5- MEMBERED HETEROCYCLE- BASED P38 KI NASE | NHI Bl TORS
FI ELD Provi ded herein are 5-nenbered heterocycle-,

w0 pbekiony pyrazol e- and i m dazol e-, based conpOUOsE04/020384
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whi ch have cytokine inhibitory activity. Al so provided
are uses of the conpounds for treating conditions
associ ated with p38a and b kiflases and for treating

p38 ki nase-associ ated condition rge
number o EEBEER] ﬁ%?%%%%%%tgeg?sn e1n am@glt{%ry
rO?ZE ?)se, including IL-1, L6, IL-8 and TNF-a.

B‘ oduction of cytokines such as IL-1 and TNF-aare
I npl i c@t@idddmereinare 6-rivébibepddyhetrocdtie ashaling prehzott- med

i nfl amrat ory bowel disease, rheumataqid arthritis, )
péBidpeal-sbashd parppomadshieh tiiesytobiae UNIRY SR, Also provided are
0 ! I+ . | M1

o SEOE Boufl to ShRS i A0 FPPSEEL Pl and o
2 4re it 38X rtbs€-288G)ted Sadditionso a/ ., Curr. Med. Chem,

6: 807-823 &1999)). Evi dence in human patients

i BACKGROVRNR protein antagonists of cytokines are

ef fectiyvg,d i Lo Lk ; 6% inciudi
o1 oot A Rl A ARG BIKEPLIE) ASTRN A0 SE4RER, ncluding
( Re+ti, tla@l d).-§ RerKNF-oe Ovatproddictiod of ®ftekines vich as IL-1 and TNF-a are

34: 334- 342 (1995). d | ubl e .TNF- tor-F
¢ dopisne oidr vkt efes ReligrEriafim B SR B ke,
| Rh&ShihoilVRethsitis, POordab; ARGipId Q9D dis, ehBStoRInehYEK, REBoFOreHs,

TNF-aoccurs in many cell types in response to an

exilhrermagr'ssliscarg) angl congrstivedeart faihure auapg ethers (Henmyges/. ddrugs
REECAH DR IS Sl @IS CURR B 1550

( ¥aRenkd mAsmsan pafients dardsithatlpasteinpitighhisBE sytokines are
ki nases are activated_ in respgnse to various stress ~
s teffeivie in fraRing ghing oo flaBatory ¢Hsasss. tUsh gt (P PRRIFat Bopoclonal

c i , I j: i 9l gt pli i

AR RE mERdRNaH oM 0121 OBy oo
by(19453), aendasdidPleKiNtag aedepvadieSugidkKpidtem (E thiaceyptoiMoreland et

t hreqni ne and tyrosine wthi Thr-dy-Tyr notif

_ci?alrr ggt@@ﬁ@;ﬁ%égsﬁ%fgﬂg@%here are four known

i sof or nie BfdRPBhesis G TNIRSBccrs iR ARANY celPBestin rédPéhsp &Pantbxternal
The a and b isoforns are expressed in Inf|]lammtory

c stimgluarsyclase [t eyamplel A raiteges, agfinfectious organism, or trauma. Important

mediators of TNF-a production are the mitogen-activated protein (MAP) kinases, and in

particular, p38 kinases. These kinases are activated in response to various stress
stimuli, including but not limited to proinflammatory cytokines, endotoxin, ultraviolet
light, and osmotic shock. Activation of p38 requires dual phosphorylation by
upstream MAP kinase kinases (MKK3 and MKK6) on threonine and tyrosine within a
Thr-Gly-Tyr motif characteristic of p38 isozymes.

There are four known isoforms of p38, i.e., p38a, p38B, p38y, and p383.
The o and B isoforms are expressed in inflammatory cells and are key modulators of
TNF-o production. Inhibiting the p38a and B enzymes in cells results in reduced
levels of TNF-a expression. Also, administering inhibitors of p38a and B in animal

models of inflammatory disease has proven that such inhibitors are effective in treating
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TNF-a production. Inhibiting the p38a and b enzynes in
cells results in reduced | evel s of TNF-a expression.

wa@b@s/o0®@dsti ni stering inhibitors of p38 a and brPE¢TUS2004/020384

ani mal nodels of inflamuatory di sease has proven that
such inhibitors are effective in treatingthose
di seases. Accordingly, the p38 enzynes serve an
important role in inflammtoryY processes nedi ated by

I L-1 and TNE-a. .Se U.S. Patent.Nos 77, 989,

o ik, 55hs0 WeBoraiiily, e Sy rttyios S@YERA irfitanbeci i 03
Sirhéin?4Sry ]ﬁo&g&sﬁ&hataﬂﬁy 6L 03AdANE-0A8ee, Jeg., US Patent Nos.

I nt ernati onal Patent ”%)I cation Publication

0028639858 6, 1992851 LA A3 OvpP 7 d B4 6851 9‘1/®5€5’6/7 119%9?765&%3 5,932,576,

T T

| R@ODATISINWMO PH/Be6aS, W)(DIODd&ﬂQhﬁNBlﬂﬂH&YéBJ WO 00/$249M@nd WO

0334557 Bereso ) SI5mENID 0T 03 entlc DS ATH6RT 0
Ot 033G PLR3A S dioh mml&ﬁﬁé)@&%@wﬁh% W@@Z/@Ms% WO

a need for inhibitors of p38 kinases, incl | udi ng 2p
af3fopZEn, Withaxe3 348 rWOr(34133e i, W@@é&@ém%owo 03/032980, WO

AP BT LR AT A0 RS RO Raeb 177 U

Provi dedud) giefd ifa aéc foPMRBUOE DS pIOKIALSS, incditBngiB3a and p38b
net hods of treating, preventing, or aneliorating one

okingsss ©or FpapreahBrenintion i iapelorationefaur af waragymRtqset diseases
k%ﬁ@&lgor ghs\éb&%(ted !N?hg§]§klﬁg%%g{l rlﬁﬂ the conpounds for
use in n t Hods

e conposi ns a are pyrazol e- or
i SUNMMIARY based conpounds. In anot her enbodi nent, the

razol e i m.dazol e- bas CO ounds re | as
Ely nasel F%’I"F%Gl hersin are; comPQHR ?5@% t}lﬂ%ﬁ Qg geating,
: gffev@ﬁfﬁ%d bfrﬁﬁéhorﬁti%% S %Ul‘g g)ﬁﬁﬁt@iﬂs de gorﬁﬁt’i&is@s&&‘i’a@ed \bﬁh p38

rmul a: R5 or a maceut i cal A accept abl
d &iniaseeectivity. tlh enee@ﬁbodvmw,éhe ®mriosndsfor usg émthe garyposgions and

< st b ezt ey or iy st CpRpp@El b ARpintr embodiment, the

pyrazole- or imidazole-based compounds are useful as kmase inhibitors, including p38a

and p38p kinases.

In one embodiment, the compounds provided herein have the formula:
0
L
R'NH

R6 RS

R2

D

or a pharmaceutically acceptable derivative thereof, where:

R' is hydrogen, acyl or -P(O)(OH),;

R? is hydrogen, halo, optioally substituted alkyl, alkylthio, alkylsulfinyl,
alkylsulfonyl, optionally substituted alkoxy, optionally substituted heterocyclyloxy or

alkylamino;
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al kyl sul fonyl, optionally substituted al koxy,
optional ly substituted heterocyclyl oxy or al kyl am no; G

wo 00an0@ryl , aral kyl, cycl oal kyl, heteroaryl, PCT/US2004/020384

het er oaral kyl or a heterocyclyl ring optionally fused
to a phenyl ring, and is substituted with R3 and R4,
provided that the heterocyclyh ring is attached to the
carbonyl group via a carbon ring atom or Gis OR83

O NR80 @ vl
2 homedh iy o Sy oSO Mkl G 3oyl

hengommﬂs fusad the phenrygnng) and ihwibetitutedyyith Bplmddh aproylded that

S t tute heter Q) NR8OR81; e R80
P58 el R B B ARy s afPork] RprD LA FRBAE 2B or G i
abR&y NR¥dPloxy, heteroaryl or optionally substituted
het er oaryl ; R83 is hydr ogen, al kyl, cycl oal kyl,

het er oBri§/an @yl ephdtesaaayl yngubst i t ut ed het er oar yI R3is

sel ect 8qs £ %%rél?egfcgﬁ‘?%aﬁr? Hﬁ% E§ﬁtglg1 %fone(o?}w{? H‘Satgl%’atoms in the

al kyl am no~or /Bam no;
ofagonal | y substitut ed heterocyclyl; (d) optionally
substituted aryl or

h &f
het er oR lﬁe?ryxoaryégqptlﬁeel %lgﬁtktymhet%m.‘m[ ﬁbﬁﬁ'&é’&y :
(i) hetgpgab Eﬁ’d ﬁmlﬂ'ﬁdeﬂdn}lerﬁglH)@P@éehYalﬁ%ﬁb%dlédﬁEﬁ lkoxy,

het erocycl yl al opt 1 onal substi t'ut
hhychroxmyxcteydaayuoe nptwna(lljz)subqasltmtothhétbgoa&lh,bst i tuted

et or oy aF JraPRdR Yl RupBRUL FRRpRIAS SRigrell s,
sgagltohlt}m’t ed het erocycl yl al kyl am no;

R® is selected from the group consisting of:

(a) amino, alkylamino or dialkylamino;

(b) acylamino;

(c) optionally substituted heterocyclyl,

(d) optionally substituted aryl or heteroaryl,

(e) heteroalkyl;

63) heteroalkenyl;

(8) heteroalkynyl,

(h) heteroalkoxy;

(1) heteroalkylamino;

) optionally substituted heterocyclylalkyl;

k) optionally substituted heterocyclylalkenyl;

(1) optionally substituted heterocyclylalkynyl;

(m)  optionally substituted heterocyclylalkoxy or heterocyclyloxy;

(n) optionally substituted heterocyclylalkylamino;

(o) optionally substituted heterocyclylalkylcarbonyl;

(p) heteroalkylcarbonyl;

)] -NHSO,R® where R® is alkyl, heteroalkyl or optionally substituted

heterocyclylalkyl;
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(o) optionally substituted heterocyclyl al kyl car bonyl ;
(p) heteroal kyl carbonyl; (qgq) -NHSO2R6 where R6 is

wa@bkdéoglopoohet er oal kyl or optionally substituted PCT/US2004/020384

het erocycl yl al kyl ; (r) - NHSO2NR7R8 where R7 and R8 are,
i ndependently of each other, hydrogen, alkyl or

het eroal kyl ; (s) -Y-(alkyl ene) R 9 where: Yis a
single bond, -O, -NH or - é) (where n is an

i nt ege f r OIISONRIRS vHlle Bgaﬁ(thgtle nd e%ﬁ%'ltly of each other,

option su stltuted aryl, optlona tituted
hbeydrogan, ylkyl aptetaoakyly substituted heter ocycl yl,

- COH, | - v a7 - R12R13,, =S 4,
- SOONHEBRIG, YN T S pNPEIg RO P QL6
Pk]ﬂ(ére fAlis Qﬂhte%@ﬁfrbﬁﬁ (ﬁt@@?t dn"dlligqgi hﬁl@t @faﬁ&%ﬁﬂu@nal?&:bkt&uted aryl,
kyl, and nd R19

appilonaliy syhstitient lneyer@aryb @@homﬁllbrénbstﬁw¢ beferecydyk yCOH,
nSiBfoaLbe (L ORRIEIFGHRIAERR, et gSanFajand

[ ndepen y représent hydrégen,
hmHmyNRt?R‘m Rl Rk @ebbt&rnaﬂy eubs(tlﬁl-tEd heteoeyate, R'f & alkyl,

2 d . | k
N?qr@ ﬁﬁ 8%3 SVR‘I]g rl%qggq ?gn agep 1I¥dSPend§H@y pbeach gthepdydrogen,

a51§ ntly of each other, hydrogen aI kyl or
het H}%%Qﬁﬂ%?v) CC]\IR25R26 V\,here R25 and

i ndepeftbalent +®(=m§ YNRHR zr)ymerrglézr? RéhmyR” 1hé¢wndmltllyybpresent

TSRt R N W S R o S AR A CORIE

agﬁ(ﬁgﬁ@gh%y@ﬁi@ﬁ am_?ql onal 'y substituted heterocycl yI

ring 8“ re nis an integer f{om%
and R2@)i s [X)Nﬁe * oeiekg K is dptarofalang RSUansk RY ateed

h?ntd%pr)e%%gntll}y ota eac other, hy&lr%zggrli_\:za%(y\i\%F ﬁ&eﬁ%ﬁcyﬁnd R29

v) -CONR®R?® where R* and R independently represent hydrogen,
alkyl, heteroalkyl or optionally substituted heterocyclylalkyl, or R” and R*®
together with the nitrogen to which they are attached form an optionally
substituted heterocyclyl ring;

(w)  -S(0O).R” where n is an integer from 0 to 2, and R¥ is alkyl,
heteroalkyl, optionally substituted heterocyclylalkyl or -NR*R? where R*® and R
are, independently of each other, hydrogen, alkyl or heteroalkyl;

(x) cycloalkylalkyl, cycloalkylalkynyl and cycloalkylalkynyl, all
optionally substituted with alkyl, halo, hydroxy or amino;

6%) arylaminoalkylene or heteroarylaminoalkylene;

(2) Z-alkylene-NRwR3 Yor Z-alkylf:ne-OR32 where Z is-NH-, -N(lower
alkyl)- or -O-, and R*, R*'and R*? are independently of each other, hydrogen, alkyl
or heteroalkyl,

(aa) -OC(0O)-alkylene-CO,H or -OC(O)-NR'R" (where R' and R" are

independently hydrogen or alkyl);

(bb)  heteroarylalkenylene or heteroarylalkynylene;

(cc) hydrogen;

(dd) halo;
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are, independently of each other, hydrogen, alkyl or
het eroal kyl ; (x) cycl oal kyl al kyl, cycl oal kyl al kynyl

wanasoyordal kyl al kynyl, all optionally substitRCEUS204/620384

al kyl, halo, hydroxy or ami no; (y) arylam noal kyl ene
or heteroaryl am noal kyl ene; (z) Z-al kyl ene-NR 30R31 or
Z-al kyl ene-OR 32 where Z is-Ng., -N(lower alkyl)- or
-0-, and R30, RB and R32 are independently of each

other (&?' P Kyl or heteroal kyl; (aa)
OC(O) ene '2H or -OC(O)-NRIR' (where R and R’
are |nd§penhﬁhbky hydr ogen or al kyl); (bb)

het | k het | al kyny!
yarogli®) ( BRoMLY SovsCBr RERRELY) O: Vi) “hvar ovy.
( 99) OEHH) On@kIL)R‘“S mw IL ibt@OB 8t KR¥YR*(ib h}dr@ééx) Bpfonally

wher e IS i s hydrogen, ptlonally
s mvmm akyy! a¢n&5pmallﬁo§nhsméﬁdl ajkenyh mwwwubstk@tﬁ@ plkynyl,
| I pt
a8 c?nQﬂ tsé{%sﬁlgf??& ér& bgﬁl r?a&l@égyirtl%t%? %%trgxl&?ll)h Yo %15951 %u%t?tqted
S u&ﬁtdat}tllﬁlﬁﬁ obﬁdsmllg:amydnituxad cyuMdllqnpdﬁtmnslubamBﬁmtedd

| oal ky] '
c?%y%?sc@h O Bafrivhaiornon . SRR EE HERRIR R, where
%% Bﬁﬁ“ m‘é’%@fe@teﬁ@gm (IF‘%B& Fgﬁggs Bﬁéwé‘hg I@@h@ﬁ@g&ﬂRasdré Bach

(i as fol R54 are each
i nnﬂepe‘raldamy h)}drhgﬂliu; aﬂ@gh alkahjdyalkylwlk&mly h¢temam,riye|tqroayyum,

cedo S ssoreiyIoBR an ¥ Corl iy i SHES 122G
t Qﬁg@iﬂ%ﬁforﬁloilmlé{ek sikemAene? hik§AYIER) ﬁeteﬁial‘l&&ﬂ’éﬂeeﬂﬁl’ the oth_er is

het er oal kyl ene;. and the other is selected as in (i);

Rsgeqted #pia(DgRM is bydrygen alkyk alkenylaalkynyH arylg heteroaryl,
RE%t%ro%%ﬁ%a}, § celz)glf(g]ac{()ﬁle{e%%y&@%cl*w ?sl lﬁél’o&%fl zﬁlg}?le{llﬁgr}s}f Ia\ﬁLynyl

h@i}@ T}Iwefr(ydryl hetbﬁfaf}aiuyﬂ Icylﬂbalkyl(,‘hétaﬂokydlyl W%@I(NR@RV t where
Sp or NR64R65; where g ﬁ
i Bde‘ﬁ’éﬂ%leﬁ’tel eyclhywémf’gﬂéﬁntbahW@genaﬁl ¥ en)éh @é&?wwl argy y| |

&%t%fo%%lﬂk%a‘@ﬁﬁﬁ%&%@l er\/&bé}@l}ﬁ yd)R“fb?ﬁ\ﬁi@l@W Ir¥* and R®
together form alkylene, alkenylene, alkynylene, heteroalkylene, where R% is
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl or
heterocyclyl; R> and R are selected as in (i) or (ii) as follows (i) R* and R*® are
each independently hydrogen, optionally substituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, ORSS, NRYR® or C(L)R69,
where R® and R® are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl or heterocyclyl, or together form alkylene,
alkenylene, alkynylene, heteroalkylene; and R® is hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR™ or NR¥R®,
where R”’ is alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocyclyl; or (i) R and R* to gether form alkylene, alkenylene, alkynylene,
heteroalkylenem or alkylenoxyalkylene; R® and R® are each independently
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocyclyl, or R®? and R® together form alkylene, alkenylene, alkynylene,

heteroalkylene; and
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toget her form al kyl ene, al kenyl ene, al kynyl ene,
het er oal kyl ene, where R66 is hydrogen, alkyl, alkenyl,

wa@bdogigdeys aryl , heteroaryl, heteroarylium cycPOBRUK3004/020384

or heterocyclyl; R57 and R58 are selected as in (i) or
(ii) as follows (i) R57 and R58 are each independently
hydr ogen, optionally substituafd al kyl, al kenyl,
al kynyl, aryl, heteroaryl, het€roarylium cycloal kyl,
het er ocycl yl , .. 5, R6 r.. (L) R69, where R67 and
R68 ar@ﬁeacﬂp?éﬁﬁﬁgﬁggﬁﬁ? alEv‘drogen, al kyl, al kenyl,
al kynyR; iadeVdcted TRIn€ BRI lp cdmelsgh@af:y! i um cycl oal kyl
or heterocycgyl, or together form al kyl ene,

R

al kenyl@ne, hydrrgeny| ene, het eroal kyl ene; and R69 is
hydroggﬁ, ahhx], al kenyl , al kynyl, aryl, heteroaryl,
het eroaryl i um™ cycl oal kyl, heterocyclyl, OR70 or
NR62R6&) whelkel;R70 is al kyl, al kenyl, al kynyl, aryl,
heteroaryl, heteroarylium cycloal kyl, heterocyclyl;

or (iijDR572%AW:RBE t oget her form al kyl ene,

al kenyhc%ne, r@@;\yl ene, heteroal kyl enem or

al kyl enoxyal kyl ene; R62 and R63 are each independently
hydr og& js seldctad, fromh Kergroyp edniigting of aryl , het eroaryl ,
hetero ryIiHn% c%floalkyl, het erocyclyl, or R62 and
R63 toga@t hefY{"88%r al kyl ene, al kenyl ene, al kynyl ene,

het er ogd)kyl gmg; and() optionally substituted alkyl; R4
Is selected fromthe group consisting of: (a)

hydr ogén; (BYyhal o; (C) alkyl; (d) al koxy; and (e)
hydr oxy;, R5.] .ected fromthe group consisting of
() hygdr)ogerl}lfllg?%§f’hal 0. (O alkyl: (d) haloalkyl: (e)

t hi oal k&)l ; (Hipalkyldr oxy; '

(f)  hydroxy;

(8 amino;

(h) alkylamino;

(1) dialkylamino;

()] heteroalkyl,

(k) optionally substituted heterocycle;

(1) optionally substituted heterocyclylalkyl;

(m)  optionally substituted heterocyclylalkoxy;

(n) alkylsulfonyl;

(0) aminosulfonyl, mono-alkylaminosulfonyl or di-
alkylaminosulfonyl;

(p) heteroalkoxy; and

(q)  carboxy;

R® is selected from the group consisting of:

(a) hydrogen;

(b) halo;

(c) alkyl; and

(d) alkoxy.
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(g) amno; (h) alkylam no; (i) dialkylamno; (D
het eroal kyl ; 00 optionally substituted heterocycle; O

wopiosoomid y substituted heterocyclylal kyl; (mPCT/US2004/020384

optionally substituted heterocyclyl al koxy; (n)

al kyl sul fonyl; (o) am nosul fonyl,

nmono- al kyl am nosul f onyl or di7alkylan1nosulfonyl; (P

het er oal koxy; and (q) carboxy;  R6 is selected fromthe
group nsi st i f: h n. . h o

3 kvt - ATy R SO o il e a compound
PPk ites Bettind@toralsingion viithehatrtwichil ngceptasuditivid

provi ded herein in conbinpation with a pharnaceutically .
accept Msthods ak trqaipg, PIVENBEST BCHGrEHIE ORE OF B S¥MPIoRYs offytokine
a .0g [ - [
PR LR L el SRR, £nalmfloih PRCHE A REF such
patatesiit, a compoaad obbrsule hart pexvidednDiseases amjabsondbrotreated,

formula | are provided. D seases an i sorder.s. .
t PTG OF BeAE RIS A AL it s DUEE S i ghfonie
| Hflalfeator) Wisee€ iMmrhdtly 1B F el AscaSd) rRStntatbi aHBANR HSGYasis,
di seases, “inflamat ory bowel di sease, rheunatoid

antulttinile sdgropis,canidatoxia shach, ostpdporess, lasiner's diserse.omil gongestive
sEock .osteoporosis, Alzheiner's disease, and

C ﬁﬁ%%??@e heart failure. Methods of preventing or

i nhi bi Meted Bf prevertih@ byinhibRidg AFRerh@bryFedpbises asip®HB ddmpounds
and conpositions provided herein are al so provided.

Fand spsppositigns Rrevided kereia axecéss peRvidedhi bi ti ng p38

ki nase IS*U.rtl&err] %lo%eﬁ grque%‘?od@ IE;i‘;linhibiting p38 kinases, including p38c and

p38p kinases, using the compounds and compositions provided herein.

Articles of manufacture are provided containing packaging material, a compound
or composition provided herein which is useful for treating, preventing, or ameliorating
one or more symptoms of p38 kinase-mediated diseases or disorders, and a label that
indicates that the compound or composition is useful for treating, preventing, or
ameliorating one or more symptoms of p38 kinase-mediated diseases or disorders.
DETAILED DESCRIPTION
A. Definitions

Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as is commonly understood by one of skill in the art to which the
invention(s) belong. All patents, patent applications, published applications and
publications, Genbank sequences, databases, websites and other published materials
referred to throughout the entire disclosure herein, unless noted otherwise, are
incorporated by reference in their entirety. In the event that there are a plurality of
definitions for terms herein, those in this section prevail. Where reference is made to
a URL or other such identifier or address, it understood that such identifiers can
change and particular information on the internet can come and go, but equivalent
information can be found by searching the internet. Reference thereto evidences the
availability and public dissemination of such information.

As used herein, p38a. refers to the enzyme disclosed in Han et al. (1995) Biochim.
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p38b ki nases, using the conmpounds and conpositions
provi ded herein. Articles of manufacture are provided

W@ ovsalaTng packagi ng material, a compound or PCT/US2004/020384

conposition provided herein which is useful for
treating, preventing, or aneliorating one or nore
synptons of p38 ki nase-nedi atgd di seases or disorders,
and a |l abel that indicates that the conpound or
d U f ' Iy :
[ylwor gltc%]g 262 e§§%ﬁrr’t7) r gg lésteﬁ ﬁ@péfn gPQ%ig%%‘{h% {zynf disclosed in
k liaAg erdredbos)ex Bwlse@@;esm(j’o;&u smod@ r As udoEhékeinfEp3 8y refers to the
DESCRI PTI ON A. Definitions Unl ess defined otherw se
aFmzymedisalosssin kier @ci18R0) Bipehetre Pirphus dies Hermanin. 2§ e334-340.
t
Eg e%%re?ﬁgﬁﬁfe?sﬁo ﬁiecﬁ%}%%&éc?’orﬁzg@e%sﬁg gés}?zlgé?%ﬂg 8 &l.lChem.

parmBsL23Ge8t7nt applications, published applications
and publications, Genbank sequences, databases,
vvebS| t 85 ussbheseinephasmpreutisally deaenishle derivasyes ofarompound

cﬂ}ﬂglgglltg egtgﬁ &l bfhErsdimt gﬁg@ra%e o ﬁétQ}s &m&ﬁéﬁrs?ﬂérﬁﬂcemls,

erw se, are’incorporate efence’in
ehtmﬂqetaj/s adids, tblagessodvetest h)ﬁdratbhelr Erodrugs thepdadir 8hicht dervitives may
|ons f r terns

defin th t hi
B vy Pismared by efesran 6T Hin e Spbe khawe miogs fssuch
SY&HY e, rhe E:orﬁ{)~I oBRd bRISced thay BESIRIAR ed AdNiHHS Br humans

identifiers can change and particular information on
t hethpwitsubstentiad tnxiceffestsand egfber aye phasmacemicaky active or are

IRE{E gir ! E %?Wgai%g‘tlt%%g};ou dgag staﬁalrn%{]udggo ttIaTe r.%ot tllml%lgttd amine

availa

Pudltsi SucHias SeMMdIdiniied toN N'Lkﬁberiz@feﬂfymaiedﬂﬁnne%‘zh]d)&qﬂocame
her el n, p38a refers to the enzyne disclosed in Han et

aFholmeggmopiapdithanapsiieyaad ofer hydrosyibylamings, sthylengdiamine,

o RER S [ ifle Bl Aok bR e 4 SRS el 2-
Apymsladnhey%a;%ylpig?gﬁgdzeh% fi'tgmyldma'ne azd/otherdilkylhmges, piperazine
oot %&ydww IR e s AR st A, T80 S8Ry Timited to

Sﬁcq dshinY@PsoRturd alka@e%%ﬂ)melal s@lt@ lsucHARM not limited to
272(35 23668- 74. As used herein, p arnaceutlcally

ab@@lpnataﬂcaurd@nd mnmnmamltmmmursdlts, wethuasebus adtlgnited to
esters tals

iRl IS mA R sp e oof B el So P Ry Gudposphate and

S @lsaiufsphddyiehteltafs aRb iflQHhE Bat AdteInEiedd. to M rhites, borates,
derivatives may be readily prepared b those of skill

i methangsudfopatgs ibgpzapaslienaes, foluencsifongigspsalts of mineral acids, such
as but not limited to hydrochlorides, hydrobromides, hydroiodides and sulfates; and

salts of organic acids, such as but not limited to acetates, trifluoroacetates, oxalates,
benzoates, salicylates, maleates, lactates, malates, tartrates, citrates, ascorbates,
succinates, butyrates, valerates and fumarates. In addition, zwitterions ("inner salts")
may be formed. In certain embodiments, salt forms of the compounds improve the
compounds' dissolution rate and oral bioavailability. Pharmaceutically acceptable
esters include, but are not limited to, alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl and heterocyclyl esters of acidic groups, including, but not
limited to, carboxylic acids, phosphoric acids, phosphinic acids, sulfonic acids,

sulfinic acids and boronic acids. Pharmaceutically acceptable enol ethers include, but



derivati zati on. The conmpounds produced may be
adnm ni stered to animal s or humans w t hout substanti al

wa eos00w73 ect s and either are pharnaceuti cal | yPEDUB2004/020384
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or are prodrugs. Pharmaceutically acceptable salts
include, but are not Iimted to, amne salts, such as
but not limted to N, N -di bengyl et hyl enedi am ne,

chl oroprocaine, choline, amonia, diethanolan ne and

0 .
N B R B B O R TRt sy

| aljzenyd; akyroa, dnyalnhgthroﬁryl aralkyl, heteroaralkyl cycloalkyl or heterocyclyl.

g?h%%aégd{{;fi% gta |g bgfeé%%%@c@ﬂé%lu? ’aredrlo? ilt}ly tleg rtrg %%ﬁ\gaqg'es of
t fdrﬁﬁ@’@@{@%{?)h? kv)hemmrmwg@ﬂ Silk 7l MRédyl NBlkyyl, ght Boteroaryl,

such as bu imted to thi um  potassi im an
s@z@lhymhemrmalkyleayctlwlkcétoahetgmcvglyl sithammagguicallyraseeptable

?mg?te %I]dtc}gr%rate BI%%(é' ofa g %In{r%grg(gaf'%tg'ggle %’%; ﬁx%gén%)l\%'ﬂt or water
Ofdddculelaill tﬁabbﬁi 109}1@4'11 Rabbuit 10)06f ohd 161 abeak 2,23 ot ddsalvent or

hydrogen phosphate and di sodi um phosphat e; and al so
i Hatenamagsulesut not linmited to, nitrates, borates,

met haneg H%y;"qﬂézfngsa IIHQ%ERQ?&JMOHQ@EB agdré)carbon raﬁhcal 0 one to six

t ol uenesuffonates, salts of m nera suc

nodrbon atiotedr hd»rdmﬂedmdtﬂraﬂed d&mpvddymtrhykiraambda gadical of three to six

h oi odi des and s n s of ., organi.c acids,
g%rho%étoﬁlﬁt c. %of“efl}y 61‘129‘/3 ch P‘éﬂpé( pentyl, an e like.

trifl ughoRGRY&fcRalkyPefeAlt8S. satﬁﬁfbﬁ%?%all}ﬁﬁ{shﬁﬁt@t&‘ﬁammatw
nal eates, | actates, malates, tartra citrates

asynbic budreearbanuengi swa@@sprefbwbgyrcan@gung/hmérrmgé gnciht 7 carbons per

ARl AR R WA S QAR R e ety
t @ﬁu@@fﬁ@ﬁi@@@&jclbp%pgweydlmtgpammdq/l @bﬁ)ﬁ@iy]tdyerbhép’tyﬁ

and oral bioavall i1t Phar maceuti cal | y. accepta

egr@wéyli Acalerseyl, Bmlo%démo%ndlq AmeRiyl- tf’o"suhftléyqed cycloalky "is

e iRt HHRHB S mof¥f of Ve S RRA ik S B heseribed aboy, or one o
agiotk grogsalemsibed at[dvuds alkyyl sthstituants. Thewxpexdsiom’lower cycloalkyl”
car boxyl i C I.ds,, phosphoric ac hi ni ci .
S o a0 ettt sPRRRRLY bseal e pBRBRE s fydSedSon ring
P géﬁg&gﬁmﬂgg ko5 aabslRiighd € enol ethers include,
butare not Iimted to, derivatives of fornula C=C(OR)

_ where RAII@ldmyUmgm 11@ak§qtura@mde\m}¢n,t hzdregarhon radiopl of one to six

het er oar aral k het cvel oal.k

neugpS ks T obhra el e Ral FutroGaPor BalH! olbuse o six
| BgrbbsletonfRUE. g Qhrfet | éthiTegs] pk 1eﬁher2 yith 12 tyl
formul a C—C( O)HFiex)Pén\:helrné R |ps®l¥ydr ogen, }3@1‘35? e PEIYIERG
akréyllikeg| kynyl | aryl, heteroaryl, aralkyl,

het er oap eﬁ% oGS ﬂﬂé%%qng(f%lgﬁ?tf/ %Xﬁ)lo lr%duaal of two to six carbon

Phar maceu y accepta es an rates are
c @mn{se)re,sbrmfched moapalerd hyidtobarboe radicahof tthre}:ctb $Bdarbmn atoms,
V\%gnetglnlng at least one double bond, e.g., ethenyl, propenyl, and the like.
"Alkenylene" means a linear divalent hydrocarbon radical of two to six carbon
atoms or a branched divalent hydrocarbon radical of three to six carbon atoms,

containing at least one double bond, e.g., ethenylene, propenylene, and the like.



nol ecules, or 1 to about 100, or 1 to about 10, or one
to about 2, 3 or 4, solvent or water nvol ecul es.
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hydr ocar bon radi cal of one to six carbon atons or a
branched saturat ed nonoval ent hydrocarbon radi cal of
three to six carbon atons, €. Oy nmet hyl , et hyl,
propyl, 2-propyl, pentyl, and ?'he like. The term

