53§é§?&@ Jo=15

Hz, dp = 45Hz 2 H).

REFERENCE EXAMPLE 8
3-{Dimethylamino)-2-[2-(methylsulfanyl)pyrimidin-4-y1]-1-[3-
(trifluoromethyl)phenyljprop-2-en-1-one
Following a similar procedure to that described in reference example 7, but using
2-[2-(methylsulfanyl)pyrimidin-4-y}-1 [3-(trifluoromethyl)phenyljethanone (obtained
in reference example 6) instead of 1-(4-ﬂuor-ophenyl)-2—(4—pyridyi)ethanoné, the
desired compound was obtained in the form of a crude product that was directly

used in the following reactions.
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15 DMF (0.37 nL) was heated to reflux under argon

at nosphere for 2 h. It was cooled with an ice bath

and basified by adding 30% aqueous NH3. The .

preci pitate obtained was filtered and washed with

water. The product was purified by chromatography on
WOogempmasogel using hexane- Et OAc m xt ures of PCHVEPRAGIONLI4

polarity. as eluent, to,,afford 3.86 g of the desired

product as a yell ow soI i (yield: 559%9. 20 "H NMR (300

I\/Hz,CDCI3)6(T e t, J =86 H, 2 H, 7.11

(dd, J,, = 1.6 t@F%ﬂENCEMPLE% 7.37 (m 2 H,

7.98 (s, V\@E hl%rc%%rfcﬁﬁ’-g W)-2-4pyrifgnethanand- > M. 2

o ) REFERE
Gldoraniegtingu chloide- th;'thlpmdpyrl dyl) et hanone 25 a)

A S@%bwﬁﬁ?@%ﬁhﬁéﬁﬁ@ B8, 063 8 Greabi o SOGH R wes
heated to mﬂumdp.wvbesm;wmev o@étea?o aryndss, o ﬁﬂ@’d)w 56 g of

N

b) e-ombinn@émbﬁmemeﬂaﬁnﬁoﬁham[dél5 8 mmol) were added
under argon atnpsphere. The m xture was stirred at 30

Following 3 sillar Rfogedurede ter deserihagsinaefosenoatexample 1 section a,

o B SRS AR 58 LG RRA p
exagple) instend efpiucacharzogwohioridghthe dBsired obmpolindaas obtained

._ay ated off. The residue was dissolved in a
(yieﬁ mﬁ'e of CHC13 and 0.2 N NaHCO3. The phases were

c) Tﬂmmpednw 2004/ 076450. PCT/ EP2004/ 001974 43 and
aqu was extracted with CHCl 3. The ]

FO“‘B‘F'Q% i -lBosiie & ad doggihed NB2&ferengn Exaawle hsetienib,

but t€ing r6¥6!ﬂt§§-N-méﬁw@<§!W1Hfé§ tRefidd Eﬁ)t&?ﬁ/ed insecfion b of this

chr omat ogr aphy on” si | gel usi ng' hexane-
exampley iisteadopt ﬂﬂdﬁ@a}%m@hwﬂﬂhetpylbwamd@rﬁw tite edrhpouhd

was%bﬂén&j@ E%amﬁgﬁ\[ezd product (yield: 29%. 5 b) Title

simlar procedure to that
H m&a@mmmn GDij‘)Gr(&"M% £23(3) 2H), BES{dNN, B 1,548, J)st 1G

vz, I 18 .ok 5 b T B i o) d5ad G 3, e =83

Hz, £ 4, WOHPBWBW&&VJOMPEHHU a@ﬁfﬁ)};% q)t B%ﬁt(km =351 1

conmpound was obt'ai ned (y|e 87
H). M1z, CDCl 3) S (TMB): 2.64 (s, 3 H, 4.28 (s,

2 H,

L oy emtepite g, 0. [0 S

H) , 82'5‘V'Fl1tbrdphﬁn)8)-6 -Biﬁyrﬂniélﬁ-@aﬂb&u'&ﬂé I H.
Toa) S&fﬁg%ﬁm “{ﬁ%@m@-ﬁrﬁ?ﬁ}%ﬁh@ﬂ&ﬁr{%wﬂyﬂmoﬁen4-one
(12.77 g, 47.2 mmol, obtained in reference example 7) in DMF (175 mL), 2-
cyanoacetamide (4.41 g; 52.0 mmol) was added under argon atmosphere. Then,
sodium methoxide (5.35 g, 99.2 mmol) was added and heated to reflux for 1 hour.
The mixture was allowed to cool, concentrated and diluted with water. The pH was
adjusted to 4 with 1 N HCI. A precipitate was obtained that was filtered and dried
to give 6.57 g of the desired compound as a solid (yield: 48%).
'H NMR (300 MHz, CDCl, + CD3;0D) 8 (TMS): 4.20 (s, OH + NH + CD3;0D), 6.96
{dd, Jo=1 B Hz Jn=45Hz, 2H), 7.05.(, J = 8.7 Hz, 2 H), 7.23 (m, 2 H), 796(3,

- 1H),8.39(dd, Jo=14Hz, J, =4.6 Hz, 2 H).

REFERENCE EXAMPLE 11




10

16

20

25

30

15 (trifluoronethyl)phenyl]pyridine-3-carbonitrile

Followi ng a simlar procedure to that described in

ref erence exanple 12 but using

2- hydr oxy-5-[ 2- (net hyl sul fanyl ) pyrim di n-4-ylj-6-[3-(t

(fluoronethyl)phenyl ] pyridine- 3-carbonitrile
WOQ&DWDHusmed in reference exanpl e 11) I NSt eaplc1IEP2604/001974

2-(4- quorophenyI) 6-

“hydroxy-3;4" blpyrldlneﬁg carbonitrile, the title

conpound was obtained (yield: 20 449 . 1H NWR (300

I\/Hz, coér':hjdraxyﬁn@ﬂmeihylsul(@ylmymld@-%zl](ﬁj[3-J = 5 1

a2 (s, ftz'%%mé{'%y?@m'ﬁylipy@f{%é éf”ﬂ?trﬁ% 42 ( "1
Folleyingsa amnli(as protedqre t@ﬁﬂ&gﬁﬁemﬁe%nplf 10, bl;t using
PRy R AR Sl A R InGon) o1
phenifllﬂrarbimn-pmer (shtsined - ardeyiort %)éﬂr@lé)%)g inftedd ??18' 3-
(dlmé%lswla'n empggéﬁh%(%gwgﬂyl)p@pe? ﬁwﬂrqne«ms ata@ed title

conﬁﬁ?ﬂﬁ& %Q%ﬁbﬁ%@ﬂ%@k}l\hl le cooling with a water and
Ice The m xture was stirred at room

H Nm@m M& WRERgIRD;00NG ETMBY a8 s, 3vid),e3.841dedOkhet

oot bRl Te e BT $0 RAR W b n gty i o REr B3

H), Ne2 HN G . :Qd20e4 OFesd Qg A ] 45
) congée?ﬁtrgt e?ﬂo dr ness 9it)(Eg::Zl-$FPrad ?3%&09” ? (S 1TH)

desired corrpound Bﬁ”@rﬁaﬁﬁé PLE 1% (yi eI d: 88% b)
' T
col ut PR RO S R GRL G bR 0 2

A PhisE eof ZM-Qumpht)nw)rﬁ Moxss&ﬂzapmgmerﬁtﬂaémmtule @5T, g,
22 AR ok Y T SERBLAE HRSSEr 3  en

DMF ¢0.3% mLhmms hedl@ @ ra‘ltstoundercmgomfatmmﬁml'e for 2 h. It was

- coolgy vy B Rl ahd Wesdistdcodeing b6 ook P sTHR frepintate

- obtabde (vadr fIRMked cardn ashéd Neith Weter3OrHE Prodfuct wad pufified by

was allowed to reach roomtenPerature and sti rred at
chromsgtegraphyan 4fliga geh Bsing BexansniEtOAC MiXiees whdnasersing pelarity
as o8 oG 4b b By oA roRLERUD ISR s0e).
H W&m ditl, GIaPigleh (TS 7.0 (tdd @8 3z, CoHR A bt (Hdl J92Z 46

e, Sy AR o WP B SR B R BDen BE 0SS BB o 4.5

Hz, 3H).1- benzyl pi peri di n- 4-yl) - 3- oxopr opi ononi tri I e (1.85
g, 7.6 mmol, )
REFERENCE EXAMPLE 13
1-{6-Methylpyridin-3-yl)-2-(4-pyridyl) ethanone

‘a) N-Methoxy-6,N-dimethylnicotinamide

To a solution of 6-methyinicotinic acid (5.00 g, 36.5 mmol) in DMF (150 mL), 1-
hydroxybenzotriazole (4.92 g, 36.5 mmol), N—ethyl—N—(3—dimethylaminopropyl')

carbodiimide hydrochloride (8.38 g, 45.7 mmol} and 4-methylmorpholine (16.0 mL,
© 145.8 mmol) were added under argon atmosphere. The mixture was stirred at
‘room temperature for 30 minutes afler which N,O-dimethylhydroxylamine

hydrochloride was added (3.55 g, 36.5 mmol). The reaction mixture was stirred at
.room temperature overnight. The solvent was evaporated off. The residue was

dissolved in a mixture of CHCl; and 0.2 N NaHCOg_. The phases were separated
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obtained in the previous section) in EtOH (77 nlL),
hydr azi ne nonohydrate (0.74 nL, 15.3 mmpl) was added
under argon atnosphere. The m xture was heated to
reflux overnight. The sol vent was evaporated and the
resi due was dissolved in a "mxture of water-CHC 3.

WO TH¢0®¢leous phase was extracted w th CHCl BCT/EFR804301974
organi ¢ phase was dried gver Na2SO4 and concentrat ed
to dryness. The crude pfoduct obtained was purified
(m/ chr omat o%r aphy on silica gel usi ng hexane- Et OAc

he; 25UeoUs PR M@aﬁﬂrgdsawah ¢yChsThe geganic phasgrwas drned

ovd): 48,40 faﬁéggngg)eé.graﬁ% Ewgéi &hbeb&;duég% (75[%

chrepatograghy(on sifica-yel usﬂ*@ ﬁeﬂﬁe{EtOAb rhiktures 87 n(:ﬂeéas:ag Pﬂ)olanty'

e il iy oS, e ot

b} EX\§drapdond 3- (D net hyI am no) - 1- (4-fl uorophenyl )
44- rde/II)but 2-en-1 -one Following a sim
Foligw; %

a{@f@%ﬁ'ﬂf%@s@?ﬁ frsgribed indetarenteceamiip |1 sestion b,

butbﬂélréglsl\l%tﬁ&(ﬂﬁ REdibsgriicfiaifiRe gdﬁeﬁmé/d @Cﬁéggél re?feﬁ'ﬁ’s

met hyi f or mam de di net hy

exagiiponstgad %ﬂatcuomemethaxy%metmbeozarauder tretiter cofopound
Iy used in the fol I oW ng reactions. WD

wa 2‘3%%[‘%%’4@@ SR8} o000 0ot074 45 0 N (300 Mz,
*H NIE) 3P0 Mm:a'wﬂ)ms)?a g 2.63 (lsos H$ 4)98 (§ 2 @ iA20 NCE@dSQ" £ M4
EXAMPLE

Hz, g 2 4.6 Hz, 2107 28 (03 28 0221 B% T80, e 5 T N a8 1 g,

1 HEB(S‘T(EHU@EQ@W@ l@)p;y g)g/) §1 hyLQQI,ﬁz Qq):)yrl di ne-

carbonitrile oW Nng l'ar procedufe to

that descri bed |REFEF?&MEEXM1}E #10, but using

3-(d t - 2- dyl ) but 2

“en- 1. oreeh bR REfRoivis iR AR A ISR el oaa

of 3-di ms(ti'iﬂUammethsr})pneﬁylmrldhmwkﬁbdﬂ(rﬂe '
Foll@%ﬁg%&@q E@pgﬁuré%é&a?depq@edl 3 er,ep@ %ggr%)t\é?ﬁ?gbut using
2-hyldl ds? 5- [21(n5&h§|bulm?mnn§h1nd4 ﬁg@%?, (tﬁﬂ%ﬁ%thyﬁ%@ng!% ihe-
S-C@Q(N;ﬂ op@med in reference exarnpie 11) :nstead of 2-(4-fluorophenyl}-6-

| hydr@x@'ﬂbfbyﬁdﬁ?fdl ?E}B&ané‘y{h)e § @Pédmﬂou% 4wab)! &%{t?iﬁgg NGidid
20

r boni oW ng B ar proce ure to
44%jescribed in reference exanple 12, but using

i b IR LA B T B s b g

_(m2 tveaﬂ(@fJ 72Hz1H)782(s1H£839(dJ 51H21H)842(s

f1 tor ophenyl’) - 62 hydr oxy bi pyri di ne- 5-
1H)c%: Béﬁl"tlﬂ?l e, the title conpound was obtained (yi el d:

529 . REFERENCE EXAMPLE 15
3-Amino-5-(1-benzylpiperidin-4-yl)-2H-pyrazole
a) Methyl 1-benzylpiperidine-4-carboxylate
To a solution of methyl piperidine-4-carboxylate (10.00 g, 6.4 mmol) and

 triethylamine (10.32 g, 10.2 mmol) in CHCl; (100 mL.), benzyl bromide (14.69 g,

8.6 mmol) was added under argon atmosphere while cooling with a water and ice
bath. The mixture was stirred at room temperature overnight. CHCl; and water
were added and the two phases were separated. The aqueous phase was
extracted with CHCl;. The organic phase was dried over Na,S0; and
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"H NWR (300 MHz, CDCI3) S (TM5): 2.41 (s, 3 H), 6.90
(m 2 H, 7.09 (d, J =9.0 Hz, 2 H, 7.25 (m 2 H),
8.62 (m J = 4.0 Hz, 2 H. REFERENCE EXAMPLE 19 20
1- (4- Fl uor ophenyl ) - 2-[ 2- (et hyl sul fanyl ) pyri m di n-4-yl
] et hanone To a sol ution of

WO bosremsdngl - 2- (et hyl sul fanyl ) pyri m di ne (21p09xpgzo0dddsrd
nmol, obtained in reference exanple 6, section a) and
ethyl 4-fluorobenzoate (#5.14 g, 150.0 nrnol) in THE

(300 nL) under argon atnosphere, a solution of sodium

congery{ated iednypess, ity kffaid 16:8Q 950 thel desired niomint wisiamnorange
. ) in THE (150 25 nl) was added dr opwi se
SOI'M‘?M%{% ing wwth an ice-bath. It was stirred at room

b) 3-@ penzaytpiperitinn-4-31)8-okepropisreshiftd Cl  was adged and the
sol vent s, evaporated. . The resi due was taken up in

To & SQlifier ob By (R4 B!t 8M salyBondn przanes 1R @mol) in THF

(25 %ﬂ%tg m(?neg or gaﬁﬁﬁ]L hasseggdv\%g; g&%ﬁ%ﬁmﬁdﬁ cﬂarteﬁ'gon

atmbspiheee. After stirringehe ReuSing saspersiore fon t5ralneat -t 78 °G0a solution

. y (%}%Qegsb%%affa{d é 86 ﬂ!Of(2t€£%¢|t% tle c ngg%g)egzm the

preﬂdt@tsmﬁon)gn gg{F'('(gnnalg) \ﬁels édﬁé‘ﬁ') droﬁ\msg aH}éi ns(t)lﬂreé for 50krﬁfnc%ﬁe- 78
°C. Hywas alipwed tosreprl tropms: tempemlwoem osﬁeea oat s temperature

overlht KG9 30ed To At e 7197 S ghe Bhuedihee was
extra;@tid @iiﬁlm-ﬁflgli_é‘rhé, o&ga‘gié.ﬁl‘nééé, I\\ﬁsl;)gg& Svef KRESB®; ghd
concentr ﬁ%ﬁeﬁ:'éfygﬁﬁﬁo?) @Fﬁ??fg- FBE(EQ E’gﬁ’%ﬂeﬂ@i COMPRERh I S PPl

orangylfamy(yl'émcggv,g,)él 5 yl]prop-2-en-1-one Follow ng a
simlar procedure to that described in reference

c} Tidg gamround put usi ng
To als&ﬁnd‘nl s BEAAfgindrdira bR B UbibAGH! rgé)wlg;&“g & fintdh

anone (obtai'ne ere exa
obtamd in (ize previouspsestin)) inZEtOH (/T myp )mmmamnblumrauet (loe74

mL, ?ﬁ’.g@ﬂﬁgg v\g'\%gsta(g&’etcgbn eorI ai&cg%a{ﬁl%o'\wg r,(q;’ q‘%g r%ture gzaggqea?ed to

reﬂu:( oo@mim Bl B@Ik/enﬁw&@ ?\{]@EEBE;AGE tl(i%(%ﬁfﬁ% lﬁlésldfxssolved ina
r ox me sul fan

m'xttm? o‘?f W@ c?rB@ ﬁjhﬁea%e%arm!ﬁ/ﬁet Vi commcied Wil st Ebpr

orgaﬁ:b'BHaQé \@éspaﬁgdl ofef RabdB} aHE LohtbaaFhted 16 Gh#e88CThe crude

exanp 0, but using

prodlg;t(@htﬁ@eﬂwgsnnuafeq-530'4CHrDm16thmid1wDql sHlida2g¢inmesing Iheybhe:
EtOAY InbRYbS BrdhEredsity | ftRy 45 ient, to afford 0.46 g of the desired
compound (yield: 23%)

H NMR (300 MHz, CD30D) & (TMS): 1.72 (m, 2 H), 1'.90 (m, 2 H), 2.15 (m, 2 H),
2.56 (m, 1 H), 2.97 {m, 2 H), 3.57 (s, 2 H), 4.89 (broad s, NH + NH, + H;0), 5.43
{s, 1 H), 7.27 — 7.34 (complex signal, 5 H).

REFERENCE EXAMPLE 16
3-(Dimethylamino)-1-{4-fluorophenyl)- 2-(4-pyridyl)but-2-en-1-one
Following a similar procedure to that described in reference example 7, but using
dimethylacetamide dimethyl acetal instead of dimethylformamide dimethyl acetal,
the desired compound was obtained in the form of a crude product that was

 directly used in the following reactions.
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1-one (obtained in reference exanple 20) instead of
3- (di net hyl am no) - 1- (4-
fl uorophenyl)-2-(4-pyridyl)prop-2-en-1 -one, the title
conmpound was obtained (yield: 91 %. 20 LC M5 (nethod
1): tR=7.09 nin; mz = 338.9 [ MtH + REFERENCE
WO kosdddeisa 22 PCT/EP2004/001974
2- Chl or 0- 6- (4-fl uorophenyl ) -5-(-2- met hyl sul f anyl pyrinmd
in-4 yl)pyridine-3 carb®nitrile A mxture of
6- (4-fluorophenyl)-2-(hydroxy)-5-(2-nethyl sul fanyl py(m
'H NMR r(sée M%ﬁ: D@3 (VS 3-20E ROBI H), 3100 (98- 13 6080 24?4464)

tained 1 n reference exarrpl e 21), PCC3

745r(m 21")834$BI(9 k8.0 2.2 M -) was. heated to 100 C
for 2 h. It V"aséaé\*%[@ﬁéE Pl 49 roomtenperature

and concentrate cooled with an acetone-CO2

kﬁa(chFlan:blﬁe@yb-(bhyﬂmy—%eﬂlyiﬂbgmldmwmbm:tmbe
FollRURTESmisF PR SO o e GBro e B o BREe Rp BBl yEusing
3~(dlgﬁm?lgo¥2%-ﬁumph§m)léﬂc(aﬂe;ﬁyrld?ﬁbm%earf-Tlfﬂeby (obtained in
refergngg u?@%rapp%&r aslaady ?foﬂggme;ﬁwlar%naﬁ @rn@ ?@@Y@%@

eyridy b5 1 AR DN 1 rBping REVLRBHAUISRAIRE"S (1)
H NRIFS@B00IVHS GH)Claﬁ‘o‘ anig)xl .58 (brcﬁdl?, QH + H20),,2. 3’0 (383 H) ,6.97
4 8.37 (d, J =5.1 Hz, 1
Wﬁgszg&'% %ZHi'& 52 éé'&iENCE EXAVPLE 2(3
2-(2-Chl oropyri WEFEQBNQE%MPquBOphenyI )et hanone 5
Fol | ow ng'a simlar roceduraa‘ici?tha scr ql
r Bildiarag-(ERuapmhenyl)-4methd 34 thipyidipg “carbonitrile
Folio&u@‘é Qirnﬁrafl p%&@dﬂe% e 'g'éo Sorfiid lﬂé'fééllenée Eké’rﬁng!@bl@ 69?)3155%%

oun wa t ai ned

—(4-&quDB|69nvl)fﬁ-hydrqut-4 PE0NG-3,45ihvad mmﬁ-qamommERMned in

rofergie, Cxufif 11, npteng) o34 MarmRbenh g N ipyiding e

carbcﬁﬂirila)mmea:fﬁmmuhdwasrmma gﬂaiah 5298t described in

"H NS OB Nitta CREBH LU 291 (i eoe%;&n %Bla 4= 99
AT S S 0 i e

CDCI 3) 8 (TMS): REFERENGE GXAMBLE39H) | 2.62 (enol : s,

o BpligitondiF B fhinduiBnievingin/ Cifhatond 1) _
To & sdlutien df Hmetffyld methyliSitfabppydintifline 12880( gndib0.0mmirdol,
obtalq';g%n regerg ge? Fggq\nrgﬂlgrg gecﬁ}?n_a)sargld3 g@ﬁ? ﬂg&rogénzoate ?Zg 1%,
150,0 mmol) in THF {300 mL) under argon atmosphere, a solution of sodium
bis(triméthylsiiyl)amide (150 mL of a 2 M solution in THF, 300 mmol) in THF (150
mlL) was added dropwise while cooling with an ice-bath. It was stirred at room
temperature for 2 h. Saturated NH;Cl was added and the solvent was evaporated.
The residue was taken up in a mixture of EtOAc and water and the phases were
separated. The aqueous phase was reextracted with EtOAc. The combined
organic phases were washed with brine, dried over Na;SO4 and concentrated to

dryness, to afford 36.36 g of the title compound (yield: 93%).

'H NMR (300 MHz, CDCla)- 8 (TMS): 2.52 (ketone: s, 3 H), 2.61 (enol: s, 3 H), 4.35

(ketone: s, 2 H), 5.92 (enol: s, 1 H), 6.64 (enol: d, J = 5.7 Hz, 1 H), 6.95 {(ketone: d,
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REFERENCE EXAMPLE 25
34D net hyl am no) - 2-[ 2- (et hyl sul fanyl ) pyri m di n-4
yl f-1- phenyl prop-2-en-1- 20 one Following a simlar
procedure to that described in reference exanple 7,
but starting from
wo Budisdsiet hyl sul fanyl) pyrim di n-4-yi] - 1- pheayEebhaaRne
(obtained in reference exanple 24), the title
conpound. was obt ai ned. -4d¢1 NVR (300 MHz, CDCI3) 8
(TMs): 2.50 (s, 3 H), 2.90 (s, 6 H), 6.20 - 8.00 25
J= 5@4@'19?4) 9, Gl’ﬂﬁmQQWH)REQE%WEmWBE)?Z@cetone* m, 2 H),

roxy-5- (2- met'hyl sul f anyl

831|(§1l;g1! d,-‘&/'—lﬁj %Héﬂbﬁ@ﬁrmﬁﬁoﬁ@tﬁ g}a/rrﬁér!‘{%ﬂl ik Follow ng a
simlar procedurﬁ#ékénék EeRmpLReS i n reference

exanpl e 10, _but "usi
:{Sfmmewihmirmmnﬂ)-ﬂmarbbhenyk-ﬂk[?I-(mﬂtlﬂﬂaylfawmymnmimﬂ:ﬂf y
I']-1- phenyl prop- 2- eqlﬂr oge 39 O("obt ained in reference
exanpl e 25) instead’

Follo3\1|ﬁ£ij ERifrafdddute {oAthbt desoRbbe iy Feference example 7, but using

| -(%Bp@pﬁ@éﬁl)%tﬁ-&w@ww ok eyt Sl i
.refer%%% / gg‘?f%%d %}f@“@#ﬁo?&ph\éﬂd?@%ﬂp@? i@ARihanone, the title

compeyrgl was ¢htaloedphenyl ) - 2- hydr oxy- 5- ( 2- net hyl sul f anyl pyr

' "oy O i L & R ALY Bl 2R e R BT 20 - 820

(co il 0H). but st arting from
di th I 4-1 | |)-2-[2- t hyl sul f
nyl() :o;/nr?l mydla:1n g?—‘? é’E %BEE%%% Eobt( ane)é |Sg :
B R P - o AR Ry, £ byyidihe -
(TMB): 2.43 (s, 3 H), carll@mméfhol s, 3 H, 6.53 (d, J

Fo[loﬁsing?a %’Eﬁa‘r R}q?egg@ tgksuatflez?ﬁrgbedziﬁ)refgr%(e dex?n'gl 1?_|Zbut using
3-(dlh*)ethylzﬁmﬁa (@-ﬂ%r@he@-ﬂ%ﬂhﬁ&lﬁmﬁdm Slm)rop-z-en-

1-0n clobAARED 1o alefss 1 SKaBte 20% A1 o (SIDRIEY MG 1-(4-

| ﬂuoréﬂ@r@ Iz*-q@, Ly ria QNRepL2asH-1 ek tHieTempoliad aeebtHItsd (yield:

OW ng table were obtai ned: LC-MB Reference
9 /DBt artl ng Compound name tR nfz exanpl e conpounds

LC-ME R od 1): tx = 7.00 min; m/z = 338.9 [M+H"

. REFERENCE EXAMPLE 22
2-Chloro-6-(4-flucrophenyl)-5-(2-methylsulfanylpyrimidin-4-yl)pyridine-3-
carbonitrile
A  mixiure of 6-(4-fluorophenyl)-2-(hydroxy)-5-(2-methylsulfanylpyrimidin-4-
yhpyridin-3-carbonitrile (48.84 g, 144.6 mmol, obtained in reference example 21),
PQOCI3 (166 mi., 1.8 mol) and DMF {2.2 mL) was heated to 100 °C for 2 h. It was
allowed to coof to room temperature and concentrated. It was cooled with an
acetone-CO. bath and EtOAc and ice were subsequently added. The organic
phase was decanted, washed with saturated NaHCO3, dried over NapS0, and
concentrated fo dryness. The crude obtained was purified by chromatography on
silica gel using hexane-FtOAc mixtures of increasing polarity, to afford 31.00 g of

the titte compound (yield: 60%).
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(mn) [MH"' 2-Chl oro-5-(2-nethyl sul fanyl pyri m di n-
Ref erence 28 4-yl) 6-phenyl pyridi ne-3-carbonitrile
exanple 26 1 10.18 338.9
4-[6-Chl oro-5-(1-chlorovinyl)-2-(4 Reference 391.9 29
fl uor ophenyl ) pyridi n-3-yq-2- exanple 27 1 11.62 393.9
WO M3 Wul f anyl pyri m di ne 395. 9 15 REFERENSE/ERAMPRBIE0
1- (4- Fl uor ophenyl ) - 2- pyfi m di n-4-yl ethanone To a
suspensi on of NaH (2.26 g 50% 47.7 nmmol) in DW (92

R R ATORREASEG. B0 SO 2T g, 700

| . . ) H)38.
(t,-d ﬁ]go%x, 2 fena gﬁ%lﬁ) iéis‘ﬂz(gPJ almenRe ﬂ()]r(@sgl&, g.H)38. 2

s'adde was stirred at room
t enper at ure oveRERERENGREXANMRIE 2dded and t he sol vent

was e 0 o IS LA a mxture
of Et O\gﬁééﬁtog(?‘fﬂéiﬁﬁﬂﬂ‘gﬁag}gg&p\/\%ﬁgﬁggﬂp@f’ 'gtg ed and the
Followiiie @usinilaapeoosdare &efiat alssedbed inhraéfe@hce ekample 19, but
conmbi ned. organj ¢ phases, wer e, dr,i ed er ,Na2S d .
startiagn HEMY raerorb ety RIEane J eihily é’ﬁﬁiﬂ&%??é?"??ét 3 fte
comPuretetamearhy on silica gel using hexane-EtCAc WO
2004/ 076450 PCT/ EP2004/ 001974 - 49 mi xt,ures of

LC-MS fmethot Ay to517:96 tin; sz £1268/9 252.8 M#HErd 3.30 g of the
desi red ' Em NVR (300 MHz,
C([e)?lllg%;e SC??NE;J?%E#H*%QFOM: I;l,.éth), (5 94 (enol: s,
| H), 2B[29Methgsalfany)pydimidi-4-yilzi-phenylethanope- 7. 16

Folop@ie, . St pRgcetfeo B et ssiosg nyreffronge ek o Bu
startihg Froth 4-midhylD-(ethdsB@nylfpyeimities (obtaided-inTeferdtie dxahjple
8.81 (enol;: s, | , 9.17 (ketone: s,. .|, Hzl EXAMPLE |
6, segtien &) anhethylhengp#enps fille Oéfﬂp‘am Vg §btgined.
. H 1 \ | .
"H NFREOBAE ColrEs Eiishiare (el ot Poatelon o3 ???‘35%

(ketome: &,00HY 5.98nol: sbt bi),6@b (enok df éFdnt Bzek &iih.€8 {ieteni d,
- et t 15 . iRt ‘ )

3= S5t fa0Y G Bt B 3L PatEnd 1688 Retgt w2

8.32 ié%hog:'dﬁ]mg )b.w&zemr,tghgpaggg«ﬂétanenm ) =ed i-;tzz/%mhes 2 2_1|’>_h_g,

. s . is
was heated to ré?ﬁ'iﬁﬁmz&gmeg% was gl | owed to
OBl SRSyt ot honfpren o

washed with 0.1 N HCl (3@®m-) and | N NaCH (300 ni).

rolob i 3, AR BT At S He gl 7 b

~ starting from 2-[2-(methylsulfanyl)pyrimidin-4-yl}-1-phenylethanone (obtained in

reference example 24), the title compound was obtained.
TH NMR (300 MHz, CDCl3) & (TMS): 2.50 (s, 3 H), 2.90 (s, 6 H), 6.20 - 8.00

(complex signal, 8 H). |
REFERENCE EXAMPLE 26

| 2-Hyd1_'oxy-5-(2-methy!sulfanylpyrimi'di'n-4-yl)-B-phenylpyridine-3-carbonitrile

Following a similar procedure to that described in reference example 10, but using
3-(dimethylamino)-2-[2-(methylsulfanyl)pyrimidin-4-yl}-1-phenylprop-2-en-1-one

| (obtained in reference example 25) instead of 3-dimethylamino-1-{4-flucrophenyl)-

2-(4-pyridyl)prop-2-en-1-one, the titlte compound was obtained.

- LC-MS (method 1): tz = 6.90 min; m/z = 320.9 [M+H]"

. REFERENCE EXAMPLE 27
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| Re ﬂé‘ha@”dy') 4,6. bis[3-(trifl Jogtglq%hyl)phen

desired product in solid creamform (yield: 47%
METHOD B 20 To a solution of 3-am no-2H pyrazole (60
ng, 71.8 nmmol) in EtOH (2 m-) and I drop of 37% HCl,
1- (4-fluorophenyl)-2-(4-pyridyl)vinyl 4-fluorobenzoate
(0.22 g, 65.0 mmol, obtained in reference exanple 4)
wowem/oadsled under argon. at nosphere. Thi s west/beatadioro
reflux for 3 days. The pjxture was diluted with CHCI 3
and MeOH. It was washed® wi th saturated NaHCO3. The
agueous phase was extracted 25 with CHCI3 (x2): The
1[G {gEiuosophanyl-Ahydrexydi2onethyleutsoyinyimicimd aiipyrding3
to dryness. The crudgjgﬁlg YR obt ai ned was purifi ed
by chromat ography on i ca gel using hexane- Et OAc
Following ua eimilzi procsdess ito dhatodlescribgd drs refetance, exampié f 10, dut

sy T st ke bkl b i

. 4-yl]grd?)82!e§~1 -Ovid (bb@@ﬁﬁ@\ refére&@e exampld 2058nd ecm@beefrmm abhe

2 H, 7.28 (m 2 H), 7.95
title sompow%wa%ofﬂa'ﬁei Hz, Jm= 4.6 Hz, 2 H). EXAI\/PLE 2

' MR OADY s SRS 20 6.1 2 08 et 3 10, 63 . -

5.1 HE;T1 EN2092/D01984 HE @ Ryl 7.42(mg2d1)s B9l @d, proetedim d Hp
[ ,L escrl bed in exanple 1 nmethod B, but using

8'631(-5 -2-(4-pyridyl)vinyl benzoate (obtained in
r ef er ence eX&”REFERENOEEXAMP@ES 28-29

1- (4-f1 uorophenyl) g ridyl)viny
Following 7o SioHen RseeedlT fi: . agcri r@fgrqngg eXARIE Nk BHUt

B i A e

foiiomgtabielmerembtamed 7.31 (conplex signal, 10 H), 7.98

Hy829—(t—3F—=5-8tHz 2 H)y—EXAWP rﬁ"ﬁfs

é azol o[ 3gcémpduypdmiade ne  Fo #o@@gﬂﬁ sd sim miz
‘ e’ﬁﬁ'f“B edure to that described i ¢Methpeb} il
using| 10 {H%% %+ﬁu

2-(4- pyeheyls)e- ﬂqeﬁaﬁsu(fwwrimm ohekefainedlienyl | et harjone
nstead of10.181 3389 |

(128*(3261:‘?@8? %’%ﬂé&% %“ebz?“'ﬁ‘% ,/F’Sapnf){ﬁanone the tiftle

conpou WOS-@%@OGMZ((W eldi 109% . 1H NVR (30Q MHz,
CcDCl 3 N NH + Be®jences[86 (bl oad 539159

P, | grebe "W’"‘%‘zléx si ghalemp@2H], 7. 90T | %9
8. 35 qmptbséﬁy!f@y!pmmmne 15 EXAMPLE 4 '

4

4, 6=Bt s(4=ftuorophenyt)=3=metnyt=5-(4-pyridyt)=1
H pyrazol o[ 3, 4-b] pyridine Following a simlar
procedure to t hRERERENCBE&XAMPEE30pl e 1 net hod B, but

ustng 1-{4-Fluorophenyl)-2-pyrimidin-4-ylethanone
To a suspension of NaH (2.26 g 50%, 47.7 mmol) in DMF (92 mL} under argon
atmosphere and cooled to 0 °C, 4-methylpyrimidine (3.00 g, 31.9 mmol) was
added slowly. Then, ethyl 4-fluorobenzoate (6.40 g, 38.2 mmol} was added and it
was stirred at room temperature overnight. Water was added and the solvent was
evaporated. The residue was taken up in a mixture of EtOAc and brine. The
phases were separated and the aqueous phase was reextracted with EtOAc. The

 combined organic phases were dried over Na;80; and concentrated to dryness.

- The crude product obtained by chromatography on silica gel using hexane-EtOAc
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3-am no- 5- net hyl - 2H pyrazol e i nstead of

3-am no- 2H pyrazole, the title conpound was obtai ned

in solid white form(yield: 19%. 20 1H NWR (300 Mz,

CDCI3 + CD30D) 5 (TM5): 2.03 (broad s, 3 H), 4.08 (s,

NH + CD30D), 6.81 (m 2 H, 6.96 (m 2 H), 7.01 (m 2

| WO tpa0764994 (m 2 H), 7.29 (m 2 H, 8.23 (ft1Eeolae01974

EXAMPLE 5 4, 6- bi phenyl - 3-net hyl -5- (4-pyridyl)-1

H pyrazol of 3, 4- b] pyri di %e 25 Following a simlar

procedure to that described in exanple 1 nethod B, but
mixiure$ abincidasing rpoldgityras BiuenR kb piford 263y ioh Yreedasired compound

lcg ﬁg}] no- 2Hpyrazol e and 1-phenyl-2-(4- pyridyl)vinyl
(vie é °3ate (obtained in reference exanple 5) instead of

H NMR( @eofnhw@rcqmﬁmmmgr a%pa(étodw é \z my 5.94 (enok: s, 1 H), 6.94

uor obenzoate, the titl was obt aj ned in

(enolsdl i & ShiHze 11k} OBy 6N8 (ml@ﬂal); T8y (the’nm 4308 WHFiz, 1 H), -

7005853 76 00, 5275t 6« 1. .
(ketohb:,d,?!. 281-HZ. 133) 6cadmanelxs,s1 ymaa 17 ({ketqme sgi HB(83 (dd,
Jo = 1.5 Hz, . g%% EXAI\/PLE 6 WO
2004/ 576450 P EPsodKBMPEE;

2 ﬁBlBihHﬁI@oMp&éﬁylﬂiﬁb(ﬂmeMH——p&rdzblmm -Hjplyyidirieaz ol of
b] pyri di ne EXAWP

'METHQDE'L\hyI 4, 6-bi s(4-fl uorophenyl ) -544-pyridyl)pyrazol o]

_ f
In ag\ldgnﬁit:(irﬂ Bgr@pméﬁg% -(2 pyndyi)eti;anone (23.56 g, 109.4

mmoktqbjai Ilrb[@ezemp@qanmlmé) amd(z}n’@@ Qxvethagoin{he0, mt.) were

introdlthd, P Splyflof 1A By Ehytatde oo, b 120 ehgllch 2-

methokyethavas (Tiatkg dnd 3% HOIf @2R2gn32.A meolurreradsied under

doet 0.18 1 | (ol g
argot,SiRRPPHAF. T0is Pl BT fos,2 b Bty B8 oyl icsabf g
concérfrf&P Thevilia fobm%diﬁlél‘\dlswwd aodEd1LAA00 bilg andde@ld (50

L) aimgshariei 6. LNASH GOBRALL AL NINFOH CIo0: s Pt

phasé Wé% el Bver N%\&’S@%ﬂ ﬁ@é&lceﬁﬂﬁlﬁe@ b ‘é\?yne@é G WrbrP®baigstdne

purified r omat ograﬁ on silica gel using
eswmapmdeet :Etsdkd:cmamﬁmrreiylalﬂ # %geasn ng polarity as

t, to afford 0.20 g of 2-ethyl -4, 6-
MET@@?@ fl uorophenyl)-5-(4-pyridyl) pyrazol o[ 3, 4- b] pyddi n

To a%o(uﬁbﬁbﬁ S-ﬁ%-mmffrlaﬁolmjﬁbfmg |71 % mn;rol) in EtOI—li (2 mL)and 1
arop 55 278 i dr eysniretGhg-pyoev it 4 B SRR S0 8
65.0 r?%l %&} uﬁeﬂ‘é'?éﬁ)e e)@angﬁe @Y wad addéd AndiEr argorthitmabphére. -

This w_asd*}@t%ﬂ efu,lzc ng)?. @awg@mejmgamﬁzwwuluteqt vt €HClyand
Meoﬁ Még \né%h?é avu% Jga%.urga{@d l@ai‘i@:oa ﬁﬁ@aéd@oug p'ﬁQase ad &xtreted

-with CHGI;», {(x2). The organic phase was dried over Na;S0, and concentrated to

dryness. The crude product obtained was punﬁed by chromatography on silica gel
using hexane-EtOAc mixtures of increasing polarity as eluent, fo afford 58 mg of

the desired product in a solid white form (vield: 23%).
11 NMR (300 MHz, CDCls + CD50D) 5 (TMS): 4.08 (5, NH + GD;0D), 6.80 - 7.01
(complex signal, 6 H), 7.21 (m, 2 H), 7.28 (m, 2 H), 7.95 (s, 1 H), 8.27 (dd, J, = 1.4

Hz, Jm = 4.6 Hz, 2 H).
EXAMPLE 2
4,6-Diphenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine
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1.6 Hz, J,,: 4.5 Hz, 2H). Exanple 7: 1H NWMR (300 MHz,

CDCI3) S (TMB): 1.61 (t, J = 7.4. Hz, 3 H), 4.67 (c,

20 J=7.2 Hz, 2 H), 6.81

(dd, Jo=1. 6Hz, Jme4. 4Hz, 2H), 6. 96(t, J=8. THz, 2H), 7.01

(t, J=87H, 2H, 7.13 (m 2 H, 7.29 (m 2 H),
wo 700867649, 1H), 8.32 (dd, Jo = 1.5 Hz, Jm pchmeidhoisds

H) EXAVPLE 8
4, 6- Bi s(4-fl uorophenyl )32- net hyl - 5- (4- pyri dyl ) pyrazol o

[3 4-b] pyridine 25 EXAMPLE 9 4,6-B
Follavérigta sinitar omoedyte) to]thaleddwhbeﬁﬂm epsamipliy I psthad Bl biit3using

1-php ek ffioyihm A Giidhed in, HSEEE RemBln Hdbstend o
1-(4-F06rbpRéh 2~(40|§§ﬁﬁi§mﬁﬁﬂ 4tfi8rdbehkEats 0 MRo Uitids eund was
obt al ne ¥| el d: 52% “H NVR (300

obtaegﬁ:lrs§olléwfn§wé§’m Wle_i'é 6.81 (d, 30 J.

'H N@a (3@0@&,3;@@4 én (TI\%SE#%)S%@Q be 5%59&179 6 ? Hz § 19,
7.12 HY.319cadplest sighaks 16,19, P98 (£, 1H)), sm @00 453 emsn H).

PCT/ EP2004/ 001974 5%®%% 9: yield: 5%'H NVR (300
MHz, CDCI3) 8 (TMB) 6.81 (dd, J(,

5-(1-]?5@!)3476%ﬁﬂtrﬁlﬂorﬁnﬁ%ﬁ)p‘mﬁyﬂﬂ# Bytdzold3, 4] pyridihe=
Followingog similey procedue, torthatdesarited imexampie;y mefhad 4-putiysing

2 PRSP ey IO Gl sieerse el
2) irgteadi dﬁ rie(4-ﬂﬁﬁm}mEEyl)l:2-(4-pyr|dy!)ethanone the title compound was
( uor ophenyl ) -1, 3-di et hyl - 5- (4- pyri dyl ) pyra
Obta'%ﬁ?@[‘%laﬂﬁ’ipyrl dine Following a simlar procedure to
"HN 009HeZ, I CBOI,) @Fﬁﬂ&ﬁﬁ'ﬁSﬁSGNﬂiﬂd HZ0),18.86 (i8dards, 2 B), 7.30

b|s4fluoro hen % (4-pyridyl)-1H pyrazol of
-76@(®nnqleﬁay$igr¢ﬁlnwac% %[%éd*)r%35ibr0@sé§rr§|f§ 4) instead of

4, 6- bi s(4-fl uor ophenygy Ry ri dyl) - 1H pyrazol of 3, 4
b] pyridi ne and i odonet hane [ nst ead of iodoethane, the

4,6-Bid(é-fvompphenid)- -Svenathyleb{dbyidy!)-Exapyazolefd, 4 plryridine

Foiloﬁl%ogsa %t?glgp/g q%fgurg%h?t%k%tﬁ?(%1% Wrﬁ&gé@ B ﬁv_&‘ﬂsmg
_anﬁw&&n{elthyl-il-i:pﬁaﬁnlé%ste%dl'd)f B—aﬁniga-zzé‘i-%%rgiolg,]ihéEﬁg’pgmﬁgund

was thaiaedumsqlﬁ thterfﬁ’fm Eﬁl%lﬁp@gy oh1: yield: 30% 1H NMR (300
H NW@OWQ*’C@?@ D{Oﬁ)ﬂ]&/ﬁw@; D43 gﬁﬁi@gdsﬂ)ﬁ ﬁoel)(s, m(tilé

CD:COD)H)6.81 {0 H).rh. 9@ (k) 2 Hy. BO1 (om zzw $m22 Hind. 29 (m> 2H)
8.23 ARy EL?
EXAMPLE 5

4,6-Diphenyl-3-methyl-5-{4-pyridyl)-1H-pyrazolo[3,4-b]pyridine |
Foliowing a similar procedure to that described in example 1 method B, but using
S—aniino—5—methyl-2H—pyrazOIe instead of 3-amino-2H-pyrazole and 1-phenyl-2.-(4~
pyridyl)vinyl benzoate (obtained in reference example 5) instead of 1-(4-

“fluorophenyl)-2-(4-pyridyl)viny! 4-fluorobenzoate, the fitte compound was obtained

in solid white form (yield: 16%).
"H NMR (300 MHz, CDCI3 ) & (TMS): 2.02 (s, 3 H), 2.02 (s, NH + H;0), 6.83 (dd,
Jo=16Hz, Ju=45Hz, 2H), 713 (m, 2 H), 7.23 - 7.33 (complex signal, 6 H),
825(83(dd Jo=1.5Hz, Jn=4.5Hz, 2H)

EXAMPLE 6
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20
2-[2-[1-(tertt-Butoxycarbonyl)pi peridin-4-yi]ethyl]-4,
6- bi s(4-fl uorophenyl)-5-(4-
pyri dyl ) pyrazol o[ 3, 4- b] pyri di ne EXAVMPLE13
1-[2-[1-(tert-Butoxycarbonyl)piperidin-4-yl]ethyl]4,6-
WO Bp4§78450 | uor ophenyl ) - 5- (4- PCT/EP2004/001974
pyridyl ) pyrazol o] 3, 4-b] pyri di ne 25 a) _
2-[1- (tent But oxycar bonyl") pi peridi n-4-yl ] et hanol To a

eri et hanol (9.63 g, 74.5 mol)
%" W‘? E‘i "5"“3’? G“VS%'&‘CHWICM)P&FW[%“ -Blnwiding e
(16 26 g, 74.5 m)l) W QuPEed 75l oW y. The mi xture was
stirred overnight at roomtenperature. The sol vent was

cdrFéféMH&r@a(“a roplenyly-Sr{dyridyd) pyrazotd[3gkblpyridine

T R T TR p—

arate

( 38@1@eﬂmlram!edbtameddnwmamle ) KOHAOM5LE, 03 @n®l) ARE crown

etned 18 £ 5Pl Sl rinbalibionins 3 emeras hesjed ter1n °C for 2. A
sollles DFDAhAR . YO SR TPARRRETTHTRAR LA Hih s

To a solution

at 160 ‘[qurtzeiaysbiﬁwswdiawe@ by c9ql weter did Eﬂ@&b herélaﬂ@éd &rid B

e e e L b 3 e
organkruirsbovas dred @0@4 RE,S 0, aﬁd cBh@éhtra'?ai t@gﬁﬁ%é OlWé

32..7 mmol ) was ad ropw se.

PFOGH?WX?QFFEB%%% Pupfieh byv@remgtagranhyr %mﬂ@at @etpesing tlmane-
EtOAQﬁhﬁ&ur‘é‘QSoﬁﬁl@I'@Qsﬁ@ ‘ﬂ)gz(dt?ﬁg %?Zeg ,}"ﬁr %{%ﬁp@%é‘g g %hezﬁyl-tl 6-

aqueous phase wa
bls(4cﬂL@ml'@n|gsl gé-mdylmwlqi&éfb]mmﬁm(yladndﬁiﬁah ard t28atng bf

]
it AT el S by Rrd AT it ™
Exanijgé Bo il bR (mo;mr-ﬁct ?pm;@otcrm)t 0.68M8Y Heschi e 951 (¢,
=T3RS B S Bl D 6 ke 19 A i 2 et J =87 Hz, 2 H)
7.00 (0 Ramp 4, @qq)atrels(@*?t% 98130 (mSe¢h! P78lL, 1 égtﬁgégg%q =

| odoet hane, the'ti npou
16”?.2mei4éildz,21izi% 1H NVR (300 MHz, CDCIS) 8 (TI\/S) 1. 00

Erarglo f R0 wReeEBbiy 2 it 7 € 3o 3tk S 3eb

J = TE)HZ.200), 6.8-Bd4 b= 319 HS, .ﬁ,&édd% H@ﬁHWgé td J=48 e 2HD),

| 7.01§; Y391z 2it, 5'332(51,(5%) 548 M2 1, 186 (4. 19), ) 5% (9 Jo =

15H§’C\L/%,£45]H§Ijzmlm:4 4Hz, 2H). Exanple 13: yield: 29% 1H
(300 MHz, ” CDCl 3) 8 (TMS): ): 1.00 -1.40 (conplex

si gnal , 1.46 (EXAVMPLESL. 82 (m 2 H), 198(m 2
4 'Bsﬁff'@%%%f%ﬂ&@a@ 8%&;”@@;3%)6:350[3 N joyriGine
EXAMPLE 9

4,6-Bis(4-fluorophenyi)-1 -methyl-5-(4-pyridyl)pyrazolo[3,4-b]pyﬁdine
Following a similar procedure to that described in example 6. and 7, but using
lodomethane instead of iodoethane, the title compounds were obtained.
Example 8: yield: 52%; 'H NMR (300 MHz, CDCls) 8 (TMS): 4.25 (s, 3 H), 6.81 (d,
J =53 Hz, 2H),6.95 (t, J = 8.6 Hz, 2 H), 6.98 {t, J =8.5Hz 2 H), 7.12 (m, 2 H),
7.28 (m, 2H), 7.77 (s, 1H), 8.29 (d, J = 5.2 Hz, 2 H).
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6.93 (t, J =8.7 Hz, 2 H, 7.01 (t, J =8.7 H, 2 H),
7.25 (m 2 H, 7.28 (m 2 H, 7.86 (s, | H,
8.32(dd, Jo=1. 5Hz, Jn¥4. 5Hz, 2H) . EXAMPLE 14
2-[1-(tart-Butoxycarbonyl)pi peridin-4-yl]-4,6-bis(4-fl
uor ophenyl ) - 3- net hyl -5- 25

wo eebepynsodyl ) pyrazol o[ 3, 4- b] pyri di ne EXANVPLECH®BP2004/001974
1-[1-(tert- Butoxycarbon¥l)p|per|d|n 4-yi]-4,6-bis(4-fl
uor ophenyl ) - 3- net hyl
(4-pyridyl)pyrazol o 3, 4-b] pyri di ne a)

Exatipiet @ryliel@BUA0xYCNIMBOEI0 M7 SIS GFYS): H0nand by 6.6h ks

30.. Epl | t d d
o= 10281, 2T BED QUTB I, Rl €328 2,
Ve I 4
- 12(“? tlze;?% gfztg(mbut oxg?g:(%oﬂg: i-écﬂ%g? Hﬁl’l npﬁ Hyng'{'ﬁgasolﬁi 2tfhﬂe
desi red conpound vas A y| el d: 97% WO

RBRAS RSB 14 oty bl s TRpAe

exanpl es 6 and 7, butEXAMRYEAN -

BB BRSPS X By el ik

FolloWifg Bistrhiferiprotediamientyat)deseribbday estympled - amar a:but o$ifg 4,5

 bisth RN RRRA Gt SUPUIR v SRRt birRaPRc(ablghes in

oefyh heyst i4 - - I
exarhﬂ@ ‘5‘4) aiﬁ@te?% /%fl'l_tli éli\l 3|SWWH%€§M)%JD% @kﬂd@l)ﬂ% @b}h{g 146
b]py(l@pe ganeb :odpn@thane mstead of iodoethane, the title compounds were

obtafd@y2H) 2. 06(s, 3H), 2. 45(m 2H), 2. 94(m 2H), 4. 35(m 3H), 6. 7
$J=6.0 Hz, 2 H), 6.87 (t, J =8.7 H, 2 H, 7.01
Exartiple 1D: Fishd:653%:, "HENMR (3001QHENCDZINS, (TMS3E2.080(s, 3.61),24.13

, 8.26 (d, J =.6. Hz . EX 15: vi - 520
(5, 30, R Qaob T, Heodn 545 Pl visps O05k I 2 gt 2 £, 668 L
7.11 ompléx@gnalzﬂﬂ f"ﬁ'ﬁ)él% 2‘)—! @2@%(1& 'Bo =2 (')")Hz ,¥% 4Rz, 2 H).
Exar(lnle 'D'D‘WBIGHBO%I:;& EBMR 239}3 B’"“UQ( DQ‘SS“ ﬂ%oﬂ-}l)s 6T98).12.0%

rogp &7, ¢ Tryoionds, S B4 1m0 b8 Gy 70 (2w,

7071(111(3 HIh¥ S0qm, 203)| 8.28 (@; RIHY( 4- f | uor ophenyl) - 5- (4-pYri dY
') pYrazol o[ 3, 4- b] pydé)g'#@ VPLE 17 |
-(3-Chl oropropyl)-4 ?’#Ef orophenyl ) -5-(4-pyri dYQ
22D RFEE BlokytarbdhyBbberidin B8 ethyl]-4,6-bis(4-fAluorophenyl)-5-(4-
pyridyl)pyrazolo]3,4-b]pyridine
EXAMPLE 13
121 -(tert-'Butoxycarbonyl)piperidin-4-yl]éthyl]'—4,6-bis(4-ﬂuorophenyl)-5-(4-
pyridyl)pyrazolo|3,4-b]pyridine '

a) 2-[1-(tert-Butoxycarbonyl)piperidin-4-yl]ethanol

To a solution of 2-{4-piperidyl)ethancl (9.63 g, 74.5 mmol) in DMF (100 mL) at 0
°C, di—fert—bﬁty_! dicarbonate (16.26 g, 74.5 mol) was added siowly. The mixiure
was stirred overnight at room temperature. The solvent was concentrated and the
residue was dissolved in a mixture of EtOAc and water. The phases were

separated. The organic phase was dried over Na,SO, and concentrated to

dryness, to afford 15.09 g of the desired product (yield: 88%).
b) 2-[1-(tert-Butoxycarbonyl)piperidin-4-yiJethyl methanesulfonate
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Following a simlar procedure to that described in

exanples 6 and 7, but using 1- bronp-3-chl oropropane

i nstead of iodoethane, the title conpounds were

obtai ned. Exanple 16: yield: 28% 1H NVR (300 Mz,

CDClI3) S(TM5): 2.54 (m 2 H, 3.52 (t, J =6.0 Hz, 2
WORRMAWAH1 (t, J = 6.0 Hz, 2 |-|), 6. 81 PCT/EP2004/001974

(dd, JO=1. 6Hz, IJn¥4. 4Hz, 25325 , 6.86 (t, J =8.8 Hz, 2

H),698(tJ 87Hz 2 H, 7.13 (m 2 H), 728(m

ro dalipnaf 2 edoribaro e s i B ped o

‘ obta?@@' Jﬁ)seézoﬁﬂgﬁ CHoI 7;5(21 80 %Ié)ztr?é}hyla?mﬁé 4.6 mIE? was added under

argondatimdspliere I-a)n,d @cﬂp,z:l ta 0°O ”Eh@n m aqunyjlcmqudej(zzﬁ gil.z
327, fing) Yy g ibhwof g mi§rt Yad oo Srlofbaf por
temﬁ&atzr% Vlgatez A‘,Na;‘sl added and the phasef were separated. Thle ?queous
i's uor g ol o
eyt oy LRI e b S

R &, toafdfa HPs Ay 8 the deswed compound (vield:
andg@éée&?%%&”’él uoropﬁenyl )-5-(4- g’yrl dyl) - [ (tpetra ()}/’dro

quarndijative).2- vyl oxy) propyl ] pyrazol o[ 3,4-b] pyridine . A

c) T.?%S(%?ﬁélﬁﬁj fl uorophenyl)-5-(4-pyridyl)-1H pyrazol o[ 3, 4
Follovhmg)aK lsindlag pgogéd[ax@ 38 Gha delembamgm exaropled mﬁiﬂ; ut exsbng2- E
(ertpbtaicabdnBReftiar e shelfRtesilie e GbGHedHsadop &

instebd®f fédb@ahaﬁe hhe tiffe ESmBHRTIRATSHE @kigiNeRt r ahydr opyr an
s added and stirred at C for

Exaadoii?: Sl blwmap Ve COORASUTMSTci1 B0 chdOeprapiox

s G048, 128 P RS, Y502 BERF 2088 g8 okt o 2
H), 406 (ifld i=ei4 dlzel HaBB3A(ddnd, T dicHRt Jarddt Ha, At)n 6§§ (tThe
o7 55585, APLFL P15, 98 QU S LOPR P

83156@%,&5#@9!210‘9,1&&'4512@[4?' uent, to afford 0.22 g of the
esired ound ;yleld 54 net odq 1):

Exarmple013i weldwﬁg%; 5 NMR[ (BP0 M@z f@@;) fn Gﬁ“@kdnﬁcﬁﬂwd’ AO

(comi:?e% %érge@fﬁ u%?’%ﬁien%)’)'l gz 6'1' pz)y}—rnl dyqas (ni" 2[5') g?r(g‘hfdlp)o
408, 21H)24.65 (104 ) 0 bl @y BB2{dE, 4o B ] Byiiz, dime‘*@d*&z d),
6934} A@gﬂpé%@@wﬁ U blen@4Dla By ST G e 20,

7.861(4, VAP 8.2 (HAVWEE: 1.6 1490Q), =nd HOR¢HNt rated. Saturat ed
I{IaHO(ﬁ d( \M% N NaOH were added 20 to the resi due and

it was extracted witFE¥AMREE ¥he or gani c phase was
2014tk R BB carbonyl)piperidin-4-yi]-4,6-bis(4-fluorophenyl)-3-methyl-5-
(4-pyridyl)pyrazoloj3.4-b]pyridine
EXAMPLE 15
1-[1-(tert-Butoxycarbonyl)piperidin-4-yi}-4, 6-b|5(4—ﬂuorophenyl)-3—methyl~5-
(4-pyridyl)pyrazolo[3,4-b]pyridine

a) 1-(tert-Butoxycarbonyl)piperidin-4-yl methanesulfonate

Following a similar procedure to that described in examples 12 and 13 section b,
but using (1-fert-butoxycarbonyl)piperidin-4-ol  instead of  2-[1-(fert-

-bu.toxycarbonmpiparidin—4-yi]ethénol, the desired compound was obtained (yield:

97%).
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Na2SO4 and concentrated to dryness, to afford 0.15 g

of the title conpound (yield: 83%. LC-MS (netodo 1):

tR=5.37 mn; mz =-443.1 [ MtH +. EXAMPLE 18 25

3 [4,6-Bis(4

f1 uor ophenyl ) - 5- (4-pyri dyl ) pyrazol o[ 3, 4-b] pirridin-2
wo yoy/pieagoan- 1- ot  EXAVPLE 19 PCT/EP2004/001974

- 3-[4, 6-Bi s(4- quoropherl,yI) 5- (4-pyridyl)pyrazol o[ 3, 4-b

] pyridin-1-yl] propan-1- 51" METHOD B 30 Fol | owi ng a

simlar procedure to that described in exanples 6 and
b) Title compostidsg 3- i odopr opanol i nstead of i odoet hane,

oty SRR PO o Gl oo

bis(4HRO)opheRyl)}-3methgiH-(Bpyrityl)-1H-pyrazolo[3,4- b]pyndme (obtalned in

exarmigh 1 Ay APl A Patebedehi 58 phrdiF1 Ayralors 4-

b]pyrﬁil)lr{’é'lémd Zikﬂ}erﬁb&@gcarbbﬁ&l ﬁibbncﬂhﬂﬂryT nﬂﬁlﬁénesdlfena& fottiined th

sectign g)g giead flcmlpegﬁgedhggtig&gng n s% 8%@ ngg- y|H23| d:
Exanﬁég%lblei}l“/'?séﬂ@ﬂ AR (68RI, @é:l)l\ﬁwé) 5754 &, 9QH), .97

(m, 22H)l?(ﬂﬁ (3-5 H)HZ ABHn, 2 H)BR.64 i) 24H)74885 (0=8 H)HE.78 Y., b= 8
e, 5 A oE B2 UhROLL: A=AGHsF 1y T (M) A0 o1y

2 H), 87261?(,01460@2 214)27 (m 2 H, 7.90 (s 1 H) 8.34 (dd,

Exangpl¢ 15( vieldt 5@@?&% Wwar%@%m hTMSW]MSa%) 209 (s,
3 1), ZUEREPA A1 (2 r) Y68 th! 2 Py EaSLAIPHS Ploun. AR 70

(dd, I 1:8( HEn,; BdtHHy cAH) Y2 Itpu FEB.7 dHzn 24)y 6 941, 6- b B (Hz.f2

), 78 (R 0 b bR W TR ey HRA M Dea. i

exanpl es 6 and 7, bUEXAMPLE 16

BbeGHIRERPTDRY b1 ThBr s B IR R

i odoet hane, the t| tle @%Hgds wer e obtained. Exanple -
20 yield: 30% I\/Iéﬂe Miz, CDCI3) S (TM5): 1.48
H), 2.00- 220%MHLE|)17287(m2 H, 4.21 (m

9
%zt‘s"’wzbmmé&@f %P@(ﬁ-ﬂ9°§°®‘ﬁ?&*’~‘%%vﬂ%\ﬁb"§‘?ﬂ%3i 5.7

, 7.03 (m ZI@]pyrrﬂ'nﬁO(m 2 , 71.73 (s, |
Follomn% p@n@% _prggegpaa_ ioég% deslqn%m( @@@1%6 %@?% gﬁpxéemg 1-
brombd*BlioroprdtfaneSnst@ad bf iodockRane, the title compounds were obtained.
Example 16: yield: 28%; "H NMR (300 MHz, CDCl3) 8 (TMS): 2.54 (m, 2 H}, 3.52
(t, J = 6.0 Hz, 2 H), 4.61 (1, J =6.0 Hz, 2 H), 6.81 (dd, Jo = 1.6 Hz, Jn = 4.4 Hz, 2
H), 6.86 (t, J = 8.8 Hz, 2 H), 6.98 {t, J = 8.7 Hz, 2 H), 7.13 (m, 2 H), 7.28 (m, 2 H),
7.83 (s, 1 H), 8.29 (dd, Jo = 1.5 Hz, Jy = 4.5 Hz, 2 H).

| Example 17: yield: 19%,; 'H NMR (300 MHz, CDClg) 5 (TMS): 2.51 (m, 2 H), 3.61

(t. J=6.3 Hz, 2 H), 4.78 (t, J = 6.4 Hz, 2 H), 6.82 (dd, Jo = 1.6 Hz, J = 4.4 Hz, 2
H), 6.92 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.26 (m, 2 H),
7.86 (s, 1 H), 8.32 (dd, Jo = 1.6 Hz, I = 4.4 Hz, 2 H).

"~ EXAMPLE 18

- ,3-[4,'6-Bis(4~ﬂuorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pirridin-Z-yl]prppan-1—

o}
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2.30 (conplex signal, 4 H, 2.96 (m 2 H), 4.30 (m 2

H, 460 (m | H, 6.82 (dd, Jo = 1.5

Hz, Jm=4. 5Hz, 2H), 6. 89(t, J=8. 7Hz, 2H), 7.00 (t, J = 8.7

Hz, 2 H, 7.14 (m 2 H, 7.31 (m 2 H, 7.82 (s, 1

H, 8.31 (dd, Jo = 1.5 Hz, Jm= 4.5 Hz, 2 H). EXAMPLE
WO 2064/638450 PCTIEP20041001974

2- Met hyl - 4, 6- Bi phenyl - 544- pyr i dyl)pyrazol o[ 3, 4-b] pyrid

ine EXAMPLE 23 35

1- Met hyl - 4, 6- Bi phenyl - 5- (4- pyri dyl) pyrazol o[ 3, 4- b] pyr|
METHODA To a suspen5| on of

A (010 o, SbEiHATheRE P OIERRaaR

Y“’"’Q‘E’“’ﬁy}]" J@dldlgﬁ-ﬁ]mplﬂmé mol) was 30 added under

gon at nosphere

A susgensiore qﬁweybw(ﬁ-fmgfn%ﬁeﬁr%?&%wé’%%g&%aﬁiéﬁé Ayribin
(0. 305%0({ 8 an V%H?:\'ir%ﬁt in &aﬁﬁﬂﬁ“&@ﬂ%@gﬁ 0.8MifnRl) AMScrown

extracte The™ or gani c phase was
etherdiB-@6 (0\0drg, ONM2EMbI)N dhloenecd Arnlatwas heated {ntad:°C faid b.