"cycl OaAtf(&h;l" 'h?efaﬁg §1ibl ar?ncﬁl%%i&?t}qh ro%ﬁrb%gglr\]cii?'%llr?gtwo to six carbon

unsat ur'a nonaromati c cyclic rocar

SyhBr apraichcdbivyleaninidaddarbon radical df thrag® sitdarBoi atoihs,
carbaons per ring which pay be further fused wth an
uRYHInInga aeaésm’einelais%ﬁ-s-cethmgpr | %WW@,LE% ps

i ncl UdeAgﬁXrﬁileHé"lqﬁiins a%ﬁ%ﬁﬁ%]é’ﬂt ’hylﬁ%"élcn%elﬁ ?%&Iéaal of two to six carbon

cycl ohex cycl oheptyl, cycloctyl, cycl odecyl,
c yohsdo ddrarichehmdnaddend hyygrocarPort sdiret of thtesdo six carbon atoms,

| oal kyl " i bstituted with | k
SR Pinglas ratori ot i S by on e’ i e e
nor e gr QiRsy'Ugeais Hadical Orewhere® K \lkys uD8éfied aBbwo, e.blje

expression "l ower cycloalkyl" refers to an
umsthexyi etheret PEROKY. 2 B@PO¥Y, theddieur at ed nonaronati c

Ol S RO RN AL el 3y

car bon a ans a |1 ne sat ur
diaseaylenifluoyshiceghahdtherladi cal of one to six carbon

atoms or a branched saturat ival ent hydrocar bon

r adi cal Apylampoegneags & radi rlﬁlgﬁ%&ﬁiﬂgl?reeg  hydrogeR or alkyl,
e Y f o1 2 I .o and
£ PR SRR or EpfiE MR PR RIS @15,
hychtyleminao A-ansod-Cahetbflptopioramidd, end thedike. at ons or a

branch npnoval ent _hydrocar bon r.adical o hree to
si x caﬁlg?)lﬂ R8s 8 ?rﬁicl?famgt of 18g%tg68?1rgﬁﬂglﬁgﬁ°ean80nd,
ecHBloro. €t henyl , propenyl, and the |ike. "Al kenyl ene"

means a |inear divalent hydrocarbon radical of two to
si x cafHBelealkybmeeans abkybsubsdtvted with/enesaitmerg e aF didfgrent

radi cal of th 0~SI X 0 t , \,pi ng at

| Bl ebbTEChos “CREC R B P ME T, S

and t heatylkmeiandy Liyioybvaldieanaoeyclic bebicyctiiznavambenhydrocarbon

hydr ocarbon_ radical of two to six rbon atonms or

brashieah 8EO & LANBs Ao Sy 1 gt gwpmﬁvle and e Jiks. The

c ; | g ts_| @agty. fd

AR R ioRER I AeRiod sy Re T eatelogiohisy otk seturaed

meiag ®pAonallyeantadiivgl en? hbtgoatnzy independetitiyaseleofed tivom oxygen,
.a_branched .nonoval.ent hydr.ocat bon

flg)é{ocbgg{l gg{s]ulﬁ%,?tgg rq(:)ngalglinﬁ g rabo(%s bc.&l ,where oney or two C atoms are

optionally replaced by a carbonyl group. Representative aryl radicals with fused
rings include, but are not limited to, 2,3-dihydrobenzo[1,4]dioxan, chroman,
isochroman, 2,3-dihydrobenzofuran, 1,3-dihydroisobenzofuran, benzo[1,3]dioxole,
1,2,3,4-tetrahydroisoquinoline, 1,2,3,4tetrahydroquinoline, 2,3-dihydro-1H-indole,
2,3-dihydro-1H-isoindole, benzimidazol-2-one, 3H-benzoxazol-2-one, and the like.
"Heteroaryl" means a monovalent monocyclic or bicyclic aromatic radical
of 5 to 10 ring atoms containing one, two, or three ring heteroatoms selected from
N, 0, or S, the remaining ring atoms being C. The term also includes those radicals
where a heteroatom within the ring has been oxidized or quaternized, such as, for

example, to form an N-oxide or a quaternary salt. Representative examples include,



containing at | east one triple bond, e.g., ethynylene,
propynyl ene, and the |ike. "Al koxy" neans a radica

wo tiesobere R is al kyl as defined above, e.g., PEL/82094/020384
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et hoxy, propoxy, 2-propoxy, the like. "Acyl" nmeans a
radical -C(OR where Ris alkyl or haloal kyl e.g.,
acetyl, trifluoroacetyl, and tihe |like. "Acyl am no"
neans a radical -NRC(O R where R is hydrogen or

altay bre nanimiRed tcs tlail?tk)}ll benhah&hplabyﬁydlylmyrmhjflppnaimlydmyl

St Sl AR sl e TR R o
mm@&pgé&ls&&&p e&hﬁfaiazolﬁr triaQQl?fl pg?ﬁ@fy@lﬂy)‘roi)}l Ui%@lyl

and chloro neans” al tituted
orfepwidonyl, 4-pyaidenyly Nehlltsﬂé’r pmdohal pymmnsyl pyrgiazmonyl

AR IR bR E e R B Py RE NP fes, (e -

hysi ¢ ghiaolnyl adbgiak), Seirquamy EdRGmatimkes. . ,
phenyl 1-napht hyl , ~2-naphthyl, and the |ike. The ary]

ring mayictsseqysieaior y %@omtéséiameén%a gyclic gonggpmatic radical of 3 to 8

TR PR 00 kot IR BRIbARRULL fomy .or
f rS{M)HxyEan inad rrm@enfrom Ostol X) uhe rénining mimigrakangs baimgC where
at ons being C\/\,heeon or two C atons are op,gllPonaII}go

r SJ9F Q& BP wt%n%arﬁwaﬂwa 'grrsmﬁcedpbé@r CERHYLBIOVR: dheferm a
r qﬂaﬁ@és%hetye LRaEHS Glefel m§g AiR6LetdRom has b@e&leoxﬁmtzed devi ted

3-di hydrobenzo[ |, 4]di oxan, chroman, i sochroman,
2 cﬁlad:rmg/@i“ olndaras ofon mm;lpli, t8 fmm§oxUNmmm@Ia&my salt.

di | 1,.2.3,4: ' i nol |
sl Ararttoae nat AShPHRE flos Otk b ey
tgrrﬂiyﬁbtﬂ“ﬁﬁn%'ﬁdtﬁﬁj/d}%ﬁ elbﬁ rl;ipéﬁcﬁﬁki Qhorghsli, Flperazino

3H benzoxazol - 2- one |1 ke. "Heteroary nmeans

a mBRsdEoeotiranshdixens.d, %dloawl@wh 7.8-dimetit 1 .8-digwerl el
iAo hre? S AOBL T R A Bh0Rs g on gl nd e

rdikei ning ring atons being C. The term al so incl udes
those radi cal s where a heteroato W|th|nth ring

been ox.%t%@wc&ana%t@?aﬂszléawr% moggvalqny £y %a%%‘i‘%"fa Tip 8 ring
f %5&]@%{&9&5 af? &m@nﬁg ol Ry xn@@atknalﬁewrﬁﬁﬁ@w dd¥iRional ring

exanpl’es i nclu e not limted to, thieny
beatao tstlieetnd frprqoly o @y khe rplylammgnylig atplyls bmng |(h yThe term includes
ui nox

P &é%fSh%Mﬁ%Jﬂﬁo' I n}f)e{lﬂllgg,zrgp oim piperazmo P2 L tike.

“Optionally substituted alkyl, alkenyl, alkynyl, alkoxy or cycloalkyl" means
an alkyl, alkenyl, alkynyl, alkoxy or cycloalkyl group, as defined herein, which is
optionally substituted independently with one or two substituents selected from alkyl,
phenyl, benzyl, haloalkyl, heteroalkyl, halo, cyano, heterocyclyl, acyl, -OR (where R
is hydrogen or alkyl), -NRR’ (where R and R’ are independently selected from
hydrogen, acyl, or alkyl which is optionally substituted with hydroxy, alkoxy, cyano,
halo or heterocyclyl), -NHCOR (where R is alkyl which is optionally substituted with
hydroxy, alkoxy, cyano, halo or heterocyclyl), -NRS(O),R* (where R is hydrogen or
alkyl, n is an integer from O to 2; and R' is hydrogen, alkyl or heteroalkyl, and is
optionally substituted with hydroxy, alkoxy, cyano, halo or heterocyclyl),
-NRS(O),NR'R" (where R is hydrogen or alkyl, n is an integer from O to 2; and R' and
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I soxazol yl , benzi soxazol yl, benzi m dazolyl, triazolyl,
pyrazolyl, pyrrolyl, indolyl, 2-pyridonyl,

wd2@gnogonyl , N-al kyl - 2- pyri donyl, pyrazi nonyl PCT/US2004/020384

pyri dazi nonyl, pyrimdinonyl, oxazolonyl, and their
correspondi ng N-oxides, (e.g. pyridyl Noxide,

gui nol i nyl N oxi de), thei r qug%ernary salts and the
i ke. "Heterocycle" or "heter 'ycl yl" neans a cycl iC

nﬁn mﬂ?%peﬁder?&ﬁ&%roigen,h zlf}g PLhe E eroaﬂ( e%lgcg%'gi ona'l Iﬁug%‘?uted

Oﬁvltﬁ(h%ﬂ)xy,( MRS cYanosh#18 of Hétex@eyclfflb OM@)nRQWBér,e niB an mteger
remal ni n r|n at ons belniCV\,here one or two C a

afremdhtoi % e Wshéﬁqoa%al opheterpplbnlAndgs epfipnatiy éultsgmwd with
RSO R IR R NRRG Bl PG e

efranyl) ®, 2 tand melﬁrare\fmdxpemlemty lay dyegenealiglror hewirdalkyl and are

SR el i oo
ﬂ(@fl%@@@RQﬂH@t@ﬂ is HYURZEN BF ARY]) TOIONRRY BP-(alkylene) CONR'R"

1
plpera2|no py yrrolidino, OX|ranyY) di oxane,
1(»shan¢ Bx endRY kre ladweddemélwﬂwndge@ otialisylapriegether form a

l ];rg)cgélﬁl r{lr}ﬁ \g}mﬂ}z) ni rgéerrllyaltdm P Wﬁ‘{cglét‘ﬁ% art%i M é’clhed)

Het er e(oy@cbrﬁamsmlﬁshtm&aml heRBtabiylak ehdtefmyaya’l 1B¢dns @y @hylC
group of 4 to 8 ring atons, wherein at |east one.r

ab@ﬁsoagfl R bﬁarosmlyldma asyleéa?ﬂ ahoys, whish mtnon@wubﬁﬂlﬁg d
p LD Gitn ohOBE Bl Pl il PRl ReRflilbhh P Henzy
phﬂealkylli heteroatkyphalo nya,nopaqyd: r-QRi (Mdlex-:m]ﬁ it }lmeird>gdne)r alkyl) NRR’

- (R Ropnalk e mokpAhdesticeted (g Bpdrogerafif o deyD, -NHCOR
UﬂYJH Ris ﬁik@f)xm(@}ﬁ‘ | (%H@/R 1sg{y@%gen %? aﬂt?f inNegh 1nte%er from 0

her ei n, is optionally substituted i hdepend dent
wtct h amh&‘ ie hydmgels @bad bt eteroelkghy é&iSi@)rbeRi' avkgre R is hydrogen

b | ky. h I
PHEF Yy R H ke AR S o ARG,

abKiétdroatkl ?BRS(OY}{RE‘(WeR 1893Chn Mhte @dr @ran d @@E afé Rtlls hydro gen, alkyl or
sel ect ed m hydr ogen, acyl, or alkyl which
opeteratkyly-S{HNRR (waerew lﬁﬁnw%g%iry)m %F‘k%ﬂ%d R@yéﬁo are

| ldipiacih®) FAGKR Mo prl T SRS - Gl COOR finere =

had hydmgeh et alkgl)y@(ylﬂ]x 'R"- dileﬁ(llE})lmEé)CQMléRé (Whére Rhyod BYjere
or alkyl, n is an |n er fromO to 2; and R is
hVH@B@Eﬁ“ﬂ%P%§Pg?ﬁ°r oal kyl, and is

"Heteroalkyl" means an alkyl radical as defined above, carrying one, two or
three substituents selected from -NR°R®, -OR® wherein R?, R® and R° are
independently of each other hydrogen, alkyl or acyl, or R* and R® together form
heterocycloamino group. Representative examples include, but are not limited to,
hydroxymethyl, acetoxymethyl, 3-hydroxypropyl, 1,2-dihydroxyethyl, 2-
methoxyethyl, 2-aminoethyl, 2-dimethylaminoethyl, 2-acetylaminoethyl, 3-
[pyrrolidin-1-yl]ethyl and the like.

"Heteroalkenyl" means an alkenyl radical as defined above, carrying one or
two substituents selected from -NR’R®, -OR° or -S(O),R® wherein R?, R and R® are

independently of each other hydrogen or alkyl, and R%is alkyl or -NRR’ (where R



optional Iy substituted with hydroxy, alkoxy, cyano,
hal o or heterocyclyl), -NRS(O nNRLR' (where Ris

whyasogem or al kyl, nis an integer fromO to BCT/asmbod20384
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andR' are mdependently hydr ogen, al kyl or heteroal kyl
and are optionally substituted wth hydroxy, alkoxy,
cyano, halo or heterocyclyl),.13S(OnR (where n is an
integer fromO to 2; and R is hydrogen, alkyl or
hehe RO ateckindepandkntly of pidhasibdrlhydsiges b alkyle Repdietséhtatlve examples
hydroxy al koxy, cyano, halo or heteracyc|yl),

ekt arp Rpflimited tos 3Bxdioxy JgEPPEb - emingpIsD-Lgn. &-

arb%ﬁ%wﬁB@lle@ﬁ%Wﬁﬂ&ﬂ IsYif J}Wt%gp and@ NikeOT

het er oa are o dubstituted with
hydr oxy' Hewrmmyl'cxymam anhﬂiynyknadhelt asrdstiyed shove, caBPIRRR, one or

R R RRER S P RAS R e Tlevngpek and R

i raé@mae;%atexhtyy SBAERERBr BYdrédeh)dr alkgl) Wingsth kel RY SidR@are
het er oc frlng wth the nitrogen atomto which they
éﬂﬂ&@

each@sher duygdroggn gmﬂgylb ang @%13@#15511 and n is an integer

arléd@@t?li
cﬁﬁ ?er gl(): t\,g{ l{k%‘e%%rgg%&é %Jaglp o\r)lét?tr év% noﬂﬁ{n‘?&ﬂ%r ¥ lhydroxy-

optpr@maﬂyl )Bdﬁnlélsylamuto@ﬁbp ngiﬁjalemde}mml;e with one or two
substituients selected from aI kyl , benzyl

hal oal kyietereakyo é‘]‘er?‘w a radigab-OR yises Réﬁ;%qteroal@;l FQpRpedefined
T B Py o e SR 3

- MaQ@Rtiforyeael Reilikeal kyl ), - NRS(O) nR (vvhere Ris
ng{@g?%g&goﬁfg‘ﬁg@ no, ,nlleﬁgia gfa@gﬁaﬁ%ﬁ;“w’r\ﬁg 0 Ioméi%%en or alkyl,

(g Re ifa haemmprg@up Q§ détidedlabovt, 3. @Dh}Pd%)@&GH 151151931 1
to 2 and are |nd$£endently hydrogen, al k

ordimethglaganapyppylampecyriRhe lilkere n is an i nteger fr om
Go 2 h | a
) S? On % ?nv\%gl J%Qt{tggﬁ rﬂlete%c§glglaﬂ£yfl &%&r&oaqjag%al) é{ }& whedre Ris

R an&ﬂl@ldzd&%@@ﬁﬂ dﬁdDRP ¥s dny@tlogﬁm sudbtityied bietchatyelyd gloky lay defined
n or

al ky Ris dro
ambm e. ga é@n °1‘8r4 Yl)f(ﬂaﬂk%péwéji@dwgy ek ang)fhe like.
R' are "oy oak a
means a0 A g i Al HeERATOYR ﬁ%@%ﬁ%ﬁm 2EHEl DR here R
t \As)amalkeriylem: solysand Riistag optidredlysubstituted hetRariclyl group as

ot PO e -G ol FaDpiop- GRs ARt lydemar-envt 3
{ QUIABJIBIeRYEL RINbRA- DEMIPndTRPRRS Nt al [ Ve exampl es

i ncl ud e, but are ' not |limted to, hydroxynet

acet oxy'Rptingally Sbsftied byﬁgmpfylb'lallqynzl"dnm ﬂ@%i,;éftl hIR® vhere R®
is an alkynyl group and R” is an optionally substituted heterocyclyl group as defined
above e.g., 3-(morpholin-4-yl)prop-1-ynyl, 3-(piperidin-1-yl)prop-1-ynyl, and the
like.

4 "Optionally substituted heterocyclylalkoxy" means a radical -OR where R is
an optionally substituted heterocyclylalkyl group as defined above, e.g., 2-
(morpholin-4-yl)-ethoxy, 3-(piperazin-1-yl)propoxy, 2-[2-oxopyrrolidin-1-yl]ethoxy,
and the like.

"Optionally substituted heterocyclylalkylamino" means a radical —-NR°R®
where R” is hydrogen or alkyl and R’is an optionally substituted heterocyclylalkyl
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nmet hoxyet hyl , 2-am noet hyl, 2-di net hyl am noet hyl ,
2-acetyl am noethyl, 3- [pyrrolidin-1-yl]ethyl and the

wo 2d0s/0099Fet er oal kenyl " neans an al kenyl radi caPCEHES2004/020384

defi ned above, carrying one or two substituents
selected from-NRaRb, -ORCor -S(O nRd wherein Ra, Rb
and Rc are independently of eagch other hydrogen or
al kyl, and Rd is al kyI or - N (where Rand Rlare

SAPRSOAF L S36r R RSP e

tg)L)per?Iyiﬁhﬁm(undtmnmaenyl 3-ami noprop-1-enyl, 2-
am nosul f onyl| et henyl , 2mret hyl sul fonyl et henyl , and t

he..
[ ke, "QBHQSHAFRIH tod berharalign XY RGPS a radical 4P- Kigvher R* is a

M eREBIT Rl S LR RAY R8> PO R bRy letpory and

atig liRe. ar e |ndependently of each ot her hydrogen or
aIkyI) ere,, and Rc are independently .of eac

ot hor FRBLrProppusRYT grits (et e R Eh esbriPes RRor

I Bf‘rﬁﬁh@d“tarfcé ABYZRE Beddhdt Weour,RRIARA 8RN ddstiyRtioAsME&Snstances
include, but are not limted to, 3- hydr oxy-

1whersghmevent MImnﬁgﬂnammrﬂr ang-instyneps inawich Hedoes ret, For
haamplgﬁlﬁ;(ﬁ)éyougngﬁ ﬁal@gb g@ dbsu(g:\)tlwtje%rvslt}ﬁaﬁ glkyl group" means

er'o
2 tHay the QX hlag byt nekdhotl bemepmmnyhe description includes situations
2 3- di hydr oxypr opoxy -..am noet hoxy, and the |ike.

P@ﬁ@rtb%\ww IHP #fomon%ﬁéhsabftgaﬁeé éﬂlth el shtvprandgsgugtions

I I up as
e L L L
di net hyAmmampteoplyg group'orefan tb thhee drgkec gfo@ps inderelled yo protect
substituted hetero ans a d cal
whBRogeroRs aghsgFarblegresns ity AINeS RragArer B penzyl
S H%}&S%ﬁ?%ﬁgﬁk@zy M&rk xhtogy&%b@as (Bi&f) 'tﬁﬁdo@ﬁ@éfﬁ Sndthe like.
3( pi pelhrughoutyhe sp@cuﬁ@atmn provpy knd subetituprgs thekgof may be chosen
tuted, h rocyel yl en n
- BfpuEiReatn B T b Y ioc Eh T Rl Ry B TP ARC %,

I Snddfst 6l tha gy dh)énﬁdabgbuﬁs,lhﬁﬁshﬁiee haemgbanl beGubstifutédsor
def i ned above e. pholin-4-y dprop | -enyll,
3u{15‘§1pggptp@|hqan|chgﬂg ()rplpbﬁgngcheg,r%ﬂapprgpnate and desired.

(4 net I&f r&ﬂo Hbflthey g)rﬁ'bl%ﬁs gcc?gt?éh'he El?/a: Pﬁlté &ted, eltherm

QOtlona y subs tltute eter ans
r adihixalre oRa Rorevdr sutestartallyspuae fomnk Vimydefigton pf esrdpdinds prov1ded

agpr%ﬁqel Otprgéels%ll t bggsls}bw setgrecr)]lgct)r%ér% %}{8 ltl}(elr n%&t%y S. I{tigmbraces the

racemic forms and the isolated optical isomers having the specified activity. The racemic

forms can be resolved by physical methods, such as, for example, fractional
crystallization, separation or crystallization of diastereomeric derivatives or separation
by chiral column chromatography. The individual optical isomers can be obtained from
the racemates from the conventional methods, such as, for example, salt formation with
an optically active acid followed by crystallization.

The compounds provided herein may also have prodrug forms. Any
compound that will be converted in vivo to provide the bioactive agent is a prodrug.
Various forms of prodrugs are well known in the art. For examples of such prodrug

derivatives, see, e.g.:



above e.g., 3-(rnorpholin-4-yl)prop-Il-ynyl,
3-(piperidin-l-yl)prop-l-ynyl, and the Iike.

woO gpsiarad | y substituted heterocyclyl al koxy" nBENESHE04/020384
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radical -OR where Ris an optionally substituted

het er ocycl yl al kyl group as defined above, e.g., 2-

(nnrpholln 4-yl) - et hoxy, 3- (plgpra2|n | -yl)propoxy,
2-[ 2- oxopyrrolidin-I -yIJethoxy, and the like.

(8 B B 51 A, T

i Mathodpin Exvatriofosu Vel .42, pt 29-396t edited g Kymatl&ey,l e hlo(Kxafedic
|neg ggove, e.g., 2-(pyrro|idin-2-y|)ethy|anino,
3-HB¥pL?5i n-1y1) propyl amino, and the Iike.

ot ongl | ¥ SubEbbd TR OBLEERBBUBIIEARA 1) Krosgaard

radi cal "-O- Rawhere Ra I's a heteroaral Kyl

2-Ieapseniand H. BuydgpandhGlxapter 35 '[[ll’(SQH)anqbyxpphkanomef Prpfijugs, hox .

ang the lik or "optionally" neans that

t ungggaggbﬁé;ml%@@imgd event or circunstance nmay

but neey nothEm@mmm&mﬁﬁDaﬁ&WR@%v@w109%(11%?25 each
i nst ances where the event or circunstance occurs and

i iftdirbds incerpogated fheriein Rygefsrener . For exanple, "aryl

group g

group” ‘ﬁs\ts%s%g ﬁ% ]{sat’ t ghenﬁ? ?As aﬁ? lagatn%lg nez’%l {)&D(gr}n@e@ﬂhe
prsgsptims affedditdase dledmcrrd@tare) ameliarbted @8 othietwiad benesiciatle aRered.

thﬁ_aaélhﬁrou IS nono- Qqr dlsubstltu with an aIkyI
rIEPTERLIE FIFATIPATTES HReR TP ARTUHER 850 el BF SogPes aad
n%nfpﬂgﬁbﬁ &, Wch |as heeropirknt] ngg)r 38 Uhhase MO discases or
protecting group” refers to those organic groups

i isomdbes] or dispases ecdisondens oy whichtp3Bkimganctdtityyimd Relinmgaidi8e and
rea ions during. synthetjc procedures e.g., benzyl,

%b kiase agtiydany s iphcated. ¢ or t - but oxycar bonyl (Boc),
trlfluo j -
peci {1 Saed hiein, Bbrdfon bt e o ib@UILTdpaifar disordsy by

c Iwis&mstb@nomnxf agiarticluhnj compdurel drlphhldnatceutmabmndposaicmble&rs to any
i eti.es co ounds. It is aggo under st o

c Hesseung, CAY JPMPYATY glpg]or %adﬁleagt%at can be attrlbuted

Sybet hstsH&S&ld %thtﬂ@ﬁﬁﬁ%&addﬁt&%e Sndnshid, or unbranched,
as appropriate and desired. Al stereoisoners of the

conpourfdsuspd betethe dCheefersrio an emouni; eombmmmn oe |do$“@e of A
ad m{tﬁclturar gﬁ)?f) %cfm%ouﬁ;g (ﬁm 8gh1§€eg\sillt5§e%m%b1go£ gf a max1ma re-g{)]onse such

as modulation of p38a kinase activity, in an assay that measures such response.

B. Compounds
The compounds provided herein for use in the compositions and methods are
active in assays that measure p38 kinase activity, including, but not limited to, p38c. and

p38P kinase activity. In one embodiment, the compounds provided herein have formulae
I:



herein enbraces all the possible stereoisoners and
their mxtures. It enbraces the racemc fornms and the

w0 smsabed opti cal isoners having the specifi edPCT/US2004/020384
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activity. The racem c forns can be resol ved by

physi cal nethods, such as, for exanple, fractiona
crystallization, separation aggcrystallization

of di astereoneri c derivatives or separation by chiral

cquEm chr omgd ography. The i gdi vi dual optical igoners
can be™gbt aiyied fRem the racgmategzfrom fhe R2
convept qEtkfods, S ax Hor exanBiBNsal %
for i or 'optically ye acid foll owg
cryst al Ripng4tt i ey e COgR@IN roe{i ded hegmngin D

al so have pr ]
converted in to provide bi oactive agen

Hag re well F, RS
ch prodrug derivati ves,
see, e.g. :a) Design of Prodrugs, edited by H
Bundgaard, (El sevier, 1985) dnd Methods in Enzynol ogy,
Vol . 42, p. 309-396, edited by K Wdder, et al.
( At apkaingceptieally acaepgible.depyatine thepobadkreof Drug Desi gn
and Deval. htec osgaard- Larsen and H
Bundgagf6?8%ﬁ§%¥%§&g?§ﬁﬁgﬁﬁgﬁzhnd Appl i cation of
Pr odr u@s i$ hyajrogin, Balogdgiagrod alkylthib13- 191 (1991); and c)
H. Bundgaard, Advanced Drug Delivery Reviews, 8
1- 38( 19550 A ChEEPahPENhSEOp YRLB Ttgr optioR i uarchtogypheny! ring,
" &R ['Sids ahi @Rl FRiHe BRI A8 BARGFbon i
iﬁ£§%|c ﬁgﬁﬁ@%ﬁéﬁg¥g9%?ﬁ¥ﬁg synp?gnscof a§3$§%35e or on g
diagom;der are ameliorated or otherw se beneficially
alteredq,. Treatment al sq enconpasses any pharnmaceutica
use of ﬁénégﬂﬁﬁgﬁagmgﬁﬂméonpos!tions herein, such as
use forC fsraeRieRBeRd Petetdipl@ingRInAiRAg ShSGARR@e®iroatoms in the
di sorders, or diseases or disorders in which p38
kirmgse activity, including p38a and p38b ki nase
activit s 1npli . re \Dr&]sl 80
of 1 e isPespP pEEbnatly s HAEF B Tor BFONRER, Where v
agfil RP'Sire aidependehtlahparogéng ulkal, coclopRynAkoxy, hydroxy, heteroaryl or
pharmaceutjcal conposition refers to any | essening,
wieetipallysupstped hetsioatdnpor ary, |asting or transi ent
that cagn; ' Sseokated with
adi ni o Par et B bl SinERR

(a) amino, alkylamino or dialkylamino;

(b) acylamino;

(c) optionally substituted heterocyclyl,

(d) optionally substituted aryl or heteroaryl;
(e) heteroalkyl;

® heteroalkenyl;

(2) heteroalkynyl;

(h) heteroalkoxy;

)] heteroalkylamino;

) optionally substituted heterocyclylalkyl;
(k)  optionally substituted heterocyclylalkenyl,
(1)  optionally substituted heterocyclylalkynyl;



As used herein, 1C50 refers to an anount,
concentration or dosage of a particular test conpound

w0 bas/oemwhns eves a 50% i nhi bition of a maxi mal rESPUsSEEe4/020384
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such as nodul ati on of p38a kinase activity, in an
assay that neasures such response. B. Conpounds The
conmpounds provi ded herein for-1dse in the conpositions
and nmet hods are active in assays that neasure p38

ki nase (et i \dptipnallyrsubstitited hetoracyciglalkoxyior detetanyclpBlsg;

and r 38b, ki nase tivity. In one enphodi nent, the
corrpougﬂ)s Ipr (5’\/‘9@33& S;*fé%‘tg%ﬁd h%‘?@%’%‘?’%yl Ilnoi or a

har ma ti wher e:
%1 is ﬁ%r o%ﬁbﬂggﬁggﬁﬂt@h ﬁet@ﬁf()kgq gtamlgé ydr ogen,

hal o, dpPkyl beteregligiearbenyl; A is an aryl, heteroaryl or

a hetergcycl | I f hen

o et g ¢ R PRI T, SR oPo RIS ol
Cc dicteostylyipiloylp via a car bon ring atom B is an aryl or
hetero ryI megnber gd heteroaryl ring

in
cont ai #Png OW@%QZNRAB WQF@%&W@WB ary Ipdependenly OB%}CB other,

Qfo%@ﬁyélkl Q substituted heteroaryl or -
C?% 0 y%\/\kgr{e&g and R81 are independently

hydrogé@ al-Kyalkytape)- R%\iwlhyﬂe Yahktsmgle opdy @y ;NH- or - S(O)n

o5 Z}Vgr 2t FP gﬁ?geﬁgr i n@ BIH:E {(Stlﬁ egyepn%t( %t%ﬂmﬁ}ﬁ aubstltuted aryl,

a'dﬁMbﬁ’dﬂy‘%‘abﬁftm@H ﬂlat'éiﬂagm monélw su%@lYtlu%ﬁ' Heaero&yebyl -COOH

opt O stitut eter opti o
ORI DRI OB R E L REaR L S QMR T bR o 1)

h@fw?fs?ﬁk'f{e‘ii"b, W}(egg Rh‘% gﬁ(?ﬁ Ar@{)HXnally substituted heterocycle, R!' is alkyl,
and R'2 R" ; RM, R , Rm, R R'® and R" are, independently of each other, hydrogen,
alkyl or heteroalkyl;

(u) -C(=NR*)(NR?'R*?) where R*, R*' and R% independently represent
hydrogen, alkyl or hydroxy, or R?® and R?' together are -(CHy)p-where nis 2 or 3
and R*?is hydrogen or alkyl;

(u)  -NHC(X)NRZR* where X is -O- or -S-, and R?* and R** are,
independently of each other, hydrogen, alkyl or heteroalkyl,

v) -CONR*R? where R* and R* independently represent hydrogen,
alkyl, heteroalkyl or optionally substituted heterocyclylalkyl, or R** and R*
together with the nitrogen to which they are attached form an optionally
substituted heterocyclyl ring;

(W)  -S(0),R?” where n is an integer from 0 to 2, and R* is alkyl,
heteroalkyl, optionally substituted heterocyclylalkyl or -NR**R* where R*® and R?
are, independently of each other, hydrogen, alkyl or heteroalkyl;

(x) cycloalkylalkyl, cycloalkylalkynyl and cycloalkylalkynyl, all
optionally substituted with alkyl, halo, hydroxy or amino;

(y) arylaminoalkylene or heteroarylaminoalkylene;
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(h) heteroal koxy; (i) heteroal kylam no; (j) optionally
substituted heterocyclylal kyl; (k) optionally

waadsiondas ed het erocycl yl al kenyl; (1) opti onal PET/US2004/020384

substituted heterocyclylal kynyl;(m optionally
substituted heterocyclyl al koxy or heterocyclyl oxy; (n)
optional ly substituted heteroi clyl al kyl am no; (o)
optionally substituted hetero iclylalkylcarbonyl (p)

Eg: 2:8 |)E§: ca flga&{ 18}1{ “Ee])’ %%@%’Bc?lu%ﬁ whereilsquHlS &V‘(lower

helke1)06y-©-yarad kY| R*! 4dd R* Mﬁﬂﬁé}&%ﬁ@twre@clﬂﬁh&n Hydf8gen, alkyl
are, |ndependentiy of each other, hydrogen, alkyl or
het katerarlyl; (s) - Y- (al kyl ene) - RO where Y is a single

bond, aQ) - dd}ﬂ%O) £1k¥]1§1(9b66}1(o‘9‘366g0p{‘ Ao RO Hf "

Oto 2 ano, |ona y su stltuted
aryl, ﬁpbp@ﬁﬁhﬂyhghM&Mdnﬂkmbheteroaryl optionally
substit ed hete , - COOR11,