2-(5-HRTRRISROI PR PYER Ono BaviiyeS; Sl o Sl

100 ddffd?-gzarhﬁX@%sEélQ&%d%Xéddl afatef ahtl E1OASI Wsrenmidetidnd thes
uent, to afford 47 ng of

phase’s Nmrmdepara@cﬁ i e aguedis( phaspr was| Piipciesonsh FPAc. The

orgaq %ﬁ'ﬁ,di:vng c&%a ‘i}'%@,ﬁéﬁzg@ %ﬁﬂ cHBrdld to dryness. The crude
prodl.@:lt rdbta(héd) ks qanified byt chiomatagtaphey Oni silic geldgging hexane-

EtOAg ur@ géirpWSingopélaqty§s ?_yer% ﬁ}fgrd,sé égsa of ﬁaezée% i

- compouﬁdgﬂel -cgm;gj ex si gnal 4 H) 7.26 - 7.31 (con‘pl ex

[ T.77 (s, 1H), 824 (dd, J. = 1.5 He.
M&m(maiocan HztR 7 .8p mipx@faF 8253 [M*H] NVR (300 MHz, CDCl 3)
23 3 6.81 (dd, Jo = 1 6 Hz, Jm =

)T"ieég'ﬁgz’uﬂé , V17 rknl) >H), 0995 2%, 2 (coml ex

A solgtiord , 6f H)4 ﬁmlﬂé-fmsrophemd)1;5-|(-1}-py@:lm2-{3jaetrqi‘mdmpyr@-2-

oo leplpusdoRiaghalio 24 B g, papsdincesionay g

mixtufé Y3 2f ACOMKYHEIHLD (9L aedsohdatéd g ay 65 dCnier f3oh! u\masg
a simlar procedure to that describe ”g Ies
)'t

sousdip ol poe ogacel@raied Etraiog NASOR a0 B e ofdad

to thé Hﬁ@% é%ld%&%g%;mtﬁ B Ad, The drgsme Hﬁéégdf\@@s dried over

al R&d . 1H NI\/RIﬁPSOO 3)
Nazsowau coﬁc@lﬁratéd ©3rynesspioeaiosd Gkl 9 oBtne)tlﬂeyompoynq (vfeld:
H, 3.67 (m | H, 4.02 (m | H, 4.22 (m | H, 4.57
8“’)(m 1H, 465 (m 2 H, 6.83 (dd,J(,

Mslgafétizdol ﬂ;ésl??&hm, ﬁ#ﬁﬁ@ﬂm:[ﬁlﬂ‘ﬂ‘& EDH) 7. OO(E J=8. EDHZ
7.14 (m 2 m 2 7.92 (s, |
8.32 (dd Jo = 15 HEXAMRLE S8 He, 2
3-[4,6-Bis(4-ﬂuorophenyl)-5-(4-pyridyl)pyrazolo[3,4—b]pirridiq-z-yl]propan-'l -
ol
EXAMPLE 19

: -[4 6-Bis{4-fluorophenyl)-5- (4-pyr|dyl)pyrazolo[3 4-blpyridin-1 -yl]propan-1-ol
"METHODB

Foliowing a similar procedure fo that described in example_s 6 and 7, but using 3-
iodopropanol instead of iodoethane, the title compounds were obtained.

Example 18: yield: 33%; "H NMR (300 MHz, CDCl3) 8 (TMS): 1.58 (s, OH + Hx0},
2.17 {m, 2 H), 3.71 (m, 2 H), 4.63 (t, J=64 Hz, 2 H), 6.83 (dd, Jo = 1.8 Hz, Jn =
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[4, 6-Bi s(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b
pyridin-1-yl]ethanol Followi ng a simlar procedure
to that described in exanples 22 and 23, but using 25
4, 6-bi s(4-fl uorophenyl)-5-(4-pyridyl)-1H pyrazol o[ 3, 4-

wo 20d4@yéassli ne (obtained in exanple 1) inst aatyphoos/001974
4, 6- di phenyl - 5- (4-pyridyl)-1H pyrazol o] 3, 4-b] pyri di ne
and 2- bronoet hanol in8t ead of iodonet hane the t|t| e’
conpound was obtained. 1H NVR (300 MHz,

13)
4.4 HA, EME) 6.90 @ €187 Hz}) H),4.02 (1 4= 8FHz, 2 H;),77 16, (m,]2:H)4729

1.5 95 (t J = 8.7
(m, 2 H), 7@%1%(%3#&’: JoggFﬁf‘EFgm6%ﬂg)2 g 7(15 (m 2
4 2 Y/, '
Examﬁgew X%ﬁi (2;1;/& HHIMRT3 é)g\@m 3 é\ﬁ)oggS(gJOH +HLOB,
217(9@3/@9@&42@1@%& (m58 H), 4.78 (t J=6.0Hz 2H), 682 (dd, Jo= 1.5

e s AR SELPIEA ol PR Uy e

H), 7217611@51?14790(3 1H), 8.34 (dd, Jo = 1.5 Hz, Ju = 4.5 Hz, 2 H).

fl uorophenyl)-1-(4- m%ﬁg%ﬂnyl benzyl ) - 5- (4-pyridyl)

pyrazol o[ 3,4- 5 b]p
23? J(gﬁﬂlgg @waw&nﬁ)ﬁmmmL@W]J‘Aas‘-htsxm-ﬂnammenw)@wt i on

| ori'de in THE (9 m -)
was added sl oW?dYBPWEFM%ﬁfQBWi%I phenyl ) net hanol
(0.346g9, 2.2 mml) usdgiprio®n atnosphere. The
m xture was stirred at roomtenperature for 2 da s

181 H{vert-Butokycarbersypiperidiniydrcb-blsid-Suaserhany) -4
ted. Th d Na2SO4 and
concent rai ed PYRETORuEEBIEE A MBRIgs S, O 0 the s
Fouov@lﬁ@dneanéa@gmw bcbatire! t0: thab tpscridey. i exampiemPoandds, put

using A AP bmORRERgIny Y mathByRRPpatEOpned o SpEmpe

4 e it B e e

Examplrspld 0% CH NOIROE09, Wiz CHk P MS)addadss
220 G GBS T Ak D S0 DER ST s 1 b

= 4, 5rn£0b H) ?t%ﬁ{tn@& g7 I—&thHprﬁi @D (i 0 =DBF K0 24H)7)03 g H)
heat e

d |
7.20 (n@ rdbﬁ&&{prawoﬁz R o st bl S B BT 2 ©°
Examgle 1R I&‘f2 AR N o&tr\@% cﬂ@e)smwsha%(swewe) 2.0 -

e or gan hase was dri ed over é?%dsoﬁ
2.30 (and:pmm;ma raltif @. ﬁﬁi"dl’%ﬁﬂbﬂs’o‘o (M2 £, @0 o’blh'btﬁ
= 15 [ T e 2RSS oY P THh IR Pynagﬁoﬁ%l'ﬁ i
{m, 2 H), 7.31 (m, 2 H), 7.82 (s, 1 H), 8.31 (dd, Jo=1.5 Hz, Jy=4.5Hz, 2!—%
EXAMPLE 22
2-Methy!-4,6-diphenyl-5-(4-p_yridyl)pyrazolo[3,4l-b]pyridine
EXAMPLE 23
1-Methyi-4,6-diphenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridine
To a suspension of 4,6-diphenyl-5-(4-pyriayl)-1H-pyrazolo]3,4-b]pyridine (0.10 g,
0.3 ramol, obtained in example 2) in acetone (1 mL), KOH (21 mg, 0.4 mmol) was
added under argon atmosphere. Then, a solution of iodomethane (47 mg, 0.3

H . EXAMPLE 25
2-
]

- mmol) in acetone (0.1 mL) was added and stirred overnight at room temperature,

Water was added and exiracted with CHCIlz. The organic phase was dried over

NapS0, and concentrated to dryness. The emde .p'roduct o_btainéd was purified ‘by
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as eluent, to afford 0.10 g of
4, 6- bi s(4-fl uorophenyl) - 2-(4-net hyl sul fanyl benzyl ) - 5-
(4-pyridyl)pyrazol o[ 3, 4-b] pyridine (yield: 25% and
. 0.19 g of 4, 6-bis(4-

fl uor ophenyl)-1-(4-net hyl sul fanyl benzyl ) -5-(4-pyridyl)

WO pypusarseioo| 3, 4- b] pyri dine (yield: 25 47% . pEermiamoides
1H NMR (300 MHz, CDC13) 5? (TM5): 2.50 (s, 3 H, 5.60
(s, 2 H, 6.84 (dd,J,
=1. 5Hz, Jn¥4. S5Hz, 2H) 692t388H22H)700(t387Hz

: chrognatq:graplyy on S(llﬁ? ggi pgmg hexane- E@@mp@gﬁ@ p‘é;ncgepaﬂm polgnty :

oo b 65ck3 11, & Brki ipopl Gy

-blpy(itis) ; (ﬂeldg %3 |a)nd 5387 (g ZJfH) 1-n@etBE-4,6-diphenyl-5-(4-

B e e N

Exampm 1H4NN71R (3@0 MHi @Ddfa)% @MS)Hz 242(s H Hya 89 (%sjb =15

Hz, %6‘44 éma)Hqu’rﬂ @mwA/(mglea swgf E)é]i)«ﬁll_%ﬁ 24;3]7 I31 (Gomplgx
| t 4,6
Slgn W(W?Kﬁheﬁ?&?‘fﬁm P.9HRes i B pliget hyl ] '

| uor

Exarppleuzgu mmmaxmmwmommwa @MS): EZAELEHR .51 (dd J,, =1 6
Hz, i.‘[']ﬂftﬁ-% gd-ﬁ k}ﬁy éJ EBVJ/ %5 ! pﬂiﬁ? mpéle% Is{grﬁélh%l 7'.89 s,

1H), ByZ0 @4l J Py 1 29,9 &AﬂsﬂzOer)d' ne a)
(4- Pi peri dyl)rret anol To a'suspension of L1AI H4 (10.10

g, 0.266 nol) in THE EXAMPRE)4at 0 C, a solution of
thylg O, DI
e e R L U e T L W
at room t enpalaxy)ethyipyrazolp]8 . A-bjpyridinecool ed with an
rotcfiy B3 Ml 5 Sl Bhdln Gt b o B8
(2-bromisethosy cPwﬂi‘lyﬁrfb‘ibylfﬁn) in3RdVeH iBdodiRandllthe ilIe cafisRahd was
foIIQ q)%/stlrrlng at roomtenperaturefor 30 m n.

Obta*'i‘ﬁ‘é% ¢ldcPerate obtained was filtered and the

H waré ge Stm negpsmﬂ?@tﬁ&b t‘[%?ﬁ)ﬁlﬁ)%x]s? rgéﬁ% %ﬁﬁswﬁn 1

ired conpou i eld:

H), 3[&7 (w.et H), &J@Z){mcﬁll-l)pé?m(m, pehl); 4i5a- (i, \l| Hl);rétﬂ'.ﬁaﬁnm,lZ H), 6.83

©d S AP B £ QRF IR A Ha 2 EE U ey

H), 7(1d(rginteyl 7131 (e A HPT7.92 @ 1H)| $.32 @010}, 1.5 Hesd pad BHz, 2
2-(4- piperidyl)ethanol, the title conpound was

H). obt ai ned (yield: 77%. 20 c)

[ 1- (tert-Butoxycar bopgamppersdi n-4 yl ] met hyl
nmet hanesul fonate Followng a simlar procedure to that

2-[4§sBis(48uoraphenyhidl--pyridyinyrazelo[3,4bipwigimd -yilethanol -
Following a similar procedure to that described in examples 22 and 23, but using
4,6-bis(4-fluorophenyl)-5-(4-pyridyl}-1H-pyrazolof3,4-bjpyridine  (obtained  in
example 1) instead of 4,6-diphenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine and 2-
bromoethanol instead of iodomethane, the title compound was obtained.
TH NMR (300 MHz, CDCl5) § (TMS): 4.19 (m, 2 H), 432 (m, OH), 4.77 (t, J = 4.7

" Hz, 2 H), 6.82 (dd, Jo = 1.5 Hz, J;, = 4.5 Hz, 2 H), 6.95 (&, J = 8.7 Hz, 2 H), 7.02 (t,
" J=8.6Hz, 2 H), 7.15 (m, 2 H), 7.26 (m, 2 H), 7.89 (s, 1 H), 8.34 (dd, Jo = 1.6 Hz,

dn=4.5Hz 2 H).
EXAMPLE 26




10

18

20

.25

30

[1-(tert-butoxycarbonyl) piperidin-4-yl] et hanol
(obtained in section b of this exanple) instead of
2-[1-(tert-butoxycarbonyl)piperidin-4-yl]ethanol, the
title conpound was obtained (yield: 71 %. 25 d)
Titl e conpounds Following a simlar procedure to that
WOAWLBTHWed in exanpl es. 26 and 27, but usi BEI/EP2004/001974
[ 1- (t est-but oxycarbonyl )qi peridin-4-yl] et hyl
nmet hanesul fonate (obtained in section c¢) instead of

B RO LR SRSl U i Byl yrasosbyo -

1H NVR (300 MHz, cms),@r{dm@) 1.47 (s, 9 H), 1.63
(m2H),243(ml %m2H) 415(m2H)
4.33 (d, = 7.2 Hz,

¢ “‘gﬁ@ﬂ“a’vﬁﬁ%ﬁmﬁ455@§&%@‘%ﬁ A

7.33 (m 2 Hplpyridime (s, 1 H), 8.35 (dd, Jo =

(m
o el ipbpedig ™, 20 Y9915

A sglutipradf, thibni) chidridé(0(ZmLI3)9) mmbl)fiﬁ 'R}Iﬁ {9 ml:l) wag added slowly

to 4{%@thyjsu?fagﬁbg%y%m@r@l @thigq) 2% @mql) urider ?@mﬁfﬁnoﬁpbﬂm

The(rhsxﬂxfﬁ am%?ésﬁirﬁg af 1ddth 'f@rﬁﬁ&raﬁk@%ﬁﬂ aé‘!?_?) Erﬂ@( 8, mLI___) Vs added

andthg p agga;wg;qjgenggﬁéﬁyTbe orgRpic( phﬁsgnws dned over N52804 and

conf A A RO AN B8t AR stshr

b) Titla cpmpmiings] - 5- (4 pyridyl ) pyrazol o[-3, 4- b] pyri d! ne
Zg lakg%geg% iﬁgl 6@3&?& 3@5{@1&@@ g ?A pgr%?y(l"“ﬁ eyra'zolo[S 4-

b]pyﬁdih@ (Otﬂoog OFS8. byihbnﬂm rabbethéd i BX@l’ﬁFI@M )odirdd EJMFn(ﬂ Q&ﬂLPfNere

rreth nmet h Isulfany

intoBed SPSRAIONN aiesspheteo KOM {08 birbd dmaigh gisecidded followed
by é’tﬁoﬁlﬁﬁﬁdof M!H?br%et% k4. ;rr:r'@!h?lsul}é}éﬂ)béﬁké?‘lw{f :139(%% mm%

obtam)ed 13 sa@tmﬂMMDMF GB% tﬂl—)sﬁumms mla;:te@ 18 B0, demtight-iit, was

allov%% fg)ggogl an cgi}den% gg;j Tk;e i%l({!.‘t% was Wsolvgc]%nla mlﬁ’&ff q_l)waz’}er

and EtO8c(TFhe twd'lbha&saﬁel(eckh adated =THs BrQElia piase wWaddhigd oder

Nap_{%m%(c trgf}ap %Id%n%sg e cnl.u!:_ile lgroduc'i)’ obta%\r/lié% was punf?ed by
chromatography on silica gel using hexane-EtOA¢ mixtures of increasing polarity
as eluent, to afford 0.10 g of 4,6—bis(4-_ﬂubrophenyl)—2-(4-methylsulfany!benzyl),5-
(4-pyridyl)pyrazolo[3,4-blpyridine (yield: 25%) and 0.19 g of 4,6-bis(d-

fiuorophenyl)-1-(4-methylsulfanylbenzyl)-5-(4-pyridyl)pyrazolo[3,4- ]pyndme {yield:

47%).

_Example'26: "H NMR (300 MHz, CDClg) 6 (TMS): 2.50 (s, 3 H), 5.60 (s, 2 H), 6.84
{dd, Jo=1.5Hz, Jp=4.5Hz, 2 H), 6.92 (t, J = 8.8 Hz, 2 H), 7.00 (t, ) = 8.7 Hz, 2
H), 7.05 {m, 2 H), 7.24 — 7.37 (complex signal, 6 H), 7.76 (s, 1 H), 8.34 (dd, J, =

1.5Hz, Jn =4.5 Hz, 2 H).
Example 27: "H NMR (300 MHz, CDCl3) 5 (TMS): 2.49 (s, 3 H), 5.7 (s, 2 H), 6.85

(dd, Jo= 1.6 Hz, Jm = 4.4 Hz, 2 H), 6.97 (¢, J = 8.8 Hz, 2 H), 7.03 {t, J = 8.7 Hz, 2
H), 7.15 (m, 2 H), 7.24 — 7.33 (complex signal, 4 H), 7.42 (d, J =8.1 Hz, 2 H), 7.89

(s. 1 H),8.36 (dd, Jo = 1.5 Hz, Jp = 4.5 Hz, 2 H).
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(t, J=6.9 H, 2 H, 3.60 (m 4H, 4.77 (t, J = 6.8
Hz, 2 H, 6.86 (dd, JO= 1.5 Hz, Jm= 4.5 Hz, 2 H),

696(tJ:8.7Hz,2H),705(tJ:8.7Hz,2H),
7.18 (m 2 H), 25 7.28 (m H) 7.90 (s, 1 H), 8.36

(dd, Jo = 1.5 Hz, J. = 4.5 Hz, 2 H). EXAMPLE 32 Ethyl
WO 200}/d76@s0bi s(4-f | uorophenyl ) -5- (4 pyri dyl) pyesagebajodieds b
] pyridin-2- yl]acetate EXAI\/PLE 33 30 Ethyl
2-14, 6-bi s(4-fl uoropheny?)-5-(4-pyridyl)pyrazol o[ 3, 4-b
] pyridin-1- yl]acetate V\D 2004/ 076450
- PCT/ EP2004/ 001974 61EXAMPbKi28g a similar procedure to

-[L ?ém)ac e é’r‘f)@ng{jg%ﬁﬁw-& SirAEtni %, 8-his (A Lfﬁlo‘l‘ébﬁlﬂlyl)%-wl

e I'n
1- chl or onet hy| pyridiyhpyrazelofd dbjpyricinaene, the title

conpounds wer e obt ai y§pl e 32: yield: 6% 1H
NVR (300 Mz, Cms)r]@g%“f'ﬁg; 1.32 (t, J = 7.2 Hz, 3
-['B(@HrBlfto&?cémong}l)pljﬁnaldﬂ-zlﬁe%}@%?s(ﬁ&luo?oﬂeny@-ﬁ@
6 93(t, J=8. 7mpzmyﬂpm%?l°%bw| ing 7. 18(m2|—|) 732(m

_a)(4_31&,,d¥§m%4n§,,| , 8.35 (dd, J,, = 1.5 H, J. =

| e 33: yleld 21% 1HNI\/R(300M—IZ

- To aGDEpa)sich ¢FLAIH, (10.302 g( 6.266 mol)in MHF (350 M)L,)4t81C, a solution

ot bt A B 0 BN b s
slow(yt Thds waaﬁst?i'rédzat okl te eléiu(e%veimght, itﬁNﬁsﬁccﬁ(ﬂéd ﬁnth')an ice

bathmnd @(Nypim:_e gﬁ vgtgry|(1(4 mL) and THF (28 mL) was added slow?y
Aﬂe;]%va[rés % Fﬂu&gﬂe b 150 &ﬂg@g& etk w@q@f ) b

fe LE 3
addegi [faflogrets byl - a‘tﬂrmngr @ph"enml ;elm:e(raturg/ ford0) . affm dfrecipitaie

|
obtafH R Plerse SN TICHE Was £cb RS, B Sl 1iee g of the
desn@ﬁllomlmpoahdm@dbqwmwfﬁ@)l ona]Ee i nstead of e 20
or ome - 4- (e ulf anyi ) benzene, the
b) I B PE IIPE B AV NEEABRL v o 54 Wi ol ar 5%
FolloWiﬁ nﬁlf%\@grd\ﬁéaur&@%%de@l_lgﬁﬁz MSh: Exlarr%ﬁé ()3 seéhorl a7 bat trEng

t ]
(4-p|p§ndymmp§1qnol ((gbtaxngd 3|n|_§ectagn Hy of éhag 5ex(a(@5e)g mstead of 2—(4—
t o 03(t, J=8. 5Hz,
ptpelidlyl)%;f‘é E}% t?fézco%ﬁ%uﬁd% bfalﬁecgﬁﬁl@"k] /@2 vy
c) ['B{Bn-Fuidxydarbongl)bipdridingd }démiﬁy!maﬂ@nesulfonat@
Following a similar procedure to that described in exampfe 12 section b, but using
[1-(fert-butoxycarbonyl)piperidin-4-yllmethanol (obtained in section b of this

- example) instead of 2-[1-(ferf-butoxycarbonyl)piperidin-4-yllethanol, the ftitle

compound was obtained (yield: 71%).

d}) Title compounds

Following a similar procedure to that described in examples 26 and 27, but using
[1-(fert-butoxycarbonyl)piperidin-4-yllmethyl methanesulfonate (obtained in section
c) instead of 1-chloromethyl-4-(methylsutfanyl)benzene, the titie compounds were

~ obtained.

Example 28: yield: 22%; 'H NMR'(SOO MHz, CDCls) & (TMS): 1.47 (s, 9 H), 1.63
{m;, 2 H), 2.43 (m, 1 H), 2.72 (m, 2 H), 4.15 (m, 2 H), 4.33 (d, J = 7.2 Hz, 2 H), 6.86

(dd, Jo = 1.5 Hz, Jm = 4.5 Hz, 2 H), 6.93 (t, J = 8.7 Hz, 2 H), 7.04 (t, J = 8.7 Hz, 2




10

15

25 H). Exanple 35: yield: 3% 1H NWMR (300 MHz, CDCl 3)
6 (TM5): 1.25 (t, J =7.2 Hz, 3 H, 3.10 (t, J =7.2
Hz, 2 H, 4.17 (¢, J =7.1 Hz, 2 H), 4.94 (t, J 7.0
Hz, 2 H, 6.85 (dd,J,,
=1. 6Hz, Jne4. 6Hz, 2H), 6. 96(t, J=8. 6Hz, 2H), 7. 04(t, J=8. 6Hz,
WO Zwatsaso 7. 18 (m 2 H), 7.31 (m 2 H), 7.8%d13er2b04/0d1974
8.36 (dd, J,, = 1.5 ‘Hz,6g. = 4.5 Hz, 2 30 H. EXAMPLE
36 .
4, 6-Bi s(4-fl uorophenyl)-2-(4-piperidyl)-5-(4-pyridyl)p
H), y1azm, a[H, A3B](my2 HJj NE7 WD 1200 8(33/0d2 = 1.6 Hz, In=4.4 Hz, 2
PCT/ EP2004/ 001974 62 To a sol ution of
H). 2.1 1- (t ent - but oxycar bonyl ) pi peri di-n-4-yl | - 4, 6-bi s(4-f|

ExaHRIORRSI7 s CAVIRIEED Mhys BRtLBd] ol @m.du é@p@&

, O bt ai n I n exa
sngnai 5)H)md1@r(sa9 1), 2.35 ﬂnsbharz.?m(m 2dD) -eam(m @ m, 454 (d, J=

72 S BPGRL U 351 L F T 2 PR RE TS0 L. 0

{t, J= 8V AHE T. 18T, 2 HiA2S (ina2 H)j $.90/(v.etiH),8.881dR L rd1.6

shed w I N NaOH and brine. The organi c phase was
Hz'wr?f‘é‘ogb’@eé plNa2804 and concentrated to dryness, to
afford 319 ng of the gyAppLecipoound (yield: 62%. iH
NVR (300 MHz, CDCl 3) S(TI\/IS 1.71 (broad s, NH +
4 6@@04 ﬂlzorgmhenyl)-z-lzﬁmommln-eryl)eﬂ"nuliy (@psedrlmyrazqﬂpl?: 4-
3.35 (m 2 H ,454(@&?9"687(% J =1.5 H, Jm
= 10 4.5 Hz, 2 H), By Hz, 2 H), 7.06
(t, J = 8.6 Hz, H)E)EAIB‘LEm12H) 7.34 (m 2 H,

4 6{%’ O irebboin 2 b ihom et E - Sy oy abbiorfa-
4,6-Bis(4-fl uorophenylﬁ g«ﬂaﬂrmpl per| dyl)-5-(4-pyridyl)p

razolo[34b]pr|d| ne Fol | ow a simlar procedure
FO"Q"B"@ AIMi S PFasiEe f%thékﬁﬁﬁﬁf@eé@ B&WP‘@% |2ﬁg'?‘"ﬂ—é) -bé-'i‘ HENg

4-(2- %ﬁ%o(r)c))(eﬂg)g)rmogﬁh?lsne hlydza)chlonde lnsteaqbI s? TS%IP[)OEJ?%R !TAS-

o (methﬂsvglianybbmrwhye rgndazwqa{\mlmts tqf g Hd itee tile omipesdds nvere

20

25

30

obta‘@)é npl e 21) instead of

Fl (tert-but oxycarbonyl) pi perl di n-

ExarAphe! 30: §icfit: 1094; 4EmeRr(eoo ML, )CDCK IS lelsmﬂ 55yn 2 61)03.86
the tit

(¢, J 560 P2 RS 7840, kD), 488 o) E 64 ras T16.86 (ool § .

I = QM HzFBHg)tb 683 %13{ &, 92?!5';% 1-227%% Jt I= Q? Hz2mp @1 1g d(?n \%H)_

7.31 1m52ﬂ=|t),, 7.38 (s; 154}@ 350d#H) Jo 6194, bl —J4 5 !—E 2 He, 2

Exrfy8 ¢ Yo 248 S BB e oo iy 2 A Mm

_(t JQG@HZEQWYP.LEQ .& 4}@ $I7$((frJ 6.8 Hz, 2 H), 6.86 (dd, Jo = 1.5 Hz,

fg{s(“,°g,° 05 el o1 LE PSS 'H)ylf Ry 255 /2R, Y %
7.28 (m, 2 H), 7.90 (s, 1 H), 8.36 (dd, Jo = 1.5 Hz, J = 4.5 Hz, 2 H).
| EXAMPLE 32

Ethyl 2{4,6-bis(4-fluorophenyl)-5-{4-pyridyl)pyrazolo[3,4-b}pyridin-2-

yllacetate
EXAMPLE 33 |

Ethyl 2-[4,6-bis(4-ﬂuoropheny])—5-(4-pyridyl)pyraz‘olo[3,4-b]pﬁridin-‘l-?

yllacetate ‘
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15

20

25

25 b]pyridine Following a simlar procedure to that
described in exanple 36, but using 2-[1-(tert-
but oxycar bonyl ) pi peri di n-4-yl net hyl ] -4, 6-bi s(4-fl uorop
henyl ) -5-(4- pyridyl)pyrazol o] 3, 4-b] pyri di ne (obtai ned
in exanple 28) instead of 2-[1-(tert-
wo Bdienysoar bonyl ) pi peridi n-4-yl]-4,6-bi s(4-pérpsRpnaigi )
-5-(4-pyridyl)pyrazolo[3,4 30 b]pyridine, the title
conpound was obtained (¢ield: 13%9. 1H NWR (300 MHz,
CDC13) S (TM5): 1.30 - 1.80 (conplex signal, 4 H),
Folldwifig & $imiladprosedidsl td- thdl @kbscribeddn @ambles!)26 Qn(ﬁﬂ?(tmt using

ethvf%aomwt%wn{i?ﬂ@mommﬁé@gn hwc(m%tﬁﬁg%fwﬁhﬁwneme tsﬂ«s
ogﬁ%@er\g@@@% 076450 PCT/.EP2004/ 001974 63 H),

2 H, 7.33 (m 2H, 7.78 (s, | H, 8 35 (dd, Jo—

ExampBa&'lzyleldnﬁ%A HSNMﬁ (300 Wiz, CDBNPE ETIES): 1.32 (t, J = 7.2 Hz, 3

). 439160 L2012 8 oy 2 fn UG A R o <74 14,29,

6. 93pétQ¢©CBJT ¢ 0 MY F0TRsSE REHA, 12 H) T8 32, H)PUI32u@n, I H),

£ 93318 %k@&é%%r’y BilpeHpdlai 45012 il ] - 4, 6- bi s(4-1 uor op
ExafifiRA3 viId: 2190 QN @oo3gh oESe f Bews) 1 92 (f 9t iped

exa I nst ea
H), 48t (o Ycab.Bdiry 2)H), ﬁdﬁl (d; 2HY-6/84 (dd, J, = 1.6 Hz, Jy = 4.5 Hz, 2 H),

6.953]% Bl/-s- 67 Ha 2R P Oéé&%%%?%f‘ %Z{fé&é@a:z H).

7.981@% H), 504, 0539@5\4!412 Jmcmsaazarerws) 1.80 - 2.10
(conpl ex signal, 4 H) , 3.0 (m 3 H,
3.50 (m 2 H ,463(%XAMPE@rg6 2H) 7.04 (t, J =

Etﬁ’yl mezal@(a; ﬂﬂg?@phenﬁi@l ggﬁ?gbﬁpa%;a[m,bmﬁam L. 22

6 6 2 H. 15 EXAVPLBE!lgopionate

4, 6- Bi s(6-chl oropyri ) (4-pyridyl)-1I
H- pyrazol o[ 3, 4- b] pyr:j‘é ﬁp}ibﬁ% owng a simlar

Etbﬁ@i[ﬂ’,@-bs(ﬂ-flheltorﬁhenyl)+59(@€pyrid}émrqﬂm[3,4¥b1ﬂymﬂ|ﬁ\-‘i but

using 1-(6-chloropyridin- 3 2 (4-pyridyl) et hanone
(obtained in referendt pé?%'ﬁ‘B i nst ead of
Fonoﬂw{géla felrhiiftr QiRGGINIe toZméaﬂdéwnbeaha ékérﬁ 8596 4rite2t,i But @smg

mpound was 20 obtai ned (yield: 1H N

'ethylmgrorrmgynage inséesd olp1 —gblor(cmpthyj -4- &nq{%ﬂsqﬂ&anyijber}zenegthe

tltledd?npo%né%weké%ta(ﬁz jo_—8245l_|zl—|’z |JH)_ g gngd 1J = 8.4

Exantfle 34: yigldt 68; 'HNMRA380 Nz, BBCI:)E (M) 1126HK, J 8. 0P Hes 3

H), 3205k 4 S63. % w) 43 icny Sz Bl y vy £78 (0% €8 HL9TH, 635

(dd, Jo = 1.6 Hz, Jn = 4.4 Hz, 2 H), 6.93 (t, J = 8.8 Hz, 2 H), 7.03 (t, J = 8.5 Hz, 2

H), 7.16 (m, 2 H), 7.32 (m, 2 H), 7.92 (s, 1 H), 8.34 (dd, Jo = 1.5 Hz, I = 4.5 Hz, 2

H). _
Example 35: yield: 3%; 'H NMR (300 MHz, CDCls) & (TMS): 1.25 (¢, J = 7.2 Hz, 3

- H), 3.10 (t, d = 7.2 Hz, 2 H), 4.17 (¢, J = 7.1 Hz, 2 H), 4.94 (t, J = 7.0 Hz, 2 H), 6.85

30

(dd, Jo = 1.6 Hz, Iy = 4.6 Hz, 2 H), 6.96 (t, J = 8.6 Hz, 2 H), 7.04 (¢, J = 8.6 Hz, 2

H), 7.18 (m, 2 H), 7.31 (m, 2 H), 7.89 (s, 1 H), 8.36 (dd, Jo = 1.5 Hz, Jp = 4.5 Hz, 2
H). . .
| EXAMPLE 36

4 B-Bls(4-fluorophenyl)-2-(4-p|peridyl)-5{4~pyrldyl)pyrazolo[3 4-b]pyr|dme




25 EXAMPLE 41 4, 6-Bi s(4-fl uorophen
1) - 3- et hyl - 2- (4 pi peridyl)-5-(4-pyridyl)pyrazol o[ 3, 4-
b] pyridine Following a simlar procedure to that
described in exanple 36,. but using 2-[1-(tert-
buto)ycarbonyl)piperidin-4-yL]-4,6-bis(4-fIuorophenyl)
wo 2084/meispy| - 5- (4 30 pyridyl)pyrazol of 3, 4- b]wywErtoea®01974
(obtained in exanple 14) instead of 2-[1-(tert--
but oxycar bonyl ) pi peri di 624-yl ] -4, 6-bi s(4-fl uorophenyl)
-5-(4-py(dyl)pyrazol o[ 3,4- b]lpyridine, the title
To & GaReiuN bf VIRE -(ei-aitogdabong) enmwl]m-ﬁﬂwﬂﬁﬂrﬁéﬁéhyl) 5-

(+-PYTOARYH IR & DIAEEIRS {987, 0.1 Tame), CORingS f-ekampey 20

- CruPta A9 LY iy arrt pifbngee dpa ol <, Wgofbafeyt i

- (1.8 i) waadiied: It wabStitred mprosmn mpenaturetforR,5 1. U golyert was

. d = 6. 0- . . .
evariprgted; Tfe rqis e Drgn S it i SER G B yeqH and
brin®YThelyighRitrphass akas dfied I@}:@ywa@m@mmmm tsidmyress, to
procedure to_that des exanpl e 36, but using
affoll 180 0f o WG aIpETL AR s | d hd- yI]

H h@’)‘/‘?l(dycf%]; E’qf’ZngL)’pyr (lse‘r%é (I\ﬁ?)t ain |231 (rgxg H f e

10

15

20

25

30

(m, 25F), i8St (en e ldf 3235[cm(2 Bi),t4.54 (m, 1 H), 6.87 (dd Jo = 1.5 Hz, Jp =

T T e R

Jm 299 Hz, HHNVR (300 MHz,
m %E'&””gg?“?ﬁw’s?%?“@%:é*ﬁﬁﬁ'éds N B0 2. 01 (5.3

H, 2.07 (m.2 H , PLRST2 1), 2.90 (m 2 H),
4,6 Bﬁ?(@“ﬁpﬁ%@' -h;@-gfﬂ%l(d%d)@-@-%@l%ﬁﬁazo‘@[ﬁﬁl-b@ndlne
Foliawing a@@nilgrmroceddys torhaitlesmibeal imexampler3q.duit uging H[11(fegt-

buto%yc@ré?lgyg)g eralgﬁoﬂﬁ%ﬁ)ﬁ 3 E?@F)@lpﬁﬁéggﬁ {(4-pyridy!)pyrazolo[3,4-

b]pyﬂ@mg ({labt}aﬁl‘ehyh ]aEmbl@mMrmstaéd pf 24 t-Gledilitekycabpyylniperain-
0

4‘Y'I@%Pﬁ(%ﬁ§@ogamyﬁﬂ ey )éfrﬁd W58 A Bphidhe e Ciided e
coméﬁ&f&wgyb%mar(?@ﬁytg%) peridin-4-yl]ethyl]-4,6-bis(4-f

uor ophenyl

rid pyrazol o[ 3, 4-b ridine
H NMB (300WZi GD@M&ﬁTMgEZ)gH W S N, 232
(m, ﬁ?#) éé?ath"b%gmo pj(:‘yo(?'ﬁ'l uo op%gg I_g ??1 9/?|°‘é’yl )1p5yﬁ§20“|'o

4.5 HZ . 2H), Bl @y (i) H= 1867, He HeH), I'It(l)’e(tp.brrmﬁlhld D&, Dbt dnnBd), 7.27
m AP se% R34 APy T iz . 0 (T 100
EXAMPLE 38
_4,6-Bis(4-f_luorophenyl)-Z-(f-L-piperidylmethyl)-s-(4-pyridyl)pyrazolo[3,4-
blpyridine
Following a similar procedure to that described in example 36, but using 2-[1-(feri-

butoxycarbonyl)piperidin-4-ylmethyi]-4,6-bis(4-flucrophenyi)-5-(4-

- pyridyl)pyrazolo[3,4-b]pyridine (obtained in example 28) instead of 2-[1-(fert-

butoxycarbonyl)piperidin-4-yl]-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolof3,4~
blpyridine, the title compound was obtained (yield: 13%).
'H NMR (300 MHz, CDCls) & (TMS): 1.30 - 1.80 (complex signal, 4 H), 1.63 (broad

s, NH + Hz0), 2.38 (m, 1 H), 2.64 (m, 2 H), 3.14 (m, 2 H), 4.32 (d, J = 7.2 H), 6.86

(dd, Jo=1.6Hz, Jy=4.4Hz 2 H),6.93 (, J=88Hz, 2H), 7.04 {t, J= 8.6 Hz, 2
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NH + H20), 1.74 (m 2 H, 2.03 (m 2 H, 2.60 (m 2
H, 3.10 (m 2 H, 4.85 (t, J =
7.2Hz, 2H), 6. 82(dd, Jo=1. 5Hz, Jn¥4. 5Hz, 2H), 6. 89(t, J=8. 7THz
,2H),7.00 (t, J =8.7Hz, 2 H, 7.13 (m 2 H, 7.30
(m 2 H, 7.76 (s, | H, 831 (dd, Jo = 1.5 Hz, IJm=
WO 20040074456 2 H) . 30 EXAMPLE 44 PCT/EP2004/001974
2-[4,6-Bis(4-fl uoropheny%g)-S-(4- pyridyl)pyrazol o[ 3, 4-b
] pyridin-2-yl]acetic aci To a solution of ethyl

W) Rt 257 (b bt s, 33058 3B 0 T S0fs dm ek i, 2

H). exarrpl e 32) in EtOH (4.2 nl), a WO 2004/ 076450

PCTlEP2004/ 001974 65 solution of KOH (0.09 g, 2.5 .
mmol) in water (0.5 nMBXAMBLEMed. This was heated to

cbn?e t fﬂ{orépllﬂeﬂ#ef ?P&ﬁl rﬂd&amgthwsg gfb%@aﬂWyg&rﬁ ‘ot

of Et OAc and water. Theb]phadme wer e separated. The

FolPy A R AEB o5 A it s %g&@%%g&a%{é}@g&m

. but o ritlired A 6s ¥ f  titl
- buteycatoRYRIHE Wrﬁe Y- ﬁs(@%o@érﬁf@nﬁi)%ﬂg 0 CD3I e

Apyﬂgw%@o?o[%o@pxw&dola’wmfy Hm(e%gmls 29% ingfead mfoad1 s{%eﬂ-

but&yﬁ%rboﬁxl?&pénd? -@@J(&@—B}% @ﬂu%‘b?@éﬂgg d@gﬂyn%)ﬂ:ﬁgz%é[

b]p)ﬂ'fdlﬂ)e, tlm)tlt@wnmogndswas obtained (yield: 12%

il o e frp s PAMSEY 0 22108 nplek e PER) 247

H), Bm&sg@uﬂ)estam (atHpes3(dbed 6.6, EH?W(%{*»— 8RUHZ US HYO7. 12

7.8 (Gorailex soneh 6 BpR @AY 242K 1.33m. &yt By ¥eiBofl 6138 65egp)
»-ﬁgrg‘i't)n | -yl ]acetate (obtained in exanple 33) instead

‘of e
2-[ 4, 6 b| s(4-fl uor ophB¥AMRIZE 48- py(dyl ) pyrazol o[ 3,4 15

LB A G BB A Pvreios
Foll@wiad M3imil3r Bidcéduredd tist dbbbﬂbeﬁDa@)ampfe 3 2nethed AZ bhﬁ usung
1 (Gg:hﬁ)?’géyndy i‘)wy?seéb@yr{d@l)etﬁlanonea (@btpwed zlntge’fergnqel e((ﬁﬁnp@ 9)
mstézﬂd of- 3Q4(ﬂﬁbrcﬁ3ﬂéhyl%@ A?%yﬁéyl%e}&éﬁon@ #é @6, cdfpourdd Swas
Obtaquz(y@l@ﬂ?t/ai4| uor ophenyl ) - 5- (4- pyr i dyI ) pyrazol o[ 3, 4- b]
NI TUR SRIN QU o380 R S8 5 S4B .21
(d Je:tayﬂHa -1H),7.30(d,d =84 Hz, 1 I—I) 7.38 (dd, J, = 2.5 Hz, J;, = 8.3 Hz, 1

) LA e S Ao SRIEML ) Py Rt ) K A28 A B THS,
846!J1§usq@brﬁéleﬁb@ﬁbi 2-H)H b3bielodd sl wenophenyl ) -5-(4
EXAMPLE 41
4,6-Bis(4-fluorophenl)-3-methyl-2-(4-piperidyl)-5-(4-pyridyl)pyrazolo[3,4-
o _b]pyridine

Following a similar procedure fo that described in example 36, but using 2-[1-{tert-
butoxycarbonyl)piperidin-4-ylj-4,6-bis(4-fluorophenyl)-3-methyl-5-(4-
pyridyl}pyrazolof3,4-b]pyridine (obtained in example 14) instead of 2-[1-{tert-
butoxycarbonyl)piperidin-4-yl]-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-
'b]p)}rid'ine, the title compound was obtained (yield: 73%).
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pyridyl) pyrazol o[ 3, 4-b] pyri di h-2-yl ] acet at e,

the title
conpound was obtained (yield: 69%. 'H NVR (300 MHz,
CDCI3 + CD30D) S (TM5): 3.08 (t, J = 6.3 Hz, 2 H,
4,50 (broad s, | H+ CD30D), 4.72 (t, J—63Hz, 2

H, 6.88 (dd, Jo = 1.6 Hz, J. = 4.6 30 Hz, 2 H), 6.90
wo ¢dogrordase 8.7 Hz, 2 H), 6.99 (t, J = 8.7 HZPCﬁE}H)mmB’wiﬁ

(m 2 H, 7.23(m "2 H,803(s, | H, 821
(dd, J0=1.5Hz, J, = 4.5 HA* 2 H). EXAMPLE 47 WO

2004/ 076450 PCT/ EP2004/ 001974 66 3-[4,6-Bis(4-fl
UMR)@Q@MH; (BDQ!A}WNE‘@M oy bmzdlsp NBL 4 HaDRYs,i3H)) 2135/¢n]| r;z-

|1 I ar 0 re t
H), SRR E D) B a8 R g e R S36 6.9 2 84
H), BB%Lh 6% Fe @Hpmm corh réxrsﬁgiw)mma@l D H *81231’
”stf % yl ] pr opi onat e (ogt ai ned i n ‘exanpl e ;
(d¥ %g‘% H)-ethyl 2-[4, 6- bIS(4 fl uor ophenyl } 5- (4-
pyridyl)pyrazol o[ 3, 4- pl_?_ﬁzz yl acetate, the title
conpound was obtai ned (yi el 88% . 1H NWR (300 MHz,

4B s{4-fluormgenyt)-3- l‘mﬁ)yl “3{4gaipetidyl)y-5<{4-pyRiaypyazblal3,4-

4.50 (broad s, | %@ 4.86 (t, J = 7.3 Hz, 2

H, 6.87 (dd, J,, Me = 4.5 10 Hz, 2H), 6. 91
Followingl sinflaproizedude td) thaYd@meéd iMexaniplé 36Zbutdis 1 [7'1 glart

butdhergofipivpiftio-4 s Coisl: fﬂoorgs%@&w&@@é%w-s—@-

pyn@y;/lirp:ﬂrré&oﬁi?ﬁ‘lj]ﬁﬂnﬁ%o p{h%'f’é&héd %Aexﬂgﬂ !@g?) F?ﬁ(ét@a’tp 'o? [2?’[14(t@r1‘

: but%pqppmﬁ)pmendm-ti-yé—zl 8- &s(4-ﬂuorophenyl)—5 (4-pyndyl)pyrazolo[3 4-

| | o[ 3, 4-b
blpyRdk, AU bl ARSIyl Bty ) Py meo] 0T 5. 4B
H NMRE(&@(BI‘MI-E SHCL)s (DVB)( 1551(broadl,sl\NH + HzO) 201 (s, 3 H), 2.07

. $4fy AR I e A o Bl Php i Paior) Mot es =

1 6 Hﬁdﬁ,[ A YRR, zmv@gﬂ?fog g I‘?El—riﬂ%ﬂ}ﬂaegyﬁ% s1g.7 Hedaf |7.§)§

and nor 'l ne 01 was added.

m n
(m, 48, %3@ (hed t3 204, do= tkgﬂér»ht-uﬁé o2 ). days. Et OAc
was added and the m Xt p iltered. The filtrate
- was washed. with saturated . The organi c phase
4xﬁaBiaﬂ4-iﬂadrqplmnywmm-plpeddymmt&-(mmdldyb)pg}ramm[s 4-
The crude product obta @n nas purl ed by
- chr omat ogr aphy on sili 5' 1 €usi ng Et OAc- MeOH m xt ures

Follcm\fmg acielsi mocaiirekd that a%ﬁclﬂ:ledeiﬁtexah%ReaBé o 1) ulsﬁugm[zlﬁ-

(ert b ROy b Gt a4 0d febsohor gt o
pync@l)%ﬂaﬁcﬁo[ﬁ-b]’ﬁ}mdxﬁe B@DEaﬂhed] i egtaﬁ'lﬁ}[% 122 lt%t’eag %Z(ﬁ*(te}f

‘ butoxycarbonyl)piperidin-4- -yi]-4,6-bis{4-fluorophenyi)-5- (4-pyndyl)pyrazolo[3 4-

b]pyridine, the title compaund was obtained (yield: 88%).
"H NMR (300 MHz, CDCl3) 8 (TMS): 1.00 — 1.60 (complex signal, 3 H), 1.66 (s,
NH + H,0), 1.74 (m, 2 H), 2.03 (m, 2 H), 2.60 (m, 2 H}, 3.10 (m, 2 H), 4.85 (¢, J =
7.2 Hz, 2 H), 6.82 (dd, J, = 1.6 Hz, J,,= 4.5 Hz, 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 7.00
{t, J= 8.7 Hz, 2 H), 7.13 {m, 2 H), 7.30 (m, 2 H), 7.76 (s, 1 H), 8.31 (dd, Jo = 1.5
Hz, Jm=45Hz, 2H).

| EXAMPLE 44

2-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yl]acetic acid

To a solution of ethyl 2-{4,6-bis{4-flucrophenyl)-5-(4-pyridyl)pyrazolo[3,4-blpyridin-
2-yljacetate (0.09 g, 0.2 mmol, obtained in example 32) in EtOH (4.2 mL), a
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7.14 (m 2 H, 7.28 (m 2 H, 7.99 (s, | H, 8.32. (d,
J = 6.0 Hz, 2 H). EXAWPLE 49
2-[4,6-Bis(4-fl uorophenyij-5-(4-pyridyl)pyrazolo[3,4-b

]pyridi n-1 -yl]acetamde 30 Following a simlar
procedure to that described in exanple 48, but using
WO 2604476050 PCT/EP2004/601974

bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3, 4-b] pyri di
n-1-yl]acetic acid (obt@ ned in exanple 45) instead
of

S e e B e Y pripli aotrog Speted
to s 07 ch . 3 g cowed BorP AioonpRaech e FRSIEWEP

dlssgi8§/§’ e 'ahﬁiﬁlctqurbht%‘O%tdA@ and QEREY mﬂie\'\efas@bt whieserarhietd The

aquentBophase ouab gcidﬁed-pand eex_’g'gc@gr\wgu Et(gAc 1Tlpﬁ cogu%g@d(%rg%glc

phasesgw% @fed%; Eg Nag%&]aﬁc% cc(r?cenggﬁ)@ t%ngigs’f‘) to fo&@ E(?t mg\bf

title compound, (BieRIBEA%)=5. 4Hz, 2H) . EXAMPLE 50

i gl o P PP A 0B G R A BERERN 628

(broédi @‘ t"ﬂ} F@QQ-eﬁ%‘Se(cérﬁplbﬁ%bn@E%CH) brets L 7.3 eomiptexd Signdlpd

H), 830%(b¢9ad sidr ldp 826, 284) 4- pyri dyl ) pyrazol of 3, 4- b] pyddi n

-1-ylJacetic acid (obhaigpfeiqs. exanple 45) instead
of

2-[425-Bis(8-losdphdriylies-Ghirigyl)pysaiolofSyd-bipyrisindzy]asetic acid

ol R b AR o Sl B B s P Y 2-

[4, 6-6Emluor§pﬁe%yn 53(47;%@ gk £olo[S jdal pyridin-1Hilac@taS{obteineRilin

| ex si gnal

exar_anI@  ingtea of ethyl 2|4 (‘ybﬁfél-ﬂéorggheI%E—&pyndgﬂpyraz&oﬁ 4-
b]pyfiau?%g](az:@ét%'fﬁ ﬁﬂé)&g@pohnﬁ Wd\]ﬂ.zob%‘%ea %éiﬂm@kb 7.27(m 2H

CDClz + cnaoo) 5 (TMS’) 3.88 (broad s, 1H + 003 D), 5.32

I(ZE‘][EMBI.’E
o AR S PSP A B I Pt

=8.6Pk PW) nm ﬂ(rﬁl 7H)ar. 2@(rncmwzega (s, 1Y, smas(dd; .ltbsd115er, Jm

exarg but Usi ng 3-[4
= 4. He(4Hp uorophenyl ) - 5- (4- pyrl dyl ) pyrazol o[ 3, 4- b] pyri di

n-2-yl] propionic aci eXopppengd in exanple 46)
i nstead of

34,6{Bis@-iarophenyipSdpmarigy) perazelqfd A-pyyigin-gadpsprionic
b] pyri di n-2-yl]acetic ac%’_ﬂ the title conmpound was
obtai ned (yield: 649%. RII\/R (300 MHz, CDCI3) 5

FolldvT )28 suanaaqarbt;edu}e 1o thab delscrit2dHiy exampls ¢4y bt uajng @thw
4.6 BI04 ﬂucgogrier{ygg) oy IPgarpdspioyid 2-2(wr&péoq§e Je
(obt:%lhed Jin- &aﬁ“ldﬂ? ﬁ)] H?]ste@d 90¢ (gthyi(] 2[436 Ebuéfﬂﬁﬂuaroﬁlenﬂ) -5-34-

ynd.yi)ﬂ!wazqab[?» 4]-b]pyrlémz{z -yijace! teH)the title compound was oJBta(lned (yiéld:
69%).
*H NMR (300 MHz, CDCls + CD;0OD) & (TMS): 3.08 (t, J = 6.3 Hz, 2 H), 4.50
(broad s, 1H + CD30D), 4.72 (, J = 6.3 Hz, 2 H), 6.88 (dd, Jo = 1.6 Hz, J;, = 4.6
Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 H), 7.15 (m, 2 H), 7.23 (m,
2 H), 8.03 (s, 1 H), 8.21 (dd, Jo = 1.5 Hz, Jpn = 4.5 Hz, 2 H).

EXAMPLE 47
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EXAMPLE 52
3-[4, 6-Bi s(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b
] pyridin-1-y1]-N- 30 propyl propi onam de Foll owi ng a
simlar procedure to that described in exanple 48, but
using 3-[4, 6-
wo Wsq7445h| uor ophenyl ) - 5- (4- pyri dyl) pyr azol opSrEr2blapyrrdi
n-1-yl]propionic acid (obtained in exanple 47)
i nst ead of ‘ 66 _
2-[4,6-bi s(4-fluorophenyl)-5-(4-pyndyl)pyrazol o[ 3,4 WO
3-%EIWQmMMn#mmz@e[3,4-b]pyridin~1 ~yl]propionic
b] pyri di n-2-yl]acetic aci id and propyl am ne instead of
nor pholine, the title ¢ ound was obtai ned (yield:
Folfg@gm. a &im;lmdﬁﬁgrgl\ﬂdzthatzﬂﬁbﬁbe&ir( aXdple 8&4#,36%( gsi?g efhg] 3-
" by - .m , Ll = 0. :
.67 geoRa B pyichg repbiof 4- by 1 Viproplonateos (m
obibirled G 8éxdrfisle 3B) in of ethyl 2-[4,6-bis(4- (4.
\ b XAl 51 leteads oF, U ZiL-oi5-fugroppenyik 4,
pyri yl@;ﬁqzolplei,@'(b}ﬁbyglﬂ)q-z- te.Hje title wogippund was obtained (yield:
88%2) , 8.36(dd, Jo=1. 5Hz, Jnr4. 5Hz, 2H) .  EXAMPLE 53
. -[ 4, 6- Bi s(4f | uorophenyl)-5-(4-pyridyl)pyrazol o 3, 4- b]
H IBVIRE (800-lHy) COCI #uCR{CD) &-{WMB)) B.02REN = PreHz 19 H), 4.50

(orofd s I B0R BRI B S S d 8Pt N 1 B U = a5
Hz, Qil-?,( e.of (Lo=cpheny b)m?bégemré ég' PRYY i Zf'n% @q%ﬁ} Y34 @,

n-1-yl ] propi onic aci'd (obtaine In e
2 H); ﬁ@fle(gdlp B}, 8.21 (dd, Jo = 1.5 Hz, Jn= 4.5 Hz, 2 H).

2-[4,6-bis(4-fl uorop%},]_% A-pyridyl) pyrazol o[ 3, 4-

b] Eyri din-2-yl]acetic acird, the title conpound was

( TNB)-Bag4-(1f%|0?ltsplaerMﬁ§7-(4-pyﬁdmzbmﬂa§ %ﬁ]@@gﬁﬁ-ﬂ]g i 63

Y : = 7.3 3. m , 3.

" 15 3.67 (conpl °5F?*b°i'z¥|d,£yﬁe nopeqgg (¢, J = 7.3 He,

To 2 $blutich ZWG-W4~=RUd\mﬁhbﬂyi)tﬂ{ﬂ:]-ﬁ)él‘ﬂd_/ﬂ)ﬁgﬂ’dég[o ,hb];)yﬁgﬁﬁz-

y{]ac%ﬁc} aBi0p D7 1 oo Ispxataple 44 QMBE(! (o, Mo
oyt oot S8 001 i) =TS yberpials 02 o
0.1 mmeYrwerg| adsied amlpeb RRjon- atp@sphee: The meixEx@MRISEtESd for 15
\ 6- Ri wl) - - . | pk |)-5-
min 4nd ribephdinic) KEGORDTEYphindn wiaBhidA. PN 3033 BBERY ol roorh

tempkraigie fon? days. 104 evessadoied 4nd I mdturer ey Hitesby, Tihel fitehte

- wes h8knch Ui Sefideg Nasfory e B30 Hhves ves e opessi

and lebpokrnit@taie to (SryRss. TRe Sorild® | pro@iitabbthedNwas apitid L by
, 4- met hyl sul f anyl phenyl ) boronic acid (0.26-g, 1.6

chr O'Tglﬁfl%ﬁph! Phsllica melg-e%mfzte%@r.l\@é)@ mixtugesrabincreagingi polardy
as ellidht 116 d¥ord 18 mg of title compound (yield: 35%).

"H NMR (300 MHz, CDCls) 6 (TMS): 3.66 — 3.76 {complex signal, 8 H), 5.30 (s, 2
H), 6.82 (d, J = 5.7 Hz, 2 H), 6.91 {t, J = 8.8 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 H),
7.14(m, 2H), 7.28 (m, 2 H), 7.99 (s, 1 H), 8.32.(d, J = 6.0 Hz, 2 H).

EXAMPLE 49
2:[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yl]Jacetamide
-FolloWi_ng a similar procedure to that described in example 48, but using 2-[4,6-
bis(4-ﬂuorop_henyl')—5-(4»pyﬁdyll)pyrazolo[3,4—b]pyridin-1«yl]acetic acid (obtained in
example 45) instead of 2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-
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mmol ), triethylamne (0.16 g, 1.6 mmol) and CH2Cl 2 (22

m.) were introduced under argon atnosphere. This was

stirred at roomtenperature for 2 days. It was 30

filtered through celite and concentrated. The crude

product obtained was purified by chromatography on
woO 47640 gel  usi ng hexane- Et OAc m xt ur es of pa'mE2e@R0196%

polarity as, eluent, to afford 40 ng of

4, 6- bi s(4- quorophenyI) D-(4- .

rret hyl sul f anyl phenyl ) -5-(4-pyridyl) pyrazol o[ 3, 4-b] pyri

* blpyridinme- y@]yp@cdac@owdaﬁdu&mwl"éﬂmw @76tn6fp)hollne the title

f:m@gl/d ?ﬂ’ﬂfﬁ B’Té}‘% %%1’); 1- (4- et hyl sul f anyl phenyl ) - 5- (

ngxaa@olcgneéa m@;)cs Ngm)él :ﬁ@yz E%Clmsa (be?;dlr %51) A8, 13 (yrgad
s, 1 b, fyed (@ ¢g5(egb|z D ), 690 (10 = 8.6 112, 3 H). 7.06 (t ) = 6.6 Hy, 2H)
747 h‘ﬁ;ﬂH)“i“Qé"gﬁ 2H), &0 PR 1 1) B8, P Y iy =8 OH2. 21

7. 26(m2H) 7. 20( dEXAMPLE 5H) , 7. 83(d, J=8. TH, 2H) 8.

%i‘ Biete e BpBoars-Emn g aviornlosd BT

6.76 (dd, Jo = J(mﬁ,r W8t )eﬂﬁ‘%?ﬁ% ? 86(2t i|)8 ;Hézz
m :

FO"O\}(I—?QQ ag'si%;?la prog;gd@r@ to jthgltz ge@np@d ip expmple. 48, e usingP-4,6-
bis(Mugl%pﬁQy!)% - éy @W%@E -g%)%&n Ayifediic 18id(cbtaindd in
examples- #5)s ( instedor afph-i 6§b4314{ﬂaomphle)sﬁH(mt—pwﬂlerwbbo{tﬁ‘%(

o AN BRI Rofolhyet b%neé?““%minif) 5-

HN I &g
I\I%Rm&ﬂo HH;) ?.‘”8&?2‘?‘4‘%’ 42 eb]-rzim (ébﬁ@lies'l?kgrﬁl &PH %5 (

(compjex ﬁ'g?@'dﬁzﬁ)p?ﬁﬁz(w?ot% S%Iéswbauh |‘k20J:95° 4Hz Zfrl):rﬁl%

3B paY pog16In 653 2, PR 2P 0,7 o

[oro

1H), %ﬁﬁé‘ﬂd Zje—ai@bﬁ & rdebHer2Hind stirred for 2 h at room
t enper at ur e. nd washed with
sa{rﬁrat ed NaHCGC3. Tm@ggﬁd%laphase was dried over
3p[4m(amormmgnt5-g4 pyiridiyl) uﬂ@la[as A-b PR -1-

product obt a| r|f| e chr onmat ogr ap y on
silica gel us Eﬁ%lﬂg ﬁrqrtey hexane- Et OAc

Fbllowmg<h l@'rﬁﬁar%ﬁ‘oc&id#@'iﬁ ihét%e%&ﬁﬁ&djmlﬁxe{ﬁ%lﬂéﬁ Iut Hsmgl% [4.6

s(4-fl uorophen

bis(a-fhiomaphepyi é;(ﬁjqwﬁﬂmyraip?fp[aétq}w@fdﬁfyﬂpwmlcdacid bieimad

in exdfioRD 48] ifsBad) O L DPORER LS pmiavpupadialag

| blpyridn-Ref]aesticyEcid, dhe ’dﬂb Somioumapvas GfainddH(YIBIR 643’.@9 'VHZ

'H NmRRE0G WSz, CBER 5 Grdis): 530 @ S 6.0%2% &5 a8 fn 2.8, 356 -
3.63 (complex signal, 6 H), 4.79 (t, J = 6.1 Hz, 2 H), 6.81 (dd, Jo = 1.6 Hz, J,, = 4.4
Hz, 2H), 6.90 {t, J=8.7 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 H), 7.13'(m, 2 H), 7.30-(m,
2 H),7.94 (s, 1 H), 8.31(dd, Jo = 1.6 Hz, J;; = 4.4 Hz, 2 H)
- EXAMPLE 52
3-[4,6-Bis(4-fluorophenyl)-5-{(4-pyridyl)pyrazolo][3,4-b]pyridin-1 yi]-N=-
propylpropionamide U

Following a similar procedure to that described in example 48, but using 3-{4,6- -
: bis({#ﬂuorophenyl)-S-(4-pyridyI)pyra20!0[3,4_~b]pyridin-1-yl]propionic acid (obtained
in | examp!e 47) instead. of 2-{4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-
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B m’ethylsuifanyiphenyl)~5-(4-pyﬁdy!)pyrazol-o[354-b}pyridine (vield: 10%) and 90 mg |

Hz, Jm= 4.5 Hz, 2 H, 6.96 (t, J =8.7 Hz, 2 H), 7.08
(t,J =8.7Hz, 2 H, 7224 (m 2 H, 7.36 (m 2 H,
7.75 (HA froman AB system J =8.9 Hz, 2 H, 8.32 (H9
froman 30 AB system J = 8.9 Hz, 2 H, 8.38 (s, | H),
8.39. (dd, J,, =1.5 Hz, Jm= 4.5 Hz, 2 H). Exanple
WO 2064/076430 NVR (300 MHz, CDCI3) 8 (TMS): 3. 16PCHEPDBO401974
6.89(dd Jp = 1.6 Hz, Jm=4.4 Hz, 2 H, 6.97 (t, J
8.7 Hz, 2 H), 7.09 (t%J =87 H, 2°H, 7.24 (m 2
V\D2004/076450 PCT/ EP2004/ 001974 70 H), 7.36 (m 2

blpyidin-2a/llesefiamaid, oandin meylg;rmea ninsteae of Gmetpholings) ghse t:la
f J=9.0 H, 2 8. 39 0

wmé&@d&%ma@%&éﬁm ,8.41 (s, 1 ll:l)l) EXAI\/I(DLE 58

H NMFB(IBOSMHZI CDﬂa@BWNBﬂ))G 34«144@? I:aym@ld H, nm:phﬁnz H); 2.06

ine Follow

(t 3 <P e ARG b 49668 SE BT Haed F):6.65 smp NE so54 i,

- I | | sul
w i J%f@ﬂs ﬁ%jz I—{)/ ﬁ%?@?ﬁ% 273)| d[éﬁl)r“??ﬁlt%t su ég Hz, 2 H),

: 716(mb§) ai).n%az.(m 2xByipBe (53)H), BA6ed, b= 1.5 Hz, Jm—45Hz 2 H).

4, 6-hi s(4-fl uorophen %
met hyl sul f anyl phenyl #’%’“@Pﬁ Yedyl ) pyr azol o[ 3, 4- b] pyr di

w,ﬁtﬂiestt-ﬂhbﬂ)phéﬁm)wlﬂ paEdy T)%r@iﬂlé%%ﬂ]dﬂlcﬁh-ﬂ -ylg@-/@
1H NMR (300 NHZIIII %10
(dd, Jo = 1.8 O'Mﬂﬁpmna" b-onpe, 7 00 (t J =

Folloﬁ%g 2 H)nlar? %dﬁe to) that g!egcrh%d lé éfgawﬂe %Q ﬁ)lgﬂ 55%}_@')3 % 6-
bus(4-;ﬂyor®§@uyl[—§ (4-pym)yl)p8{a¢mlo(3j€l—b]p},mndm-l—yl}pl‘elpronlu]anld: (abtsined

in i Eh dfsiay o 2 s fokBimahy) 3-Gip i faddon &2
blpyridin-Dglagatic-asid| theptitiel ayripoond azsl obftaindd (Midighyrd%), ne

H NMRASRG Bz ﬁ%ﬂ&pﬂ&’iﬁ)f 313 A 2 S G0 A P08 ¢
3.67 GoRifeSiundiys 7,910 & f= OHB] BH), €58 fad, 1L OHLHI 2= 44
Hz, 208 8§64t 6-HB(Hz, 2H) 704t J= 8.7 Hz, 2 H), 7.16 (m 2H) °30 (m,

2 W), B PP B8 1 o = H O Iﬁﬂ%e%ﬁﬁﬁy'e’xaﬁpfi by !
i nstead of 4, 6-bi s(4E§GNMPI£E)B¢néI))2 (4- r|
IRE AR R n§ sV b S A et
59: yield: 48% 1H NVBjh#ffindHz, CDCI 3) S(TI\/S) 2. 74

(s, 3H, 5.70 (s, 2 . 6.85 (dd, Jo =1.5 Hz, J. =
4.5 Hz, 2 H): 6.93 (EXAMBLERS® Hz, 2 H), 7.02 (t, J

4,6-Bis(4-fluorophenyl}-1-{4-methylsulfanylphenyl}-5-(4-pyridyl)pyrazolo[3,4-
b]pyridine '

In a volumetric flask molecular sieves of 4 A (1 g, previously dried for 3 h at 200

°C under vacuum), 4,6-bis(4-fluorophenyl)-5-(4~pyridyl)-1H-pyrazolo[3,4-b]pyridine

(0.30 g, 0.8 mmol, obtained in example 1), (4-methylsuifanylphenyl)boronic. acid

‘(0.26 g, 1.6 mmol), copper il acetéte (0.28 g, 1.6 mmol), pyridine (0.12 g, 1.6

mmol), triethylamine (0.16 g, 1.6 mmol) and CH2Cl: (22 mlL) were infroduced
under argon atmosphere. This was stirred at room temperature for 2 days. It was
filtered through celite and concentrated, The crude product obtained was purified

_‘by-chroma_tography' on silica gel using hexane-EtOAc mixtures of increasing

polarity as. eluent, to afford 40 mg of 4,6-bis(4-fluorophenyl)-2-(4-




8.7 Hz, 2 H, 7.16 (m 2 H, 7.32 (m 2 H), 7.59 (HA
froman AB system J = 8.2 Hz, 2 H), 7.68 (HB from an
AB system J =8.2 Hz, 2 H), 7.87 (s, 1 H, 8.39 (dd,
Jo 30 =1.5Hz,Jn¥4.5Hz, 2H). Exanple 60: yield: 16% 'H
NMR (300 MHz, CDCI3) S (TMB): 3.07 (s, 3 H), 5.73

WO ang/Ridis06- . 85(dd, Jo=1. 6Hz, Jn¥4. 4Hz, 2H) , 6. 9B 1/EPzE8 061924 2
H,7.03(t,J =8.8Hz, 2 H, 7.16 (m 2 H, 7.32 (m 2
H, 7.61 (HA froman AB®8ystem J 8.7 WD 2004/ 076450
PCT/ EP2004/ 001974 71 Hz, 2 H),.7.89 (s, 1 H), 7.97

of @k%bl‘ﬁﬂoﬂn‘]mph&zy%ﬂﬁ(élmlgth%suifaﬁlg)ﬁgzmgﬂ)éa-wpyn@ﬂﬁ6pfréﬂolo[%m-

b]pygfdg g%glgﬂzqqfhorophenyl) 1- (4- met hyl sul fi nyl benzyl ) - 5- (

Exarhpleys4; dyl NMR1(3880 MM C‘BCI sndms diagqs W%Sﬁ”ﬂ 16

th | sul fonyl'benz 8 4-

He, ﬂyyr|4a‘§/4 A ug&ggggxﬁ 3. BH@y? ﬁ 685 (tFdF SotiHag 2 &l)s 7.t (g 2
H), BORRROLHS, 780 (9= 89981 201! 73 @3 T2 1252 1443, ),

- 8.26f(Hdiak,ephBitizl Yo T4(4 Hap2 ) sul f anyl benzyl ) - 5- (4- pyri dyl)

. xRl BN Rk R s A ETASo 7, 4= 15
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Hz, J(F&Im Hylz‘ﬁﬁldaﬁ‘&”y‘-)&ﬁgé“z mzra ge/t]g wsﬂ%ﬂ%%gé; Bé@w

he titl oun re obtai néd

' H), %3%(ra:2 By 734164, NIVFQ O(tbne HEZ.940801 B), 823 [vE)= 82.H4 2(1),

326?"(5".42"%5@%%«?, %ﬁﬁé'.g%‘t?\lgg. (7|O—||(zj,2il)o, 7.01 (t, J =

8.6 Hz, 2 H), 7.13 (EXAMPLES6.25 (m 2 H), 7.61 (HA

A t J = 8. , 2 7.92 (HB f
4’6-EE@Q@?DM%%B-@%WW!@@%egwl)?%{tt-ay@yﬁmm&?%”
Jo =1.5Hz,Jm4. 5Hz, mmgpl e 62: yield: 4% 1H NWR
(300l\/Hz CDCI3) 6 (T . 3.03 (s, 3 H, 587 (s, 20

6.83 (d, J = 6EXAMPLESE)  6.94 (t, J = 8.8 Hz,

' w%w»w syhobig Aoty haolit?

7.91 (s I , 7£ﬂ|3ynjdHBefroman AB system J =
= 6.3

To 2 'mw )i b 3%2%?4 Bt e tiVisy R miinenys--4-

pyridyBpyyazatos, Q{b'}m#idh']ep:(@ e @eo 22ﬁ1rrT(§l Abdd irP'éxQﬁ‘:Pie 84), in

|s(4 f orop enyl, d |)-1H pyr6zo
CHZqA}b&' fQ@ﬁ ge"@l%' aﬁl%ﬁo C% Bt %Wthwemﬁlg un)ier
argort Qtnﬂgﬁhéé dﬁd)stlrﬂgdqm tho&%Sﬂn%ﬁﬁggl%tu Oﬁlll% nﬁgm?soﬁdém&
under- argon at mospher ure was
washed WIth saturated NaHCOs3. The organic phase was dried aver Na,;SO, and
concentrated to dryness. The crude product obtained was purified by
chromatography on silica gel using increasing polarity hexane-EtOAc mixtures as
eluent, to afford 15 mg of 4,6-bis(4-flucrophenyl)-2-(4-methylsulfi inylphenyf)-5-(4-
pyridyl)pyrazolof3,4-blpyridine (yield: 16%) and 10 mg of 4,6-bis(4-fluorophenyl)-2-

(4-methylsulfonylphenyl)-5-(4-pyridyi)pyrazolof3,4-bipyridine (yield: 11%)

Example 56: "H NMR (300 MHz, CDCly) 5 (TMS): 2.83 (s, 3 H), 6.90 (dd, J, = 1.5
- Hz, Jm=4.5Hz, 2 H), 6.96 (t, J = 8.7 Hz, 2 H), 7.08 (t, J = 8.7 Hz, 2 H), 7.24 (m, 2

H), 7.36 (m, 2 H), 7.75 (Ha from an AB system, J = 8.9 Hz, 2 H), 8.32 (Hs from an
AB sysiem, J=89 Hz, 2 H), 8.38 (s, 1 H), 8.39 (dd, Jo = 1.5 Hz, Jp, = 4.5 Hz, 2
H).

Example 57: 'H NMR (300 MHz, CDCly) 8 (TMS): 3.16 (s, 3 H), 6.89 (dd, J, = 1.6

 Hz,Jn =44 Hz, 2 H), 6.97 (t, J = 8.7 Hz, 2 H), 7.09 (t, J = 8.7 Hz, 2 H), 7.24 (m, 2
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heated to 60 Cfor 5 h. It was washed with I N NaCH
and extracted with CHCI3 and Et OAc. The conbi ned
organi ¢ phases were dried over Na2SO4 and 30
concentrated to dryness. The crude product obtained
was purified by chromatography on silica gel using
WO HBUAMSC Et OAc mi xtures of increasing pol arFEEEP2814/001574
eluent, to afford 171 of title compound (yield:
79% . WO 2004/ 076450 PCT/ EP2004/ 001974 72 1H NMR (300
CDCI3) S (TM5): 1.61. (broad s, NH + H20 6. 82

MHz,
. H), 7.88dm, 34)-8.85 §Ha from an AB system, J =9, 0 Hz 2 H), 8.38 (Hg from an

B syiferd gt 20 da0 o e e Mg A

4.5 Hz, EXANB[EVIBILEES

oo R ST e

4,6-bis(4-fl uorophenyll, ﬁd(,{é- pyri dyl yl
H-pyrazol o[ 3, 4-b] (1.00 g . obt ai ned
Following ewmmr@rqqedure ‘@le(smbeﬁ_m emwm é@. T ugmgér@blsm-

ﬂuoroéﬁer@@ a ﬁ%égﬁ!esrﬂie”! t¥§‘. t"é :hwﬁ?l%s Wdﬂgﬂw and
(obtaméte mirKt ugxanps 3155} r ethstetadr oooh t ehPbisid-fueropbenyt)-2-(4-
e AR PR e s 25hE8lad bes

obtalrfeﬁr(?'éﬁl 7odpch was filtered and di ssol ved with MeOH.
solution was concentrated and washed with 1 N

H NM&@OO MHzweDCds) Hr@EMSI 28R (B, FHHE 0 &dd ekd  bidiz, Nazshe
Hz, 2 {7 6010 SR PHES2 ko 69 2 BHAS M, e g M), TR
2 H), 'ﬂﬁb‘@{fldtg =a;2ﬁd1izd Jh ,\71R@9 HoL HHe.1d | e H)és ﬁlc\(/gy)i.glbgd; .85 Hz,
In= %%Pgagﬂi Ried oo remnba i m e s ) 2 .

- 6.99 (conpl eEmrﬂPaEsgﬂl H) 7 14 (m 2 H), 7 27

8. EXAMP
4,6- &;g(]dgfb.lorophenyl)-z ((4-methylsulf' nylbenzy[)-S (4-pyr|dy pyrazolo[3 4-

4, 6-Bi s(4-fl uoropheny pyridyl)-I11li-pyrazolo[3,4
- b] pyri di ne- 3- carbo##?yﬁﬁﬁé to a volunetric fl ask,

3- br ono- 4, 6- bi s(4-f IEXAMPhRE®SA ) - 5- (4- py(dyl ) -1H

4 6-3@%@3%%'58%%:1;(0- -g%é}e%ﬂggﬁﬁg’:a@%?ﬁ}yl?g‘tg gﬂ%ﬁdygsgﬁa%ﬂﬁ 4.n
Phtr odused under ”Ei “”ﬂ“’%‘{'ﬁ“‘gﬁé'r nnd et ad Lot afl

Followig & Siar praced dypadtos degcrived B exanig é@ﬁ%@ tsng 4 SBisth

ﬂuoroa{erﬁ gtpy 4%%3&m&ﬂﬁbnay)-sqnxbyﬁayl?geé%[wﬁ]pﬁdﬂe3

was added to the aqueou

(obtairsd r alix edexa@mpe Et €AL. fﬁﬁteadcorﬂfp nebib-bisgdiiberopharyds2-(4-
methy RIS SYRp MRS Ta A3 SRARHIMiIAG! GFe t Budl ¥StRBSUNds

were obtained.

Example 59: yield: 48%; 'H NMR (300 MHz, CDCls) & (TMS): 2.74 (s, 3 H), 5.70

" (s, 2 H), 6.85 (dd, Jo = 1.5 Hz, Jn = 4.5 Hz, 2 H), 6.93 (¢, J = 8.8 Hz, 2 H), 7.02 (t, J

= 8.7 Hz, 2 H), 7.16 {m, 2 H), 7.32 (m, 2 H), 7.59 (Ha from an AB system, J = 8.2
Hz, 2 H), 7.68 (H from an AB system, J = 8.2 Hz, 2 H), 7.87 (s, 1 H), 8.39 (dd, Jo
=1.5 Hz, Ju = 4.5 Hz, 2 H). s

Example 60: yield: 16%; 'H NMR (300 MHz, CDClg) & (TMS): 3.07 (s, 3 H), 5.73
(s, 2 H), 685 (dd, Jo = 1.6 Hz, Jp = 4.4 Hz, 2 H), 6.93 (4, J = 8.7 Hz, 2 H), 7.08 (¢, J

. = 8.8 Hz 2 H),7.16 {m, 2 H), 7.32 (m, 2 H), 7.61 (Ha from an AB system, J = 8.7
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The crude product obtained was purified by

chromat ography on silica gel using 30 hexane- Et OAc
m xtures of increasing polarity as eluent, to afford
the title compound in a solid form (yield:

quantitative). 'H NVR (300 MHz, CDCl 3+ §9
WO 0§¢76¢8r oad s, NH .+ CD30D), 6.80 - 7.40 ‘é’iﬁ%ﬁ?f’% 0197

signal, 12 H), 8.25 (m -2 H'. WD 2004/ 076450
. PCT/ EP2004/ 001974 73 MPLE 66

- -4, 6: bi - f h |)-1-net hyl - 5- (4- i dyl
He, BT aP St ol ) DR HPHETAR Bl = &7 1A aﬁmp% (o
=1_gp{zt,m,§l£=4®§|§,rip|§_q i n exanpl e 64, but using 4, 6-bis(4-

5

f1 uor ophenyl ) - 1- met hyEX8MPAERL i dyl ) pyrazol of 3, 4- b] pyr

oS UEn s B RLH 1 AR e o7 el aralpio 4

b] pyridine, the title blpyfidinend was obtai ned (yield:
15% . 1H NMR (300 Mz 6 (TMS): 4.21 (s, 3 H),
6.78 (d, J = 6.0 Hz, 65 _ 7.02 (conpl ex

4, Galﬂu&lmréph&n'%l)z'l Q&n‘ ExyAl%uth)éIEeﬁZyIf B4 pyRtiyn ByraZolofs, 4
4,6-Bi s(4fl uorophenyl yblpy(idingyr i dyl ) - 1H pyrazol o[ 3, 4-b

) g 0 Q7
FW@@é@'rfgjoc%ah@rﬂa%@n%nefbea-g@“egaﬁ@ae%mﬁ%3@&w
ﬂuor@@rgmgbﬁ vl ffz’myisulf?qnylbelnzyléﬁ (4-pynd3g)pyrazolo[3 4—b]pyn|d|ne o
(obigg * - %85%& %2?2. ! e, 6465 o6 B Hrpphenvita
metfglshﬁarimenm ﬁilt&[Sbleiﬂbﬁﬁjlﬂé’ tef | file compounds

rngcg V\&ter and t OAc wer ¢ added and t he phases
were\éff@n parated. The aqueous phase was extracted with

Exar R, el O HIMRO0AB 7 RIBEEEs YRS 748 PHF e
(s, 2 bbs @B &itl, vias 1.pbizi 3 od. i, czwﬁgqmebg;aprsyr B, B HY,i7e gel

-0 LT S T B0, o SF BB 1

Hz, 254, 1700 (Mafrorh HineAR! syst8H) J =+ NMZ, Q$g0 @H?Js‘%a; gad Jo
&%Mj) ig %br oad 5, NH2 + H20) 80 ( d’
=15 1%5 d 710(conp|ex si gnal , 730(m
4,d

canpil g0 i i, ol o PVEHE s

2 H),18.83/ (dadot G{DZSHZ, 2 bl),5:924 @i de .82 HY) 70 @, J .87 HBDEH

“7.14 {2 Y96 WS 2H2 B0 (R ah 2l Sstdiy § 2 8219546 7 01

(s, 1H), 7.93 (Ha from an AB system, J = 8.2 Hz, 2 H), 8.34 (d, J = 6.3 Hz, 2 H).

EXAMPLE 63

3-Chloro-4,6-bis(4-fluorophenyl)-5-{4-pyridyl)-1 H-pyrazolo[3,4-b]pyridine

To a solution of 4,8-bis(4-fluorophenyl)-5-(4-pyridyl}-1H-pyrazolo[3,4-blpyridine

(0.20 g, 0.5. mmol, obtained in example 1) in DMF (5 mL), N-chlorosuccinimide
(0.10 g, 0.8 mmol) was added under argon atmosphere and the mixtire was
heated to 60 °C for 5 h, It was washed with 1 N NaOH-and extracted with CHCl;
_and EtOAc. The combined organic phases were dried over Na,SO; and
concentrated to dryness. The crude product obtained was purified by
chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity

as eluent, to afford 171 mg of title compound (yield: 79%).
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a volunetric flask. The m xture was cooled with an ice
bath and a solution of 4,6- 30
bi s(4-fl uorophenyl)-5-(4-pyridyl)-1H pyrazol o[ 3, 4-b] py
ridine-3-carbonitrile (0.15 g, 0.4 nmol, obtained in
exanpl e 65) in diethyl ether (1 m-) was added

WO WPHH#8e. THE (2 nl-) was added and t he WETERIPM/0Q)9%4
stirred at roomterrpera; re overnight. It was cool ed
with an ice bath and suctessively water (0.1 nlL), THE

‘ 2 m_) a WO 2004/ 076450 PCT/ EP20041001974 74 15%
1 3
H Nl o

N&4PED) @ (AMS): L@t (hraed s, Nbl. B8 HD),)6.8% (dsl, delacia6
e, Jp A AR 20} BB (R BB RO S8 20 AR T
H), 7285(my @eH)o B138i (dd dJovwa b.5He, Uf, i=eti5 biz, 2i)onat ogr aphy on.
Sol arity as o uent . EXRMFLESS,T 1 or" © the titie ©
3-Bmm@-mﬁibisl(l4-ﬂﬁb'r62brflo bﬁ-(ﬁ-ghgfiylﬁzl?z‘ﬂayrég%U@(gWi%%

CDCl 3), S %TI\/S%_: , roa [ S
Toa Blyspes'sign of 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolof3,4-blpyridine

(1.00f19.6%9 ﬂno;[zb "o'?)ta;ﬁ%;c:ftm(%n%n?% P34, gfntfm;% ﬁ%ﬁo&&%% (o
g, 4.3=mn13i|);in Ghigls (ﬁ ) ks édde)jf urﬁiéAumaE ﬁﬁ]otﬁ!ﬁere.' Acetonitrfle 4
mL) \gﬁlsgfx%eif %ﬁ) éﬁé?@ﬁﬂ,gé %r sjf?%giln%}lt '%’8% t%?ﬁp%}gtb Dok 2 Hg_yg YTiE

residvl @rabi cindeftratod ogiseslydd irb-CHEIP ht AvhshedHvilty r1amoN|9i)I3L. &

procifiigta hs omsdorhich \iks Micgemmkidisooliod WIRMEH 5T husplytion
was cREcRRAES ahd dREhad SRR 1AL TRIRNSE Gas Eg{réct&@%th%%@ Eh%d
90 Cfor 30 mn. It t an

was cool ed w an I ce bat
over Mg aad woneanteatel. Wihish was Nrasd@Hwitht digthyiatbern ihe aotvedt

was dHcafitcl ol the' Bfociop BBfARORRE B ol B oo ke
comppund fyieddt %% ) hr omat ogr aphy on silica gel using

" MR GERRGC 0o ObY b T8 7 romEs N ES08 b 6 = 8.

s 2B A0 PSR ek R T R AL, VTR o2 4

S
_ Ja=1£Hz,5Pmm4-%ﬁz,£H)-5 Hz, 2 H, 7.22(dd, J,, = 2.7 Hz,

JR, = 10.5 Hz, | H), Jo =2.6 H, J. = 10.4
Hz, I H, 7.53 (m fgﬁm+%€5 8.01 (conpl ex signal,

2,6-Bis(&fludroghenyl)-F4-psridil) (idkpyrdacto]1,4D] bigridihera 4. 5
Hz, 2 H. EXAWPLE 70 o

3- Ani no- 6- (4-f | uor oplFBRANIEHE (4_ pyridyl)-1

In &+ pyolaaeiid 3, fladk] py eLw}bm-zﬁé-_bFs@hJﬂQWoﬁaewl)S$J(Ei-bfwdy|£-1H-
o rocedure to that described in reference exanple 15
pyraz@g(gﬁ-gjﬁyﬁqme b0 & g4 mmol, obtained in example 64), copper

s 58y S AN S A T
infrodigzegd unden aigopi aieospiers angi Heatsdtoaneflap fari2omi This was potited
into a 10% SqfUMR LMD} ARIHASHInE U FhT) and-exdcted with CHCI.

~ Brine was added fo the aqueous phase and it was extracted with EtOAc. The
-combined organic phases were dried over Nap80; and concentrated to dryness.

The crude product obtained was purified by chromatography on silica gel using
hexane-EtOA¢ mixtures of increasing polarity as eluent, to afford the title
compound in a solid form (yield: quantitative).

"H NMR (300 MHz, CDClg+ CD;0D} 6 (TMS): 4.00 (broa.d s, NH -+ CDs0D), 6,80 ~

7.40 (complex signal, 12 H), 8.25 (m, 2 H). |



10

15

20

25

30

"H NWVR (300 MHz, CD30D) S (TMs): 4.38.(s, NH2 +
cb3oD), 7.05 (t, J =8.8 Hz, 302 H), 7.26 (dd, Jo =
1.6 Hz, Jnr 4.6 Hz, 2 H), 7.39 (m 2 H, 8.27 (s, |
H, 8.42 (dd, J,, =1.4Hz, Jnme4. 6Hz, 2H). EXAMPLE 71
3- Am

WO 2408404 f | uor ophenyl ) - 1- net hyl - 5- (4- pyr i BGTERPILPHI76H[
3, 4-b] pyri di ne WO 20041976450 PCT/ EP2004/ 001974 75
Following a similar procedure to that described in

ref erence exanple 15 but usin
- 6-chl oro- 2- >(<4n’fp_| uoropmupi Qﬁ bi gyrlud: ng 5-carbonitr ’
8 -
i3 réﬁbt@mlﬁ@k4tﬁuorbgﬁéﬁ;ﬂ{1ﬁn&hg -r(‘? } Uy BB

3-(1- benzyl pi peridin g@ﬂy
met hyl hydr azi ne inste P&fldhgejram ne nonohydrate, the

F‘J“&"@ﬁ%gﬁﬁﬁmw @Rg’és%ﬂg?fgm( o ?«;_@Z Oqﬁtﬁm@%ggm-

ﬂuorsphényl-))i Met8 5((4-pyddy)pyRzélofs,4- b@%xneﬂoﬁ%w@ﬁn e&ampre g)
mste]qjj ofdéﬁ—g@(at-gaoroghen@ %(%%Wdyi)jilﬁ évr@zé Q4~blpy me the title

com Iééliﬁaih@d( ield: 15% dyl)- 1H | o[ 3, 4-b]
uor o -pyridy pyrazol o
'H NMJJE HZWPGEM MSM %11 soB); 6:78dd, J =6.0 Hz, 2 H), 6.93 -

o gfobk GRAPATY Dol S Y AR08 0 b

2- et hoxyet hanol (2 EYAMBLEGMoO-2H pyrazole (0.13 g,
X enzal dehyde (0.17 nmol ), '
28 et annA B S b el T ip i iling 3
mol ) were added undeirBbgahigh® at mosphere. The
mxture was heated to reflux overnight. It was allowed

A solugor 96 KOH (0% and entmel)da . BudlE (248 f)wasadded unger argon
atmog R o e DL L choBROm DS B0 R0 Rk oy el FRI LGS,
carbariitnites (@vDﬁ g, GBicr,lmmoThebtemEUi inemmmmarﬁfg aih pestedeioe reflux
overfighta VG A ERRG ore: a6 B i Bliedebhatinsoie” The

aquesis$ iphasg Q}astl@ttmtddewm Et@\@“@hé“c&hibir%‘éi @fgahﬁ%ﬁé\%éé Nibre
olarlg%Oas eluent, to afford 0.22 t he desired

dried Qyep biaeRC¢ 9nd canceirated toicryngss( hie @wemrodw obtangbwas

n [ .
puriigh by o TeRO R o) Scs, § o Pag, fdencEong miures, o
!ncreaﬁw ppgantyzw éjuent; to Rfibjch§s insi nk theRiEVBIAPTUNd in solid form
(leldl é% 2- Di et hoxyet hyl ) -4, 6-bi s(4-fl uorophenyl)-5-(4-pyr
y 3 °fpyrazo| o[ 3,4 Db]pyridine '
H NMR (300 MHz, CDCl,) 6 (TMS): 1.56 (broad s, NH; + Hx0), 6.80 (d, J = 4.5

Hz, 2 H), 6.90 - 7.10 (complex signal, 6 H), 7.30 (m, 2 H), 8.30 (d, J = 4.5 Hz, 2
H). |
EXAMPLE 68
3-Aminomethyl-4,6-bis(4-ﬂuorophenyl)-s-(4-pyr'idyl)r-1H-pyrazolo[3,4-
b]pyridine

'LiAlH, {0.06 g, 1.5 mmotl) and anhydrous diethyi ether (2 mL) were introduced into

a volumelric flask. The mixture was cooled with an ice bath and a solution of 4,6-
bis(4-fluorophenyl)-5-(4-pyridyl}-1H-pyrazolo[3,4-blpyridine-3-carbonitriie (0.15 g,

- 0.4 mmol, obtained in example 85) in diethyl ether (1 mL) was added dropwise.
- THF (2 mL) was added and the mixture was stirred at room temperature overnight.
It was cooled with an ice bath and successively water (0.1 mL), THF (0.2 mL), a
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In a volunetric flask

4, 6- bi s(4-fl uorophenyl)-5-(4-pyridyl)-1H pyrazol of 3, 4-
30 b]pyridine (0.20 g, 0.5 nmol, obtained in exanple
1), KOH (0.03 g, 0.5 nmol ), 2 brono-1, 1-di et hoxyet hane

§P8.10 0.5 mmol ) and 1-nethoxy-2-(2-
wo ‘E’W@i?get hoxy) ethane (2 m-) were introdREEEHAEI1974
argon at nosphere. The xture was heated to 100 C

and. stirred at this tenperature overnight. It was WO

2004/ 076450 PCT/ EP2004/ 001974 76 all owed_ to cool and
Ot (G ool IREAlRE (o) werre 2get cEharprsipiate

obtalﬁé’dJ%a%t ﬁﬁer@ﬂ%ﬁd’% A&tE it RS SrpglSolGhe 8 WRe ntiatd was

nbi ne organi ¢ phases were dried over
evapwaksbﬂ hengsisorcabizined wastpurifiey rlngstmroma@graphy@n pificad get

h
o A RONE BB B Bt 9 P 27
‘“e"‘*’“‘“ﬂ*’"’"“*t'ﬂm"@?"‘é‘r‘%‘em ot opheny | ) 5 ( 4= py( dyl )y
"H NMRIBOP Mz, SR THE ) 1g|(w3ad5§w2§hé@b4ﬁ%py P, 650

h b
(0 J%‘(?gﬁf'pei SR 2 NP b 2 8RN VB ok 2
H), 7.13:(m, mmwm(imozwas@ms} =8.5 HxB); = 4.5z, H).J = 7.0
Hz, 6 H), 3.50 10
 (m 2H)Hg’> 73(m 2H) . 4. FOPMPLESY o1y 5 06(t, J=5. 4k, 1
4 BDB|§(£§uoro-3-mtrophenyl)-5 4-pyr|dy!)-1 H- J)yrazolo[3 4-b]p_}rr|dme

To asselpﬁorzlofﬁﬁmﬁ-%@n‘luefﬁphfnw 5 (ipygdxl}ﬂH yazofg)ﬁ é@?r?yélt e

(0.20 %0 BmAl (&‘f‘%r(])%d)m ex]arr%b%q)s J‘%‘“?Tﬁwg‘%g ﬁ&f‘?ﬁ%ﬁﬁﬁ@% (64

mL, Ok mnml)—l)vas adﬁﬁl unsfer(argoreatht)ospﬁerazmamwas fidateditor@D £@ ford

30 iy whs Kook, Wil ieg pedsigrtrida Kz vty 1 W o

15

was extracted’ with, E2OAE) The - dkdartio) ph?dsb') wad - difed( Eﬂleeré%SOZ -&hd
8 32 dd, Jo =15 Hz, Jm= 4.5 Hz H) .

conce&?@s@dgg e crude product was purified by chromatography on

silica F;eﬁuﬁh %xi déiﬂfmﬁﬂéf&rbs bt %%Héinégﬁﬁ?n%y 4d SbntPyd fiféid©

pyri - carbonitri ng a sim
69 mgwidbe dtle sompoundin solid tanndpield: @8%janpl e 65, but usi ng

*H MR QTR PGk 5 SRRR) F TVREAZR (5 N SRORN 7 858k

=1.5 H@ J;,, By HzoR ), GaRt(@ined 27 H@mﬁ.mp‘i ®5 @&) 1 IH)ST’ SBC(d@fJo
4, 6-bi s(4-f| uorophen & py(dyl) -

= 2.6 fgr bt B b Jr83 e FL 104 1 8.5 m@iswan@sag ). 8.13

t | 489 300 MHz, CDCI 3) 8

(m, mslaaaw&ﬁi 0¥hq§Hzﬁé4 @@d( 30 Mz, )Jm
' 2 H, 6.96 (t, JE)HWPLEI-H) 2'H, 7.05 't,

33%«11133- - 4-f?|ﬁ&|%p‘1§h%lf-’§|§‘h @rﬁg@ﬁ “I—ﬂayra%om[s 4-b]%§n£lﬁ1% |
Following a similar procedure fo that described in reference example 15 section c,
but using 6-chloro-2-(4-fluorophenyl)-3,4'-bipyridine-5-carbonitrile (obtained in
reference example 12) instead of 3—(1-benzy!piperidin-4~yl)-3-oxopr0pionopitrile,

4.5
8. 4

- the title compound was obtained (yield: 41%).

30

"H NMR (300 MHz, €D30D) & (TMS): 4.38 (s, NHz + CD3;0D), 7.05 (t, J = 8.8 Hz,
2 H), 7.26 (dd, Jo = 1.6 Hz, J»=4.6 Hz, 2 H), 7.39 {m, 2 H), 8.27 (s, 1 H), 8.42 (dd,
Jo=1.4Hz, J, =4.6 Hz, 2 H). ‘
' EXAMPLE 71
3-Amino-ﬁ-(4-flu_orophenyi)-1-fmethyl-sf(tl-pyridyl)pyrazolo[3',4-b]pyridine
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EXAMPLE 76 3.

3-Brono-6-(4-fluorophenyl)-5-(4-pyridyl)-1

H pyrazol o[ 3, 4-b] pyri dine To a sol uti on of

3-am no- 6- (4-fl uorophenyl)-5-(4-pyridyl)-1H pyrazol o[ 3

,4- b]lpyridine (0.20 g, 0.7 nmmol, obtained in exanple
WO 2004676430 48% HBr (1 nml-) at 0 C, a sol uti orCBEP2RNAR74

(0.05 g, 0.7 nmwol) in water (0.1 nl-) was added

dropwi se WD 2004/ 0764505PCT/ EP2004/ 001974 77 over a

period of 15 mnutes maintaining the tenperature at .
Follo@m@ dsimilaepmricaturedo them dlesdribedad réferentd erdmplat 13 $dction c,

bt 5iod) Breona 25 (otop PRy S duB Pl beEAiiS: TokEinle i
referélﬁéubi Jﬁ@esﬂi thféﬁd"\@tSS (ﬂ)bﬁi‘.ﬁﬁpéﬁﬂl L}"’)r@bxébrﬁbiohémﬁ‘@é :

roomterrperatu ali zed
and methylhwdtazmt lusfaaé ®f @udﬂaamebmmm@r@teetharidleacmund was

. It was filtered and the solid was washed
obtauﬁ&{"ﬁ/?é;&m tire of CH2CI 2 and water. The organic phase

0
f

TH NMRS(300 8A1¢] OE)GIQ) stowso\)aa}eoa(egs H)ed.aneoud spRAHL6.98 (1, J =

The, combi ned qrga

8.7 Hynt kDt D8 o= A Bt 3k LGB ds ¢ Vi Ty P ea t H).

e jCL r pdu t ed was purified by
8'50@Pg?'raqgﬂﬁgp %?15 I‘SP%ZﬁlICY; gel using 10 CHC 3- MeCH

mxtures of increasi RYAMPIE V2y as eluent, to afford

BB S e R M Sl -af st Ao

To aC@SﬂE&n & 92(4(fhlibro%heh9|)—2—14—1;§ndyi)eﬂ%nﬁhe {0.30 o, M.42 ridpol,
obtaiqegl ?n (referenclt_ab exgmgl?a (l) in 2-me?hoxy'éﬁ13nol '_B memo ZH—

.pyrazgreFl(O‘.‘i’S ophemy brfol{, 44-RydioharzaldeRyde20h9[ &, 440 myandbn

methaxyattianol 6 k) andi37 BofiChipL4 &-Q.4-wnel) werg addedyndercirgrs

atmo%epé pﬂ{ 3 é%ﬁug\ﬁ%%ﬂggmggB&ﬂ%Bgerﬁ@m g’t 8@9 éllﬁyﬁé ARl

and contattraiéd. flhe sulid ebhained was dissolvedenl lCIHC!g: and sbmeSdrGps Af
ti 0.,10.q9, ,.1.4 ' t 0.4, 4
meOt S hz0 Hark 0 Bt dui8a S dheadlBud phibe BpSstraried 2

timesSwitl® CHCI2! Tm@mmeaaa@ame qﬂmsbg e adrigticovist INSSO, &6H

at roomtenperature for 4 s neutralized with

conceptrawdr\mfyaﬂ%ﬁ éfﬂerqe#%@rwﬁch “@ﬁcﬂ'-\g% ?ﬂéaycqhmﬂﬁ@araphv on
silica gégﬁsflh heR hﬁxtgfése& IH&@&SI@@ pro i eluegt fo afford

oncentrate yness he cru t'ai ned
022g\atthp@BBTﬁ'erdomWW(MéQ%iphy on silica gel using

- LomB IR D R gE BB D T s (e 25

33%. 'H NVR (300 I\/I-EXAI\:EI]}E?SCDCI 3) 8 (TVB): 3.46 (s,

- 2 1'\&_'% %C%}Q%myi)-%%}lés(ﬂffq%mpge@g%# P!%l)pgragg (ﬁg 4] J =

8.09 (s,1 H), 8. Bjemlide 1.5 Hz, JnF4. 5Hz, 2H).
- EXAMPLE 74
142, 2-D|ethoxyethyl)-4 6-bis({4-fluorophenyl)-5- (4-pyndyl)pyrazolo[3 4-
blpyridine
In a volumetric flask 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-

“blpyridine (0.20 g, 0.5 mmol, obiained in example 1), KOH (0.03 g, 0.5 mmol), 2-

bromo-1,1-diethoxyethane (0.10 g, 05 mmol} and 1-methoxy-2-(2-

"-methoxyethoxy)ethane (2 mL) were introduced under argon atmosphere. The
- mixture was heated to 100 °C and stirred at this temperature ovemight. It was
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EXAMPLE 78 30
N-Met hyl -[ 3-[ 4, 6- bi s(4-fl uorophenyl)-5-(4-pyridyl)pyra
zol o[ 3, 4-b] pyridin-2- yl]propyl]amne To a solution
of 2-(3-chl oropropyl)-4,6-bis(4-fluorophenyl)-5-(4-
pyridyl)pyrazolo[3,4-b]pyndine (0.07 g, 0.1 mmol,

WO glovelilo#red | n exanpl e 16) in WO 2004/ 076450PCT/EP2004/001974
PCT/ EP2004/ 001974 78 acetonitrile (0.3 ni),
met hyl amine (1.8 nL. of’6a 33% solution in EtOH, 14.6
nmmol ) was added. under argon atnpsphere. This was

allowbégﬁ)gd%dlﬁ@fﬁ%@rgBoﬂfij@-E@Ml wgs aveletly Theai preases. \SeneL
an of a o sol ution i er..24 an
sepagated @@Se@?u W%Qusﬂ@sﬁr‘ﬁ%ue&%‘ﬁﬁgéﬂ’%gm el wam ‘"ed

| g r?ésiéd
orgar%‘%ﬁ%:bt obt al ned vva?agﬁ?%f?ggg %m§fed tB"lﬁy ‘Fhe crude

'ica gel Et
produnt xabimiged atasupunfigdi b&ﬁb@ma’i@fp ¥a ot WIIC@SQ@I U%h@ hetxane-

ctonf o8 e b SUPPELES g B 2
dietht?)?ﬁegw ﬁ&bﬂf?—ﬂgbﬁ@b;ﬁyb-ﬁel pyndylapyr&izo!d[?,sllb]pyndme {yield:
S3%) L B9m " 510G IR hﬂwggﬂ%ﬁﬁwﬁ o0

yndyﬂ)pyr&oﬁ)[ﬂ*b(]%ydd)ne @leikﬁéw(él;') 7. 27 (m 2 H) 7.90 (s,
ExanpiealBL H MR 4300 BHe( £DQAls) & (TMS) 1 15 (’[ J 70Hz 6 H), 3.50

o, 295} SERETN 2 -S40 243 P 37 8 - PLRY 16! 1 Kl

(dd J4,=01 |i 194, 447, f4 diddrid [Pty 16)906(t,(H= 3y Hely2 )-H 17!-9@)?& dz=o$ 8[-&, 2-

% M o085 35 S50 B e a0 S M L TR 5

_ stirred at 130 C under argon at rmsphere for 4h The
sol vent was concentrated and the residue was

Exampies 41 e BIMR (300niviczu COCH) SEHID: 324 (hakt =16, %Ha, t'33tfﬁe3 58

(. 238 RBE S kP Wb T Broa Poodeyhecs Shfle g e

(dd, Br01l6az, ORt-0dt Bedk, GRis), B8 (i bd ShH2 R blmrbﬁh(tpg |=a$3ﬁy-lzoﬁ

), 7351 Bt 725 ) SRt 15045 B Y b Hhamis 20415 2
H). ?:%?:.p%‘”g - B i e} 11H(3'NRJ(§°3 8
6. 85(dd, JO=1. %MMMT%W oH),6.97 (t, J = 8.7
4 @'ﬁﬁ(ﬁ ﬁﬂorgé%ﬁylgti d’t}é’iﬁ!‘lgl §-{4¥ ﬁyﬁagl)%r% Igf:% %-ga]éﬁic.iiéel%:
3

Jm= 25 4.3 Hz, 2H). <Ex@dmiiile80

FO"O\TIBb A qjqnﬁar fogﬁém‘f‘ﬁ%ﬁ‘%ﬁﬁ%ﬁ'ﬁﬁﬂ iq: gf%tﬁ;ﬂg ﬁg) Bﬁ‘trlﬁfr% ﬂ)?bn%o-

4,8-bis(4-flucrophenyl)-1-methyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridine (obiained in

example 66) instead of 3-bromo-4,6-bis(4—ﬂ_uorophenyl)-5-_(4—pyridyl)—1H-

pyrazolo[3,4-b]pyridine, the title compound was obtained (vield: 48%).
TH NMR (300 MHz, CDClg) & (TMS): 4.32 (s, 3 H), 6.81 (dd, Jo = 1.5 Hz, Jn = 4.5
Hz, 2 H),6.96 (t, J=84 Hz, 2H), 7.05(t, J=8.4Hz, 2H),7.13 (m, 2 H), 7.29 (m,

2 H), 8.35(dd, Jo= 1.5 Hz, Jpn = 4.5 Hz, 2 H).

EXAMPLE 76
3-Bromo-ﬁ-(4-ﬂuorophenyl)-5 (4 pyridyl)-1H-pyrazolo[3,4-b]pyridine
To a solution of 3-amino-6-{4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-
bpyridine (0.20 g, 0.7 mmol, obtained in example 70) in 48% HBr (1 mL.) at 0 °C,
a solution of NaNO; (0.05 g, 0.7 mmbl) in water (0.1 mlL) was added dropwise
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EXAMPLE 81 30
2-[4,6-Bi s(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b
]pyridin-1-yl]-N, N di net hyl acetam de WO 20041076450
PCT/ EP2004/ 001974 79 Following a simlar procedure to
that described in exanples 73 and 74, but using
WO200444764300- N, N- di met hyl acet ami de i nst ead of PCT/EP2004/001974
2-brono-1, 1-di et hoxyet hane, the title conpounds were
obt ai ned. Exanple 80: yi’eld: 10% 5 Exanple 81: yield
32% 'H NWR (300 MHz, CDCI3) 8 (TM5): 3.01 (s, 3 H),
over 3 gétiddsef 15 minutes maintaining the temperature at 0-5 °C. The mixture

.~ 3H),5.47(s, 2H), 6. , J0=1. 5Hz, . , :
was Sisciiop iiny bt ¥ toppoiEtyre, Thor & selufien of CHPT (0245 (1]

rch Mg 9 Py sl g 4 o iedltn v

stirred fér Bhat @"Ol uavasxﬂllewlgd )% ach r¢am mgnpmysehmuymﬁzmt] pth
- (,4- . , 4- j di MPLE 83

= 7 whig safitatad ol hiRamoRIE 8 B SR Noey s fferad

and thé solY Wad Yhashif 3l Linihste F BYLCHI 44 wiateF atHeoAic phase
simlar procedure to that described in examples 6

and
was washsast witginty NaOHrandohe agueens paaspeertmeiedewia fOAC. The

N .~ y 1 |
comi iR SRR pH AL RIche DRe B Nadsis, SRT BN RA RS Riness.
The @D Pro®udt THB)inedB w28 pusiied bidchr@natbgraphy dh $iliga gelsdsing
cHckledi E%-iktug{esggf i%tal’gagiﬁg Rolbriy as 81uEht, td'aftora'80 md of e fe
compbnd (viéld; 31%%. SHz, 2H), 6. 89(t, J=8. 7Hz, 2H), 6. 99(t, J=8. 7H
] z,2H) . 7.14((=‘m 2% 7.29&%2%0 7.93(&3, I i—?

H NYR(BOPdiHz,J6DEl 1+ GDsD) 3 (TMS) 42448, NH iy CD:GRk B1%e(mp 2
izel.d5 11,99 \ %3__ m3. 32 (s,
H), 7};53&’?2 . 53/0292@1 %H? :%ggg’g@ql'r%' 5 ng “S%"&?E?t“) J= 6.0

Hz, 2 H), 4.81 (t, JEXMRLEZY 2 H), 6.81 (dd,

Jo=1.4 Jmed. 4 . t = Hz,. 2 H),
701 ,“’050Eh%‘?ﬁé:@"i@:%‘?&ﬁz?#[?rﬂ%ﬁ’ﬂbd?“97. 26 (m
3-AméhoB-(4-fludephény15--pyridlyR H-pytazalo]34-Blpyrittine F dg. 9.7

o SQ‘ L oy 3 HptazlolS Bigyritine @26 6. 9
mmoly obtaina in examPIsp M) @ sojution MbHERGe: R2s M Zeft By Ins

- A r - i .
wete o Bl B B oSt NePa (4199,
1.4 minpoly indivateP (0.4 Jnlr)oyas addaa drepvriseckhis fvan stiered for 30 min at 5
°C, allowed to reach room temperature and stirred at room temperature for 4 h. It
was neufralized with 1 N NaOH and extra_ctedwith CHCI3. The combined organic
phases were dried over Na;S0; and concentrated to dryness. The crude product
gbtained was puriﬁed by chromatography on silica gel using increasing polarity
hexane-EtOAc mixtures as eluent, fo afford 63 mg of the title compound (yield:
33%). |
“'H NMR (300 MHz, MeOH + CDCI3) & (TMS): 3.46 (s, NH + CD3;0D), 6.92 {t, J =
8.6 Hz, 2°H), 7.07 (dd, J, = 1.6 Hz, Jy =44 Hz, 2 H), 7.26 (m, 2 H), 8.08 (s, 1 H),

8.09 (s, 1H), 8.37 (dd, J, = 1.5 Hz, Jn = 4.5 Hz, 2 H).

EXAMPLE 78
N-Methyl-[3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
yllpropyflamine |

- To a  solution of 2-(3-chloropropyt)-4,6-bis(4-fluocrophenyl)}-5-(4-

.pyridyl)byrazolo[?;_,4~b]pyridine (0.07 g, 0.1 mmol, obtained in example 16) in
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Following a simlar procedure to that described in
exanpl e 12 section b, but using
3-[4, 6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b
] pyridin-2-yl]propan-1-01 WD 2004/ 076450
PCT/ EP2004/ 001974 80 (obtained in exanple 18) instead
WO Z04/876458_ (t ent - but oxycar-bonyi . ) pi peri di n- 4PCVF}7@?4I‘PS’(?6‘!
t he desired conpound mgg obt ai ned (yi el d:
quantitative). b) Title®conpound In a volunetric
fl ask,
acetopitfile, (estmbx mathylaniget@8ymb..ob a38% peltgrineiib | 141G mmal)

5 2- h
s et U o b SGRA TR HAC RRBleh 3B Sr 3 g8 g
methﬂﬁiﬂh*)e (0®hithahd 36 (L d3% 93%Osdlutr6min) EfOM) after 24 and 48 h
di met hoxyet hane (2 ni wer e i ntroduced under

| respegh\gftly» Hhersginie ohase evag séﬂ%ﬂ OVeRh Nazeu et gorpenialedjto

drynesb! ﬁ'ﬁ@dcrga%:d&l&éuc& %ﬂf’eﬁrg%); ya% q_ﬁﬁ‘féa' Bgtsdlcﬁ IXEMA?}MEOSI

wat er - an was a es were separate
m:xtufﬁseoﬁqxsmmqn&m nakariyx 8s aeltert, wotaffqzdd% maieé the title

n| C ed over Na2SO4 and concentrat ed
comppld @E&?“ng‘ir@(@ product obtai ned was purified
H NNBX (sdmmmt wmaimm)sz () wrog@b Nsll-nazomrsaa(m 1H), 2.61

polarity m xtures of | uent to afford

(s, 3 r:mz@ (éf-' fﬁe'f hz.t3 ), éeﬁ?déulrﬁﬁ Wzﬁa . 6:82/4dd, 4+ A3

~ 45 ORI G SEH S T TR B 10 . 2

7.27 (@, amw@qs)ﬁa 832 (dit) Jo 3d.5-H2, & #64,5 Hep 24HY . 4
, 89tJ—8 0 (9 =86 . 2
tl)l), 714(§n 2 E%ﬁ%ggm o & (s, | H, 8 32

[4,6- Bg;(%-ﬂuogoﬁh@yﬁﬁ kdlpyﬂdﬂl)ﬁjirazé’lotﬁ,tl-lﬂﬁ(ﬁﬂmhﬁ -fmethanol
i s( ar o

A suspesin, 3. hOrHSATHO[OBhBYYIH SRl Ay aEzaloRd fplvicine

0 30-409 formaldehyde (0.9
© 20§ 8%@%’%%?8?%&%3&? pr!eéi);/rll)gl r{oﬁ\id th§/e|0US ?rm%y? |ydy () py

mL) wae etlm{eds at- 130 §e | hidee aFgon @Wmng)mar@ﬁm har Tbﬁ ORHVEE QVaso

' bed
concepligte SREeEShE yES disolog i oMbl ar SiG1s Shi Sarer A,
“the pb§se‘§ bRy rsleFar@md OfHebRtid Phasxavgsl aridd ovenN=:80, aind

concebb i e e e i bt R ek ch
chrorr%g;ﬁr&ﬂﬂ/ én ki %‘lﬁﬁ%ﬁat‘@%ﬁ&%@ Ef(b]@c Hihhl%s &Qﬁﬂ?@éﬁmﬂﬁﬁﬁ(
as elueniCiaaifad(TH0ENg ofitheditle §omquund ld fomn BEEld:$5%)- H) |
o e 50 R T 05 € cH 31yt 79 A
6.85 (dm.ﬁ, =81LB %J,,;L +4)5 Hz, @ﬂ)(ﬁgﬂ(t H) = 8% 87, { ), 7.08 (t J308.7
He, 1 B el Q0802 W)y 230 10ms 2D, To9 R 1A #@4 St . dn =
43H£-ﬁ'\ﬁ’) 1.57 (s, NH + H20),
EXAMPLE 80 _
2-[4,6-;-Bis(4-.fluorophenyl)-s-'(cl-pyridyl)pyrazolo[3,4-b]pyridin-2,-yl]-N,N-
' dimethylacetamide
'EXAMPLE 81
2-14,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yi]-N,N-
o | dimethylacetamide
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4.26(s, 3H), 6. 88(dd, Jo=1. 8Hz, . JmF4. 5Hz, 2H), 7. 20(d, J=8. 4
Hz, 1 H, 7.29(d,J=8.1 Hz, I
735(de024Hsz:81Hle) 7.50(dd, JO= V\D
20041076450 PCT/ EP2004/ 001974 81 2.6 Hz, J. 8.2 Hz,
9 7.91 (s, 1 H), 834 (d, J =21Hz, | H) 8. 43 -
WO 200 g7645(000n-p| ex signal, 3 H EXAWMPLE 87 PCTIEP20041001974
4, 6- Bi s( 6- chloropyrldln 3-yl)-3-nmethyl -5-(4-pyridyl)-1-
- H pyrazol o[ 3,4- 5 Db] py??dl ne Followng a simlar -
procedure to that described in exanple I nmethod A but
Followisg ragsnmlja( ﬁmcadiwedpjzhat diencribed ih <Xamplgsyf3 ayd Téthhd nsing

2 B LGB S GE Ao Bbrah AR R bine. o e

compauﬁu‘s wereoEh&y | - 2H pyrazol e i nstead of
am no- 2H- razol e, the title conpound was obt ai ned

Exaﬂm%ﬂdﬂe % . 'H NVR (300 MHz, CDCI3 + CD30D) 8

a8y B 1 RNAE SO MDREDY: (65%. 4
3 H) 6.4 (s, 2 HH60d0d I, =1.5212 iz ATz BHY 6:81 (EL) H)5.7 31220
%030 Sa 4tk PH), P18Tm 2 B0 3P TAIDH 7 85 8% 1), 8.8, o,

..1 eﬂz6;j,§l=sq(;§ﬁgejg Pyl pyridin-3-yl)-5-(4-pyridyl)-1H pyrazol
o[ 3, 4-Db] pyrldl ne FoIIovvl n%a simlar procedure to
that described in exBid 8&t hod A, but using

(obri it h 212 (2t aighu ity R e
- 1-(4-fl uorophe:yyildyl)ﬁyr(azem3 ﬂdg]pyadinanone the title

conmpound was obtain 2399 . 20 "H NMR (300
|sz CDCI 3) 8 (TM): Eg"@f’%&m + H20), 2.59 (s, 6

(d 4% B@s(@ﬁﬁlordpheﬁylm—Ee-ti-meiﬁmwe‘%hﬁxﬁéthyﬂ 5414- 6. 99

023 %33 Hz, H) 7.33
(m 2 H) | 7 9@3'(@)!')?3/%5’-0' lewadm&o = 1. 5 Hz, Jm =
Foflovﬁné a"g ilfr E[é'(l'kcecﬁjrézo (Hélt déscribed it kBmplbs'd and7 aﬁlt(défr@aﬂ

bromerfiZm@haxweva}gﬂmeympt@d( of fedaedfiane dbettipl Fompounds

: pyridyl)pyrazol o[ 3,4- b]pyridine Follow ng a
weretgl'i)t%fl‘lfeg

I"'ar procedure to that described in exanples 6 and
Example Mtyielﬁ'l 2V NH (NRARD (3000RtHzY CDIOH) 8o TIMB )01 8.28n(st Ba&d), 845

2 5508 A o E RN o ) P Y o
= 1% ilaz%, -?4 S'Hz 3. @66@3 (t, J.J A = o6z PIZFE’HQEG ggbb(t J&= @r(mm .
7’14(m 2H) (29(m 2H) ?93(3 1 H), 837 (dd, Jo = 1.6 Hz, Jm—44Hz 2 H).
Example 83: yield: 19%; 'H NMR (300 MHz, CDCly) 8 (TMS); 3.32 (s, 3 H), 3.50
(m, 2 H), 3.68 (m, 2 H), 4.08 {t, J= 6.0 Hz, 2 H), 4.81 (t, J = 6.0 Hz, 2 H), 6.81 (dd,
Jo= 1.4 Hz, Jm = 44 Hz, 2 H), 6.92 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.6 Hz, 2 H),

7.13 (m, 2 H), 7.26 (m, 2 H), 7.86 (s, 1 H), 8.32 (dd, Jo = 1.5 Hz, Jp = 4.5 Hz, 2 H).

EXAMPLE 84
4,6-Bis(4-fluorophenyt)-2-f3-(morpholin-4-yl)propyl]-5-(4-
pyridyl)pyrazolof3,4-blpyridine |
a) 3-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yl]propyl
methanesulfonate

Following a simitar procedure to that described in example 12 section b, but using

3-[4,6-bis(4-ﬂuo‘r0phenyl)-5-(4—pyridyl)pyrazo!0[3,4-b]pyridin—2-y|]propari-1-o_l
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8.6 Hz, 2 H, 7.07 (m 2 H, 7.25 (m 2 H, 7.50 (m 2
H, 7.61 (s, | H, 7.72.(m 2 H), 8.32(dd, J(,
=1. 6Hz, Jre4. 4Hz, 2H) . WD 2004/ 076450 PCT/ EP2004/ 001974
82 EXAMPLE 90
2- (2- Ami noet hyl ) -4, 6- bi s(4-fl uorophenyl) - 51( J‘p%/rrd

WOEJW‘Q%?“O[ 3,4-b]pyridine To a solution of PCI/EPZ004/001974
4, 6-bis(4-fl uorophenyl% 2- (2-pht hal i m doet hyl ) - 5-(4-
pyri dyl ) pyrazol of 3, 4- bPPyri dine (0.09 g, 0.2 ol ,

. obtained in exanple 89) in EEOH 5 (2 nL), hydrazrne
(obtained ofiy d es@®PIE0. gnsteads APy 1{les- m@m@aaréﬁwiinli@ﬂdm—‘l-

vt e AT sk Ao 8 adarafell (L 0L7 e

b) T.ﬂéreompuands phase was extract ed with Et OAc. The

in 2 yoiTaph B8k S Bty Gopui B aeog o P
-yr]p?dgyr Mefiac@cHRRY (0010 §id.2 ﬁﬁn&ebbﬂéﬁieﬂgn GhisHod-dYeE (00003

tures of |ncreasr ng polarity as eluent, to afford

g, 0.6 mrgplpfmermbolirier (0:0% gnﬁ&ulmnoi)( W@l"e&fi‘@@i@%ﬁhﬁﬂﬁﬁ@(@bb

v Rl Sy Sip BB B i o

strrreb*%t it'ii‘s“lerﬁb@raﬂrr& o@e@ﬁt{l‘ﬁ Alfﬁxﬁrre Idiwaferl-&nd Ft@R: (as albided.

' . I
The plr,aseg wepe sqr@rgt@g Tbe aqqecys@asgmras @d@cﬁq;) with ﬁféAc(. SThe
- t d t d Th rude
orgawgg% l'efj cl)Jvoerr (I)\fp Se%'/ %nd cogrcen rate o ryness. The ¢

pyri d pyrazol o[ 3, 4-b
prodycb ybtaihad- @ag«Ip}reﬁmhm|chrqm@ggraphmmm$rlrca gel using increasing

oy ey ERSSRRITI o ) b et

'(y;e1d23®%)rrrml obtained in exanple 24) in 20 a 4:2:1

GRG0, GoET NS4 i 8 DR b S, o

.S U 0 NSRS st
6.89 (tphcehi rl-m GEbIH) .00 (tyrie‘s&ﬁ H#e2 ERuBd4 dedud) 76’01 Hnn%é*)

77.81 ;g:ié-ﬁ éE%&ﬁng élf_lgn?t.oglrﬂquz H?nSI lica gel using

ures "f "I ncreas
eluent, to afford 0. ERAWRIE 825 the title conmpound

sl BieSlan ) S 4y g Bipphiie
(t, J =4.7 Hz, 2 HgxpngdEdgs, JO= 1.6 Hz, Jm= 4.4

4 Sﬁs(échlprop%r%}n-girﬁl) %—m@%h;bsl_%%pém%ap;m%lp&%ﬁ i:f}g}?riéi'n%
Follofipd §iRSlar PRcEddreo at discribedt A dampled 13 aR@ 7HXMRlNg
4,6- bB{fI-éhlﬁrowderrﬁeﬂ)rﬁ Y4-pyridy)riH-pragalofisf-ilpyigingr dokipisrd, &
examp_]éo yﬁd) fistead of 4,6-bis(4-fluorophenyl}-5-(4-pyridyl)-1H-pyrazolo[3,4-
blpyridine and iodomethane instead of 2-bromo-1,1-diethoxyethane, the title

g polarity as

compounds were obtained.

Example 85: yield: 26%, H NMR (300 MHz, CDCl3) & (TMS): 1.56 (s NH + H20),
4.32 (s, 3 H), 6.88 (dd, Jo = 1.5 Hz, Jn = 4.5 Hz, 2 H), 7.19 (d, J = 84 Hz, 1 H),
7.31 (m, 2 H), 7.58 (dd, Jo = 2.4 Hz, Jp = 8.4 Hz, 1 H), 7.84 (s, 1 H), 8.37 (dd, Jo =
2.4 Hz, Jn=6.9 Hz, 2 H), 8.43 (dd, J, = 1.6 Hz, Jn = 4.4 Hz, 2 H).

Example 86: yield: 27%; "H NMR (300 MHz, --CDCIE,) 8 (TMS): 1.57 (s, NH + H20},
4.26 (s, 3 H), 6.88 (dd, J o = 1.8 Hz, Jp = 4.5 Hz, 2 H), 7.20 (d, J =84 Hz, 1 H),
7.29 (d, J=8.1 Hz, 1 H), 7.35(dd, J , = 24 Hz, Jn = 8.1 Hz, 1H),7.50(dd, Jo=
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Following a simlar procedure to that described in
exanples 6 and 7, but using 6-
f1 uorophenyl - 5- (4-py(dyl)-1 H pyrazol of 3, 4- b] pyrl di ne
(obtained in exanple 77) WD 2004/ 076450
PCT/ EP2004/ 001974 83 instead of

WO 20060%6#58 ( 4- f | uor ophenyl ) - 5- (4- pyri dyl) - | H BGFERSHHPE 74 -
‘b] pyri di ne and i odonet gﬁne i nstead of i odoethane, the
title conpound was obta ed (yield: 35% 1H NI\/R (300

26 WJ@C@% I (81 (6 0. 6 (00 2 a1y 8.45 = 46

(cordrﬁex 3|4l (m 2 H), 801 (s, 1 H, 806 (s, | 5
8. 1(d J56. OHz, 2H) . EXAMPLE 93
4 6 Bi s(4-fl uorophen)EXAMPLE §iht hal i m dopropyl ) -

di I
g obREE Sy e By et 88 ang
7 but using N 10 (3-#pgrigmecpy! ) pht hal i m de i nstead
Fo"o@wa'-e%%?r%ﬁai%?;eecedumemhaq desRF I erstily 1SmpiREYA, bot ysing
1- (G-f:ﬂorob%ndlﬁ-ﬁyljﬂ é4-%yﬁ) eg"laglgné o?%nnfdg }Eéeligmp% fof ferengs 9%
lnsteaggpf 1324 ﬂlg)rqph@yi)s_z pyrigyl h@nqnej andg. &anmo—&-m@;hyl-ZH-

o 343 o e i

9%).4.5 Hz, 2 H. EXAMPLE 94

i ﬁh%(é‘pﬁiaacéﬁ"&@%ma)ﬂz aB%oI S S 5L e #0),
6.92 $2'2H¥ ﬂiz@ %/8"4*1%& )y i4) &3 @(;‘1 ﬁ%%ﬁgﬁeﬁ%ﬁ&fﬁ J2

azoI yridin
t’rar Z.n1 b&dﬁé@ ébraa% s,aht).18.35 — BAB (camplaxi signal Id).

i ntroduced. The m xt Eatedto 100 C for 1

hour. It was allowe 0 co00l’, adjusted to pH = 7 and

aﬂaﬁtBiaﬁtamgg?ilpyricﬁhW)ﬁsquiwL@@m %py%o[&‘y;ﬁﬁ]@ﬁﬂﬁié
. a_oyver and cqnge a 0 dryness. e crude .
FollofiHGia, e procAS Igdaat e pirechin Xl el v putysing
1-(6- methwgn@ﬁls-wszmpbﬁdﬁ{éwﬁo%qomamear.ﬁ%efééfrer?e'é example 13)

olarit ent, to afford 166

I NCreas| n
insteqq  ¢fe 1 c@rr%@mepyh) (&-pyegy/éethqnqrﬁmhesdwe Ms@mpmgya$

bt (s,2 H, 6.83 (dd, Jo = 1.4 Hz, J,, = 4.4
oa;ﬁé&l@?e{d%g@ t, J =85H, 2H, 7.00 (t, J = 8.8 Hz,

™ NMRH@OO MHE&SG(Jﬁla)B (FIS)71.89 (§NH +2H49), 26998, q Bi), 6190Hdd, J,

= 1-5%% é'm(ﬁfmhé'ﬂ-’r’o%{jﬁ) ég? 88*04 S(EQ'] ﬁ%h’gﬁ‘ﬁs E@» = 78 Bge 1

7.33 (nRyZ HY, 994 &, 4-HR BB (i, 08= 1.5 Hz, J, = 4.5 Hz, 2 H), 847 (d, J =
2.1 Hz, 1H), 8.80 (broad s, 1 H).
EXAMPLE 89

4 6-Bls(4-ﬂuorophenyl)-2 -(2-phthalimidoethyl)- B -{4-pyridyl)pyrazolo[3,4-

' b]pyrldme ‘
Following a similar procedure to that described in examples 6 and 7, but using N-
(2-bromoethyl)phthalimide instead of jodomethane, the tifle compound was
obtained (yield: 29%).
"H NMR (300 MHz, CDCl3) § (TMS): 4.32 (¢, J = 6.1 Hz, 2 H), 4.76 (t, J=6.0 Hz, 2
H), 6.81 (dd, Jo = 1.6 Hz, J, = 4.4 Hz, 2 H), 6.88 {t, J = 8.7 Hz, 2 H),:6.95 (¢, J =
8.6 Hz, 2 H), 7.07 (m, 2 H), 7.25 (m, 2 H), 7.50 (m, 2 H), 7.61 (s, 1 H), 7.71.(m; 2

H), 8.32 (dd, Jo = 1.6 Hz, Jp; = 4.4 Hz, 2 H).
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enyl)-5
A ﬁpﬁlﬁ@nco@éouﬁeﬁ

Following a simlar procedure to that described in
exanpl e 90, but using 4, 6-bis(4-
fl uorophenyl) - 2- (3-pht hal i m dopropyl ) -5-(4- pyndyl)pyra
zol o[ 3, 4-b] pyri di ne WO 2004/ 076450 PCT/ EP2004/ 001974
84 %obtalned in exanple 93) instead of

WOZ0EDHHEY 4- f | uor ophenyl ) - 2- ( 2- pht hal i mi doe®R/EF2004/601974
5-(4- pyrldyl)pyrazolo[s 4-blpyridine, the title
conmpound was obt ai ned (y%eld 49% . 1H NMR (300 MHz,

CDCI 3) 8 (TMB): 1.54 + H20), 2.19 (m 2 H),
2.76 (t, J 6.7 EXAMPLE 90

-(Q)ka%gaeéﬂgﬁ Zizé béﬁﬁ-ﬂzwyﬁf&ﬁww %ﬁé%@%&*

"To 2 ), Folatho(m dof H) 4,67ig@-fluorophehyl)- 2-(2’p8tha( mjdoethy));5-(4-

pyidp B ORia. L Frido (e gy P2 Tatpk offinef i prarbe 6oy Efor

2 rriﬂ?,DWcﬁéﬂh@[rﬁoréhWW (0102 430.3 mmol) was added and the mixture
q{y %@ \(Aﬁtoent but oxycar bongl)pl peri di ne- 4- car hoxam
was | fl?é‘t o= F}& B. & mpiye ‘Efr‘M fef@nd t@%y@s sided; Mg

lphaée% HERBbSardfed. Tk Hqiddds I{atsﬁr\gas extracted \nélth EtOAc. Th

but oxycarbonyl) pi peridi ne-4-car ['Tc acid I nstead
orgapic( phasebwvag dried gveNasH)4 ;mdsconcentrated to dryness. The crude

prockSr SR W-E YRG! B Suirhabts iy i dncd desib orih Sasd

mixtdres af Omt‘reasihg polatitls ay eiudnt,)to ldffopy 5Azag aff Ihd itk ryrripdune
. é%(%%@i ned in exanple 68) instead of norpholine, the

{ylel conpound was obtained (yield: 26%. 15 EXAMPLE

H N% (dﬂn[MHé @D@(ag ngS%ﬁF%‘ﬁ@’ NHz 3 H)P3 BB W= 4.7 Hz, 2 H),

razo O
4. 49)(t et B i D, |618$1édd4de&rb6*mma§ £61Hzo W 1)y 600s(tnd Fefk.8

e ZHRGAIG Lo PBLRAr oL, PR 01 1, 4702

(dd, 5 Py 163D Jl=34 4-Ha, rzym)t din-3-yl nethyl ]-1-(tert 20

but oxycar bonyl ) pi peri rboxam de (obtained in
- exanpl e 96) instead MPLE%@}

2-fua- Bt Jﬂ-ﬂ‘m@%;ﬂi@iﬁﬂl@f&lﬁ%@l&ymﬁfr&b!ﬁg344-)6%&yrf’dlﬁ-2tylfétﬂaﬁélu0
n (4- "pyridyl)pyrazol o ridine
~his éi @vheéwl)@y(ﬂewadyl&rz (telrahwtwpxrew@

x%yl]p%ﬁg[?: 2. f{]@‘%e .30 g, %OQ ﬂgﬁﬂ) BB%F?%@%Q %Qé}JEpt'gD%)' it
a 4:241 Mhixttick o AgOBbl: 'DHHHQOZ(4EI)mL}5w3@ hébtedald 35 °Q cerniglh. The
mixtuy wasqaloy b{ogé‘chs g g el Wit Satgrapqfla Hjc"cp;a%a;%&g%q@d
with \EtGAﬁ Thé‘zorgambb pha%eoﬁas d%e&%\(e@qn%zaga Sh) %heerﬂra't@d to
dryn@S( ihgéwzlﬂ ReQgyst @bw)edzms @wg“(ezﬂ 1 Qimraﬁmfﬂﬂhyns Siligaggl
using AXahBYEBAR! MbRirds ofcRidily' shiaiRy BEAMREHE B%iford 0.78 g of -
the title compound (yield: 87%).
TH NMR (300 MHz, CDCls) 5 (TMS): 1.61 (broad s, OH + He0), 4.21 (t, J = 4.7 Hz,
2 H), 4.58 (t, J = 4.7 Hz, 2 H), 6.83 (dd, Jo = 1.6 Hz, Jy = 4.4 Hz, 2 H), 6.91 (¢, J =
87Hz,2H), 701 (t,J= 86H22H)714m12H)727m12H)787@ 1 H),

© 8.33(dd, Jo = 1.6 Hz, Jpn = 4.5 Hz, 2 H).