- CONRL Fgﬂ}é IQFQ%I?M_"@WM 17 or

- NHSO2 8Rg dropligre R10 is alkyl or optionally
substitu etérocycle, Rl11 is alkyl, and R12, R13 ,

R14 RleDRlﬁdo R17, R18 and R19 are, independently of

each 0 al kyl or heteroal kyl; (u)
R%ﬁ?(h@ﬁ%@ﬁ%? Mhere R20, R21and R22 |ndependently

represgﬁu hyigld lﬁgﬁn al kyl or hydroxy, or R0 and R21
toget her are - )n-where nis 2 or 3 and R22 is

hydr og&g)or OH‘II%WI}' S(‘Qﬁ)tltut?@—@{(%M\IRZSR24 where X is -

o TR o L TR b

V\Ibﬁj‘setdﬂilﬁalhyldolﬂﬂzﬁlallﬂ sllﬂjsatmk&hﬂkqnyt eptiesaiytsubstituted efkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optioﬁally substituted
heteroarylium, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, C(L)R®, halo pseudohalo, OR¥ SR>, NR¥R® or SiR¥”R*R*; where
R, R> and R* are selected as in (i) or (ii) as follows (i) R, R* and R* are each
independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium,
cycloalkyl, heterocyclyl, OR> or NR*“R®; or (ii) any two of R*, R* and R*
together form alkylene, alkenylene, alkynylene, heteroalkylene; and the other is
selected as in (i); R™ is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl or heterocyclyl; R is hydrogen, alkyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR® or NR¥R®; where
R®* and R are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR% or NR¥R®, or R* and R®
together form alkylene, alkenylene, alkynylene, heteroalkylene, where R%®is
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl or
heterocyclyl; R> and R are selected as in (i) or (ii) as follows (i) R> and R*® are
each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl, heterocyclyl, OR*, NR¥R® or C(L)R®, where R% and
R® are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,

heteroarylium, cycloalkyl or heterocyclyl, or together form alkylene, alkenylene,



al kyl, heteroal kyl or optionally substituted

het erocycl ylal kyl, or R and R together with the
woRdsogens t o which they are attached form an optT/ORZ04/920384

substituted heterocyclyl ring; (w) -S(OnR27 where n

is an integer fromOQo 2, and R27 is al kyl,

het eroal kyl, optionally subst j¢.uted heter ocycl yl al kyl

or -NR28R29 where R28 and R29 are, independently of

e@&% &ﬂ@hetemmy%@nandqi@yé hﬁfc;/ééﬁtﬁkﬁalﬂké’ﬁyl dIkynyl, aryl,

al kyl al kyl [ cycl oal kyl & 70 2063 0.
cb@bwaﬁy&,ﬂiemrkwwm mcloabcm,mwmqyylysmt ior DRe R wivthere R ™ is

PN bR Y Rt ek B SR s o

8’3' 1Ylaaa R Ugdethvong akylde Nﬂkeny'ldﬂ(e' QMﬁfyIﬁiekMétémaﬂtﬁllene R%
gnd R30 "and R32 are |ndeEendentI]§ of each

otnkR’ ang/@ncbgl@i@permeras}y hydrogey, alkyh(alsenyl, alicamyl, aryl, heteroaryl,
.

a@%aﬁl pen z('q??ly hy ?1{95 b@%l E&%R%}gg%& fgﬁﬁ‘gﬂ(yﬁne

helkeydadtey hiklyhg vy, haterdatkyrr&r.te;earrmlar yl al kynyl ene; (cc)

hydr ogen; (dd) h . (ee udohal o; (ff) hydroxy;
(99) oﬁt. onaPtF%Pa MB%‘%S?%%%@@F koxy; (hh) C(L)R40,
where {4 isssegcte§fﬂ{mm% oup%gl51s§n%é(ﬂ_r09ena optional |y
substituted al kyl, optionally substituted al kenyl,

option@)ly hyd:regerm uted al kynyl, optionally substituted
aryl , %ti Oﬁﬂl |y substituted het er oaryl, optionally
subst i tUt ed"#i8t er oarylium optionally subst ituted

cycl oaldyyl , agpt;i onal 'y substituted heterocyclyl,

C(L)R5 hal o pseudohal o, OR55, SR55, NR57R58 or

Si R52RBBR548lkkeadR52, R53 and R54 are sel ected as in

(i) or (ii) follows (i) R52, R53 and R54 are each
i ndepefﬁ(aent P?zﬁﬂy@r ogen, al kyl, al kenyl, al kynyl, aryl,

het er oR? W seldeaiddronathel droup conyistingbkyl , het erocycl yl,
OR55 or NR62R63; or (ii) any two of R52 R53 and R54
t oget h&Y foP)ﬁrSE‘F&rl ene, al kenyl ene, al kynyl ene,

het er o&;)kyl RA6; and the other is

©) alkyl;

(d) haloalkyl;

(e) thioalkyl;

(f)  hydroxy;

(g)  amino;

(h) alkylamino;

(i) dialkylamino;

9) heteroalkyl;

k) optionally substituted heterocycle;

(1) optionally substituted heterocyclylalkyl;

(m)  optionally substituted heterocyclylalkoxy;

(n) alkylsulfonyl;

(o) aminosulfonyl, mono-alkylaminosulfonyl or di-
alkylaminosulfonyl;

(p) heteroalkoxy; and



selected as in (i); R55 is hydrogen, alkyl, alkenyl,
al kynyl, aryl, heteroaryl, heteroarylium cycl oal kyl

woroseterocycl yl ; R56 is hydrogen, al kyl, al keprgt/1S2004/020384
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al kynyl, aryl, heteroaryl, heteroarylium cycloal kyl,
heterocyclyl, OR55 or NR64R65; where R64 and R65 are
each independently hydrogen, 2 kyl, al kenyl, al kynyl,
aryl, heteroaryl, heteroaryli’ cycloalkyl,
heteroi:%cly b(J?66 or NR62R63, or R64 and R65 toget her
form alRyl ef@%kenyl ene, al kynyl ene, het er oal kyl ene,
wher e R6Gs defechidrog et grébkodnsisgheny! , al kynyl, aryl,

het er oaryl het eroaryl1um cycl oal kyl or heter ocycl yI

R and R)ar ehydpeetted as in (i) or (ii) as follows (i)

R and ﬁ))are gach independently hydrogen, alkyl,

al keny nyl aryl, heteroaryl, heteroaryllum

cycl oaldqyyl , aikg?t en@cycl yI OR55, NR67R68 or C(L) R69,

wher e R67 and R68 are each i ndependent |y hydrogen,

al kyl , (A1 keA¥PxY-al kynyl, aryl, heteroaryl,

het er ofy yld ckBoainiehl, €4k ¥ lm @b HRIRAGHA I coRbink@at B
form al kyl ene, al kényl ene, al kynyl ene,” heter oal kyl ene;
aheter@BOmis $n ﬂny dngghxmnoabmbodmlem rG/is seledtéd,/fingrh pyraqub imidazole,

het er.0 m. cl oal kyl et erocycl yl
crAe S hikgate et e sl Ry arig BBR GRS Bs fp ypotner

akeMbodieAECeRd p/}‘razoll%r%ﬁﬁfddé N In@}eth&akdbliment, C is an imidazole

heterocycfyl or (ii) R57 and R58 together form

aFiRg.| Breaothgy qeehogireand C islapyregoleABg. het er oal kyl ene; R62

and R63 are I hydr ogen, al kyl,

al kenyl, al Ple_ﬁggfgd?%g{ﬁtgr%ar yl, heteroarylium

cycl oalirkytle, en’fhatitﬁlient; Yblb W pyragsle Rﬁ@arﬁil’tﬂe Repauadsirbeded letdin have

al kyl ene, al kenyl ene, al kynyl ene, heteroal kyl ene; and

(fmulsdy onal 1y substituted alkyl; R4 is selected from

t he group cq;f\ﬁmstl ng of: (a) y,\(jil[logen (b) hal ox1(;$)

alge d)o oxy;.and (e) hy E)xy, R5 is sel ext eF =2
fro 0 q_j,e S|st|5g A I 008 Dso W‘@/
Ré‘dk 8 g/fK % NN it

or a pharmaceutically acceptable derivative thereof, where the variables are as defined
elsewhere herein. In this embodiment, the hydrogen of the ring NH group may be
replaced by one of the substituents shown in the structure (i.e., -C(O)—A(R3)(R4), R, or
BO)ROR).

In another embodiment, the compounds provided herein have formulae III:



(O alkyl; (d) haloal kyl; (e) thioal kyl; (f) hydroxy;

(g) amno; (h) alkylam no; (i) dialkylamno; 0)
whedosnarrkyl ; (k) optionally substituted het erPCH/TEmP4/020384

(1) optionally substituted heterocyclylal kyl; (m

optionally substituted heterocyclyl al koxy; (n)

al kyl sul fonyl ; (o) am nosul fogi/

nmono- al kyl am nosul fonyl or di kyl am nosul fonyl; (P)

h?%eroale§y, and(q) carboxyt)RB is selected £rom the
g stuﬁg of: (a) hydyogen, (b) halo; /fc) R2

al kyl al koxy. Rfoon odi MBARENCT

5-Rfe ed/hé eroaryl ring cofit8ining one or ywo

het e t t he rlngRW] anQt'her enb ,N’% S

sel ected f azol e, i e-Dpyrrol e, t pitag eie,
i sot hi azol xazol e, isoxaz f uran and thi @p ene

rings. |n/s \F enbodi ment/ pyrazol RS
i mi dazolRé r|ng n anotherRenbodlné%t §2an

i mdazol e ring. In another enbodi nent, C is a pyrazole
ring. 1. Pyrazol e-based conggunds In one enbodi nent, C
is a pyrazole ring and the conpounds provi ded herein
have formnmul ae : RINH RLNH RLNH

or a pharmaceutically acceptable derivative thereof, where the variables are as defined
elsewhere herein.

5 In another embodiment, the compounds provided herein have formulae IV:

or a pharmaceutically acceptable derivative thereof, where the variables are as defined

elsewhere herein.
10 In another embodiment, the compounds provided herein have formulae V:
R3 0 o) 0
83 /( 81R80
thj@’( N-N RT0™ N—n RTR N/(N—N
- \_R2 \ 2
N AN N R
R'NH D R'NH D R'NH D
RS R RS RS RS RS

\

or a pharmaceutically acceptable derivative thereof, where the variables are as defined
elsewhere herein.

In another embodiment, the compounds provided herein have formulae Va:



R2 or a pharmaceutically acceptabl e derivative

thereof, where the variables are as defined el sewhere
wheoosiom7d n t hi s enbodi ment, the hydrogen of tPeT/UB1094/020384

NH group may be replaced by one of the substituents

shown in the structure (i.e.,-C(O-A(R3)(R4), -R2, or

-B(D) (R6) (R5)). In another en? di ment, the conpounds

provi ded herein have fornulae“Pl: 0O O R830-- /| R2

R81R89N— R N1 R?IIMWMH N INHJ L n R6 R’ Ibl or a

phar imasg |y acceptabl e rivative thereof,;/where

the vari gs\ are as defR® | sewher e R&RE}

anot R enbodj/ nt, the conpoyh provi ded herel/n have
formul ae | VO F%g YR80 / RINH & N

phar rraceUi?l cal y accept a derfi vative ther® f, ere

) ; | RG

ve

or a pharmaceutically acceptable derivative thereof, wherein A, D, R3, R4, and R®

are as defined elsewhere herein.

2. Imidazole-based compounds
5 In another embodiment, the compounds are imidazole-based compounds of
formulae VI:
R'NH R'NH R'NH
RS o) 0] ‘ O

N N
RS R® R® R® RS RS

VI

10  orapharmaceutically acceptable derivative thereof, where the variables are as defined
elsewhere herein. In this embodiment, the hydrogen of the ring NH group may be
replaced by one of the substituents shown in the structure structure (i.e., -C(O)-A(R3)(R4),
-R’, or -BO)R)R’).

In another embodiment, the compounds provided herein have formulae VII:



- R2 RINH RINH RINH B R6 R5 or a pharmaceutically
acceptabl e derivative thereof, where the variables are

wasodabined el sewhere herein. | n anot her enbodP@ENE2004/020384
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t he compounds provi ded herein have fornul ae Va: R830
R81R80I HoN Va or a pharmaceutically acceptable
derivative thereof, wherein Af D, R3,R4, andR 6 are as
defi ned el sewhere herein. ?Fn dazol e- based conpounds
| n,zanot her, enbodi nent , the conpounds are

%ased conpounds of rmulae VI: RINHDO - N 2
& a phar mnacgfdp+cal | y accepralwe

I/g[ gpt, where the yaiiahl es are as neg
n ’r%'e_

Inthlse N

the ring & may beRr"{é'bI ly’one ﬁhe
substltuehovvnlnthe str estructure
{i. Cg RI)LLR4), -R2, o\ _-E I%RG)(RS)

anot her I:’\en‘oodl meft, the con@‘bunds pridvi ded héi‘eel n hav&’
formul aeV: O R830C

VII

or a pharmaceutically acceptable derivative thereof, where the variables are as defined

elsewhere herein.

In another embodiment, the compounds provided herein have formulae VIII:

R3 [ R2 /é) 2 N/(O 2
R R
R83O R81R80

R“j@’( N \<N N \(N N—(

R'NH N R'NH N 1 N
D D R'NH D

R6 RS R6 : RS RE H R5
VIII

or a pharmaceutically acceptable derivative thereof, where the variables are as defined
elsewhere herein.

3. Other embodiments

In other embodiments, the compounds for use in the compositions and
methods provided herein have the above formulae, or pharmaceutically acceptable
derivatives thereof, where R' is hydrogen. In another embodiment, R? is hydrogen or
lower alkyl. In another embodiment, R? is hydrogen.

In another embodiment, G is OR® or NR¥*R¥"., In another embodiment, R¥ is
alkyl or cycloalkyl. In another embodiment, R¥ is alkyl. In another embodiment, R® is
ethyl. In another embodiment, R* and R® are each independently hydrogen, alkyl or
cycloalkyl. In another embodiment, R¥ and R® are each independently hydrogen or
cycloalkyl. In another embodiment, R¥ and R® are each independently hydrogen or
cyclohexyl. In another embodiment, G is NH; or NH(cyclohexyl).
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Il N> NA> R A> R RM M NRRLIIW MHN VIl or a
phar maceutical ly acceptabl e derivative thereof, where

wo b@sweirabl es are as defi ned el sewhere her ei nPCT/IS2004/020384

anot her enbodi nent, the conpounds provi ded herein have
formulae VPI: OR2 R2 RB1R1 RINH VIII or a

phar maceutical ly acceptabl e dgfivative thereof, mhere
the variables are as defined g%semhere her ei n.

G her er ' S

for usgln%(rglg\e enrhgcoé1 lmentﬁtt}hs ggir‘;gew g’s u‘é’? gsﬁglg)@gam?
hasterotyd wptidriaty ai@am pﬁléﬁ}ﬂ(wlndes subktitptedrwitdcR Ui RY, Ipyovided that
accept abl e derivatives thereof, where Rl is_hydrogen.

| FhedWEﬁr?fé’P Y& 8 d ateghed tr3he carbanyl grpuR via 2 F%R@"r ring Rtym
hﬁlﬁtgdlﬁfénp@lg LInyl %H&g dggc%EBFﬁrﬂsél no(% Pﬁﬁ??ﬁ&ﬁ@ substituted
emhdl3rand1R4 IR&Bother eatblo;timem Geig pheygl mls substitated twithR® and R”.

T, Pk AL AR

iﬂggpendently hydr ogen, al kyl or cycloalkyl In

anot her enbodi nent, R80 and R81 are each i ndependentl

hydr og&nanether grobastimen) B isian an sngeln asathecimhodimentddis amﬁenyl
R81 are each i ndependently hydrogen or cyclohexyl In
ahother enbodi ment, G isNH 2 orgéécyclohexyl)

anot heln emthedémBstimen§ D % -SQINRPRA efamother ersodimeit /R and R®
heterocyclyl or heterocyclyl optionally fused to

pAEIFySh mandepty DPE A=t of o ity Fgtherandiaet, R is
gdmgé'ﬁe IR BIRIL EGodtmeft RY id SoREAG3Hkokf) IniFober dAHBdment,

up~via a carbon ring atom
R8 is Cs.scycloalkyl or Cy¢alkoxy. In another embodlment R* is cyclopropyl or

{Y‘

methoxy.

In another embodiment, D is optionally substituted heteroaryl. In another
embodiment, D is optionally substituted triazolyl. In another embodiment, D is 1,2,4-
triazol-3-yl.

In another embodiment, R? is hydrogen, optionally substituted heterocyclyl,
optionally substituted alkyl, C(L)R®, halo, pseudohalo or OR*'; where L is O, S
or NR*’; R¥ is hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heteroarylium, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, C(L)R*, halo pseudohalo, OR™,
SR* NR¥R® or SiR¥R¥R*; R* is hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted
heteroarylium, optionally substituted cycloalkyl, optionally substituted
heterocyelyl, C(L)R>, NR®R® or SiR¥R¥R*; where R*, R* and R* are selected
as in (i) or (ii) as follows (i) R*, R> and R* are each independently hydrogen,
alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl,
OR™ or NR®R®; or (ii) any two of R, R* and R™ together form alkylene,
alkenylene, alkynylene, heteroalkylene; and the other is selected as in (i); R is
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anot her enbodi ment, G is phenyl, cycl ohexyl,
cycl opentyl or benzyl, and is substituted wwth R3 and

wdooshowsanot her enbodi ment, G i s phenyl and i S PCT/US2004/020384

substituted with R3 and R4. I n another enbodinment,A is
an aryl ring. In another enbodinent,A is a phenyl

ring. I'n another enbodiment, Bsis an aryl ring. In
anot her enbodinment, Bis a phenyl ring. In another

%‘g@ﬁ Mk, hﬁ(enﬂ QI(WEI@I dheI t&o thlgﬁérog{??ﬁ% I@Qltoalkyl or

and R8I are each indé ently “h
ciacﬂeaa:lykgyll RY imhkdmegen, Iaﬂic)dmikhqu ﬂktamxdl m@’mthetfRSﬁ)ryllS

I nmbodi
R R B GO, O P AT B e di e RS are
0 Eac@ mabpend¥ntly Rydagthenk A ”ﬁﬁ@ﬂlﬁeﬂk n@g dryil Sheteroaryl

cl opr opyl nethoxy I'n anot’h IS
Eﬁﬁewlumsﬂmalkm b@emvelwbzﬁ& orNRaRao,tcrreR andR together

SR, PRI e TS SR e,

amkklyl]etﬂkeenyhaﬂik)n@marymeteiiodﬂyﬂ hegedhryldih] OAddilyl or
bstituted hetergeyclyl, optionally substituted s
aIIRtfrTOCY el 20d Rnadts sclsstedas imiiy Oén(umfpllowaér)eRﬁ gngl R™ are
I ted
Spich iRtcpeRas Bl X3 08Ren PR AR Iirérl SRR

shttstqat]dued (&Iclgpmlyyl haptocpeigl, IQ/R%,LNRWRF rdld(lLa)Rﬂ where RY and
| | bstjt d, het na
I EnE O RRTebY T e GiE ke Ry eBBah Pt chteroaryl,
I
gg&bﬁ?mm& edl}IgI)dhaqalI% drg% o SIF%E&GI% Egg&ﬁf&gyﬁkyﬂene GlikorRlene,

salkwﬂssﬂéwtermlkylegeh@mir%g efhhydfpgm raéltyl,yalkemslt alkyddaryl,

%tg da{)atp échﬂI%bQﬁly ch/S pqaﬁléé{%,a eitgro {)Ig/ Q R@fﬁfy where R™ is

o@IIkIyD niktdnyl, &Elk}&iyll talﬂyle telepdaeyio ﬁét}éIoarﬂmm chﬁIlda\Ikyl heterocyclyl;
substi § ted teroaryllunhyo ptionally substi t ut ed
c%? ’daRky%n %pf?&?ﬂ}aﬂr iformy glkaloneyplkanHene elepylape, C(L) R

SHSHEL R RIS S SRR

Rsetemaalleammylclwﬁgénhmwobycly}j @Ry enNRe? 1R ahé ®Vare each

A 1 ol R 5 L G Sy,
RO 18Iy IRRétct Ryl 8F CRRYRT alert ®1is alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR* or NRR%; or R® and
R® together form alkylene, alkenylene, alkynylene, heteroalkylene; R® and R®
are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl, heterocyclyl, or R® and R® together form alkylene,
alkenylene, alkynylene, heteroalkylene.

In another embodiment, R* is hydrogen, optionally substituted
heterocyclyl, optionally substituted alkyl, C(L)R*, halo or OR*. In another
embodiment, R? is hydrogen, optionally substituted heterocyclyl, optionally
substituted alkyl, C(L)R4°, iodo, chloro or OR*. In another embodiment, R® is
hydrogen, optionally substituted dioxolanyl, optionally substituted methyl, C(L)R*,
iodo, chloro or OR*". In another embodiment, R? is hydrogen, 2-dioxolanyl, optionally
substituted methyl, C(O)R™, iodo, chloro or OR*'. In another embodiment, R® is



al kenyl ene, al kynyl ene, heteroal kyl ene; and the other

is selected as in (i); R55 ishydrogen, alkyl, alkenyl,
wa@bkdéognydeys aryl, heteroaryl, heteroarylium cycPOBUK3004/020384

or heterocyclyl; R56 is hydrogen, alkyl, alkenyl,

al kynyl, aryl, heteroaryl, heteroarylium cycloal kyl,

het erocyclyl, OR55 or NR64R65 where R64 and R65 are

each |ndependently hydr ogen, 5‘?1<yl al kenyl , al kynyl ,

gL SRl od S QRL I I Y e, ehjgpn e pR". o

f aidtharbipbnent, A kemyaksper, al kynyl ene, heteroal kyl ene,
where R66 is hydro en, 3alk |, al kenyl, al kynyl, aryl,

het er oarwotheh@qu@aﬁr}n R uﬁppttgnélllso%lbﬁtwte@mem{ dnegihéry| :

RIS a8 LA i 90

abiaﬂdylanﬁhd(@fmteroo&blk(},aﬂg'laxmm th,andsthérambadlyﬂent R’ is N-

OB Rl BT RET IS oI G RERA N--
hgg)g?%aﬂ{/ll rr?1 1Ei:)(}oal lor4§l HAMYmeBAY | Deteroary

or heterocyclyl or to et her
f or m alikghaher, eralbdchmyche me;s Q| kymydthcreqmbmtlmeohl&yiséw@rogen

nepuremRe SR TR MosHloudh Shiagnd Rkipelt Ky i

ORY&ro8en BREERE 3In Mlﬁﬁ& difddised] RY is halikgen! . al ky nyl,
aryl, "heteroaryl, heter gg{yl ium cycl oal kyl ,

het er o&iyengther embqdimenRE7 tsrhydresgnios getinaslly grbstituted alkyl. In

| k |
L hENSnALKEY PR b B VY beRg ) B G191 HL RO R
ggt;%l‘db@'b%%azrbﬁtdwlbﬂﬁmmm fl'ilald::LMC}hﬂﬁb)kw LIn ;hgitleafraﬁnhddylhent R* is
or . are eac I naepen
P AREgER, oA igIy! QPRI SOR IR VIUE PeterocH b AL

\?\Eieaifﬁ %%’Adl o (Empd%}%yin, Aaa{e@ reﬁfaéahxémow% b} @bken, 2-(N-

ken al kynyl, aryl
heto&phxﬁnwll),et}hét}drb@‘lzyl |2u(nN Ne@ddlzd‘éﬂdktyiy erelll}dbmmo) -ytethyl, 2-

SPryneneaRgy potio8hlan by RoslTend s e b Rins R0~ gy or
aQCB Eﬁ@dﬁfng ﬁ@%y‘l Nge RRRB& drhbo dimeh) 8€is (8)-B)3-dihydroxy-1-

kenyl', alkynyl’, aryl, heteroaryl, heteroarylium
c}vmm’él kyI heterocyclyl or R62 and R63 together form

al kyl eqey, gLk A GREy, & Mﬂ&ég e 1 BT ORLIHERSRS bl 1n

anot her - arpod ne ogen I ona

s hgthértepibedinttat kT o eedlyy | In aﬁahmmbﬂlmeau RS is Hydto@eln
al kyl, C(L)R40, halo or OR41. | n_another enbodi nent, R3

i s hydiberathes smbedimenty the Gerapeunds & upgindhegompogitions and methods
0 B‘dv‘?&a}{el'e\fn have the above formulae, including formulae I-VIII, or a pharmaceutically

acceptable derivative thereof, where:
R! is hydrogen, acyl or -P(O)(OH),;
R? is hydrogen, halo, alkyl or alkylthio;
A is an aryl, heteroaryl or a heterocyclyl ring optionally fused to a
phenyl ring provided that the heterocyclyl ring is attached to the
carbonyl group via a carbon ring atom;

B is an aryl or heteroaryl ring;
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substituted al kyl, C(L)R40, iodo, chloro or OR41. In
anot her enbodi nent, R3 is

woyasogens opti onal | ysubsti t ut eddi oxol anyl , opt i POBIUK3004/020384

substituted nethyl, C(L)R40, iodo, chloro or OR41. In

anot her enbodi nment , R3 i s

hydr ogen, 2- di oxol anyl, optionajfy substituted

met hyl , C(O) R40, iodo, chloro or OR41. In

anot her embodi Mk n&ErdafyeHiiBaAR subsiithRd HefBddryl or ~C(O)NR*R®'
optionally substitut eod net hyl, "CHO, iodo, chloro or

OR4A1. I n anot hevheeerBEdindRil are RBlependently bydnoger, alkyl, cycloalkyl,
anot her enbodi nent, R3.i s i onal | ubstituted )
methyl. In ano{ﬁ%g’r‘y’@%@&’r" TORY ?%Op??ﬁfl%&f SupRitujdihgteroaryl);
optionally subge idddiceediffm NRiesrasmbidlindyelr oxy,

aral kyl am no or heterocyclyl alkyl am no. 1n anaother

enbodi ment , R3 i sNmot@phol mnaratkiyiamino or dialkylamino;

hydr oxynet hyl , L/ - (25,3-C enyl )-1-ethyl)am noneth
yl,N(Imo f holinyl (hf) et Hbﬁ%gﬁahomet hyl or

4-pi peri zi nyl met hyl (c)l n aptivnhiy seshndddiendrocyalyls O In

SUbst i tuted al Kyl ofcy PRIy SERtuHERKER hetcfoarys

enbodi ment, R40 is E.;jdr Og&BrolkyRl kyl . 1'n anot her

embodi ment, R40 is hydrogen. |n another enbodi nent,

R41 is hydrogen or €pti ohetbdoglkenydstituted al kyl. In

anot her enbodi ment, ,R41 js hydrogen, or alkyl

optional Iy substituf&d V\J“fsiﬁmﬁ ocyclyl, aryl,

di al kyl am no, hal o g—% hyHéterellkokyt anot her emnbodi ment,

R41 is hydrogen, or C .3alkyl optionally substituted

with heterocyclyl, fhenyheteigrlylapiagi no, hal o or

Yoy L, a0t et O ghTRgly it ANHLRRR

AR b o e
-4 y ’ ’ -al X 1= _y . y

2- (4- met hyl pi per azi RDI - ypytiqnallg syRstitided betesogyolylaikymy): |

-propyl . In another gybogigmaty sidindtéd het lylalk
(5) -2, 3-di hydr oxy- | grggypf.) I'n %\ﬁot her erreb%rg(l;}ﬁe%?, %ﬁy?rs
hydr ogen. I n anot her enbbeemeydlyl®sy;i s al kyl. In

anot her enbodi nent R is nethyl. | npt her .
enbodi nent, R6 i s hy&'f ogeﬂ‘.’thnﬁ‘ﬁ?&ﬁ%&sﬁgﬁecg%ga?mw{y{aﬂjém’
conmpounds for use i)theo t@umn?bﬁbsqaﬁe@meraey délikylcarbonyl;
provi de herein have the above Tornul ae, including

formulae 1-VPI, or &)phahtterelkyicetionylaccept abl e
TH0 (a2 Re 15 il ogartiSRaR o iF RO R RS iforoRfiLer
optionally substituted heterocyclylalkyl;
(r) -NHSO,NR'R® where R’ and R® are, independently
of each other, hydrogen, alkyl or heteroalkyl;
(s) -Y-(alkylene)-R’ where: Y is a single bond, -O-, -
NH- or -S(O), (where n is an integer from 0 to 2);
and R’ is cyano, optionally substituted heteroaryl, -
COOH, -COR'?, -COOR'", -CONR"’R", "SO,R", -
SO,NR'*R'®, -NHSO,R'” or -NHSO,NR"*R”,
where R'%is alkyl or optionally substituted
heterocycle, R'! is alkyl, and R'? R" ,R14,R15, R'®



Ais an aryl, heteroaryl or a heterocyclyl ring
optionally fused to a phenyl ring provided that the

whedsowooyrlyl ring is attached to the carbonyl PQr/osgwmo4/020384
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via a carbon ring atom B is an aryl or heteroaryl
ring;Dis heteroaryl, optionally substituted

hMemmyIor-(X@N%m%l(%pml%OaMI%lam
i ndependent |y hydrogen, al kyl’, cycloal kyl, al koxy,

hydroxy, heteroaryl or ogti Rmadnhk'swﬁhh%f%&&m_ofe_achother,
heteroaryl); R3 is selected fromthe group consisting

of: 5 (a) am no, al kyl anhpdrogen, dikgl énHicteroaliyl; ( b)
acyl am no; (c) optionall suhst.i-t Uted. het e 4yl
(d) opti onal(lg/ subsfVr ut Z\%(S_%I)Og# ﬁe@aﬁwa%@ﬁyﬁ(%ydﬂ
heteroal kyl; 10 (f) het er@pdiReity repebserihy8fdpah katie bor

(h) heteroal koxy; (i) heteroal kyl gmno;, (j) optionally
substituted heterocyclyl hydkyky, o R"(aad Rptagethsr arg -(CHz)n--

substituted heterocyclyl alkenyl; 2 | .
substituted heterocyclyl Xﬁhﬁ’senfg‘rg? °§]3)an§g{i %2‘3@*‘{%@1 or alkyl;

substituted heterocygl yl aNHOXY)NR>REtvetiede Xaib yDOXy-S-,(anji
optional |l y substituted hetgerocygl yl al kyl am no; 20 (0)
optional Iy substituted h8t 8 crip BdgRandgRthopfysach ethsr,

het er oal kyl car bonyl ; (Qq) hy&'ﬁ%ﬁ@y}"&g{&ergﬁkﬂrﬁ al kyl ,

het eroal kyl or optionally su Itate y
het erocyci yl al kyl ; (V) - NCOSRNIR?RS heweeR’2 aRVRAidddg@ndently

are, i ndependently 25 of  ach, L Aetyen M) RS Boaty

optionally substituted heterocyclylalkyl, or R
and R% together with the nitrogen to which
they are attached form an optionally substituted
heterocyclyl ring;

(W)  -S(0).R? where n is an integer from 0 to 2, and R
is alkyl, heteroalkyl, optionally substituted
heterocyclylalkyl or -NR?**R* where R*® and R
are, independently of each other, hydrogen, alkyl or
heteroalkyl,

(x) cycloalkylalkyl, cycloalkylalkynyl and
cycloalkylalkynyl, all optionally substituted with
alkyl, halo, hydroxy or amino;

(y) arylaminoalkylene or heteroarylaminoalkylene;

(2) Z-alkylene-NR3 oR* or Z-alkylene-OR32 where Z
is-NH-, -N(lower alkyl)- or -O-, and R* R*'and
R*? are independently of each other, hydrogen,
alkyl or heteroalkyl;

(aa) -OC(0)-alkylene-CO,H or -OC(O)-NR'R"

(where R' and R" are independently hydrogen or alkyl);

and

(bb) heteroarylalkenylene or heteroarylalkynylene;
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(s) -Y-(al kylene)-R9 where: Y is a single bond, -0, -
NH or -S(On (where nis an integer from0O to 2); and

COOH, -COR10, -COCR11, -CONR12R13, SO2R14, - 30
S2NR15R16, - NHSO2R17 or -NHSO2NR18R19, where R10 is
al kyl or optionally substitut@d- heterocycle, Rl1 is

al kyl, and R12 R13 , R14, R15, R16R17 R18 and R19 are,

i ndependent | y Rf isaalebted fioar the Rychpagesistira) ofy| or
het er oal kyl ; (v) - :NFQZg%1 NR21R22) where R20, R21and
R22 i ndependent |y r&Dr esOWEOBSIr ogen, al kyl or 5

hydr oxy, or R20 and( " heget her are -(CH2)nwhere n is
2 or 3 and R22 is hydrogen or al kyl; (u)