EXAMPLE 92
6-{4-Fluorophenyl)-2-methyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridine
Following a similar procedure to that described in examples 6 and 7, but using 6-
fluorophenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-blpyridine (obtained in example 77)
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143- Benzyl oxypropyl ) - 4, 6- bi s(4-fl uorophenyl)-5-(4-pyri
dyl ) pyrazol o 3, 4- b] pyridi ne. WO 2004/ 076450
PCT/ EP2004/ 001974 85 Following a simlar procedure to
that described in exanples 6 and 7, but using 3-
br onopr opanol benzylic ether i nstead of I odoet hane,
WO ?(}?émﬁi‘i"l e conpounds were obtained. ExanpPETEEROO4MITY.
43% 'H NVR (300 MHz, CE?IS) 6 (TM5): 2.38 (m 2 H),
3 48 5
6HZ, 2H) , 4. 44(s 4.57(t 6. 7Hz, 2H) . 6. 82(dd, J
'"St‘??dl @‘Hz4 §rhlS(ﬂ-ﬂ90mpheayi)r§ 4—Byrz’;br$)(iH-pwazo!9I374 -pipyriging) and

lodoﬁle%%r{eélgstélag Rﬁp&o@#ﬁ'@g@ ﬂS}Q t}l? ?&Qpcfdﬂq)v@asggbﬁﬁ%@ &y}e@ 30535

~TH NMRB (360 MM, EDEIY SHIMS)2H56 (!Emaﬁpl HH99H2®) eu 3t (326%) 6I95

.9 o LG Bty T8 drap o T 1B, ek %bﬁé’%ﬁw B). s‘&%ﬁ) 1

H)@E‘ﬂ&(ﬁULé@Hzﬂ—l Hz, 2 ,690 (t, J =
, . ,2H) 12(m2H) 7.24 -7.33

corrpl ex signal, EXAMEG- 3 , 8.32°(dd, JO =

o Eelopmoinfy “%-vgf@i"*'f'f’ﬁ?%%ﬁ@ ESppyrzelelssy.,

yrazol o[ 3, 4- bj pyri di n- Blpyyidiret hyl ] am ne EXAMPLE 101

FolyiRG AN aras i i il issspbad i syamolen el itut yeing A

(3- bﬁéhi cg})ﬂl)bﬁmaﬁtﬂidez%&éﬁd Qi HoBthahE] tAE MO SRR Owas
escrib in exanples 6 and 7, but using N

obta(ngdéyfp@ 3&%y| ) di et hyl ani ne hydrochl oride instead of

HMBEERRIONANe, SOE TR L SER s T2 TRt U5 o2 e 2

H), ABIR(Y 3606 BHiz, XBPIGH2 @d| INE)T.5 G299, €145 Hzz 2HR 6189, (16 =

8.7 12 1, 302 {9 5 &7 fizg2 1, 7.47 G, 2a 284, 2 19, %77 (. 2 ),
7. 83((ﬁhd2+9"19§g§t11ﬂ1f% @J(dd-?hi) $.68% tJm 4.5 18, & H).

C 7,29 (m 2
785(s 1 H, @@%HE%—15F@ Jm45(l—|z 2
6

H’T%fé@ﬁa%ﬁéf“%%Pi”"?b%ﬁéﬁ“d%’ﬁﬁ%}%@&éq%bﬁ“ﬁ=
Hz 4 H, 3.09 (t, Yylacetabdélryde2 H), 4.69 (t, J
in ag @Ig&'ﬂ'ﬂtmj fPang( gr‘g # Babet!:?o%o%nﬁﬁl 05 E'Z [fﬁ!l.):d]m&ﬁerty -5- (f
ynd!vl))pyrézc%[S(mb]pancﬁ%e (@ 385 @.s, mﬁ:pobta&a’&Zn esanplt073y ahd 9 N
HCl (2.6 mL) were introduced. The mixture was heated to 100 °C for 1 hour. It was
allowed to cool, adjusted to pH = 7 and exfracted with EtOAc. The organic phase
was dried over NaxSQ, and concentrated to dryness. The crude product obtained
was purified by chromatography on silica gel using hexane-EtOAc mixiures of
increasing polarity eluent, to afford 166 mg of the title compound (yield: 65%).
H NMR (300 MHz, CDCls) 5 {TMS): 5.26 (s, 2 H), 6.83 (dd Jo=14Hz, Jp=44
Hz, 2 H),6.91 (t, J = 8.5 Hz, 2 H), 7.00 (t, J = 8.8 Hz, 2 H), 7.15 {m, 2 H), 7.30 (m,
2H),7.88 (s, 1H),8.31(m, 2H),9.85(s, 1 H).
EXAMPLE 95
2-(3-Aminopropyl)-4,6—-bis(4-ﬂuorophenyl)-s-(4-pyridyl)pyrai_olo[3,4-
| blpyridine

3
72
= 7.

‘Following a similar procedure to that described in example 90, but using 4,6-bis(4-

'ﬂuorophen_yl)—2—(3-phthalimidopropyl)-5-(4—pyridyl)pyrazo]o[3,4—b]pyridine
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Hz, 2 H). EXAMPLE 102 WO 2004/ 076450 PCT1EP2004/ 001974
86
4, 6-Bi s(4-fl uorophenyl)-5-(4-pyridyl)-2-(3-pyridylneth
yl) pyrazol o[ 3, 4- b] pyridine EXAMPLE 103
6-Bj s(4-fl uorophenyl)-5-(4-pyridyl)-1-(3-pyrid
WO?‘?”}"BZ};F%?M o[3,4- 5 b]pyridine Following &° 2?,/%0,:»%’{@1974
procedure to that descrigped in exanples 6 and 7, but
usi ng .3- chl oronet hyl pyri di ne hydrochl oride |nstead of
wer e obt ai n

. (obtgiREE5) BGe 535 ielead ol 4 DR ero BB N2 piaslmidgethyl)

5- (4 h@l)&)yfaz@ﬁ)[ﬁ 3. b]Byrld)ne @'ﬁ?tftle &H}pound wassobéamed (yreldl_l)49%)

693@(1 MHz, QD.CIa'/) WMSZ 1.6 (s, NHO+ (H0) 2. Fr@ (m7234), 276 (2 J

=6 t%'z B oz, Ped haatig, otaB i amTiatli2 v,
6.908(1,6B=(%7 Hz, E.l)H) Bao) &=183: szzeH 7. i‘@%h QFH)NMEO((&OOz H),

731W1U%§l@6 TNS&HSSO% *694(t J=8.6 H, 2

,701(tJ—87 gjgsH) 713(m2H),7.27
(m 2H, 7.79 (m H, 8.32 (dd, Jo =
Wum,ﬁuBIS(ABﬂmamp envla 5-(ﬂ-py)rqdy$) 'E‘ﬁ-pwazczlo[s &bIpyrielin-2- H)

N, gy e BN Eatshypingrisiine Ararbexamids, | )1

‘Follqwn@acdxm[iﬁ probddureitditiat despiifiar bpskdraste 8, B0t GM/HLEer-

butoRyERehy IRy Tdipe-rearionlic paid instench ol -y P-piskt-fucpphenashis:

- (4—p)9M9I95)952{i§[34F g;bpﬁdahlity[ vetle Yhdi@r &Ry ]:?lHH}ﬁ)nFéiMI-QVB-B&&@

roce at descri bed in exanpl e 6 an

ﬂuorqphe@wt) FgidxD- 1(EpyEaraleld dripyridiar niebtajnegriimeexample 68)

o4 RSN 34 Bl ind SRS e AL 25 o

I\/Hz CDCI3) 5 (TMS): MPLEZHTZQ (conmplex signal, 10

Ry didorsphpriiry gy ot Syt

(t J = 8. 7 eﬂ?ﬂbzp&:dlﬁe@ma{aok&mldé 30 (m 2 |'|)
42
Foilowng %@'@?&rﬁfp@d}@% to Yhak dgscribeg, in- exapipte @bobutmzang N6

b:s(4£ﬁ9@h?aheﬁylg EN ) yn@y_éﬁ;H fy?az%YOL{S 499 P‘?%‘-S?Ir%@!?ﬂﬂ?_t %teg}l

'butowcg:;lpopml&plpendme-4~carb0)\am'_c|i?e (obtal in example 96) instead of 2-

[1- (ten‘—butoxycarbony!)plpend1n-4-yl]-4,6-bls(4-ﬂu0rophenyl}-5—(4—

‘ pyridylypyrazolo[3,4-b]pyridine, the titte compound was obtained (yield: 63%).

H NMR (300 MHz, CDCl3) § (TMS): 1.40 — 1.90 (complex signal, 3 H + H»0), 2.18
(m, 2H),2.63 (m, 2H),3.13 (m, 2 H), 4.15 (d, J = 5.1 Hz, 2 H),.5.20 (broad s, 1H,

NH}), 6.20 (broad s, 1 H, NH), 6.78 (dd, Jo = 1.5Hz, Ju=4.5Hz, 2 H),6.94 (1, J =

8.7 Hz, 2H), 7.03 (t, J = 8.7 Hz, 2 H), 7.08 — 7.14 (complex signal, 4 H}, 8.30 (dd,
Jo = 1.6 Hz, J; =4.4 Hz, 2 H).
EXAMPLE 98
- '2-(_3-Benzyloxypropyl)-4,6-bis(4-fluorophényl)~5-(4-pyridyl)pyrazolo[3,4-
blpyridine
EXAMPLE 99
1<{3-Benzyloxypropyl)-4,6-bis(4-fluorophenyl)-5-{(4-pyridyl)pyrazolo[3,4-
“b]pyridine. |
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Jo=1.5Hz, Jne4. 5Hz, 2 H), 6.93 (t, J = 8.8 Hz, 2 H),

7.01 (t, J =8.7 Hz,2H), 7.14 (m 2 H), 7.27 (m 2

H), 7.86 (s, 1 H), 8.32 (dd, Jo = 1.5 Hz, Jm= 4.5 Hz,
. W\D 2004/ 076450 PCT/ EP2004/ 001974 87 EXAVPLE 106

4,6-Bis(4
wo?‘\“‘h@ﬁ‘{?ﬂhenyl) 5- (4-pyridyl ) pyrazol of 3, 4- b ER/FF2H}4(p01974
yl]Jethyl]piperidin-4-ol,.1n a volunetric flask,

2-14, 6- bls(4 f1 uor ophen$i ) - 5- (4 pyri dyl ) pyrazol o[ 3, 4- b
. ddi n ? yl]acetaldehyde (0.08 g, 0.2 mmmol,
Folloyiig, A sirailar prasasives to bt descrbied in examples 6@0dbh rhsih yaing e

bron{néégﬁfanﬁl b% %/h?%ﬂ\ér lpgtregg Sﬁgﬁ%&x@éﬂﬁ qkn@%tl% ogfﬂogjggg éée e
obtaireder ar gon atnosphere. The mxture was stirred
exafiE e Void o AELWARTRRE Mol TS 23 A B i e

(W wraeﬁﬁezoﬁy attwl(s ihlﬂ 4@7@&9@%@ @Qgﬂl g'gé (&&U aC’f sqhz I

over

- 7gé':l.ﬂl C ase was
4%Ha. %&Hc@ﬁﬂr(ﬁnﬂeﬂ 8 Ha.r%/h&.s&QQTheJ =e817d82p2 bﬂuEﬂO (m 2 H)
7260 %98 WnpBES 1172 ms KV ACREL gt e g e o

2H)eluent, to afford 19 of the title conpound (yield:

xargd eyl By 3%?#%'2(3@% oDy § AMS: H)19 béz?%?n? 5
@t J =HB 1 ﬁz &Q—I&Wﬂl@(s"@ Hf’tl 24 (t m: &9 El)zg%ﬁ)%sﬁ Wd.2 oS 1H§i5128§
= 45H)iz ZH().16 00 (t, 3 =84 l6:ZI—TzH)2?01—|Xt, JE m lizn 2 BI)LH. 121ng H),

7.24 %?;aﬁizc’tﬁlale% ﬁfg% ab 77 o551 24 888 0d %= 6842, =Y a Ty,

2 H).3-[ 4, 6-Bi s(4-fl uorophenyl)-5-(4- pyr| dyl ) pyrazol o[ 3, 4-b
] pyridin-2-yl]-2- hy ro n-1 - EXAMPLE 108
3-[4,6-Bis(4-fluoro pyrldyl)pyrazolo[34b]

NN-F!Méﬂlﬁl [2-{4,6-% 443]110?&’&5@?@)05 PRAGridy yragéloﬁphl Widing-

sim ["ar procedure to that described in exanp es 6 and
7, but using 3 bronoyldhdirmines- di ol i nst ead of

i odoet hane, the titl S wer e obtai ned.
Exanpl e 107: vyi el d: %@oﬁﬁgﬁ (300 MHz, CDCI3) 6

: N,N'Pmyl-m[%b(&i‘?r-ﬂllﬁromyl)-53{47-13!/(@1)m!rbﬁoloﬁi,%]l@ylidih~1-

H, 4.60 (m 2 ]f,eghg 1H OH), 6.83 (dd, Jo =
1.6 Hz, Jm:44H22 %‘"t‘i“eJ—87Hz 2 H, 7.01
Folloing Dsimilbr froedurd ibithat dedditionm in 2xbnples3and 28bl.6tmsui§ N-
(2-chﬁiﬂeﬂzyuq)eﬂ%<ram§| 'Qdmﬂorwér%eadz@%d@ethm ee@a walents

of KOFP@SHitleTdnipdonds Jvebe obined. H) . 4. 26

Example 100: yfeid: 5%; H NMR (300 MHz, CDCls) 5 (TMS): 0.99 (, J = 7.2 Hz, 6
H),2.56 (c, J=7.1 Hz, 4 H), 3.08 {, J = 6.5 Hz, 2 H), 4.48 (t, J = 6.5 Hz, 2 H), 6.82
(dd, Jo= 1.5 Hz, Jy=4.5Hz, 2 H), 689 ({, J=88Hz, 2H),7.00(t, J=8.6 Hz, 2
H), 714 (m,; 2 H), 7.29 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, Jo = 1.6 Hz, J 4.5 Hz, 2
H).

Example 101: yield: 73%; "H NMR (300 MHz, CDCls) 5 (TMS): 1.05 (t, J=7.2 Hz,

6 H), 2.66 (¢, J = 7.2 Hz, 4 H), 3.09 {t, J = 7.2 Hz, 2 H), 4.69 (t, J = 7.2 Hz, 2 H),
- 6.82(dd, Jo=1.5Hz, Jn=45Hz, 2 H), 6,92 (t, J = 8.7 Hz, 2 H), 6.98 (¢, J = 8.7

Hz, 2 H), 7.14 (m, 2 H), 7.26 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, J, = 1.5 Hz, J,, = 4.5

Hz, 2 H). |

EXAMPLE 102
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'2H)‘856'1((ﬁdg~15H [,,3 I-szH ), 388 4

(m 1 H, 478 (m 2 H, 530 (s; 2 H OH, 6.82 (dd,

Jo 1.5 Hz, J. = 4.5 Hz, 2 H, WO 2004/076450

PCT/ EP2004/ 001974 88

6 94(t J=8. 6Hz, 2H), 7. 03(t, J=8. 7THz, 2H), 7. 14(m 2H), 7. 28(

2H), 7.91 (s, 1 H), 8.34 (dd, Jo = 1.5 Hz, J. = 4.5

WO m410?245p|)_ EXAMPLE 109 PCT/EP2004/601974

4, 6-Bi s(4-fl uorophenyl) 65-(4 pyridyl)-2-(4-pyridyl meth

yl) pyrazol o[ 3,4- 5 Db] py |d| ne EXAVPLE 110

I s(4-fl yorophenyl) - yridyl)- 4-pyrid Ineth
' %6;% (4;&6?6{ ey Hywrafwez pvadyln@tbyl yrazolel3,
procedure to that desgy Pgﬁﬂ gn exanples 6 and 7, but
using 4- 10 chIoronethJ i ne hydrochl ori de instead
of iodoethane, the tEXAMPLEMI8Unds were obtai ned.

%ﬁ%?kf E&%@P(‘éﬂy 5 -psé/chqu %ylgigﬁme%)pyrazolgk t?

(dd, Jo=1. 5Hz, JnF4. 5Hz, ppr,(ﬁr.QO(t J=8. 1Hz, 2H), 6. 99(t, J=
- 7 33 (co | ex
Fofloy%plmllg}r_%oceqiur@to%at qespgbectgm (upées § and I;pmgt usimgy 3-

chlorbll'he lﬂ’s_i')ndlﬂe %ﬁocﬁor‘% '"31,"92?’ dép%ggﬁthgnéoﬁl(eklﬁﬂ%%%npoén%z

werethafneﬁ-lsm J. =4.5 H, 2 H, 6.93 (t, J =

. Exani;'ﬁ%ﬁz Peigl1 &%cﬁ%'fv@@%dﬂw ot b (ish %45 iﬁ? 6.81

(dd, .13,=348(H®|Jm3=045 Hz P lhﬂ;z,s QUTEt =) 4.88 Hé, 2?4)% 99@ §J= 8fddy, 2
H), 730((e %H)Batsax(yb@r B rmz) % 2 B 2 B 4 & Vb ey

pyrid pyrazo o yI']ﬂpropyI ] pi peridin-4
Exampld 1@3nyield: 22%:a! FBNMH{ {306 Mifiz, CDCLo,) a(I"MS) 5.80 (s, 2 H), 6.81

(€0, i, Fpckim In = 4B oo ik e P 181 1655 S

H), ngg'lt"o%fpﬂ ?qumégmexawhm% 2881, OInH?)B 3281d, D, = 1.4 Hz,

I = 48 Hze AH) BB Go b Bhi)2 1. 845speH)dy ! ) ani ne (0: 12 g,
0.6 mmol) was addedw gry@qn. atnosphere and heated
to 60 C overni m x ure of CHC13 and saturated"”

N—&aﬁﬁmyl-ﬁ%[‘bﬁ-bc&(édluoTophM&ﬁwndyl)mm!a{&d-b]ﬁmm-
aqueous phase was with CHCl 3. The organic
phase was dried oge‘?fpiﬁa@fﬂ“é‘ﬁd concentrated to
dryness .The crude meLEdbsal ned was 30 purified by

0 Sili sing i ncreasin olarity
N, N- %*5%@39 4e5- Bﬁ(@ﬁ@%@% %1( @mlgyliavra?q!ei?ag Aﬁ)wief
the title conpoundqlyfjupbpyitaiti-

| Following a similar procedure to that described in examples 6 and 7, but using N-

(3-chioropropyl)dimethylamine hydrochloride instead of iodoethane, the ftitle

‘compounds were obtained.

Example 104: 22%; 'H NMR (300 MHz, CDCls) § (TMS): 2.21 ~ 2.29 (complex

signal, 10 H), 4.51 (t, J = 6.6 Hz, 2 H), 6.82 (dd, Jo = 1.6 Hz, Jy = 4.4 Hz, 2 H),
1 6.89 (t, J = 8.8 Hz, 2 H), 7.00 (t, J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.30 (m, 2 H),

7.81 (s, 1H), 8.31 (dd, Jo = 1.6 Hz, Jn = 4.4 Hz, 2 H).

Example 105:‘ yield: 19%; "H NMR (300 MHz, CDCl3) & (TMS): 2.18 ~ 2.27
(complex signal, 8 H), 243 (t, J = 7.2 Hz, 2 H), 465 {t, J = 7.1 Hz, 2 H), 6.82 (dd,
Jo=15Hz,Jp = 4.5 Hz, 2 H), 6.93 (t, J = 8.8 Hz, 2 H), 7.01 (t, J = 8.7 Hz, 2 H),

7.14 (m, 2 H), 7.27 (m, 2 H), 7.86 (s, 1 H), 8.32 (dd, Jo = 1.5 Hz, Jn = 45 Hz, 2 H).
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' H NMR (300 MHz, CDCI3) S (TMB): 1.44 (broad s, 2 H +
NH2 + H20), 1.95 (m 2 H), 2.06 (m 2 H, 2.25 (m 2
H, 2235 (m 2 H, 3.46 (m 2 H, 4.40 (m | H),..4.51
WD 2004/ 076450 PCTI EP2004/ 001974 89

(t,2H), 6.83(d, J=6. OHz, 2H) ;

. WO@RQTes0I=8. 7THz, 2H), 7. 00(t, J=8. THz, 2H),  7PCWEPISpH/@I%H

7.29 (m 2 H), 7.80 (s, 3 H), 8.32 (d, J = 6.0 Hz, 2
H. EXAMPLE 112 2-[1

-(tert-Butoxycarbonyl).pi peridin-4-yl]-6-(4-fluoropheny
- I) 5-(4- 5 pyridyl)p )&’M?ldf@ﬁ b] pyri di ne EXAMPLE113

PRt

FoI lowing a siml ayl]thymﬁﬂemhnmt hat described in

n afEURORR 0 25 Cromlndaostini e ngmrsesgrantin

Taedts agiloes 7
2y|]é@é1 ;aehwé fﬁo B Pl |')¥')"5 . péﬁ?%ﬁyll‘)ﬁ exaénfrleaZ%?)b sodjum
tacPloyY I HETEAD.05 6o ramolhndy oIS BiNgnid B3 o, @2yhmol)

o EATEIAIAAUE KPS0 oA O i AT e
mixtariet was stirrettmemlghtlatznom Ehherfitpg. wﬁkﬁr(caﬁ@awzand a

mixtﬁgchﬁrvg% Tlgq/f aﬁtoixé l(e gd@ej‘%me i)%ﬁfes Mé;’g :gqﬁar@teﬁ) The
aque‘buﬁ%l‘(aﬁb Waé'l)axtr&;t% V\ﬁﬂh EtbAc- 'ﬁ\e70|§énlcz ﬁﬁse Vvaéjdrfegdover

NaZS(Qf; ar@ cqq;;en@atgq tq grynpser.DTheg:ngie p@guct]@btame@ \M@ punﬁed: by -

- chroﬁa%g%%@n&%?@é ﬁgli%ge ngé&%ié%w& Mtéﬁg&eOH

as elgergoto(afiord 19)mg of the tilerporpddnd (gickR 2084). 2 H), 5.10 (m

" ieglagp s, Ebpid siriie): 157 Bloag™s Ik 5 Ol Mo ' fma2

H), 2t95 (nB. 2119) 2($0R/P irIH{ B86m( 2d), 917ml B .54 m=2 #),%.83

(dd, ‘@-W@@r@ -, B4 W2 H}‘.}tﬁ?@ﬂ Byd Fdi-6 He 21H). B.0048,ph ¥ B/ Hy 2

I L
). TN 3022 (O SRS oL B SR, B R o 2 M2
H). using 1-(6-nethyl pyridin-3-yi)-2-(4-pyridyl)ethanone

(obtained in refere : 13) instead of

1- (4-fl uorophenyl) - %’?ﬁﬁ@w&& ) et hanone and

B4 6Bis4s mmobhniis-(y ml)ﬁwmtqaﬂ pyridin-2-yl]-2-
3-am no- 2H pyrazole, the tit e conpound was obtal ned
(y| eld: 249 . 30 pdreKyerepsd-tvel,, cpoi3) 8 (TVB):

.07 (s, 3 H), 2.54geamPLEN082-57 (s, 3 H), 6.85 (m
7.08 (d, J = 8.1 Hz,

%{%—Blaﬂﬁbrqrpphgny!)-ﬁ)(nl-m'n_dal)pyrazolo[3 4-b]pyridin-1-yl]-2-
hydroxypropan-1-ol
Following.a similar procedure to that described in-examples 6 and 7, but using 3-
bromopropane-1,2-diol instead of iodoethane, the title compounds were obtained.
Example 107: yield: 17%; "H NMR (300 MHz, CDCl3) § (TMS). 3.49 (s, 1H, OH),
3.72 (m, 2 H), 4.32 (m, 1 H), 4.60 (m, 2 H), 5.30 (s, 1H, OH), 6.83 (dd, J, = 1.6 Hz,
Jm =44 Hz,2H),6.91 (t, J=8.7Hz, 2H),7.01 (t, J =8.6 Hz, 2H), 7.14 (.m, 2 H),

7.28 (M, 2 H),7.88 (s, 1 H), 8.32 (dd, Jo = 1.6 Hz, Jn = 4.4 Hz, 2 H).
* Example 108: yield: 26%; 'H NMR (300 MHz, CDCls) 8 (TMS): 3.65 (m, 2 H), 4.26

(m, 1H), 4.78 (m, 2 H), 6.30 (s, 2 H, OH), 6.82 (dd, Jo = 1.5 Hz, Jm = 4.5 Hz, 2 H),
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(dd, JO=2.4 Hz, Jm=8.1 Hz, 1 H), 8.32 (dd, Ja =
1.5 Hz, Jm= 4.5 Hz, 2 H), 8. 38 (s, 1 H, 8.57 (s, 1
H), 10.74 (broad s, NH). WD 2004/ 076450
PCT/ EP2004/ 001974 90 EXAMPLE 115
1-13-]4, 6-Bi s(4-fl uorophenYl)-5-(4-pyridyl)pyrazol o 3,

WO 20044 #4 di n- 2- yl ] propyl ] pi peri di n- 4- one PEI/EP2004/601974
volumetric fl ask,
3-[4,6-bis(4-fl uoropherﬁﬁl )-5-(4-pyridyl)pyrazolo[3,4-b

pyridin- 5 2-yl]propyl nethanesul fonate (0.15 g, 0.3

6.94 1ol 5 8cbHaj 2ét), 7.03dkdrpBe’ B4, Z et 7.04 (maf, HINILZY (in,00 81),

0.,0 ), 4;npiperi d no, ydrate hydr ochl ori de

.91 ?‘do“di)g%@ J%ﬁ%g)f? t'(é ggﬁ] 0.5 muol ) and DMF
(2 M-) were introdugxﬂm@emgargon at nosphere. The

m xture was heated to 60 C for 24 h. It .was allowed to

4 6BisihBluoeophenyll bl 4dryrigv)2-(dnyridyimathyllpyrazgaied.4-The

phases were separ at edb*;ﬁ]‘ fyind aqueous phase was
extracted wth Et CAc e organi c phase was dried over
Na2SO4 and concentraEMMPdLEdlr’Mness The crude product

t I I
e O R LR T R
- eluent, to afford 16 m fdlﬁd,ne t|tIe conpound (yi eId
10% . 1H NMR (300 Mz ( I\/ISP' 57_(broad s
Following a sipilgy prosedure( tﬁ]thag qqpcnl:v;edng examgles§ and 1) butusing 4-

chlorél‘ﬁgtwgm% I?);ﬁé&.gl&or%te'%st?ﬁd% ﬁ/ﬁj?_gtﬁa I_t‘)h@ '@ SHTPJU'ECIS

were @baaimer]. 2 , 7.18 (m 2 , 1.27 (m 2 , 7.82 (s, |

Exanigy ol 2% H @»fﬂ@ﬁm{@*’f f??@%iﬁ%%@r 3R

(dd, Jo5=ﬁ$rH2QI -45Hz2H)690(tJ 87H22H2]699(tJ %71-—!242
y i peridin -y

yrazoI034- yridin-2 |1]ﬁ
H), 741ﬁa(m )7 23 - 7.33 tcomptex signal, 4 84 (s, 1 H), 8.32 (dd, J, =
15H]% § 3= 3 gfé‘r@e&@fbﬂhﬁw)’sﬁz@ '=p4/B'H%yb yrazol 0[3 4-b

net hanesul'f onat e” Fol’l owi ng a
Exanmlerﬂﬂ&rymldo&é‘iﬂuﬁ@ﬂt(&. 2 hiat6.82 it iJp ! bz darmp# S H2, 2 H),

6.93 BTt &% Pie, 240 T0DB L 877 .2 Do 4 B e 2827250

(comﬂ)l@),( I’sigiilan142l-l){l7]%t aandi), §. th(d?d nge 1.25z O, exaspize2H)) 8.61

(dd, ﬁgﬁjza&!? 4 El%y%lé‘r)bonyl ) pi peridin-4-yl]ethanol, the

deS| red conmpound wassyphtipiBedq(yi el d: quantitati ve)
b) Title conpound. Foll ow ng_ba simlar procedure to

t hat¥-{fegidB uisaycarhoayBibl El4d-bis(dfuorrphanyh-3-t4-6-

" SRR R AT R Y | O

To aakolution eaid 39f,63bi5@ - firobpheay!)- smmmmpynayeﬁfa 4-blpyridin-2-

ilproRY REEB R0 150 B ol Bialisti i SRinote 84 section a)

in acetonitrile (2 mL), N-(fert-butoxycarbonyl)}-N-{4-piperidyl)amine (0:12 g, 0.6

~mmof) was added under argon. atmosphere and heated to 60 °C overnight. A

mixiure of CHCl3 and saturated” NaHCO; were added. The phases were

- separated. The aqueous pﬁase was exiracted with CHCls. The organic phase was

dried over Na;SO, and concentrated fo dryness. The crude product obtained was
purified by chromatography on silica gel using increasing polarity mixtures of

EtOAc-MeCH as eluent, o afford 40 mg of the title compound (vield: 22%).

4 NMR (300 MHz, CDCl3) 5 {TMS): 1.44 (broad s, 2 H + NHp + H0), 1.95 (m, 2

©H), 2.06 (m, 2 H), 2.25 (m, 2 H), 2.35 {m, 2 H), 3.46 (m, 2 H), 4.40 (m, 1 H), 4.51
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was obtained (yield: 66%). WO 2004/ 076450
PCT/ EP2004/ 001974 91 1H NWVR (300 MHz, CDCI3) S (TMS):
1.44 (s, 9 H, 1.57 (broad s, 1 H+ NH + H20),1.90
(m 2H) 2.22 (m 2 H, 2.82 (m 2 H, 3.01 (t, J=
2 H), 3.45 (m | H, 4.40 (m | H. 452 (t,
W°§’°4f°78458 Hz, 2 H), 6.82 (d, J = 5.7 Hz, 2. PETIEWOW'Jgﬂt“
J= 87H, 2H, 7.0L(t, J =86H, 2H, 7.14 (m
2H, 7.29 (m 2 H, 7.8 (s, 1 H, 58.31 (dd, Jo =
1.5 Hz, Jm4.5 Hz, 2 H). EXAWPLE %17

- (t, 2 W), BeBhgl, J [=16.0 212 2 H), BPE (44 JH Bidriizp Rely 7005t (4= B rhtziyd bl

74 Y72 Bot 42 i R0 B Y BEZON Fefb P2 Meaure 1o
Lhai 4d$|scr| beﬁ in walﬂmig u3| nlg?f [géa%lo i
is uorop en R razo pyri di
iyt RreATRamARIPPRA Y - fp oAy Dot

116 sectl on a) [ ﬂfl 34—b di
3-[4, 6-bis(4- f uorolgﬁ o[ lpy" e

py(dyl ) pyrazol o[ 3, 4- E](B l-(ﬁ 111(2 yl ] propyl

et PRNEHORU SinBAAIHBRLIN AY-6-{(LhBSFdpteRyfayal am ne

N-(t ert - but oxysyidyijpyyaoldf3(4-bipypidinely| ) ami ne, the

| Folio@ﬁ‘%ﬁl@f %I%?E%@egyrega o easl a&gq&{%%g%a %580%@,_71 iuﬁﬂplﬁ%

ﬂuord??]@hyl 5’-(42§yr{® g A3 Egﬂbzolgﬁ)‘hllbgﬁhdlﬁe Hkobtéﬁnéa ihmexémgib 77)
instea) & (fﬂa-bmﬁ-ﬂmowphﬁmdhé:@ -BYdYD- H}'PYI@ZQ@[?({* blpyriding and -

ot opfydhnplgfu . fabosdie b € o

- sectigh 8) instead 2f iddoeth@n&EXAd/AitlEcarbBounds were obtained,

s i 22 1 APLARIVA Lol M by 217

- 2. 353&6@%!@ @Igﬂaﬁ oy, Qrggrthp <2614}J M%ﬁ @n,IR, 4B EH) PRY 6.96 (€,

usi n

- TR bba Bl o ETLD M, At 6591a-2 Huch-$bkEngiH). 80645p]

1 ofr | Ryreselal 3, 410 Rurl AL n-ge

2Py
1'Pr opyl eridin-4-vyl ”hmne%%tglnedln exanpl e

'Exarrﬂ@!el)l 13:nsdldas5%f HNMR (308 MHzuCOO)) Sr{TMS) )ﬁnne,rg ), 2.04

(m, 24823, 21 R 2 o °r?=§"@@ép%mﬁfﬁ4%€yﬁﬂl¥ Bllrse b

| W= 1
Hz, 2(149' elie (d§ 3@ ﬁ?ﬂgﬁdﬁ@?% @ 231)( "8'@)(’6 ?2 ?gsgnn

(S1HM8@(¢ﬂ,Je“2$UmJn2=495H2323HB(m 2 H), 2.70 (m | H),
2.82 (m 2 H, 30 J15 6.6 Hz, 2 H), 6.83
(dd, J,, =1.5Hz, Jme4, 1690tJ87Hz 2 H,
3-.M)é1hyt.-4,ea:is(aanﬁthjdpymd:H)a-yn-ma-pmdm) -Hi-pyrazdol3d- 2
H, 7.81 (s, 1 H), 8. %}pyr[gd J.1.6Hz, Jma. 4Hz, 2H) .

Following a simitar procedure to that described in example 1 method A, but using

'1»(S-methylpyridin—3—yl)—2-(4-pyridy|)ethan-orje (obtained in reference example 13)

instead of 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone and 3-amino-5-methyl-2H-

- pyrazole instead of 3-amino-2H-pyrazole, the title compound was obtained (yield:
24%).

"4 NMR (300 MHz, CDCl3) § (TMS) 2.07 (s, 3 H), 2.54 (s, 3 H), 2.57 (s, 3 H), 6.85
(m, 2 H), 6.99 (d, J = 8.1 Hz, 1 H), 7.08 (d, J = 8.1 Hz, 1 H), 7.30 (m, 1 H), 8.10

(dd, Jo = 24 Hz, i = 8.1 Hz, 1 H), 8.32 (dd, Jo = 1.5 Hz, Jn = 4.5 Hz, 2 H), 8.38

(s, 1 H), 8.57 (s, 1 H), 10.74 (broad s, NH).
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EXAVMPLE 119 WO 2004/ 076450 PCT/ EP2004/ 001974 92
2-[1-[2-[4, 6-Bi s(4-fluorophenyl)-5-(4-pyridyl)pyrazol o
[3,4-b] pyridin-2- yl]ethyl]pi peridin-4-yl]ethanol
Following a simlar procedure to that described in
exanple 111, but using 2-[4,6- -

WO IPLHSY | yor ophenyl ) - 5- (4- py(dyl ) pyr azol of RTAERIBHIH n

-2-yl ]ethyi nethanesul fgpat e 5 (obtained | n exanpl e

116 section a) inst ead

3-[4, 6-bis(4- f t uor ophen 4
pyri dyl) pyrazol o[ 3, é?l—ﬁdﬂgi 2-yl ] propyl

oF Eﬁ?"f%(ﬁ?ﬂ@}rﬁe ROHYIES )X#)pyﬁ_(&ﬁbg 01%1 ﬁg%ead

desi red con‘poundyl}mspyl}pweridm-éwml d: 509%. H NVR

In a \ggiwet%i%}%f é blsi%ﬁgﬁr)oplielyégfrﬁﬁ-l) 5433)5 n@@%@"gp&{f

-yl]p?o%)@ n(éthanbsulf&aﬁe @.15%, 1.3 nfméIDobtained m Sl 84 %eklien

a), Na41(0§§3§ Fer]itet] rympl)z'#-wmnggm mesghydrmateydrachbwide, (04,6 0.3

el o for 4 o 8 40 vl B

atmoﬂ;ﬁ'@ré.Sr he mixture was heated to 60 °C for 24 h. It was ailowed io cool and

a Mk o WAl S0 EIONG 1% POGRGy CTIRIPRERSS e shpbratad. The.
aque&iﬁ bﬁd&eﬁﬁra@ Shratlear wilh Qﬁéﬂb” %é Qridit HRSE e drisd over

exanpl e 36, but using

NazSQmﬁa&y@mﬁwa) tO[dIyruesz[ Ih@ cmdg(mowqﬁ @btsinrashyag pgnﬁeqilpw
chronﬁe*t?%%k&f)ﬁlzs‘ﬂ{é;%[%lﬂsgbp% déﬂfr%:] MEOf[ mixtures of !ncreasu%%lpolanty

as eluehé )to afistdetfidmg fof ﬂme[ﬂtle(mmouﬁd (yleld 10%).
" NN GO T G0 By ot &7 e ot ﬁdwbhsé 20 . 242
(m, 2&@@9% @%@’@3 gl 2@9(4 Esg' d H)7f¥ o éd H flg? |€1§023HWZ90 {t,

J= BﬂlilizL’)H)rIZ(S?)O(t,ZJT§thZ,2|’H)71§(VBZ(|TH 27, 22“3&47@27(321
30 6.3 Hz, 2 4.54 (t, J =6.5 He, 2
H)SE%(C’ éoﬁfzj*r 5.7 Hz, 2 H), 6. 89 §t, 3 =8.7 Mz, 2
. 7.00 (t. J—SE)Q!BWH’-IZEMGI—D 7.14 (m 2H) 729

QéL%)‘ FQ‘EO &E"Qnyl) E‘P -[2- [% & ilils((g-‘ﬂuorophenyl)kg (4.

. uor }‘azﬁﬂé @]mmmtgl]ewmmpamm yqamwl 0[ 3, 4-
b ridine Followng a ar procedure
2 qeSherBE ROy 8- AV YT SRp oL AL RI0 Sy othyl

s methé}#gsgﬂﬁﬁ?xﬁfebony' ) pi peridin-4-yl-6-(4-fluorophenyi}5-(4-p

yrazol o[ 3,4 30 b]pgrldlne (obtained in exanple
Foilovm;i snrwgr@mﬁedﬂrezto[tmaf(d@cn ediinogXayepie B areecliqn bebutdising

S R T

in exd@mple. 81) instead of 2-{1-(ferf-butoxycarbonyl)piperidin-4-yljlethanol, the

desired compound was obtained (vield: quantitative).

~ b) Title compound .
Following a similar procedure to that described in example 111, but using 2-[4,6-

'bis(4-ﬂuorophenyl)-5-(4-pyridyl)pyrazofo[3,4—b]pyr’_idin—2-yl]ethyl methanesulfonate
(obtained in section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4-
pyridyl}pyrazolof3,4-b]pyridin-2-yllpropyl methanesuifonate the desired compound

was obtained (yield: 66%).
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WD 2004/ 076450 PCT/ EP2004/ 001974 93 '"H NWR (300 MHz,
CDCI3) 6 (TM5): 1.89 (m NH + H20), 2.25 (m 2 H),
2.30 (m 2 H), 2.89 (m 2H, 3334 (m 2H, 4.60 (m
Il H, 6.95 (t, J =87 H, 2 H, 7.11 (dd, J. = 1.5
iz, J. =4.5H, 2H, 7.40 (m 2 H, 807 (s, 1H,
WOWOHe4s8 | H), 8.51 (dd, 'Jo=1.6Hz, In¥4. Bﬂ:rzmzwmmaﬂ
EXAMPLE 122
6- (4- Fl uor ophenyl ) - 1- (%1 pi peridyl)-5-(4-pyridyl)pyrazo
] | o[ 3, 4-b] pyridine Followng a simlar procedure to
H NMR80Q ddidz,i GoBls) & (Ehidnipt 6436. O 1U¥ (hgoad p1i(Her NH +

HO) SRR RS, sk e €l §R0E 5%’45@ :

1 H), MG)(m nsm)eatmqf J2= 65 Hz, o), I@Lsme@/g&rmnﬂ mﬂp@csg

8.7 Hag b O Tt 2 8.5 2 e T 7o BT i Zﬁa

] 300|sz CDC13) 8 (TMS): 1.60 .
831(?&@“19%2’%, %g‘ 567 (m)z (H) ) 8 (m

H, 3.72 (m. 2mEXaNEH. MTIH) 7.00 (t, J =8.7

g et Aot iz,

15 Jo=1. 6Hz, JnyHethyipipelidin=X4NBirind 23

Fonown%rsanaqrﬂ{ws%ﬂzeni}qy%ha?éé%%#2& sxamaled ¥y Byl peing &-thc-

bis(4- Wr&ﬁﬁ@ng2-53(4%yﬁﬂi/lﬂffgé¥oﬁﬁ§ﬂw|§’yﬁdﬂﬁgﬂéthgle $edthaebulfbnate

sect1 on usi ng

(obtaimed: i examplel 216 mection elimsiead Jopya-48- bis(f“-ﬂuqm@h@y!)@(*
yr:dy@@&%k&ﬁ[g%%w& %&:&@ﬁéﬁgy{gig‘.&hé\%ﬁ fSﬁ{tggt”éeic%' 'Af Emethyl-N-

| (plpenﬂmédl—yl)mnml insieedi dfi M-(t@dyhu)e@tcavbopyl@;ﬂ-(dqmpaﬂdﬂ)b&unet Hee
B v T e

'H NNW%‘éoo I@H—@lC@@)Ii):B g‘MS’1}51%1](bI’é?ad 4, tH, p K}H44 HgC? 843 @
ex Si

), 24100md L2 5Bt b3 08 & bo . zaH}l)45§(f4sJ=(§5HZ+H)H)

- 6.83 (%!’GEBi S%?[%HEN%@]%%%&Z‘T (% rl—!z but Zy{ya ’Donyef;p

Hz, 2 Hp & Riz{nm-2011y; 17,29 om\A H}, 7-85&; pyd)i 8I$RYdd, Jo = 1.5 Hz, Jn = 4.5
Hr 9 i/razol o[ 3,4-b]pyridine 30 Following a simlar
'B ocedure to that described in exanple 84 section b,
but u5| ng 1-(tert-BuAmMPLE&ET4®ONYl) pi perazine instead
hol i ne and addi n&dgrl et hyl am ne

By ebai fotarenydia Gy imrer At b bl i 2
(yield: 14% . WO ARAMSFRARO-REFHFB2004/ 001974

o Foiiowing a similar procedure fo that described in example 36, but using N-(fert-

25

30

butoxycarbonyl)-[1-[3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolof3,4-bipyridin-2-

Yipropyllpiperidin-4-yllamine (obtained in example 111) instead of 2-{1-(teri-

butoxycarbonyl)piperidin-4-yij-4,8-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-

b]pyridine, the title compound was obtained (yield: 89%).

4 NMR (300 MHz, CDCls) 5 (TMS): 1.35 (m, 2 H), 1.62 (broad s NH, + H,0), 1.85

(m, 2 H), 2.03 (m, 2 H), 2.25 (m, 2 H), 2.36 (m, 2 H), 2.70 (m, 1 H), 2.82 (m, 2 H),
452 (d, J = 6.6 Hz, 2 H), 6:83 (dd, Jo = 1.5 Hz, Jn = 4.5 Hz, 2 H), 6.90 (t, J = 8.7
Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 H), 7.13 (m, 2 H), 7.29 (m, 2 H), 7.81 (s, 1 H), 8.31

©{dd, Jo = 1.6 Hz, Jpn = 4.4 Hz, 2 H).

'EXAMPLE 119




10

15

94 'H NWMR (300 MHz, CDCI3) 6 (TM5): 2.66 (m 2 H),
2.98 (m 4 H, 3.10(m 2 H, 3.66 - 3.74 (conplex
signal, 4 H, 4.66 (m 2 H, 6.85 (dd, Jo = 1.5 Hz, Jm
=45 Hz, 2 H, 6.91 (t, J =8.7 H, 2 H, 7.00 (t, J
=87Hz, 2H, 714 (m 2H, 7.28(m 2 H, 7.98
WO ga94/0%6438) , 8. 32 (dd, Jo = 1.5 Hz, J. = 4.5r&REP204rD197H
EXAMPLE 125
4, 6-Bi s(4-fl uorophenyl )922 [ 3-(pi perazin-1-yl)propyl]-5
(4 pyridyl)pyrazol o[ 3,4- b]pyridine Follow ng a
B2 ﬁfﬁ Bié(li-ﬂfﬂfdfr@pﬁ@mﬁ@-'(tl-ﬁ?ﬁﬂmWﬂzbl&[:ﬁlfwﬂmla@- but
usi ng

fluor ophenyl ) (ﬂlthYﬂﬁlpeﬂdﬂl"-’fﬂﬂPWér bonyl ) pi per azi n- 4
Fo!iowhéb{ag{une%# %)roéeéudre t% Qhéil é{gsgﬁﬁédoﬁ‘lr 2_ ] !ﬂtg%é r{gdiz E6-

n exa I nst

b’$(44300mpb@wl)bﬁ>wwlﬂimwmmmE344 t’lp]yﬁdme-!d]&ﬂm fnethane glitmate)

(obtapgi g e 105 Sried o feteat ™ ik PidBptorhefga o

l.ex, sj.gnal

piperigiyl) etbanpj, eagi Hf, M(fgr- bcmxygarhynyth leldyb@nme 1
o9.90 (t, J =8.7 Hz, 2

des:r%i g)(ﬁiounagﬂras (gvtgngg(yl%dt%fm 14 Em > H . 7.29 (m H)2

"H NMR, (300 Biz( €DCla)Hd) (TIVES)31.480d1. 53 dcomple signal, Srhl)=24.15nH2

H), 2.80 (. 2t hyp S8 %iﬁmeﬁ, 7 81z ) 455 6.4 7.6 Hac? blle

6.83 mam PheME ] J&mezglm 6,89 d(b]py emleng H307.064t, IJowerm
m | ar procedu exanple

Hz, 2}5-1)1?&§|(mg231)aﬁ2ﬂ(5m 2H) 786(3 1 H), 832 (dd Jo—15Hz Jm~45

Hz, 2 [ 2- (et hyl sul fanyl ) pyrimdin-4-yl]-e-[3-(trifluorone

_ t iyl ) phenyl ] -1 H pyrazol o[ 3, 4- bjpyridine (obtained in

exanpl e 123) i nst eadEXAMPLE 120

DR PR B PR i faymeoiatsd-tpyrigin-e

conpound vvas oly I]@twmeﬁcﬁh-@b ifihe 'H NMR (300 MHz,

, pynd)ﬂg)g%zbldﬁ t:f;{&ha%-ﬁ%ifﬂ‘bﬁ)l 1. ;ﬁ&héhémdn@te 2 Hyg NH 2.(4-

- Followjng ap_sg;mﬁﬁr procegure ogbét %3@;5 m%'xahﬁ%%}i pgq_;scgné%ggeﬁ-

20

25

30

butoxg@qo[b&n@ﬁ {@ '{_AD% ﬁ&ﬁﬂ&o@he@lﬁ@(xﬁ ByridyjpyRzdlo[3F-b]dyrithh-2-
yl]ethﬂ}pﬂ@ndm-uﬂammef gobtaingd r inniexample. \i1P) einpteadt of f3-{ibtfee

o AP BN B g

blpyriting, tﬁe itithg cﬁmbﬁund was obtained (yield: 72% I
't N rp0d M by BithEY A 38 iy il 7k bisbe ed T NP
H,0), %‘%@% ﬁ;%%% it ﬁ%pzooﬁf” Sé 62 S yer 98NNl by, d:444t,

J=65Hz,2H),682(d, J= 57Hz 2 H), 689(t J=8.7Hz.—2H),7.00(t,J=8.6

Hz, 2H), 7.14 (m, 2 H), 7.29 (m, 2 H), 7.84 (s, 1 H), 8.31 {d, J =6.0 Hz, 2 H).
EXAMPLE 121
6-(4-Fluorophenyl)-2-{4-piperidyi)-5-{4-pyridyl)pyrazolo[3,4-blpyridine
Following a similar procedure to that described in example 36, but using 2-[1-{tert-

butoxycarbonyl)piperidin-4-yi}-6-(4-fluorophenyl)-5-(4-pyridyi)pyrazolof3,4-
~ b]pyridine (obtained in example 112) instead of 2-[1 (tert-butoxycarbqnyl)piperidin-

4-ylj-4,6- bzs(4-ﬂuorophenyl)~5—(4—pyndyl)pyrazolo[3 4-b]pyndme the title

| compound was obtained (yield: 77%).-
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henyl et hyl am ne
'Jo {%

butongé}bonﬁ)gﬁ%néim—ﬁ; B')(4-ﬂﬁer%?heny7)—5l-€h bmbﬁ&zao[aml 6

met hyl sul f anyl phenyl ) - 5- (4-pyri dyl ) pyrazol o[ 3, 4-b] pyri

di ne and 2 equivalents of m chloroperbenzoic acid,

the title conmpound was obtained (yield: quantitative).

"H NVR (300 MHz, CDCI3) 6 (TM5): 1.56 (broad s, NH +

H20), 3.22 (s, 3 H, 7.21 (d, J =5.1 Hz, 1 H, 7.49
WORYa/0Tp4s8 4.8 Hz, 2 H), 7.71 (m 1 H), 7.84PCEREP2004/4p1974

8.30 (s, 51H), 871§m2|—|). EXAVPLE 128 (1

S) - N- (1- Phenyl ethyl) [2 [6-[3-(trifl

uor onet hyl ) phenyl ] -1 H pyrazol of 3, 4-

'H NMR{$060 MHz; EQOIQ)MWM&) i 8 (e - NH HakiQie2 A5 rfink 2 i e2.80 (m, 2

& 2891y n. 200 4 8/ 0 B} 35 8 L5 e b 581 Edrﬁ“

= 0518, Jels 5 ept @H)emm gnezaqm 87 é@?i)H)aecbs((&Sa H}-8.51 (d

was heated to

Har Ja=#.4 He, Q\HL aI I ovved to cool and t he crude
product obtai ned M%WP[EG]Q by chr omat ography on
silica gel using increasrng poI arity m xtures of

GEM@‘lﬂeftﬂ)mvl)dS(@lPeMyl)ﬁ@Wldwpmm@[?: diblpyridingt | e
Followﬂgma%fmgar(%m&rq%qs@% caescg ?—ﬂ sn a&u;?ez %m uging fﬁ\ﬁteﬂ

, [.83

 blpyridine (pblla)nedsn exarpgle 113) inptead qgﬁé*@ﬂ‘r‘ﬁ%@ﬂ@%‘@&@é&-

v fesEuaRARR Ry g 0B 4 eyiding ) e o) dffg

compduin] s iobitainezl (vizli: gu:}mitaima)] pi perl din-4-o0i Follow ng a
"W NRREOE Ml CoR AR B (ArRRLLARD: 2A2 T T, 2 m 2
H) 3. Hs«ﬁxeatﬁ)bgtmw@rrbpem)(ni\lﬂ(m FIIGmeﬁlﬁé”S)?aHkr@H%mﬁN&id
esired oun ‘was obt ai ned
1(@!31@,%54535@4%}1 & i) 2 H), 8510 zsm" k), ﬁ|)12(§. BH).-8.54 G,
5 25 H+ OH+ H20 2.75 2
J°"13§Ei'%pJeX4S4'q% Iex signal, 4 H, 11 52 (t, (Te 6H)Hz
6.83 (dd, Ja EXAMPEEI23m = 4.4 Hz, 2 H), 6.89

-A'%m -%-raotme?hﬂaulﬁﬂv%vﬁsmf?” A a4 "*iﬁf?mﬁ‘%sﬁ g 12
2 1 [é [jm6_|341s’?-4 zgzo[mbww “n ﬁo razol o
Following mernra?#we WL ﬁeﬁﬁﬁﬂqcﬁ%ﬁ)@m %'4%9 &am?%é%%@lon\&a

but 2004/ 07§éiﬁ§ PCT/ EP2@OA1@&QJ%[§ me%@ls'iﬂi’ahﬂ)lﬁfﬂﬁm%-ﬂlyﬂlé -

procedure To that describ in exa but “usin
(tnﬂuczromethyﬁplp@mugyicyra-&gﬁ@onitm{gt(@ﬁl@lr@pl in reference example 14

instedd & 84 -HRKRINGRAPL Y 3. o%p&fblﬁ%d%ﬂﬁfedm@ i BEmpbii was
obtained (yield: 78%).

TH NMR (300 MHz, CDCl5) 8 (TMS): 2.44 (s, 3 H), 4.32 (broad s, NHy), 6.61 '(d, J=
5.1 Hz, 1 H), 7.44 - 7.84 (complex signal, 2 H), 7.65 (d, J = 7.2 Hz, 1 H), 7.84 (s, 1
H), 8.30 (d, J = 5.1 Hz, 1 H), 8.40 (s, 1 H), 9.55 {broad s, NH).

EXAMPLE 124
4,6-Bis(4-fluorophenyl)-2-[3-[1-{tert-butoxycarbonyl}piperazin-4-yi]propyl]-5-
(4-pyridyl)pyrazolo[3,4-b]pyridine

Following a similar procedure to that described in example 84 section b, but using

1-(tert-butoxycarbonyl)piperazine instead of morpholine and adding triethylamine
(1.5 equivalents), the desired compound was obtained (yield: 14%).
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desired conpound was obtained (yield: 449 . 1H NMR
(300 MHz, CDCI3) 8 (TM5): 1.20-2.00 (broad s, 8 H+ CH
+ N20), 2.50 5 (m I H, 2.85 (m 1 H, 3.50 (m1 H,
3.70 (m 4 H, 459 (m 2H, 6.83(d, J =6.0 Hz, 2
, 6.90 (t, J =8.7 H, 2 H, 7.00 (t, J =8.6 H, 2
WOE%“?’OWSM (m 2 H, 7.30 (m 2 H), 7.89 (ECUEP}N4/0YTL)
(d, J =6.0 Hz, 2 H. MPLE 131
4, 6-Bi s(4-fluorophenyl)-3-(4-piperidyl)-5-(4-pyridyl)-

"H Ny (BHA R854 Dokl oy (THE) 266 fmag sBLe 88 mu 6 DRy, B4,

3.664= Byrd (epinptekttigritir 40! 268 (i, 2l ,rd.sgi R, GOK! @Td,vi;a&g J2=45
simlar procedure to'that ‘described-In exanple 1

Hz, 260181 & J58.7 i Ad1), 7.00 (t, J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.28 (m,
3 ' zy| pupenl dj n- ly.) - pyrazol e

2 H)( ggt81 ailg’g{eﬁ)’i(eégér)@?é%eﬁgémgééjﬁpT é'@ﬁ%’ 2%155 instead of
3-ami no- 2H pyr azol e, BXAMPLEM@5conpound was obt ai ned

ield 6% . \tl.e co und To sol utjon of
468G Hiarsohendl-2h-pRefRibd insorysrfwrisyRenpeslors ¢
-pyridyl)-1H pyrazol opfpyfiditleryri dine (23 ng, 0.04
myol , obtained in the previous section) in MOCH (1
Follawing a supitar prepeduisdiodhaistessfibeinaamplase bugusiog 2,Grbis(4-

TuorbghedFi (ol - R soRlcainohi B BORcs vilShPEBE" o
pyﬁduﬂpmaolﬁﬁsvt-b}pgmm?]r(ontyneue i teagmplé dp4ic ¢hn’$taml_t tef:l 2-THeert-
butok B3 UMBRIdAN4 6 s guarophaiDe-( Randi Y ierlaRdbund

b etk titld) durdNES GIRBI Id¢ i ™5): 1.10 -
]PVF(H gﬁg ifld8Omp dRapelitize gcﬁﬁrﬁﬂaggefé 99)(m 0

b ds, 7. 2.23 , . ,
H NHR G ORI 206 DICIs SATMS): 3B b 342 Ha T+ b0y 426 (0. &

H). 21407 255 Coltbios gt by 307 (1 £ 1.3 1 2 1) Bl -
1.5 H2XAWPLES 132 2 18), @Qﬂt@scﬁ)ﬁﬂzytz)héﬁ?@@-(p?d# 6}/710912":,1% :—I), 7.14
e - s 3% ntgrile - oW n
o, ZRET D D LB Hy CRLIG SN0 bG dm- ahiprr B,
but using 3-brom  EXAMPLE 126
SielrrlaRe by AV o R veromethpheny 1 H:
3-brono-4, 6- bi s( zb g&k{]ﬁ@?ﬁ’?‘?@diﬁé( 4-pyridyi)-1H pyraz

ol o[ 3, 4- b] pyridi conmpound was obt ai ned
Foliowipgea similgspiocedyne 10 thit oipsaiiediaEXEPREDZT, (it 93ing 3%3Mmino-

Sty L O o e WA e g e
bipyridine- be&aiM(ﬁ (Mexample 123) instead of 3-amino-6-(4-fluorophenyt)-5-(4-
pyridyl)-1H-pyrazolo[3,4-b]pyridine, the title compound was obtained (yield: 34%).

'H NMR (300 MHz, CDCl) § (TMS): 1.55 (broad s, NH + H»0), 6.70 (d, J = 5.1
Hz, 1 H), 7.50 {m, 2 H), 7.72 (m, 1 H), 7.86 (s, 1 H), 8.24 (s, 1 H), 8.35 (d, J = 5.1

Hz, 1 H), 8.54 (s, 1 H).

EXAMPLE 127
5{2-(Methylsulfonyl)pyrimidin-4-yl]-6-[3-{trifluoromethyl)phenyl}-1H-
pyrazolof3,4-b]pyridine
Following a similar procedure to that described in example 56, but using 5-[2-

(methylsu’lfanyl)pyrim‘id in-4-yl]-6-[3-(trifluoromethyf)phenyl]-1 H-pyrazolo[3,4-

bpyridine {obtained in example 126)' instead of 4,6-bis(4-fluorophenyl)-2-(4- '
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fl uor ophenyl)-5-(4-pyridyl)pyrazol o[ 3, 4-b] pyri di ne

Followi ng a simlar procedure to that described in

exanple 111, but using 2-[4,6- 5

bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3, 4-b] pyri di

n-2-yl]ethyl nethanesul fonate (obtained in exanple
WO 2004976456t | on a) i nst ead of PCT/EP2004/001974

3-[4, 6-bis(4-fluoropheryl ) -5-(4-

py(dyl) pyrazol o[:3, 4-b] pyri di n- 2-yl ] pr opyl

met han qu

meth Uy PRPBARaT Y P ol Amridioe: k2 gguigplents of -
chlon érb§ﬁ£o1cbé5|@>fb{§ﬂﬂé’&5m;56udﬂ'\&49 ongibmsp éﬂa{h @gﬁnﬂﬁatw%tl VR

eslred oun was obt ai ned yi e

'H NMR(IGO@/INH-IZ @mla)a (§MSI)N£)56 (brez@ <, INH 2 HdD), 2286, @sH), 9.21

(d, 9 P54 o TEh Y. ?ﬁ‘?dzf'l Hopla T 7.7 ), 4 ). g1y %)Eé AT,

1H)$7613§ﬁ 6. 82(dd, Jo=1. 5Hz Jm=4 5Hz, 2H) , 6. 90(t, J=8. 8H
700 (t, J = 87 H H)713(m2H),7.28
. 7.84 (s, FMMF’!}ESI’Z dd, Jo = 1.5 Hz, J.

b EAR R e

pyri dyl ) pyr ablpyeidb)-d-yjpyyimidina2-ylJapilitewi ng a sinil ar

A migupe cﬁ“ﬁfz cﬂeth{?!?ﬁ!fo%ﬁﬁyrln?%% D843 WinGordRretRbnemn

pyrazbic ﬁpamamqems WA iwadl] ebtaindd i brample] €71 shd 148)61_b
4-f [ uor

f
phemfi vlamu)ebgor f;{S mfﬂd&)]ﬂ’ﬁ?meét%’eto(m"&i ieed . i viscaaliomed

to coéiﬁa}ﬁj_%?%@?egpﬁpg& dubaihtd FrasPUrAEY B APSHABIRRY o silica

gel ugidg MCr&asmhmigﬂty wivdgrbs mf EHIOMC)hexase ab e[u@nt fo afford 10 mg
yridi l,j1 € conpound was obtai ned (yield:
"“hegaf' Compﬁuﬂﬂ/h"q‘go@} , CDCI3) S (TMB): 1.30 (m 2 H),

1 3
H NMR wod Mmadn% chﬂlgbmgbimi/ls 115@g1 @maz 3 aid)(bro%d%l ge({qng t+

H0), 59 06,4 Hé@’ 2z IT_DQO r(somﬂeéglgmbl 6 H)p 7:601(de1 rhg? 7.68(d; kY

.776(@;1 H, 7;%3 & ﬁﬂ) %toe o, Mﬁ@ 8. 1%@%(%%%54(@ = 8. 7’

8.32 (dd, J. = 1.6 EXAMBLE129 4 Hz, 2 . EXANPLE 135

@@%’%@PX@ ﬁ'?'tBth 'l?"[vglé éﬁ Bygg@ﬁélyrgé@P f{;’%,{ !ﬁﬂ’% (4-py

FoI lowing a simi @prqmyqpﬂshmﬁn.tﬁoolt hat described in
npl e 111 but usin

FOIIO“B“% (% iRy B%@Wﬁ} 2} gmth?Wf@Iefi pitr £¥318Ie3 1 il n Py MFIRg N
p|per|diﬁ%l] iRk Wﬁ%ﬁﬁ%&ﬁiﬁ&@l%@?ﬁéﬂﬁ%étﬂln@xﬁ{g’d_iégs_!r%%6

section a) instead | udf ophen

| compmmpmméwlﬁm@bzow 001974 98

' RGN PR B ONE2! L SRR TSR Koo signal o

H + ON B0, 2Us gy 2 3NDB A 3/51((ombRKrsighal,)aH), 52 [the = 6.6

‘Hz, 2 H), 8.83 (dd, Jo = 1.6 Hz, Jn = 4.4 Hz, 2H), 6.89 (, J = 8.7 Hz, 2.H), 7.00 (t,

J=8.6Hz, 2 H), 7.14 (m, 2 H), 7.34 (m, 2 H), 7.82 (s, 1 H), 8.32 (dd, J, = 1.5 Hz,

Jm=4.5 Hz, 2 H).

EXAMPLE 130
2-{1-[3-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
yllpropyllpiperidin-4-ylJethanol
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- B-{4-fluorophenyl)-5-(4-pyridyl)- 1H—pyrazolo[3 A4-blpyridine (obtained in example

desi red conpound was obtained (yield: 63%. 1H NWR
(300 MHz, CDCI3) 8 (TM5): 1.57 (broad s, NHt H20),
2.81 (t, J =51 H, 52H, 3.30 (t, J =5.8 H, 2
H, 3.31 (s, 3 H, 3.45 (t, = 5.1 Hz, 2H), 4. 55(t, J=
5. 7Hz, 2H) 16. 82(dd, JO=1. 8Hz, 4.5Hz;2 H), 6.89 (t, J =

wWoFopoRsse 2 Hy, 7.00 (t, J 7 Hz, 2 H), PQI/EA20041601974
H, 7.29 (m 2 H, 7.85 (s, H) , 832(dd, JO=1.5
Hz. Jne4. 5Hz, . 2H). EXAMBLE 136 10
1- [4 [2-[4, 6 Bi s(4-fl uorophenyl)-5-(4- p¥r|dyl)pyrazolo

Followitdy 4&- s;qnpa;fr procedure-toythatedaseribpd freexample1? 14, 1kt iuaingrie-(4-

p[pen%\ﬁgkﬁﬂ T%te%'g umt i 32\{ ﬁ%{? g&%g{rc%rbgm}l)hﬁt(ll QERFH kD the

desnrealc@hfboﬁh@m@wbmwéd(yﬁald 44pp)ri dyl ) pyrazol o[ 3, 4- b] pyrl di

net hanesul f onate (obt ai ned in exar& 550

H NMaésé(b&Hzomgla).m% 1@0-2 00 (broad s, 8 H + OH + H

(m, 1 1312, 056 r§?p1§ #&{?{ﬁ’ﬁg] 1ol 04 I‘—‘I&%ﬁ (m2H). 683, = 6.0
Hz, 2 h@,tem gsdl Ligon blze2 497 00 ((ﬂoUp%ﬁS B4 21 H), Y1 e @nidh d.30 (m,

2H), wékéﬁﬂﬂﬁgt%céﬁﬁo%'ﬁ? KD 4- pi peri dyl ) anine, the
de3| red conpound vvgx/m‘.pmnsd (yield: 50%. 1H NWR
TVG
f-w Bisﬂ%nomphwsﬂ)% o prn%'-danllyﬁﬂ-w"évl) q)ﬁ-wr@zglﬂ‘*-
;Do’ 3.57 (t, J = 4.9 ffaundind . 4.55 (t, J = 6.3 Hz, 2

J
JnE
8.
1

a) H),6. as(zeamzmpqpeﬁmqwm Ghis(dHjucgopbenyl)-Sdd-aridy iyt H-.

,714(m 2 H, 7.29 (m 2 H),

PY'”“Z‘?%"‘%’?JPV“‘?‘H)G’ 8.32 (dd, Jo = 1.5 Hz, Jm= 4.5 Hz, 2
.Follomhﬁ a BiiMrlpockdidre to that descrlbed in example 1 method A, but using

3—amu9qr— -(g)-,bgﬂgﬂplmeélm— 3&)4%‘§<-Rr 8 %}é{a%zeo ln[rgfeérlen%]epe&ampb 1%
msteaa oﬁ‘ 3 a@mﬁb-@.t‘“ﬁﬁ%bz&e (tl"re ﬁﬂé b@lﬁbdmﬁ &9 bblathed-(pkll 6%

y]propanlo low ng a simlar procedure to
b)Tltlalmmmmmh bed in exarrpl es 6. and 7, but using 4, 6-

To a %J(l}@[&g”ég'e%& ée%zggbﬁn;g%ﬂd?ng Y6 Bpl-AlictofnHyRYS-Apfiiy)- 11

pyrazdlo[@*bb]ﬁ(/ﬁuuﬁda @3 mpmeﬁlg)«i YarGok, 4bggigety in) te previous section) in

weoH FIAHLERAS SR AT RO fo ot b ARt Bter 000
mL.) W%%CI élﬂd@ﬂ un&éﬁﬁf@bﬁ a‘trhagphefe eTies rdbdte \lrlals Me(dSﬁQ'eﬂbiz for
bh. it 'gyam' ltglmd tigrqxog (@%u‘g;gg rf cowtrgte{%%e f?Sl e véasscgsiq%sd B
CHCls A réi ﬁlzéﬁeg ?@'@1 %Q@i‘ét@@ %’iﬁ:cﬁ’qé %ﬁ%&ﬂém@é) éﬂ% tut%%dﬁﬁound4

conpl ex-signal,

'(yleld('lﬁ%)l H, 8.26 (dd, Jo— 1.5 Hz, m—45Hz 2

1y N@ﬁ;ﬂ(}ﬂ FAi—P%:Q(’gla) S8 .10 NYB I WH)%% 8 H)

2.99 (m, 2 H), 6.80 (dd, J, = 1.6 Hz, Jm = 4.4 Hz, 2 H}, 6.92 {t, J = 8.7 Hz, 2 H),
7.02 (t, J = 8.7 Hz, 2 H), 7.12 (m, 2 H), 7.28 (m, 2 H), 8.28 (dd, Jo.= 1.5 Hz, Iy =
4.5 Hz, 2 H).
EXAMPLE 132 )
6-{4-Fluorophenyl)-5-(4-pyridyl)-1 H-pyrazolo{3,4-b]pyridine-3-carbonitrile
Following a similar procedure to that described in example 65, but using 3-bromo-

76) instead of 3-bromo-4 B-bls(4-ﬂu0rophenyl) -5-(4-pyridyi)-1 H—pyrazofo[?; 4-
b]pyrfdine the fitle compound was obtamed (yleid 38%)
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H20), 2.15 (m 2 H), 3.59 (m 2 H), 4.79 (t, J = 6.
Hz, 2 H, 6.83 (dd, Jo = 1.6 Hz, 5 Jm= 4.4 Hz, 2
7.17 (m 2 H, 7.21 - 7.33 (conplex signal, 8 H), -7
(s, 1 H, 8.27 (dd, Jo = 1.5 Hz, Jm= 4.5 Hz, 2
EXAMPLE 139

WO ZDHEYMAM - 4, 6- di phenyl - 5- (4- pyri dyl ) pyr azol BEBERROKJGISA4 d
ine EXAMPLE 140 10
1- Et hyl - 4, 6- di phenyl - 59?4 pyri dyl ) pyrazol o[ 3, 4-b] pyrid
ine Followng a simlar procédure to that descri bed
in exanpl es 6 and 7 EXAMPLEI138 4, 6-

R G e L B

4, 6-bi SlubrophamypBeb Py AT hsesto I bisyHdineazol of 3, 4-b
FolloJﬁﬁé A Aloierobsaise do Thes GRSRTbAt R ST s Inasing 2514.6-

bis(4 ﬂﬂ'&‘@bhe%@ﬁ? 54 f%yndill)p)géz&oﬂ:%-b]pyndm-zayl]gthyl me’thanesulfo&)ate

(obtaln&@ iy mmpde:d | sactign geﬁalnstead of) 3-[436-bis(¢-Sluomphpnyl 8544

ny*dlé)ﬁgﬁaédﬁk"’%}lp?ﬁ%@%w‘* e etipfeifopateTehd, Tofigert

butoxycarbohyPpigeridin-4-yllamine instead of N-(ferf-butoxycarbonyl)-N-(4-
piperigﬁ,a(n?w’ = g%%dgﬁiredgc%@zoww(s SZC(tgqm%cf Q@pié }jg]n?] m:4 5HZ 2H) 7
H NMR IR(3 $Lgn%4éoag%§$vmsg.q 20 dm22 H5,1.481s; SHP 1. dﬂZ(b?déH 5 NH
+ H2QPh 831 (me 2(1), 2KaShém,i hHosThym) 2544 -3§1 il 2| Hip yhlzoh. & 8).4

453 (Y408, 2L 0L 0% 84D bR BEREDY €t 1A 7.0

(t J =8.piren Rl HE7(18 (y,r2 HY7.28 binpg -z D848, #H)] PRi(dd,nk = 1.5

t ned n exanple 2) instead of
Hz, Jm—g‘ﬁ-lg,(%}i | uor ophenyl ) - 5- (4- py(dyl ) - 1H pyrazol o[ 3, 4- b

Jpyridine and N-(2- gdyappeet Rgl) pht hal i m de i nstead of
i odoet hane, the title cog ound was obt ai ned éyl el d

31 @@ 3!5(4 mo@woywz-[ ineyidgl)amisylethyiBo-(
Hz, 30 6. 82 dd,
S o= 1 : pﬁna@éﬁ}r@z °[3§brlfﬁﬁﬁ) ¢ (m H)z 7. (18 i

Follomﬁﬁgaa s@mdarmreaedme tmitat desedbedin B3aifipie 26,Hjut u?ma(il [23[[1 -1

(te”'bE&”‘V‘"zaréé%‘ﬁ Blesf-yiafplelinn soaitstamthet i@ 0or07a

pyndy@@ﬁi‘aﬁo!é[& 4éﬂ}pyndinee(bbtdlr)ed41rﬁ-e§iamblea133)d instead of 2-[1-(fert-
r r n
butowagbqw()eapeéﬁ%%@dﬁ é tt?szﬁ % P&@&P%ﬁébﬁqﬂm Hﬁo ]

‘b]pyrithl% thkfhﬂkgc&héé’un was, obtained (yleld 97%)

I m doe 6- di phenyl -5- (4= pyridyl) pyrazol o[ 3,

O NMR @QQ/MII‘HL ﬁ@Q[g:)t& HM&):J 1,30 (m, 2 H), 1.70 (broad s, 2 NH + H0),

1.85 (m, 2 H), 2.61 (m, 3 H), 3.09 (m, 2 H), 3.31 (t, = 5.7 Hz, 2 H), 4.53 (t, J = 5.7
Hz, 2 H), 6.82 (dd, Jo, = 1.6 Hz, J, = 4.4 Hz, 2 H), 6.90 (t, J =88 Hz, 2 H), 7.00 (i,
J=87Hz 2H),7.14{m, 2 H), 7.29 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, J, = 1.6 Hz,
Jm = 4.4 Hz, 2 H). '
. EXAMPLE 135 |
N-(2-Methoxyethyl){2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo{3,4-
b]pyndm-z-yi]ethyl]amme

_ Follomng a similar procedure to that described in example 111, but using 2-[4,6-

bis(4-fluorophenyl)-5-(4-pyridy!)pyrazolo[3,4-bipyridin- -2-yllethyl methanesulfonate

{obtained in example 116 section a) instead of 3-[4,6-bis(4-flucrophenyl)-5-(4-
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exanpl e 141) instead of
4, 6- bi s(4-fl uorophenyl)-2-(2-phthalimdoethyl)-5-(4 5
pyridyl ) pyrazol o[ 3, 4-b] pyridine, the title conpound
was obtained (yield: 51 %9. 1H NWR (300 MHz, CDCI 3) 6
(TM5): 1.50 (s, NH2 + H20), 3.37 (t, J =5.5 Hz, 2 H),
W02004876430, J = 5.4 Hz, 2 H), 6.83 (dd, Jo =PUL/BP2p{0074 =
4.5 Hz, 2 H), 7.17 - 7.34 (conplex signal, 10 H),
7.86 (s, | H, 8.25 (df® Jo = 1.5 Hz, Jm= 4.5 Hz, 2
H) .. EXAMPLE 143 10

- pyridg)pitdzplof3,4dlmirina2-yliropyd phenyrethediesulignate dyl ) pyt azol 2

methuigimiAn e hBer 251 (LT LR RFPILampA-SG PP BgYE oy -

desirall éor’ﬁbwdﬂas"@tﬁmbﬂ%m&ﬁwdﬁl m | ar procedure to that
descri bed i n exanpl es sing a

1H NN GR00 Bt SRS STTMSS 51 e scRY 4 MOz skinad Ha

R

5.7 Heye HY, 6:82 (dil, 16= (18 H4, J = 4.5 Hz; 2 H), 689(t J = 8.7 Hz, 2 H), 7.00

o S e S A oo

HzJ[AmaigHﬂ)zH; 78 (s, 1 H, 8.34 (dd, Jo = 1.5 Hz, J.
, 2 H). Exanple 144: |eId 10% 1H NI\/R(SOO

MHz, CDCI3) 6 (Tve) EXAMBLE 18634 20 (conpl ex signal,
f&fﬁzim% EASéﬁg@o¥?[§ﬁenﬁ-§§4-é%ylﬂ%r%oﬁo& %'%] y]'mn]'ZA'. g
, 7. 1yl]¢ﬂw!]ﬁ|p|e|)raz1ﬁ-1a@]e(¢knncmel—|) 7. 87 (s, 1

Fol!ov%g a swn%ar( procegure to %ha? deanbed in examprelz1 1 ‘I2 b'[h USIW&&-

bss(4-ﬂuér8pﬁén)?$[tﬁbyhcfgl éﬂﬂdﬁ{eﬁblb]):\yﬁil(l4=wmfﬂyﬁMhéﬂhﬁnmm"on{afé
in-2- 2 eth J&I er%g‘g 4-‘££e Fo g?
(Obtalﬁﬁ%m a@xaﬁiﬂ%édﬁr? t"ﬂa sigad i BRboI( YARP eqy 15-14-
ynd)@Pg 5!0@3%—%%&&0!@1 -2~ I]propy! ng)c?trhlag?suifg)r}?tgz gln% 15';)1%?:'35:;1;1—'
ylethandhey frjstaasly p ﬂétfera @bwqanww& H amanﬁsé)@miwe elhgngsired

_GOmF’éa“fd‘ﬁ’égéb%Ehf ilﬁ[a‘]’?% 2ny|) 5- ( 4-

H NMRr(BOW Mmzlyfwa%)o& ermsppmmm 8-+ 2I50pi el H), 3do7 ? J =63
hanesu onate a | at e

Hz, 2P Gatlhob T A Hect BiBBT (he (1 bOUTh ot Blohe o162 ki 2.

H), 6. 92 g&g/'ﬁ&él ) ﬁrpli‘f?]ﬁ,gﬁﬂ sa98ing), tag@tthylmw o), 700 (4 J =

al'ents desi red ro uct was obtain

8.6 Hzc ya d).d- 1418%2 HW3. 2800,/ 0B 7532 CT /I'EP%MN)@'&W‘@ HEQdm =H
45HNI\ﬁ_|£3 .CDAI3) S (TMB): 2.41 (t, J = 6.0 Hz, 4

84(tJ—6OHz4H),320(tJ:6.4Hz,2

H, 4.58 (t, J = 6. EXAMPDEME7 6.83 (d, J = 6.0 Hz, 2

53[4 M e T R L %@I}ngopw?ol“% %
J =6.0 Hz, 2 HEXAMPLE 138
—[4,66D|phenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yl]propan—1 -0l
Following a similar procedure to that.described in examples 6 and 7, but using 4,6-
diphenyl-5-(4-pyridyl)-1 H-pyrazolo[3,4-b]pyridine (obtained in example 2) instead

of  4,6-bis(4-flucrophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-blpyridine  and  3-

jodopropanoal instead of iodoethane, the title compounds were obtained.
Example. 137: vield: 44%; "H NMR (300 MHz, CDCls) § (TMS): 1.56 (s, OH +
H20), 2.25 (m, 2 H), 3.70 (m, 2 H), 4.62 (t, J = 6.3.Hz, 2 H), 6.83 (dd, J, = 1.6 Hz,
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5 EXAMPLE 146
3- Am nonet hyl - 644-f | uor ophenyl )-5-(4-pyridyl)-1
H pyrazol o[ 3, 4-b] pyridine Following a simlar
procedure to that described in exanple 68, but using
6- (4-
WO 2004/8766henyl ) - 5- (4- pyri dyl ) 1H pyr azol o[ 3par/B4wEtTHe
-3-carbonitrile (obtai nsg exanpl e 132) instead of
4, 6-bi s(4-fl uorophenyl) (4-py(dyl)-1H pyrazol o[ 3,4
1 ridine-3-carbonitrile, the title conpound was
Jon = o‘gﬁ Ziﬁéaﬂ( %@m? SM%mplmsum 18090, Te (s, .3 26 (il dbF
15]%(JT|\@_5H|Z%? 4.25 (broad s, NH + NH2 +
, ,716(m2H) 7.29 (m 2 H),
Exargples138ryieid: 27%1 ‘iI-H) NMR8(388 NBizo@DCh) & (THIS): EXBO/REEOLAY.

HaO} 2405 (7. 0859 (1B hehf? 1t d =50 Oh 280 5Bl 1
Jm =W AER, 0 Hb'](ggrz M), 721 E9ld ga%p ﬁﬁﬁl'@gggggggﬂgfﬁ)

to that descri din referenc
8.27 e, .{gs-,‘hg Hz, Jdm = 4.5 Hz, 2 H).

6- chl oro-2-(4-fluoro thyl -3, 4" -bi pyridine-5
-carbonitrile (obt agw ? erence exanpl e 18)

i nst ekBthyfl-46-(ipHeayk5i(dpyedyDpyratelo3,4b]pyridine

oxopr opi ononitril e, h%a t %mc_grrpound was obt ai ned

(yield: 27%. 20 iH “& CDCI3) S (TMS): 1.56
b . 0 - 7 20

( br oaplEehyILiL6- a.m«vdayrtsirhlg»ndf‘lz@raé&f&% B]%gm?g@ P

npl ex si gnal
Follep(nﬁng P sipyilar p%&p\m@ {het dgsofrmepzn pxargpigs 6 and 7, but using 4,6-

diphdrif 8-V AOARRRM a0l 4oy (BRPlsP bRt kb

of éﬁ (ﬁrbls&hﬂmropbenmeﬁ (%pyrhm) -dbpyrazdield,4-blpgrding| e thd 1, title

4 6-
mm’%’lﬁbgg%ﬁggﬁghﬁgnyl )-5-(4-pyridyl)pyrazol of 3, 4-b] pyri di
Examipiamgheérhyhz%eimmmwcfoqmﬁk ECDCRPS Trsst 1.67 GXR81E.$ Hz,

tion a) instea

3 H) 4401 (Ca I 55 D8 ALH iy BORLAGI 51641z, I = 45 Hz, 2 H), 7.15 - 7,34

'(comﬁ%&%)aﬂn)awb% Y Bods A 832%'(881 s ¥ %]k&f %%‘4' Stz 2H). .

nesul f dhat e ‘an

Exaniplg o édutyiddt 2004 4 NMW(S)OOI\MHé (pmoal slmnayn &l twe 7 2 Hz

3 H), bl 7 B sOaNap St 36 e 3@3@;@@ T\ AR
H), 723H. ?3@%% s fnaH%Q%) {%@% i) 8326=(Jo® Zi%k'z'i .5 ?lzﬂ)zﬁ- 4 5

3.31 (t,
Hz, 2H)s4(t , J= 5 4Hz 2H) , 6. 82(dd Jo= 1 5Hz J,

=4.5Hz, 2 6.90(t,J 41076450
PCTI EPZOCl_)|)410019(74 1%5‘ {MzWEzﬂﬂ) 7.00(t,.J = 8,7 Hz, 2
4,$+p,ipl‘mrﬁ&-}é(ﬁrplﬁhaﬁm;dbefﬁggl-g\{4a)yﬂ)zcl,yl)ﬁy£&o(cf\[/g,4Lb]blgrid81931
Foloffiia it stpbedlts iapalaescabsf nepiass ad or Deyisig b o
dipheayied-@i-gyrilylyrH-gyazalo[3,4-b]pyridine (obtained in example 2) instead
of l4,6-bis(4—ﬂuorophenyl)~5-(4‘-pyridyl)-1H—pyrazolo[3,4-b]pyridine and N-(2-
_brombethyl)phthalimide instead of iodoethane, the title compound was obtained

- (yield: 31%).

"H NMR (300 MHz, CDCl5)  (TMS): 4.32 (t, J = 6.4 Hz, 2 H), 4.75 (t, J = 6.1 Hz, 2
H), 6.82 (dd, Jo = 1.5 Hz, Jm = 4.5 Hz, 2 H), 7.11 (m, 2 H), 7.18 — 7.32 (complex

signal, 7 H), 7.73 (m, 2 H), 7.80 (s, 1 H), 7.83(m, 2 H), 8.25 (dd, Jo = 1.5 Hz; Jpy =

4.5 Hz, 2 H).
B EXAMPLE 142
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5 yl]ethyl]am ne Followng a simlar procedure to that
described in exanple 111, but using 2-[4, 6-
bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3, 4-b] pyri di
n-2-yl]ethyl nethanesul fonate (obtained in exanple
116 of section a) instead of

WO Bo/ar6@0bi s(4-f | uor ophenyl ) - 5- (4- PCI/EP2004/001974
pyridyl)pyrazolo[3,4-b£ ridin-2-yl]propyl
nmet hanesul fonate and e %I am ne instead 10 of
N-(tert:butoxycarbonyl)-N-(4-piperidyl)anne, the
d @gRrAndinaetingd)+h.6-dipbenyli-(- mwwmymzwio[agn@]pynumw

Follo&ﬁr%? %g%cé%ﬁ% &Tt:ﬁggfescir lre @xag'lple 98 Bﬁzusnig%

phthghrgiﬂoﬁigyw delﬁhény*Hﬁr(zl%yhBiyl)'fﬂ«ra'iﬁl 3,4- bgpamd&d (‘dbtau?ed") in

: ekar@pig,) 144) ogxséqad Joi @Bpnqé—ﬂueropbew %34 nlatheﬁ'm'dgehhyi)-&(f!—

pynd}l)ﬁﬁaﬁ&b[s?tl bj})yn&‘ n&4hd Bile l\/étr@ Lgl% wits dlined Bigid 151 ) 2
'H NMIR (3002MH, csnena)s@ FMS 1 deisplseNih ¥ H'20043 BY(t, dy 5. ﬁwzazcﬂ)p

448 0 SR AHE Lol Rt 0 it STE ch 503 P éﬁa&ﬂ °V“f”§4

(com? ang:oa-lw,a%(s 1H) 825(dd Jo-15Hz Jm = 4.5 Hz,
is(4-fl uoropheny ﬁirl g/l ) pyrazol o[ 3, 4- b] yri di
n-2-yl]ethyl met hane§ (obtai ned in exanpl e

1ﬂ ?4@2—9{5—@?&@??6 ﬁgﬂ‘%{ ()4-@m(d11)pyrazolo[3 A-blpyridine

pyrl dyl ) pyrazol o] 3, 4E)§]\MHLJECH44— 2-yl ] propyl

AR R GBS gt Ay b

Folloﬂﬁ@l A am:!appr@oemde t@&aﬁ@ésdmbb@ﬁrf@dan(ﬁ!é@ﬁ eihd F480t. usin aiR
1.70 (broad s, NH +

' (TNB
bromgquyst'\e/kg ghio % ethgn@, the title) compounds were obtained.

canbE 15y 5he 5251 R, 060,90, ORI, S 8058,

2H),5.4 (Tn HzH), 5.1 (m,71 B 682 (dil, 3, =8.%HERzl, 2419 Hz, 2 HY 6(88 (1.2

J=8mz 2 A Ay 50 2 @ﬁzﬁ%@ﬁ%'@éﬁﬁ%d@?'z B, 778 (S 1

H), 834{(08 R 82 Op LS el 2104, 6-bi (4. 1 uor opheny! ) 5- (4

dyl I ddi th VO
Exapl 6y el Wy sy GUOED bz 10Phi O B2 i
(comBoP Sl & mgvsﬁh%rn,qqa?fe!éaetﬂd) 5 L8709, Lds 1D 155108
(t, J =b8 z(h’tz 2 i 7phier B-G5HEA2 BT84 (4 700018, 8 +] DST (el

1H), gfé (ég'c‘ﬁ Oﬁsﬁmhgzt@gg%} ?rllﬁt e (obtained in exanple.

3-[4, 6-bi s(4-fl uor oeambLE464-
r%%gtﬁr ?%&19?[ 3@%}?{-5—% I|J(5]|rr13yl§pyrazculo[f X-b]pyrldm ~2~
yllethyl]piperidin-4-one
'Followmg a similar procedure to that described in- example 111, but using 2-[4,6-
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yllethyl methanesulfonate
(obtained in example. 116 section a) instead of 3-{4,6-bis(4-fluorophenyl)-5-(4-
:pyridyl)pyrazolo[3,4—b]pyridih—2-yl]propyl methanesulfonate and 4-piperidone

-monohydrate hydrochloride  instead  of  N<{terf-butoxycarbonyl)-N-(4-

piperidyl}amine and adding triethylamine (3 equivalents), the desired product was
obtained (yield: 18%).
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5 py(dyl)nmethyl ami ne instead. of N-(tert:

but oxycar bonyl ) - N- (4- pi pe(dyl )am ne, the desired

conmpound was obtained (yield: 52%. 1H NWVR (300 MHz,

CDC13) 6 (TMs): 1.62 (broad s, NH + H20), 3.33 (t, J =

5.7 Hz,.

WO 2BM)07@502( s, 2H) , 4. 58(t, J=5. 7Hz, 2H) , 6. 83( ddpCIDEPLHB loiat974
~JnF4. 5Hz, 2 H),690( J-87Hz 2 H, 6.99 (t, J
—86H22 H. 7.14 (8 4 7.29 (m 2 H), 10 7.60
(m | H; 786(3, I H), 831(dd Jo=1.5 Hz, J. =

'H NMR330& MHz, BDCIS SFTMSH 2.41 ) J = EXAMPYH)L B34 (t J=6.0Hz 4

H D50 TG T BT 488 & Srn e o st i, oPT Bl bk 216

6.90 {r0) Eca/wrwz 3 ﬁ)bmdca(t mrﬂss% 9 H? 2.hatmdessy, Imﬂ(m m H),

exa ut usi

n
7.85 (Bi %?‘E&B&fﬂ dphefyia, 2513X4 pyri dyI ) pyrazol o[ 3, 4- b] pyri di

n-2-yl]ethyl nethan ta( Obtained in exanple 116
IPAMLE e

section a) instead bi s(4-fl uorophenyl)-5-(4-

3-Amjnordgthyb g+ dftiovd Shenyl]-py4-pyridyD-WH-pyraapldi3.drdpyridine

Followif. 4 SEikb jReertin i ek %Stﬁt?%b‘ﬁ AT 68, DUt sing 6-4-
ﬂuoroﬁﬁ&aﬂ)@(@@@?nm gﬂ‘éz@lb gdhﬁtﬁgﬁbgﬁﬁﬂ@ ((%@hlhéd\"\/lﬁ

examelesjf%@i ingtead 50 %is(%ﬂ ronhemd) 5-{4-pyridy))- 1&95@9')9 3 %.

blpvn%n%&ﬁ*ow@"%%ﬁtﬁénéﬁ’ﬂw o o G aAEE 2
H NMR §306z M2, Bncw-rm:)m) B(TYS): 472428, Qrh), 325)(br<7adaﬁ mm

Nngﬁ)pﬁggqég o ), 7.16 (. 2 5, 728, 349, §%5 Brdda s, 1 1),

333(gfc{aas[g -Bis(4-fl uorophenyl) 5- (4-pyridyl)pyrazol of 3,
bl pyridin-2- yl]eth %j |5la| eri di ne-4- car boxam de

FoIIovmngaS|mIar Aé7t o that described in

-AmETR Rbiomngt A ARy (R At aysropI-pyiding

| Following@a sirhir pydcearetonibatii¢sonibee in (edrencaexkmple dbaeptian c,

but 3 18is0e. b 6ol {4 B aRhaPy-A- ety 4+ bipyridine-5-carbonitre
(obtaif | |ﬁy|réf9bﬁn@é0|e%lﬁplﬂr biayy fnstbad- 2f y Bl(benxipiperidin-4-yl)-3-

net hanesul f onate and pi per Ifﬂg am de i nstead
oxopresiongnitiie, thesHesapHaungas *pﬂdgvﬂléfiﬁgf) anine, the
1 NS CRRBEIIRS, el P AN heob Bt e 3

~ H), 6.8TDCr20 (Bom}EM)SJgr[B! em—t) T2276n,(Zdiv8. ﬁ((chghBaD HZ52 H),

25

30

1.84 (m 2 H, )@‘P'%EE;% 3.01 (t, J = 6.3 Hz, 2
‘H), 4.52 (t, J—6 5.27 (broad s, NH),
3$N4[2£(1W—Bi%gﬁl-ﬂuloBhe@lﬁ@»ﬂ-ﬁﬁndyl@pwai@l&[ﬂsb]ﬂyrldinéﬁ -5

Hz, 2H), 7 02(t, Misteyllaminolpropgn-oly) 7. 30(m 2H), 7. 83(s
Follomngla Kmil pigoedird &thal desaribkddintéampd -t Haing2-1)6-

‘bis(4—ﬂuoroph_enyl)-5-(4-pyridyl)pyrazolo[3,4~b]pyridiﬁ—2~yl]ethy| methanesulfonate

(obtained in example 116 section a) instead of 3-[4,6—bis(4-ﬂuorophenyl)-5-( -
pyridyl)pyrazolo[3,4-blpyridin-2-yllpropyl  methanesulfonate and  3-amino-1-

. propanol instead of N-{feri-butoxycarbonyl)-N-(4-piperidyl)amine, the desired
compound was obtained (yield: 57%).

H NMR (300 MHz, CDCl3) 5 (TMS): 1.50 — 1.80 (complex signal, 2 H + NH + OH

+H0), 291 (t, J=5.7Hz, 2 H), 3.31 (t, J = 5.4 Hz, 2 H), 3.77 (t, J = 5.4 Hz, 2 H),

4.54 (t, J = 5.4 Hz, 2 H), 6.82 (dd, J, = 1.5 Hz, Jm = 4.5 Hz, 2 H), 6.90 (1, J = 8.7
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EXAVMPLEL154

4, 6-Bi s(4-fl uorophenyl)-2-[2-(pyrrolidin-1-yl)ethyl]-5
-(4-pyridyl)pyrazol o[ 3,4- b]pyridine Follow ng a
simlar procedure to that described in exanple 111,

ng 2-[4,6- 10
wo%’l@?ﬁ%l uor ophenyl) - 5- (4- py(dyl ) pyr azol o[%CHEW?)WPa‘f n
-2-ylJethyl methanesukfponate (obtained in exanple 116
section a)- i nstead of 3- (4 6- bi s(4-fl uorophenyl)-5-(4-

iz, 2 R FREPE 2 Pl 728 el s, 1 1 0

(dd, JJ\&(]tgemi -Jput axearionyl ) - N- (4 pi peridyl)am ne, the
desi red conpound was_ .obtained (yield: 75%. 15 1H NWR
(300 MHz, CDCI3) S - , 2.55 (m 4

Ef]'glyl-@ % %15.54 ﬁycrcﬁol{%{\yg@'_&@ﬁgkdﬂfrzﬁ%zﬂbm 4- blﬁﬁ’lcﬁnlﬂ 2

(t, J =87 Hz, 2 Miethyllaoe, J = 8.7 Hz, 2 H), 7.14

Follovénrala glrﬂiar pjocedugpngo ﬁ?mﬁsq_rﬂagé g&%ﬁ;&geﬁ‘g{ i)bl? Els:ﬁg %—[436

bls(4-ﬂu%R)phbnir 5E(4T;ﬁ‘n&ylﬁ:(yﬁajd1a[®,ﬂqqhﬁlwn-2-yﬂew} pyethaydsulfgnata o

(obtaineg} Vigmiafi e 416 1ok sPIObHb SR EN bla hais r PPy (-

@mﬁ‘% -2 bthahesulfonate and sth Iamine instead
pyridy 4qul uol?]cp) 'ﬁd(g L@b&q)e/ﬁmpy y? ?a?zo I of 3y4 ridin

of N-{fer: U]fcwwbomdi s(ﬁeumﬁﬂdefhamme ( anle‘a@a .@ompa eWas6
instead of 3-[4,6-bis(4-fluorophenyl)-5-(4

Obtamé‘gwﬂ%ﬁw pyrazol o[ 3, 4-b] pyri di n-2-ygpr opyl

'H NMIFB rm:azllcmoom & (FV8): (13(59 (3d BY.0 6lz aumpu 71 (bmiadas Npf +

H:0), BB o= dohbe B, 340 (b Erie s 456 T dst 57t

0 3 9 1(b £
682(@&9%’6{430?0, C lsﬁiéﬁ@foéegﬂ 8‘74@&32%"#00@‘!1 8.7
Hz, 2 ), G4 (m, ZIHNY, 2D(ne 42 mnmmm@ Q@2((dd b= éHZIJb 5
H 2g , 4.32 (m | H, 4.57 (t, J =6.4 Hz, 2 H), 6.83
Z '%d Jo—15Hz Jm= 4.5 H, 2H) 6.89 (t, J = 8.7
H, 7.00 (t, BXAMPLUE#80 2 H), 7.14 (m 2 H),

2 Mit&?‘ae ﬁﬂwﬁ}h%‘ﬁsé%i@s%@wﬁﬁa%éﬁwﬁ -

PCT/ EP2004/ 00197¢f1ethYRamiidiethémbf, 6- Bi s( 4-flu
or ophenyl ) - 5-(4-pyridyl)pyrazol of 3, 4- yridin-
FOHOWVIQ]%ﬁlWE/ pwqwslww( %6?9@"98%1 exq!faplleo 1n§’”5”§'!‘@12r[§r6

bis(4- @@@ﬂgﬂﬂ%t&@-pﬁ/nﬂl)ﬁ?&%ﬁ[@ b bR ATRE By HethBdsulishe

(obtainedsindexarapieopte setlich a)-ipstead of )3lGbis(bfierapgryra-ci-n

pyﬁdyllp%%é’z@cﬁ%g@pgrf an-z-syﬁé}g)&)gp NaLGanediBhe"Sla’ B-SHiAcRhSnol
instead -df ANGier-Bitdxydarsoryire-(M-pipeldylYamine, the desired compound
was obtained (yield: 54%).

"H NMR (300 MHz, CDCls)  (TMS): 1.70 (broad s, NH + OH + H,0), 2.82 i, J =
53Hz 2H),3.32(t, J=5.6 Hz, 2 H), 3.62 {t, J = 5.3 Hz, 2 H), 4.55 (t, J = 5.6 Hz,

2H),6.83 (dd, Jo=1.5Hz, Jn=4.5Hz, 2H),6.80 (t, J= 8.7 Hz, 2H), 7.00 {, J =

8.6Hz 2H),7.14(m, 2H),7.29 (m, 2 H), 7.83 (5, 1 H), 8.31 (dd, Jo = 1.8 Hz, I =
4.5Hz, 2 H).
EXAMPLE 151
N-[(2~Pyr|dyl)methyl]-[2 -[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolof3,4~
b]pyndm-Z-yI]ethyI]amlne



10

15

20

25

30

pyridyl) pyrazol o[ 3, 4-b] pyri di n-2-yl ] propyl ,

nmet hanesul fonate and 2- (nethyl am no)et hanol instead

of N-(tert-butoxycarbonyl)-N(4-piperidyl)amne, the

desired conpound was obtained (yield: 719%. 1H NMR

CDCIS) 8 (TM5): 1.56 (broad s, +

wofi%?ém,z 2.60 10 (t, J = 5.2 Hz, 2%{“5‘%@?"(’#,

J-60Hz 2H) 3. 53{d3, J=5. 2Hz, 2H), 4. 53(t, J= ‘

6. OHz, 2H), 6. 83(dd, Jo=1. 8Hz, Jn+4. 5Hz, 2H), 6. 89(t, J=8. 7THz

Pl g3 S e B, B 8

blS(4HE10r<ﬁ)Hd)1yl)-E>(AWhtﬂijiWﬁézﬂJﬁJ[3 4-b]pyndin—2—yl]ethyl methanesulionate

(obtquq%y‘b?a%g@g ﬁp%% gg, i siqqﬁ{%][ 3d[)t/1|6) b[S(4— uo &ph%n?/f 45-{4-
pynd?%ﬁééﬁl@[ﬁﬁ»ﬁjpﬁ]dﬁ}’ Qly{?lbl'ﬂ)%yl':‘)' | aydtRghsufibiatd ar pé,@@edur@

descri bed in but usi ng

pyridyiroethytaniae dpstead; (of Pﬁ{teztbym@grbpw}}-yz(émqe@dyg%pm it
desw%éo?ﬂgbﬁﬁ@%sgﬁl @tﬁgzgf sg;\se (obtained in exanple

Ion a
TH NBH @00-\iis,(CRELLeTOSe 1Y) (batis, B + H,y0), 3 33(t,J=5.7 Hz,

2 1) L0 1 2B A0k Sh S DY b Ba Zad htd B e i 715 s 2

| e "L
H), sqo(sqefflsg{ﬁ%xz E'%uﬁb%gn@n”i Hz 2 H%r'{ 314”31 4H). 720 (m, 2 H),

7.60 ?2810 %Ngz 6@%{]??8 ga?(d@bha ‘néhfz( i gMgﬁS H(gmn L (I Hl)
co ex signa
AH, 3.20 (t, J %’@ﬁ%ﬁ‘ﬁﬁm 372 (s "2 1) 463
N-[(Z-Thlbngl)gxgmyl%[z ﬂ,ﬁtxs(ﬁﬂad:rdmmal. -&(iﬁahyrldylwyggzczlaiﬂ, ¢
: - n , m
oy Se cs. 1 ipYadeRylehyiiamine '] §

Follo%g%ﬁm@ ro”e@iure%%‘-c@ %ﬁ&d m example 111, but using 2—[4,)6-

Bi s(4-11 uorophenyl) M |pera2|n 1 e
blS(4tﬂH9[qph§ﬂ¥l)1:5 (ﬁ-pynd;mpywplg legnd,ln i/at Wi ﬁ@tl"gx_mesulfonate
(obta E})%g L@}"%%q}e SHﬁ Eﬁéstlloﬂ éé’)g ﬁ%ﬁa@ b iR @tniS@ Sk Rnis-(4-
pyﬁd!d)w(atﬂld[&éfhiwﬂwﬂ Yo py-gigr (2efhlenyimathylaojice dsbdqeyefi M
(tert- @Eéx%lg}.ﬂ %—I\Q;Ee tlﬁ%l é}nfg}%n%g de(s?rgtti ac';o?r?p%uhg WAS r<r1‘?)|tamed
(yieid325%)6 bi s(4-fl uorophenyl’) - 5- ( 4-

H N0 B (eI N s 1Rb (btsod o MEhB 1D} 3.32 (& J = 5.6 Hz,
4/ 7 ad, gf

210 BSH €29 AORL S O perRb Bonaacy rd oLty

H), 6.861, Jed8.ddim Qun)l 6\ S(my kit 1), A (¢l echﬁ HZ,12 b, 7. 1$—I(ml]\,&H)

729 @%OH% fyHag s B Rss e el 1 %y

H, 6.82 (dd, Jo = EXAMRLEJS3= 4.5 Hz, 2 H), 686-5

Pzzfﬂ.(,%%?(lg eﬂqu?'ggl'rnl o [bg-(%—%urldglioyrgzoloﬁ 4-b]pyn3“?|-:§

yl]ethyl]plpendlne-4-carboxam:de

Following a similar procedure to that described in example 111, but using 2-[4,6-
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-bjpyridin-2-yllethyl methanesulfonate

(obtained in example 116 section a) instead of 3-[4,6-bis(d-flucrophenyl)-5-(4-
pyridyl)pyrazolo[3,4-blpyridin-2-yilpropyi methanesulfonate and piperidine-4-
carboxamide instead of N-(terf-butoxycarbony!)-N-(4-piperidyl)amine, the desired
compound was obtained (yield: 75%).



10

15

20

- 25

30

1.5 Hz, Jme4. 5Hz, 2H) . EXAMPLE 159

4, 6-Bi s(4-fl uorophenyl)-2-[2-[4-(1-piperidyl)piperidin
~1-yl]ethyl]-5-(4- pyridyl)pyrazol o[ 3, 4-b] pyri di ne 10
Following a simlar procedure to that described in

L& 111, but using 2-[4, 6-
wogqb%i‘% uor ophenyl ) -5- (4-py(dyl) pyrazol O[ECHE]EZPMOOWM
-2-ylJethyl methanesulfpnate (obtained in exanple 116
section a) instead of 3-[4, 6-bis(4-fluorophenyl)-5-(4-

M FER 8 N AL BY e iompebuaR 5.0 1epdmy2

H), 2. 91 (rw éﬁtgné o, gwwswozﬂ)zf Hz((f1 YR G)QVHI;_d)Q' mprzﬂ ZTe(bréd‘cEs

i red congoun was obt ai ne yi e

NH}, ﬁéd)dblmd s, by @P3ddd, Ths) 1 51*%@'::1-:151@(1"% cbh| fé?{/g & érra$ 7
Hz, 2%)“} 921»‘878- é%‘bﬁg i), 744 (%mz |1)27?s% @‘Egﬁjc%%{sg“ﬂgﬁhs%z

(dd, Jbt, 124-I)~I,I?_.|)5J,,82@cﬁllH?(2=H)5l—|z JnE4. 5Hz 2H) 6. 89 gt, J ;|)8 7
2 H), 7.00 (t 7.13 (m 2
7 29 (m 2 H), 7. 8553@ E%F%“s 31 (dd, JO=1.5Hz, 20
lnE'! thyl]-5-{4-pyridy! lo[3,4-
46§i§f4=ﬂ&or%[ﬂﬁ€gylg ?%4 I uor oph-gﬁy ” p%';} ¥§§/yr)az|:)c;/?£lzol 0
[ 3, 4-Db] pyrldln 2-

Follovyﬁ%ngtgfﬁ‘lha]lr d?a't a@ela an bfnblé £1 . Yuk 9%9@ -f4,6-

|ar pr'oce ure tha scrl I'n exanp

: bls(4-ﬂmdrop!$enyg -4 pyrﬁlyl)mﬁazolo[S 4-b]pynd|n-2-y!]ethyl methanesulfonate

(obtaited i cseie MaBrseiet = dnaed ‘oo RV FRRE o RIS g

pyndyﬁﬁ%ﬁ@lﬁgﬂ b]pyﬁam@ op“yl hbtiarieisalfchate aod pphelidite instead-

yrazol o ridin

@meﬁ'ak)é\g %nHPQMJY{ﬁB\"l?yI i?f%/ aséjwﬁp.ceﬁww. M@s

-obtalneﬂggﬁ P{gl\l-(tert but oxycar bonyl ) - N- (4-

m ne, the desired conpound was obt ai ned

H NMR'(WMMI'EQWJC'@@ (TMSIVRTE {00 4|\1‘H-)Z 2. 51513@111 3‘} H3 3178 J 2685
Hz, 2 K2 éﬁfﬂj | 831, 23&)“@2&95 14,,%135412, Z4.5', ﬁzAH)H}E 89

J= sﬁr%z(ggmm&l ®.14dz, 2H) 7.14 (m, 2 H), 7.29 (m, 2 H), 7.84 (s, 1
=8.7Hz, 2H), 6.99(t,J= 8.7 Hz, 2

H), 8.39 dd7J<171( ZaJnH)’4 HZ 2Hkm 2 H), 7.87 (s, 1 H), 8.32

(dd, Jo = 1:5 Hz, JeyAPEEHEs I—I) VO 2004/ 076450
PCTI EP2004/ 001974 107 EXAMPLE 1

(3IR)- ﬂﬁﬂﬂe«ﬁ-mu{-ﬂuem!@ngmﬁd&mﬁml)ﬂwmQﬁ,%ymyw&n)-syr az
oo bl By S ol Lo 2,
Followinyg -atsinier ;?ro{;eﬂdtﬁe t&®that described in example 111, but using 2-{4,6-
blS(4#t|§)?‘§ng%{yH%P r%h@gqﬁéﬁ%@ )deuﬁ’ Sé[y?] 91' P[r?ietﬁagéﬁ}ffrohgfe
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4-
pyridylpyrazolo[3,4-bpyridin-2-yljpropyl methanesulfonate and (3R)- S-pyrrolidinol

5

instead of N-(ferf-butoxycarbonyl)-N-{4-piperidyl)amine, the desired compound:

was obtained (yield: 52%).

1H NMR (300 MHz, CDCl3) § (TMS): 1.69 (broad s, 1H + OH + Hy0), 2.14 (m, 1
* H), 240 (m, 1 H), 2.58 (m, 1 H), 2.69 (m, 1H), 294 (m, 1 H), 3.20 (t, J = 6.4 Hz, 2

H), 4.32 (m, 1 H), 4.57 (t, J = 6.4 Hz, 2 H), 6.83 (dd, Jo = 1.5 Hz, Jpn = 4.5 Hz, 2 H),

6.89 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 H), 7.14 (m, 2 H), 7.29 (m, 2 H),
© 7.82(s, 1 H), 8.32(dd, Jo = 1.5 Hz, J = 4.5 Hz, 2 H).

EXAMPLE 156
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(obtained in exanple 116 section a) instead of
3-[4, 6-bis(4-fluorophenyl)-5-(4-.
pyridyl) pyrazol of 3, 4-b] pyri di n-2-yl ] propyi
nmet hanesul f onate and net hyl am ne instead of
but oxycar bonyl ) - N- (4- pi peri dyl ) anj.
Wogl‘éoé{ofﬁqél conpound was obtai ned (yield: 521’%@?2&‘9?0%3“
NMR (300 MHz, CDCl 3) gog-Tl\/B): 1.61 (broad s, NH +
H20), 3.25 (t, J = 5. Hz, 2 H), 4.57 (t, J = 5.6 Hz,

Fi- e e T ioroghen S hbupdnrazdof apfovtlaipe-3°

2 7.2 8.31 (dd, J,,
(1 210 1 ettt ), ¢

Followingza §lmxi@f gwpe@updgmmgmhepﬁn @éﬁﬁl@'%iﬂ but using 2-[4,6-

bls(43ﬁhb%yﬁi¥§%§ gp D ﬁy@b%ﬁ%@%ﬁ“%ﬁnoﬁn-ﬁ— flethy metgagesrlrxll pnate

(obtapedciadexaengle 1tiBasedlien ca)i inskad mfe&%mbcs(zi-ﬂuorobhenwl)ﬁ-ﬁ@

pyrld)ﬁ éf(@?ohi%,éﬁlﬁﬁﬁ’gﬁﬁ Yimopy. oy MEMBNSSYIANAIS 3, 2N pyr i
(metl"(li(la?n'hb Jetiamysl mm%tahaﬁe\sué;ftsbnm@carmm)wwupeﬁdﬂmné ethe

16 section a) instea

desired maotmdsr(aacfbtaae%m@%m%)s (4 20

"H NG MY B Bl 21, B [t 520 PLOPY 34 (s, 3 H), 260

(t,J =b512d9K34QaﬂpGriy!!J(l R P 6108k, ITEH), N8 BB AL Jof 5.2 Hz, 2 H), 4.53 (1, J =

6.0 Hice HF L Bkt S mé‘ﬁ%@%e@ﬁgy 4o s 2l 00

(t, J iémeig‘D@l@% §H2TW@ (ml24B, 181 (§, HH), 234Gad, 1, 4.5

Hz, Jrhlz~425-lj‘|232 (m 4H) , 4. 54(t, J=6. 4Hz, 2H), 6. 82(dd, JO=1. 6Hz,
Joe4. 4 25 Hz J-87H22 7.00
' (:TFJ—86H22EWIQ'SE%T ,730(mH)2H)
4,6:8i8@-lsorophehyl)-S-8Pyfidy])-23[2- (ﬁ,213,§ teh'ahgdrmsaqtﬁmﬂm 29
. EXAMPLE 16
206 Bi s(4-fl usﬁﬁﬁwgﬂyﬁ’%m&’l% Q]BYB%’PSZ, n-1-yl)ethyl]-5-

Followifig Ry sinildt progsdrelie tat @es@]ﬂmrm @xamp&m Fnlﬁuowsxng 2a[4,6-

.b:s(4~ﬂ§prﬁgﬁéay[l);é)Eﬁgylvjr{d?li)éfra%]g[?, 4—§]pyridln 39 I]Ie{?'ly n’?ﬂanesu?fona%e

['uoro yri‘dyl) pyrazol o pyr| di'ne

pyndb(l)@ma@ol@é"d% yési:araavl rq;M) i Hethaaesuonate] 1- gidnt -1,2,3,4-

i A

desirdeorkRAMd4¢ 308 ded (8d:H7%x i di ne, the title conpound

TS TR

(obtaﬂa&rlﬁ m’i 35 bﬁ&*bﬁ pé)piﬁé‘@éd Norl3- FA ﬂi—gislgé/-]ﬂﬂjorﬁpﬁe@l)sf{ (-

6.3 H%FQ AE'):?, 32006 Y 2Bt 260 1z, 2], 6:519d6 2415 1z, 87 6clels )

Hz, zwpasaHZ PHompa(signe: g 07k 723|Q)(mz 203), . 86-(g, ¥H, ©:Ff (dd,
Jo-135 ;IQ(JnZHDSHzJ%lZl) ZOS(ITZ 22H)H) | 7.86 (s, 1 H, 8.32 (dd,
EXAMPLE 158
4,6-Bis(4-fluorophenyl)-2-j2-{4-phenylpiperazin-1-yl)ethyl]-5-(4-
pyridyl)pyrazolof3,4-b]pyridine
Following a similar procedure to that described in example 111, but using 2-{4,6-
bis{4-fluorophenyl)-5-(4-pyridyl)pyrazolof3,4-bjpyridin-2-ylJethyl methanesulfonate
{obtained in example 116 section a) instead of 3-[4,6-bis(4-flucrophenyl)-5-(4-
pyridyl)pyrazolo[3,4-blpyridin-2-yilpropyl methanesulfonate and 1-
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EXAVPLE 164 '

4, 6-Bi s(4-fl uorophenyl)-5-(4-pyridyl)-2-vinyl pyrazol of

3, 4- b] pyridi ne A solution of

2-[ 4, 6-bi s(4-fluorophenyl)-5-(4- py(dyl)pyrazolo[3 4- b

[ 2-yi]ethyl nmethanesul fonate (0.15

W"f%‘t‘{{’g“@bt ained in exanple 116 section a) Bﬁﬂ*ﬂ?&&'ﬁf“’“%“

(0.02 g, 0.3 mml) in fgluene (4 nl-) was heated to

100 C reflux overnight. Water and Et CAc were added and

phonyigfeledicaraifen RECT@ubhiiay b apea it ote

des:re-Ef‘@orﬁﬁcFmidf\@é’s SHtemBH GyielaeeBy Were dried over Na2SO4
and concentrated to dréness The crude product

'H NMBH{200 SHZED G & €TINS BSIAT, dnlel), Sgtihy =6 Kzl 2 68, §e16

- (m 480 BRIRIEBAEER DA G UER Ohel pr R IR ATNRE B

7.02 ((;MIT@IG’* siGRf)9 H%H JNVEW(BH0, el (mGDﬂ)3?) 88 (<, TING), 8. & @E Jo
Hz, Jiec = 8.7 Hz, H, 6.22
"15&591% ﬁgh'ZrEHMe = 15.4 Hz, 1 H), 6.83 (dd: Jo ='1.5
Hz, Jm= 4.5 Hz, 2 pRAMPLEMSel. J = 8.7 Hz, 2H)
7.01 (t,J=8.6Hz,2H), 7. 15(rn, 2H), 71773420500 npl ex
‘55@'354-%0“&)3!19“}!9@ -[eo4-(1-piperidydpetidin-Uallethyll$S-42, Jm

; ?N-S[EEM 6- gygld@% Oig'ﬂewyfldg' (4-pyri dyI)

Followiig @Zsfiirm{aﬁ wcb(]!ureyto itilitrieRcribed in example 111, but using 2-[4,6-

bis(-Z4arpph vb—%f P AR E]E?Sxtf'@s@x@ﬁﬁa@ea ndlie”

(obtalﬁé’dl IHSé)@ﬁ‘lp?e [ﬂﬁﬁseﬁﬁn a) instead of 3-[4,6-bis{4-fluorophenyl) 5 (4-
-(4-11 uorophen &@5 (4-pyrid I)pyrazol o[ 3, 4- {pyrld

PY"in)ﬁ¥@Z9lIOI3eernyﬂﬁ§l- §Bylf onateethayiastiforate i n efRthp

| pipeﬂéﬁﬁg}ﬁgﬁ%hg ni{]%ﬂ;}@l{j i gla(ﬂee ny!rlt)ox%c_a(%qnyl) N-(4-p|pendyi)amme the

desiregyoanthdund ywaszaliteingd Qyiebﬂip@t%)ii n-2-yl ] propyl

1H Nnﬁ%@z@ﬁ& oS A 1D 5015 riéﬁ <Highal, BHS1 7, 2
fzg%ty aaﬁgﬁaébeslgﬁéles sgaggmcmmog CD&WZ rgbhwwgf@ 50
Hz, 2 E‘ﬁr@ﬁa (dd, Ja=d45Hzrr|2@)—4 5%2@), 6894L5 Miz 7.00(t,
J= 8@%%%)6'7'432@ (?Hg%(ég 5259["?613@ 1@) ?ﬂz 155 Hég
=4GHzJ2H)8. 7 Hz, 2 , 6.99 (t, J =28.7 V\D2004/O76450

PCTI EP2004/ 001974 7.13 (m 2 H), 7.29
(m 2 H, 7.89 (s, %%%Egﬁ(dd JO=1.8 Hz, Jm=

3|4\[L1\g/2 -B?s Jﬁ)ﬂuo@;@l@uﬂ pyndyl)pyrazolo[3 4-plpyridin-2-
opropyl -[2-[4 bi s( fluo oph ené‘n 5-(4-pyridyl

) pyr azol o[Bﬁ%ﬁhﬂl piedhylaminelnrepionaitile ne Fol | owi ng

Fol[omﬁtﬁsb@iﬁlﬂ‘ér %F@&GH 16 the? deBaribedem iahite 1M taRlng Aikle-

_bls(4~ﬂuoropheny%-5 {(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yllethyl methanesulfonate

(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyi)-5-(4-
pyridyl)pyrazoio[3,4-_b]pyridin-2-y!]propyl - methanesulfonate and 3-
('methylaminb)prbpkinonitrile instead of N-{tert-butoxycarbonyl)-N-(4~-
biperidyl)amine, the desired compound was obtained '(yie!_d: 50%). -

H NMR (300 MHz, CDCl3) & (TMS): 2.35-(cor_npiex signal, 5 H), 271 (t, J =64

Hz, 4 H), 3.13 {t, J = 5.9 Hz; 2 H), 4.50 &, J = 5.9 Hz, 2 H), 6.83 (dd, J, = 1.6 Hz,
Jm = 4.4 Hz, 2 H), .90.(t, J =8.7 Hz, 2 H), 6.99 (1, J = 8.7 Hz, 2 H), 7.17 {m, 2 H),

7.31{m, 2 H), 7.87 (s, 1 H), 8.32 (dd, Jo = 1.5 Hz, Jn = 4.5 Hz, 2 H).
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bi s- (4-fl uorophenyl } 5- (4-py(dyl ) pyrazol o[ 3, 4-b] pyridin
-2-yl]ethyl nethanesul fonate (obtained in exanple 116
section a) instead of

3-[4, 6-bis-(4-fluorophenyl)-5-(4-

| dyl) pyrazol of 3, 4- b] pyri di n-2-yl ] propy]
Woﬁé{fézg%gsul fonate and cycl opropyl am ne 10 POERRAYogpT4

N-(tert-but oxycar bonyllé N- (4- pi peridyl)anine, the
desi red conpound was F()t ained (yield: 47%. 'H NWR

1. 160 (broad 5. EWAMPHESFT 550 (m 1 H. 836 (t
Ny B4 S o NERyD ¢ by iplclagd g 2

7.00 (t, J = 8.6 Hzyllethylamine 7. 14 (m 2 H) 7 30 (m

FolloWZ_Engazss q_%%?prégmg %1? d%frg)g:? 4n éxgmgkedjf us:ng'2-

bis(4-frasroptesi5-(4Spyridyiwrazbld[B pybipyridieR3/]étHy] n‘ﬁéllhdnésulfonate

(obaited i ahe %w%itﬂ.""é“e%%mﬁ%aﬁﬁét@a&"@?%(&%b@(ﬁg@péaﬁ%%% (&

pyndy@ﬁ#rak@b F?ld‘ |12 W,Pﬂe Méiﬁér%ﬁif@rﬁaté fakPT aRemiMine

instead of Ngmbﬂtomarpwm)yma(&p(pengy)aralye,) B¢ adasired zompsiup (
le 90 tead of
was o a%%g((ﬁg ?W?@dlrgxslxgm)ng che 'dg; F:d 2orrpound was
H wa@ammﬂz anﬂm (mm 1. @Ig(b(rdréd\lé/ﬂ\lﬂ?r@%lﬁ)izs 2D ;B)= @6
m

Hz, 2 5 A4t B i Ve Hg-85 600 3ol 5 K2 0p =b Bt 2o Py, B.9B(L

6 g/
J= sﬂ—rz g ?o§ (g'g %tﬁ%{ H%7H§?77 gé(n}% 2${ 7%(#&5& 784%@;
H), 8331 @ldHiq 2. 5¥iz, JmE)@\ﬁFPﬂE2
N-[2-[4, 6-Bis(4-fl 5-(4- dyl | of 3,
4- L] pE/rl di nI z(yl ] etjﬁwﬁ% %\? I gop%{og/l ﬁrégyfl'gzg °l
2- [Zﬂtgﬂ&ﬁto&ﬁmahrbonyl)pgpegazm-’i -yl]ethyl]-dhﬁ-(d--'lﬂ;xogop(hfny!) (Sd(4| )
am noet i or en
yrazol o[ 3, 4- %y%?ﬁ)w’ﬂ%o %@%@T ri 35ymml obltogl ngd P

Follomfrg; §éﬁﬁi¥é‘r?r@é@dur@t JMat tdsdibbd in taﬁémpl@p’m mt:mgmgtzem 6-
) was added under_ argon at nosp her e.

bis(4- ﬁmm%w&@dﬂ:md@smm!miwmmOf&me:thy @thmuifonate

(obtaln?atdI ] ggarﬁ@lier P %Wﬁ?tfh’& éad, tﬁ/ %?# ﬁtﬂﬁoéﬁér@rﬁ “

conce agaln er wa
yndylmjwazcm{ﬁde@pwm:wné]drop]?h e gneihenesuiiasatec oneedt r atidtbrt-

soont iSO B o
the deélﬂad @bmpcﬁma\hﬂsolﬁalﬂbd ﬁel&“ﬁﬁ %). 3 H, 422 5 (m NH),

82 (dd, J.
T NME (309 Mz GRCE) 3. (GMS) 14515, SPO15.45 (M AHE 3542 3 & 6

Hz, 2 1), %40 tm, 4 15, 858 €2 =642, 4- H‘)36(8@‘ (@8, 1) = 1% #8, 6me 24
Mz, 2H),6.89 {t, J =8.7 Hz, 2 H), 7.00 (t, ] = 8.6 Hz, 2 H), 7.15 (m, 2 H), 7.30 (m,
2 H), 7.86 (s, 1 H), 8.33 (dd, Jo = 1.5 Hz, Jp = 4.5 Hz, 2 H).
EXAMPLE 163
4,6-Bis{4-fluorophenyl)-2-[2(piperazin-1-yl)ethyi]-5-(4-pyridyi)pyrazolo[3,4-
| blpyridine
Following a similar procedure to that described in example 36, but using 2-{2-[4-
(tert-butoxycarbonyl)piperazin-1-yljethyl]-4,6-bis(4-fluorophényl}-5-(4-
pyridyl)pyrazolof3,4-b]pyridine (obtained in example 162) insfead_ of 2-[1-(tert-
bu_toxycarbonyi‘)pipeﬁdin-4-yl]-4,,6-.bis(4-ﬂuorophenyi)-5-(4-pyridyi)pyrazolo[3,4-




10

15

20

25

30

H, 7.84 (s, | H, 8.32 (dd, Jo = 1.5 Hz, J. = 4.5 Hz,
2 H). EXAVPLE 169
N-[ 2-[4, 6-Bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3,
4-b] pyridin-2- 10 yl]ethyl]nethanesul fonam de To a
sol ution of

WO 204876438 noet hyl ) - 4, 6- bi s(4-f 1 uor ophenyl ) - ECURER0MA™ p
yrazol o[ 3, 4- Db] pyri gNE\@g(O 06 g, 0.15 nmol, obtained
in exanple 90) and (0.001 g, 0.0058 nnDI) in
pyridine (0.6 nL nethanesulfon chloride (0.017 niL,

b]pyr@neztheﬁﬁﬁwpmmgn wae abiained:(vigid @ﬁ /gt mospher e and

A RoER YT b Sy Aoy B
(m, 4\'*1233 ggsg ?;ﬂgfmgcﬁ H)ThIEﬁﬁ ési G|=L&4\Mi§_2dﬂ)$ ﬁcﬂZv(dd Ja= CHCHZ,
e Cil A 5, 2O TS 1t

d
7.30 ﬁﬂ% @fgmf gm% 3T, ggﬂdes H&oﬂ,yfn kA ARd was

uri orratorapz silica gel usi ng Et CAc
as solvent, and 70 PLRASEi t| e conpound was

?,kﬁ[ﬂs?‘? qugng"éﬂy@l ﬁtl-aglg@g)-?- l%&&g%[g?zb]f)%
A soldtbnBﬁﬁr[ﬂ,ﬁﬁémmld)v@eﬁﬁoﬂﬂwndy&'ﬂmma Aehfpyrittit) 2M]etbyl
methe‘(rwpulfoqq}e (0;15% ﬁ]mrglj%lr_ﬁnbtameggn gample'_‘vg sg%%r??g%nd I%S)Jf-f1
(0.02 E %'%mbgﬁﬁ t&ﬁ&e?dd) mL ARas-HEaEk k510 @Clréﬁjx':@lérmghm Water

ocedure to that described in exanple 72, but
and EsDAc wieng afidedrand Hhe phpses werasepaeiaso g @quepl@amassaw

.saturaL%? W&%gﬁc@é@e S%tgé%&y\”vﬂ ?@I\ﬁgﬂé\% L%oun nic ic

phasdsRvaileZdricdnover NdySHL Hné cbﬁeeﬁitmwmwémess ZIrh(ezk;rude product

obtamFéfif BT supmaivaraphy” ol S el R A
mixtu Ez@ﬂfﬁﬁ’&%@élﬁ@% as Huéh}’ rtézéﬂo@cﬂ 316-thg pY tHediithe compound

tert-butoxycarbonyl)- piperidine-4- carbal dehyde
(yleldﬁq%) Fl uor ophenyl )-4-(2- Reference exanple 1, 3 171

e RS e 2 1 20 -0l S s
.22 (dd, Jgem = 1.4 Hz, Jyec = 15.4 Hz, 1 H), 6.83 (dd; Jo = 1.5 Hz, Jm-45Hz 2
H), 6.91 (t, J = 8.7 Hz, 2 H), 7.01 (£, J = 8.6 Hz, 2 H), 7.15 (m, 2 H), 7.17 - 7.34
(complex signal, 3 H), 7.90 (s, 1 H), 8.33 (dd, Jo = 1.5 Hz, Jp = 4.5 Hz, 2 H).
| EXAMPLE 165
2.[N-[2-]4,6-Bis-(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
yllethyl]-N-(2-hydroxyethyl}amino]ethanol
Following a similar procedure to that described in example 111, but using 2-{4,6-
bis-(4—ﬂuorophenyl)—5-(4-pyridyl)pyrazolo[S,4-b]pyridin-2—yi]eﬂ1yl methanesulfonate
(obtained in example 116 section a) instead .of 3-[4,6-bis-(4-fluorophenyl)-5-(4-
pyridyl)pyrazolo]3,4-b]pyridin-2-yl]propyt methanesulfonate and 2-(2-
hydroxyethylamino)ethanol instead of N-(teri-butoxycarbonyt)-N-{4-

-piperidyl)amine, the desired compound was obtained (yield: 51%).

TH NMR (300 MHz, CDCl3) 8 (TMS): 1.50 (broad s, 2 OH + H:0), 2.73 {t, J = 5.0
Hz, 4H), 3.21 (t, J = 5.6 Hz, 2 H), 3.52 ({, J = 5.0 Hz, 4 H), 4.54 (t, J = 54 Hz, 2-H),

6.82 (dd, Jo = 1.5 Hz, Jn = 4.5 Hz, 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7
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6- (4-Fluoro Reference exanple 1, 3- Phenyl)-4-(1 H
am no- 2H pyrazol e and 172 | m dazol -4-yl)-5-(4-pyndyl}
2H pyrazole-3- 1 3.25 357.1 1
H pyrazol o[ 3, 4- b] pyri di ne car bal dehyde Reference
ample 1, 3- 4-(5-Bronothien-2-yl)-6-(4
WO&‘??] F%“?H— pyrazol e and 450.9 173 PCT/EF2004/001574
f 1 uorophenyl ) - 5- (4- pyr C%yl) 17.46 1
H pyrazol o[3 4- bj pyr| e 5- bronot hi ophene- 2- 452.9
car bal deh 4f|uoro enqgn)( 5Refe f—-
iz, 20t BATLE 1D, T 25TeRitgh 28R ar ) g4I =17 s m =45
Hz, Qﬂ)} 1H pyrazol o[ 3,4 3-am no-2H pyrazole and 1 9 11
2.2 4-fluorobenzal dehyde b]pyridine
5- (2- Chl or opyri di n- EXAMPLRAGE ence exanpl e 23, 419.0

ol A BT Gy B L
4-f | uor obenzal dehydg.yﬁaﬂ]_}a]anﬁnM FI uor ophenyl ) - 4- (. 2-
Follo&%%%glgﬁgb;@ggl:ﬂg té ﬁ@atlde@cglgedg S%éfgtm g)'l 1? gut |.Ps¥ g )ftll 25

bis-(éfrlzcgamp@ N [fynﬁkl@’%{réiﬂlélg 43549%{“&%@913;9 ﬁ@u@!ﬁ@mﬁmate?

ence exa

(obtalngdf ihusraoptie riylB) se@tupn-a)dnstea@p;fr?»-ﬂi Frbiss(4-fpponhenyl)-5-(4-

ynd@}/pg@%ﬁs g—'ﬂ]%@f—?—&ﬁ r%p@ @%@{agg%ﬂﬁmﬁe afilf %y@lgb fapylamine

instedd (o3, A-{ferchltoxyepivenyl)- N%pl&ﬁchﬂ)anﬁma ethanpésiret, compound
et hyl - 6- 4 fI orophenyl) 5- 3, 4-di chl orobenzal de-

wasqugn@d Vielkg yridyl)pyrazol o[ 3, 4- hyde and

- H N@m@qz/géoég) 5OTI8%- P30 RhP2MY o@iseihyd Ay PEOItoad s,

NH +3440); ZR0dmp pHen $136- (- 2 Sietiny2 pi)pbbb di, d-25yi hiz,52 (1) 582
(@d, b 5 VR 339, ARy, B0 (t, U = 8.7 Hz, 2 H), 7.00 (t, = 86 Hz, 2
H), 7.14 (m, 2 H), 7.30 (m, 2 H), 7.82 (s, 1 H), 8.32 (dd, Jo = 1.5 Hz, Jn=4.5Hz, 2
H).