- NHC( X) NR23R24 wher €)X i slkylD) or -S-, and R23 and R24
are, independently %) each ot her, hydrogen, al kyl or
het er oal kyl ; 10 (v) “-’CON 6 ere R25 and R26

i ndependent |y repreggnt Rygoegen, alkyl, heteroal kyl
or optionally sybstituted heterocyclylalkyl, or R25
and R26 toget h& inwelgstedfeom the gggemcansisiing efi t hey are
attached form an optjona stituted 15

het erocycl yl ring; g\kl) -E%ﬁ)‘)gﬁg? where n is an integer
fromO to 2, and R2(b)i s &hlkyl , heteroal kyl, optionally
substi tuted heteroci‘él yl al k}%’lf or -NR28R29 where R28
and R29 are, independent Ia)l}( each ot her, hydrogen,

al kyl or 20 heteroaldy!; naohigy.cl oal kyl al kyl,

cycl oal kyl al kynyl an
(e) thioalkyl,

()  hydroxy;

(8) amino;

(h) alkylamino;

(1) dialkylamino;

()] heteroalkyl;

(k) optionally substituted heterocycle;

@) optionally substituted heterocyclylalkyl,
(m)  optionally substituted heterocyclylalkoxy;
(n) alkylsulfonyl;

(o)  aminosulfonyl, mono-alkylaminosulfonyl or di-

alkylaminosulfonyl;
() heteroalkoxy; and
@ carboxy;
RS is selected from the group consisting of:

(a) hydrogen;

(b) halo;
(c) alkyl; and
(d) alkoxy;

prodrugs, individual isomers, mixtures of isomers and

pharmaceutically acceptable salts thereof.

optionally substituted heteroaryPCT/US2004/020384
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cycl oal kyl al kynyl, all optionally substituted wth
al kyl, hal o, hydroxy or am no; (y) aryl am noal kyl ene

woroseteroar yl am noal kyl ene; 25 (z) Z-al kyl enepddRBS1R84/020384

or Z-al kyl ene-OR 32 where Z is-NH, -N(lower alkyl)-

or -O, and R30, R3land R32 are independently of each

ot her, hydrogen, alkyl or hetggoal kyl; (aa)

-0OC(O -al kyl ene-CO 2H or -OC(O - NR1LR' 30 (where Rland

R' ar eIn asigRaeraRBHineniMHE 8G8FLURAHs Aekidsk wiRRdn( bP)

het er oaryl al kenyl ene or heteroaryl al kynyl ene; R4 is

selected f aniSthYérC@ﬁnepa@dinsi sting of: (a) hydr ogen;
(0 e (R iabflygh o (9 o o
(b) hal o; (@)isahlamlor hetprobsil eiapky! ; (e) thioal kyl; (f)
e s B s
het er ocyclgis hydrogen, acyl or -P(O)(OH),;
R? is hydro gen, halo, alkyl or alkylthio;
A is an aryl, heteroaryl or a heterocyclyl ring optionally fused to a phenyl
ring provided that the heterocyclyl ring is attached to the carbonyl group
via a carbon ring atom;
B is an aryl or heteroaryl ring;
R’ is selected from the group consisting of:
(a) amino;
(b) acylamino;
(c) optionally substituted heterocycle;
(d) heteroaryl optionally substituted with a substituent selected
from halo, alkyl or alkoxy;
(e) heteroalkyl,
® heteroalkenyl,
(2) heteroalkynyl;
(h) heteroalkoxy
1) heteroalkylamino;
G) optionally substituted heterocyclylalkyl;
&) optionally substituted heterocyclylalkenyl;
)] optionally substituted heterocyclylalkynyl,
(m)  optionally substituted heterocyclylalkoxy;
(n) optionally substituted heterocyclylalkylamino;
(0) optionally substituted heterocyclylalkylcarbonyl;
(p) heteroalkylcarbonyl;
@ -NHSO,R® where R® is alkyl, heteroalkyl or
optionally substituted heterocyclylalkyl;



(1) optionally substituted heterocyclylal kyl; (m
optionally substituted heterocyclyl al koxy; (n)

wa@bdoghewelf onyl ; (o) am nosul fonyl, PCT/US2004/020384
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nono- al kyl am nosul fonyl or di al kyl am nosul fonyl; (P)
het er oal koxy; and (qg) carboxy; R6 is selected fromthe
group consisting of: (a) hydrggen; (b) halo; (O

al kyl'; and (d) al koxy; prodrugs, |nd|V|duaI i soners,
mxtures of iSqeers -BBISQMNR'REodste R aindR ace epdepbhdently

salts thereof.|n another i men ds are
t hose wherein: Rlis foa?*b‘btggf g)’dr%‘iﬂ ﬁ(ﬁgorl }§t‘ﬁ9épﬁgen
or alkyl; Ais @n aryl afidhel-RP Qdew: legagl ﬁi%@gtdﬂ?r

enbodi nent , the conpounds are those wherei

hydr ogen, acyl or F?(HQQIGISIQ)n arsnmlogpgnrfrhmlwp%
al kyl or al kyl thi o; an ary.

het er ocycl yl ring op?lnfiﬁa\ Xfmf)u}éeé?fo?réfie 8@% fgblFTang
provi ded that the hqg@ogéymlﬂkﬁg scha"th@;NRdSR'@ t he
carbonyl group via a_carbop ré{&g atom is an,aryl or
heteroaryl ring; R3 NHSQeR et $@Mtﬁe e B’ 1sa1kyl

ggt”f'oﬁ;: Ins ngst( f‘% el 88ﬁox%a(llS')su@&?(&t@mlggrocglaé R'!is alkyl,
andR'Z, R " R“‘ RS R'S,R'7,R'® and R are,
independently of each other, hydrogen, alkyl or
heteroalkyl;

(t)  -CENR)INR?'R?) where R¥, R and R independently
represent hydrogen, alkyl or hydroxy, or R* and R?
together are -(CH,),- where n is 2 or 3 and R* is hydrogen
or alkyl,

()  -NHC(X)NR*R* where X is -0- or -S-, and R” and R*
are, independently of each other, hydrogen, alkyl or
heteroalkyl,

(v)  -CONR®R®* where R* and R25 independently represent
hydrogen, alkyl, heteroalkyl or optionally substituted
heterocyclylalkyl, or R? and R* together with the nitrogen
to which they are attached form an optionally substituted
heterocyclyl ring;

(W)  -S(O).R* where n is an integer from O to 2, and R is
alkyl, heteroalkyl, optionally substituted heterocyclylalkyl
or -NR*®R? where R?® and R? are, independently of each
other, hydrogen, alkyl or heteroalkyl;

R* is selected from the group consisting of:

(a) hydrogen;
(b) halo;

(¢) alkyl; and
(d) alkoxy;
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(d) heteroaryl optionally substituted with a
substituent selected from hal o, al kyl or al koxy; (e)

whetsnoarkyl ; (f) heteroal kenyl; (g) heteroal kpayus2008920384

het er oal koxy (i) heteroal kyl ami no; (j) optionally
substituted heterocyclylal kyl; (k) optionally
substituted heterocyclylalkeng#; (1) optionally
substituted heterocyclyl al kyny (m optionally

substituted hete I [y
substituted he e?sgs%%}eéﬁ"ﬁ%ﬁ?éﬁ%n?gf‘h%gﬁ onal |y
substi tuted heter ocgdhydragdnyl car bonyl; (p)

het er oal kyl car bonyl ; (q) NHSC2R6 where R6 is al kyl,
het er oal kyl or opti aIIngubstltuted

het erocycl yl al kyl ; (( - NERGENR7R8 where R7 and R8 are,
i ndependently of each othef, hydrogen, alkyl or

het eroal kyl ; (s) -Y(dal kmleaiéyl RO where: Y is a single
bond, -0, - NH or 5S(0, ere n is an integer
fromO to 2); 5 and“%g ﬁl%léﬁg het eroaryl, - COCH,
-COR 10, - COO?ll-C@)deZRglc&oxySOZRlVSO 2NR15R16, -
NHSO2R17 or - NHSO2NR18R19 where R10 is al kyl or
optional |y subst i t uf®d haM8ecycl e, Rl is alkyl, and
R12, R 13 R14 R15 nd R19 are, 10
independently of ea o?ﬁle?&%(grogen, al kyl or
het er oal kyl ; (t) -C(i):NRZGba(H)IRZﬂiRQ,Z) where R20, R2land
R22 i ndependently r nt h d ogen, al kyl or
hydroxy, or R20 andSEZ cteroatkyl;

k) optionally substituted heterocycle;
) optionally substituted heterocyclylalkyl; and
(m) optionally substituted heterocyclylalkoxy;
R® is selected from a group consisting of:
(a) hydrogen;
(b) halo;
(c) alkyl; and
(d) alkoxy.
In another embodiment the compounds are those where R is:

(a) optionally substituted heterocyclyl;

(b) aryl or heteroaryl both optionally substituted with a substituent
selected from halo, alkyl, amino, alkoxy, carboxy, lower alkoxy
carbonyl, SO;R' (where R' is alkyl) or -O,NHR'R" (where R’
and R" are independently hydrogen or alkyl);

(©) heteroalkyl,

(d) heteroalkenyl;

(e) heteroalkylamino;

® heteraloxy

(g) optionally substituted heterocyclylalkyl or heterocyclyloxy;

(h) optionally substituted heterocyclylalkenyl;

(1) optionally substituted heterocyclylalkynyl;
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together are -(CH2)n- where nis 2 or 3 and R22 is
hydrogen 15 or al kyl; (u) -NHC(X) NR23R24 where X is

WO 06n099% , and R23 and R24 are, independent| ypOf/usm0#020384

ot her, hydrogen, alkyl or heteroal kyl; (v) -CONR25R26'
where R25 and R25 independently represent 20 hydrogen,
al kyl, heteroal kyl or optiona4.y substituted

het erocycl ylal kyl, or R and R together with the

ni trogen togphi chhtiohsly: ﬁib‘é‘tnﬁiefd%&%& opt| onal l'y
substituted )qut e(lr;bocycl};/ ring yfc?}‘o 7where n is

an integer @ om thmalzy sx&n@turegmetesoc&slyéalmmmo

het er oal kyl nal ubs i,tuted h IaIkyI
IR RSATORA L AN g?dat\péemcyﬁ@iagféﬁ&%ﬁ?
each ot her (sj]ydrqg@ﬁkyl@deB—Rg wWHerd Etieh @mgle_\,ﬂond% dn‘S-NH and R’

sel ect ed fromthe group consjsting of
30 (b) halo: (c)isaptignallysubstitesd B‘?tR@ﬁWLRg)QI‘@B\/ SSORS",-

fromthe group c smglskmg W&yw%m}g)“@g}eq{n R
(c) alkyl; (d) h oal kyl ; 3 roxy;’
(g) anino: (h) aR¥yRERAR R )andlId?dnyhmhspamently of each other
heteroalkyl; hydrogen, alkyl or heteroalkyl,
(x) cycloalkylalkyl, cycloalkylalkynyl and cycloalkylalkynyl, all
optionally substituted with alkyl, halo, hydroxy or amino;
(m)  arylaminoalkylene or heteroarylaminoalkylene;
or
(n)  Z-alkylene-NR*R’! where Z is -NH-, -N(alkyl)- or -0-, and R*
and R*' are independently of each other, hydrogen, alkyl or
heteroalkyl.

Tn still another embodiment, the compounds are those where R' and R? are
hydrogen and B is phenyl. In an additional embodiment, the compounds are those
wherein R* is hydrogen and R’ is halo or alkyl. In another embodiment, the
compounds are those wherein R’ is chloro, fluoro or methyl and R® is hydrogen,
chloro, fluoro, methyl or methoxy. In another embodiment, the compounds are those
wherein R? is optionally substituted heteroaryl.

In yet another embodiment, the compounds are those wherein R? is pyridin-2-
yl, pyridin-3-yl, pyridin-4-yl, N-oxidopyridin-2-yl, N-oxidopyridin-3-yl,
Noxidopyridin-4-yl or pyridon-2-yl, all optionally substituted. In a further
embodiment, the compounds are those wherein R’ is at the 3-position. In still another
embodiment, the compounds are those wherein R’ is 4-F or 2-Me, and RS is hydrogen.
In another embodiment, the compounds are those wherein R® is optionally substituted
phenyl.

In a further embodiment, the compounds are those wherein R? is 3-
sulfamoylphenyl, 3-methylsulfonylphenyl, 3-carboxyphenyl or 3-
ethoxycarbonylphenyl. In yet another embodiment, the compounds are those wherein
R’ is 4-F and R® is hydrogen.
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(j) heteroal kyl; (k) optionally substituted
heterocycle; (1) optionally substituted

whedsnowyel yl al kyl ; and (m) optionally substitPCEUS2004/020384

het er ocycl yl al koxy; R6 is selected froma group

consi sting of: (a) hydrogen; (b) halo; (c) alkyl; and
(d) al koxy. In another enbodigfnt t he conpounds are
those where R3 is: (a) optionally substituted

het erogycl vl ; ar r heteroaryl Lonal |y
subst | L getetmba sl o sl BREnEERE 38 WheBRh RarS

al kyl', am no, gh)koxyetefatdyoxy, |ower al koxy carbonyl,
S2R (where R is al kyli or - 2NHRLR" (where R and

R' are i ndepend®nt | Relsladdog®n or al kyl); (O

het er oal kyl ; (d)y he .. (e) heteroal kyl am no;

(f) heteral oxyq%)g) %gtieu&%&] rll%ﬁlg’ubst ituted

het erocycl yl al &)| ooptiatadly sohstitutedhsterocydlylalityl;onal | y
substituted heterocycl.yl al kenyl: (j) opti.onal l
substituted h el(ér oc;‘?ml%//'l‘aip’@}?‘%‘it‘ftﬁs %‘gtSrﬁFY%ﬁlﬁﬁ‘loﬁ’
substituted he{grocypliydaakkaptitutdheteRty@PRIKyYamino;
substituted heterocyclyl al kyl gm no; (1) optionally
substituted hefgr oc%(a}k)wm%& avhsony|is a giggle bond, -O- or -NH-
-Y-(al kyl ene)-R9 where,Y.is_ a single.b L -0 or < 125513
and R0’ 1 s opti onal 1 "< By i Rl Hefug R ercartt oM 2RY
- CONR12R13, SC2R14, SO,RE2NRLIRIZR ' NKSSDRL7 0prNHSO,NR'®R"’

- NHSO2NR18R19 where R12 . RL
where R);, 1%3, RM, R R'® R'7 R'® and R" are

independently of each other hydrogen, alkyl or
heteroalkyl; or

(h)  Z-alkylene-NR*R*' where Z is -NH-, -N(alkyl)- or -O-,
and R* and R*' are independently of each other, hydrogen,
alkyl or heteroalkyl.

In a further embodiment, the compounds are those wherein R? is heteroalkyl.
In another embodiment, the compounds are those wherein R? is at the 3-position and
is selected from the group consisting of 2-dimethylaminoethyl, 3-
dimethylaminopropyl, 4-dimethylaminobutyl, 2-dimethylaminoethylamino, 3-
dimethylaminopropylamino, hydroxymethyl, 1,2-dihydroxyethyl, 3-hydroxy-3-
methyl-l-butyl or 3-hydroxybutyl. In yet another embodiment, the compounds are
those wherein R’ is 2-F and R is 4-F.

In still another embodiment, the compounds are those wherein R’ is 2-Me
and R® is hydrogen. In an additional embodiment, the compounds are those
wherein R’ is heteroalkoxy or heteroalkylamino. In yet another embodiment, the
compounds are those wherein R? is at the 3-position and is selected from the
group consisting of 3-dimethylaminopropoxy, 2dimethylaminoethoxy, 2-
hydroxyethoxy, 2,3-dihydroxypropoxy, 2-dimethylaminoethylamino and 3-
dimethylaminopropylamino.

In yet another embodiment, the compounds are those wherein R? is

optionally substituted heterocyclylalkyl, optionally substituted heterocyclylalkoxy
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, R14, R15 ,R16 R17,R18 and R19 are independently of
each ot her heteroal kyl; hydrogen, al kyl or

whedosnaoalkyl ; (x) cycl oal kyl al kyl, cycl oal kyl ab&pmg1004/020384

and cycl oal kyl al kynyl, all optionally substituted with

al kyl, hal o, hydroxy or am no; (m arylam noal kyl ene

or heteroaryl am noal kyl ene; ogs(n) Z-al kyl ene- NR30OR31
where Z is -NH, -N(al kyl) - or -0-, and R30 and R3lare

i BQSﬂmﬂ?%ﬁﬁétlﬁftecﬁ?&é}o@cmﬁlkylw&gﬁ'ltlll%gt}'ﬂer &hbodiment, the
het eroal kyl . In stil %nother enbodi nent

C 6pouTdls amtboaqmelwi@ rigatRhe afmsmn an@srsyhbctcg dronathe ghoup

| d
SR BB VR S s RS GREERE.
abknybhdlhu ﬁyeﬁtda@[ 3@ﬁdipﬁblmtyl)piob9l qu@pmﬂilﬁ cﬁmethﬂoziﬁ

rein R5 1s chloro, | uoro or

h&*&?@&@hﬂ 4yl 3- (moaﬂw@n-mmypylémmﬁe@ﬁ@mphOhn -4-

O PR R Rep s RRRRT S35 3 ot dRBRO MRS By iy,

edHd di «hem-;hmrherphohmém)jmomd end Naﬁethy«lpqremzﬁnmeuhyl

R b ol e Gmbodimag iisshinpanadsary fhose wherein R is -Y-
“@ﬂkﬂé&\}lﬂgdzbﬁéréfw& a‘é’ir ﬁ%dngo@-%rYNH ahd Re’pst g%%ﬁél#%subsututed

substi tut ed, | her enbodi nent, th e_conpou
ah@teltohné,emel{n F&Dles ,a8O1NR""B *p NHS O OhI-NHSDbNR]Sng

12 %{ﬂbfl%e’%mt 16 t e @m@ds dg(riqepﬁ}'lg ﬁ)iﬁlg ch otﬂer

eHiZdld bep alkyl et O4TRAU flﬁiﬁ f@ﬁl&r%ﬁ@ﬁ@lrﬂﬂﬁﬁ rtl‘l‘é Soniounds are those
optional |y substituted phen In a urt

eMBEEITE At 2 single bopdpadRAE -8 ﬁ%s@owﬁférgfn R3is 3-
sul fanpylp m’c naloé)inlgﬁﬁlzl%é ts{ﬂe 08{}% ﬂﬁ'}#e tr?oFe w|1ere1n R%is 5-

3- car boxyphe bxycar
amtﬂyixulfenyieﬂiyhmmufambglemtrpounds are those V\,herel n R5

4-F and dr.ogen. | n anot her, di ment, the
Ic:zrrpou péﬁl):zg t!fcﬁlbeg & FUNpOYsY selected from t%e group consisting of 5-

amino-1-(4-fluorophenyl)-4-[3-(2-morpholin-4-ylethoxy)benzoyl|pyrazole, 5-amino-1-

(2,4-difluorophenyl)-4-[3-(3-morpholin-4ylpropyl)benzoyl]pyrazole, 5-amino-4-(3-
aminobenzoyl)-1-(4-fluorophenyl)pyrazole, 5-amino-I-(4-fluorophenyl)-4- [3-(3-
morpholin-4-ylpropyl)benzoyl] pyrazole, 5-amino-4-[3-(2-
aminosulfonylethenyl)benzoyl] -1-(4fluorophenyl)pyrazole, 5-amino-4-(3-
acetylaminobenzoyl)-1-phenylpyrazole, 5-amino-4-[3-(2-aminoethyl)benzoyl]-1-(4-
fluorophenyl)pyrazole, 5-amino-1-(4-fluorophenyl)-4- [3-(3-morpholin-4-
ylpropylamino) benzoyl] pyrazole, 5-amino-4-[3-(2-aminosulfonylethyl)benzoyl]-1-
(4-fluorophenyl)pyrazole and 5-amino-1-(4-fluorophenyl)-4-(3-pyridin-3-
ylbenzoyl)pyrazole.

Also provided herein is a compound selected from the group consisting of: 5-
amino-1-(2-methylphenyl)-4-[3-pyridin-3-yl)benzoyl]pyrazole, 5-amino-1-(2-
methylphenyl)-4-[3-(N-oxidopyridin-3-yl)benzoyl]pyrazole, 5-amino-4-[3-(2,3-
dihydroxypropoxy)benzoyl]-1-(4-fluorophenyl) pyrazole, 5-amino-4-[3-(1,2-
dihydroxyethyl)benzoyl]-1-(4-fluorophenyl) pyrazole, 5-amino-1-(4-fluorophenyl)-4-
[3-(sulfamoylbenzoyl] pyrazole, 5-amino-1-(4-fluorophenyl)-4-[3-(3-hydroxy-3-
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(a) heteroal kyl; (b) heteroal koxy; (c)
het er oal kyl am no; (d) optionally substituted

whedosnaoyx| yl al kyl ; (e) optionally substitut edPCT/US2004/020384

het er ocycl yl al koxy; (f) optionally substituted
heterocycl yl al kyl ami no; (g) Y-(alkylene)-R9 where Y is
a single bond, -O or - NHand is optionally
substituted heteroaryl, - Fa 'R13, - SO2R14,

SN o M o SRR R o 14, 12,
ehyclirﬁnjlzdyeropﬁ)égr)agﬁlr) bemzlolﬂ]byrazolﬁﬁ-mml—%{/]l &2 Ior (h)

S R RA Do ed T g DiRsRRERyD By Stk rapino- -

h { I

%‘*&?"?2@ e é‘%%%h‘2%‘?‘5‘?‘3‘*%“)0"539%%%%#?% s

het er o&hithdr providedfsréinis ednoptivmd selected éounifbi}amd@ -%fE1odo-

' he 3- d
t Pere b Boardbehg s B et Ry e iRy o g0
dppfatzdslyi -IiNafRtIRY ! 4-méthel - B’a{zlamhcwmr(skmmd) A-benzoyl-pyrazol-1-yl)-
2- di met hyl am noet hyl am no,

ditreethyl-benreis 8eidp3r( ammine: 4199%&9%@%;/1 -yD)-N-cyclopropyl-4-methyl-

Lo oA B et i -

c {)Sramurd)d&-(alcﬁlotﬁmml)mmmln RHN- sydeﬁomyidl M6thybbénzBmide; {5-

whhr ety 3L Bt e b ) gan - omagol -1} Phenyt-

o ol S0 BRpPANAN e o

e mpdopropylt4-methyl-benzamide; 3-[5-amino-4-(3-formyl-benzoyl)-pyrazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-hydroxymethyl-benzoyl)-pyrazol-
1-y1]-N-cyclopropyl-4-methyl-benzamide; 3-{5-amino-4-[3-(4-methyl-piperazin-1-
ylmethyl)-benzoyl]-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-
(3-morpholin-4-ylmethyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide;
3-[5-amino-4-(3-morpholin-4-ylmethyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide; 3-[5-amino-4-(3-benzyloxy-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide; 3-[S-amino-4-(3-hydroxy-benzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(4-methyl-benzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methyl-benzamide; and 3-(5-amino-4-benzoyl-imidazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide.

Also provided herein is a compound selected from 3-[5-amino-4-(3-iodo-
benzoyl)-pyrazol-1-yl]-N-methoxy-4-methyl-benzamide; 3-(5-amino-4-benzoyl-
pyrazol-1-yl)-N-methoxy-4-methyl-benzamide; 3-(5-amino-4-benzoyl-pyrazol-1-yl)-
N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide; {5-amino-1-[2-methyl-5-(4H-[1,2,4]triazol-3-yl)-
phenyl]-1H-pyrazol-4-yl}-phenyl-methanone; 3-[5-amino-4-(3-[1,3]dioxolan-2-yl-
benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-formyl-
benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-
hydroxymethyl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide; 3-{5-
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conpounds are those wherein R3 is at the 3-position
and is selected fromthe group consisting

wob®@saowes hyl am nopr opoxy, 2di met hyl am noet hoxpgT/R52004/020384

hydr oxyet hoxy, 2, 3-di hydr oxypropoxy,

2-di met hyl am noet hyl am no and 3-

di met hyl am nopr opyl am no. ? t anot her enbodi nent,
t he conpounds are those mhere R3 is optionally

Rk SRt Sy Ses sl 31 N ckbbropyi-
heingstdehydnaldkyd- pavamino-4-(8- ﬁlbrﬂHohﬁmOylhﬁthyﬂi’emﬁiymazol 1-yl]-

t he conpounds are those wherein R3 is

3Np@@l<aprqml -Arigetpxl- 'zeé\r@etd@dm -SRRNE (W%mmm}
85?%8?12%8‘(&28! i @)JAI)V%{)'%IIBQI%BW(X-ZE&%}/I(?ngrarrrgd? c? [’]5 -amino-4-(3-

| batizyixlpdienzoyBy- pmam']dl-ylﬁr—wfeyﬂ@momﬂw r,nethyl benzamide; 3-[5-amino-4-

23%“%5?% ‘%‘1%04)%% Eﬁy ANRSESA @%yﬁﬁ iR de; 3-[5-amino-

yh-)(@-tn'iaﬂlgﬁmeﬁibylﬂpﬁﬁﬂﬂqulﬂlﬂ\p@fdlﬂir&y}ilfmﬁl%&l -benzamide; or 3-(5-
S, S- di oxot hianor phol 1 n-4-yl)

Bam@osl Ur:mwl-mdambﬂ ﬁbN—mbmngpyﬂhyhmzarmde

N- net h zi nyl net di ti onal
enbodi OYI edléc‘(fwrrl\%1 rsld %erleeCt?aq;%%g wherein R3is -Y-

(al {IsyAnarraM R (2bticthyTarh foaetleyl egbam O denzo@H -imidazdlEt -yl }-N-
and RO is optronally substituted heteroaryl,
- colgpropl amidgopNRI5R16 , - NHSO2RL7 or

SRR b ot ol o R

ahkyhmbemnmnéroalkyl | a further enbodrnent t he

Cg T8 epie A G EepRacteRng o BT G 050

middle corrpounds are those wherein R3 is 5-
nethylsulfonylethyl or sul fanoylethyl. Al so provided
har(8iAmine-dacysiohssurrdabenyddmidezpl- bt Nesygloprapyl-4-methyl-

nsi st le of 5-
ﬁf cli(’4 fl uorophenyl)-4-[3-(2-norphol i n-4-yl et hoxy)

be ZMMW—@MI%ntaﬁe@ﬂbd’i@l imidazol-1-yl)-N-cyclopropyl-4-methyl-
(2 4-di f 1 uorophenyl ) -4-[ 3-(3- nof

hbrrrmm@q spropyl ) benzoyl ] pyrazol e, 5-am no-4-( 3-

ag'l(g %ﬁ{ﬁl{)%’ éﬂefn:ylag gf LIHBE%? h%Y—P—Wc@%%ﬁ% -methyl-benzamide;

am no- uor

nﬁr[ﬁhﬁﬂhlm M(ty&ﬂwdnyb&rbmﬂzaayﬁcﬂnybynmiazbbl -yl]-N-cyclopropyl-4-methyl-
5;am no-4-[3-(2- am nosul fonyl et henyl ) benzoyl ]
- berzamidfor ophenyl ) pyrazol e, 5- ani no- 4- ( 3-

295[5 ym%mgﬁ&%%!aﬂoaﬂnb DSy b 'irﬁi%l‘ahﬂo 1- yll—N-cyclopropyl-4-methy]-
am no- 4- am noe hyI ) benzoyl ] -1-14-
benzamide; and
3-[5-Amino-4-(3-isopropylcarbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide.

Also provided is a compound selected from:
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methyl- 1H-pyrazole-4-
carboxylic acid ethyl ester;
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carboxylic
acid ethyl ester;



fl uorophenyl ) pyrazol e, 5-am no-1|-(4-fluorophenyl)-4-
[ 3- (3-norphol i n-4- yl propyl am no) benzoyl] pyrazole,

WG 2@510000731- [ 3- (2- ami nosul f onyl et hyl ) benzoyl ] - | PCT/US2004/020384
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(4-fl uorophenyl ) pyrazol e and

5-am no-1-(4-fluorophenyl)-4-(3-pyridin-3-

yl benzoyl ) pyrazole. Al so proy&?pd herein is a conpound
selected fromthe group consisting of: 5-

gg{g?-g\ﬂnn()% %ﬁ&ﬁéh?ﬂ@%&lyf"pﬁz&w U iNe 1o rb AN R RY T

o-ammn
n’ed:rtzyinptaenyl )-4-[ 3-(N-oxi dopyridin-3-yl)benzoyl ] pyrazo

AR BB LB ERY - benga Pusr O U P BgPaR e ety

Sbé}{ﬁaﬂﬁﬁeﬂr [3-(l,2- dihydroxyethyl)benzoyl] -
1-(4-fl uorophenyl) pyrazol e

55 ghkening= I-(x-avclopuenydesieamoy) 24methyl- phanyt)abyyiseoie dysarboxylic

P

5¥%{§1£ﬁ%z-yl'lql?lg?’f | uor ophenyl ) - 4-[ 3- ( 3- hydr oxy- 3- net hyl but

y B)(5aninew-¢ wishezaleearbonyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

5- arri no-1 - (4-fl uorophenyl)-4-[3-(2-(I hydroxycycl openty
& afbnzoyl | pyrazol e, 5-ani no-4-[ 3- ( 2-

'Tgt}br}{ &%Lejﬂ’-t%%I@F%I%W%{%@EmQﬂpﬁénﬁﬂfﬁP-BWJ)l)e-4-carboxylic

pyraz
daditl epcloidxytantiyle.4- [ 3- ( 2- hydr oxyet hyl sul f onyl )

b | Furt h i ded herein i
conponditesspaedis woiaiosnd BGEESR (55! Ddobenzoyl ) -
3?%940 1- (y&§d&ﬁr8@néQm&ylm&hemlyr-pw@m #Rthylsulfanyl-1H-

am no- 4- benzoyl pyr azol

I pwa;olwmwc acigenhgd; - benzani de;
lgmmo & ?S cyclfc?pr%;?))icar@{ngﬁ 9. methxll %ﬁen@l)@mﬁlanpﬁ%%’ﬁ H-

3p§q&zam4n@rl§lo)@ﬁeaayllanﬁ&ef azol -1 -yl)-N-cycl opropyl - 4- met
benzam de;

351AmER: he-avdlaprppyearbaned 1)‘16%5‘/} abawDr3-prefhylsulfanylyiH+,

[egggk&e%%ﬁz ﬁhcgmd oth %ce)sj/tfr)’ pyrazol -1-yl]-Ncycl opropy

I 54Amatoh3/-[(3hfhltma-rhedaflca{r&moyl)-methoxy] 1 (5 cyclopropylcarbamoyl -2-
am 4H t 3-vyl henyl

s REbb AT YrOREaI hreomsils poid i Bsier ¥ )~ Phenyl-

3 L l -
i AR

SbFISZaamlmo 4- (3-fornyl -benzoyl)-pyrazol -1-yl]-Ncycl opr

e

ARG B e AR R o pareslyy) Eﬁy%yacé ppp-d-methyl
ylb]gnjunﬁaegl opr opyl 4- et hyl - benzam de;
3-{5-am no- met hyl - pi perazin-1vyl

bér{éa@m]nop%rbwevl B n}ﬂtl}qu:m%ﬂob;srYébbTrcs/&lwwwré@hzla‘?ﬁnaamide;
AR s PR ety Bl G hydpr ey -
pppmyblem-mbdnwlhe laeid zhyil dﬁer 3-[5-am no-4-(3-no f
h0| ﬂ?&%ﬁﬁ -{I—Eﬁ\}ém E—Z? %gc}io rogylgéar%amoyl 3/ nlethyl p%eny%o{ﬁ Ff))élrazol 3-
> giogcgsfpﬁ%ﬂdﬁxe(l%mﬁb QXM 1REBEQY bkerPyr azol -1 -yl ] - Neycl
3-(5-Amino-4-benzoyl-3-methylsulfanyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide; and

3-[5-Amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-

benzamide.
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4- et hyl - benzam de;
3-[ 5-am no- 4- ( 3- hydr oxy- benzoyl ) - pyrazol - 1-yl]-

woOkapobwps opyl - 4- net hyl - benzam de; PCT/US2004/020384

3-[5-am no- 4- (4- net hyl - benzoyl ) - pyrazol -1 -yl ] -

N- cycl opr opyl - 4- et hyl - benzam de; and

3-(5-am no- 4- benzoyl -i m dazol é yl') - Ncycl opropyl -

4- et hyl - benzam de. Al so provi ded herein is a conpound

oyt azof 1P ORE e e st BB e e
33([5—Aaﬁiln601- @rxbanben{iqywlgzﬁo{ 1- yl]-N methoxy—4-rr’1ethyl benzamide;
[ -yl)-N et hoxy- 4- rretogl -benzam de

33((@ A;mnﬁdt bpng@}ﬁlz@qu r)gkyrmpthg;p} -4-methyl-benzamide;

1-9B0Z -G LH id;
%%ﬂé}g%ﬁ?l c?%lb 2? ﬂ yr%nzzglc-acfyl] Ncycl oprop
yB—(SAmm-‘d Kyblentyeparazalel -yl)-N-cyclopropyl-4-methyl-benzamide;

R A T e e S R e

33[[52%61@ (§'1&cﬁ)‘ Bénz8}1%9mb1any@-mic9@16 Ry Y1-4- methyl benzamide;

pyrazol -1 - -net h enzam de;

D S A iy SOG40 531 Shemyt] Lk pyrazol-4-yi}-phenyl-

p zol -1 -yl]-N-cycl opropyl - 4- met hyl - benzam de;
SelEEG0. 4- (3

hgd5 ainen g1 Bﬂiﬁdﬂﬂ&ﬂ-ZM—b&mbf})lpyydz]oi -yl NLayploppyplyt-4-mathyl-
et hyI benzam de; 3- {5-am no-4-[3-(4-nethyl-piperazin-
1 benizawidsy| ) - benzoyl | - pyrazol - 1-yl }- N-cycl opropyl -

hoI taﬁ—ih &?ﬁ@ﬁgygﬁz aﬁﬁs}g g%/drigz%l -ﬁf—' }Wl)({propyl -4-methyl-benzamide;
|\Bqgahnm-eﬂwhwmgmmy;-bmamp@mzom{%]—Hmynloprbpéfemwhyl-

lin 4 | met hyl benzoyl ) -
p§?f}ﬁ‘6’| -yl ]-N-cycl opropyl - 4- met hyl - benzani de;

33[5-AhHQ-4- (@shethyl-plperazm 1 ylmeth I\?_benzoyl ]-pyrazol- 1 yl} -N-
benzyl oxy- benzo | )-pyrazol -1-yl] cycl opropyl - 4- net hy

| cydoprapylefemethyl-bengaiids; 4-

L e s
4n{eﬁ1ynabemahn@gnzoyl ) - pyr azol -

-N-cycl opr opyl - t hyl - benzam -(5
aﬁr OAQJJI}%M};Q momhp&lil(ﬂ yl ethoxy? benzoyl] pyrazo] 1 yl}-N cyclopropyl-

4%&@{-&3{& Igigreopyl 4- et hyl - benzam de. Al so provi ded
is a conpound sel ected from

33{[5- aﬁrmm (8-HeBz¥@xydberebylyparazobl -gt|iyicyaclopmppl/4-mdbigiz o
y%tl: azol -1 -yl }-Ncycl opropyl - 4-met hyl - benzam de;
Gz -4-(5-chl oro-thi ophene 2-carbonyl)-i m dazol -1

ahlilﬁc‘/ Qfl(g (yg@kly “HenzdWB)-pythz JUN-Eslopropyl-4-methyl-

hydr azi'nocar bonyf1 benzoyl )-i m dazol - | -
yb]:nm@écl opr opyl - 4- net hyl - benzam de;

08([g ﬁ%mnaaf,éfrﬂ%}/ﬁ%l he%)éoﬁlx Cara%inly Iﬁncgcqg Iopyl 4 ln)ethw] Be\,{rgamme
3-(5-amino-4-benzoyl-imidazol-1 yl) N-cyclopropyl-4-methyl-benzamide;
3-(5-Amino-4-cyclohexanecarbonyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide;
3-(5-Amino-4-cyclopentanecarbonyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide;

3-(5-Amino-4-phenylacetyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;
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3- (5- Am no- 4- cycl opent anecar bonyl -i m dazol -1 -yl )-N-cyc
| opr opyl - 4- et hyl benzam de;
W@2{05/08097n 0" - phenyl acet yl -i mi dazol -1 - yO N- cycl PEF/Og20047020384
nmet hyl -benzam de;
3-[5- Ami no- 4- (t et rahydr o- pyran- 4-car bonyl ) -i m dazol -1 -
yI 1 -N-cycl opropyl - 4- met hyl benggun de;
[5 Am no- 4- ( 3- et hyl car banoyl - benzoyl ) -i m dazol -1 -yl ]
Syﬁh%[@?(isoﬁoﬁﬁkmms 2Rz 6NA)- irAfddzol- 1- ?/)]-N-cyclopro yl-4-
(3-i sopropyl car banoyl - benzoy imd azoﬁ)
me}hbegwhnm opyl - 4- net hyl - benzam de. Al so provided

[ | e dfro

53 RO EE G R ye o keway D i LA
eujmbprbbﬂwfr@qgh-ee&anﬁ@d boxylic acid ethyl ester;
5- Am no-1 - opr opyl car banpy| th){\l- phen yI )- | H
p9r[§z°sn@o44 6301?%qubﬁwoalcbedw@xlhwdééqlelryl “N-cyclopropyl-4-methyl-
3pbmafiadio- 4- cycl opent anecar bonyl - pyrazol -1 -yl)-N-cycl
opr opyl - 4 met hyl benzani de;
33{[5 Mnm%@-ﬁ@tﬂy}qartamaybbmmyhﬁdmnlz byl YN pyclapwpyl-4ynethyl-

I | opr opyl - 4- net hyl benzam de;
]"%ﬁaﬂ%‘f - (5-cycl opropyl car banoyl - 2- et hyl - phenyl ) - | H

pﬂ[@%hﬁm% gﬁéﬁ?@ﬁbﬁﬂcﬁﬁéﬂoﬂ%ﬁ%y@mﬂﬁuol 1- yl]-N cyclopropyl 4-
5- Am no- 4- cycl'ohéxanecar’bonyl - pyrazol -1 - N-cycl o
pn@ﬂwlbmmlﬁﬂyl benzam de; and

pyﬁ?ﬁ%ﬁ Zf‘ ES ?%i ﬁ Eé)%l i E%gﬁ%oﬁ@x Y&’ dclla Ws%uopmpyl 4-

PV yil®eniamide; corrpound sel ected from 5- Ani no-
1- (5-cycl opr opyI car banoyl - 2- net hyl - l) - 3- ul
f an{;ﬁrAm1rmp§n{%£@p@h0hn%é1%@fewlo@eta?&y - am){ I-1 Ty1)- N-cyclopropyl 4-

+ ?ycl opr opyl car banoyl - 2- et hyl - phenyl ) - 3-m
esu %ony | Hoyr azol e- 4-carboxylic acid am de;

5-3/3{1‘51-Ammio~4 H3¢gyclappompmtthal-taboydyl 2berebpiHimptazolyl -y H3Nm
egyéﬁrﬂ{;{zlazpquihlyll_lggrrlz%%n?cllg_ 4-carboxylic acid ethyl

5345811(591& 44 t@rr&ﬁld% gyﬂaﬁﬂ%lrmmﬁmdzbt-m%ﬂmkayl:robrdp%r-mfnemyl-

cl opr opyl car banoy
mbeimamighenyl ) - | H- pyrazol e- 4-carboxylic acid ethyl

€ %E(g [a;mino-4-benzoyl-3 -methoxy-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;
3-(5-amino-4-benzoyl-3-ethoxy-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;
3-[5-amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide;
3-[5-amino-4-benzoyl-3-(2-benzyloxy-ethoxy)-pyrazol-1-yl}-N-cyclopropyl-4-
methyl-benzamide;
4-[5-amino-4-benzoyl-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazol-3-
yloxy]-piperidine-1-carboxylic acid tert-butyl ester;
3-[5-amino-4-benzoyl-3-(piperidin-4-yloxy)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide, trifluoroacetate salt;
3-(5-amino-4-benzoyl-3-methylsulfanyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide;
3-(5-amino-4-benzoyl-3-methanesulfonyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

benzamide;



3- [ 5- Ami no- 4- benzoyl - 3- (pi peri di n-4-yl oxy) - pyrazol -1 -y
[ ]-N-cycl opropyl - 4- net hyl benzam de;

WE2(05/0#39700- 4- benzoyl - 3- met hanesul f onyl - pyr azobet/ugiop4/020384

10

15

20

-cycl opr opyl - 4- et hyl benzam de;

3- (5- Am no- 4- benzoyl - 3- net hoxy- pyrazol -1 -yl)-N-cycl opr
opyl - 4- et hyl - benzam de;
5-An1no-I-(5-cyc|opropylcarbaﬁﬂyl-2-nethy|-pheny|)-3-(

g;{.gdgn%y.zﬁwc%grz)ﬁwg%an%éﬁlﬁhe&-yf.sﬁgn%m-ira:ethayﬁsiu?faswﬁ&-

4- fyRaAE-BRarboREINZ&Nd amided- cycl opropyl car banmoyl - 2- net hy
| - henylz-lkkpyrazol-s- yl oxy] - pi peri di ne-1-carboxylic
ac-aminer -(j;gyg}q)prggylgq:rpamoyl-2-methy1-phenyl)—3-methanesulfonyl-1H-
3-(H- Am pa- 4- her - 3= | sul fanyl -pyrazol -1-yl)-N
cf%%%%ﬂ%ggﬁé??ﬁ@%ﬁ%é%%ﬁ%gﬁgﬁe; and

3- §-amhis- NOs-dydiepropyibarBarg @yl e ty-phétydx3-methyylait fahyl- FEA
]-N-cycl opr opyl - 4- et hyl benzam de. Al so provided is a

c d?bﬁmlf'd‘*scéwb@éyléaaﬁ Bify1 ester.

3 5- Ap Qs Aok 3 -pyrazol -1 -yl ]-Nnmet hoxy-
3Tt ny! pafadelr e oAl
3- ( 5- Amhso providdauAwydin pyya prootss iferyirypaxingmtdemppund nffonmhla (1),
benzam de:; . s

3 Whch procEss invplyss BG1stSRS 5701 - 1 - y1 ) - 4- et hyl - benzoi ¢

acid; (j) reacting a 2-keto-3-phenylaminoacrylonitrile of formula 1:

3- (5-am no- 4- benzoyl - pyrazol -1 -yl )-N-cycl opropyl - 4- net
hyl - benzam de;

3-[5-ami no- 4- (3-i odo- bengoyl ) - pypazol -1 -yl ]-4-methyl -b
enzoi ¢ acid;

3-[ 5-am no- 4- (3-i odo- benzgp
pyl - 4- net hyl - benzami de; R
{5-am no-1-[2-nmethyl -5- (4H-[ loy,dn4] triazol - 3-yl ) - phenyl

]-1 H pyrazol - 4-yl } - phenyl met hanone;

3-[5-am no-4-(3-[1, 3] di oxol an-2-yl - benzoyl ) - pyrazol -1 -
yl']-N-cycl opropyl - 4- met hyl benzam de;

3- [ 5- aniiR ahyldzineofidrmidenzoyl ) - pyrazol -1 -yl ] - N-cycl op
ropyl - 4- met hyl - benzam de;

3- [ 5-am no- 4- ( 3- hydr oxynet hyl - benzoyl ) - pyrazol -1-yl]-N
-cycl opropyl - 4- met hyl benzam de; NH,

3-{5-am no- 4-[ 3- (4- et hyl - pi p&r azi n-1 -yl net hyl ) - benzoy

I 1-pyrazol -1-yl}-Ncycl opropy, 4=Tret hyl - benzam de;

S-f S-am no”- CS- nor phol i n*-ylwet Ryl - benzoy”- pyrazol -1 -y

| J- N-cycl opropyl - net hyl Jsenzam de$

3-{5- Am no- 4-[ 3- ( 2- nof

hol i n- 4-yl - et hoxy) - benzoyl ] - pyrazol -1 -yl }-N-cycl opropy

| - 4- et hyl - benzam de; 2

3- [ 5-am no- 4- ( 3- benzyl oxy- benzoyl ) - pyrazol -1 -yl ]-N-cyc

| opr opyl - 4- met hyl benzam de;

S By Ri Rk Ry e ar Heted hefeid id frovide a contpotind of formila ()

where R' is hydrogen; or

az6N-1 -yl ]-Ncycl opro

z

(i)  reacting a 2-keto-3-phenylaminoacrylonitrile of formula 3:
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3-[5-am no- 4- (4- net hyl - benzoyl ) - pyrazol -1-yl]-Ncycl op
ropyl - 4- met hyl - benzam de;
W@ 24050099750 0- 4- benzoyl -i m dazol -1 -yl ) - N-cycl opr pOWUSZb0#e20384
t hyl - benzam de;
3- (5- Am no- 4- cycl ohexanecar bonyl -i m dazol -1 -yl )-N-cycl
opr opyl - 4- net hyl benzam de; 42-
3- (5- Ami no- 4- cycl opent anecar bonyl -i m dazol -1 -yl )-N-cyc
| opr opyl - 4- met hyl benzamde; 0
3- (5- Am no- 4- phenyl acet yl -}
- 4- met hyl - benzam de; 4
3-[ 5- Ami no- 4- ( 3-i sopropyl cart
-yl'1-N-cycl opropyl -4- net hylprpgrizam de;
3-{5- Am no- 4-[ 3- (2- di net hyl am no- et hyl car banoyl ) - benzo
yl]-im dazol -1-yl}-Ncycl opropyl - 4-net hyl - benzam de;
3- [ 5- Ami no- 4- ( 3- et hyl car banmoyt- benzoyl ) -i mi dazol -1 -yl ]
- hhete Britheyityddoxyehitil drdiakagrogieand R is as defined herein with a
3- [ 5- Am ngQ- 4- ( 3- net hyl ¢ar banoyl - benzoyl ) -i m dazol -1 -yl
] hydrazipg egfoaaylaAtprPé?w F BEADR n&@?r}OHTYulg 4
3-[ 5- Ami no- 4- ( 3- cycl opr opyl car banoyl - benzoyl ) -i m dazol
-1 -yl]-N-cycl opropyl -4- nmet hyl - benzam de;
3- [ 5- Ani no- 4- (3-cycl opé r Barmoyl - benzoyl ) -i m dazol
-l -yl]-Ncycl opropyl - 4- benzam de;
3-{5- Ami no- 4- [ 3- ( nor phrt- jaronyl ) - benzoyl ] -i m da
zol -1 -yl }-N-cycl opropyl - 4- -Noenzani de;
3-{5- Am no-4-[ 3-(cycl opr o;ﬂZf“rre . - dar banoyl ) - benzoyl |
-imdazol - 1-yl}-Ncycl opropyl - et hyl - benzam de;
3- [ 5- Ami no- 4- (t et rahydr o- pyrap 3 b%nyl )-im dazol -1 -
yl - N-cycl opropyl - 4- net hyl be&Rfzani de; R
3- (5-am no- 4- benzoyl - 3- net hoxy- pyrazol -1-yl)-N-cycl opr
opyl - 4- nmet hyl - benzam de; 4
3- (5-am no- 4- benzoyl - 3- et hoxy=pyr azol -
1 followed-bsohogsiopyk the-Zretoly to the mizsirdddR?: group to provide a compound
3- [ 5-am no- 4- benzoyl - 3- ( 2- met hoxy- et hoxy) - pyr azol -1 -yl
] QRWIW%WFREJW%%GBénzam de;
3- [ 5- api:no- 4- . - N RELROEY )7 RY -
LN D o RS o P RO R RORT b RY G4,
4- [ 5- akivho- 4ptiaratly gbnveriifg thy compowpldfdampdatl) ipreparedtingteps
| -pheny!)- L@%S gé&&gbovg LAY LoREDShL 18a aaGROR B by ©
3- [ 5- am no- f=heRap¥ith dn aeidper i di n-4-yl oxy) - pyrazol -
1-yl]-N-cycl opr ol?yl - 4- et h){\l benzam de .
tri fl uév)oaceptaenally gpaverting the compound of formula (D) prepared 1n steps

(1), (ii) or (iii) above, to the corresponding free base by treatment with

1
=
1
O
z,
=
~
1
(@)
<
e
(@)
©
=
(@)
©
=

a base; and

(vi)  optionally separating a mixture of stereoisomers of a compound of
formula (I) prepared in steps (i) - (v) above, to give a single
stereoisomer.

Also provided herein is a process for preparing a compound of formula (I),

which process involves reacting a compound of formula 35:



3- (5-am no- 4- benzoyl - 3- net hyl sul f anyl - pyrazol -1 -yl )-N-
cycl opropyl - 4- net hyl benzam de;
W@ 20510899730 0- 4- benzoyl - 3- net hanesul f onyl - pyr azobet/ugion4/020384
-cycl opr opyl - 4- et hyl benzam de;
5-am no-1-(5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - 3-m
et hyl sul fanyl -1 Hpyr azol e- 4-cagboxylic acid am de;
5-am no-1 - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - 3-m
et hanesul fonyl -1 Hpyr azol e- 4£carboxylic acid am de;
and :
5-an1no-|-(5-cyc|opropy|c%rb."i | - 2-met hyl - phenyl ) - 3-m
et hyl sul fanyl -1 Hpyrazol e- 4-cqrihoxylic acid ethyl
ester. C. Preparation offdNhe Chopognds Al so provi ded
herein is a process for prep a conmpound of
formula (1), which process i ves the steps of: (i)
reacting a 2-keto-3-phenylrfiri noacryR%nitrile of
formula | : PhHN with a hydrazine of fornmula 2: where
R3, R4 R5 and R6 are as defkned herein to provide a
conpound of formula (1) where RL is hydrogen; or (ii)
reacting a 2-keto-3-phenyl am noacrylonitrile of
fornmul a 3: PhHN where Z is either hydroxy, nitro or
hyhgredt and Raree Fupsidstined kpseingad L pdeaving groumunder

h ' Qf 1 . i ; d of. .

AT ARIE LA Al SRR, RS RERE IO g o
5t peudelsilo, ady1&8y, gediuprdaeylpxy) W-dikory 0P ateddiak N-fieflsk famino,
(%&hmhere R1 'ﬁ-h drogggﬁ (ij1) optionally nodifying

a1 G ofgroometaligyeagen MBRIaRG groups; (iv)
optionally converting the conmpound of forrmula (I)
preparedyn steps (i), (ii) or (iii) above to the

acid; (v) optionally converting the conpound of
f whenalR3 apdl R* presgsateéided hersiheipd M iis) a meialljc @6iefy, iricluding, but not
\?ﬁl?l\ﬁgdatog g% tgﬁ(g]é%??ul,egnpa%]aqfng %a;ﬂg reneeta ,aa%?l abt%/antsirti%getﬂnrgqul, such as

10 Li, K and Mg, to provide a compound of formula (I) where R' is hydrogen;

(i)  optionally modifying any of the R', R, R* R’ or R® groups;

(iii)  optionally converting the compound of formula (I) prepared in steps )
or (ii) above, to the corresponding acid addition salt by treatment with
an acid;

15 (iv)  optionally converting the compound of formula (I) prepared in steps

(1) or (ii) above, to the corresponding free base by treatment with a
base; and optionally separating a mixture of stereoisomers of a
compound of formula (I) prepared in steps (i) or (iv) above, to give a
single stereoisomer.

20 The compounds disclosed herein are merely exemplary, and one skilled in the
art can be readily prepare compounds in the same manner as that disclosed herein
using well known methods of chemical synthesis, including methods similar to those
exemplified herein.

Compounds provided herein may generally be prepared according to the

25  following schemes and the knowledge of one skilled in the art. Additional
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(vi) optionally separating a m xture of stereoi soners
of a conpound of forrmula (1) prepared in steps (i) -

w@ejosabwve, to give a single stereoisomer. Al SBCT/US2004/020384

provi ded herein is a process for preparing a conpound
of formula (1), which process involves reacting a
conpound of fornula 5:where 4and R6 are as as

defi ned hereln and L is a |eaving group under

Ogﬁﬁﬂﬁ h&ax‘é' FI 58 %‘e{aﬁﬁ‘ﬁé'ﬂ%goﬁ&ihﬁm 16,376,527,

ut not hal o seudohal 0,
abpl @%66 arﬁeﬁr44|4;ﬁ@6mﬂ3lhtamyﬁod‘dl Bit&o Ap@hcamon Pubﬂmlatlam Ng. WO

N- oxyam th an or onetal li.c reagent of
o Rt S s et By st o s 1 s &
met al | {1£2dWmRiiék Yo th'e%'ckﬂbﬂlg’ln@ﬂ'hoﬁ%d By f@fér@ﬁ’cet We d&dlose the
alkali netal, an alkaline earth nmetal, and

t fdloawing onndlimitinglexampley odsnathodskusgfid fwthetp@ocbm@nﬁ a

ound, of f. | a. [ 's rogen; (ii)
oFRRBA s Py arT Y Rt ks el 1 R R s or o
gr oups Anfihed dttdeped engdyl yr Baemr;tllrn@ stylaaanmp sl @§
formula (1), prepared in steps (i) (ii) above

t HeeradiaepiEnde mgep&eatwnaftféh@ p@)tﬁpglam%s nygvided é‘?‘i?éfht Twr@ [jre
g}aﬁg'nget}(\ﬁ Vafrpq b g%aéucx laeﬂx&{la eE‘gnEﬂ? s;eggg@ggd ?2 the art of

I'n steps
t bganﬁ:rcr}&apstmm%gefaﬂ eethakof| lwe;talrmgtamnes wéctfil ia thapeeparation

opt i onal se n tur .of stereofsoners

0P eCHHFOUE B G an crs Thelpleadn serratess (1) or

( ' V) aROY&itulel aBIMR &F t$HOANFuTHATRALR QAR be pldMared from
conmpounds di scl osed herein are nerely exenplary, and

onemmcrctlhlé)d avanlatblﬁe3arrtln@&rrnbtéy}b@amlr:;acxﬂr@ isted in Scheme L,

ou t r rejn
SRE dRedsiatlE: ROPRatTROR e B ShadyRf pARRLARTE
i mbu@wm N&tWods2/30484. %nmlaeﬁbmeaa&whlﬁdcegiomr Thid.is
lg(ggrunds provi ded herein nay general |y be prepared
a

%ﬁdn@y s@ndengation) Wishmethd %Iﬁmé@lrsaln@etcﬁeplk%w&a GC and
OHOBE A BOEHraD it BRndkhovAHG HQRGIONET pfcTht BodRed

exa
6 subshitdted anibind b tyﬂ;ﬁﬁ(&bcﬁs&, Hidido G0Gri dmghlt.
InternaiionaIPatent Appl i cationPublicati onNo. WO
9 each of which is incorporated herein by
ref erence.

MeNH,*HCI, EDC

Me (Boc),0 Me HOBt, DIEA, DMF
OH
HaN BocHN : T OH
o) (0]
Me
Me HCl/Dioxane ID\W
- . _ + NHMe
BocHN NHMe CI" H3N

0 o}
(n

Substituted anilines of type (III) useful herein can be prepared from
commercially available 3-amino-4-methylbenzoic acid as depicted in Scheme 2.
Condensation with cyclopropylamine using the coupling agent EDC affords an

aniline of type (III).
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provi ded herein (see, Schemes 1-8, infra). Am nes
attached to aryl or heteroaryl ring systens are useful
as internediates in the preparation of the conpounds
provi ded herein. There are nﬁﬁs'nﬁthods of preparing

S I nter medi ates known to one skilled in the art of
o#%a%?%ichenistry. Several methods of preparing am nes
useful in the preparation of the conpounds provided
herein are i)lustrated in schemes 1-7. Substituted

ani line of typg Yl l) usefieportrsireE?F can™ epar ed

f rom comer gj 8i | abl'e 3-am no- 4- Qi C
acid as depicted im Schene 1, using nmethods g miYar to
those disclosed in International Patent Application
Publ i cati on No. WO 02/40486. Aniline is prftected by a
Boc group. This.is followed by condensation with

nmet hyl am ne usi ng the coupling agent EDC and HOBt. The
Boc gr Gupstitatddnanlineniugpe (Y )ketful hediroxantse prepgieddrom

hFAFBERTFBAY a8 0 1e 4 TaE i RARRI A aLisdie Ea &) Sepieme 3
ng bthOds M |aF (Hds@ ¥RAR R s BN INENGt Ghal AN nk Application

Subst’i t ut ed anlrlnes of type (I11) useful herein can
beéPuptiegtaomeNof Wi 03®3348% i Gbhdenastaon afbthe acid with t-butoxy-

3-am no-4-nethyl b [ i d LGt [ .
oA EVRER 4 Ve i P bpe it TEELGIY HABCEOETR
agReiecle@acHf KRirsisdanDapiotédtidnatith YPA, (d1ldwedSsh1esmiedsdvidn with

triethyl orthoformate yields the oxadiazolyl-substituted nitrotoluene.
Hydrogenation of the nitro group gives the desired aniline of type (IV).

Scheme 3

HoNHNBoc, HBTU, e

M
e HOBt, DMF H TFA, CH,Clp
- N. ., .Boc E——
O,N COOH O2N

Me Me Me
o, (EtO)sH Ha, Pd/C
O,N “NHy TFA O,N \ 0/> HoN \ Q
N

0 N~ N-p/

v)

Substituted anilines of type (V) useful herein can be prepared from
commercially available 4-methyl-3-nitrobenzamide as depicted in Scheme 4,
using methods described by Han et al. [J. Med. Chem., 41, 2019-2028 (1998)]. The
indicated aryl carboxamide was condensed with N,N-dimethylformamide diethyl
acetal. This was followed by reaction with hydrazine in acetic acid to form a
triazolyl-substituted nitrotoluene. Hydrogenation of the nitro group gives the

desired aniline of type (V).
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cycl opropyl am ne, EDC OH H2N (I111) Substituted
anilines of type (1V) useful herein can be prepared

wé casioewmrer ci al |y avai |l abl e 4- et hyl - 3- ni t r obPOROSD04/020384

acid as depicted in Schenme 3, using nethods simlar to
those disclosed in International Patent Application
Publ i cati on No. WO 03/033482. ndensati on of the acid
with t-butoxycarbonylhydrazid%'using t he coupling
agent TU and HOBt affords the protected acyl
hg§5§¥gﬁe. Deprotection with TFA, fol | owed by
condensation with triethyl orthoformate yields the
oxadi azol yl - subst iyt ' t ol uene. Hydrogenati on of
the nitme_group gﬂ&%ﬁfﬁ%ﬁ?aggire@ iline of t jﬁ?“-o
(1V). schdie]3 H2NHRBoG—HBTU, Me gt v TFX,O“”“.C
CH2Cl 2 N, “Bo€omeN " COOH Me- H PR{ O 3HHRX 2 , Pd/ C N
+ 2N Y NH3 TFA- (I1V) Substituted aniTines of type
(V) useful herein can be prepared fromcomercially

avai |l abl e 4- net hyl - 3tenitL obenzanj as Leded in
Schene 4, using netho esnribgﬁ%@ﬁ Han e NI,
Med. Chem, 41, 201%M2028 {1998)]. The I'#di cat gdraryl
car boxam de was condensed W't h N, N-di et hyl f or ndhi de
di ethyl acetal. This was followed by reacti@n with
hydrazine in acetic acid to forma
triazolyl-substituted nitrotoluene. Hydrogenation of

t he ni SuBstBuRdPnineesftyjpr (A} usefdl legitini 0aa befprépgred from

( \c/gm}g'n%?garﬁ?y gvailable methyl 4-iodobenzoate as depicted in Scheme 5.
Nitration of an aromatic precursor followed by reduction of the nitro group yields
the aniline. Palladium-catalyzed coupling with ethynyltrimethylsilane, followed
by desilylation and saponification gives the desired ethynyl-substituted
aminobenzoic acid. Coupling with methoxyamine using the coupling agent EDC
affords the desired aniline (VI). See, e.g., Eur. J. Org. Chem., 4607 (2001).

Scheme 5

1

| HNO3 /H,SO4 ' SnCl,
OMe _— OMe
OMe O,N H2N
o

o o)

1. PACly(PPhg),, Cul X=X AN

pl NH,OMe

= TMS 2
e oH ——— NHOMe
. HoN i EDCI,HOBt HoN I

3. LiOH

v

Alternatively, a substituted aniline of type (VI) useful herein can be
prepared from 4-amino-3-nitrobenzoic acid as depicted in Scheme 6. Iodide
substitution of the aryldiazonium salt, followed by esterification with methanol
gives methyl 4-iodo-3-nitrobenzoate. The nitro group can be reduced by SnCl, to
give the desired aniline. Palladium catalyzed coupling with ethynyltrimethyl-
silane, followed by desilylation and saponification yields the ethynyl-substituted
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N, N- di net hyl f ormam de Me hydrazine , diethyl acetal,
95 0C AcOH, 100 0OC 2N " CONH2 H2, Pd/C (V)

WS ed anilines of type (VI) useful herepP@I/uszvobe20384

prepared from conmmercially avail abl e net hyl
4-iodobenzoate as depicted in Scheme 5. Ntration of
an aromatic precursor followeg, by reduction of the
nitro group yields the aniliné.” Palladi umcatal yzed
c et .
GaRldRRyat O (PRI ROHCR VRO usih B p e agent EDC
euffyriglths uh&hel(\ﬂ)eose&n"e golBmzAi @rgacﬁkém I RAgIwi t h

t hoxyam ne using the coupling agent EDC affords the
dgéllﬁﬂegéani line (M). See, e.g., Eur. J. Og. Chem,
4607 (2001). Schenme 5 HNO3 /H2SO4 SnCl 2 Ove Ove Owe 1.
PdCl 2( PPh3 2, Cul NH= - TV 20Me 2. TBAF H NHOMe 3N
EDCH: H, N 3:NaNpoHC K ) rnativel gocra !
subst oani J ok Rkol Arseful herein Q;@e’(om
prepéred fgom 4-am no- 3-ni trobepzoic acid as dep| ctedy
in Schene 6. |odide substitution of the aryl di azoni um
salt, followed by esterif cation w th nethanol g| ves

met hyl 41|P68'ép%3)h?‘t'ro zate The Rijoe gro be
reduced gi ve S|+eel—&n4—l—+»ne NHOMe
Pal | adi uh'€at al yzed compl ng VVI fh et hynyl tri neth

silane, followed by desilylafion and saponifi catl onO
yi el ds the et hynyl -substitutedam nobenzoi c aci d.
Coupling with met hoxyam ne using the coupling agent

EDC
As depicted in Scheme 7, substituted anilines of type (VII) useful herein

can be prepared from intermediate methyl 4-iodo-3-nitrobenzoate, which can be
synthesized as shown in Scheme 6. Palladium catalyzed coupling with
vinyltributyltin followed by carbene addition to the resulting styrene double bond
gives the cycloprop)}I substituted methyl nitrobenzoate. Reduction of the nitro
group followed by Boc protection and saponification gives the protected 3-amino-
4-cyclopropylbenzoic acid. Coupling with an alkoxyamine using the coupling
agent EDC affords the desired aniline (VII). See, e.g., International Patent
Application Publication Nos. WO 02/092087 and WO 02/40486.

Scheme 7

NO, N NO, NO;
| SnBU3 x CH2N2
- . N
o Pd(PPhs)s 0 Pd(acac),

OMe

OMe OMe
1) SnCl, 1) SnCl,
2) NH,OR 2) (Boc),0
NH,
NHBoc NHBoc,
0 NH,OR
NHOR 0 0
vy OH OMe

Hydrazines attached to aryl or heteroaryl ring systems are useful as

intermediates herein. There are many methods of preparing such intermediates
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affords the aniline (M). See, e.g., Eur. J. Oug.
Chem, 4607 (2001). Schene 6 1. NaNO2 / HA / K SnCl 2

woRMs004d72. MeOH / H2SO4 2N Ove 1. PdCl 2( PPh3pCr/US1004/020384

NH2Ove - TWVMS 2. KF .Ove NHOWVe H N As depicted in
Schene 7, substituted anilines of type (VI1) useful
herein can be prepared fromi%_ermedi at e net hyl

4-i odo-3-ni trobenzoate, which Can be synthesized as

shown in P ' . j i .
o RS e b0'gE SETEG, By ol APrERiE EhBIASS (GR4REl Stiparine

r @%ﬂé bf 1@ }g,tdyxze‘iri]ml wefild Iherddw iwch 1 lgsteatad il Sclegme Bpr opyl
substituted nethyl nitr nzo . Reduction of the i
nitro @fﬂdw_clfaémewéwps&\?ﬁ@dwB@Lt?%rem' GG b pgepared froth 3-amino-V-
S | c-: ] 1 .
A B LBl S WAL RIT AR e prepared according
atheansthodsnisalssied n Inbendoupl Patent dpphtatieD@ublit grasNe. WO

SO T S e S S T
023 PHoy SEMGTRe desNel hidrazii€oltype (VBDGS S6laa@R (VI 1)
OWve Hydrazines attached to aryl or heteroarl)% rin

syst emAlseras dgpisted|in §shemg Bramddiydrasinep ef &pa ( néef@?h@rein can

n t f pre j ] ' ]
o T R
npicpadd atcqpdiapas thegnaheds depictdden Sykknie 2 N€hrougk thdl formation of
herein is illustrated in Schene 8, . .

the aryldiazonium salt and its subsequent reduction by SnCl,, the desired hydrazine of
type (IX) is obtained.
Similarly, other hydrazines can also be prepared from amines such as those

described above in Schemes 1-7.