EXAMPLE 167
N-[2-4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-blpyridin-2-
yllethyllacetamide
Following a similar procedure to that described in reference example 1 section a,
but using acety! chloride instead of 4-fluorobenzoyl chioride and 2-(2-aminoethyi)-
4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3.4-blpyridine (obtained in example
90) ihstead of N,O-dimethyihydroxylamine, the desired compound was obtained

(yield: 48%).

TH NMR (300 MHz, CDCIa)S(TMS) 1.98 (s, 3 H), 3.95 (m, 2 H), 4.58 (1, J = 5.4

Hz, 2 H), 6.47 (m, NH), 6.83 (d, J = 9.0 Hz, 2 H), 6.91(t, J = 8.7 Hz, 2 H), 7.01 (¢, J
= 8.6 Hz, 2 H), 7.14 (m, 2 H), 7.28 (m, 2 H), 7.82 (s, 1 H), 8.33 (d, J = 9.0 Hz, 2 H).
| EXAMPLE 168 |
N-[2-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yljethyl]-
‘ “isopropylurea
To a solution of 2-(2-aminbethyI)-4,6—bis(4.-ﬂuorophenyl)-5-(4-pyr‘1dyl)pyraz’oio[?:,4-
blpyridine (0.06 g, 0.15 mmol, obtained in example 90) in DMF (1 mL),

-isopropylisocyanate (0.02 g, 0.18 mmol) was added under argon atmosphere. This
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were obtained:

Example | Compound name Starting compounds tr miz

b] pyri di ne WO 2004/ 076450 PCT/ EP2004/001974 112 To a
suspensi on of
6- (4-f 1l uorophenyl)-4-(4-pi pe(dyl) -5- (4 py(dyl)-1
H pyrazol o[ 3, 4- b] pyridine (0.24 g, 0.6 nnDI obtalned
le 170) in formc acid (0.64 nL %
wo%@dgﬁﬁpforml dehyde (0.96.nL) was addeZJI (I'WE%‘E’”M”"
heated to 70-80 C for 34 It It was allowed to coo

and I N NaCOH was addea1 It was extracted with 5 CHCl 3
and the conbi ned orggnl ¢ phases were dried over C‘\la A
ed again

was siied at soRiB eTPRSIalITe HOTR JAvss d e meiveR Wae coneRRiEt

I
and QiR ’%ﬁ&ﬁ%%ﬂ@%ﬂe%m“’x‘?ﬁé@?b?%@?;ZFﬁ@ Sillarha v
concea'fkramdu torafford 88 aig ofrtife4pmpguad intsalid derst (viald: %ﬂ’?&o und

H Nn%%ggééj e S Y BEA ot 5.3 5 B Bel i sThZa22

(m, NH;? J E'SLHDHQ.F@ Hg% 30 frn(b@H)TBtSZ’ddaullJﬂnw ek dliorHz-
razo p

d foll I
2 H), Brdiciialn 8.2 Hos b, 508 & V86, e, b eHoln s KT 28 B 2

| H), 7.§{$g§1:10 8632(@ o uusorop 2o L2 By hyt sul fanyl pyri nid

in-4-yl)pyridine-3 EXAMPEDR6%rile (obtained in

ARt A WS Bumralplatblpyriding: e

title conpoundymgﬁ mhbﬂiafh@dulfcbxﬁlhﬁe( nmethod 1): tR =
6.70 m

To & GAFtPITPL PRI, b DI PR B BIAZOR -
b]pyr@mE" N@W@QOPC’I[S?’ Qo méﬂ' i %mpT@ o) SéﬂdUDMXP qb.001 9,

uorop msthlsulfan yrim
0.0058- mmﬂl)) in pyridimgr @20 Iraif)3, meﬂjqwsulfﬂnwlet?%lmod%0é17zst,40 22

b
mmol?‘m%srﬁ ; ilw e‘d_@hﬂ) %@H&b@el‘?ﬁd} ESh (@g l@gg cffr? ?cg“iéath (ORI
ml., 052 mtnanTﬁl‘& wasadiaRd (Reffighd at 8Rnd tenmﬁr;aturem Theet svent wais
concapialpc T aaone e s sates o LR FefirdSe gl Tia,
adde@dﬁ'%dpl%s%WWére staWPéd snuerds;gﬁlmatphas@mfasrdrfemovértNm4

l owed to cool to roomtenperature baS|f|ed at C

‘and cbgcqﬁrawdaam iuge ripdust thsr@ﬂ Wasspuifigr by Qﬁ“%#owf??hy on

sitica &é#%ﬁﬁ e oégrs N%gaﬂd an %menﬁ% ergﬁsur@ Wé?ésﬁmed

oncentrate dryness.
(vieldT¥6%)r ude product obtained was purified by

H a0 b, PR R, 226G 7 . 4860, X5 A5 53
Hz, 2?@@3@ gﬁfNH i, 584 (ddl Q ﬁqwmq, £ ¥6ahA 2 H)Z%91L(c -JVB8.7 Hz,
2H),7.01 (@ J= B;Hz 2 H), 714(m T2 H), 729(m 2|§) %3'\@“1 H), 8.33 (dd,
Jo =15 Hz, I = 4.5 Hz, 2 H).

EXAMPLES 170-178

. Following a similar procedure to that described in example 72, but starting from

the appropriate compounds in each case, the compounds in the following table

LC-MS

Method .
{min) | [M+H]

| 6-(4-Fluorophenyt}-4-{4- Reference example 1, 3-
170 . . . e 1 1334 | 37441
. | plperidyl)-5-(4-pyridyl)-1H- | amino-2H-pyrazole and _




EXAMPLES 182-193 WO 2004/ 076450 PCT/ EP2004/ 001974 113

Follow ng a simlar
exanples 6 and 7, but starting
conmpounds in each case,

957%4

re obtained:

LC-MS - Exanpl e Conp

procedure to that described in
fromthe appropriate
t he compounds in the follow ng

BN B o7

wo tarti ng conpounds tR nmfz Method (mn) [
4, 6- bi phenyl -5-(4-pyridy})-2-[2- Exanple 2 and 2-(2
182 (tetrahydropyran 2- yt oxy) et hyl ] -
OT O B2 HaRoM )AL By Fidhy retht -
pyra @ o[ 3, il ngre, ’(ﬁ Lr‘cc‘a ?/arrbgﬂm '
- 6- (44FI uorophenyl) 4- 2 flEfP?“ jieéd: Exgnpl e 171 arfd 183
nmet h I-5 (4-py(dyl) pyf azotapaBiedyde 1 5.432 371f 1
al NA\LL I I‘ll n
|| II\, T H rrouar T
6- (4- Q YRR (2 2 - hRsfergrce axample 1Bk 4npl e 172 ard 184
1ret hy fUFymH-(»il—mndﬂ)zm-- 4- ly bhinb-2ffyradoRaadgt hane | F 35:56
385. Poyrdddibis HeAZOf Of, i me-equijval ents
6- (44 ? uorog}hbchap}l, )-5- f( éwg%ﬁ%ﬁu@
nmet h f an ri m dIREfdtergcb)exa&p[eE}Cﬁrrpl e 181 and 2 18%
[ 2- (1%?4%5 %’% a,g,go_gﬁg#r%{g g&(){) 1.8.79 466.1
1vh X yinisteojH-Ih &W;ammﬂ)o[ 3 4{}-{ ropyran (bi pynigne
6- (4 ﬁ#wzaef@%wy&orné (2- 2Fpyrazo o
nmet hyl sul f any pyrim di n- deaytialdeidrde Exanrpl e 181 ang 2 18¢
[3 ( ctlunyun oPYy+ahi 2 3 hrormnrnnn "\ 1..9..11.480.2
yl ox ,/,J)L@rgp@,ygm,en@y a7 || deterence e@mPla ] opyr arl b] pyri di ne
4, 6- 3| AHE uo ?f enyhr)untﬁzfq @yrazole and 450.9
tFbt h| SRR PN na-b‘}o,ﬁ a"’r?ée“e‘ xalpl ¢ 194740l 2, 1oy
[ 3- ( | tnveeagield,spipyratine - propoxy)- 1110.26 673.p
yl oxjy) propyl ] - pyr azoljo[ 3 ‘Z?rba'ld@}yij%hyd opyran b] pyriding
4- (S} .euR A sRamn ¥l 1]6- (4-TTUOr o- EXpnple §73 and
464. 9 o Reference example 19,
- (2-methyisuifanylpyrimidin- 3-amino.2H e and
174 Ayl)-tH-pyrazolof3,4- amino-2H-pyrazole an 1 0.11 | 432.2
- 4-fjuorohenzaldehyde
blpyridine :
5-(2-Chloropyridin-4-yl}- | Reference example 23,

176 4,6-bis(4-fluorophenyl}-1H- | 3-amino-2H-pyrazole and i 8.99 419.0
pyrazolo[3,4-blpyridine 4-flugrobenzaidehyde 4210
6-(4-Fluorophenyl)-4-(2- Reference example 1, 3- |

176 phenylethyl)-5-(4-pyridyi)- | amino-2H-pyrazole and 1 g52 | 395.0
1H-pyrazolo[3,4-blpyridine | 3-phenylproplonaldehyde
-4-(6-Chloropyridin-3-y1)-6- | Reference example 1, 6-

77 {4-fluorophenyl)-5-(4- chloropyridine-3- | 402.0
pyridyl)}-1H-pyrazolo[3,4- | carbaldehyde andamino-| ' | 590 | 4040
bipyridine 2H-pyrazole
4-{3,4-Dichlorophenyl)-1- Refgrence example 1,

o ethyl-6-(4-flucrophenyl)-5- | 34-dichlorobenzalde- ; 1056 462.9
{4-pyridyl)pyrazolo[3,4- hyde and 3-amino-2- '5'6_ 464.9
blpyridine ethyipyrazole

EXAMPLE 179

B-(4- Fiuorophenyl)-4—(1 -methylplpendin-4-yl)-5-(4-pyrldyl)-1 H-pyrazolo[3,4~

b]pyridine
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188 phenyl)-2-nethyl -5-(4-pyridyl)- 1 6.94 iodonet hane
466.9 1H pyrazol o[ 3, 4-b] pyri di ne -

6- (4- Fl uor ophenyi ) -2-net hyl -5-(2- Exanple 181 and 1
7.29 352.0 189 nethyl sul fanyl pyri m di n-4- | odonet hane

S
WO%&%%{?S@{ g74614g]0p55rgElpﬁo 4l i001974 114 yl )PngP2004I001974

5- (2-Chl oropyri di n-4-yjip- 4, 6-bi s(4 Exanple 175 and
433.0 190 fIuorophenyl)-z-nethylpyrazolo- 1 8.55

To a §RGREHH 308 ftotdphery L0} BRCHAN LS (- pyriav)- - pvrazglolayd-
b]pyr1dh1eyﬂO)245g (&6 mymoblyalbiauﬂec[ B-exafple T@)Indpaviy JacidL(0/647 fL),

35-4({'5 ‘2:[ Ei? Zg{m%%a@? Z@gg 61? - yvhéjs)g%%%d g% heated to 70-80 °C

for 244h.( ﬁv@%' AWl 'th €obt and/ N RaOlt was added it was exiracted with
uor o eny@)b-S (4-pyridyl -2-[3-

(
b
t
u
0
e

_CHCt54afnc§ legmsgdie xphases werd dne over Na,S0; and

conceﬂﬁ%?é@h%dgﬂ@%s? “Thd| BXMLP" 8 %dcg oBfiett was puried by

razol o ridine tetr ropyr an
chromai¢graghy cmoprycajlgal 59 {B-JQI:;I-N!E@WII-I@ mhiktures dof4ibGrebsing

poarty: QiR BHIGRY ) il i Yo ot N SHBLE 16

LC-MS{m%tﬁwtﬂyiRﬁﬂﬁawh,nwzﬂB@B P {4+Mj*) - 2- [ 3- (t et rahydropyr
an-2-yl oxy) propyl]-6-(3-
trlfluoronethylpheniﬂ?ﬂ??bﬁdﬁg[s 4-b] pyri di ne

gg);.lr.rapﬂpse g%@ag%wia;l.é}[y ufs-gf.ﬁfatﬁﬁshﬁ?ﬁﬁﬁ}(r.ﬁﬁ&ﬁ-zt HFIHD
5-[ 2- (et hyl sul famdzpmmﬂrﬁ]pyndmeyl ]-6-[3-(t(fl uoro_rret
Follomﬁ%@g)a %ﬂﬁ@fﬁé{i gHae @’tb%lz 8és%h§eél lan]ePéf'érllc%' gx%n‘p?g tlg sece;‘tlonI c,
but using 2-chioro-6-{4-fluorophenyl)-5-(2-methylsulfanylpyrimidin-4-yl)pyridine-3-
carbonitrile (cbtained in reference example 22) instead of 3-(1-behzylpiperidin-4—
yi)-3-oxopropicnonitrile, the title compound was obtained.
LC-MS (method 1): tg = 6.70 min; m/z = 353.0 [M+H]".
EXAMPLE 181
6-(4-F Iuorophenyl)-S-(2-methyls£|lfanylpyrimidin-4-yl)-1 H-pyrazolof3,4-
| blpyridine '
To a salution of 3-amino-G-(4-fluorophenyl}-5-(2-methylsulfanylpyrimidin-4-yi)-1H-

“pyrazolo[3,4-blpyridine (10.00 g, 28.4 mmol, obtained in example 180) in AcOH

(62 mL), water (22 mL) and. HCl conc. (5.7 mL), cooled to 0 °C, a solution of
NaNO; (2.30 g, 33.4 mmol) in water (7.5 ml.) was added dropwise. It was sfirred
for 30 min at 0 °C, and HsPO2 {(50% aqueous solution, 56.8 mL) was added slowly.

It was sﬁrred at 0 °C for 8 h. it was allowed {o cool io room temperature, basified

2t 0°C by slow addition of 6 N NaOH hasta pH = 8 and was extracted with EtOAG.

The combined organic phases were dried over NaS0O; and concentrated to
dryness. The crude product obtained was purified by chromatography on silica gel _

- using hexane-EtOAc mixtures of increasing polarity as eluent, 1o afford 4.00 g of

the title compound (yield: 42%)
L.C-MS (method 1): fz = 7.80 min; m/z = 338.0 [M+H]".
EXAMPLES 182-193




br omopr opoxy) tetrahydropyran, the title conpound was
obt ai ned. 10 1H NWR (300 Mz, CDCI3) a (TM5): 1.50 -
1.90 (m 4 H), 2.40 (conplex signal, 5 H), 3.37 -

3.50 (m 4 H, 33.85(m 2 H, 453 (m 1 H), 4.65 (m

2 % 6.68 (d, J =
WO RO 1y "7 40(t, I=7. 8Hz, IH) 7.52(d, J=7. cRZIERPHPORTE g
, J=7.5Hz, II—I),793§3 1H, 813 (s, 1 H, 8.32
(d, J = 5.1 Hz, 49 (s, 1 H. EXAWPLE 195 15

6- (4- Fl uor ophenyl ) - 2 met hyl - 5 (4-pyridyl)-4-[5-(3-pyri
dyl )t hj en- 2- d] yrazol o[ 3, 4-b] pyri-dine A suspensi on
Followjng a simitar procedure to that descnbed in examples 6 and 7, but starting

from 4hé %pgfq‘bﬁ?fé‘liﬂﬁgyrﬁg?g Qt 45%5%8?/@3 ﬁéb%%&lﬁe&@y%ﬂ@lﬁé

'tablerwm“e obtstinesi: ned | n exarrpl e 188), 3- pyrl dyl boronl c acid

[0 r\/l ~ 0.2 wa0n (0O OA .o /| nnal
Cu: O U IIIIUI}, Rz CTop—(Uuo—6; ||||u1},
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4;
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6-(4-Fluorophenwl}-5-(2- -
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186 | [B-(tefrahydropyran-2- (3-bromopropoxy)- 1 9.11 | 480.2
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4,6-Bis(4-fluorophenyl)-5-(2- _
methylsulfanylpyrimidin-4-y}-2- Example 174 and 2-
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yloxy)propyll-pyrazolo[3,4- tetrahydropyran
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iodomethane ' 466.9

1H-pyrazolo]3,4-bipyridine

6-{4-Fluorophenyl)-2-methyl-5(2- | Example 181 and

1
methylsulfanylpyrimidin-4- iodomethane 7.29 | 352.0

189
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198 sul fanyl pyri m di n-4-yl)pyrazol o[ 3, 4- Exanple 185 1
6.58 382.0 Db]pyrid in-2-yl]ethanol
3-[6-(4-Fl uorophenyl)-5-(2-nethyl- 199
suI fanyl pyri m din-4-yl)pyrazol o[ 3,4- Exanple 186 1
79 396.1 Db]pyrid in-2-yl] propan-l -ol

WO@“‘[’W“@"& s(4-f1uorophenyl)-5-(2-met hyl - 2B@IEP2004/001974
sul fanyl pyri m di n- 4-vyi éﬁ)yrazol 0[3,4- Exanple 187 1
8.10 490.2 b]pyridin-2%yl]propan-1-ol

_3-[6-(4-Fluorophenyl)-4-(2- 201 .

phenWPé‘Wﬂﬂﬁ)”t@DYGQU%yrl dyl ) pyrazol o[ 3, 4- Exappl e| 191 1

581
3-14 @dﬂﬁ‘fp&%ﬁ%’ﬂ% {"s(% a%zzmﬁem 433.0
1901 ugfusppreany-3-mehyimyrgagiei dyl ) pyrazol o- 1 5788) A& %I%'O

Exa“rp[ﬁ)]pmfne%z 2 [3, 4-ibj pyri1di n- %. yi]propan-l o)
EXAMBLES 203-207 W0 2004/ 076450 PCT/ EP2004/0019¥4 116

Fol I} érig-frigprophenyd)-fri2-rhenybr ccgg%é,gﬁeo&{nwat descfi befl in

exa h,e)-sﬁ@p@uyl).z.psl ng th arting cofrpounds
131n n&%bfPfﬂUPNﬁ@%‘ol | o np7.rabiser.o
SRR IR phund ne

" 5t ar teirmgarbpyeampl ¢ Conppund| nane
R Pnrﬁzzlof%@}wasimd Met hqd (min) [ M+H] ]

met %ﬂ éﬁf g’g% )#%ené‘d:lﬁfhg;aﬁgakn;l;j;&) 5.76{ 384{ 0
“’élf mﬁmﬁﬁﬁmﬁgi e-bromopropoxy)- | ¢ 1,005 z:z
g3335§%@&3ﬁ%§§b3¥:32ﬁ”g{§ﬁ?§?§§§ﬁ“§3oﬁ' i
2- [ n-(aébh&dpga{dmmamrw(h; 54(2-net hyl - 20%

1931 @9%@%}‘@’%&&@?@” pyr &emeig §740d Exanpl ef 1981 3198

thaniedomethane 418.1

)

l-"

&

yndyl)pyrazo!o[S 4-bipyridine

EXAMPLE 194
5-(2-Methylsulfanylpyrimidin-4—yi)-2-{3-(tetrahydropyran_-z-yloxy)propyll-ﬁ-(3-
trifluoromethylphenyl)pyrazolof3,4-b]pyridine
Following a similar procedure to that described in examples 6 and 7, but starting
from 5-[2-(methylsulfanyl)pyrimidin-4-yl]-6-[3-(triflucromethyl)phenyl]-1H-
pyrazolo{3,4-blpyridine  (obtained in  example 126) and  2-(3-

bromopropoxy)tetrahydmpyran, the title compound was obfained.

" TH NMR (300 MHz, CDCl3) 3 (TMS): 1.50 - 1.90 (m, 4 H), 2.40 (complex signal, 5
~ H), 3.37 - 3.50 (m, 4 H), 3.85 (m, 2 H), 4.53 (m, 1 H), 4.65 (m, 2 H), 6.68 (d, J =

5.1Hz, 1H), 740 (t, J=7.8 Hz, 1 H), 7.52(d, J=7.6 Hz, 1 H), 7.61 (d, = 7.5 Hz,
1 H), 7.93 (s, 1 H), 8.13 (s, 1 H), 8.32 (d, J = 5.1 Hz, 1 H), 8.49 (5, 1 H).
| | EXAMPLE 195
6-(4-Fiuorophenyl)-z-methy!-5-(4-pyridyl)—4—[5-(3-pyridyl)thien-2-
' ‘yl]pyrazolo[3,4-b]pyridine

A suspension of 4—(5-bromothien-2-yl)-6-(4—ﬂuorophenyl)-2-.-mé’ihyl—5~(4-pyridyi)—
- 1H-pyrazolo[3,4-b]pyridine (0.10 g, 0.2 mmol, obtained in example 188), 3-
pyridylboronic acid (0.04 g, 0.3 mmol), K;CO; (0.06 g, 0.4 mmol), Pd(PPhs),
{0.017 g, 0.01 mmol), 1,2-dimethoxyethane {1.31 mL.) and water (0.04 mL) was
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Follo%@{ BP2iAM4r PdcRddre fol hataddsorben) im-exampld an hnnam@rtbe

to that .descri be

Jn eganple 208 but

sin

&pﬁ’gl?owmg table

adeoaa@qﬂaﬁlag@mwu (fR8e g comppupds i
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tR (pin) [MH+ (1 S)-3- [5 [Z-e!(gt}-Phanyl et HEHM$A no) -
npl e 20% r%;ng SEURY | -t—troromExny rrel
ﬂ’ ~1- 9 gﬁ@ 209 he N compado| Feflrol] PY 2.
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NN L 4. .10 & [ A | AP | DA D4
\/yul Oy T 1Tt |, T, U == LAAITpr © £FVUO 41
i L5504 .
tgé uor%%ﬁé’f?ﬁ)?f)y 52(y r?%‘#dﬁ'i}’b’ﬁﬁ’%z LOI 21450 Rnd 11 6 A3 B7Bs 3
ycl [dp4-tipyidin-2-yllethancl .
3-[5-{2-Methylsuifanylpyrimidin-4-yi)-6-

197 | (@-trifluoromethyiphenylpyrazolo-i3.4- | Example 194| 1 7.67 | 446.0
blpyridin-2-yljpropan-1-ol
2-{6-(4-Fluorophienyl)-5-{2-methyl-
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200 | sulfanylpyrimidin-4-yl)pyrazolof3,4- Example 187 1 8.10 | 490.2 |
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3-{6-(4-Fluorophenyl)-5-(2-methyl-
206 sulfenylpyrimidin-4-ylpyrazolo[3,4~ Example 199 1 ‘546 | 4280
Blpyridin-2-yl]propan-1-ol

3-[4,6-Bis{4-fluorophenyl)-5-(2-methyl- |
207 | sulfonylpyrimidin-4-yi)pyrazolo[3,4- Example200 | 1 6.76 | 522.2
‘ bipyridin-2-yifpropan-1-ol

5 EXAMPLE 208
N-Cyclopropylmethyl-[4-{6-[3-(trifluoromethyl)phenyl]-1H-pyrazolo[3,4-
b]pyridin-5-yl]pyrimidin-2-yljamine

A solution of 5-[2-(methylsulfonyhpyrimidin-4-yl]-6-[3-(irifluoromethyl)phenyl]-1 H-
pyrazolo[3,4-blpyridine (90 mg, 0.2 mmol, obtained in example 127) and

10  {(cyclopropylmethyl}amine (75 mg, 1.0 mmol) in THF (2 mL) was heated in a
closed vessel at. 60 °C overnight. It was allowed fo cool and concentrated. The
crude product obtained was purified by chromatography on silica gel using
hexane-EtOAc mixtures of increasing polarity as eluent, to afford 57 mg of the
‘d-esired -compound {yield: 67%}).

15 LC-MS (method 1): tr = 8:12 min; m/z = 411.0 [M+H]".
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EXAMPLE 214

4 [4-[4 6-Bis(4-fluorophenyl}-2-methylpyrazolo[3,4-b]pyridin-5-yl]pyridin-2-
ylamino]benzenesulfonamide
A mixture of 5-(2-chloropyridin-4-yl)-4,6-bis(4-fluorophenyl}-2-methylpyrazolo[3,4-
Dlpyridine (100 mg, 0.23 mmol, obtained in example 190) and 4-
aminobenzenesulfonamide (46 mg, 0.27 mmol) was heated at 190 °C ovemight. It
was allowed to cool and the crude product obtained was purified by
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b3, 4 Mf@%ﬁifa%ﬂ}n@ldm- amtno-ZH-pyrazole and4- | 1 [1052| 5201 |

yl ] et g% %‘vﬁ é““i% x&c Zﬁf‘? E% élﬁ%rrol | di ne-|2- car boxani

de” [PofriEiVR YREFAFEYED {hat described i

exa pezndm but st arti ng from 2-

{2 H (A __£1 [l A.| - DT T AN

 Z |||| et =TT 00Ul U e VAR BSVAN) y

r azo|% ”ﬂmé]ew di e ﬁé%%feax ?nyemrrpl d 90) |and
209S) -plopﬂlkﬁdﬁzxfld!i)(yt arn banyroy3skmyragdle didhe 2- tar|b®%d/| i383-40)

aci d,pﬁg%{gagjwﬁgﬁe CQNPOURGy tained. LG-MS {nethod

1) mlz = 65 [MEH] + by Title

conplatABeizpbtypeinylks-q cedur e to tihat
descl 4%{;{@@ g@rpl § %g}:e"%euﬁxgm@%f‘% ng from
29- [zi l EQ’% orcpﬂ'eiﬁgrm-!‘-‘ssazeiﬁﬁp«j/%d 1) byrla&® [4%34-
] pyr ngrlq;{ 371]'] Ybendfoxybenzaldehyde '
(ben Wcar bonyl ) Fyrrol i di ne-2-carboxan de (olpt ai ned
- D%u(ﬁfcﬁloropy’riﬁln—él-yﬁ— TRl Sence example 23, 3- 3959
226 6-(4-fluorophenyl)-1H- amino-2H-pyrazole and 1 7.73 32?'2
pyrazolo[3,4-blpyridine paraformaldehyde '
4-[6-(A.I—Fluorophenyl)-5- Reference example 1, 3-

ooy | HPYAY-AH- N “amino-2H-pyrazoleand 5- | 1 | 423 | 3632
pyrazolof3,4-blpyridin-4- hydroxypentanal
wilbutan-1-ol ‘
4-Benzyl6-(4- Reference example 1, 3-

228 ﬂuo_;c’pheﬁy!)"s'm"l 4y | 2mino-2H-pyrazole and 1 | 637 | 3812
pyridyl)-1F-pyrazolof3,4- phenylacetaldehyde
blpyridine
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conmpound. was obtained. LC-M5 (nmethod 1): tR = 4.35
mn; mz = 525.2 [ MrH +. EXAVPLE 232

2-[2-(4, 6-Di phenyi -5-(4-pyridyl)pyrazol o] 3, 4-b] pyridin
-2-yl) et hyl am no] et hanol 20 a)

D| phenyl - 5- (4- pyridyl ) pyrazol o[ 3, 4- ridin
wo ﬁmﬁnf?\s i met hanesul fonate WO 2004/ 07645OPM’é%oo“m1974

PCT/EP2004/001974 12H%§0||OMAng a simlar procedure
to that described in exXanple 12 section b, but

ctorflnn from

2- 6d| | - 5- (4- pyptdrihd ) pyfazaol o[ 3, 4-b ridin
Exa(/"f’% °""‘%"5’Eea| ed gbrpdinadp| 31% J?“Q'H%Z%Béﬂrﬁéa
co ound was_obt ai ned. 1H NVR (B0OO MHz, CDCI3) 8

(TMP): 2.94 (s, 35H)H2ferem;%x§r$!%asdd)(s 241)86535(@& J2= 5 Hz, |5

F“g‘??" i°é‘¥?§f3',qy')"10 H) 3-aiBn@ZH{ S ﬁL 4 Zﬁ‘&a‘ 4313 =
-lugigphend)-35 1y | ﬁ-a{éfgan% T E‘tﬂﬁémc Hbé’@ﬁd"f F‘b(np diing

2 si| mbthg6-(PpyEo@cuF ¢ T shrdied Hyre.eadp)l €1.5 1,

but benzyloxy-
2-[¢1@@§P%be#§/’{% 4-t1@yxaidde}pyrﬁzol Tz?,zﬂ) 6783 Progt o
yl]ethyl nethanesulfonate 10 (Pghf'ined in section a)

and{ Z2-am no-I-ethanot, (e desi @% n(igy,ﬁwexw@g?, ié.g
1

obt @i ned. LC IES me Riferdnck ekanbpR
[ M+ -ﬁQ-B'S(d’MWE o1 7.23 (m 2 H), 7.32 (m, 2 H), 7.99

3330 3-amin Z
2 wnmmgmheml ) amﬁff;d o e b 5- 64 il
Py ? yii 0
4- (6 orgp@ |nﬁ- BAivptoperfaal(ehydid uooragpﬁer? ﬁ&(bm ﬁy1l }j’E
(4- pyrldyl)pyrazo o[ 3, 4-b] pyrl(ﬂl'ﬂ-e (74 nmg, 0.2 mol,
obtained in exanple 193) in ACOH (1 niL), Zn (72°71Y;
1.1 mmol ) was added pLRgqn at nosphere and the
m xture was heated to reflux overnight. It was all owed

[t2_6)ﬁe{éts-aM4€mmemw{4-pyﬁdyﬂmd@e[m?]pyléfnéaﬁa .

with saturat : [ xtracted wt :

20 The orga g ﬁ?‘i@%@cﬁﬁﬁﬁtﬁ%“%&gﬁ 2S5 and

a) [(28)02%61319(48mf Jémmiéwﬂ-‘ss(t 4-pmmgtmmlgewbmﬁrﬂm-an ned
ri nma a n silica gel usin

ity fheneyienoRbaR YT B o et CrHORBMItRg pol ar' ty. to

FO"OV\ﬁIfId Qrsﬂm%r‘bréﬁbo%fe fcﬂﬁaf dlés’cﬁbe@ ﬁf‘@)@ﬁgﬂe ih:] Sutdstarﬁr@ frjeﬁ:r 5

| (Z—ammtwuﬂ@ E@iﬂ ﬂwop&enyavﬁ H’gpﬁwbri)nynaa@!o& elpdurﬂ:eet 0 t hat

o T BRSSO SRSF BRI oo
acid, thé desrqumnmm ndnvashebiained.

LC-MS {method 1): tg = 7.13 min; m/z = 659.3 [M+H]".

b) Title compound

FolloWing a similar procedure to that described in example 269, but starting from
[2-]4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoto[3,4-blpyridin-2-yllethyl}-1-
(benzyloxycarbonyl)pyrrolidine-2-carboxamide (obtained in section a), the title
compound was obtained.

LC-MS (method 1): tr = 4.35 min; m/z = 525.2 [M+H]".

EXAMPLE 232
2-[2-(4,6-Diphenyl-5-(4-pyridyl)pyrazolof3,4-b]pyridin-2-yl)ethylaminojethanol
a) 24, 6-Dlphenyl-5-(4-pyr1dyl)pyrazo!o[3 4-b]pyrldm-2-yl]ethyl

methanesulfonate
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.{ Example Compound name .Starting compounds | miz

follow ng table were obtai ned: LCMS Exanple Conpound
name Starting conpounds miZ Method tR (mn) [MH'
234 6-(4-Fluorophenyl)-3-nethyl- Reference exanple 1
8.57 352.0 5-(2-nethylsul fanyl pyrimdin- 29 and
hydrazi ne WO 2004/ 076450 PCT/ EP2004/ 001974 122

WO 200697#49pyr azol o 3, 4- nonohydrate b] pyri dP¢REP2604/001974
3- Ami no- 5- ( 2- et hyl sul fanyl Ref erence exanpl e 235
pyrl m di n-4-y1)-6-phenddl- 1H 28 and hydrazine 1 6.55
335.0 pyrazol o[ 3, 4-b] pyri di ne nonohydr at e EXAMPLES

FollowBg 233mitar provedure atosthat Idascrﬂ:redcndeuranpie 1hakction b, but
.descr

d 77,, but SLaLL
sentiS=C IR, 2 ARG o Bl RSO LBt etano
(obtairiéﬂ ith ekarapie r196) s @esu‘émmogﬁa MaB @Btaindd. M5 Exanpl e

1 und nane Startin ln_&ound Met hod tR (mn)
H N nﬁplo ME=( 0O /T faam(pya 4476, 21, 4ED 46, 2 H),
688 (U000 €8 Bot A0y s 111887 30 Grogles signal. 10 K. 827 G

1H), &ﬁgll(dell%ﬂslmyl:z @#ZQdBZ 2H)I ) |
t hyl sul fanyl pyrim |n4y 1H Exarrpe1471442
b) T'@%ﬁ"% POBIfaz ol of 3, 4- b] pyri di ne EXAMPLE 238

Fo!io@m@% Hﬁﬁlﬁpﬁr&@d’dré% Gt d%s%ﬁﬁédam(é’xaHPIJ by tﬁ.lfjlfs‘t ggf]%m’

pyraEol o] 3, 4- b] pyridi ne

24, @'P@Wt(ﬁ%ﬁ@ﬂlmmhﬁ%/ﬁthhwfdm -2yathyl6- | 3nethanesxdiwatee

(oiahBd OSB3 P 2180 g e S s
obtainddosed vessel, sodi um net hoxide (11 ng, 0.2 nmmol ) was
LR R ST G T S0
EXAMPLE 233

6-'(4-Fluorophenyl)-2-methyl-4-(3-pyridyl)-5-(4-pyridyl)pyrazolo[3,4—b]pyridine
To a solution of 4-(6-chloropyridin-3-yl}-6-(4-fluorophenyl}-2-methyl-5-(4-
pyridyl)pyrazolo[3,4-blpyridine (74 mg, 0.2 mmol, obtained in example 193} in
AcOH (1 mL), Zn (72 mg, 1.1 mmol) was added under argon atmosphere and the
mixture was heated to reflux overnight. It was allowed to cool and concentrated.
The residue was treated with saturated NaHCO; and it was extracted with CHCls.
The organic phase was dried over Na,S04 and concentrated to dryness. The
crude product obtained was purified by chromatography on silica gel using
hexane-EtOAc-MeOH mixtures of increasing polarity, to afford 2.4 mg of the title
compound (yield: 4%)
LC-MS (method 1): &z = 4.02 min; m/z = 382.2 [M+H]".

EXAMPLES 234-235
Following a similar procedure fo that described in reference example 15 section ¢,

‘but starting from the appropriate compounds in each case, the compounds in the

following table were obtained:

LC-MS

Method | tz (min
- R( ) [M'*‘H]‘.

 6-(4-Fluorophenyl}-3-methyl- | Reference example

234 .
- { 5-(2-methylsulfanylpyrimidin- 29 and hydrazine

1 8.57 | 3520




and it was stirred at 60 Cfor 2 h nore. It was
all owed to cool and was 15 concentrated. Et OAc and
buffer (pH = 5.3) were added. The phases were
separated and the organi c phase was washed with water,
dri ed over Na2SO4 and concentrated to dryness. The
WOUAB4Wr oduct obtained was purified by cREGRRROMIOMINY
on silica gel using hexane-EtOAc m xtures at 50% to
afford 38 ng of the ti% e compound (y| eld: 47% 20
LCMS (nethod 1): tR=7.71 nmin, mz = 372.0 [ MtH] +.
- EXAMPEES Hagzgd34- WO 2004%09edBle PCT/ EP2304/ 004974
123 Fgpyhi@d ng a simlar procedure tofthat |described in
refefence exanple | se¢tion.a.. but Startiing fromthe
appr pphmine-&(ooetisulfedd- | rRedeseiiee @@swle | he cdnpoungls in |
#3be ;fymhfhﬂwywpha@m vwr@s Q‘hﬂ@fﬂrﬁ% L C-MVB | 8lsr§isago
Exanp gund, name m Q@Boy Vet hod t R(nin)
[MHWZW%FH B (D pweny"i“’f' ‘€% Expnpl e [142 ahd 239
pyridyl)pyrazol o[ 3,4-bfpyridin-2- 1 5.34 434.1

yl ] et hyl ] acet am deEMMPMES@:'Js%?de
-Bis(4-fluoro henyl ).-5

Followmgp@/ ﬁm&ar)pﬁ%e&im tq tand %‘P?ﬁ d @xalamﬁ & guit stating @'oem

o IR 1 P i

5 wereEbmmde 232 and 1 5. 27 478
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|\r\+|n|1 Ne £ 2 _ hyvsdr athvl N\ AanAt g chl Ar
_y A LD ALEN N r1_yx,||u1\_y\,L|ry actTTyt O

acetlam de N-[2-[4,6-Bis (l4- fgtd_prophlenyl } $CHS
| ExaffitePlyr i dy| Qdiyoar®hde3, 4- b]jpyri afpl &€ 9u and] I3 3

484.]1 propionyl chloride [2-Spripaynsy| [Metiopi| Gs{ain) fjmem]“

5-(2-Methyisulfanylpyrimidin-4-yl}- 6- | -
236 N Example 235 1 754 | 320.0
: phenyl-1H-pyrazolo]3,4-b]pyridine

6-(4-Flucrophenyl}-4-methyl-5-(2-
237 | methyisulfanylpyrimidin-4-y{}-1H- Example 147 1 4.42 305.0 |
pyrazolo[3,4-bipyridine

EXAMPLE 238
5-(2-Meithoxypyrimidin-4-yl)-6-(3-trifluoromethylphenyl)-1 H-pyrazolof3,4-
blpyridine
To a solution of 5-[2-(methyisulfonyl)pyrimidin-4-yl}-6-[3-(triffuoromethyl)phenyi]-

4 H-pyrazolo[3,4-b]pyridine (90 mg, 0.2 mmol, obtained in example 127) in MeOH

(5 mL) in a closed vessel, sodium methoxide (11 mg, 0.2 mmol) was added and
heated to 60 °C for 24 h. Then, sodium methoxide (11 mg, 0.2 mmol) was added
and it was stirred at 60 °C for 2 h more. It was allowed to cool and -was
concentrated. EtOAc and buffer (pH = 5.3) were added. The phases were
separated and the organic phase was washed with water, dried over Naz804 and
concentrated fo dryness. The crude product obtained was purified by
chromatography on silica gel using hexane-EtOAc mixtures at 50%, to afford 38

mg of the title compound (yield: 47%)

LC-MS (method 1): tg = 7.71 min; m/z = 372.0 [M+H]
EXAMPLES 239-242




10

15

5 EXAMPLE 243
N-[3-[4, 6-Bi s(4-fluorophenyl)-5-(4-pyridyl)pyrazol of 3,
4-b] pyridi n-2- yll propyl | net hanesul f onam de Fol | owi ng
a simlar procedure to that described in exanple 169,
but starting from
WO 200¢/47643% nopr opy! ) - 4, 6- bi s(4- f1 uor opheny| ) PGUERROHPRIA |
) pyrazol o[ 3, 4-b] pyrid ine 10 (obtained in exanple 95), .
t he desired conpound W& obtained. LC M (nethod 1):
tR=579 nin, mz =520.1 [MH'. EXAWPLE 244
Following 2 similabpipcedirgitn thatylepcribeddntreferencer examtiy It eakiof a.-

o el VT el B 080 St

/wnfh\lj_enlfnn\ll\n\lrlmrll 4 \IJ] 6.3 (fr|f|||nrn )
\ rJ] T J L\I T TroTTO

phe I] 1 H-pyrazol o[ 3, 4- ﬁxrlm ne (90 mj-CM)SZ mol |,

Exafiedl Ned Gangduadmine 127) "W s edrvessgr—tt WS
- stirired at room tenperat ur ecq?!mwlzd dajetitdit] tz (min)

condentrated. The crude product obthined [was puf#i'dd

%oz%@-ﬁ%@%%%%ozazgcaﬁazz;;:;; byt i

239 ¢ | @y nyraginBg-plpyyidig 2 fforld 7 BHb
Fhor A IR BUTNHHIRG RS of usbbnarpfas ford 1 fd%ol @

604 7z = 267 0.1\ EXAMRLE. 248 §

||||||||||||

N- [ 3N IGRHG uompham) By Iéi%"qdb A-Yi)-6-(3-trif|uorone
240hy || ptamrigit)pyrazblo[3 gybipgedii- o seanihY 5 el di n-13yl{] aget pasge |.
A sqbuti

3- ar?#@é@?ag&?wg? hyl sul flanyl ) pyri m di n-4-yl] - 3-
(t ri|NHzGeeDiptehysXphenyl 1+ | H- pyrazol of 3, 4- h] pyr| di ne

24£1§2tc Wcﬁ?ﬁglmﬁgf&%al n%ﬂﬁng?)a n lpslr h?ée??i@mﬂ -1)
was il?“%r"r%ﬁ'm e“}ygomten%’@ LORHE flor 3 B, It fas

)
concemﬂanateed and the reS| due was taken up in
3 h

—+ DA~ N The ‘Nant 4 WG
A\ I 1 |||C Ua'll U VA S

HHEF‘{'I%%GB'ST% a”Qhﬁf 00@2 daptsg to dr)ngs;. The
242r uqe-pyridydppctzoloB #- dfporisih- Qa%()%m EI ed by 1 chr 6a%t pdssaphy

on $blieRRdeionttiidd hexan ures |of

iLncreasing. polarity asijeluent, to afford 78 ngl.of the
title corrpound (y| el d: 37% 15 LC-Ms (net hod 1) tR =
855 nmn, mMz 445 EXAMBLE 243 EXAMPLE 246

| ORr I | - [\As [ 3 1.NQ; 6- (3
e R
di n-5-yl ] pyri pijgiopyBimdthanesdfonamide
Following a similar procedure to that described in example 169, but starting from
2~(3-aminopropyl)-4,6- bis(4-ﬂuorophenyl) -5-(4-pynidyl)pyrazolo[3,4-b]pyridine

(obtained in example 95), the desired compound was obtained.
LC-MS (method 1): tz = 5.79 min; m/z = 520.1 [M+HJ".
EXAMPLE 244
5-(2-Aminopyrimidin-4-yl)-6-{3-triflucromethylphenyl)-1H-pyrazolo{3,4-
: blpyridine
A solution of THF (20 ml.) saturated with NH; (g) at -20 °C was added over 5-[2-
(methylsuIfonyl)pyrimidin»ﬁb—yl]-6-‘[3-(triﬂuor_omethYl)phenylH H-pyrazolo[3,4-

blpyridine (90 mg, 0.2 mmol, obtained in example 127) in a closed vessel. It was
stirred at room temperature for 2 days and concentrated. The crude product
“obtained was purified by chromatography on silica- gel using hexane-EtOAc
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as elu%gg chjq]armg E%@@&@Ecg%%o%d (thI‘}d 37?%44 mn mz =

a)
N- Benzyl oxycar bonyl - [ 5- ( 2- met hyl sul f anyl pyri m di n- 4-yl
)-6-(3- 20
trifluoromethyl phenyl)-1H pyrazol of 3, 4-b] pyri di n-3-yl ]
am ne Following a simlar procedure to that described
WO pq4%4¥pl e 245, but starting from PCT/EP2004/001974
3-am no-5-[ 2- (rrethylsulfanyl)pyrl mdin-4-yl1l]-6-[3-(tri
fl uoromet hyl ) phenyl ] - 124y pyrazol o[ 3, 4-b] pyri di ne
(obtained in exanple 123) and benzyl chl orof or mat e,
mixturdse of ihesdasing Raaity asdeliant, dbtaffork d. n@SofLﬂIehtﬁle(.cmnMd
”dir-bo tR=10.00 min;, mz = 537.1 [MtH +. b)
(yield\9%dn2y1 oxycar bonyl - [ 5- ( 2- met hyl sul f onyl pyr i ni di n- 4-yl
LG-MB-(neltRod 1): tr = 6.01 min; m/z = 3570 M+HF
trlfluoronethylpheng ! yrazo o[ 3, 4- b]pyr|d|n 3
"~ yl]am ne Fol | owi ng rocedure to that

g MR AP i f“‘r@*ﬁ?ﬁf% Stk A

6- (3-t ri f | upywrotof3;,#diipyridin-3-gljacetamide .

A codPlReS) e S’]eé’.‘f{%fﬂ*nﬁ:ék%%%ﬂ"ﬂ&&&ﬁ@%@“ﬁﬂﬁk%fﬁvs

_' (tnﬂudraateﬂq@p&ényl]t-Rf-ﬁyr&zafb’[(’m-b]pyﬁdme $26brhg] 0[S\dhhiof; obtail)ed in

C u 2 076450_PCT/ EP2004/,001
examp@ 1%‘% ?\'g’p C&V'n?\/\?%é)ep%%&‘ﬂar% terPEa‘f' RYEdg; 8§dmf- was
sttne@éﬁ%hﬁeﬁ'%ratmﬁtfoﬁﬁ Al wag cBhééﬁtrated and the residue was taken

benzyl oxycar banyl - [ 5- (2- met hyl sul f onyl pyri m di n-4-vyl
up m)a enixigre of tOAc and 1 N NaOH. The organic phase was dried over

Nazsb%nbﬁﬁ %{Jﬁ%ﬁ%ﬁé‘é 8 *&‘fpﬂ%@s& THhe B@Q%gé]oglc?’ ofitatteMbas hihida y!

section

, chrorr(ad@fg:’aplw op gllice gl igiagrherand-BEOAe mixtees b ipmessihg\aslarity

LC-MS"(B’I%ﬂ{oﬂ’g Ri=s§.45 WintahRphess 0 [MsH["4- pyri dyl ) pyrazol of 3,
4-b] pyri

g siml arI Brgcgldt(ra;% 'ﬁ'ag)ééégg?g:galmnd:xarﬁg: leoZlVISng

ut pg. &fd 443-benzyloxycarbonylamino-6-(3

e ™
hyd I

A [Ehe | EERbE S b 'ﬁeﬁ&‘%ﬁ“@'ﬁﬁ@@fﬂfﬁﬁ%

trlf!ucﬁm%pgéglgiﬁ%rﬁzolo[a? 4-b]glzync!|n—3-yljamm@ oI

Followjngs sl ROSILGS 1 el Appripstiaveia e 4% B RS g

3-amu%—5%2l(ﬁmﬁry§'uﬁé@t_l){)ynmidm-4~y|] -6- [3—(tr|ﬂuor0methylz)pheny!] 1{1!;1 .

| uor o -pyrid azol 0
Pyrazgjplet- hf}wdsne (eldpined i exow %%Py)l ansl benayhic lerotora&%otham
desired®mpound was obtained.

LC-MS {method 1): tg = 10.00 min; m/z = 537.1 [M+H]",

b} ' N—Benzyloxycarbonyl-[s-.(2-methylsuIfc)nyipyrimid in-4-y[)-6-(3-
trifluoromethylphenyl)-1H-pyrazolo[3,4-b]pyridin-3-ylJamine

Following a similar procedure to that described in example 56, but starting from N-
benzyloxycarbonyl-{5-(2-methylsulfanylpyrimidin-4-yl)-6-(3-triflucromethylphenyi)-
1H-pyrazolo[3,4-blpyridin-3-yllamine  (obtained in section 'a), the desired

compound was obtained.

~ LC-MS (method 1): tr = 8.47 min; miz = 567.1 [M+H]".
) Title.compound




10

15

20

25

30

‘(obtalﬁé%?‘ﬂpé

Following a simlar procedure to that described in
exanpl e 48, but starting from2 20
(2-am noet hyl') - 4, 6- bi s(4-fl uorophenyl)-5-(4-pyridyl)py
razol o[ 3, 4-b] pyridine (obtained in exanple 90) and
- but oxycar bonyl ) pi peri di ne-4-carboxylic acid
Wogqq&&gi i red conpound was obtained. b) TitF é B’r?%%hgd
Following a simlar pr dure to that described in

exanpl e 36, but starti froml\l— 25

Follo[ﬂrkggﬁ ﬁgﬂ% 49%'@;?%0’%0% 3%/§c25ypgd ne gr%pi%yé )éruta étglrtl%g from
N—behzmwambhﬂqsl(?@hé’cﬁ{rlélﬂfdﬁ?lpﬁntﬁﬁﬁ@Q og (obt ai Egd le n

section a) ound ai ned.

trlﬂuqrﬁ@?mwhwyl) ﬂh-pyrammmw]pyrwrr&yﬂama(qudun FECHHPIDE

and (cftdopiPayimetivDamine, s desled SPTPSHAL NGS OB  azol of 3, 4
LC-MS{mmthodii 1 +2= g4deminy hi/z 2-56018emHIaM  no) acet ani de a)
- N[2-T4,6-Bis(4-flu %ﬁ@ﬂ -(4-pyridyl)pyrazol of 3,
4-b] pyridin-2- yl]et oroacetami de WO
N2 7064i8( W:;Bﬁ@gﬁ-gg@w i Mraz’eﬁé[sﬁﬂb n%rl]%‘tl‘iﬁ}lj-ﬂf

procedure to th in referen exa
section. a, but. Sydraxyagetamide

- Follo@mé%aﬁﬂfé}&ﬁg cjllt)rfio ﬁ:%]daééﬁb Ihﬁtgr?&@ﬁfg% gﬁ %t‘al'ggggr%néz-

(2-arrﬁtg;e’tlarh)ak(l]I Smlsmdmom[}}'llenxdhﬁqmwmyl ptyl'aoto[:B H@]mm nd was
t )
(obtagh *h" S5amBle BN 1y TVPyades o ditRo CPBRPHEA dvas

obtaigdgn | ar procedure to that described in exanple 78, but
startin

LC-M irrpm*? r§<(-4418ﬂmnowzen9ﬁ§ds{wwpyr. dyl) pyr azol of 3, 4-

b] pyridi n-2-yl ] et hylgx£mpgRl acetam de (obtained in
section a) and neth E%am ng 82 title conpound was 10

(5‘{7[2&![4&518(@@{!@0phmﬁbﬁ'(‘iﬁyﬂdmpymm[wmwd*"‘2499 2
M+H] +.
E\I—[;u [ 4, 6-Bi W%ﬁy?]%gg%'ﬂg%f}rsargofambﬁl dyl ) pyrazol o[ 3,

a) 4-Db] wy[z-pu,mw-ﬂm-bmhénﬂ)-s ~(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
C lowing a simlar

Vletryfis el Sr aRen g BeRe-Fr=caamige 75, but

Follovﬁﬁ@étsr rﬁi&rfﬂrééﬁdﬂre to that described in example 48 but startln% om 2
uor opheny razol -b

(2-am]r199§1y8~41 %b@i%:ﬂy@pﬁpeqw)zﬁ (%ﬁvrmg)s&%éal@f RYﬂdJQEned '
mpoun (rj)%ﬁ g Qﬁz %[1& o é%}f tﬁﬁ&}éa%ﬂgﬁ&bglﬂﬁéA-C&%X&ﬁé l':l(gd

the’ deswed compound was obtained.

- b) Title compound

Following a similar procedure to that described in exa_mpl'e 36, but starting from N-
{2-{4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yljethyl}-1-(tert-
butoxycarbonyl)piperidine-4-carboxamide - (obtained in section a), the title
compound was obtainéd
LC-MS (method 1): tr = 4.29 min; m/z = 539.2 [M+H]".

EXAMPLE 249

. N-[2-[4,6~ Bls(4-ﬂuorophenyl)-5-(4-pyndyi)pyrazolo[3 4-b]pyrtdm-z-yl]ethyl]-z-

(methylamino)acetamide

'-a_) N-2.[4, 6-B|5(4-ﬂuorophenyl)-s-(4-pyrldyl)pyrazolo[3 4-b]pyndm-2-

yl]ethyl]-z-chloroacetamlde
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LC-M5 (nethod 1): tR =4.29 mn; mz = 529.2 [ MtH +.
20 EXAI U PLE 251 N-[2-[4,6-B
i s(4-fluorophenyl)-5-(4-pyridyl)pyrazol o[ 3,4-b] pyridin
-2- yl]ethyl]nicotinam de a) N cotinoyl chloride
hydrochl oride A solution of nicotinic acid (0.50 g,

WO 20040764901 ) and POCI 3 (5 ml-) was heat ed atPCTEP20B0D19%
for 1.5 h and concentrated. The product obtained was
directly used in the 188xt reaction. b) Title conpound
Following a simlar procedure to that described in

Follomngmmlm:lmﬁpcéliurem ﬁ'ratidegcritredrin reference example 1 section a,

R e

pyndm@girazb@w mmyhdnﬁel thtlaﬁh%d hiy eikaraple®@D) aad (oﬂwr@adwﬂ ch Iﬁnde,

section , the t|t e conmpound was obt ai ned.

the tlttammn@)wasmtamﬂ 25 mn; mz = 533.1 [ MH + |
2- P2004/ 001974 127
LC- M%ﬂ%‘éﬁg% 255 M AR4507 §AER, P4

si'mlar procedure 1o at” described in
b)Titbxenmpesnds and 7, but starting fromthe appropriate

Foliomtu% ou’a&s‘_é)'r%%%a fggtﬁa{e dq_s&“ﬁgf %@%ﬁhﬁ?ag %}&%Eqr{ﬁd hEWAR

[2-[4, @BBPDM&OWW!)JH-(A pWﬂ?@@}tﬁ.ﬁbIé{BMﬁﬂﬁyﬁﬁlQ@]@fhyﬂ%H]
Benzyl ox henyi) % 229 253
chlorqgﬁ@l‘ﬁxmlqe ms;m’ggp @,pn@me}hylargﬁg,t e]]flﬂ? o9gppynd yas
obtaln%}ﬂr azol of 3, 4 b] pyri di ne i odonet hane
4- Fl uor ophenyl ) - 5- (2- net hyl - Exan'pl e 181 253
LC-MslmmtaﬂmlMpywmaanum plzy= KR {MyHI. and 1 7.13 352.1

pyrazol o[ 3, 4-b] pyri t hane Exanpl e 237
6- (4- Fl uor ophenyl ) - %IXZ&@L yl -5-(4 254

N-[2 W—Bib(hmmmdr@{!}iﬁ-ﬁ-bifﬂwn)wmmla[ﬁi%]éyridméﬂﬁlétﬂyll-z-
- 1 odonet hane
(2-hydroxyethylamino)acetamide .
Following a similar procedure to that described in example 78, but starting from N-
[2-[4,6-bis(4-fluorophenyl)-5-{4-pyridyl)pyrazolof3,4-blpyridin-2-yllethyl]-2-

chloroacetamide (obtained in example 249 section a) and 2-aminosthanol, the title

compound was obtained.

LC-MS {method 1): tz = 4.29 min; m/z = 529.2 [M+H]".

EXAMPLE 251
N-[2-]4,8-Bis(4-Tlucrophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
yllethylInicotinamide

a) Nicotinoyl chloride hydrochloride
A solution of nicotinic acid (0.50 g, 4.0 mmol) and POCI; (5 mL) was heated at

‘reflux for 1.5 h and concentrated. The product obtained was directly used in the

next reaction.
b) Title compound
Foliowing a similar procedure to that described in example 245, but starting from

2-(2-aminoethyl)-4,6-bis(4-flucrophenyl)-5-(4-pyridyl}pyrazolo[3,4-blpyridine

{obtained in example 90) and nicotinoyl chloride hydrichloride (obtained in section
a), the title compound was obtained. '
LC-MS (method 1): g = 5. 25 min; mfz = 533.1 [M+H]".

EXAMPLES_ 25_2-265




4- (4- Benzyl oxyphenyl ) -6-(4-fl uoro-
phenyl ) - 2- net hyl

2-(1-Benzy|pyrrolidin-2-y|nethyt)-4,6-

-5-(2-net hy

WO2HARHE 4- f | uor ophenyl ) - 5-(

6.10 558.2 pyrazol o[ 3, 4-
4- (4- Benzyl oxyphenyl ) - %2 (4-
pheny

| sui fanyl -

4-pyridyl) -

b] pyri di ne net hyl

fluoro-

Exanpl e 223 255

and 1 10. 16
534.2 pyrimdin-4-yl)pyrazol o[ 3, 4-b] pyri di ne
i odonet hane Exanple 1

and 1-benzyl

2- ERT/BPA§04/0D1974

pyrrolidine
Exanpl e 222 257
|)-2-nmethyl -5-pyrimdin-4- and 1 8.72 488.2

Folloyfing & siralas [pBocedutepipr thali describetb ireekamegles 6 and 7, but starting

fom o PP R B 50 i i, RiPBl g 418 Hlowing

tablepfyérémtahﬁeaj 4-b] pyri di ne | odonet hane
A

Bronmnpfurben-2- \II\-R (A

fluoro-

aml e 221 449 1

2'59
Exa%l’}b{l@
5- (4

phenyl ) - 2- nethyl 5- (4 o
rol of 3,chpbiagiene i od
FI uor ophenyl) - 2- net hyl
pyrldyl)pyrazolo[S 4- b

hd 1 6.4®BMa51. 1

ydd%HQWear

- 4oppapy A
and 1 4.

Ipyr
128
hen

pyra
R-(A

Qt;%%gigf&%ﬂ&%ﬁﬁﬁué%f 24
/Rh?ﬂﬁww C‘@Mﬂd& pyrid

7iyt0163 4&op)rame i di ne i 00
Euuorophenvl ) -4- (9 nh

2- e
283 py
Exani
1 7.

[ dudnppyrirRhongthaag- S5- (
§%§§%é§%%ﬁﬁF Luoropheny

yri di ne i dd

A RGREESY
yl )-@anénd
Oibdhietace

thigtFlugmoppnyl -2y ipy r a2 ?@[nel,eétm hn

2- Chh@rop

“iane

sl aaa.o=2

146 262

UULY 74

25 26
487.1

14-_

109. 0 |
- $b214
an

4- Behzyl - 6- (4-f1 uor ophenyl 8@ (1] 18
-&-Fiuorophenyt)-zll dlmeplhyi-S (4-) Pty
264 and 319.00
pyridyl)pyrazolo[3.4-blpyridine .
‘ iodomethane
4-(4-Benzyloxyphenyl}-6-(4-flucro- Example 223
255 phenyl}-2-methyl-5-(2-methylsulfanyi- and 1 10.16 | 534.2
pyrimidin-4-yl)pyrazolo!3,4-bjpyridine | iodomethane
o Example 1
2-(1-Benzylpyrrofidin-2-yimethyl)-4,6- i and 1-benzyl-
256 bis(4-fluorophenyl)-5-(4-pyridyl)- 2-chloro- 1 6.10 558.2
pyrazeolo[3 4-blpyridine methyl-
pyrrolidine
4—(4-Benzyldxypheny!}-ﬁ-(zl-ﬂuoro- Example 222
257 | phenyl)-2-methyl-5-pyrimidin-4- and 1 872 | 488.2
yipyrazolof3,4-blpyridine lodomethane '
6-(4-Fluorophenyl)-2-methyl-4-(5- | Example 220
258 methyifuran-2-yl)-5-(4-pyridyi)- and 1 5.85 385.0° |
pyrazolo[3,4-blpyridine lodomethane
4-(5-Bromofuran-2-y1)-6-{4-fluoro- Example 221 4491
259 | phenyl}-2-methyl-5-(4-pyridyl)- and 1 6.48 451 '1
pyrazalof3,4-blpyridine jodomethane T
6-(4-Fluorophenyl) 2-methyl4-propyl- | =2 P'® 224
uorophenyl}-2-mel -propyi-
260 orophenyly-2-mefhyl-4-prop and 1 | 488 | 3470
5-(4-pyridyt)pyrazolof3,4-blpyridine ‘
iodomethane
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264 5-(4-pyridyl)pyrazolo[3,4-b]pyridine and 1 5.95
395. 2 iodonet hane
4-16- (4- Fl uor ophenyl ) - 2- et hyl - 5- (4- Exanpl e 227 265
pyridyl)pyrazolo[3 4-b] pyridin-4- and 1 3.69 377.2
gn-|-ol | odonethane EXAMPLE 266
“K%$% (4 Fl uor ophenyl ) - 2- nethyl 5-(4- pyr|d§FT%§?§y%F%T3
,4-b]pyridin-4- 5 yI]pg To a solution of

4- (4- benzyloxyphenyl) (4 quorophenyI) 2- nethyl 5-(4

ne /11’) rm

oo o E LR Q‘H‘i‘}'ﬁ (%%L?j YT e uééi‘"@?% 3 i) T S
2610 enyldsmetohdte (4-mridi) t vvas hyatdogenat €d pngar | 4870

at nosg phebloR el € at roomhsnRerature fpr 2 days.
It \I\Qfl|fﬂpﬁthrOUGh 10 E\oﬂtﬁ shed wth HtCOH

and ¢offcRlupraphengii4-(ZRnenytietyde] Braoglledts dbt ai ned was
o | fz-&emgax(@%%ﬁ {0y PN shhi cajgel .Usidgy | 400

hexar m xtures pf 1ncreasing polarijty as
el uerﬁ E'f"B afford 61 ng of ti‘?g"”le'lﬂ'{al‘% conpopnd (yl el d:

67%’1{ FERmpe 208 1 M Z[ = 39771

339.2
%y[% 2’°WW§%@3§3%~2 met B sul { any! plyri3f di §r,4-
l) - 1#]!W¢!@610I o[3,4 D] pyr| di nddﬁleylaﬂ\ea,et am d K

—1 o +Inf\ door\
FUI | DWTIY a1 ||| | at |.J| uucu oot

exa gengﬁ.g 4_h1;é;o r'@i‘ﬁ" o 228
2§4aml S;{' y féng oo 5- ( 2adret hyl sul flasdspyrioeid
- n- 4- frgaﬁyd ?8136‘[‘8 %’ %ﬁ%?rl ,b‘gbg,eﬁqg,lgg hi ned i n” exanpl e
180){and acetyl chloride, tihe tif conpound was- ZIC\)/s
obt a 4Bt Flm@@ﬂﬂﬁ@mmw Wﬁﬁ@@w/ D01974 129 |LC
Zgﬂ‘;(fifvﬁ@ﬂhyﬁﬁyraz&!& Fbjpyfih4ni n; M Z 57y 3951 1 { MiH3%g | 3779
N-[ 5 ’@*T‘?‘cﬂm opr opy! et hy! ) 8IRBFByy i ni dijn- 4- yi] - 6{4
o uoroIohEegyIAr)b]l § di n-3-yl]Jacetam de 5 a)
pyrazol o pyri di n-3-y o
L1 1k pyr azol ol 3. 4 e T 1] acet ant e and
razol o
%[%—(ﬁ Ek&%}/ }-@metpygag-(@-pyndyl)pyrazolo[?s 4-b]pyridin-4-
maghyl ]sul f?nyl Syr|7m dwg %i I?I éH— %rgzg: (r)n[lsaf b] pyri di
n-3-yi ] acet am de ol | owi
To  procelidics t of t ha{(4-tesnidxypliriyl)-Geidaiiqareptiehyl ) 2uinethyl-5-(4-

pyriayTpftez Btk iilingi 112 ma. 42 ool ttaingd dy amalen2a2)
EtOH- (18- k), 209 HdC4A20]1myY Wk tdded and it was hydrogenated under

~

bed-H-n

atmospheric pressure at room temperature for 2 days. It was filtered through

celite, washed with EtOH and concentrated. The crude product obtained was

‘purified by chromatography on silica gel using hexane-EtOAc-MeOH mixtures of

increasing polarity as eluent, to afford 61 mg of the title compound (yield: 67%)
L.C-MS (method 1): tz = 4.65 min; m/z = 397.1 [M+H]".
EXAMPLE 267
N-[6-(4-Fiuoropheny!)-5 (2-methylsulfanylpyrlmldln-4-yl)-1 H-pyrazolo[3 4-

b]pyndm-3-y|]acetamlde
Fc_iﬂowing a similar procedure to that described in example 245, but starting from
3-amin0~6-(4+ﬂUOr0pheny!)-5-(2-methylsulfanyipyrimidin-4-yI)pyrazo!o[3 4-
b]pyridine {obtained in example 180)-and acetyl chioride, the title compound was

-obtained.




T

yl ] acetam de (obtained in exanple 267) and using 2
equi val ents of m chl oroperbenzoic acid, the title
conmpounds wer e obt ai ned.
N- [6-(4-F uorophenyl )-5-(2-net hyi sul fonyl pyrimdin-4-y
-1 H pyrazol o[ 3,4-b] pyridin- 3-yl]acetam de: LC M5
P59 1): tR=5.64 min; mz = 427.1 [ NRE/ER200401974
N[ 6-(4- FI uorophenyl ) - 5-(2-met hyi sul fonyl pyr m di n- 4-vyl
) - 1H pyr azol o] 3, 4- b] py*¥’di n- 3-yl ] acet ami de 7- oxi de:
LC-MS (nethod 1): tR = 4.44 mn; mz = 443.0 [ MtH] +.
LC-MB) (niitoed € kpo i rhia} indavk 885.4 [Mﬁ-hi]*l ar procedure to that

described in exarrpl Lﬁg starting from '
N[ 6- (4-fl uorophenyl) )églﬁg 6fqyl sul fonyl pyrim di n-4-yl
N-[s-[z-[tewopwwhathwaﬂrmyd]wnmadiﬁm-ﬁﬂad-(]a,m:ra 6y1)-1H-

(obtained in sectiogn a) \naig éd opr opyl net hyl ) am ne,
the title ewraaem[%myeé wHacetawidds (nethod 1): tR

a) N:[Gﬁ%tlﬁuﬁl&%l})érﬁggh -&ﬂfy@t@!%t%ﬁ#’ﬂﬂwgwlﬁb 3ﬁ§3}yr?zolo[3 4-

b]pyrmxnaﬂzmlﬂaqei,amdﬁ pyri di n-an@5 vyl ] pr oNeB-{d-fisiorophenyl)-5-(2-

i ARV b o b

'oxldeFoI I OWI ng a si m I ar procedure to that described in

6 and

Followtig 2 Y rmaﬁ%llw? desih n?ﬂ@zar(f?pﬁn%%fdmaﬂiﬂﬂﬁﬁwd‘fo
[6-(4-ﬂdz{r§pi4er#y])¥54(z-ﬂbﬂﬁlsﬁﬁadw;ﬁmmmﬁﬁ 3':I)31ﬁ21ﬁ?F9¥8%£313 %}Py‘ﬁﬂﬁll -3-

br drnopr opoxy) tetr opyr-ah,
l]acetﬁm«g@umbtwagd ot zxaewle LZ6MNBapdeukiog 2) -equialents. k§ m-

 oorderbhg it B g B SRR YO

15

20

25

- 30

N-{6-{(p+Fheard pirenyi)eb-(Zamethyiss fonyimainidinetod pHepyeazoldidid-blpyridin-

3 Ylegeiinideh £ GSTIos Ystar 64 s qlg 4T A HE- [ 3. (tetra
N- [6—(@%&@%@1%)%—(2%@%@59ﬂ@%ﬂn’ﬁwﬂtﬁlﬂﬂdpﬂ ﬁ,ﬁ@%wg udj];syﬁdm-

(obtained in section a), the title compound

3-yllagaiemidectioxide; LEAS (m%th%a) 1y = 444 (BinG M6 = =430 M

b) Titl Wl + Following a similar procedure to that
) léeséﬂ?% dd-ﬂln exanpl e 269, but starting from the

Follovdimg & giimilart procedye tmthsit daseribet io @xempleh208; doup slarttty from

i 0 S B g SoS Eh

3-yllacetamide (obtained in section a) and (cyclopropylmethyl)amine, the title
compound was cbtained.
LC-MS (method 1): tr = 6.19 min; m/z = 418.1 [M+H]".
EXAMPLE 269
3-[6-{4-Fluorophenyl}-4-(2-furyl}-5-{(4-pyridyl) pyrazolo[3,4-blpyridin-2-
yljpropan-1-ol- | N
a) ‘6-(4-Fluorophenyl)-4-_-(2-furyl)-5-(4-pyridyl)_-2-[3—(tetrahydropyran-?.-
ylaxy)propyi]pyrazolo[3,4-b]pyridine

Following a similar procedure to that described in examples 8 and 7, but starﬁng
'from 6-(4-fluorophenyl)-4-(2-furyl)-5-(4-pyridyl)-1H-pyrazolof3,4-blpyridine

(obtained in example 171) and 2~(3-bromopropoxy)tetrahydropyran, the desired
compound was obtained.
LC-MS (method 1): tr = 7.19 min; m/z = 4992 [M+H]

_ rb) Fitle compound



Met hod (min) [ MeH®

2-[ 4- (4- Benzyl oxyphenyl ) - 6- ( 4-

- Exanpl e 229 and 2 270 fluorophenyl)-5-(4-pyridyl)-

( 2- br onoet hoxy) -
pyrazol o[ 3, 4-bj pyridin-2 tetrahydropyran
4- Benzyl oxyphenyl )-6-(4- Exanple 229 and 2 271
( 3- br onopr opBXEFE204/081964
ridin-2- tetrahydropyran

Fi uorophenyl) 4- (5 Exanpl e
5-(4-pyrld

wo i

531.

yl ] pr opan- 1- ol

220 and_2- nothylfuran-2-yi) yl)
-Fo!lovp@ gﬁfﬁl&ﬁj‘ﬁg@@m‘e torthgt dg;scnggd m example 91, but startmg from 6-

gip?%ﬂ%xanpl e 219 and

yloxy)ﬁrcm?m)yrazcﬂo[ﬁphb]pyhdiné (:laiam;edl mySQGtIO(ISab ribedjileocpampoundl

4—ﬂu&?§?ﬁe§1§8

was 09 aﬁl

2 pyrazol o[ 3, 4-b]
3-[6-(*

Bhenyl) 5-(4-pyridyl)-

B
ol Sy bt (R

1 6.76 517.2

27

yl ] et hanol

89.1 pyrazolo[3,4-b]pyridin-2 tetrahydropyran

opan- 1- ol

LC—MS%ﬁeﬂﬁbd 13: R &45. DBWﬁﬂrﬁh&l’ms 1 @Vl(rl‘l} pyridyly
( bronDpropoxy) 1

pyrazol o[ 3, 4

were %%ﬁ

. 25 508.
b]pyr|d|n 2- 510 9

-z = < I
Followjfd B'skAR4} érggédéﬁ? 5@;}% é’?r‘?mye?gﬁ g%wﬁg@é,w starfii rome
the affBeicterspmpounrgy in ach 88se3dhe Zompounds in the following table
. di n-2-yl]propan-14 tetrahydropyran WO

76450 PCT/ EP2004/ 001974 131

3-[4-(5-Bronot hl en-2-yl ) -6-(4- Exarrple

t et rahydr opyran

, 6- B s(4 fluor ophenyl) 5- Exanpl 530 aeds 276
! nzpi “mi di n- 4-yl pyrazol o[ B (3-bronmopropoxy)-_1 656
Exampler! 2 pFHYRIUIRAZDE | | pi WT"&"“f'%tﬁ‘atEé(gr opyr pnmiz
e
3-[ 8- (3-Benzyl oxyphenyl ) - 6- (4- Exanp| e ane) Pv+H]
- B xyph l—é— 4. '
§{4_(4ﬁh enTy!;x:p er:) { Example 229 and 2-
oro | orophenyl)}-5-(4-pyridyl)- (2-bromoethoxy)- 1 6.76 | 517.2
pyrazolo|3,4-blpyridin-2-
tetrahydropyran
yllethanol
- henyl)-6-(4-
:ﬂ (iae"ngip e'_‘:: @ 1 Example 229 and 2-
" 271 uomp! e;’::); { -_:?mzy} (3-bromopropoxy)- | 1 691 | 531.2
pyrazolo[3,4-blpyridin-2- tetrahydropyran
yljpropan-1-ol _
3-]6-(4-FI henyl)-4-(5- '
Eth(ylfu uor;;;r;y{l ( i) Example 220 and 2-
C fme ran-2-yi}-5-(4-pyridyl)-
272 - i (3-bromopropoxy)- 1 542 | 429.1
pyrazolo[3,4-blpyridin-2- -
tetrahydropyran
yllpropan-1-ol
4-C -6-{4-
:{4» y:loprozyl4~( vl Example 219 and 2-
aps | Morophenyl)-5-(4-pyridyl)- (3-bromopropoxy)- 1 440 | 389.1
pyrazolo[3,4-bpyridin-2- .
tetrahydrapyran
yiipropan-1-of
3-JA-(5-Bromothien-2-y1)-6-(4-
_ ﬂ[ (5;1 y‘:&.(jf 3;);?:( Example 173 and 2- -
uaropnen : b
274 P pyn ¥ {3-bromopropoxy)- 1 | 625
pyrazolo[3,4-blpyridin-2- . 510.9
. tetrahydropyran
yilprepan-1-ol
' 3-16-(4-Flucrophenyl)-4-propyl- | Example 224 and 2-
275 5-(4-pyridyl)pyrazolo{3,4- " (3-bromopropoxy)- 1 490 | 391.2
blpyridin-2-yllpropan-1-6l tetrahydropyran




5

WO%}%@_X;H dyi ) pyrazol o[ 3, 4-b] pyri di n-

fl uorophenyl)-5-(4 pyridyl) 277 (3-bronopropoxy)- 1
7.03 531.3 pyrazolo[3,4-b]pyridin-2 tetrahydropyran
yl ] propan- 1-ol 3-[4-Benzyl -6-(4-fl uorophenyl) -5-
Exanpl e 228 and 2 278
(3-brono
$89 2" 2- yf propan-1-ol tetrahydropyrBf
279-285 Following a simlar procedure to that
descri bed in exanple 268, but starting from the
aprropriate conpound and a suitabhle amne _in each

ropoxy) 1
19 ERRAR LIRS

casd st beis@dnpoihans-5- n | Exdnpie B0bidR ng tabl e were
t anpl-e tafta h he

2?% 2 ’p d:n-k- o‘ﬂ% lo e (5:‘91'351 HEh }_i] P ¢.50 | Ay B '

A g 1

(19S) bmyfdin" BIDANEt Hy | ) - [ 4

(F-TlRUaf-0 hyl EXanpl € 2
9. 32 3ZQE3%H§ I%&]py azol of} Bxataple] 23§ endd- i
2y} i pPrPRNERYAS A4-pNTiEm i nd (glb,gﬁg rg,g,g(ﬂp)
- T|lpyrazotniEyebyyritin-3- met hyl - np opyl -
5 54),%; oftoll H pyrazol ca[éet“&‘“@r‘ﬁ {n-5- 234
net am ne yf Dvrlmd|n2vl1amn91

9 Phenyl &t hyl T
m-5- 234 amijn
yl7dy | 6531 480

2
253

Fxanpl fe
li Ao 2-

o[ 3, 4-

-[ 4- p%emwsuaﬂmmphmys)%mmzﬁwm zol o[ 8, 4-
.o A”W}Slrr@ﬂ)&yrézolﬁfszﬁb]pﬁu% (39309%&%6&5@’} -yhj pyrg s

pr o an |'am nojjp
N- O éTvBsP B“"°hethyl 4-[ 6- %’g%’%%ﬂ%’hyl 1H pyr azol

EXanpl e (Lym opropyl = T 7.53 34371

b] pyri di n-5-yljpyrimdin-2- 236 nethyl)am ne

yl ] am ne
EXAMPLES 279-285

the following table were obtained:

_ Following a similar proéedure to that described in example 268, but starting from

‘the aprropriate compound and a sultable amine in each case, the compounds in

LC-MS
Starting )
| Example Compound name Amine tr iz
' compound Method .
(min) | {M+H]
(18)-N-(1-Phenylethyl)-[4-[6- ey
4-fluoroph -3-methyl Example
279 ( rophanyl}-3-melhyt . ? Phenylethyl- 1 932 1 4261
1 H-pyrazolo[3,4-Blpyridin-5- 234 .
amine
ylipyrimidin-2-yljamina
N-Cyclopropyimethyl-4-[6-
1}-3-methyl- Example Cyclopropyl-
280 (4-fiuorophenyl)-3-methy P (Cyclopropy 2 584 | 373.2
1H-pyrazolo[3,4-b]pyridin-5- 234 methyl)amine
vilpyrimidin-2-yilamine '
1-[4-[6-(4-Fluorophenyl}-2-
thylp lo[3,4- Example | 1-Amino-
281 methylpyrazolof amp 1 1473 3792
blpyridin-5-yl]pyrimidin-2- 253 prepan-2-of -
ylamino]propan-2-ol
N-Cyclopropyimethyi-4-[6- _
henyl-1H-pyrazolo[3,4- Example Cyclopropyl-
282 tp _y or ] \[_ P (_y propy-- | 1 753 | 343.1
blpyridin-5-yilpyrimidin-2- 236 methyldamine
yllamine ' :
2-14-[6-(4-F henyl)-2- Example - L ‘
op3 | 214H6-(4-Fluorophenyl)-2- | p 2 1 | 474 | 37941
methylpyrazolo[3,4- 253 Aminopropan-| - :




2-[4-[6-(4-Fuuorophenyl)-2- Exanpl e.
379.1 nmethyl pyrazol o] 3, 4- 253 Am nopropan WO
2004/ 076450 PCT/ EP2004/ 001974 132
bj pyridin-5-yljpyrimdin-2- 1-011 vyl am no] propan-1-ol
6- (4- Fl uor ophenyl )-2 4- 284 net hyl pyrazol o

wo é?&?\%‘f 8" Ami nobut an-

1 4.61 393.2

b] pyridin-5-yl]pyrimdin-2- 253 1-01
yl anmi no] but an-1-ol (1 %$2N- (1- Phenyl et hyl )-[4-[6-

(18)-i

PCTIEP20L

285 pheny] -1 H pyrazol o] 3, 4- Exanpl e

2 283 1 4.74

3, 4-
47001974

Phe
236
sif

hipyrgintilieyritidB:210
Ylmﬂﬁ'opénhlgﬁm ne

procedure tol that

393.1 Db} pyri-di n-
EXAMPLES
de

286-290 F
Ecri hed i1

-yl ] pyrim
ol l ow ng a

-

exanpl e

08

di n- 2}

but
caq

N-

el e

4%[&1(4-Flmgomerwh°2-
ﬁleth}l 2618 unds

R
Qamlh—mtly’lpfﬂ opyl ) a]f

PR 2N

the appro
rExErlﬂﬁe

Dri ate cof
£l | ot ng t
mp donindbuteay
m 553 [M"'l'ﬂ"'1-ol
4-1 6- (3

pound
p Star

t(fluoro-

5 in
5 wg
F .6

abl e

Exarrpl e 127 28

each
br e
n392.2

llB'l

28%)/

9?? ig ﬁb\‘én\éﬁtﬁwym.; s
aéﬂd%éﬂ@nhhﬂw i

yl am nfoj pr opan

9B 4- Fl uor ophe

hydr oxy-

Vorpe m
3;%?‘?%3@%1 2-

1 awmiepr ¢

bt hoxy

J. I .

or opy
Ex?n‘p

n dgé&

bpan- 1} oi

A DO
J.'-I- 449. 1

L 3ed

| am n

Exanp] e 2f

D

)6 288

propyl)pyrazolo[B Z-D) pyrTdi n-5-
ylTpyrim dexagipilesaebopopan- 1-ol

423.

and

-am no- 1

4.55

pr opan- 1- ol

Following a similar procedure to that described in example 208, but starting from

the appropriate compounds in each case, the compounds in the following table

5 were obtained:
LC-MS
_ Starting
Example Compound name nlz
compounds | Method | t; (min) .
[M+H]
, . { Example 127
N-{3-Methoxypropy)-[4-{6-(3-trifluoro- .
286 methylphenyl)-1H-pyrazolo-{3,4- 1 7.4 429.1
Blpyridin-G-yl]pyrimidin-2-yfjlamine mefhoxy-
: idin- imidin-2- i
oy y pyr propylamine
3-[4-[6-(3-Trifluoromethylphenyl)-1H- | Example 127
287 pyrazolo[3,4-blpyridin-5-yljpyrimidin-2-1 and 3-amino- [ 1 5,91 415.1
ylamino]propan-1-of propan-1-ol
3-{4-[6-(4-Fluorophenyl}-2-(3-hydroxy- | Example 206
288 propylpyrazolo[3,4-blpyridin-&- and 3-amino- 1 455 | 423.1
yilpyrimidin-2-ylaminojpropan-1-ol propan-1-ol
N-Ethyl-[4-[6-(3-trifluoromethyl- Example 127
289 phenyl}-1H-pyrazolof3,4-b]pyridin-5- and 1 7.21 | 3830
yilpyrimidin-2-yljamine ethylamine
N-Benzyl-[4-]6-(3-trifluoromethyl- | Example 127 :
290 phenyi}-1H-pyrazolo[3,4-blpyridin-5- and 1 B.36 | 4474
viipyrimidin-2-yljamine benzylamine '

E)(AMPLE 291



10

15

20

25

N-Ethyl -[4-[6-(3-trlfluoronethyl- Exanple 127 289
phenyl)-1!'1 pyrazol o[ 3,4-b] pyridin-5- and 1 7.21 385.0

yl ] pyrimdin-2-yl]am ne et hyl am ne '
N—Benzyl [4-[6-(3-trlfluoronethyl- Exanple 127 290

phen %Hll—l-pyrazol o[3,4-b]pyridln-5- and 1 8.86 447 1
WOgp "%‘1 di n-2-yl ] ami ne benzyl ami ne EXAVPEEI/BBA04/H1974

2004/ 076450 PCT/ EP2004/001974 133
_ 4[5[2[(Q/clopropyl hyl ) am no] pyrim

i di n-4-yl]-6-(4-fluorophenyl)-2- nethyl
4ﬂ§1{%—ﬂ&3r§[0$>mmdpm}hv%mm]gur]rpidmréwlhﬁ (4-ﬂuorophenyl)-2-

4- B | 5-(2- hyl
't onyl pyr | HEMBIREOIg S 4 HalRROREEAdY 5 470 ot i
a) @m-Beﬁzyl?mmyB-Bs(ﬁthhm?phen?qugnémyimwmhium
in ex e 58, arting from 4-
Y')'zwtﬁgﬁ’%’é@lgrﬁéﬁﬁ %6“9(4 flguorophenyl) 2-nmet hyl -5-(2-m
Folloﬁ:ir@’é §|th£aﬁ'§ﬁbb@d&rbﬁb that aeécnbﬁh)nmﬁﬁgbq{@ bt éﬂaﬂmg ifS4-

tai ned 1 n exanp t esire npoun

(4 bec(agylmp@anyu@(%ugr@@hm@ imethyk5=(28nathylﬁulfanylnyznudnsee 2

ey DRk B fobainpd.n esomets 253 M Tsg) SmRRURd 2433

obtaipe®- net hyl pyrazol of 3, 4- b] pyri d| n- 4- yI ] phenol

LC- N@g@%‘\{\n@]%g{ Sb%l@\!‘a&( ogggg?l?iM&]J hat described in

b) 4-(4- benzy|4qs;(ﬂtﬁna+c9m\6n9ﬂ~stﬂzuﬁéa@mﬂwy@yrimidw4 dy
- et hyl sul f onyl pyrim din yl ) pyrazol o[ 3, 4-b] pyri
methofbmraweﬁﬁlwélsﬁnﬁrvlwenphe desired conpound was

Follo ‘KP}E _E:iﬁfﬁa% gyﬁ%y@nr@%ﬁn&%e&gnbﬁéﬁ‘n e)éxn'ye ﬁB@ bl{fisr%artmd"ﬁ'@n‘ll

€ Co

| 4-(4,m¢bgypmny[¢,6t(ndmomenylbam@thy@((é,’nme’élymEonymmmidin-4~
ey PRl 4BV iidMs obiainec In ssetion ) e SRS SPMPEIG 235

obtaiped2- nmet hyl pyrazol o[ 3,4- 20 b] pyridin-4-yl]phenol
| ne gction b) an cyel.,opropyl met hyl ) am ne,
M(ﬁ@' 'ﬁ) kit WZ%*@B&&&M@ET- LC-MS (nethod 1): tR
c) T]ﬂfe &,,ﬁggm,@ rri z = 467.2 [M+H +. EXAMPLES 292- 295
lowng a sim I ar procedure to that described in

Followuaarapaﬂmilawocg@mesto dhatidegcreshin exempi 18% o siartiag from
4-[6-@2@}3@bﬂ&@:k@-ﬁ-@p@%ﬁﬁnﬂbﬂﬁnu‘amwfidrﬁewp&l%%ofo%,11-°W' ng

blpyridin-4-yi]phenol (obtained in section b) and (cyclopropylmethyl)amine, the title

compound was obtained.

LC-MS (method 1): 1z = 6.62 min; mfz = 467.2 [M+H]".

EXAMPLES 292-295
Following a simitar procedure to that described in example 266, but starting from
the appropriate compounds in each case, the compounds in the following table

were obtained:

LC-MS
Starting

- compound | Method

tr | ml.ﬁ
(min) | [M+H]

Example Compound name

4-[6-(4-Flucrophenyl)-2-(3-hydroxy- | -
292 propyl)-5-(4-pyridyl)pyrazolo[3,4- Example271| 1 441 | 4414
blpyridin-4-yljphenol :

293 | 4-[B-{4-Flucrophenyl)-2-methy}-5- Example 257 | 1 571 | 3984



10

15

20

25

LC-MS Exanpl e Conpound nane Starting tR mz conpound
Method (mn) [MtH + 4-[6-(4-Fl uorophenyl } 2- ( 3- hydr oxy
292 propyl}5-(4-pyridyl)pyrazolo[3,4- Exanmple 271 1
4.41 441.1 Db]pyrid in-4-yfphenol 293
= p-(4- Fl uor ophenyl ) - 2- net hyl - 5- Exanpl e

Woé‘g’%ﬁﬁﬁgﬁll}b 2004/ 076450 PCT/ EP2004/ 001974 1‘3’&"%1’2%"4?“‘"974
pyrim di n-4-yl) pyrazol 4 4-bj pyridi n-4- yl]pheno
3-[6-(4-Fl uorophenyl)-2-*(3- hydroxy- 294
propyl)-5-(4-pyridyi)pyrazolo[3 4- Exanple 277 4. 54
441. ‘>m’f'ww>ﬂr!1')eﬁf?¥°lal3§}1bipwi’&’f’o|
3-[ 61 ﬂMMEmuorophenyl) -nmet hyl -5-(4- R95
pyrl‘ Lrg-lnlnrQ/IInTn\rl n4 Exal!a
B O e brame B 206 | | I

204 6- aorqiywwmmmmmaw 5- (4 Bxpmpidgt) b 2-( pyr £84 i|djnp2

yl met [3,4- b]pyrlidine 5 Tp a sq@lutign of
2-(11)&]@@8‘?4 I‘OOFI di n-2-yl nethvl)-4,6-bis(4-f|ucrophe1

yl) - '>3-(644-F|pgrbphdr)u))2metrqzsad4o[ 3, 4- b] pyridine (83 nyg,
[ %ﬁpple 25 j tiOH (6.9 ), 00/(
gd/C @5&8{9{34?)&, mc acid 9%(.6%‘%%&- v@ere %l% d39
heat eflux for 2 h. It was all owed to|cool {and
T||t=reatnrougn CelitTe, washed W th EtOH and

concentrated. The crude product obtained was purified
by 10 chromat ogr aphyEXAMBLEI298 gel usi ng

4 ﬁnﬁé@ﬂﬁug‘°§ﬁ§%—?éh¥5’ﬁ9§‘)a¢fhi{ﬁ%ﬁ"?%ef'@%@mﬁrﬁa‘?@"a i

579 LG M5 (nethod 1) pjgyridingl. 98 min; nm z 468.

o & ol B ueatnamising o bt uaropngpy5-s-
pyr.d'ﬁ_)ﬁyféiaow[@nyﬂ]ﬂ;ﬁwmedtwn?g 1 Yha, RRkRaE a0 esihbRn 28Dy h

a'similar proce ure tO hat describ

EtOH: (Gafpnle), zj_)% Pel (&tragh am@fqmuﬁnamd (0.34 mL) were added and
neatd¥ 4 FBLBE I Lt olobfald HRsBRBRULN cZuCha Y
with Z&tQhh nde(xzmeatsaﬂeﬂoﬁ'am dm,det produict Ioebta:m:bmsd purified by
chromatography on silica gel using hexane-EtOAc-MeOH-NH; of increasing

polarity as eluent, to afford 40 mg of the title compound (yield: 57%)

61114474

L.C-MS (method 1): tr = 4.98 min; m/z = 468.1 [M+H]".

EXAMPLE 297
4-[4-[6-(4-Fluorophenyl}-2-methylnyrazolof3,4-b]pyridin-5-yllpyridin-2-
_ ylamino}benzenesulfonamide
Following a similar procedure to that described in example 214, but starting from
5—(2-chloropyr'idin-4-y1)-6—(4-ﬂuorophenyl)-2-methy|pyrazo!o[3,4—b]pyridin-e‘
f(obtained in example 263) and 4-aminobenzenesulfonamide, the title compound
was obtained.
LC-MS (method 1): tg = 5.36 min; m/z =475.3 [M+H]'.
EXAMPLE 298
N-[542-[(Cyclopropylmethyl)amina]pyrimidin-4-yl}-6-{4-fluorophenyl)~1H-
pyrazolo[3,4-blpyridin-3-ylJacetamide 7-oxide

Following a similar procedure fo that described in example 208, but starting from

N-[6-{4-fluorophenyl)-5-(2-methylsulfonylpyrimidin-4-y1)-1H-pyrazolo[3,4-b]pyridin-




10

15

20

was obtained. 20 LC-MS (nethod 1): tR=5.36 mn; niz

= 475.3 [ M+H] +. EXAMPLE 298

N-[5-[2-[ (Cycl opropyl nmet hyl ) am no] pyri m di n-4

yl]-6-(4-fluorophenyl)-I1H

yrazol o[ 3, 4- bj pyri di n-3-yl ] acet am de 7-oxi de

WO 19849764 ng a sim |l ar procedure to that desBET/ERH040§1974
exanpl e 208, but startj-ng from 25 '
N-[ 6- (4-fl uorophenyl )-1§-5(2- met hyl sul f onyl py(m di n- 4-yl
) - 1H pyrazol o[ 3, 4- b] pyddi n WO 2004/ 076450

3-yllapetanite 0 040%ida 9 7¢@btdisl 3-y| |exsopen dR687- settite &) and

(evei RSP AR cehboS ke il oun was

- LC-M8H{hstimstl1): t:C= FRS(riet = AB4.2[R+H]S. 45 min; mz = 434.2

M+H] +. EXAMPLE 299
g\l— [ g“ (4-Fl uor ophenyl&MF&W dyl)-1Hpyrazol o 3, 4- b]
PYNIEUAFRroréphedAN5Q Loy A SKH-pivazbfAS AFpy rigin.3-

chl ori'de hydrochl oride A 8ol ution of "i'soniCotinic acid
(0.10 g, 0.8 nmol) yHiseniastisamidehl oride (1 nl) were

a) |s§ﬁ?§?gﬂgg9ﬁg§ﬁ§§@{Ep‘iﬂﬁ?ndgnd concentrated. The product

nredi ately in the follow ng
A solwfiorpof isgnidotiniccacie (a0 g 018 manoladndtiionylccHldddek(1 mL.) were

o] E5C i 5 e O b b 563

immedRlely InSPBiGRMWiRPMepchl ori de  hydrochl oride (0.12 g,
0.7 mol, obtained in section a) and pyridine (1 m-)

b} Titlecem®unst r oduced under argon atnosphere. This was

in & olihEfoTHadk o TR eI ook ShvEs BTy 1 beclols 4

. blpyridiRel @.201ay, 10.K mhiol,. offthimed hias exarogle e7@e feorétodidod nehioride

: d with 3 2).,,Th
hydrog ek 08Pk B 1 el e Sbdibp, o amd e N pere
introdb’@é&"Et mgn@@ljiqéggon Wp@}@l@hél Hiig veast ﬁ_t_ﬁllfégeééiombhi"te@m@gﬁ&@ﬂfbr 2
. or gani ¢ phase was drie over. an
days. &%mm&nw@%@r@ﬁpg &%@U#ﬁ%ﬂg‘fﬁﬁﬁﬁ ajpisiie pf@%@ eyt N

o . ned’
HCl. %p@%@%ﬁb&g %Mé@%ﬂ%ﬁg@é@a@ ﬁialbé GRad @kira@bd Gvith

m xtures of inc arity as el uent,

CHCls (2 Ther atjesusphase wae basified by @‘@Miwfél N :Nag¥dqBrine
vas oSBT i SRR, TR et W i
over Na,SQO, and concentrated to dryness. The crude product obitained was
purified by chromatography on silica gel using CHCl>-MeOH midures of
increasing polarity as eluent, to afford 98 mg of the title compound (yield: 68%).
1.C-MS (method 1): tr = 4.21 min; m/z = 411.1 [M+H]".
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1.- A compound of general formulal RLANRS R2 3 R4
5 ~ wherein: A represents Nor N+O; Rl represents
phenyl or Het optionally substituted with one or nore
substituents 10 selected fromRa and Rb; R2
epresents Het optionally substituted with one or nore
WO@Q&?‘W uents selected from Ra and Rb; 1FCREP2004/001974
represents H Cy optionally substituted with one or
nore substituents seldéfed fromRa and Rb, or R3
represents Cl. 6al kyl opti onal ly substituted with one
CLAIMS nore substituents selected fromRb and Cy*,-
wherein Cy* can be optionally substituted wth one or
nore substituents selected fromRb and Rc; 20 R4

1.—Ac%ﬁﬁﬁf&f@ehbra%rmhﬁ|logen, -ORa', -OCORa, - OSO2R,
- RaR3"™, - NO2,

CORa' -COZRa' , -CONRa' R8' ,
-NRa' Ra', -NR'COR', -NRa' CONR~-R3', -NRa' COZRa
- NRa' SOZRa -SRaR1 -SORa, -S02Rgsor-SO2NRa’' Ra'; R5 can
be placed on any © 2NN he pyrazol e ri ng of
formula | and repredq¢ Rf ; each -
Rai ndependent |y reprlg 3 4 aI kyl, C2sal kenyl
C2. 6al kynyl or 2”wheg€i n' \the groups C7.6al kyl, C2.
al kenyl or C2_6al kynyl L optionally substituted
wi th WD 2004/ 076450 PQEPEP200%/ 001974 137 one or nore
substituents sel ected frolIZn Rb and Cy*, and wherein any
of the groups Cy or Cy* can be optionally substituted
wheref:t h one or nore substituents selected fromRb and R
‘each Re' independently represents H or-Re; each Rb
A replieselip dhaidiQy represents hal ogen, - OR% - OCOR, - OSO2R,
-OCONRR', -NO2, -CN, -COR'', -CO2R, -CONR RO',.
C(]\IR”NR”R” NR R -NR”C(P' “NR COWR ~, -NR CO2R,
repréﬁrﬁ‘@?ﬁbnyl WHetﬁﬁ&naimubStmtéd wig0 BhR or Rhore substituents
R -C(NS2NR R)NR R, -C(NOR )R,
selectg fﬂﬁ? %@N '?éﬁ? NR C(NRc)NR R or- NR C(NCN)NR R ; each
Ri ndependently represents Cl al kyl, C2.eal kenyl,
C2- 6al wherein_  all these groups can be

K
R repspsends, ﬂatwwgﬁ@w| substituted with e o MRy substiiants selepted
from Fﬁdand R?;

R? represents H, Cy optionally substituted with one or more substituents selected
from R? and R®, or R® represents Cq.ealkyl optionally substituted with one or more

‘substituents selected from R*? and Cy*®, wherein Cy* can be optionally substituted

with one or more substituents selected from R® and R%;

R* represents H, R%, halogen, -OR¥, -OCOR?, -OSO,R?, -OCONR®R?, -NO;,
-CN, -COR¥, -CO.R¥, -CONR®R?, -NR'R®, -NRPCOR®, -NRYCONRYR?,
NR¥CO.R?, -NR¥SO.R?, -SR?, -SOR?, -SO.R® or -SO.NR*R?;

R® can be placed on any of the 2 N of the pyrazole ring of formula | and represents

Hor R

each R®independently represents Cysalkyl, Cosalkenyl, Casalkynyl or Cy, wherein

-the groups C1-5alkyl,'02£alkenyl or Cagalkynyl can be optionally substituted with
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15 each R independently represents Hor R each Rd

i ndependently represents hal ogen, Re, -OW -OCOR,

-OS2Re, OCONReRe', -NO2, -CN, -COWN, -CO2Re',

-CONRe' Re', -CONRe' NRe', 20 -NWRe', -NRe'COR ,

-NRO' CONRO' RO', - NRe' CO2Re, - NRe' SO2Re, -SRe, - SORB,
WO ®OPRE450- SO2NRe' W - C(NRQ ) NRe' Re' PCT/EP2004/0061974

-C(NSO2NR8' RQ )NRe' Re', -C(NORe' )R8', -C(NNR&Re')Re',

-NR8' C(NRe' ) NRe' Re' , -18Re' C(NCN) NRO' Re' or Cy

optionally substituted with one or nore substituents

one chehere isabsiftuants babag@ fronAR® ancCB?* and%@f@%gs@ﬁa;mups
e

Oy of Sfean r@@eom@N,oﬁu ﬁp@ﬂh@, wi F@@t@h@ﬂore wh&ﬂfwﬁﬁeﬂeiwed
from RNgﬁd ﬁ@ZRe NRe' SO2Re, -SW -SORB, -SO02Re, _
Re''Re', -C(NRe' )NRO RG, - C(NSC2NRe' Re' ) NRe' Re' ,
C(NO?e)RO, -C(NNWRe' ) Re', -NWC(NRe')NRe' Re' and
]! ' Re: Re i ndependent |y represents
eam%ﬁ%ﬁé%&ﬁ&ﬁ%@é@é—gﬁﬁ%’ each Re' independently

represents H or Re; V\D 2004/ 076450 PCT/ EP20041001974

each ﬁq,mdr e%%ﬁ?ts Cl aB @al %ﬁ@nyl Sa:d%/(s%#

~OCONREE! kKyqph, CaN, be_ogd, on@idzndsub@omg‘héd VEONR@'NR"’RF
ubst i tuents sel e,ct ed fromRO

@ an C}’% and
-NRdageri‘éR?\C@Ry olNRf GONR &l SNByC@zR&y*NRﬁHz e *§Bt i oRAR"Y

l&
-S0; r‘om%\%&q% é@f@j@gg rd?N Ebb @ﬁggﬁﬂﬁ rCESr e@{ant S)Rd
-C(waaaﬁ NRINR® }nwa%aor -NmoamN)N
-CN, -COW, -CORRa', -CONRa'Ra' CO\|R8NRaR3

NRa' Ra' -NRZC(Ra - NRa' C(]\IRaRa - NRa' C02Ra
each RNR@feﬁgﬁJ@}tlgaaﬁbﬁésem,ﬁalm Cgé;ﬂ&hyl @@ /| BACy, wherein

all thasg((gqm G !;q;wttongﬁmb@(mqt@ \yﬂpgn@gr m@fe substttuents) FIQ%?
-NRa' C(NCN) NR8' Ra’ ; Het in the above definitions
represents pyridine, pyrazine, pyrimdine, pyridazine,

each E(‘Mappydemﬂyrrepreaem PyR%zi none, 2(1H)-pyrim di none
or 2(1H)-pyridazinone; 15 Cy or Cy* in the above
definitions represent a partially unsaturated,

each SRt unm;whdenﬂy arepm;aemts Ralotyen 7R?emmeed-®0®68yc-080ﬁ

000K REnarifec ot reOR om F0RR 4 HeDURCE! oni QUIEWRIE

-NRERY OIRRY C@Rﬁnq\lﬁeCOWRh cm‘*emzpenaﬁmsog{ﬁ asRel -90R2

0X0 gro rlng 'S saturated ar, partial |

S0 neONRT, RINRERG sSNSOME BINARSe LINOREIRY,
—C(NW&"} o—ﬂﬁ“ﬁ)(f\l@@ﬁNl@*Re. -NR¥C{NCN)NR®*R® or Cy optionally

‘substituted ‘with one or more substituents selected from halogen, R®, -OR®,

-OCOR®, -OS0zR®, -OCONR®RY, -NO,, -CN, -COR®, -CO,R®, -CONR°R?,
-CONR®NR®R®, -NR°R¥, -NR®COR®, -NR®CONR®R®, -NRYCO.RS
NR®SO;R®, -SR¥, -SOR®°, -SOR%, -SONR°RY, -C(NR*)NRYR®,
C(NSONRTRTINRER?, -C(NOR?)R?, -C(NNR®R?)R?, -NRC(NR¥)NR®R®" and
NREC(NCN)NR®R®;

each R* independently represents Cy.salkyl or haloCy.galkyl;

eaéh R? independently represents H or R®;
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t he nol ecul e through a carbon or a nitrogen atom and
the salts, solvates and prodrugs thereof. 2.- A
compound according to claim|l wherein A represents N
3.- A conpound according to claim2 wherein R5 can be
pl aced on any of the 2 N 25 of the pyrazole ring of

WO#@PAW%M and represents Hor W 4.- A coRpbERY04/001574
according to any of clainms 1 to 3 with the proviso
that when R3 and R5 bb¥h represent H and R2
represents Het optionally substituted with one or

R represents Whs iyl Catalkasl, Gxtsaldyrmyl onChaNbger]kthe@‘bupsccﬁ?salkyl .

a
CactiGYl RehyAIKER N By PSS SURRIBRES (V) oo, Ggemore
substitiehRNliddledPlomURB Hhd @’?ledand‘ wiereincar) omhéaqr ups Cy or Cy*

substituents selected fromRb and R~ and erei Rés
can be gpienally suistitgad pjth onenermere supstituents selected from RY and

ge. Not - NRa' CORa, - NHCONHRaor - NHCO2Ra. WO 2004/ 076450
' PCT/ EP2004/ 001974 139 5.- A compound according to any
of clains | to 4 wherein erepresents pyridine - o

cactl B8V ndePBSITIY, Tohis i PSSR o §H£€”a'¢%<azRa
-occhRPRﬂRa Jmi ROCNG. -cméom@gm,acc@mw tOC(i)ll\mamR?Ra

R L I B RS
-sozﬁﬂ' éocﬁﬁﬁ’ﬂ*ﬂ c;gﬁ Ni’iaw t%(ﬂ'sﬁzgzkz@ Fea’ZﬁR?Q NORa)Ra

rep res n opt 1 onal | one ‘or
-C(Nwﬁaaaﬁ?osNR CORYNRERE areliR GMNMF&@ ORo - N2,

-CN, -CONReRd, -NR R and C1.5al kyl optl onal | y

substituted with one or nore substituents sel ected

Het iﬁrtﬁ@\abawll@ﬂéﬁhltlor@/képre@@is pyndiNE}YByi'aamé pwgﬁﬁﬁéopyﬂdbz?le;
compoupn ccor in ai. m represents
2(1 o B DT ong, B PR BI MANeor ok By idB RS HS

substituents sel ected from hal ogen and hal oG _6al kyl .
" 9.- A conpound according to any of clains 1 to 8
Cy onkyt én therabavepiealioiinns reresent separiplypynsatiratede satpfaied oh
t he | bl
aron Bl 3¢ 1P RpgHfSE nfifPoPlo B . 3 b IRy iy cibo i
ring, ¥hich dhtionalfyocondaias fromd! togd hetecdatoms Seldotadeiiom R S and 0,

represent’s 4 rJ d ne e
whi 80 rPBa B4 48, ook arpyps Wb e Al beBles o
paﬂlm@ftﬁlsﬁﬂ!ﬂ&bdt senvBerd 68t eingforoimgRaaarish Rindetito thérest of
nmpound according to claim 10 wherein. R2 represents

the WWQ@'FM%C@WO%QF?W@%@a%ere| n all these groups

I ed with one or 20 npre
and i8R sORbIB R drodge et L. oW N R SRO

2 - Agothpogad &ecording toclaim aheeein doeptEsegtst. ¢l ai m 11

o B B SRS D 2y RSB el o 2 v

of thelpyyréleiidy oéformula 1 and represents H or R’El

4.- A compound according fo any of claims 1 to 3 with the proviso that when R®
and R® both represent H and R? represents Het optionally substituted with one or
more substituents selected from halogen, -CN, -CF3, -OH, -NO,, -OR?, -NR°R®,
-OCFs, Ciealkyl, Cocalkenyl, Cagalkynyl and Cy, wherein Cy can be optionally

substituted with one or more substituents selected from R® and R®, and wherein R®

represents Cy.galkyl, then R* is not -NR¥COR?, -NHCONHR® or -NHCO.R®.
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substituted with -NR W wherein in R2; each W

i ndependently represents Hor R 25 each R

i ndependently represents Cl-6al kyl optionally
substituted with one or nore substituents sel ected
from C,élnand -ORe; and each Rey independent |

WORUPE¥hts H or W 14.- A conpound accord?ﬂ@?@“ﬂ‘ﬂ?%f

claims 1 to 13 wherein R3 represents Hor Cy

optionally substitut ed!34 th one or nore substituents

selected fromRa and Rb. 30 15: A con‘pgund accor di ng
5.- A corgpeting degowting toi anyRE daipe dstort whireim it eemasgms qnyridine

or oL AeE R 1 Rl P e st A BB ATl P ot pore
subg‘ntmmlm@tjﬁbmmrahd\m’erel n heteroaryl represent s an
aromati c 5- or_ 6- nenber ed noc?%ql ic or 8-

-~ A gompRiad @&ccmd@gcﬂq glaif) RoWheleim: m@@%%#mb optionally
subsﬁg{écfﬁﬁﬁ) 8hé 99&1%7&311%&%!%@%&4&&! forAmR2lankRrM

het eroatons selected fromN an 0 and whi ch can be
7.- Ahentpaund acherdingsto daim Bewhereirc R’ gepiesenigphenyboptienally

subsfhl] YA ELP Roro 105l HETRAUAL BEGPREIGREn DR AND,

esen S heteroary
-CN V\KHDNR?’R%U NRE Rémdg‘ﬂ@dwwl @pfbltmlymtblsﬁmwdl witls uimt ot wiced

subsffontsseiecloe Hh Baloge Bl cr g oNEF & APIONRGPE n Ra.

8- & leleh?eaﬁa ScERARGYS! HSm b’re.hﬁéreﬁf R repreBBAsdhenyh bRy

hese groupS can be optionally substituted wt

subsﬁh@ed)wmmneosmb@tsubaﬁtneetSssele@tadefmmh@mﬁalaagélﬁlocfml
|
9 A AR FolinaB iy R s bRl ¥ ro@as gyigine

or pyiinidiabewhebirf albtheBb wwpe@yan ba ngtiovwadly substitutedokith bee or
u ptlonally substituted with
mor%ﬂ@sgﬁle%sgﬁesc%sf eI ected fromRb and R 18.-
10.- A eSRpeuRH a@@d?ﬁih@ltﬂgslatim 9|vﬁhéfem7RW?@jlﬁ‘séhtR3l-pﬁWx&S©ﬁMS
monocyclic heteroaryl or wher ei n_ al

pyrimydigapwherain 1l Hese swrsycagubetqymeﬂelly Whﬁﬁtuf%ﬁﬂ& ORR) (06

hal ogen, -N02, -OR',
moresé{rb%fl UBH ﬁ%ﬁigﬁhgg{lnk and,Cy, and wherein in

1. RScoma@mdFacqordit@mmalemlw whereirs B treprasents R-pyrigingror 4-

o RSP ORI, AL SRS ] b5 b aBP BB iy o o
moreesublstifdenisrsdiptstidaom halogemr—@%ntm“fw -3R° 48d -S@eR°.

und, accor di 0,18 erein R4
12.- K gppeur sosariing e, STHnSieia? Hbreserts tanpciney
13.~ -ANGBriBaUN®racehidhgCiRalaim291 -witere MR UgrcRe AR digigintidine

claim19 thecel nR4re resents H.

substituted with -NR°R®, wherein in
each R° independently represents H or Rc;
each R® independently represents Cqgalkyl optionally substittited with one or more
substituents selected from Cy and -ORG'; and
each R® independently represents H or R®.
{4.- A compound according to any of claims 1 to 13 wherein R® represents H or
Cy optionally substituted with one or more substituents selected from R* and R®.
15.- A compound according to claim 14 wherein R® represents H, heteroaryl or
phenyl, wherein all these groups can be optionally substituted with one or more

substituents selected from R? and R”, and wherein heteroaryl represents  an
aromatic 5- or 6-membered monocyclic or 8- to 12-membered bicyclic ring, which
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21: A conpound according to any of clainms 1 to 20
wherein RS represents Hor R5 represents Ra and is
pl aced on the N at position 2 of the pyrazole ring. 25
22.- A conpound according to claim21 wherein R5
represents W 23.- A conpound according to claim?21 or
WO 2004/06¢0ei n Ra in R5 represents Cl. 6al kyl PCIRP20G4/0RENA |
or Cy, wherein the groups Cl 6al kyl or C2.6al kenyl can
be optionally substitd#@d with one or nore
substituents selected fromRb and Cy*, and wherein

containst fiim tihie 4hetipsatbins Weldagdd Gram e So@id Onahd Which can be
nmore substituents sel ected

titut d th
bonqseﬁéawﬂlm)yegﬁa 6 mojeculoy %%%@ﬁ%ba@@ba@ﬁwgeﬂ@m ai m 23
16.~ VA‘% éﬁuﬁé%c%ég}\}éﬁ r&d%’%ﬁj& 13 rﬁﬁ%@%méemaryi or

hal og CONKR
phenyFeﬂmmFau thesR gBORR, canshgoptimrily substidaeR withoone or more

4 001974 141-25.- A conpound
SUbSﬁ@é ﬁé‘?doﬁﬁw wherein in R5: each Rbnp
17 - |mqumnmr.lt hycoréing etoe bkafin - IR-wher§IORR® - (GpPISeMs, moBERic
netei O iy MO e MRG0 SO o SCBR S8 it
one bﬂ%ﬂ?@%@ﬁ@ﬁmanté%@&w&émq{aneﬁgerp R, KYOR® VB LM lynaﬁéjlcy,

- these groups can tionalTy substitut ed W one
whergin fasalky ugan |be&ptma&selsebat@¢ted rWith Rie @ableregubstituents

seledt%%%ﬁp%s%{l:&' dye,g%%teg?lﬁ&/ny é??ﬁ'.e’ g\roygg dy ar, cy*Nan be

optionalbosutistititécdwith enso@ordheutstiieRts sefeckal ﬁr@‘p REetRE.

.- Sl S2sEba Bkt Sl bR, R

heteMW%enWR@%@wRau tha¥Bt srolY aal beYS| t:@ﬁéllyoé‘lﬂisbwted with

substituted with one or nobre substltuentg sel ect ed

one oF Fiar subptifbents selectest fragchalposm dbifandeRt .| §1-sedpt.dulefes

__Ea]kygﬁ%cﬁkamaﬂ@diﬂ@gpendentIy represents Cy or15

erein all these groups can be
eachdﬁ)‘?!ndﬂa&ndjenﬁwmesamtseldmﬁ% one or nore substituents

eachﬁg:&ggér?e%ﬂ%\h@y repg%ﬁn% %dgﬂ(ﬂ %@%W?@été@@ tﬁéﬁg og more

.'subsﬁ!aenﬁsrﬂfeaﬂ@dently represents H or Re; and each Re

endent represents Clsal kyl. 20 27.- A conpound

each dg %ﬁq@gep CPETSENS €&l ect ed from

19.- Aﬂénfbggg&gﬁbéf@fngﬂb %ﬁy o} claivkst1 BY Gd¥dherdin R represents H, R?,
halogengytalﬁ HCE %pyNRi‘ﬁ Yor tNREGOR&z 0l of 3, 4- b] pyri d

20.- A Bgmpound according fo claim 19 wherein R* represents H.
21.- A compound according to any of claims 1 to 20 wherein R® represents H or R®
represents R® and is placed on the N at position 2 of the pyrazole ring.

22-A compound according to claim 21 wherein R® represents R,

23.- A compound according to claim 21 or 22 wherein R® in R® represents

Cy.palkyl, Cosalkenyt or Cy, wherein the groups Cigalkyl or Coealkenyl can be
optionally substituted with one or more substituents selected from R and Cy*, and

wherein any of the groups Cy or'Cy* can be optionally substituted with one or

‘ '_more substituents selected from R® and RS,

24.- A compound according to claim 23 wherein each R in R® independently

‘represents halogen, -OR®, -COR®, -CO;R®, -CONRPR®, -NR°R®, -NR°COR?,
-NR®CONR®R®, -NRSO,RE, -SR®, -SOR® or -SO,R®. o
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5-(4-pyridyl)-4,6-bis[3-(trifluoronethyl)phenyl]-1

H pyrazol o[ 3, 4- b]pyridine;

4, 6-bi s(4-fluorophenyl)-3-nethyl-5-(4-pyridyl)-1

H pyrazol o[ 3, 4-b] pyri di ne; 25

3-met hyl - 4, 6- di phenyl -5- (4-pyridyl)-1H pyrazol o[ 3, 4-b
WO wengcpsge pheny (4-py yh- pyPCT/Eon 4/001974 |

2-ethyl -4, 6-bi s(4- quorQPhenyI) 5- (4-pyridyl)pyrazol of

3, 4- b] pyri di ne;

1-et hyl -4, 6-bi s(4- fluorophenyl) 5- (4-pyridyl)pyrazol of
25.- A cbnigopnd |adcmrd|ng to claim 24 wherein in R>:

eacrgR 4lnaf%é"q uorpcg Qe%n ld%’ n&b‘b{xl (?Olglé -ﬁyr N%klpWRqﬁéF%{,

NRUGONRFRY, ANRFSO,RBISORE br BOECHY| - 5- (4- pyri dyl ‘
h4}g%razoIn&S 4-b] pyri di ne; 30
eactyR5ingeRendently serspsems Hor R°3- di net hyl - 5- (4- pyri dyl)pyra

eachle‘gﬂEgbezhfébﬁﬁ Félpg%ié‘?ﬁ y?y or Cgaaék n’thV!Pwe)‘/rFmSEH tﬂelsoey gro4ps )c% 0k
optlozlellyoagl.ﬂzsﬁmb@qawﬂn dneer more substituents selected from RY;
cact’! Fidhbpidgiiil sptlegris 3 IR R, L e e 1 b

orcpyrl dyl ) pyrazol o[ 3, 4-b] pyri di ne; WD 2004/ 076450
PCT/ EP2004/ 001974 142 a
F@npqur(d[ 8RearHingoley eaifh gﬁyW’)?be’e R dn RS Areprgsentsy Cy-saikyd

optioh %/5 l.ﬂ)Sﬁil d;ﬂtgcf Q‘?ﬁ%ébir mofe™ ub‘%ﬁfuents selected from -OR®, -COR®,

pyri, d|
CONRTR? (-NaﬁRﬂmm‘iqwa bURﬁCﬂNRfa"u dNRBOyRY and Gybbpliehally

subs q%g\giﬁ%{l}% gélggge[ g}f)&aﬁt@féé selgofed frem R’ wherein in R

.eachR |hdépaﬁbnbwte@xmt§)|eww’pl peridin-4-yl]-4,6-bis(4-fl

eachg%ip%fﬂ é?%@&!@p{ﬁ&‘@}/\iﬁ @\] é&/@i @lityk - wherein alf these groups can be
optioﬁal(yf%lﬁ)@hlﬁfém&iﬂpdhé oﬂm@rebé%ﬂméhiécge@&&m‘ér}l@ (4-pyridy

yrazol of b] pyr i di ne,;
eachl ‘?@d@ﬁemﬂlﬂﬂﬂv sppiesenis 6OR° s (MRTRT0CHE MR 5SRA. SORYpr
)pyrazolo[3 4-b] pyri di ne;
Cy; 3-[4, 6-bi s(4-fluorophenyl) -5- (4 pyridyl)pyrazol o] 3, 4-b

‘each]RSyindebend2ntly jopregests H oo R?; @ |
‘each e degientgdi lhERARTELY o (4 Py vl ypyrazol of S, 4-b

27 - fzc{aﬁaps’;mmécdmm;ﬁg(waahowél)a@tewdwl n-4-yl]-4,6-bis(4-fl

ARG IE T L e
4,6-ditPERRIERMp YA tH-pReEdIos 4-BIpyARRLL [ 3, 4-Plpyrid ine;

| 5-(4-pyricigl)-4y8-bis[Btiusnemethyiphenyibyl H-piyrazalefd azblpwiding - b] pyr i

4,6-b8{lborapheny)-3-methy-Ac(t-pyriy]- 1 RviRzolol 4-Llgyrising: 41 o0

3-meﬂ1qﬂ-4h,6-dIpheny[-5-(4-pyridyl)—1H—pyrazolo[S’A—b]pyridine

2-eingi BRI JuompRemiE L pyidbbyapdels fplare: e *

~1-eth A%Mﬁﬁﬁélﬂmﬁéh&ﬂ)l&mlﬁfﬂdy)ggﬁaééiofaﬁ-lbwﬁﬂ}é’f azol o[ 3, 4-b

yl ] et han

4,6 b usrphey NG b YN b R iSenzy 1 ) - 5- (4

4,6- bzzﬂyﬂ%d?é{éwpaizﬁlb ot 9%1&3%&%2%[3 4-blpyridine;

uor o

4,6-bis(44fuopophyny 2, &dyﬂ@tbyliyd%pmdvlapwmldﬁl%mww o[ 3, 4-

4,6-bis(4-fluorophenyl)-1,3-dimethyl-5-(4-pyridyl)pyrazolof3,4-b]pyridine;
2-[2-[1-(feri-butoxycarbonyl)p iperidih—4—yl]ethyl]—4,6-bis(4—ﬂuorophenyl)—5-(4-

pyridy_l)pyrazolo[SA-b]pyridine;
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b] pyri di ne; 2-[1-(tent-butoxycarbonyl)piperid
in-4-ylmethyl]-4, 6-bis(4-fluorophenyl)-5-(4- 25
pyridyl ) pyrazol o[ 3,4-b] pyridine; 1-[1-(tert
but oxycar bonyl ) pi peri di n-4-yl net hyl ] - 4, 6- bi s(4-fl uorop
henyl ) -5- (4- pyridyl)pyrazol o[ 3, 4-b] pyri di ne;

WO 2008076458 ( 4- f | uor ophenyl ) - 2-[ 2- ( nor phol i n- 4PGT/ERONA0] T4 -
(4-pyridyl)pyrazol o[ 3,4- b]pyridine; 30 '
4, 6-bi s(4-fl uorophenylf21-[ 2- (nor phol i n-4-yl)ethyl]-5-
(4-pyridyi)pyrazol o[ 3,4- bl pyiidine; ethyl

1-[2 [ﬁ({eﬁylﬁﬁmélﬁoﬁylwamw]ﬁhﬂ?—@4‘7 -piy@Eltdropherspe-@L 3, 4- b

yﬂdsbpfwze ’i ﬁl%al%g g:)ﬁenyl )-5-(4-pyridyl)pyrazol o[ 3, 4-b
21 (%@t{ﬁdé%%g%ogxﬂ{%@%ﬁ% gl]ﬁ%%%ﬁQgrﬁéﬁé’nyl}s-methyi-s-(z;-
pyridyBpyrazelofd, 4-Olpyritliner ophenyl ) - 5- (4- py(i dyl ) pyrazol o[ 3, 4-b
- ER S R BB R Bt Bl lvormmho M4 4. 1)
PR Jopeoborat o
2- (3-chg)rqgfog§}}—11.§gﬁf§{f}sfﬁlg§qﬁ{1§%gl §- (g-]pgggy %0!0[3 4-blpyridine;
1- (3-cﬁtoéo;f}b?@)44 %L?i%%ﬁﬁﬁ%bhy%ﬁf(ﬁ-p%(mfp&%b{@AIﬂpﬁHﬁQV' ) py

razo

3-{4, Gmlﬂéltﬁug(aphanyl bdprimyrigylpymzolo[i-Sipwidin-2eliprpppnd-l4- pyr

4 SRR Bl PRI B Sl TP py

2-[1 -(ié;tlbu&;myaambn{(lﬁatweﬂdjrp%yi]@ﬁ,mbb(4—ﬂuoropheny1}5(4~

I i din-3-yl1l5-(4- dyl)-1
oyricy oy arals P By |l ey o (A Py VD)

1-[1-(t8rifuRh§E4rbbhi iR ) 438 5@(41ﬂuor8pr6éhym51@4-l dyl) - 5-(4-
ridyl razolo[ 3,4 D] pyrldlne
pyndvﬁmamlgﬁgblpuawapheny| ) - 3-net hyl - 1- (4 pi peridyl }5- (4-p

2"met%’:('%’¥%?@zﬁ%ﬁ? u@%@"ﬁ R@? %‘gb@ ﬁ@ﬁy”q'%%rl dyl ) et hyl ] - 5- ( 4-
1-metlp)yl{tlc@-ﬂwpynﬂ-ﬁeléla@mdm)p),]rpm!o[& 4—b]pynd|ne

4,6- biﬁz(%;@bgqpﬁbﬁﬁip{(ﬁgﬁé’@f‘g@? (hirndfofin-2X1dENdRAR' oL 3 4-P
pyrazdle[B4-Blpbiidite- f | uor ophenyl ) - 5- (4- pyri dyl ) pyrazol o[ 3, 4-b
2-14.6 S TgoPRR RSP DRy oI DlRyrliag -y IShaBRY of 3. 4- b

Lo z -
U e b S SR

b]PYflqllp@lrl di n-1-yl ] propi oni ¢ aci d;

el IR s

blpyridind;4, 6- bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3, 4-b

RV K R BRI SRATES B-0issg FTopbEPYY S 3, 4 b)

ridyipWraghiors Y=bbiridind;mor phol i n-4- yl) et hanone;
by ygw 6[ |stgjgi,fl uor ophenyl dyl ) pyrazol 0[3 4-b

-[1-(f?rﬁi)pfoangowl)ptpprlgWﬁ—plmt%yﬂ:ﬁ!(i e ooy E %S
pyridylpyrazolo[3,4-bpyridine;

4 6-bls(4-ﬂuorophenyl)—z-[2~(morpho!1n-4~yl)ethyl]~5-(4-pyr|dyl)pyrazolo[3 4-
blpyridine;
4,6-bis(4-fluorophenyl)-1-[2-(morpholin-4-yl)ethyl]-5-(4-pyridyl)pyrazolo[3,4-
blpyridine: |

- ethyl 2-{4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yllacetate;

- ethyl 2-[4,-6-bis(4’-ﬂuQrophen'yi)-5—(4-_pyridyl)pyrazolo[3,4—b]pyﬁdin-1-yl]acetate;- '
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yl)pro pan 1- one;

3-[4, 6-bis(4-fluorophenyl)-5-(4-py(dyl)pyrazol o[ 3, 4- b]
pyridin-1-yl]-N 25 propyl propi onam de;

3-[4, 6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b

gyrldln 1-yl]-1-(norpholin-4- yl)propan-1-one;
WO 008/ 043 4.- fluorophenyl) 2-(4- nethylsulfanyFEﬁ@WVW$n§4
4- pyridyl) pyrazol o[ 3, 4 43b]pyr|d|ne 30
4, 6- bi s(4- quorophenyI} 1- (4- met hyl sul f anyl phenyl ) -5-(
pyrazol o[ 3

efhyﬁﬁ:"&/érb@("ztﬁwfgB‘?%‘WH&%BW@W%W@W?l%@P?"W’?M]BWPH“a? i (
ethy!é?ﬁ%h%%ﬂ%%@ﬁﬁ@%pyr@%@%é{@ A-MR R4 LAsRAR Date;
4,6-bis(4-finomaphenyl)d(bpivenigyl)-54-pyridylpyrazolald . dbjpypidingy | ) - 5- (

46 bﬁ(ﬁ*%f)!qp’&gﬁwﬁiﬁ%ah&ﬂ@' BUR R el eIy ) -5

4 G-Ms(néﬂhb ) 248Ipiedd méﬂ‘]ww {43pyridlyl)pyrazolo[3,4-b]pyridine;

45 bﬁ(ﬁ;ﬂupmh)ew))lig%%%g{%gﬁw%neﬁ}y&ﬁf% vy Dpyraeddls B riding: ¢

4.,6- b‘fs(é chlo?%‘rﬁir“@?@@??ﬁ’nhyliﬂ(—ﬂpy?&édlb{fisl%]f)w&&enzw ) - 5- (

46- mm-ﬂuomenymammﬂ@wpmerqcﬁd)@t%wrwnpyrﬁ;qlusﬁzy| )5 (

ridyl)pyrazolo[3,4- 10 b] pyridi ne;
b]pnguréé/bl s(4-fluorophenyl)-1-(4-nethyl sul fonyl benzyl) - 5 (

4 G—b‘?s(MUbﬂwhbWI anudthyl3a -(4¥-p1bézrﬂligﬂ)l—ﬁ(m;ryndyi)pyrazolo[?) 4-
- chl oro-4, 6-bi s(4-fluorophenyl)-5-(4-pyridyl)-1
b]PVW"Eﬁ»razol o[ 3, 4- b] pyri di ne:

4 s-b?S(@Iﬂ%Fbgﬁeﬁ%m-‘tﬁ fei-blb@h&ﬂj%ﬂﬂ&]@ Bt-pridy))pyraxdidf3l4-bipyridine;
2-[4, a—bes(%ﬂuquer%}@#ﬁ@wwyj)P}SFE(M'DE’y‘hbH%Wsimﬁ#'WPH‘z%CF'%[ 3, 4-

214 SHREHORBRC R PP i bnanory - poydnstvlbeeto s

3-[4,ppistd-dLofophdr}-py4-pdidywpyrazolof3, 4-b]pyndm-2-y{]prop|0n:c acid;

SR T L T AT ——

2-[4, @bﬁnmambhwyl)és-@ B gﬁppﬂazommmy)idﬁ-z-ﬂ}-wmoq;ﬁoﬁm-a;-
H pyrazol o[ 3, 4- b] pyri
ylethanengi s( 4- fI uor o- 3- ni t rophenyQ 5- (4- pyridyl)-1

24, g'b@r(éi ﬁ(ﬁ)&r'gﬁ%%uﬁ ﬁgﬁgg c@) n)B?ﬁaz&@LS 4—b]pyndm -1-yllacetamide;
2-14, %Moﬂ-ﬂlmooh@)d} %ﬁypyrﬂdw)mérazolo[ii b]pyndln ~1=yl]-i-(morpholin-4-
het am_no- 6- (4-fl uorophenyl ) - 1- net hyl - 5- (4- pyri dyQyrazo
yije ira(ﬂogeﬂ b] pyri di ne;

3-[4, @-b[ﬂ-ﬂéen’bbh@ﬂ}wp@%wﬁdy@pﬂmzpwa Aplnyridin-2-y[-1- -(morpholin-4-
H-pyrazol o[ 3, 4-bj pyri di n-4-yl ] phenol ;
yl)propan-1-one;

3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yl}-N-

propylpropionamide;

3-[4, 6-bls(4-ﬂuor0phenyl)-5 (4-pyridyl)pyrazolo[3 4—b]pyr:dm -1-yi]-1-(morpholin-4-