Scheme 8

e H i. NaNO2 Me
I. Na H
CI HgN” N.o-Me HoN- j@\“/mo,m
il. SnCI2

N
© 50% HCI H o}
Vi)
Me Me
HN ———>  H,N. N
’ T\ iisnch N 7
50% HCI o}
(IX)

Also, as depicted in Scheme 9, acrylonitriles of type (X) useful herein can
be prepared from an aryl ester and acetonitrile. Acetonitrile can be treated with
lithium diisopropylamide in THF at -78 °C, followed by the addition of the aryl
ester to give the corresponding aryloylacetonitrile. This intermediate is then
reacted with N,N'-diphenylformamidine in a solvent such as toluene at relfux to

give the desired corresponding acrylonitrile of type (X).
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Aryl hydrazines of type (M 11) useful herein can be
prepared from 3-am no-i Vet hoxy- 4-net hyl benzam de

whyasoehrori de, which itself can be prepared aeCDUS2004020384

t he nmet hods disclosed in International Patent
Application Publication No. WO 02/ 40486. Through the
formation of the aryldiazoniugysalt and its subsequent
reduction by SnC, the desired hydrazi ne of type
(Ykhdmhe bs obtained. Also as depicted in Schene 8, aryl
hydrazines of type (1X) useful herein can be prepared
f r omp3- ami nA, cHeyicl opr oy! - 4- met T DEM2am de, whi

[ tsel f can—be—prepared adlcording to the n¥ifigds CN

dept | ArSGREeNBc2. Al “¥he fof,paLi on of th

aryl d| azoni um sal t and its subsequentetngduction by Sn
f-Agydesi red hydrazine of type (I1X) is obtained. NHPh

Simlarl y, other hydrazines can al so be prepared fr@m
am nes c : ihpe i ene -7. .
Schene é{) ds ﬁgplklta%@ Sgﬁglﬁ{?/éetfm %ﬁ%ﬁo%s %Kllltjyp(? %iu?‘?ful herein
Snz(ﬁl Be 5&%&1&@ fr(ﬁh (a¥flakctylotNaiNeD flty e @)( bvlﬂclﬂtﬁl’f cabSbe prepared
qtied [ @ﬁng 3 acrylonjtriles of ty ( X)
‘g% mﬁé? HACRiFleA R saheme i and %Y‘VPZI%% gichagdhose of

Zﬁ?"égﬁ"ﬁ‘é&?ﬁ% MR s 0 PEBREE e R HBthods

ad@plt:ﬁed nn Stherhe 8_arT)hIe aggitlenitrile agid vke hydrazine laeﬁsknmn@tl 0g60 to 100
aby LlI? X SO (\:/grtltos%lc ab ID‘EI‘\VIF yr] 'e anof t%rgr{sg lthaetcﬁes{rgd Elrt;unopyrazole of type

XD).
Scheme 10
(0] R
/
NH

acid salt

l-/lN 0O /R

Q H,N o NH, NH

CN

Ar - Ar =
N
R = cyclopropyl or methoxyl \N/

NHPh ethanol or DMF, DIEA, heating

X)

XD

Also, as depicted in Scheme 11, aminopyrazoles of type (XIII) useful
herein can be prepared from an acrylonitrile of type (XII), which itself can be
prepared by treatment of an acrylonitrile of type (X), prepared according to the
methods depicted in Scheme 9, with sodium hydride and carbon disulfide
followed by treatment with iodomethane, and hydrazines such as those of type
(VIII) and (IX), which themselves can be prepared according to the methods
depicted in Scheme 8. The acrylonitrile and the hydrazine are heated to 60 to
100 °C in a solvent such as DMF or ethanol to give the desired aminopyrazole of

type (XIII).
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reacted wth N, N -di phenyl formam dine in a sol vent
such as toluene at relfux to give the desired

weoroseependi ng acrylonitrile of type (X).SchemeCPURvoMG20384

O LDA, CH3CH NHPh CN Ar OR THF, -78 0OCto 0 OC Ar

tol uene heating R - alkyl NHPh (X) Al so, as depicted

in Schenme 10, am nopyrazol es g& type (Xl) useful

herein can be prepared froman acrylonitrile of type

( h itself can be prepared according to the
rré%—lhtm%i—gepl cted in Schene 9, and hydrazi nes such as

t hose of type (VI I1) and (I X), whi qosel ves can be R
pr epar ed acc@i #oxa to the,met hods-wepixct ed in Schene N

8 Th ryl ggbitr 1e and fLheyhydrazi necadkte heated t # ©
0C—+m—= sol *:b:u.ch as DVE QT et hf i
g the desired am nopwmesizGive of type(XI) !

G
O RNM/ - NHacid salt JHN \ H2N =J/ O/y CN R xmMe

cycl opropyl or met hoxyl NH h et hanol c>r DMF, DI EA,
heat i ndlgoxXky depicted in Scheme 12, aminopyrazoles of type (X1V) useful

herein can be prepared from an acrylonitrile of type (XII), which itself can be
prepared according to the methods depicted in Scheme 11, and hydrazines such as
those of type (VIII) and (IX), which themselves can be prepared according to the
methods depicted in Scheme 8. Treatement of this intermediate (XII) with an
alcohol alkoxide prior to with heating at 60 to 100 °C with the hydrazine in a
solvent such as DMF or ethanol gives the desired aminopyrazole of type (XIII).

Scheme 12
i) 2 eq. NaH,dioxane

if) o}
Rl
CN . N
es” “sMe (XII) NFz ©
HN-NH, ¢
acid salt (XIv)

Also, as depicted in Scheme 13, aminoimidazoles of type (XV) useful
herein can be prepared from substituted anilines of type (III), which themselves
can be prepared according to the methods depicted in Scheme 2. The aniline is
heated in triethyl orthoformate. After removal of the solvent in vacuo, the
product was reacted with aminomalononitrile p-toluenesulfonate and sodium
acetate in acetic acid to give the aminocyanoimidazole intermediate. Reaction of

this intermediate with a Grignard reagent gives the desired aminoimidazole of

type (XV).
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prepared by treatnment of an acrylonitrile of type (X)),
prepared according to the nethods depicted in Schene
9, with sodium hydride and cagpon disulfide followed
by treatment with iodonethane; and hydrazi nes such as

8. The lonPtrile and the hydrazine a eated to
60 peKn a sol vent BB as DVE_C to
gi ve tRNe_desi nopyrazotre of type

11 iIA eq. NaH, , di oxatre HN- NH, i Mel Cﬂﬂl'?a
sal " EA sme MeS (X) (XI1) (XI11) Al s as depicted
in Schene @@, am nopyrazoles of type (Xl aresef ul

herein can be prepared froman acrylonitrile of type

(XI'1), which itself repared accordi ng a~the o
mat sndepbat ed 11, and hydrazi nes
tb,ozﬁéﬁoﬁ_%ype.(VIII 3 (1N i BMsR hensel va
prepasatiagcor di ng/to the nethods depicted in NH
8. Treatenent oy/tg (S Iinternmediate (XI1) \NEHNan

al cohol al koxi dg_ppAorito with heating at B0 4pp oC
with the hydrazin& in a sol vent such as DNE et hanol
gi ves the desired awi nopyrazole of type (XII1)). Schene
12 i) 2 eq. NaH. dioxane ) O R OH HN-NH2 acy alt(xv)

Compounds provided herein can be prepared from hydrazines attached to
aryl or heteroaryl ring systems using methods disclosed in U.S. Patents Nos.
6,316,466, 6,376,527 and 6,444,696.
Additional synthetic methods useful in the synthesis of the compounds
provided herein are disclosed in the following, the disclosures of which are
incorporated herein by reference in their entirety:
1) J. Heterocyclic Chem. 17, 631 (1980)
2) Tetrahedron 55(48), 13703 (1999)
3) European Patent No. EP 0 713 876
4) Chemische Berichte 126(10), 2317 (1993)
5) Journal of Organic Chem. 58(24), 6620 (1993)
6) Tetrahedron Letters 35, 3239 (1973)
7) Journal of Chemical Research, Synopses 1, 2 (1997)
8) Boletin de la Sociedad Quimica del Peru 53(3), 150 (1987)
9 Journal of the Chemical Society, Chemical Communications 2, 35
(1973)

10)  Comptes Rendus des Seances de I’ Academie des Sciences, Series C:
Sciences Chimiques 274(20), 1703 (1972)

Also provided herein are compounds prepared according to a process

disclosed herein.
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can be prepared according to the nmethods depicted in
Schene 2. The aniline is heated in triethyl
orthoformate. After renoval g the solvent in vacuo,
the product was reacted with %n norral ononitrile

P+t ol u nesul fon n gi in acetic acid
tg giv °the ia‘%m %’g hgﬁlglaé:ﬁ 0e |°r§ anﬁlrsredl ate. Reaction

of thi &lsdﬁrevlﬂaﬂhaém W phaxﬁla&ut@llacrodmoea@ﬁmbn@nmg at he
desi red am noi ni dazol e of type (XV). ch‘ilne 13 (EtO)3CH

heemporgdiprayided hereinodhe comppyieay @ndmtss fegBmPe eae,
A&%&c& t. 9IRS g§1t181|':1] 9&31 Gieithif) Féﬁxﬁﬁﬁ‘@ ?;%aﬂﬁeﬁ;@ﬁ‘tﬁ&ﬁ

from razi nes ttac to aryl or aryl ring
symepmblelmcnpgentret teoder. 4i @olpositidn onmigdigamPuaittprovided\osrein can be

6, 466, 376,527 and 6, 444, 69 ddi ti onal

b e lohproreafich of g Wéat%&@ag PEMgFe pptoms of p38
c Rfﬂﬁ%g&aﬁﬂ QAWealRE oP 8 &dBrsdmeludingGhAs R aloly H€ases.
foll owi ng, the disclosures of which are incorporated

her ei nThys, prefnéméhﬁzr@n Atig pharaiageugienl corapagitiony capable of treating p38-

t I 1 T
RSB DRt OB ) AR gonions
846 dtribdtdbos €. EheBRripobitienslify déhtain by theldpOdjc dpknts, as
Journal of Organic Chem 58(24), 6620 (1993). 6)

Té@chh@d?eéﬂn,@@gitn&ysbesfgrm@q f((rfgapgy e, by employing conventional solid

or liquid vehicles or diluents, as well as pharmaceutical additives of a type appropriate

to the mode of desired administration (e.g., excipients, binders, preservatives, stabilizers,
flavors, efc.) according to techniques such as those well known in the art of
pharmaceutical formulation.

The compounds provided herein may be administered by any means suitable
for the condition to be treated, which may depend on the need for site-specific
treatment or quantity of drug to be delivered. Topical administration is generally
useful for skin-related diseases, and systemic treatment is generally used for
cancerous or pre-cancerous conditions, although other modes of delivery are
contemplated. For example, the compounds may be delivered orally, such as in the
form of tablets, capsules, granules, powders, or liquid formulations including syrups;
topically, such as in the form of solutions, suspensions, gels or ointments;
sublingually; bucally; parenterally, such as by subcutaneous, intravenous,
intramuscular or intrasternal injection or infusion techniques (e.g., as sterile injectable
aqueous or non-aqueous solutions or suspensions); nasally such as by inhalation
spray; topically, such as in the form of a cream or ointment; rectally such as in the
form of suppositories; or liposomally. Dosage unit formulations containing non-toxic,
pharmaceutically acceptable vehicles or diluents may be administered. The
compounds may be administered in a form suitable for immediate release or extended
release. Immediate release or extended release may be achieved with suitable

pharmaceutical compositions or, particularly in the case of extended release, with
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7) Journal of Chem cal Research, Synopses 1, 2 (1997)
8) Boletin de la Soci edad Qui mca del Peru 53(3), 150

W@ 2@3/0)999) Journal of the Chemical Society, Cheor/vst004/020384

Communi cations 2, 35 (1973) 10) Conptes Rendus des

Seances de |' Academ e des Sciences, Series C. Sciences
Chi m ques 274(20), 1703 (1972% Al so provided herein

are comnpounds prepared accord %g to a process

di,scl osed herein.D. Fornul ation of phar eut i cal .
cARPES, Ao uRPWATssps UTelan® R Pangliq Rrmps, FaFRlatt pprpgsitions
C @3St dliadhisioRaion Shdl@dfa ©BIERD MR LBl hSIBUA BEIFA SE® Thigheral
conposi tion can be used, for exanple, as a nedi canent.

Thi gelbedbwih pplyathylenekont ai n, for exanple, a

phar ma ' I Cl: 0] ler . .
CompoorF BEE SfBEHER, R oFu Ul 8P Rlon helGBY Klsfsichs yhich

f ataytcbatain, ataxemple, micvanstaltine o¢llhdose! foringtartig oflk aieinic acid
or nore synptons of p38 kinase nedi at ed di seases or

d Psad&gfléfglm% PLAIPHBCIdS %&?ﬁbmﬁﬁ%ﬁ?@@as 852 VifpRRlly enhancer, and
p 5@&&&%@@@5 Rivorifk géaﬁsagdaﬁ‘a@ tHok € RAGATRORE bt OHAGARRRY £OFclease

treati ng e-associ ated conditions, including

ThbBlets whichimaysgodtann, for ex@mpisd nacredrysi@Huietcelbwlese, disalcium

descri bed above. The ¢ sitjons nmA nt ai n ot.her )
¢ RRPSRBEIG: Stk B e S e PRI RR AT O plie? RGjPYsAt, binders,
f extehders, AbintbSan@ XA MRhE an® YubRithto Y dhths G0V &AbIA Mdthe art. The
solid or liqurd vehicles or diluents, as wel| as
pirgieraeeeampoandsady aisg bg orlysleliygsed by sublinguat end/er hugeal

e. i red 1 [ Sit ' e i pi
oGP AL R MO, EhpRitel ordrecp PHSLPLBIIS Exsmplary
aﬁ@@p@ﬁiﬁl@}strﬂ?q}t achde ﬂiseéisi&‘dl?ihg aﬂllléﬂwa&h\w lankitsipaciose, sucrose,
the_art of pharmaceutical formul ation. The caonpounds
PO pUoTadsRE, Al MRt HCBeraRiatspsapy g molccular
S : I i .
iR bibiRits sith SRR ANICRE Gh o Bl Wit BV CORAPEG): an
qescipientytoaid sincepat alhiesonl eddhes hydroxYemepylatellulose (HPC),

adm ni stration. is ner ful f kin-rel d
ansuRsarobyeley e BRRR Frienshiin Shndmeh) SRIGR evo)
C 3REBF AR CANhPIEd Cape Bttt $e. 6.0 GANTRBE®);aint AgeHIN toxdoneb] release
nodes of delivery are contenRI ated. For exanple, the

c enghoasmdtyasaficisepelemey @redC ORBOROL 83A®). hybri¢antsy glidants,

flavors, coloring agents and stabilizers may also be added for ease of fabrication and

use.

Exemplary compositions for nasal aerosol or inhalation administration include
solutions which may contain, for example, benzyl alcohol or other suitable
preservatives, absorption promoters to enhance absorption and/or bioavailability,
and/or other solubilizing or dispersing agents such as those known in the art.

Exemplary compositions for parenteral administration include injectable
solutions or suspensions which may contain, for example, suitable non-toxic, parenterally
acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water, Ringer's solution,
an isotonic sodium chloride solution, or other suitable dispersing or wetting and
suspending agents, including synthetic mono- or diglycerides, and fatty acids,

including oleic acid.



formof tablets, capsules, granules, powders, or
liquid formul ati ons including syrups; topically, such

w@sg00s0099he f orm of sol uti ons, suspensions, gelBCDUS2004/020384
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oi ntnents; sublingually; bucally; parenterally, such
as by subcut aneous, intravenous, intranuscular or
intrasternal injection or inf%flon techni ques (e.g

as sterile injectabl e aqueous 6 non- aqueous solutlons

Copt oyt komBS orsa R R PaL e b s

I egRiel ¥y 8dHedin, 38 dxBrmplREsultel1Eh@-irStdRmOsdcipRintseSiich @§ cocoa butter,
l'i posomal | y. Dosage uni t formul ati ons contai ning

noomthetic glyceiderasteceennobethyensad golsapihéch ase pelideas O&Inary
'&!3 E%@e&’a{%ﬂ Iﬂﬁuqu E}u@brs &ﬁsro 1P-e[ﬂ‘?ere‘8&['9aq)ft§ e b drug.

orm sul e el ease
or ext eradfecsyearcunt bﬁﬂéﬂhﬁdt&ldﬁﬁb‘ad&fhﬁémeﬂdye&cumhrmmed by
rel ease pay be achieved with suitabl e pharnaceutica

cams&d Pfql%¥ sigl 1n therart, apg Hcfudes ?ﬁmaraé?@éa&sfan&%ﬁ%ﬂ

r %ﬁﬂﬁﬁl of¥rdr qse/dt@e@s 3400 nfiFk S5y %gﬁ%ﬂamp&e%hfpogﬁd per
osnoti c punps. Exenplary conp03|t|ons or topical

aoﬂmynwhtch adydre adnnmatdmdan tacmgbfalosc ar mi the fcsm:tbf iadividual

s R e e DL R

S Lb‘fa@cﬁﬂ&&@ %Mwﬁrﬁeqﬁéhc? @ﬂa@hgb fof Sy (R @ubl_]ect may be varied

m crocrystalline cellulose for inparting bulk ginic
acand voil d§mdumoalag4aﬁa&y@f £%ct%rs,§uélpélﬁautbﬁgac@géh of the specific

loﬁﬁcll gl%@%l e I%et\ébgl?coﬁél{ﬁ’ft %@ ?%z?cﬁgn of that conl;]pound

smee eners agents ose known

t hite efdcies e, lbdﬂye;delghtegdnem asathi @é)d aiddisthof chie snlib},ect the mode
contajn, for exanple, mcrocrystalline cellulo
di B4I1tEna ok AsmiBistaiion, ralg of gTetivhoTag combwation. ap S%Yr?&iyo?f the

| a6RGa r%qélﬁbnOSPﬁEctg)ﬁfr't@ 8RR indh QOB Rals Sn %ﬁ‘ﬁgrrﬁammalian

di'si ntegrants, ents an l'ubricants such” a ose
k rspegies such e hamans, Imxbdwmmntanmmlxmwb@& dogs, naty, lmrses, dnd the

et S b S B R ERl ptuce
f r@e7esdhip ﬁl@lcﬁlﬁpﬂnﬁﬂhﬁlahﬂ k@,,rmcla@mg A6imbhsQthat 8 ¥ffected by
i nclude’ fast di ssol vi eg* | uents such as nmannitol,

| avedsaiéon e @idrneyma ey cycl odextrins. Al so incl uded

0 such, {5 A4 838 RKo RS M@@gsgf%) e Al thure

eXC|p|en S such as ce OSGS

pad fireddiganesne Whiyvle pf@eis?ﬁalveSMngml oﬁmiouhd) pﬁivdded
mucosal adhesi.on such as h droxyprgﬁg cel | uI

Hmm togpdicn ¥yBraghpmassaiisAlly agpipiabls excimprend buBEPEm
h@ﬁﬁ%&g@&% ﬁéﬂléﬂl?&ﬁnﬁm forgpd/ or naleic

coporynmer (e.g., GANTREZ(r)); and agents to
CdELt r ol Metlioda ®€ use of the compounds and compositions

In a further embodiment, the compounds provided herein can be
used in the treatment, prevention, or amelioration of one or more symptoms
of inflammatory diseases. A compound provided herein can be used, in
another embodiment, for the manufacture of a medicament for the treatment
orprophylaxis of inflammatory diseases.

The compounds provided herein are selective inhibitors of p38 kinase activity, and
in particular, isoforms p38c and p38B. Accordingly, compounds provided herein are

useful for treating conditions associated with p38 kinase activity. Such conditions



such as pol yacrylic copolynmer (e.g., CARBOPOL 934(r)).
Lubricants, glidants, flavors, coloring agents and
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and use. Exenplary conpositions for nasal aerosol or

i nhal ati on adm ni stration include sol utions which may
contain, for exanple, benzyl cohol or other suitable
preservatives, absorption prohbters to enhance

B]%R{()l@ ?1 sgﬂesaiﬂ%l&% %&o?cﬁx\éefweﬁ%é ﬂ]%&{llat@d" aocron%éhné?fce Qf intracellular
o) ARy ersin S suc 0Sse

| Bighdlidyg &fatp3 8&(ﬁﬁnbmlyulﬁpdhmsds&havm afsotiafed M&ilhtaﬁro&érproductlon of
adm ni stration include inject agl e sol ution

s ¥plnes hrlsilafhilEte, %Tléﬁm dirovt ?dolaer@%%méawga pf teative 2
gﬁﬁeﬁsg)ﬁg%dnﬂf’ﬁ sehhE E%UT% %ﬁ?ﬁ?b%_@% Rerdid Mgﬂhﬁlbﬂg 838 kinase

vent such as”mann , ut anedi ol
Riactgéty sAlsmbmvldatheream are swethods for ghdiiting erdblaymgi éle onset of a disease

sol ot her suit abl S I ng ttin

S Bty Serpistine e Aehind g S e M bishiti Rékin can be
diugi¥s SeHidlR S fuB i phidial dedadiodof thd WmiplbmgoPA @is€ase or disease state,
aci d. Exenpl ary conpositions for rectal administration

i aed/ode adlgpiptss smeliorats, oimlcesenthy disearear disordsr aed/anits @/mptoms

S Rt B OB g SR o e

abygolsy. ox"iﬁa‘SB i€ areGhhibitdt TRES kdéTaredcd BERACA AR foP#hibiting
| iquefy and/or dissolve in the rectal cavity to

r pi38adekihime mhangthaﬂfhecc&ﬁﬁaanﬂ hasssuelnefiketivafessfoc mhibitingat least one
provi ded herein may be determ ned by one of ordinary
sRE1or bpth af 384y and P3§H kinasesudes exenpl ary dosage

g][m g 2};{?}“ Y/\lgw 8 p@ﬁmw ?%,’é‘“é’g{r’% g%/dphggsa;&n&}%gnﬁr&%ed herein

b @readfulin $egtirRh-3Nassockdteioadidonsineliding) butweot ligiited @f inflammatory
i ndi vi dual divided doses, such as from1l to 4 times

pdiseasgs, autpymmppne diggase, gatrushivdone Hisprdetsepreliterative disqedess,
! iﬁ?b s?pcddlfssﬁgﬂefﬁ?éétlgas 39&@ e éLg %gergﬁ‘vet dlgééké’sr and v1ra1
e% P ep

be Vvaried and w upon a vari et
ofdistaet.ors, including the activity of the specific

g? m;g;,l A gggl ﬁ]&ﬁyct&} #&ac%hgﬁ)ggtgkﬁ%gésg gtnrgl%g?/geated with
W@ﬁeﬁ'ﬂ(xentﬂ'@ RE&M ?Burﬁﬁ%élﬁde S8ko@NAnitRh, PinckdaBtis LR G chronic),

t he node and i e of amnlstratlon rate of
emsthmta; alergick, adult taspiratonyi distresaspndsane rChonnmbstrh@tlve pulmonary

D3R IPRPh O P G LA ToR H0pbAEB .
a@@iex@aémﬁt Hrordld tHyRdiditis \Grhveastiagsaut6iningune pastERS diabEtes,

t aleltmmmune hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic
dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis,
inflammatory bowel disease, ulcerative colitis, Crohn's disease, psoriasis, graft vs. host
disease, inflammatory reaction induced by endotoxin, tuberculosis, atherosclerosis, muscle
degeneration, cachexia, psoriatic arthritis, Reiter's syndrome, gout, traumatic arthritis,
rubella arthritis, acute synovitis, pancreatic B-cell disease; diseases characterized by
massive neutrophil infiltration; rheumatoid spondylitis, gouty arthritis and other

arthritic conditions, cerebral malaria, chronic pulmonary inflammatory disease, silicosis,

pulmonary sarcoisosis, bone resorption disease, allograft rejections, fever and myalgias
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i ke. Thus, when the term"patient"is used herein,
this termis intended to include all subjects, in

w@asosiocerar manmmal i an speci es,, includi ng humapPeT/UsTva4/020384

are affected by nediation of p38 enzyne levels. Also
provided in one enbodinment is a process for the
manuf act ure of nedi canents mh%éh process invol ves

bringi ng a conpound provided herein together with a

T UL

Medrhadsn,aflcertive@blitis) @ yrei¥piain eezapoule cporasiss bitesunthritis and
further enbodi nent, the conpounds provi ded herein can

bEtanle myilomerefatedans disordst AFRIS TRYSIPEeRRUS JSHKEMERY Shrppif

(o] : ' | ' i

R8s L TR Rl IR Lt o BRRS bl
epdpeidj septid shotlqrand Bhigetbusisf Atzheiner'sdiseasepBarkeansen's disease, cerebral

the treatnment orprophylaxis of inflanmmatary di o
TRCMEBS BLATLOSHEBUTARTE Fioepen FUsE DY SARERY lpiiry: ARg ppept; tsorders

OfncRAfheksb RABRERS béwldrnkeRBhlikdtioR Bl gt hachBRFiOhAS viral diseases
p38a and p38b. Accordingly, conpounds provided herein
amsludingfagiite hepatitis fedtiog (nghuding hepatitissA dedpatiesiBwnd hepagigs C),
Ki e-activity Such.canditd i u | S ' :
Ty S IO SRS AR HE Pa BRRL B s sk

OfnyoBdrfiariedtelti 8 ischérgiaad stife Headt @Eks, aigen hypoia) ddseuldrar
di seases that are associated with_an overprqduction of
c hyRAEplass cprdiag ang renal reparfusion gguryjhrognbosis iprdiaschyRertephy,

a ' . i nisteri
ol hRPsS R e RS U B L e, an
acondiiiéns. asdcsavedow ik pristhghadimi endapezoxidésessisthhser2.

i nhibiting.or delaying the t of. a. di : .

i sor b SG oGt R OB oA B hal Bt BEaeRnatnducibl
N?}Jlmﬁme{a% gRfkiieduh B 58fadndis &floh&oRiab gﬁiﬂ@asé-zf(FGHSQ),

or partial reduction of the synptons of a di sease or

diabbeasferred tt as, cyaladxygenass-2(TQ@¥i 23t dccerdinglysrddidiona p38-

| essen, .the,.di sea or, di sor,der and/or, its s L ons,
ASRCIFf PR FET et AR i pp P A neliimuscula
"’ gai%&%/a_@éﬂhgﬁﬁﬁh caudediby chmRf) deithldfairtdnd Aethris3$ien. Iheidentive
p38 b ki nase are inhibited. Thus, reference to an | C50

v &Pmeoynds alspiaiapbe Rirg th treas Neterinary, visal Ipeclioss. SReft astlepivirus

CORRHEE RAFAABI L S UGPSRl 1, Gy

viigfectivhs f ineluding déline itymaw défidi¢rely tvinus, boklpie8madunolefidary virus,

¢ 91%) (c)zlajnqges irr?rglgr\llcid%%(cjielqg; \?iirl?s. When the terms "p38-associated condition" or
"p38-associated disease or disorder" are used herein, each is intended to encompass all of
the conditions identified above as if repeated at length, as well as any other condition
that is affected by p38 kinase activity.

Thus, provided herein are methods for treating such conditions, involving
administering to a subject in need thereof an effective amount of at least one
compound provided herein or a pharmaceutically acceptable derivative thereof. The
methods of treating p38 kinase-associated conditions may involve administering
compounds provided herein alone or in combination with each other and/or other suitable

therapeutic agents useful in treating such conditions. Exemplary of such other

therapeutic agents include corticosteroids, rolipram, calphostin, CSAIDs, 4-



are useful in treating p-38 associated conditions
i ncluding, but not limted to, inflanmtory diseases,
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proliferative disorders, angi ogenic disorders,

i nfectious di seases, neurodegenerative di seases, and

viral diseases. Mire particulngy, the specific

conditions or diseases that may be treated with the

| N¥EEMii( RABRRINSAThRROLARes MdlLBY ih U Bl PR, 4,200,750 and in
pancreatitis (acute ‘or chronic), asthma, allergies,

ad 8l €eacarsli a7at/ ot W I8) Surgmen dgurdelyfdledidinadrChemistry 33:943-955;

ob ive. pul monary. .di sea |.omerul onephritis,
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z = benzyl

L

t-Bu = tertiary butyl

Me = methyl

Et = ethyl

Pr = propyl

Iso-P or i-Pr = isopropyl
MeOH = methanol
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thronbi n i nduced pl atel et aggregati on, endotoxem a
and/ or toxic shock syndrone, and conditions associ at ed

wownds/oprost agl andi n endoper oxi dase synt hase- 2. PETUS2004/020384

addi tion, p38 inhibitors provided herein inhibit the
expression of inducible pro-inflammatory proteins such
as prostagl andi n endoper oxi de_synt hase-2 ( PGHS-2),
also referred to as cyclooxyggﬂase-z (COX-2).
AﬁgﬁEqu@%é addi ti onal p38- associated conditions

[ de® ha, anal gesia, fever and pain, such as

NEHD APH%EHY aket@@ai N, headache, pain caused by cancer,
dental pain and arthritis pain. The inventive
cBepausridutiiaxycagne used to treat veterinary viral

[ iy L.yl [ | i ncl udi ng,
b@iﬁﬁo%3 é}pﬁbrﬁn?glgg}l grs(é%ﬁ(lﬁ)tr?&elyé){f e(l:jte %ﬁg}}a‘:g@%ng virus; or
r BIOM oy CH3E€Li=ndieldbioareshane ncl udi ng fel i ne

ingﬂggg ficiency virus, bovine inmmunodeficiency virus,
a AhinEChIRATHBEE i ci ency virus. Wen the terms

" DREF amRehl RdaQRdet i on” or "p38-associ at eddi sease or
di sorder” afe used herein, each is intended to

e POMBY astimathyl eflfaxide conditi ons identified above as if

r at at length, as well as any other condition

tﬁgg'nggp(g%?%%mﬂ$ p38 ki nase activity. Thus,

PTEN £l egkahgirefufaral € met hods for treating such

condi tions, involving adninisterigg to a subject in
T

B Y reP-€ b zabengpiiageli by ul-NAGN Y -ttramethydgeringne
conpou ' rein or a pharmaceutically
acceptggvg&gékﬂg PF@e thereof. The nethods of treating
PROK =pesssiasslodratidd condi tions may invol ve

adm._ni steri ng conpounds provi ded herein alone or in
cgﬂgphiﬂpgﬁ$MP¥%£@%@W ot her and/or other suitable

t beyaPeHhdsph&9ebsycHRSigdl i n treating such conditions,
ExenpfiPyE%f sucﬁagther t herapeutic agents incl ude

c 8QtBoospagassiuatst-bytokidpr am cal phostin, CSAI Ds,

FRU S it £ R e Rs B R AR TR DR e
aDIPEASO@)soptvp9REdMardiaer nal  of Medi ci nal Chemistry

55:943-955; interleukin-10, glucocorticoids,

sHORYF hihgdroxpbanzpigiagydp hudraend ot her

I m uppr o I r translocation inhibitors,
sdmcrﬁﬁgs% d%%@é%@%%ﬁ%%q%c?&@ ; non-steroidal

aMaH afddmmatydrigelr ugs (NSAI Ds) such as i buprof en,
celecoxib,aggafofe oxi b; steroids such as prednisone
oNa@El 7 sediHmSHdEX ¢t i viral agents such as abacavir

a %gkngggﬁéghm%uﬁg%nts such as nethotrgxate, _
| ef Funom de, FK506 (tacrolinus, Prograf); cytotoxic
dNagSOsaesbdiam salfatehi opri ne and cycl ophospham de; TNF-
Pd = palladium
Pd/C = palladium on carbon
min = minute(s)
L = liter
mL = milliliter
puL= microliter
g = gram(s)
mg = milligram(s)
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ai nhi bitors such as tenidap, anti-TNF anti bodi es or
sol ubl eTNF receptor, and rapanycin (sirolinus or

woapanuee) or derivatives thereof. The above opPdBUS2004/020384

t herapeutic agents, when enployed in conbination with

t he conpounds provided herein, may be used, for

exanple, in those anbunts indicated in the Physicians'

Desk Reference (PDR) or as ot P& wi se det er mi ned by one

of rdlqary skill in the art. In the nethods provided
MMO%Yich ot her therapeutic agent(s) nmay be

agﬂ@%ﬁﬁﬁglepg)l or to, simultaneously wth, or
follow ng the adm nistration of the inventive

cawpwndheqm\rﬂéemol | owi ng Exanples illustrate
e nts er.ei and are not intended to limt the
gg.o r?%p perzﬂ "C Abbr evi at i ons enpl oyed in the

Ei@mpbletﬁﬁBLdeétbmﬁﬂlﬂilﬁé(IVMnu@@)Tpounds of the Exanpl es
are identified by the exanple and step in which they
ab@ oppH sk sfuetedr exanpl e, "I A" denotes the title
conpound of step A of Exanple 1), or by the exanple
only where the conpound is the title conpound of the
ex anpl Geqtral Medrgdise M4 spetarad e wére obidihel moaﬁthanﬂo

Exa . brevi ati ons Ph = nyl Bz )
méf@@wﬁgufﬁ'w'wpﬁfé{mte%meﬂ@ﬁwlﬁ *Hetc o
pﬁﬁmé Og”%fem&?keystbﬁé)elpg)éia B oTurfi® (0NAR) Bl Jbw rate, 6
et hano = ethyl "acetate Boc =

t ayinuth Un%f @radient blitiph (TBY selvera Vid 5dh fipplosejvest %B = 100), solvent
gﬁ%g WY o oodzs@e‘i‘%x RIVSREPORY (WL, 1F AR HPT.C (4 minute

gradlent)” refers to Keystone C18 Beta Basic column, 0.5 mL/min flow rate, 4 minute
linear gradient elution (start solvent %B = 0; final solvent %B = 100), solvent A:
acetonitrile + 0.025% TFA; solvent B = H,O + 0.025% TFA .

EXAMPLE 1

Preparation of 3-[5-Amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-methoxy-4-
methyl-benzamide

Me
\
HN
| 9 NH 0
7@*@
N
i. NaNO2 PhNH
HZND\( oM HZN\NQH Q)KE(
ii. SnCI2 H

55%
50% HCI o}

ZI

A. 3-Hydrazino-N-methoxy-4-methyl-benzamide

To a stirred solution of 3-amino-N-methoxy-4-methyl-benzamide 1 (102 mg,
0.56 mmol, preparation: International Patent Application Publication No. WO
02/40486 A2, pg. 66) in water (5 ml) at 0 °C was added conc. HCI (5 mL) followed by

the addition of sodium nitrite (43 mg, 0.62 mmol). The reaction mixture was stirred at



DCE = 1, 2-di chl oroet hane DVF = di net hyl formam de DVSO
= dinmethyl sulfoxide TFA = trifluoroacetic acid THF =
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iV;1V ,iV -tetrainethyl uroni m hexaf | uorophosphate KOH
= pot assi um hydr oxi de K2Cq 3 = pot assi um car bonat e
PCCh = phosphor ous oxychl ori ngKO: Bu = potassium

t - but oxi de EDC or

G h C Y :
8 T BRERY oS oA o
Innydvadbenaatthe adause \ha@tftlaﬁe& foR ﬂﬁBﬂen—allowed to stand at 20 °C
m chl or oper benzoi ¢ acid NaH = sodi um hydri de NaCH

s & MW%‘%%"@@ mség RTgpd icﬂl?ﬁeflﬁ?it&% 3 white pglplsPhe-solid
Cg@gﬂﬂh&%d \thl?etﬁgno'l oﬂ)é {1{’&'%‘[& Pﬁé‘%ﬂ angqh% fl?ﬁ%@‘@?{{“ﬁe 410

on mn = m nute{
mpoavidel 3-Bydrgzimo-dN-aneftek yAgmethyi-bérizgmade(2sgsrathitesotid (486 mg) as a
mllunvl(tur_e VrJ}tfl It1|n rg}ijlltsea(rf:‘i)etha.no1 which was used without further purification. HPLC
(6 minute gradient) tg 0.78 min; MS m/z 195.9 [M+H]".

B. 3-[5-Amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-methoxy-4-methyl-
benzamide

To a stirred solution 3-hydrazino-N-methoxy-4-methyl-benzamide 2 (116 mg,
estimated 0.14 mmol) in EtOH (10 ml) was added 2-(3-iodo-benzoyl)-3-phenylamino-
acrylonitrile 3 (59 mg, 0.14 mmol, preparation: International Patent Application
Publication No. WO 02/57101 Al, pg. 84) and mixture was heated (bath T = 65-70
°C) for 4 hr, when additional 3-hydrazino-N-methoxy-4-methyl-benzamide 2 (80 mg,
0.11 mmol) was added and the mixture was heated at the same temperature for 27 hr.
It was cooled to room temperature, concentrated and redissolved in EtOAc before it
was washed with water and brine, dried over Na,SO,, concentrated to give a crude
semisolid. The mixture was then purified by flash chromatography, eluting with 1:1
EtOAc/hexanes to remove impurities then 100% EtOAc give 3-[5-amino-4-(3-iodo-
benzoyl)-pyrazol-1-yl]-N-methoxy-4-methyl-benzamide 4 as an off-white solid (38
mg, 0.08 mmol, 55%). HPLC (6 minute gradient) tg 3.49 min; MS m/z 476.96
[M+H]"; 'H NMR (CD;0D, 300 MHz) & 8.10 (s, 1 H), 7.95 (d, J = 8.0, 1 H), 7.88 (d,
J=28.0,1H),7.82 (m, 2 H),7.78 (s, 1 H), 7.58 (d,/=8.0, 1 H), 7.33 (t,J="7.8, 1 H),
5.02 (s. 3 H), 2.33 (s, 3 H) ppm; °C NMR (DMSO-ds, 125MHz) § 189.3, 154.3,
143.5,143.3,142.0, 138.3, 137.4, 133.5, 132.9, 132.0, 130.4, 128.8, 128 .4, 104.8,
95.4, 64.8, 18.2 ppm.



meq = mlliequivalent RT or rt = roomtenperature ret.
t. or tR=HPLC retention tinme (mnutes) sat or sat'd
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obtai ned on a Therno Fi nnigan LCQ Duo lon Trap nass
spectroneter. In the Exanples: "HPLC (6 m nute
gradient)" refers to Keystone 8 Beta Basic colum,
0.4 mL/mn flow rate, 6 mnutg'llnear gradl ent el ution

(start solvent 98B = O; ﬁm@ = 100),
sol vent A: acetonitrile + A; solvent B H20 +

O Po&ntiatibr of 3{FlAGnind-4+benosl-gy BdbBIMy))-Nyméthosy-tanethyl-
Ke¥siamaeCl 8 Beta Basic colum, 0.5 nl/mn flowrate,
4 mnute |inear gradient elution ( art solvent 9B =

0; final solvent %8 = 100), solven . acetonitrile +
0. 025% TFA; solvent B = H20 + 0. OZE@ FA . EXAMPLE 1
Preparation of 0

rE%'i/'zrazo - O-yI ] - N- met hoxy-
A ,\En 50% HCl A,

4 - be ide To a stirred
soI uti on of 3-am no- N et hoxy 4- et hyl - benzam de 1
(102 ng, 0.56 nmol, preparation: Inter nati onal Patent
Appl i cation Publ i cation No. WO 02/°40%86 A2, pg. 66) |n

waker. (5 m) at OOvaas added c (5 m),
f ol fowked by, tiheaddi TR pf ysodi Urnehikrite ( o-ve
0rg2 Tl X Thecf eald'iy todfe Wrre@t)%
for 40 fin th@ﬁH@ sol Ution%of tin()&H oride 241 Mgy

1.27 fmol) in cone. HO2(1 nL) was added and theg

m xture was stirred for 1 hr then allowed to stand at

- 20 o&ofagitited solptipiepb-amino-Negethar yréangthylenzapide 1 (104 mg,
%%%6@3& q'a{eg (ié‘%‘i‘fﬁttoﬁ"c%% aQIde T SAC gZ %?I@l? follow: ded bg the

triturat anol s wer tere
t laédmmh bf stdéurs a4 atg €. GBonmok)letbereaction mixture was stirred at 0

3- N- et ho whi. { 4
s Ker Pl b ol G hRPRE FPAsie.d TRl Gaspe. Ho!
W 611) WA aH@&Cand th& Rk tuleUh 4sn@Fre® Wor 401 BRted BhentloWed to stand at

—20 °C for 20 hours before it was warmed to RT and concentrated to a white solid.

3-[ 5- Ami no- 4- ( 3-i odo-
4- et hyl - benzarri de |

The solid was triturated with ethanol, the solids were removed, and 2-benzoyl-3-
phenylamino-acrylonitrile 5 (144 mg, 0.58 mmol, preparation: Grothaus, J. Am.
Chem. Soc. 58, 1334 (1936)) was added and the mixture heated (bath T = 65-70 °C)
for 16 hr. The mixture was cooled to RT, concentrated and purified by flash
chromatography, eluting with 1:1 EtOAc/hexanes to remove impurities then 100%
EtOAc to give 3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-methoxy-4-methyl-benzamide
6 as an off-white solid (41 mg, 0.12 mmol, 28%). HPLC (4 minute gradient) tg 1.93
min; MS m/z 351.1 [M+H]"; "H NMR (DMSO-ds, 300 MHz) & 11.88 (s 1 H, NH),
7.803 (m, 4 H), 7.56 (m, 4 H), 7.01 (s, 2 H, NH>), 3.32 (s, 3 H), 2.162 (s, 3 H) ppm;
1*C NMR (DMSO-ds, 125 MHz) 8 187.6, 151.9, 141.2, 139.7, 139.6, 135.7, 131.4,
131.2, 1309, 128.5, 128.1, 127.8, 126.4, 102.6, 63.2, 17.2 ppm.



(6 mnute gradient) tRO.78 mn; M5 mz 195.9 [ MtH| +.
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4- et hyl benzam de To a stirred sol ution

3- hydr azi no- N- net hoxy- 4- met hyl - benzam de 2 (116 ng,
estimated 0.14 mmol) in Etmn‘%%O m) was added

2- (3-io0do-benzoyl) - 3- phenyl arfPfioacrylonitrile 3 (59
ng, 0.14 mol, preparation;. tional Patent
Application Publication N@X%tpg‘%?gnm A, pg. 84)
apdeptirstion of 3‘@5—ahﬂﬁé-ﬂ%&E@iltby-Fazolfﬁyﬂ-Q-ﬁ@ﬁlyi—ﬂEnz’blbﬁcld
when addi ti onal

3- hydr azi no- N- net hoxy- 4- g hyl - \iide 2 (80 ng, 0.1
1 mmol) was added and_t he Jjm x Qdated at the
sane tenperature for . ool ed to room

t enperature, concentRate ’ ol ved in Et QAc

before it was washed with vvatr and brine, dried over
Na2SO4, concentrated to give a ¥¢ ude semisolid. The

m xture was thegpn,purified byflash chrormtograpy NH
el umm 11 -Ft QAc/ hex to rendie
t ﬁo‘fggxg(, c3m-[2r5-m odn ( 3- 1 T@dobe )SN

pyrazol -1 -yl RE et oxy- 4- net hyI benzagi de 4 as an COOH
of f-white SO|Id (38 ny, 0082mml NPLC (6
mnute gradient) tR 3.49 mn; 4(9-96 [ MrH +; 1H

NMVR (CD3OD, 300 MHz) d 8.10 (s, 1H) /.95 (d, J =
8.0, 1 H, 7.88(d, J =8.0, 1 H, 7.82 (m 2 H, 7.78
(s\ 1 ByHydragmogdtmeshyl-tBneoic acid)hydroddoride J = 7.8, 1

6 " 155 Tedsgior gEagtor g ol K DB 3 Zpmol,

136 e’h) il BO B o¥A2oxRne Axﬁ?l(ﬁb mL 3P whier b8 °6@ wal 28dell, 100 mL of conc.
104.8, 95.4, 64.8, 18.2 ppm EXAMPLE 2 Preparation

ot followprday: the peﬁmwlse@ﬁfl&@mof sodinm niritge 2frxgs 40-Sramgls 1.1
l}_%ﬁﬁ%%% ﬁﬁg R rdt SM ) eg?rs %%vglﬁ%&aﬁ@%am bler 28 Gritur0 %A clear
Bbmemlﬁﬁmﬁ'ehmeﬁ. Anivedroys til@Netdonide(15.6218) 83 fognmol, 385 eq) was
T dtstd vipac yCl RS L ind hadda HEpwRE TR SPRE a1 b, Wher 1
hour, the precipitate was filtertered and washed with dioxanes then dried under
vacuum to provide 3-hydrazino-4-methyl-benzoic acid hydrochloride 2 as a tan solid
(4.98 g, 66%): HPLC (4 minute gradient) tg 0.97 min; MS m/z 167 [M+H]"; 'H (300
MHz, DMSO-dg) 8 10.03 (s, 1 H, COOH), 7.89 (s, 1 H), 7.51 (s, 1 H), 7.27 (d, J =
8.0, 1 H), 3.38 (s, 3 H, NHNH>), 2.23 (s, 3 H) ppm.
B. 3-(5-Amino-4-benzoyl-pyrazol-1-yl)-4-methyl-benzoic acid
To a stirred solution of 3-hydrazino-4-methyl-benzoic acid hydrochloride 2
(242 mg, 1.19 mmol, 1.0 eq) in 25 mL of ethanol was added 2-benzoyl-3-
phenylamino-acrylonitrile 4 (296 mg, 1.19 mmol, 1.0 eq, preparation: Grothasu,
Davis, J. Am. Chem. Soc., 58, 1334 (1936)) and triethylamine (161 pL, 1.19 mmol,
1.0 eq) and the mixture was heated to 65 °C. All solids dissolved when temperature
reached 65 °C. After three hours, LC-MS indicates consumption of the hydrazine.
The solids were filtered to provide 3-(5-amino-4-benzoyl-pyrazol-1-yl)-4-methyl-
benzoic acid 5 (95 mg, 25%) as a beige solid: HPLC (4 minute gradient) tg 2.10 min;
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15

addition of sodiumnitrite (44 ng, 0.63 mmol). The
reaction m xture was stirred at 0 OC for 40 m nutes
W0 b@s/0e993®l uti on of tin()chloride (245 ng, 1. 3BCTIB10)4/020384
in cone. HO (1 nL) was added and the m xture was
stirred for 40 mnutes then allowed to stand at - 20
OC for 20 hours before it was :yvarmsd to RT and
T

concentrated to a white solid.6 he solid was

SIS, B RRAR v b S 2598 5 S

b H)PY7 9B, atERN:5 7@ uRUS.02 s, 2AM NIEHEIN 8 $98.-H : *C NMR
1534 PR 0365 ek 57 Sounat 30245, 241 NERICPI 8 92 (%g)tnﬁ T

=(IBEESIBRAH @) Mde) 3186, 1662, kHi2X, déb3wed . 2d8P6d13%9,AB1.6, 131.2,
i fi flash ch hy,
T S s B L2 R AR n Ll AR to r eove T mpur 1t} es

then 100% Et OAc to give EXAMPLE 4

3- (5-am no- 4- benzoyl - pyrazol -1 -yl ) - N-net hoxy- 4- et hy| -
b&neparatien of 3<{S-amineH-heazed-pyapzal-1-y)-Nrgycleprppyhfmethyl-
28eHzanbiBeC (4 mnute gradient) tR1.93 min; MS nz
351.1 [M+tH +; 1H NMR (DVMSO-J 6, 300 ) d 11.88 (s

1H NH), 7.803 (m 4 H), 7.56 (m 4 ., 7.01 (s, 2 H,
NH2), 3.32 (s, 3 H), 2.162 (s, 3 Hynopm 13C NWR
(DVMBO-J 6, 125 MHz) d 187. 184, 9, 2, 139.7,
139.6, 135.7, 131.4, 30.

127.8, 126.4, 102.6,
Preparation of
3-(5-am no- 4- benzoyl - pyrazol -1 - yle) - 4- net hyl - benzoi c
acid O NaNO2 Et OH N OOH HOwSSt axan b Cl HH2RHN |+ COOH

g . . NH
COH Ag 3- ra2|no-4-nethﬁ- zoic acid 2
i d OIRE'E =

hydroclgriaze [, a stirre i on of N

3 nNo-v- g enzoi C aci 5. 64 .2 [, 10

ef & of{ di oxane a%?g:é'j of water at 0 OC NH
was added 100 ni LC®PHcone. ol | owed by the o

portionw ses addition of sodiumnitrite (2.82 g, 40.9
mol, 1.1 eq) as a solid at a rate to control gas
evol ut Tora stined Solatibmgf H(Eami®-4rbentogbpyrazadt leph)-4amethyl-benzoic

919 SBpinDE 5300 pe” elt REs LA ) Bonf DIE R 24 EDCI
apgh sadgad sdhRABIM e HVROBL B589lm @ 4. 15 x%ol,ﬁi% @qv\)/l ﬂdﬂour :

the precipitate was filtertered and washe t )
didtsepnenylethylamifre (3 $Ounlet: 7 hmmobrA.@ eq)andhejeolution was stirred for

f’ ;E%ﬁéﬁ%%&orbéfnqeertnlﬂgrlafu?ee NE gyc?o%irgpyl?zxgirng ?%20151'4,%83 ?m%?ol,az.o eq)
was added and the reation stirred for 1 hour. The mixture was diluted with EtOAc
(300 mL) and washed with water (2 x 25 mL) and brine (25 mL), dried (Na;SO4) and
concentrated. The product was purified by flash chromatography on silica gel eluted
with 8/2 EtOAc/MeOH to provide the product as a brown oil. The product was
further puriried by trituration with 1/1/1 EtOAc/hexanes/CH,Cl; and dried under

20  vacuum to provide 3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

benzamide 6 (387 mg, 50%) as a white powder: HPLC (4 minute gradient) tr 2.11
min; MS my/z 361 [M+H]"; '"H NMR (CD;0D, 300 MHz) § 7.92 (d, J= 7.6, 1 H),
7.81 (m, 4 H), 7.54 (m, 4 H), 2.85 (m, 1 H), 2.22 (s, 3 H), 0.80 (d, /=5.7, 2 H), 0.63
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(4.98 g, 66%: HPLC (4 mnute gradient) tR 0.97 mn;
MS mz 167 [ M+H] +; 1H (300 MHz, DVMSCWs) d 10.03 (s, 1

wohooS0®dy3 7.89 (s, 1 H), 7.51 (s, 1 H), 7.27 ¢cr/usd2084/020384

8.0, 1 H, 3.38 (s, 3 H NHNH2), 2.23 (s, 3 H ppm B
3- (5- Am no- 4- benzoyl - pyrazol -1 -yl ) -4-net hyl - benzoi c
acid To a stirred solution

of 3- hydr azi no- 4- net hyl - benzoi®aci d hydr ochl ori de 2

Gud T boge ZopRE cpriafh, FEs 331 it L sP e TadgR20, e,

r I |
363,68 8040, 150430 P PRTEBIE e i), P, .

rrL 1.19 nmmol, 1.0 eq) anEXtAhMPJnE(S ure was heated to
?’r%feraﬁl?'e BT EE N LR N R B

oftciflhe hydrazine. The solids were filtered to provide
3- (5-am no- 4- benzoyl - pyrazgl -1 -yl) - 4)mat hyl benzoi c
acid 5 (95 my, 25% as a °f @PL.C (4 minute
gradient) tR 2.10 m nA I M .; 1H NWR
(DMSO-J 6, 300 MHz) , 1 H, 7.81 (s, 2
H, 7.78 (s, 1 H, 7.5 NH) | 02 (s, 2 H,
NH2),.2.18 (s, 3 H ppm 13C NI\/IMe(DI\/SOJ 6, 75 Miz)
5187. 6 166.3, 152.0, 141.3, 141.2, 139.6, 335.Qy

131. 6, Mal. 130.1, 129.4oH1k8oA. 137-8, 102.6 i
ppm EXA Preparation of ,
| - pyrazol -L-yl)-Nc pro N’-4-

HCBt COH IE%,NDI\/FToastirred COOH
3

solutlon
of 3- ( 5- ani nd- 4- benzoyl - p oIJI-yI)-4-nethyI-benzoic
acid 5 (Exanple 3, 700 ng,”2hN8 nmmol, 1.0 eq) in 30

niL of DMF was added EDCI (85% ny 4 35 mol, 2.0 eq),

HOBt (589 ng, 4.35 mmol, 2.0 e

di i soplomatises golatipmef 3-hydgzinp: -Iaerhzl bargpic agidohyslggchigyige 1

t sol 0 [ 1
DI SHS B ESAPERR, gl g ylol BT . of et
2 vids @ddedVBES- @ddfbénz’dyﬁ]) 3-bReny®ahinoacslonittdel2 {379 rhghosy mmo]
The m xture was, diluted with Et QAc (300 nLBN nd washe
wpfqmma% rInepnagiopal Rafont é\rpallﬁﬁtwﬁé’ut%b@tm)l‘lo 5@3/57101 Al, pg.

( NaY SFEY m st GRT ‘ﬁ@%&& & 'P}j“ HRes Ar qqllg %?ecli%ﬁté@%hflé &6rebllected
fl'ash chromat ogr aphy on SI I ca gel
Ebmatfhttmtltd:rcanpwmm dastedevithr gblarel teagrouidb BefdrAmiro-4-{hedo-

%ggz%c):/b pyrazol 1-yl]-4-methyl-benzoic acid 3 (153 mg, 22%) as a white solid. MS

m/z 448 [M+H]"; '"H NMR (300 MHz, DMSO-ds) 62.18 (s, 3H), 7.05 (bs, 2H), 7.34
(dd, J, =J,=17.7 Hz), 7.58 (d, J= 8.1 Hz, 1H), 7.78 (s, 1H), 7.81 (m, 2H), 7.94 (m,
1H), 7.98 (m, 1H), 8.03 (m, 1H) ppm.

EXAMPLE 6

Preparation of 3-[S-amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide

HN
| O NH, o
N
Me



further puriried by trituration wth 1/1/1
Et OAc/ hexanes/ CHaCh and dried under vacuumto provide

W@ 24050099750 0- 4- benzoyl - pyrazol -1 -yl ) - N cycl opr opgt/ug2000020384
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hyl benzam de 6 (387 ngy, 50% as a white powder: HPLC
(4 mnute gradient) tR2.1 1 rrin M5 mlz 361 [ MkH] +;

1H NVR (CD3CD, 300 M—|z)d79% J =7.6, 1 H, 7.81
(m 4 H), 7.54 (m 4 H), 2.85%m 1 H), 2.22 (s, 3 H),
0.80 (d, =5.7, 2 H, 0.63(s, 2 H ppmso&BC NVR ( CD30D,
75MHz) d 191.2, 170.1, 153.8, 143.3, 12 0 Ianqhgfl. 1,

136. 9Me334. 8, 13(2)N§,HBJ,§@ 7, L 129%E 129. 2, HA
1284 Jon20% 8oy 24— 7 6. M EXAMPLE 5.
Preparati on (2) K" resin 69% NHNHBoc

of 3-[ 5- ami no- 4- ( 3-i §tfo- benzoyl) pyrazol-l-yl] 4- rrethyl
-benzoic acid COOH COOH To a stirred sol ution of

3- hydr azi no- 4- net hyl - ben20|c acid hydrochloride 1
(Exél’hﬁ'le“é*’@)ﬁkf°e‘“3‘1’2f’*rrg, 1.547 myl, 1.0 eq) in 50 nb Oer2
ethanol afd’5 m _of anpl was atggor |

2- (3-i odoxbgnzoyl ) - 3<piyenyl am no-acrylonitri 2 ,ﬁ'?
g, 1.54 ngwgl, preparatfwFAlInt ern nak Patent 4 \>
Application Publ ication No. WO OZ@MN pg. 84)
The m xture was heated to 75 OC for T‘BHh The
precipitated solids were collected onfa fritted filter
ang mBQW&hﬂﬁle@rﬁéﬁWﬁrﬁﬁn@Lﬂme@l@l benzoic acid

3-[ 5- Ami no- 4- ( 3-i odobenzoy
pyr azoP: Hy@rpqmewrm@thylrbqyém@r:@ hydrerhipridedi3(Bigmpiodg, b g, 64.5

OGS Yy T it GHbiD) o R gycops Naow

=15.16 Igzl\)la,OH i530Q ehL H,082>%64H mnidh) was?adZBd (fsllowed) by the@dldition of

E&Wé}_& (@3; Préa plaﬁgﬁri%mol) 1mm%gn atel The reactlosx mlxtl.ll_lDe v&g stirred at
ofré’brh %ﬁwrmre%{ §'Hré3 @)n@&ﬂé@éﬂ' o Irayarvag&l Thev1}o M‘n& Y&, (some

ropyl - 4-" nmet hyl - benzam deEDCI HOBt cyclic propyl am ne
DIMREOH) wireNalGed. BYTR Girring strong H' resin was added to neutralize the mixture

to pH < 2. Fllte_red and the resin was washed with CH,Cl, and MeOH. The aqueous
layer was washed with CH,Cl, (added some MeOH) for two times. The combined
organic layer was dried over Na;SO; (some EtOAc was added). Filtration and
concentration gave 3-(N'-tert-butoxycarbonyl-hydrazino)-4-methyl-benzoic acid 4 (16
g, 94%) as a white solid. "H NMR (300 MHz, CDCl;) & 1.48 (s, 9H), 2.27 (s, 3H),
5.76 (s, 1H), 7.14 (d, /= 7.7 Hz, 1 H), 7.56 (d, /= 7.7 Hz, 1H), 7.61 (s, 1H) ppm.

B. N'-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-hydrazinecarboxylic acid
tert-butyl ester

3-(N'-tert-Butoxycarbonyl-hydrazino)-4-methyl-benzoic acid 4 (14 g, 52.6
mmol) was dissolved in DMF (250 mL). EDCI (20 g, 105.2 mmol) and HOBt (16 g,
105.2 mmol) were added. The mixture was stirred at room temperature for 30 min.
Cyclopropylamine (7.4 mL, 105.2 mmol) was added, followed by DIPEA (37 mL,
4x52.6 mmol). The reaction mixture was stirred at room temperature for 18 h. After
concentration of the reaction mixture in vacuo, H,O was added. The mixture was
then extracted with CH,Cl; three times. The organic layer was washed with aqueous

NaCl solution. Dried over Na,SQy, filtration and concentration gave a white solid.



10

15

20

25

ClH H2ZNHN' COOH (2) H* resin
CH2Cl 2/ 1, 2- di chl or oet hane/ TFA (2/1/1) 1% H2 O 100% A.

W@ 24okloed9es t - But oxycar bonyl - hydr azi no) - 4- net hyl POEDSN€020384

aci d 3-Hydrazi no-4-nethyl -benzoi c acid hydrochloride 1
(Exanple 3A, 13 g, 64.5 mmol) was dissolved into

di oxane (200 rrL) and H20 (100 ). Agueous NaOH (5. 16
g NaOH in 100 H2O, 2x64.5 "hHiol ) was added fol | owed

D Bgf afduetRas 41&5&?%69 n Ceb LB eBH, B bes pRafalos sty ee!
ey (0 ka8t e

s Prasigt. #herpé@dw wa%ﬁﬁ@@éﬁmftﬁdﬁé’wﬁﬂé{ﬁﬁalﬁ@a@Qﬂefr‘hmﬁt@ﬁé?@%zcb’

P HShifepl tokicBligded ol M 50)R 2408 NABED oMbl bttt 2-
( qudpaem) Mﬂﬂ!ﬁmédafbokm amaimm bﬁlfhleestm) nst(u hg;:!69%p SHINMR (300
R G S8 Om N G ot (5, ofD) 2. 35, 35597 (m, 110,

2 GO 61 B R D Y T G A TR 38 RERL
coc BN dfydloﬁﬁ)[(y$-3 l@H}aznﬂo-Z?méﬂl.yl-Bbhzalﬁldl,&r(fhwrbwetlc acid salt
; éi ( (g ﬁ)yclﬁﬁ;ﬂp}_%arbamoyl 2- methyl p%enyl) hygramnecarbolxl;glc acid tert-

Nbutgg =%k QPG QREb &2 mmbbﬁrmmﬂ with &9 10,0 B ifiRfure was

ylic acid tert-butyl ester
3stied ateopmBemprsatae iomd hrshyQerezninasjondinvetiy Batsenggip. CH:Cly

ag] (9 t%lb%l:\l' KN%B ag?lexgoaél Zcmvmtjat%h(sjz%%tgg(g_gginggg\fgg%clopropyl-}

nnpdinhzﬂﬁ@mn@m ¢EBenzdmaiel mnumams, 8dill  faftd 6 ahs raﬁomf white solid.

tenperature for 30 mn. c| opropyl am ne .
10%}23131 e Yo). Mésm/ad?@édMﬁPb]H é{/&MgﬁQﬁlME& %D:ﬁ) 0,68 (m, 2H), 0.88

ohcands i 1900 NE g G BN RS A

“lﬁCtl BLSIA phid- £ (3-fod6ABétz0 lb‘l%grﬂml P8deycldpaopy4-tiethyl-
was t hggngathigected with CH)ZI t hr e?dtl meys Thgy Y

organi c |l ayer was washed wi th aqueous
To a stirred solution of N-cyclopropyl-3-hydrazino-4-methyl-benzamide,

trifluoroacetic acid salt 6 (648 mg, 1.74 mmol, 1.0 eq) in 2 mL of ethanol was added
2-(3-iodo-benzoyl)-3-phenylamino-acrylonitrile 2 (550 mg, 1.74 mmol, preparation:
International Patent Application Publication No. WO 02/57101 Al, pg. 84) and
DIEA (0.50 mL, 2.9 mmol). The mixture was heated to 160 °C for 40 min using
microwave. The mixture was concentrated in vacuo. The crude product was purified
by silica gel column chromatography (EtOAc/hex, gradient 1/1 to 2/1) to give 3-[5-
Amino-4-(3-iodo-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide 7 (589
mg, 70%) as a white solid. MS m/z 497 [M+H]"; 'H NMR (300 MHz, CDCl3) §0.60
(m, 2H), 0.86 (m, 2H), 2.24 (s, 3H), 2.87 (m, 1H), 5.81 (bs, 2H), 6.35 (bs, 1H), 7.25
(dd, J; =J,=7.8 Hz, 1H), 7.45 (d, /= 8.1 Hz, 1H), 7.69 (d, /= 1.7 Hz, 1H), 7.80 (m,
3H), 7.89 (m, 1H), 8.00 (s, 1H) ppm.