_ yl)propan-1-0ne

4 6—bts(4—ﬂuorophenyl)-2 -(4-methylsulfanylpheny!)-5-(4- pyndyl)pyrazolo[S 4-
Blpyridine;
4,8-bis(4-fluorophenyl)-1-(4-methylsulfanylphenyl)-5-(4-pyridyl)pyrazolo[3,4-
b]pyridine;
4,6-bis(4-fluorophenyl)-2-(4-methylsulfinylphenyl)-5-(4-pyridyl)pyrazolo[3.4-

bpyridine;
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2- (2, 2-di et hoxyet hyl ) -4, 6-bi s(4-fl uorophenyl)5-(4-pyri
dyl ) pyrazol o[ 3, 4- b] pyri di ne;
1- (2, 2-di et hoxyet hyl ) -4, 6- bi s(4-fl uorophenyl )-- 5- (4- py(
dyl ) pyrazol o[ 3, 4-b] pyri di ne; 25
4, 6-bi s(4-fluorophenyl)-1-nmethyl-5-(4-pyridyl)pyrazolo
WOR®46H0pyri di ne- 3-carbonitrile; PCT/EP2004/001974
3-bronn-6-(4-f|uorophenyl)-5-(4-pyridyI)-l '
" H pyrazol o] 3, 4- b] pyri di4fte
6-f | uor ophenyl - 5- (4- py rldyl}l
4 6-bi9(4}ﬁmcmpihm{y8-24e4lez}1p’§hylsdlfmwlpheny!)-5—(4-pyr|dyl)pyrazolo[S 4-
nethyl [ 3-[4, 6-bis(4-fluorophenyl)-5-(4-pyridyl)-pyr

blpy o[ 3, 4-b] pyridin-2- yljpropyl]am ne; 30
4 G-bis@-ﬁu&bgﬁéfxyt)lvgnmaﬂmmlfmyi héﬁvipsu(df ﬁyhdw)pymlo{ﬂ 3,4-b]p
yridin ylI']' met hanol s(4 fluorophenyl

blpyridine; 4- pyri dyl ) pyr azol of 3, 4- b] pyrl di n-2-yl]
4,6- bi@ﬁgﬁﬁ&xbm)%meth%u%%ém@ BW&;JEB%%%IB%J@”

blpyrieliried, 6- bi s(4-f1 uorophenyl ) -5-(4-py(dyl) pyrazol o[ 3, 4- b]

e e e B G e e T

blpyridire; pyri dyl ) pyrazol o 3, 4- b] pyri di ne; 5

4 R W CUORO T g TR 1>

b]pyrﬂi - bi s(4-fl uorophenyl)-2-[ 3- (nDrphoI in-4-yl)propyl]-5
pyddyi ) pyrazol o[ 3, 4- b] pyri di ne

4 6-b${4iﬂmrspl&rwmb@elwthylﬂllf@@d@q")Zm'5r(étmldyiépxmz%§[§d‘yI ) pyr

0l o[ 3, 4-b] pyridine; 10
b]pyrijzrge bi s(6-chl oropyridi n-3-yl)-1-nethyl-5-(4-pyridyl)py

| 3-chi6i@zb-bisM-Audrbplenyth-5+64- pyndyl)—1 H-pyrazolo[3,4-b]pyridine;

3- bro%o%.?ﬁs&& gﬁg}o%hsﬁ%bé-g# ngldf{) ’? H- pyrazo@(é 4%]63/ dPrPér hdyl) -1
4 &bﬂs(«ﬁﬂ&tbré&i%r@tﬁlw ;]swdw'lw . ByriboloB;4-BipRhidings8-garBonitrile;

3 brome, éf‘bi%’(h%ﬂpmh@w\%memﬁc@ mﬁqdal|)wfa%ﬂifélé’>ﬁ’yb];>y'@sd'@% oyt
4,6-o I AERERNL B Syl A yBidlors 4-plovridine-- FALBTHT by

3-aminereiio]-3,64bibpfudraheayl)-H5(4- pyndyi) 1H—pyrazolo[3 4—b]pyn ine;

4 G-b]%‘gﬁﬁlﬂpg -yt 4[|)I§91é1tfrﬁ ﬁ@rpe\}?‘%% 1?! ;Sﬁ‘a?c}!ié 3d4/ b})p%&ﬁéo' o[3,4-b
3—amﬁro(64(4f ﬂmmﬁmmﬂ-@ RridplH-pyratdle[By-bjpytidipgr azol o 3, 4-
3 amiftog4-Sytopenydonely - 5-4PyEd PR HIRETIS 5. ( 4- py
4-{6-4* f[éﬂsh)émiéhﬂ%el(@lp?raéymmw%ow 4-bg§/yndén~|43yllphenoél oL3, 4
2-(2,2- ﬂ@thoayethﬂ)#wf@e@rfmomm% (4-pyndyl)pyrazoio[3 4-b]pyndme

o Z AT AR eI s
4. 6-bIN(4-Audtepheryl)-T-hethyb SHemyHiyl by tazonf3 deh]pyridine-Byarhonitdp3

3 oo ARy P B ayro B P RyTsiRe e,

azol o

\ 6-ﬂud?b;£h’-bn§r$l(¢ﬁfgncﬁﬂlm BpResl, 4—'@Fﬁyﬁdmﬁtl dyl)-1

yridin

N-mosr - hets P DT te-pyridyl pyrazotots 4 tpyricin-2-
-yi]propyllamine;
T4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yljmethanol;

2—[4,6-bis(4-ﬂuorophenyi}54(4—pyridyl)pyrazol0[3,4-b]PYridin-2-yl]»M N-

dimethylacetamide;
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2- (3-benzyl oxypropyl ) -4, 6-bi s(4-fl uorophenyl }5-(4-pyri

dyl ) pyrazol o[ 3, 4b] pyri dine; 25

1- (3-benzyl oxypropyl ) -4, 6-bi s(4-fl uorophenyl)-5-(4pyri

dyl ) pyrazol o[ 3, 4- b] pyddi ne; N, N-d

i et hyl -[2-[4, 6-bi s(4f [ uorophenyl) - 5-(4-pyridyl)pyrazol
WO o364 pyri di n-2- yl]ethyl]am ne; PCT/EP2004/001974

N, N-di et hyl -[ 2-[ 4, 6-bi s(4-fl uorophenyl)-5-(4-py(dyl) py

razol o[ 3, 4- b] pyri di n- 114%y| Jet hyl ] ani ne; 30

4, 6-bi s(4-fluorophenyl)-5-(4-pyridyl)-2-(3-pyridyinmeth
2-[4 94bjs§44ﬂaamlpb{ar$ﬁ)45-@~pyndyﬂpymzolo[3,4-b]pynd|n— yII-N,N- :

fluorophenyl)-5-(4-pyridyl)-1-pyridin-3-ylne
dlmqflpx?,q réﬁfﬂ o[ 3, 4- b] pyri di ne;

4,6-85 hbf@lofﬂ@hew|}ﬁ-§2{ﬁ=n@ﬂiﬁx§éﬁo@)my%t(ewhmyfﬁ:yfakomrs #dyl)
pyrazol o[ 3, 4-b] pyri di n- 2- propy am ne;

bipyridgioai/ 076450 PCT/ EP2004/ 001974 146 '
4.6- d‘r%p(%* Fq:ﬁ)h[%gyl)-ﬁ-gﬁ-& J{Rﬂr@%ﬁo&f %@y@-@?lﬁ]'bmaﬂg@%&om{&wy' )
blpyddife;- [ 4, 6- bi s(4-f| uorophenyl) 5- (4-pyridyl)pyrazol o[ 3,
4-
4.8-Bis BRI A SRR Iy BBropSt Sﬁ‘ﬁaﬁﬁwﬁgyﬁgf@lﬁaﬁ@ 4
b]pyﬁ“dilb{él q nl g(il 1I 5or2yﬁgoxypropan [ d I oI o[ 3,4-b
4,6 rchirom i Y3 OBy b B agq»loﬁé ABipyAGRe
4 6—b49r(§ chlcﬁ%mﬁ L Hhﬁ@ﬂﬁ&&s@bﬁ@gby@x&brs& bﬁ)yﬁd”hédw met h
4,6- Ms(e-cblmmmﬂlnbﬁ}yk}ﬁh'eatywl)5-54 owidyl)¢idy-pyrazololB.4loyadinget hy

4,6- q{g@){%&@bﬁ{dﬁq{§é@”%&éﬁ (R"p Ff—gyff:lﬁd%[?) QP an Pror ophenyl)

4,6-bisi4 fHomphayy!)-py2-phtividdethyl)-5-(4-pyridyl)pyrazolof3,4-blpyridine;

2—(2-2111 Rt S RYeRPbeRF S B gley Eeloyidiny o op
2-[4, é-@f%&hué‘o?ﬂen;ﬂ’)&lﬁ (afiwr)@nb?ré%leiﬂ- tidbt 2 gletigiol; 15

utox%car on eridin-4-yl]-6-(4- fluorop

6—(4-H@¢r9pfjlemd)(2¢meﬁw d9+pyyléxl)paéa;olﬂ[?s4vblmlgwp d ine;
4,6- tﬁi(ﬁpgkzﬂgpéf@y g (%%ﬁfaﬁﬁgdbﬁ'rwwi (pyidyhpyrazdidspibibpiiding; 1
2-[4,8-bistd-fldordphersf)45- t4~pmdyk)hm¥d>i¢[354*b]wwﬂ%wlapﬁtﬁi@hwﬂ@[ 3,

O S e B TR A o S U

N4, Bl-b(?é(ﬂ)fmwo@h@hwﬂ &(4p ridyl)-1H-pyrazolof3,4-blpyridin-3-yimethyl}-1-
b] pyri eri.di n-4-yl ] anm ne;

(te ﬁ"RﬂtﬁéYW!PQf[YDD'[PQﬂ‘F 'ﬂe‘é ‘%ﬁ"@ X@f‘f‘g‘iro r ophenyl

- z RIzBIO[3, SUbThyAidin-3-yimethyl]-1 H-
N4a, B‘rti §(4 fﬂ?é dgﬂpegzq—@(ﬁ-%?ﬁﬂﬂ* 'ﬁ‘d#y % Mo[3, Aliboyfidin-3-yimethyl]
plpend[ne-4-carboxamlde
2-(3-benzyloxypropyl)-4,6- bls(4-ﬂuorophenyl)-5-(4-pyridyl)pyrazolo[3,4~b]pyridihe;
1-(3-benzyloxypropyi)-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo{3,4-blpyridine;

: N,N—diethyl-[2-[4,6-_bis(4.-ﬂuorophenyl)_-5-(4—pyridyl)pyrazolo[3,4-b]pyridin—2—

vilethyllamine;

' N, N-diethyl-[2-[4,6-bis(4-fluorophenyl}-5-(4-pyridyl)pyrazolof3,4-b]pyridin-1-

vilethyllamine;
4,6-bis{4-flugrophenyl)-5-(4-pyridyl)-2-(3-pyridyiniethyl)pyrazolo[3,4-bjpyridine;
4 6-bis(4—ﬂuorophenyl) 5-(4-pyridyl)-1-pyridin-3-yimethylpyrazolo{3,4-bjpyridine;
N, N-dimethyl-[3-[4,6-bis(4- ﬂuorophenyl)-5 (4-pyridyl)-pyrazolof3,4-blpyridin-2-
yI]propyl]amIne



10

15

20

25

30

(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3

[1-[3-[4,6-Dbis
, 4-b] pyridin-2- 25 yl]propyl]piperidin-4-yl]am ne;
2-[1-[2-[4, 6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo
[3,4-Db] pyridin-2- yl]ethyl]piperidin-4-yl]ethanol;
1-[2-[4, 6-bi s(4-fl uorophenyl)-5-(4-pyrid razol o[ 3
WO;"&“&?&%}H din-2- yl]ethyl]piperidin-4-yl] a%/ﬁ%’ig‘,yz“‘@@“m'
6- (4-fl uorophenyl -2- (4 4@ pendyl ) - 5- (4- pyndyl ) pyrazol of
3,4 b] pyri di ne; 1
4- 1| uor ophen 1-(4- endy) 5- (4- razol o[ 3
N, N-di (B]ylbﬁ—[;ﬁ %8*3(4— uorophea(nyl)-s-&—pynbégfl) p&razg%[?; ~b}p%dm—1- [

W]Pfq%’gépﬂ 5[2(rrethylsulfanyl)pyrlmdln4y|] 6-[3-(t(f
dot onet hyl ) phehyl 1-1 H pyrazol of 3, 4- b] pyri di ne: WO
1-[2- E@@BWW@WDEF@MWWIO[&AMpyndin-2—yl]ethyl]plpendm-

2-[3-[1-(4-tent-buto)cycarbonyl)pi perazin-1-yl]propyl]
4-ol; -4, 6-bis(4-fluorophenyl)-5-(4-

344, @b&@#ﬂ&&ﬁblﬁﬁﬂ Cﬁ-@—ﬂyrﬁ}lnwmzﬂlé{e,4—b]pyndm-2~yl]—2—
I s(4- fluorophe 1 plpera2|n yl ) propyl]

'hydrw@pmap;ﬁc vl ) pyrazol- o[ 3 4- b] pyri dine;

3[4, fﬁ{?ﬁp b %rﬁ%ﬂ-@”éﬂr%ﬁ?jﬁ){rﬁcﬂé[@b‘}m}ﬁwdﬁ"1Ly3] =4.trifluorome

hydrcﬁcyp@p(anﬂt—dﬂylsulfonyl)pyrlmdln 4-yl']-6-[3-(trifluorome

4,6-0l RGBT U AP IR iedimeth I TS aoyrcines |

4,6-bib ﬁﬂ@drbpﬁ@ﬁ @(&pﬁ]d%r‘ﬁ @i-pyridynethyl)pyrazolo[3,4-blpyridine;

- N- teibpyzmar@oavlkwir[ﬂ&]o%(&rfamehegwe -F-EpvnayiPyRAcledto| 3,

b]pyrgfﬂ@pgﬂoﬁxl ﬁpegfldn}/—hlyﬁ?ﬁmé' ] pi perl din-4-ol

uorophenyl) S -p (dyl)pyrazolo[
2-[1-(#srisbuippyaarkonyhpiperigini4ylbgy4 }‘Iporp@he@uhS 'yI ] et hanol ; 15

pyradﬂp&ﬁ)gicgé,g[@bﬁ{@%swg? ng (4-pi peridyl)-5-(4-pyridylrl

1-1- (Ger(-léutbkycﬂrbm’w;)bple)ldlﬁ-t( AL-64-fidgriophanyl)-5-(4-

I-S % é cg‘lé)yrldlneSCarbomtrlle
pyridyl f{%ﬁﬁq CeRPYIARE oxy car bonyl ) pi peri di n- 4- yl ] ani no] et h
3-metHAJ-4 %»—Eﬁs(@l-l‘)ﬁ%@y@ggdlgfpﬁﬁﬁ-ﬂ byﬁdy 1H— pyrazolo[3,4-b]pyridine;

1-[3- [54 ﬁsbibﬁ‘lsf(llﬂﬂbwhﬁﬂb’l}&(érﬁbd"}iylﬁlﬂf@zqk([ﬁﬂpﬁ’lﬁgﬂ"b‘?ﬂ’j]am no] et hyl

 proplypfihipiibhey! ) pyrazol of 3,4 20 blpyr dine.

thyl)-[2-[4, 6-bis(4-fl h
N-(ferf+m;d>wpqrbg;§£f [ﬂ[é [Ztﬁ[aqnp&fﬂlmméhsé(@ymS}(g?gy;gy!%%@0[3 (4- Py

b]Pyr%@[é‘_}/h%[ﬁ&lmi%effql{l'g@ufahﬂlor ophenyl ) -5- (4-pyridyl)pyrazol o
N-methyl-{1-[2-[4,6-bis(4-flucrophenyl}-5-(4-pyridyl)-pyrazolo[3,4-b]pyridin-2-
yllethyllpiperidin-4-yilamine;

[1-{3-{4,6~bis(4-fluorophenyl)}-5- (4~pyndyl)pyrazolo[3 A-blpyridin-2-
yilpropyllpiperidin-4-yijlamine;
2-[1-{2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
yllethyllpiperidin-4-yijethanol;

[1-[2-}4,6-bis{4-flucrophenyl)-5- (4—pyridyi)pyrazolo[3,4~b]pyridine-2-
yilethyl]piperidin-4-yllamine; |

_ 6-(4-ﬂuo_rophenyl)—2—(4-piperidyi)'—5-(4-pyridy|)pyrazolb[3,4—b]pyn‘dine;
6-(4-fluorophenyl)-1-(4-piperidyl)-5-(4-pyridyl)pyrazolo[3,4-bipyridine;

3—amin‘o~5»[2~(methylsulfany,!)pyrimidin-4~y!]_-6—_[3-(triﬂuoro_methyi)p_hehyl]—1 H-

- _pyrazolo[3,4-bJpyridine;
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t hyl ] pi perazi n-1-yl ] et hanone; 25

yl]eth
3-[4, 6-di phenyl -5-(4-pyridyl)pyrazol o] 3, 4-b] pyri di n- 2-
yl ] propan- 1-ol ;
3-[4, 6- dlphenyl 5- (4-pyridyl)pyrazol o[ 3, 4-b] pyri di n-1-
yl ] pr opan- 1-ol ;
WO?Z’”‘%Q’!’WP 4, 6-di phenyl 5- (4- pyrl dyl ) pyr azol B¢ BERRS$[081874 d

_ine;
1 ethyl 4, 6-di phenyl - 51€ﬁ pyri dyl ) pyrazol o[ 3, 4-b] pyri d

23~ - (ﬁrblpf.gﬁwcaQ-'IO(HZL)@W@meﬁ‘ﬂm%ﬂ]“}:ﬁgﬂ9{(4‘ﬂp9mph?mwb5'f(‘a'z o

Dyﬂdﬁé’%ﬁd% H‘F& ?iﬁﬁ 6- d| phenyl - 5- (4-pyri dyl ) pyrazol o[ 3,

4,6-bis(@iopropheny)-2-[3-(1-piperazin-1 -yi)propyl] 5- (4 -pyridyl J)yrazolo[.? 4=

b 23 aIIy) 4, 6- bi s(4-fl uorophenyl) - 4-pyridyl) pyrazol of
]py%d’ ’b] pyri di ne;

5 -ty Qo pacoabmaychndnfipnatyl i R
b]PY"ld'{'% [ 4, 6- bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol of 3,

- SABh P ik E o BRI peg ppezpots - -

~ blpyrddimsir azol o[ 3, 4- b] pyri di ne;

18}&-@3&@@@%&!{@—@-[%%@&*1 rﬁgzethygnﬁ )X] 1I§' pgfrazgl%fsl 2 %!l[?yndln—
5yf]@nhﬁath22§|}bgﬁnblzs(4 fl ;Jgr Iophenyl ) - 5-(4- pygdy: ) pyrazol of
ridin e ani no ari 0
1 [3‘H%Pﬁ%ﬁ‘[‘°2'9[’ﬁer6ﬂ)@\£@]('wf M)avr@m!@ﬁﬂ-pﬁmmzpyn dyi ) pyr az

4,6-b 4-f | h [)-5-(4- dyl I
2 [1-[3-[4,60l]:|p§4rﬁtmr®m|m?1§/ﬂ{5l (ﬂfq%%gslipeﬂz%lm{alj(e?]fa% -y;] ) py: :IZ: ?i

i's uor ophenyl ) - 5-
yl]prcjf%)}[s ﬁ%&%“@%&’[’% ]4 L] pE/rl di n- (2 yl] et hylo] amyne
4,6-bis(4-{l@etophenyl)-3- (4-plper|dyf)b5 (4-pyridyl)-1H-pyrazolo]3, 4—b]|:2ryr|dm(ed 5
i s( en

6-(4- W@%ﬁ%’[@%@ff@y) 14 Wra%o'g}li“irje?lwﬁ aﬁﬂ%?rb%f ie; P71
2- [z-[ﬁf-gaﬂibﬁt&qearﬁbﬂylfd.%ég*tﬂggﬁ?n%mwﬂmmﬂxlfmewpﬁéghpﬁfs

pi perid 1 ne-4-carboxam

(4'PYﬂd361PUF%?23llﬂ[$ndﬂP)ﬂ’Mﬁéhyl) 2-[2-(pyrrolidin-1-yl)ethyl]-5

0 OBl PR e B OB pyoyoragsioBytazo

b]pyrido{e:% 4-b] pyridin-2- 20 yl]ethyl]pyrrolidin-3-ol;
uor azol o

M- fitro R B, ?%rpnﬁ%vw S R R
2y|]eﬂ]yﬂabm‘$e(,4 fl uorophenyl) 5-(4-pyridyl)-2-[2-(1,2,3,4-te

ydr |squ|no :
- B o raphan vh-8-Gnycly IvEaZolols 4-blpyridin 2-
vilethyl]piperazin- -1-yllethanone; _
3-[4,6‘-diphenyl—5—(4—pyridyl)pyrazolo[S,4—b]pyridin-2-y|]propan~1 -ol;
3-{4,6-diphenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yiJpropan-1-ol;
2-ethyl-4,6-diphenyl-5-(4-pyridyl)pyrazolo[3,4-bpyridine;
1-gthyl-4,6-diphenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridine;
4,6—diphenyl—Z—(Z-phtaIimidoethyl)-S-(4—pyﬁdyl)pyrazol0[3,4wb]pyridine;

| yl]prcg:lypﬁiﬁ r’é}d;ﬁhpdl“ di n-2- yl]ethyl]am ne;

: 2-(2—aminoethyi)-4,B-diphenyl-5~(4-pyr-idyl)pyrazolo[3,4-b]pyridine;
| 2-aliyl-4,6-bis(4-fluoropheny!)-5-(4-pyridyl)pyrazoio[3,4-blpyridine:;

1-a!lyl-4,6-bis(4—ﬂuorophenyl)—5-(4,-pyridyl)pyrazolo[3,4-b]pyridine;
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4, 6- bi s(4-fl uorophenyl)-2-[ 2-(4-phenyl pi perazin-1-yl)e
thyl]-5-(4- pyridyl)pyrazol o] 3, 4-b] pyri di ne;
4, 6-bi s(4-fluorophenyl)-2-[2-[4-(1-piperidyl)piperidin
-1- et hyl]-5-(4- pyiidyt)pyrazolo[3,4-b ridine;

WO 1 ”ﬁ?‘%sﬁ [4, 6-bis(4-fl uorophenyl) 5- (4- pyr (g')ﬁ/'? PAH o
[ 3, 4-Db] pyridin-2-yl]et &Q] N-
met hyl am no] propi ononitril e;

20 B sy e iSRGt by Bl o
4_0n@CT/ EP2004/ 001974 149

él;f (tort-butox carbonylgpl perazi n-1- yI]ethyI] 4,6
-arrurmnge(t [y 54 qyridyl)-1H-pyrazolo[3,4-b]pyridine;

3 amﬁ‘?ﬁr gaLh%@XPﬁég)r opne nﬁijprgaﬁg? R EYEZPRI3 ARG | - 5-

- SINH{24A6¢bis (efigqrgpisenyl - @-pyridbl)my azoto[8 @ bpyridin-2-

4. 6-Dbi s(4-fl yorophenyl)-5-(4-pyridyl -2-vin | pyrazol o
V‘]eﬂ‘yﬂﬂ“ﬁ‘ﬁﬁé? wp yl)-5-(4-pyridyl) yl py [

- |
N- etr?t [2%4 @gléﬁ?ﬁg{zé}ypiaﬁmﬁhﬂ r&zo'ib[éﬁ lf]WﬁdihLb) pyrazol o

-Y']ethbfg@m@ﬁyet hyl ) am no] et hanol ;

2-IN-REDBPLARK o @;ﬂ&g&lfpyréjn R 2 <4 pyr i dy!

yl]eth&(ﬂarﬂmb]%ﬂﬁarhnlsm fl uorophenyl )-5- (4 pyr| dyI ) pyrazol o[ 3,

iy RaRmeRYE b RAm B i S rigyinvsol deBrs,

2-y|]eﬁ1ﬂ]bﬁiﬂ’fd din-2-yl]ethyl]-n"- isopropylurea;
| he | of 3,
N TS ﬁﬁby(“f@fq‘%wnw@ﬁgﬁmnvéw%o% P

| -Yllewé flgsor ophenyl) - 4- (4- pi peri dyl)-5- (4-pyridyl)-1

razolo 3, 4-b] pyri di ne;

~[2~[6f6(ln5(ﬁ+fu»@mnmem~5} 4pytidylipyrapololSGipysidin-Zy | } 1

e 0, (4T orophen) -4

4,6-bist4pfucrasharyd.242uppsrolidii-n18))ethyll-5-(4-pyridyl)pyrazolo[3,4-
é 85 br onot hi en- 2-yl ) -6-(4-fl uorophenyl)-5-(4-pyridyl)
blpyridifely pyrazol of 3, 4- b] pyri di ne 20

" (3R)- 1“=[26§4b6~§{s€4 ﬁbé’r@f)g?gﬁ)taé 4)-53 py” 261&! f3stbipgadihyr i m din-4

.ér‘yrazo
Vilethgllpyprobiginsrepyri di n- 4-y1 ) - 4, 6- b| s(4 f1 uor ophenyl ) -1

2 VAR ool i 2 ety

-methytarpipopetidno]l;3, 4- b] pyri di ne;

4 G'b'§()4(@°|?€%€ﬂr”é{§§r@| 'QY%]LZ%@%,gA?h%Iel{Or 9 %?sn u no?n &4' pyri dy

y!)eth\jl}p(y%z@ﬂdﬂ?: atﬂ]pylmnﬂgnyl )-1-ethyl -6-(4-fluorophenyl)-5-(4
46-bls(el-ﬂruorgp e%l)-z-[z (4£phenylplperazm- 1-yhethyl}-6-(4-
pyridyl)pyrazolof3,4-b]pyridine;

4,6-bis(4-fluorophenyl)-2-[2-[4-(1-piperidyl)piperidin-1-ylJethyl]-5-(4-

pyridyl)pyrazolo[3,4-blpyridine;
3-[N-[2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo]3, 4-b]pynd:n-Z—yI]ethyl]—N«

-methylamino]propiononitrile;
| N-methyl-[2-[4,8-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-
- yllethyllamine; '
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- 5-(2-Ohibicbhridie-a-2)-3j6}His(afiuoraphdngh- 1 b myrazslof3et-6dridine;
o B e P S e agy

-4-(6-chloropyridin-3-yl)-6-{4-flucrophenyl)-5-(4-pyridyl)-1 H-pyrazolo[3,4-b]pyridine;

di
I

b] pyri di ne;
6- (4-fluorophenyl }4-(1-net hyl pi peridi n-4-yl)-5-(4-pyri
dyl')-1 Hpyrazol o 3, 4- b] pyri di ne;
3- ami no- 6- (4-f 1l uorophenyl ) -5-(2-net hyl sul fanyl pyri m di
n-4-yl)-1 H pyrazol o[ 3, 4- 30 b] pyridi ne;

WO@ﬂ(/ﬂUﬁiﬂOuor ophenyl ) - 5- (2- et hyI sul f anyl pyr PRT/BPI040IATY -
1 Hpyrazol o[ 3, 4-b] pyri

. 4, 6-di phenyl - 5- (4- pyr| gb) 2. [ 2- (tetrahydropyran-2-ylo
hyl ] pyrazol of 3, 4- ridine;, WO 2004/076450
2 oo RS b oSS0,

y”@?@%‘ﬂ&l&'@’%’@ﬁmﬁ"%ﬂ 512 furyl)-2-nmethyl-5-(4-pyridyl)p

4,6-518(44ﬂLfdrm;ﬁmyl)-éa{ﬂ(mpﬁramt-iwl)etﬂaylij&-(mmyﬁﬂyrazolo[&ti-

b H-i m dazol -4-yi)-5-(4-

IF’VBQ‘PFUW ) pyrazol o[ 3, 4- b] pyri di ne;

46~ﬁsf44ﬂlfdr¢{:ﬁfe@i L;)ynayiﬁ zaﬁfga;iwém[ﬁammbwdmén di n-4-yi)-
(tet ydr opyr

2—-[%1%&?7@(@#!95@&2\6) 61(%pxu¢qu)pyrfazelqﬁ%4-blpyﬂd:n~2~yllethyl]~N (2-

hydrgxlfé*ﬁﬂaﬁﬁﬁtg@ﬁ‘%mﬂ ) -5-(2-net hyl sul fanyl pyri mi di n-4-yl) -

etr ropyran- 2-

'Nﬂvﬁlwkqwm?e[éﬁ-msﬂ Buasopijesyl)-Selipyridgipyrazolo[3 4-blpyridin-2-

1]etﬁf ]%j.,ﬁ,igtﬂ f1 uor ophenyl ) - 5- ( 2- net hyl sul f anyl pyri ni di n- 4
¥ 3§} ‘[ 3- (t et rahydr opyr an- 2-

N-[2:4 em:é(mmpwphawi;xsqwadmpw:mrdwkmf,- yribﬁ1—2
5- br gnot hi en- 2-yl ) fluorophenyl) 2-met hyl -5- (4
Yi]eﬂ‘\fﬂ%f;?fém'cje-ll—l- pyr azol o] 3 4 b] pyri di ne;

7N~[2—§4 W%;"?P%?ﬂ“ 4.5 ﬁgﬁw@g arif)fof Hﬁﬁfvﬂﬁf%-y fethyll-n-

|SOP'5’{JY!EFQﬂ‘1I oropyridin-4-yl)-4,6-bis(4-fluorophenyl)-2-net

N[zg%l'l(5 #(Igﬁlglr)g%ﬁ Wf’%b@’@% a)#) E)ﬁi typygtd 4 pyridyl)-2-]
n———

- JUgEERBDP A PR S pyad R bR Sla Asiuridinga pyr i o
6-(: 4-ﬁhdm§hér@l)(4—€2—f\.ﬁl§rﬂgg-gf-@ fi (%ﬂ)’-‘?H—pyrazolo[B 4-blpyridine;

6 UqTab Db i Aces Aot 560 Pyt b rrEeiaL3 st Tpieicings - 5
s Rt S0 RS Wty e,
4,6-higtd-Pugtopkeny)- Wn]et[@ditafanylpyﬂmldm-él-m 1H-pyrazolo[3 4-

b r&)dri él uor onet hyl phenyl ) pyrazol o[ 3, 4- b] pyri di ne;
Py '1(4 f1 uorophenyl)-2-net hyl -5- (4-pyridyl)-4-[5-(3-pyri

ridin-2-
dme

4-(3,4-dichlorophenyl)-1 «ethyl—ﬁ-(4—ﬂuorophenyl)—5 (4-pyndyl)pyrazolo[3 4-

_ b]pyndme
| 6- (4—ﬂuorophenyl)—4~(1-methylplpendm-4 yi)-5-{4- pyndy!) 1H-pyrazolof3,4-

blpyridine;

'3-amlno~6-(4-ﬂuorophenyl)—S-(2—methyIsu!fanyipynmldm—4—yl)—1 H-pyrazolo{3,4-

blpyridine;

B-(4-fluorophenyl)-5- (2-methylsuIfanylpynmndm—ti-yl)—'l H-pyrazolo[3,4-bjpyridine;

4,6-diphenyl-5-(4-pyridyi)-2-[2-(tetrahydropyran-2-yloxy)ethyllpyrazole{3,4-

blpyridine;
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2- thylsulfanylpyrinid

l) - (3 trifluoronethyl phenyl)pyrazol o[ 3, 4

i di n-2-yl]propan-1-01;

-(4-fluorophenyl)-5-(2-nethyl sul fanyl pyri m di n- 4 y
I) razol o[ 3, 4bj pyri di n-2- yl]ethabol; 30

WO 304/676439- f | uor ophenyl ) - 5- ( 2- net hyl sul f anyI PAFERPDGHOPLIZ v
I) pyrazol o[ 3, 4-b] pyridi n-2- yl]propan-1-ol;
3-[ 4, 6- bi s(4-fluorophehfl ) -5- (2-met hyl su
| fanyl pyrim di n-4-yl)pyrazol o[ 3, 4-b] pyri di n-

6-(4-Bugiop oty (2 funyl)-2 A BA B HBAgIpYREZDIEE 2By A 7 4

6-(4- ﬁu?gp'('%“yﬁ)r% Byt 2 AR {4 s- (4- py(dyl ) py

hed|S3M-blbptidiheti N- 2 yI ] propan 1-0i ;
pyndgﬁ%sﬂ [chlg]Pg Ir| di n fl uorophenyl)-5-(4-py

6-(41ﬂu@r9951@;b¢)a'%@ \) E?ermlwnz@yle[%ﬂ@ hydropyran-g-

- met hyl - 5- (2-met hyl sul fonyl pyrimd
yl°x‘ge$g”‘§}) é%(ﬁazgﬂg!f@- o] pyri i E]e; Y suTony TRy
6-(4-Bufro pliemyiei-{Brnstiyisalfghyipyrinidio-4-y1)-2-[3-(tetrahydropyran-2-

yloxyhﬁgéylypy%%gﬁiﬁtg %@E‘?Orlfeglhyl phenyl ) pyr azol o[ 3, 4-

4,6-Hs(iGubrbphk Ysulfa b |-45 D

x)%gg 6I4ng o%ml di nﬁgpy?%‘ gI l] se'“? h;{ﬁ%{ta@mﬁyﬂhﬁy&n% d
ylo 'PBV1 470 TERIAIME: 5 ( 2- et hyl sul f onyl pyri mi di n-4-vy
LAY S S s
blpyniging;yi ) pyrazol o[ 3, 4-b] pyri din- 2-yi]propan-| oI

o< e ABIPRALIR B

blpyridine;

5 (2-%'?%&9 A B Ry St Srny sl dtlobiding o

N-cycl opro orophe 2- et hyl - py

6-(4- ﬁibrépl%yi)—zl (2-pheni¥lethyl) -5- i -pyrldyf)—Z—[S (tetrahydro’pyran-z-
Y'OXVBHQEW%’@M% MWV@HWEE 20 yl]pyrimdin-2-yl]am ne;

(oS BplRI SN SRV SR a2

yloxyRrppyl[pgrdzolojdd-dipyddiylenet hyl ) am no] pyri mi di n-4-yl ] - 6- (4
*+ (G'ﬁ’wm'g‘? ¥ ggx’{ﬁf‘%ﬁ@ﬁhﬁ‘iﬁyﬁfﬁz -mithyl-5-(4-pyridyi)pyrazolo[3,4-

blpyrighried- [ 2- [ (cycl opr opyl net hyl ) am no] pyri m di n-4-yl ] -4, 6-
5-(2- met?igllsulfanylpynmldln—4~yl)~2 -[3-(tetrahydropyran-2-yloxy)propyll-6-(3-
trifluoromethyiphenyl)pyrazolo[3,4-b]pyridine;
8-(4-flucrophenyl)-2-methyl-5-(4-pyridyl)-4-[5-(3-pyridyl)thien-2-yljpyrazolo[3,4-
blpyridine;

'2-[4,6-diphenyl—5-(4~pyr§dyl)pyrazoIo[3,4-b]pyridin—2—y|]ethanol ;
- 3-[56-(2-methylsulfanylpyrimidin-4-yl)-6-(3-trifluoromethylphenyl)pyrazolof3,4-

blpyridin-2-yl]propan-1-of; .
2-[6-{4-fluoropheny!}-5-(2-methylsulfanylpyrimidin-4-yl)pyrazolo[3,4-blpyridin-2-
yljethanol;
3-[6-(4-fluorophenyl)-5-(2-methylsulfanylpyrimidin-4-yl)pyrazolo[3,4-blpyridin-2-
yilpropan-1-of;

3-[4,6—bis(4-ﬂuorophenyl)-s;(z-methylsuIfanyl pyrimidin-4-yl)pyrazolo[3,4-b]pyridin-
2-yljpropan-1-ol; |
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: yl]etlﬁ:\L grazol o[ 3, 4- b] pyri di ne;

ophe nyI)pyrazoIo[S 4-Db] pyridi n-2-yi] propan-1-o01,
-[ 4, 6-bi s(4-fl uorophenyl)-2- et hyl pyrazol o[ 3, 4-b] p
i n-5- y1l] pyri di n-2- yl am no] benzenesul f onam de;
bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3, 4- b] py

i d| n-3-ol; 30
woﬁ)o(lwtiislﬂuorophenyl) 4- (3H i m dazol - 4-yl ) - SRQERIN9)19Y4 |

H pyrazol of 3, 4- b]pyrldl ne; 6- (4f|uoropheny|) 4- (1

H pyr azol - 3-yl ) - 5- ( 4- p{li dyl ) - 1

H pyrazol of 3, 4-b] pyri di ne; -
3—[6-&»ﬂlﬁ3r()mel‘nwl[)g¥(g%?nyle)layﬁ-ﬂ—(f—mlyadyﬁwmlzdoﬁ,4-b]pyndm-2-

yr azol of 3, 4- b] pyri di n-4-yl ] phenol ;
yuprQP%‘y{:Pépropyl 6- (4-f | uor ophenyl ) - 5- (4-pyridyl)-1
3-[4- 61 Diflidrepineh 42808y Dadadlo]3,4-bjpyridin-2-
[ ECTIE %4/0 152p6 ZFﬁuoropﬁ@ﬁy [ ipy

yilpropen¢soket hy furan 2-yl)-5-(4-pyridyl)-1H pyrazol of 3, 4-

6-(+-uBbACH I meth 5 G methyisyfopyipyimidin  vioygzoola )

blpyridine;pyr azol o[ 3, 4- b] pyri di ne;

LSRRI B B Rsdtgh |

b]pyr%r( é-ﬁqpfbpﬁhquhenyl ) (4 f 1 uorophenyl ) - 5- ( 2- net hyI su
| 3 .d
o Ao SR SR

benzyl oxyphenyl ) - 6- (4-fl uor opheny I? (b yridyl) -
3-[6-@-fluarpyheaypbeR3nathplspiforiviiyrieidin-4- yl)pyrazo 0[3,4 ]pyndm-z-

| or opyri di n-4-yl)-6-(4-fluorophenyl) -1
y!]prq@aﬁ}ﬁ gfz]ol o[ 3, 4-b] pyri di ne; 10

3—[4 @bl 534 {idorbphenydhamelnyisulfénydyiityitin-4yhnyyaznkds 4f Fpyridii-p
|n 4-yl ] but an- 1-01;
Sﬂ’ 6- (4-fl uotophenyl)-5-(4-pyridyl)-1

N-cyblbﬂ% ﬁ@tiﬂll— - -[E]-(mfrubﬁhrﬂﬁhy! phenyll- 1H—pyrazoio[3 4-blpyridin-5-
enz yl 6xyphenyl ) - 6 (4 | uor ophenyl ) - (4 pyridyl)

yllpyﬂmldm—w}]wmeo[ 3, 4- b] pyri di ne;

-4-y1-1
(151 BBIPL Ehfa A aRREIN i dmRy 61! - 4-Y
trifludré@ iy iphiaylfpybizolof3 Ath]pyrisirsyllpippaa{i4elpyr i dyl ) pyr azol o
Nﬁy&}?ﬁ’@pﬂb’%y 4—&-@3‘}1{9@0@@@@@&3@ %yrazolo[S A-blpyridin-5-

y[]py,gm{daTM Smbhephenyl - 5- (4- pyri dyl) pyrazol of 3, 4- b] py(di n-
) et hyl am

2-[5- Ié’- wslppmwwgﬁianymglpmm -4 A0B3EsIHareRhenyBeYraZzQioisiday |

y4-b d
b]pyrwé%ﬁ?éhgr%phen] o mlstnﬁ (2- et hyl sul fanyl p gm
35 [ﬁ-[@}yszlopropylmepibylilamn@]psnmlc?/zbilwﬁ @rm@rommnyl)pyrazoio[ -

hyl sul f I di n-4-yl)-6-ph [ -1H
opRyE gl b il ery Pt m din4-y1) - sheny
3-[5- [3 [(C?/Clﬂiﬁfdwlrﬁ&thﬂwhohwﬂmﬂmh%ﬂﬂ% JisGt-phenyl - 1

Vﬂuorcg)h@éyl?q %ﬁﬁén@b #Jﬁ‘ﬁaﬂﬁiﬂpag'%%‘ met hyl sul f anyl pyri mid

A-[4-[aB-Hisi-fuotoePyl) 220 LBl ByfozolRI Db s ridei-5-ylpyridin-2-
H [lgﬁ) SM] hox r| m dlg{yg)y I@% (?fi][;ﬂ“ fl uglr]%sﬁret hyl phenyl

ylamipo enzwasabf@m[néw b] pyr i d| ne;

4,6- bi&&zﬁuc{)@gﬁ%@{ﬁ] slgﬁpg%d)y Jéy&%lepe(aiiﬁjp&%meﬁ o[ 3, 4-b] pyri di
6-(4-fluorophenyl)-4-(3H-imidazol- 4-yi)-5-(4—pyndyl) 1 H-pyrazolo[3,4-b]pyridine;
6-(4-fluorophenyl)-4-(1H-pyrazol-3-yl)-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine; -
3-[6-(4-flucrophenyl)-5-(4-pyridyl)-1H-pyrazolof3 A-blpyridin-4-yllphenal;

.4~cyclopropyl-6-(4—ﬂl_.xorophenyl)-5—(4—pyridyl').-1 H-pyrazolo[3,4-blpyridine; |



bi s(4-fl uorophenyl)-5-(4-pyridyl)pyrazol o[ 3,

N-[3-[4, 6-bis(
4-b] pyrid in-2- yl]propyljacetan de;
N-[ 2- (4, 6-di phenyl -5-(4-pyridyl)pyrazol o 3, 4-b] pyridin
-2-yl)ethyl]-N(2- hydroxyethyl)acetam de; 30
N-[2-[4, 6-bi s(4-fluorophenyl)-5-(4-pyridyl)pyrazol of 3,
wO 2048794801 di n- 2- yi ] et hyl j propi onam de; PCTEP2004/001974
N-[3-[4, 6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazol of 3,

4-b] pyridin-2- yl]propy¥di met hanesul f onani de” WO °
2004/ 076450 PCT/ EP2004/ 001974 153
6-(4-8ugrepbenyieb{b-mettuifurat-3y1)-5e 4 (3vidyl)-1 Hepyrarnbo[B - hyridine; -

4-(6-RpaB AR R B RA b T Ao pyeRzelol ARG Sive

4—(4-bBNiW3@PNér%yl)16 ~{A-yoragiedryf)B-gyrimidin-4-yl-1H-pyrazolo[3,4-
pyridin yl ] acet am de;
blpyi "&%ﬁm opr opyl net hyl - [ 4-[ 3- benzyl oxycar bonyl ani no- 6- (3

4-(4 %éh%)lﬁggwmﬁﬁﬁfﬁﬁ ﬂeawﬁ 5-(2- m]ethy!rslulfrﬁ%ylpynml lln-4ém 1H;- :

pyra2¢lp[3 4 dpwidines( 4- f | uor ophenyl ) - 5- (4- pyri dyl ) pyrazol o[ 3,

oA BN o e 2R BRS¢ a1 of 3, o

4-(3-boayioxyphanyd-6-{A-ledrbpthdrplrBed-phridgh-A +Lgyrazolaldi 4 blpyridife;

5 -(2- %M@ﬁﬁ%?é% f@i‘%@%ﬁ&ﬁ) ﬂmwﬁ@ﬁ%%@ azol o[ 3, 4
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| 4-[6-(3#-%%&&1&3;@1@@5@&#«1%!1 Ppﬁsﬁaydla[s& 6]65;@{.6%%&&%%@' o[ 3,

ridi éuh
4-bem&6dst;ﬁuomhamlhgj(é@w td-pyrazolo[3,4-blpyridine;

-e-Qoidofrib g (o BRI A R Rt 0B A lhe!
4,6- bib(‘@aﬂumphgﬂpg)z(%lpgﬁnidjlﬂg*(lH-[fﬁg??mhﬁlwf)di&:m?t hyl -5-(4
S RUSH RIS el BRSSP SPYRR n- a-y1) -2

yllet erl'HW@é%@{(é?miﬂe b] pyri di ne 20
4f|uoro heny!| 24d|rreth & ¥r i dyl) razolo[3
2-12- 4 g!pbwyl-@r Epyrldy pyrazolo[3,4- b]pyndm yl}ethylaminoje hanol

Y @g@;ﬁ@ﬁyjﬁw&g Rolrifnf 414 pyadARRRYILs 41iiaKe; > (2

al fan
6~ (4“W"WWB43ﬂmeth§d’51(MQtwiﬁdfan?'pylimbim%wl)pw-pyrazoio[&dp
blpyr di n-2-yl net hyl ) - 4, 6- bi s(4 fI uor ophenyl ) -5-(4-pyridy
Py iﬁjriﬁ/razol o[ 3, 4- b] pyri di ne;
S-ammoéﬁtzammmawﬁﬁmlﬁm&-@lﬁ)—ﬁ&bhmybtﬂi@@;dzblo@ Aepyridirte; py
5-(2- memy%uﬁanylgyripn}/ crilgzllqyls)% phenyl-1H-pyrazolo[3,4-blpyridine;
6—(4—ﬂuorophenyi)-4—methyl—5 -(2-methylsulfanylpyrimidin-4-yl)-1H-pyrazolo{3,4-

blpyridine;

. 5+(2-methoxypyrimidin-4-y!)-6-(3-trifluoromethylphenyt)}-1 H-pyrazolol3,4-bjpyridine;
- N-[2-[4,6-(diphenyl)-5- (4-pyridyl)pyrazolo[3 4-b]pyridin-2-yijethyllacetamide;

N-[3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-

~ yllpropyljacetamide;

N-f2-(4,6-diphenyl-5- (4-pyr‘idy|)pyrazolo[3,4-b]pyridin-z-yl)ethyl]-N—(Z-
hydroxyethyl)acetamide;

~ N-[2-[4,6-bis(4-fluoropheny!)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-

yilethyl]propionamide;
N-{3-]4,6-bis{4-fluorophenyl)-5- (4—pyndyl)pyrazoio[3 4-blpyridin-2-

_ yi]propyl]methanesuIfonamlde




b] pyri di ne;

6- (4-fl uorophenyl) - 2-net hyl - 4- (5- et hyl furan-2-yl)-5-(
4- pyridyl ) pyrazol o[ 3, 4- b] pyri di ne;

4- (5- bronof uran- 2-yi)-6-(4- fIuorophenyl)-z-nethyl-5-(4

-pyridyl ) pyrazol o[ 3, 4- 30 b]pyrlm
Wogﬁ%/"ﬁlﬁf%’uorophenyl) 2- et hyl - propyl 5. (4PSYERWAPING a

zol o[ 3, 4- b] pyri di ne;

4- ( 3- benzyl oxyphenyl ) - é (4-fluorophenyl)-2-nethyl-5-(4

5~(2—§%%g;§5%;ﬁ¥ 1)9117% Friilg'grobnle%;lphde'ngﬁ 11-}-/-%)yrazo o[/3 47 g]pyndme

N 2—614etlﬁjrl$lﬂfa@ﬂ gmgid)n-%;/ﬁ@%tgﬂwmﬁﬁeﬂﬁwhﬂm#ﬂy%aédo[extI

b]py@yllc%%%%ﬁgl ‘i di n-4-yl}6- (4-f1uorophenyl) - 2- met hyl pyr
N*Vﬁ*?ﬁt@‘x%“é*%?{lﬁﬁ-Pﬁ%%aﬁxg%@?';sc*%“mﬁnﬁ-f"éuwempeytw@ﬁ%-yr a
1H-pytazolof3 4-tigywidin: ﬁ-yl]wrlmldm-z-yl]amlne

N2 f@,&%\%ﬁ-ﬂ%ﬁoﬁhﬁ% %{T%agqgﬁﬁ Avbigr A Bk iRz oL 3

hydrdxy{aﬁeigﬂ-ndé uor ophenyl ) - 2- net hyl - 5- (4- pyri dyl ) pyrazol o[ 3
i di n-4-

| N24, ?% %rpp@@h@@?()e%%py@ybeyrﬁé@lﬁm%Q]waﬂyr%ayr. m di n-4-y
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b ridin- 3-yl]acetam de;
::]‘;;H{ﬁ?éeﬁhlﬁ %ﬁﬂf%%r%‘oéyl ]rrg%/hyl ) am no{pl/rl mdin-4-yl]-6-(4

-@dﬂ(ﬁaﬁhemphe)nm §44-pyridyl)pyrazolo[3,4-b]pyridin-2-yljethyl}-2-

di n- 3-yl t d 10
(met@%r@ﬁuﬁk#ﬁw Jpﬁgglyl I) n4 (g 13?; ?mS ((34 pyridyl) pyrazol
N~[2—£J{,3bib(b]flwrbphbrryl)25 - pmd?ppiratolo[Gl4—b]pyr|din~2- lethyl}-2-(2-

benz henyl ) - 6- (4-f 1 uorophenyl } 5- (4- py(dyl
hydrﬂ’ﬂ%é‘é(%@‘ﬁ? G ‘i%/)rl di n-2- yl]ethanol ;

N-[z-m6@@9&6@@»@@%@@% Jambwhﬁﬁéd )-5-(4-pyrid
) pyrazol o[ 3 ] pyridirn-2 yl |'pfopan- 1- ol

yl]efml]rpieoi(rwrmd@oropheny|) 4- (5-met hyl f uran- 2-yl ) - 5- (4- pyri

BB e el Y PR DA oy e

blpyridingf; 3, 4- b] pyrl di n-2-yl ] propan- 1-01; 20

A fﬁ{%@g}@y@{ h%%ﬁ@?wyﬁ"@f#ﬁ{-ﬁl)gfgﬁgﬂﬁ Prgtoisiaid PYr! ¢

blpyridine®- ¢ 4-f | uorophenyl) 4- propyl - 5- (4-pyridyl) pyrazol o[ 3
4-b d 2-
6 (oot RIS IRy IR B ARV oy  azol of 3,

~ 4-(A- lférx?%{l%&%dlﬁinﬁ yI %&%L@%Fyﬁzq‘% 1-5- 2—me|[]hgrl]stﬁlfangpy(rﬁntdm-ti-

W)Pyl’?mlpﬁr"ab]ﬂm@lseﬂf b] pyri di n-2- 25 yI ] propan- 1- ol ;

_2—(1 -benzyipyrrolidin-2-ylmethyl)-4,6- b19(4—ﬁuorophenyl)—5—(4—pyridyl)pyrazolo[3,4-

blpyridine;
4-(4-benzyloxyphenyl)—6-(4-ﬂuoi'ophenyl)—2-methyl-5-pyrimidin~4-y‘|pyrazolo[3,'4—
blpyridine;
6-(4-flucrophenyl)-2-methyl-4-(5-methylfuran-2-yt}-5-(4-pyridyl)pyrazolo[3,4-

- _blpyridine;

4-(5-bromofuran-2-yl)-6-(4-fluorophenyl}-2-methyl-5-(4-pyridyl)pyrazolo[3,4-

“blpyridine;

6-(4-fluorophenyl)-2-methyl-4-propyl-5-(4-pyridyl)pyrazolo[3,4-bjpyridine;
4-(3-benzyloxyphenyl)-6- (4-ﬂuorophenyl)—2—methyl-5 ~(4-pyridyl)pyrazolof3,4-
blpyridine; :
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3-[4-benzyl - 6- (4-fl uorophenyl) - 5- (4 pyri dyl) pyrazol o[ 3
, 4-b] pyridin-2-yl]propan-1-ol;
S) N- (1- phenyl ethyl )-[4-[ 6- (4 quorophenyI) 3- et hyl - |
H pyrazol o[ 3, 4-b] pyri di n-5- yl]pyrimdin-2-yl]am ne;
N-cycl opr opyl net hyl -[ 4-[ 6- (4-fl uorophenyl }3-net hyl -1
wo fdequeagol o[ 3, 4-b] pyridin-5 30 PCT/EP2004/001974
yl I-pyri m di n-2-yl ] am ne; ' ‘
1-[4-[6- (4-fl uor ophenyll§4 2- net hyl pyrazol of 3, 4- b] pyri di
n-5-yl ] pyrimdin-2- ylam no] propan-2-ol; WO

. 6-(4-ﬂOﬁmpﬂéﬁylﬁﬂn%fﬁmmwgﬁm%-(41[&t'vidyl)pyrazolo[3,4—b]pyridine;

s-(2-Fh GieBina i i loranie Ry SRy raralpi Hlny ddiene,
4—ber'-izg[l‘G‘([46ﬁlfof'oﬁHeH?ID-QQH&HYIL5~(¢2pWyDW@EéiéEﬁ’LBipgn&mB] pyrid

rimd

4-[5-@~FWFPBEIQYW1)1"3 u@ﬂwbﬁéﬁmdmmam;qﬁ pybipising-siautengyeli

16 oAU eGP YT AR RERfS b+ viphenos

N—[G%ﬂﬂyomphémﬂﬁ'é-@-hieﬂwlstﬂfanyiﬁwhﬂdwwmwf-wrﬁzolw?’lﬁhblwsdm-

3. l]N- rret hoxypropyl ) -[4[6-(3-trifluoromet hyl phenyl) -
olo[3 4-b] pyridin-5- 10

N"IS? {(@ymamgylt ; ?r?phﬂrﬂ@mmudan4-y|]~6-)(4-ﬂuorophenyl) -1H-

uor onet hyl phenyl

pyrawl@ﬁ’oﬁélz]@wﬂl@ SAABERRARYARn- 5- ygpyri mi di n- 2-

Y R O B S Py PR R sy
o; ,4-b]pyrid in-5-yl]pyrinmd in-2- ylam no]propan-I-ol;

2 14-4Phrglomeh e S RIS A Ro PP

yl]ethfh-rb]pyrldln 5-yl ] pyrimdin-2- yl]am ne;

- e A s ron s PRI a2

yl]prcfpa[nﬁ-h? [(cycl opropyl met hyl )am no] pyrimdin-4-yl]-6-(4
fl uorophenyl) - 2-

3.[6-HeTuryopharahdh memy@rgyfa-ﬂ) 6-(4-pyrigimyreapIol3,A-blpyridin-2-

yilprd 4161 ér} f1 uorophenyl ) -2- (3- hydroxypropyl) -5-(4- py(dyl)
yrazolo[ 3, 4- b] pyri di n-4- yl ] phenol;

3-[4- dyd!@réw-ﬂ(ﬁkfmwlﬂnwi)-ﬁi’erhﬂvﬂpyﬁeMB HAHpyridir-gHyiipropact
o[ 3, 4-b] pyri di n-4-yl ] phenol ;

- 1-ol; *3-[6-(4-fluorophenyl)-2-(3- hydroxypropyl) 5- (4-pyri dyl

4-@9% B-yh-RlLHtidEphdhy-5- 2blo[3,4-b]pyridin-2-
3 6%?4"%5 uoyr*);)p enyl )pZéhrryQt h)%pS ngsrl g[yI ) p]yprygzlgl o[ 3

YI]PfOD@ﬂb']‘Q&ddl n- 4-yl ] phenol ;
3-[6-(4-fluorophenyl}-4-propyl-5-(4-pyridylipyrazolo[3,4-blpyridin-2-yllpropan-1-ol;
3-[4,6-bis(4-fluorophenyl)-5-pyrimidin-4-ylpyrazolo{3,4-b]pyridin-2-yljpropan-1-ol;
3-[4-(3-benzyloxyphenyl)-6-(4-fluorophenyl)-5-(4-pyridyl)pyrazolof3,4-b]pyridin-2-
yilpropan-1-ol; ‘
3-[4~benzyl—6—(4‘-ﬂuorophenyl)-5~(4-pyrid yl)pyrazolo[3,4-b]pyridin-2-yl]propan-1-ol;
(1S8)-N-(1-phenylethyl)-[4-[6-(4-flucrophenyl)-3-methyl-1H-pyrazolo[3,4-blpyridin-5-
yilpyrimidin-2-yljamine;

N-cyclopropylmethyl-[4-[6-(4-fluorophenyl)-3-methyl-1H-pyrazoio[3,4-b]pyridin-5-

yl]pyrimidin-2-yllamine;
1-[4-[6-(4-fluorophenyl)-2-methylpyrazolo[3,4-bipyridin-5-yl]pyrimidin-2-
ylamino]propan-2-ol; -
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4, 6-bi s(4-fluorophenyl)5-(4-pyridyl)-2-(pyrrolidin-2-y
| met hyl ) pyrazol o[ 3, 4- Db] pyri di ne;
4 -[ 6-(4-fluorophenyl)-2-net hyl pyrazol o[ 3, 4-b] pyri di
n yl ] pyridin-2- 30 yl am no] benzenesul f onam de;
N- [2-[(cycl opropyl net hyl ) am noj pyrimdin-4-yl]-6-(4
WO 20p4/476458phenyl ) - 1 H- PCT/EP2004/001974
pyrazol o[ 3, 4- b] pyri di n; 3-yl ] acet anm de 7-oxi de; and
N- 16- (4-f | uor ophenyl ) - B 4-pyri dyl ) -1
H-pyrazol o[ 3, 4- b] pyndi n- 3-.yl j i soni coti nam de; WO
N-cyelobopyesiis F6rpiEmb bt/ Rycamiols 44eyridin-&ryBerimidisdd-y at e
yuanﬁﬁe;prodrug thereof. 28.- Protess for preparing a
conpound of forrmula | according to claim11, which
2-[4-[BolrhiosephenyixP-methyipymgole[3dbblmyediod5-fipyrimidn-Y RO Rz
wherein RL and R2 have the sanme neaning as in
ylam%loLqYﬂ?T”%\?ﬁth an am nopyrazole of fornula V and an
4-[4-[@L(eteﬂmr@ﬁynﬁ9rnﬁ@thﬁ- zokA3, 4Dy riNin-blyfisyraiéin-# V VI
wherein R3, R4 and have the sanme neaning as in
ylamwpﬁmtﬁ'&?-osr 10 (b) when in a conpound of formula 1, R5

R A e e e L

vilami;nula VII RO RLO\ 1 R R2ZR 2~ 1V VIl wherein R

S e LAl R
yilpyrimidin-2-yiJamine;
3-{4-[6-(3-trifluoromethylphenyl)-1H-pyrazolo[3,4-blpyridin-6-y{]pyrimidin-2-
ylaminojpropan-1-ol;
3-[4-{6-(4-fluorophenyl)-2-(3-hydroxypropyl)pyrazolo[3,4-b]pyridin-5-ylJpyrimidin-2-
ylamino]propan-1-ol;

N-ethyl-[4-[6-(3-trifluoromethylphenyl)-1 H-pyrazolo[3,4-blpyridin-5-yljpyrimidin-2-
ylJamine; '
N-benzyl-[4-[6-(3-trifluoromethylpheny!)-1H-pyrazolo[3,4-b]pyridin-5-yl]pyrimidin-2-

[4
5-
[5

yllamine;

4-[5-[2-[(cyclopropylmethyl)amino]pyrimidin-4-yl}-6-(4-fluorophenyl)-2-
methylpyrazolo[3,4-blpyridin-4-yijphenol;
4-{6-(4-fluorophenyl)-2-(3-hydroxypropyl)-5-(4-pyridyl)pyrazolo[3,4-blpyridin-4-
yllphenot; '
4-[6-(4-luorophenyl}-2-methyi-5-pyrimidin-4-ylpyrazolo[3,4-bpyridin-4-yljphenol;

| 3-[6-(4-fluoropheny!)-2-(3-hydroxypropyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-4-

yllphenol;
3-[6-(4-fluorophenyl}-2-methyl-5-(4-pyridyl )pyrazolof3,4-b]pyridin-4-yiphenol;
4,6-bis(4-fluorophenyl}-5-(4-pyridyl)-2-(pyrrolidin-2-yimethylpyrazolof3,4-

- b]pyridine;

4-[4-{6-(4-fluorophenyl)-2-methylpyrazolo[3,4-blpyridin-5-yfpyridin-2-

‘ylaminojbenzenesulfonamide;

N-[5-[2-[(cyclopropylmet_hyl)amino]pyﬁmidinA—yI]—B-.(4~ﬂuorophenyl}-1 H-
pyrazolo[3,4-blpyridin-3-ylJacetamide 7-oxide; and
N-{6-(4-fluorophenyl)-5-{4-pyridyl)-1 H-pyrazolo[3 A-blpyridin-3-yllisonicotinamide;
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Va wherein R4 has the same nmeaning as in claim1; or
(c) when in a conpound of forrmula | R4 represents
Nl -12, treating a conpound of 20 fornulaXl X WO
2004/ 076450 PCT/ EP20041001974 157 RL NO R2 CN 3 3
XIX wherein Rl, R2 and R3 have the sane neaning as in
woekahTedsh, Wi th a hydrazine of fornula Vill 2CKNER20MARTI74
Villa 5 wherein R5 has _the sanme neaning as in -claim
1; or (d) converting, iA%one or a plurality of steps,
a conpound of forrmula | into another conmpound of
or asgi,Aglivate or pradrugdhencof. desi red, after the previous

20685 P 5y 3. SO SEmh Tl LB 755

compfisgsoaceut i cal conposi tion whi ch conprises an
effectiv nt of a conpound of formula I accordl ng
(a) regetinga ]Eﬁ?o ifggylaf\y 27 or a pharnaceutically
accept abl e salt sol vat§1 or gprodrug thereof and one or
nore phar maceutl cally pt abl e excipients. 30.- Use
of a conpound of fornul a | according to any of clains
1to 27 or a 15 phar utically acceptable salt,
solvate or prodrug thereof for the manufacture of - a
nedi canent. for the treat¥nt or prevention of diseases

whembér&m%ua\zﬁﬁe séﬂqe-méé?rﬁngJés i PP LWiEh &M affiopytadole of
P a‘;f |to any of clains to 27 or
ormyg gldehygg offewfia ¥l e salt, sol vate or pr odr ug

t her eof for the manuf geture of a nedi canent for the
treat nent or pggyentipn of di seases nedi ated by

cyt oki nes. of a corrpound of formula |
accordi ng to any o Ri s | 27
pharmaceutically a tabl e sal vate or prodrug

“ thereof for the manufwcture of a medi canent for the
treatment or preventi di of di seases nmedi ated by TNF-a,
IL- 1, IL-6 and/or ¥YL-8. vi

wherein R®, R* and R’ have the same meaning as in claim 1; or
(b) when in a compound of formula I, R® represents H and R® has the same
meaning as R, reacting a ketone of formula IV or an enolate of formuta VI

R! X

R? R2
v

‘wherein R'and R? have the same meaning as in claim 1, with an aminopyrazole of

formula Va.

wherein R* has the same meaning as in claim 1; or

(c) when in a compound of formula | R* represents NH,, treating a compound of
formula XIX | '
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33.- Use of a conpound-of fornmula | according to any
of claims 1 to 27 or a 25 pharnmaceutically acceptable
salt, solvate or prodrug thereof for the manufacture
of a nedicanent for the treatnent or prevention of a
di sease sel ected frominmune, autoinrnune and

WO peohdat ory di seases, cardi ovascul ar di sBEHEB2004/001974.
i nfectious WD 2004/076ﬁg%'PCT/EP2004/001974 158
di seases, bone resorpti di seases, neurodegenerative
di seases, proliferatiye diseases and processes
associated with the Rdu ‘;o Cbf cycl eoxygenase- 2.

R? I 7 CN

R3

XiX
wherein RY, R? and R have the same meaning as in claim 1, with a hydrazine of
formula Vllla

NH,—NHRS

Viila
wherein R has the same meaning as in claim 1; or
(d) converting, in one or a plurality of steps, a compound of formuia I into another
compound of formula §; and
{e) if desired, after the previous steps, reacting a compound of formula | with a
base or an acid to give the corresponding salt.
29.- A pharmaceutical composition which comprises an effective amount of a
compound of formula ! according to any of claims 1 to 27 or a pharmaceutically
acceptable salt, solvate or prodrug thereof and ohe or more pharmaceutically
acceptable excipients.
30.- Use of a compound of formula | according to any of claims 1 to 27 or a
pharmaceutically accepiable salt, solvate or prodrug thereof for the manufacture of
a medicament for the treatment or prevention of diseases mediated by p38.
31.- Use of a compound of formula 1 according to any of claims 1 to 27 or a
pharmaceutically acceptable salt, solvate or prodrug thereof for the manufacture of
a medicament for the treatment or prevention of diseases mediated by cytokines.
32.- Use of a compound 6f formula 1 according to any of claims 1 to 27 or a
pharmaceutically acceptable salt, solvate or prodrug thereof for the manufacture of
a medicament for the treatment or prevention of diseases mediated by TNF-a, IL-
1, IL-6 and/or I1L-8.
33.- Use of a compound of formula 1 according o any of claims 1 to 27 or a
pharmaceutically acceptable salt, solvate or prodrug thereof for the manufacture of

a medicament for the treatment or prevention of a disease selected from immune,

autoimmune and inflammatory diseases, cardiovascular diseases, infectious




WO 2004/076450 PCT/EP2004/001974
158

- diseases, bone resorption diseases, neurodegenerative diseases, proliferative

diseases and processes associated with the induction of cyclooxygenase-2.