NaCl solution. Dried over Na2SQOz;,filtration and
concentration gave a white solid. The crude product was
waolc@soboexl i n CH2C 2MeCH, and then purified bypeI/sma4/020384

gel colum chromat ography (CH2C 2/ Et 0OAc, gradient 2/1
tol/1) to give the desire product The product was
further purified by recrystalljzation from
Et OAc/ CH2d 2; washi ng of the 061 1 ected solids with

Et OAc gave N -(5-cyclopro yl - 2-
nmet hyl - phenyl ) - hydr azi necgm%ﬂwaci d tert-butyl
epi§laratiéd éf 5-amiPe-1-[-rhdthii-3-8A0 | Mztzmrﬁ%l 3)yl)Oplfza&y(]rmH-

2 ) 9 93 389
E}razgl %5}‘% {?"si,ethl)‘ﬁﬁ'eéi? (H)bs | H) % s (brs IH)

770(m 2H), 7.32 (s, IH ppm CHN/\

N- Cycl opropyl - 3- hydr azi no- -Q- mamyl - beaKani de,
trifluoroacetic acid g3

N - (5-Cycl opropyl car Iy | - Rtk phenyl ) - hydr azi nec
arboxylic acid tertbuty est 8N 5 Wad dissolved in
CH2C12/ TFA (2/1) with 2% H20 anféet he m xture was
stirred at roomtenperature for 3 hrs. Concentration

i n vacuo gave aomyr up. CI—IQGN and tol uene was add

and c'@ cent rggd/Bn M'n vacuo | n gawendhk cycl opﬂ* - 35, Hel
0- 4- met hy - benza drifledraatetic Pd/C, EtOH
, 0 8

m de
S an 'oﬁ—whl te solj (Yi el 7 TOO%pN
R (306: DZO) JO 68 (m g
(m 2H) 231(3 3H), 2md9 ( 7.31 (s,
7.36 (bs, 2H) ppm D

3- [ 5- Ami no- 4- ( 3-i odo- benzoyl ) - pyrazol -1 -yl ]-N-cycl opro
pyl - 4- et hyl benzani de To a stirr&d Bolytion
ofl\l—cygl/epropyl 3- hydr azi pg~u- | Ybenzam de,

trlfluo pacetli keN@gi d salt BN 64 nA 1. 74 rTUDINHl _\I\T
eq) _f_‘f‘hTi added— — ~

2- l4(2 do- beﬁz%rg %) 3.1‘1”1 am no-acryl oRi tri Ie,N 0
ng, M. 74 nmol , preparatMeon: | nternational Pat é"n;,,e

Appllcatlon Publlcat|on No. WO 02/57101 A, pg. 84)
and DI*EA (0.50 ni, 2.9 mfol). The nmixture was' heated

t &, 160 NODitheth mmﬁbmewlm-mmymmtrotbanmwr e was
concent r at ed |n vacuo. The crude product was purified

by sil Acl‘ée@@l 3@6%]%?{12%1#%@89% ap mmelepsyspended in 80 mL of
g E\ﬁﬁl cﬁlﬁltet(h%‘ éli métﬁglgée\fzﬁ and L)\éf theln heated to 95 °C for 2 h. The

Penzo pyrazol - cycl opropyl -
ltmi dwltrdnema;t]ﬂlod/ed o ¢ & rogm tEﬁﬂdﬁraaHe w:ﬂdsnt1tm1§ A ftef. anmer 2h,

mt}%ggfqiﬁ J;@q_qji pr%légt%\l gl\{% ég_t}gte%’? f(lCD%I ? f_ﬁ J9; ‘gis Y/B@egbtliree
2|fﬂnes (@vu:ﬁEEtg@%o glIVHN dlﬁie%%/lérﬂﬂloméﬂhgﬂ%eﬂ %eﬁl}/ﬂgﬁnltlréﬂ)ﬁﬁnzamlde 2 as
72801 fafid (8105, 6RUBOHPEE P Hjinute ga@he(ns) tx L AP Tip VS XAFI36.07
[M+H]".
B. 3-(4-Methyl-3-nitro-phenyl)-4H-[1,2,4]triazole

8

To a solution of N-dimethylaminomethylene-4-methyl-3-nitro-benzamide 2
(8.6 g, 37 mmol) in 250 mL of acetic acid was added dropwise anhydrous hydrazine
(4.7 mL, 180 mL). The now light orange solution was heated to 95 °C for 1.5 h
before allowing to cool and to stir at room temperature for 18 h. Acetic acid was
removed in vacuo, and the residue was partitioned between H,O and EtOAc. The

organic layer was washed twice with saturated NaHCO; solution, then dried over



Preparation of
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MeO Me NH2NH2, H2, HCI Me AcOH, 95 0C Pd/ C, Et OH 9Q0C
2N HN NHN NHN N 1. NaNO3 , N2. SnCI2 HN/ / HN M
457 A

N- Di net hyl am nonet hyl ene- 4- rreﬂ;lyl 3- nltro benzam de

4})&@?/' eir ll%gﬁg"% ]églr&n?ed raﬁ‘(ﬁ’é%l%f}?lf ;[lggg wig ftiturated with
diyaehBOaceLR th@l‘h‘gul\ﬁﬁg ofmﬁlté‘ﬁﬂiﬂ%stc@ll%e@&l b eitted filter to give

The red sol uti on was |l owed to cool to room

t éf(ﬁenqhxlr?emmnhesyh)ﬂﬁ He2.41niazele Jfod Bet’79)- HPLG 4 minute

T e A R

Nl im)hwe(@ ﬂQ{I)EBhSZ'(&W& 49@%% yh:58-(8i J £a-9emapisds, 2H) ppm;
as, a red sol (8 HPLC (4 m nute gradient)
ﬁqmmwsm mwszeaompmﬂrqﬁas BOI 121.3,19.5 ppm.

3 S‘I( ut I'vgh\q%#hy? 5n(4hrﬁ fﬂ? XZ()I 3-yH5 LLénylgllntn{é azole To a
N-di WBWLM%S)p%Ithbm?T)Aﬂ-ﬂFI Ditrigzoi 8 (D7benzsrhiitolPwas

(8.6 g, 37 mmol acetic acid was added
d sm@é inARY mlo@fsethami with 263 S(mL feqyi28. 2rgmoy of congeatratsdy
g t 0
oy S0 SR b, MAEmRST 6% fladiinds de¥uarka dafbon (ary
t Wad@ddttmﬁefﬁld)y H@drogen‘gatwas babbldd iasugletie vedtiommixture via a
vacuo, and the residue vvas p?rtl ti oned between H20 ang]en

ebeileon affaghedyig ayEngeRreriefais> WARH TERFtigN iy xture was
A??Hé@\%rﬁ%t r N BibsBhed O bt | d?Pgent é&@ ﬂla‘i’ﬁthfﬁgd B8y & ‘bh’ﬁ&ﬂl & room

ration and COﬂCe tration i n vacuo,
r ¢snphuguseatsr § hi t Theatagdyshimtah removed by filtration through a short pad a

Celite. The filtrate was concentrated in vacuo, and the residue was neutralized with

saturated NaHCO; solution. The mixture was extracted with EtOAc six times and the
combined organic layers were dried over MgSQ,. After filtration and concentration
in vacuo, the residue was recrystallized in EtOAc to give 2-methyl-5-(4H-
[1,2,4]triazol-3-yl)-phenylamine 4 (4.5 g, 92%) as an off-white solid. HPLC (4
minute gradient) tg 0.79 min; MS m/z 175.2 [M+H]"; '"H NMR (300 MHz, MeOH-d5)
5 8.10 (bs, 1 H), 7.54 (s, 1 H), 7.29 (m, 2 H), 7.15 (d, J=17.6, 2 H), 2.23 (s, 3 H) ppm.
D. [2-Methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-hydrazine

2-Methyl-5-(4H-[1,2,4]triazol-3-yl)-phenylamine 4 (200 mg, 1.15 mmol,
preparation) in dioxane (5 ml) and water (5 ml) at 0 °C was added conc. HCI (10 mL)
followed by the addition of sodium nitrite (87 mg, 1.26 mmol). The reaction mixture
was stirred at 0°C for 40 min then a solution of tin(II)chloride (481 mg, 2.59 mmol) in
conc. HCI1 (1 mL) was added dropwise. The mixture was stirred for 2 hr at 0 °C
which resulted in a white solid precipitate. The solid was collected by filtration and
identified as [2-methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-hydrazine 5 (261mg) which
was used without further purification. HPLC (4 minute gradient) tg 0.71 min; MS m/z
190.1 [M+H]".



warm Et QAc, and the resulting off-white solid was
collected on a fritted filter to give

w2400yl - 3-ni tro-phenyl )-4H-[1, 2, 4] tri azol BCBU§08020384
g, 77%. HPLC (4 minute gradient) tR 1.82 mn; M5 mz
205.1 [M+H +; 1H NMR (300 MHz, DMSO-J 6) d 8.57 (bs, 1
H), 8.46 (s 1 H, 812 (d J=17.9 1H, 7.56 (d, J
= 7.9, 1 ,25(s 3 pprP9-13C NMR (DVBO-J 6, 125

NEZMEt h Asmeaﬁ élmﬁfh&'%'gr(l"# As)) étw@]@n@h%swféﬂ -pyrazol-4-yl-

3- (4- NeheRl-methanens pheny| )-4H-[1, 2, 4] triazole 3 (5.75
28. i .
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2.35 nm_ ] . concentrated aqueous
U291 mgtestgeted 1900mmyl)on EtObh (@4 mhwasiaddsd 2akemizeydted

car bo s, .ad car ef dr ogen. gas, was

o OBEY B oA RS PR ERE dut S ion YRR RE: BRnET. Am.
athaahset. 58, B33y 193w ardaRe hxthey wis HeaRdte65-70%® for 12-16 hours.
reaction nixture was then stirred under an at nosphere

oft WisPplgd Ho FROE tPRIPSTAIIRRPIBSNIERtAdP IS Frade prodyst. The mixture

SRR el 0 o el Bahal L FTEA s v
WQS—aﬁm’ﬁﬁB-rﬂI-ﬂraitle;d 5 MI—UE\lcmé]tnmdi-ﬁ)h)aphml]dll}Bpmm 4-yl}-phenyl-
WESUTBRERE L PR ANE RO @ 003 THED SHaHPRG G gRBHrggediont e
an%@%lﬁ WxﬁfzS’MW %%ggﬂ%% gﬁ?@? g 58H I\fIH&)tS gubd ed) 1 1),

concentration
r 8QHy(s4, IH), 84d (5, EE; ®AQ (Hp2 Hi)VE3L¢bsp? HyJ 7 52 7 &5H(m, 4 H), 2.49 (s,

b i & SN DK SO M D 57 84 42 40 £3738, 1 1322,
Y/ 00 MHz, OH d 8.10
9111212@')85@75'\’{*2(@0“1?%@ Mpé{é o FDN% 7&5)(& |10
76 2 H. 223 (s. 3 EpmMnaLEs

Met hyl - 4tr| I hen - hyd zi
 Prnargtion of é@%hngo-ﬂ; rmai‘fﬁpx@ag%i Sffrago iy tRzolr T H08-
nﬁYCI‘iP'“P!?y Renzamiden) i n di oxane (5 m) and
water (5 m) at O 0C was added cone. (10 L)
foll owed by the addition of sodiumnitrk¥te (87 ngy
1.26 nmol ). The reaetpon m xture was HNirred at Q)C
for 40 mn then a sol ti Ng) chl g=ale (481 ny,
2.59 nmol ) in cone. 9 S d dropw se. The
m xture was stirred for ich resulted in
a white solid precipitaté. [ s collected by

filtration and identified as Me
[ 2-met hyl -5-(4H[ 1, 2, 4] tpi azol - 3-yl ) - phenyl Jo- hydr azi ne
5 (26 whi ch CN Ph=N=
gge) pTSA, benzene OMe LDA, CHsCN NHPh
Ho ~OH THF, -60 to 0 °C
CHO o o toluene
reflux uo 96% L_/O 100 °C
83% 81%
1 2 3
o)
o) NH o
CN O NH NH
| v v 2 v
NHpn 2N 8 ~ N
TFA <N
Ouo DMF, DIEA, 160 °C oo
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was used wi thout further purification. HPLC (4 m nute
gradient) t 0.71 mn; M5 nmz 190.1 [ MtH] +. E.
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]-1H pyrazol - 4-yl phenyl - met hanone To a stirred

sol ution of

[2-methyl -5-(4H-[1, 2,4]triazol -3-yl)-phenyl]-hydrazi ne
5 (261 ngy, estimated 1.15 mof}%in EtOH (25 n) was

added2 enzayl - 3- _ph | gm n onitrile 6 (285
°1 SRR s HReRe 2oLt A chom
Soc 58, 24 612l BBkl USG5, 89 2iimol),

65-7Q0C for 12-16 hours. It was cobled to room

t esthers glyeol (238 odnt40& munof)ging thelu@nwaomp @didononohiydrate (0.78
rer: %t U(i?e 0 h&a%%%ﬂ%e@é%ﬁﬁ@?%é@ g’alﬁ tark appgr%gxrsa{)ﬂéf 'plate showed
{ Sthatdinge btaftﬁrgffﬁitbﬁﬂll -Has (#hprlebred. F‘ddréd ﬁllé @tacBol mixkeinw a

]-1H pyrazol - hen%l met hanone 7 as a white solid

( 2mixteye Oéc@eweou%U@H e O niheorgrnigiiayert yas separated and

1 edg]\)g Ialg%{fd ?{JLI%@ a%g k%‘!%'ggte&?’ %Wﬂ%[@}@%}iroﬁlict %&Q was
8. fuizifled b.yZ:ilH)a g,,eV cﬁém%@apﬂy @luén'f:. .2)% hé’xﬁé/e(hy;l aébté&), The desired

1o it Bhhoitgeply met&glzes% 1&5 italaegsasg Rfipsgoi (.41

L35 98 LD § YFIAIot 2ty 200
yI J.8NGy ¢ IHD)p7 dpydd, J4=et=lyT Hb,elﬁ)aﬁnGﬁédtPﬁr X7 Nz, Qe 1.2 Hz, 1 H),
TS RN L 0 B0 Fper
M §I OVy.@3.[1,3]Dioxolan-2-yl-phenyl)-3-oxo-propionitrile
To a mixture of acetonitrile (1.90 mL, 36.4 mmol) in THF (60 mL) was added
LDA (1.8 M in THF, 33.9 mL) at —78 °C. After stirring the mixture for 20 min at —78
°C, 3-[1,3]dioxolan-2-yl-benzoic acid methyl ester 2 (6.06 g, 29.1 mmol) in THF (20
ml) was added all at once. The mixture was stirred at —78 °C for 1.5 h and then
warmed to 0 °C and stirred for 1 h at this temperature. Saturated NH,Cl was added to
quench the reaction. The mixture was extracted with EtOAc three times. Organic
layers were combined and dried over Na,SOy. Filtration and concentration in vacuo
gave a residue that was purified by silica gel chromatography (CH,Cl,, then 20/1
CH,Cl,/ethyl acetate). The desired 3-(3-[1,3]dioxolan-2-yl-phenyl)-3-oxo-
propionitrile 3 was obtained as a white solid (5.71 g, 96%). 'H NMR (300 MHz,
CDCl3) 64.12 (m, 6H), 5.86 (s, 1H), 7.55 (dd, J; =J>,=7.7Hz, 1H), 7.77 (d, J= 7.7
Hz, 1 H), 7.92 (d, /= 7.7 Hz, 1 H), 8.01 (s, 1H) ppm.
C. 2-(3-[1,3]Dioxolan-2-yl-benzoyl)-3-phenylamino-acrylonitrile
The mixture of 3-(3-[1,3]dioxolan-2-yl-phenyl)-3-oxo-propionitrile 3 (3.07 g,
15.0 mmol) and N, N’-diphenylformamidine (4.10 g, 21 mmol) in toluene was heated
to reflux for 18 h. Concentration in vacuo gave a residue that was purified by silica
gel chromatography (hexanes/EtOAc, gradient from 3/1 to 2/1 then 1/1). The desired
2-(3-[1,3]dioxolan-2-yl-benzoyl)-3-phenylamino-acrylonitrile 4 was obtained as a
yellow solid (3.88 g, 81%). '"H NMR (300 MHz, CDCl3) §4.12 (m, 4H), 5.92 (s, 1H),



100%A. 3-[1, 3] D oxol an- 2-yl - benzoic acid nethyl ester
A m xture of 3-fornyl -benzoic acid nethyl ester 1 (6.09

w@2003/80R73mol ), ethylene glycol (2.28 nL, 40.9remD53004/020384
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andj o-t ol uenesul foni c aci d nonohydrate (0.78 g, 4.09
mol ) was refluxed overni ght with Dean-Stark
apparatus. TLC pl ate showed t?gt all the starting

mat eri al has disappeared Poured the reaction mxture

Tﬁtggéﬁgg}rﬁw{ﬁg 9|6§g|dar a?gg‘faW| e O\feE’ %&56_ 1.3

FHz{ eHE@.05neh, eNeent rated to gl ve the crude pr oduct

t hat fied b I h t

(B venBISERmngck bl BRHRO AR Gy b RO PRy TaGal - N-cyclopropy-
3-[1, 3ftanethyl- bengnyde benzoi ¢ acid methyl ester 2 was
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HIQ 2(5 g8567 mmcﬂ) B)- pycTopdrﬁp)(leBdhydiazlm}Q méthyl-teanzaniedy, triflué®acetic

S i, 1305, i b e B 02 i T e

| h'iat&f’ﬁi‘lé@ °C for 40 min using microwave. The mixture was then cooled down to
3-(3-[1, 3] Di oxol an-2-yl - phenyl ) - 3-oxo-propionitrile To

arofinx famnsrastreaoé confenirated The, obtringd regdueswanpirifiadbymijica gel
3
Sl PR Bl ROpIER T 08, o i -
3{5 bm3]od4-Q3pl, 3Jdi0Xoldn- Z)QHBcﬁizﬁylél-@nyhzﬁlBI IyMI-N-eyctleproﬁyléaﬁ-n%yl-
29.1 nmpol) in THF (20 m added al |
Thenzmw wahablaiged ps eaoratlge 501’1@ (801201 000k MS 8}’{%! 4%% EMHH]

tenpergt(ﬁr el\ﬂ_gatur ls)t%fmﬁf ég@&@t%ﬁ?lzsz“u(én% 7(m IH)

r aaqt(m;mH) Tih&s (ﬂ1><IHD§ 6.5\bs, elqg r7a4:3 @I;le 8. OIHEI Oro, 1. M edii Ji=
wer e ri ed_over

N2 g, L L0, SR CBrtone O30 d0; §00 5 46 o a

resi due that was purifi edfj%1lﬁiﬂ ¢ gel chromat ography
(CH2C 2, then 20/1 CH2d 2/ et cetate). The desired

3 Pr&pdqriatish of 3>{5aanind-4y(3- fphmmybgnieyl)wazxmleyﬂ-N—i:j'céo;ﬁ*opyl—4—
Watetbyltlsenzantides a white solid (5.71 g, 96%. 1H NWR

(300 MHz, CDA3) 4.12 (m 6H), 5.86 (s, IH, 7.55 (dd,

J1 =32 =7.7 H, |H, 7.77 (d, J =7.7 D@ 1H, 7.92

(d, J =7.7 Hz, 1 H, 8.01 (s, IH ppﬂN C
2-(3-[1, 3] D oxol an- 2- bam no- acryl on
itrile The m xture of

3-(3-[1, 3] dioxol an-2-yl ;ﬁ-ropionitriles
(3.07 g, 15.0 mml) an FRhen or mam di ne (4.10
g, 21 mmol) in tol uene was heat edpd :

0
NH, N*\'V aq. AcOH 9 NH, N
N oo A A
N <\
(o} X
P 0
S 6

A mixture of 3-[5-amino-4-(3-[1,3]dioxolan-2-yl-benzoyl)-pyrazol-1-yl]-N-

cyclopropyl-4-methyl-benzamide 5 (Example 8, 1.14 g, 2.6 mmol) was suspended in
aqueous AcOH (10 mL, 1.5 M in H,0). Glacial AcOH was added dropwise until a
clear solution was obtained. The reaction mixture was stirred at room temperature
overnight. Evaporation of the solvent under reduced pressure to give a residue.

Toluene and EtOAc were added and the mixture was concentrated again to give the



to reflux for 18 h. Concentration in vacuo gave a
residue that was purified by silica gel chromatography

w@ bez@omsd Et OAc, gradient from3/1 to 2/ 1 thenpdl/li$2004/020384
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The desired
2-(3-[1, 3] dioxol an-2-yl -benzoyl ) - 3- phenyl am no- acryl on
itrile 4 was obtained as a yelfhow solid (3.88 g, 81%.
1H NWR (300 MHz, CDC 3) 4.12 (m 4H), 5.92 (s,
I Hyyde. pﬁ‘ﬁdt(dﬂthaﬂbl)uld Be ﬂﬂni(ieﬂ‘i b}8§1!)1ca gel GHro(IfiuogiaﬁlylhgxaHZs/EtOAc
d)f‘l % Qé 1 = 7. J2 1.3 Hz, | H), 05 (m

)p Pﬁ ggire S-amino- 4 (3- formyl—benzoyl)-pyrazol 1- yl]-N-cyclopropyl -4-
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itr 2

Nl Bl 6801230k debe RO L hebiiy 93 G 2 47 (ors, 1 H), 7.44 @
tUI:fg Qf {
At @anzoqqg V%Za;cvsi(n%ad ﬁ),%wgéaﬁn %%SQE?Q%E Pﬁ% 31 (s, 1
160, 0¢12 ¢, 140 ppon usi ng i cr owave. The m xt ure vvas
t hen cool ed down to room EW?@ e and concentrat ed.
The obt ai ned resi due was silica gel
cmreﬁata@mhaﬂBy[s(agmdww-hfdmyééﬂayﬁbéﬂi@niﬁt:%ﬂ 1-91]-N-
189U mélhs ot
[ 5-am no-4-(3 , 3] di oon an 2-yl -benzoyl ) - pyrazol - I -yl
]-N-cycl opropyl 4- et hyl benzam de 5 was|pbtai ned as an
orange solid (0.26 g, 100%9. M5 mz 433 2 [MH +; 1H
NVR (300 MHz, CDA 3) <50 6qdn : N 86 (m 2H),
2.24 (s, 3H), 2.87
3H), 6.51 (bs, IH), 7.4 H, 7.45 (dd,
J1=J2 = 7.6 Hz, |H), 7. MR8
(s, IH, 8.00 (s, IH ppm EXA Prepar ati on of
3-[5-am no- 4- (3-fornyl - benzoyl) - py %zol-l-yl] N-cycl op
ropyl - 4- net hyl gepzanmi de A mi xture H
of 3- [ 5Qani KB, 4- ( , 3] di oxol an- 2-yl - benzoy?)-dW?azol N

: | - metNaBHz dattam de FXaepl e b

wa squ
. d aci al was add
[ [ ﬁaCtI on

m xt@ e was stirred at room tenperature overni g?t.
Evapor at i of of the solvent under reduced pressufe to

gi ve aToashike@e of 3l[52REna a3 EbANA- VRS 1 2EHasb1and ) Ne

m xture was concentr at ed j;;1a| n to give thecrude
ppmdeampylh%rme@mhbenmné@ﬁ( § g, 9985mmql)amge¢thanol (3 mL) was

c a E 4 The de
o e PR SR ey oo Sy SR B am

r og@yperdture for 1 h Aqueous NaOH was added to quench the reaction and the

mixture was extracted with ethyl acetate. The organic layer was separated and washed
with water and saturated NaCl solution. The organic was then dried over Na,SO,,
filtered and concentrated to give a residue that could be purified by silica gel
chromatography (eluent: 1/4 hexanes/EtOAc). The desired 3-[5-amino-4-(3-
hydroxymethyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide 7 was
obtained as a white solid (22 mg, 58%). MS m/z 391.2 [M+H]"; "H NMR (300 MHz,
CDCl3) 60.56 (m, 2H), 0.82 (m, 2H), 2.22 (s, 3H), 2.82 (m, 1H), 4.75 (s, 2H), 5.91
(brs, 2H), 6.75 (brs, 1H), 7.49 (m, 3H), 7.76 (m, 4H), 7.99 (s, 1H) ppm.



nmet hyl - benzam de 6 was obtai ned as a yel | ow foany
solid (0.91 g, 89%. Ms miz 389.1 [ M+H +; 1H NMR (300

workmsoe@Da 3) 3.61 (m 2 H), 0.85 (dd, J1 = 6. 9p¢&US2b84/620384
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12.4 Hz, 2 H), 2.25 (s, 3 H, 2.87 (m 1 H), 5.95
(brs, 2 H, 6.57 (brs, 1 H, 744(d J =8.0 H, 1
H, 7.67-7.78 (m 4 H), 8.07 11% 8.09 (d, J =
1.3 Hz, 1 H, 8.31 (s, 1 H, 12(sIH)ppm
EXAMPLE 10 Preparation of

3-[ 5- ani no- 4- ( 3- hydr oxymeeRMBFi2dy1 ) - pyrazor -1 -y11-N

Cwé ﬁﬁ&ybfs Jmhhm [bqamiﬁpnf)@rmﬁnlxymfeﬂm)‘ “benzoyl]-
g J%} rop?b l¢.h.%fhzy% hzdi¥#gazol -1 -yl ]-Neycl opr
|- 4- thy benzanlde ng, 0.098 mml) in
nethanol (3 rnL) was added NaBH4 (11 nm, 9 mmol ).
The reaction m xture was stirred at roomfenperature
for 1 h. Agueous NaOH was addedoto @%Jen t he reaction

and the m xture was tra acetate. The
organic layer was sepa at ashed th water and
saturated NaCl smg/u"{ 3 N‘E\l hen dri ed
over Na2sO4, filtered and concent r at to give a

residue that could be purified by si ca ge
chr omat ogr aphy (eluent 1/ 4 hexanes/ Et OAc). The
desired 3-[5-am no

et hyl - Be RABrfure BW é% a]mno -4- (9 fom‘}/ymbenzoyl) pyrazol-1-yl]-N-
cydldpr%ﬁyﬁln@ﬁlryp B¥dzaﬂud@36 gﬁ'ﬂmr{fﬂ@g an &g a?ld"l’a&e%?%:flb@ﬁglne

te solrd (22
NWR0q &)On kértzal VGJD@iea)f 102 B@h(ometlzdﬁ)a an@d d&hlc(rvmet%&])e was @idled

6%’?9% 9562 CSéfsn%‘ J_Q%tﬂ?}'%%h(}%i}de/@ % ﬁﬁ% en7a(51§c21 H}he reaction

| HixtaR W EdiiMRl Gt dobnPregipaiatire @t 2h. Aqueous NaOH was added to quench
3 {5-am no-4-[ 3- (4-net hyl - pi perazin-|-yl met hyl ) - benzoy

| fhe rpgatign@nd theymixtuge avas ewtprciqshwith cthik asptatey d| ﬁi SRt layer was
o ]S%pafagé'd nd Wa d §/1t]h water an, saturat? NaCl solut Thr;f Trgm&lc le}yer was

am no- enzo raz 0
p thblﬁ)drred 4veral ﬂﬂ&;ﬂﬂt&m&cd@a&dﬂb gn& a rl:sﬂu@ﬂn)it @udd be

h |
T PoTirLhY SBoE SHOTAEr B E BB el e e /9.0
(@Df1, egﬁ%iﬁ&md)f ekt a5 Ay dvs deni+ 115, 'eaNMIBE00 MHz,

t hen a @ reaction mxture was stirred at room

t €Tk 1e(nf, @H)20.86 (rACRIE)D QSZ6N&,C}IH)WZ.§O@6H) 1.62 GuerscH), 2.90

th t d th t ted t h
oy WS 3 iopa. A5 s Soruliol sodBR, 54}, 725 &S ! NoG e, 7.83
(m, 3H) ppm.
EXAMPLE 12

Preparation of 3-[S-amino-4-(3-morpholin-4-ylmethyl-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide



separated and washed with water and saturated NaC
sol ution. The organic layer was then dried over

wNaSO#975 i | tered and concentrated to give a recI/USE®04/020384
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that could be purified by silica gel chromatography
(eluent: 9/1 CH2d 2/ et hanol then 9/1/0.05

CH2d 2ZMeOHZNH3H2O) . Yield 67% M mlz 473.3 [ M+H] +;

1H NVR (300 MHz, CDO 3) 03.617¢m 2H), O 86 (m 2H)

iijz 6 ( %B*@l?etréaroc?gblre a% 1%$x%_%p]§?l 1 F:ﬁﬁe(pl?gl ]BF gvas é‘ﬁﬁd 1$1 Mace of 1-
7 nfbthy Bipedidine. wl@ 45m. M$h/z 4683 1] 3HH PM G6SAMELECDCL,)

12 Preparation of

3D 51 4mi, 2d), 4- XAy REDHRRG (s, AH, 212 (sy BED @iSclyn, YEDy2.90 6h, 1H),

e R R T G S O WL TR
[ F}’;ﬁ|(ﬂ-pQ f7. §.3 &rgej}{%phpl peridine. Yield 45% M mz

300 Mz, CDA 3) <50.61 (m 2H),
0.87 (m 2H) 2.26 (s, SI-EXAMEEE(E 3H), 2.49 (m

epsirafign pfT3 tgpyﬁ(-f%@:;ﬁ Ao orgkolm_-‘st-gg#l}ﬁgyg bené)p'lf] -fRazol-1-

7Y 1N(°Ph°'°E i96m EXAMPLE 13 Preparati on
of

3-{5- Am no-4-[ 3- (2- nor phol i n-4-yl - et hoxy) -Benzoyl ] - pyr
azol -1yl }- N-cycl opropyl - 4- net hyl - benzartiNje OEt NHPh
A. 3-(2- Mor phol |[n/\4 yh; ebhoxy) - henzdHe acif~@t hyl
ester Potassiumgscar ponate : \ was added
to a DVF solutio 100 ) 8 oXxybenzoat e
1 (3.32 g, 20 mol ), 4-(2-chl oroet ) -/mor phol i ne
hydrochl ori de (5.58 g, 30 mol) and M2 crown-6 (20
nmg) . Jhe e was stirred at 100 0Cgfor 20 hr.

So| r gove Macug and th FQue NS yuen
@gﬁ ed—|—|°r—e{—|=(1;yl et ate—fi—rhé—Ofg c | ayer—was-
washed by °§'%1f%’f2afedoNaJ;]Q%q 3"Sol uti of~ane™t hen bri ne,

Wy

and was dried over sodi sul fate. Sol vento was
evaporated to yield t*he product 3
3- (2- nor phol i n-4-yI - et hoxy) benzoic acid ethyl ester 2

I 5%. HPLC (4 m nuge Q
n

L R e
3- (BrdVOr pHY j -4 yI @gﬂ;ﬁ y|cyli;lopraw1ﬂ%0- %j\i@ﬁ'
ri be/\LNI/{\IhI umdrisopropyl dg\( 6.4 ;2976 npol,

18M§let|on|n Y

A. 3-(2-Morpholin-4-yl-ethoxy)-benzoic acid ethyl ester

Potassium carbonate (6.2 g, 45 mmol) was added to a DMF solution (100 mL)
of ethyl 3-hydroxybenzoate 1 (3.32 g, 20 mmol), 4-(2-chloroethyl)-morpholine
hydrochloride (5.58 g, 30 mmol) and 18-crown-6 (20 mg). The mixture was stirred at
100 °C for 20 hr. Solvent was removed in vacuo and the residue was suspended in
ethyl acetate. The organic layer was washed by saturated NaHCO; solution and then
brine, and was dried over sodium sulfate. Solvent was evaporated to yield the product
3-(2-morpholin-4-yl-ethoxy)-benzoic acid ethyl ester 2 as a light yellow o0il (5.3 g,
95%). HPLC (4 minute gradient) tg 1.47 min; MS m/z 280.2 [M+H]".



hept ane/ t et r ahydr of ur an/ et hyl benzene) was added
dropwi se to the solution of acetonitrile (1.2 g, 29.6

wones)podons dry tetrahydrofuran (20 nL) at - 78 BCI/UR2004/020384
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ni trogen atnosphere. After stirring the reaction

m xture for 30 mn, a solution of 3-(2-
nnrpholin-4-y|-ethoxy)-ben20|? acid ethyl ester 2 (5.5
g 19.7 mmol) in dry tetrahyd St ur an (20 nmL) was added

aBoba 33 IR eharvens B beprifrire">°

aci di f i gfium ﬁlﬁbogfdpytaﬁnh'é/ A6QLRILOD9.6 nafbld 1 8 ftution ihhe
product was extracted into et hyI acetate. The organic

| hgmanefistahyssefacngtiibanzenrd v @ddadediopvised besplusioapfim
g_cullf%?r%%l_lenglpf g,s‘faé/ moly\ﬁlsdrgl ?&qpalll%jrohﬂaﬁ/ %%L} & 9% in nitrogen

haimdtpHlery| A Rérsoixyg the my,t@n Bnﬂ)slﬂ:-fpf 8 himiatsolutien df ag2a
Ilght ¥ellow oil (4.8 r2rrzsnute ad| nt) tR

helin: 4-Khsethoxy) bpazoic Elcmlpﬁhyl e 5g, 19. in'dry
age[rtéfxg%io%@ﬁ)g@ i ‘ﬁ?%érdgeg P@E}Y\)lseb.ﬁﬁzsﬂi&]ell as: p@ %y&amm Water

3 wa8 addddramd phodqueeub- lyyeretdssrydratph emd adidified wothplilufy }Qnﬂircuchloric

(2018 5 b, o e v e BRIV ARy TSRk S was

alyadfddd With b@e shdtherMERr ovar BdditiAdeata! TRSPBRRALwas removed in
Sol vent was renoved and the oil resi due was subj ect ed

@a@iol tp gévegiel 3-Comarphobimtartetingy xphenyllo?-axe-erapiorawis 3 as a light
C@: r‘mg% %?éﬂc & kB M1 WY MY Mz 275 2 (MHY".

40(I entlgxy)Mbqnand yBetﬁbﬁy)yﬁéiiibﬂ@-sqﬂiemb'mmlhb-ldwylénltrlle
l'ight yellow salid 7 9. HPLC (4 m_nut

gr adi edy pogtepf é2{3rﬁ(2ﬁn°rli’/@>°hﬁ‘i ?@OQY)['IMPPI}'H -3-gx0- proplomtrlle 3
g{ ? o, F?ﬂnjol b 3nd ﬁw‘a §1¥Jhn4anﬂé(1]rn€th@§yi4.?ﬁﬂm)’ld drh¥Sluene

n20|c acl
2([(3)1(12) Was hdutdd at- 140y€fmt Thimayideba nitwgEr atBaqgsplears.| Sodvembwas
acr | trile

eved 6“%"%‘%?1‘5}13 gg%ﬂ’(ze’b“rc&ed&& Qlcﬁﬁalr%?&‘ﬁ% Fhrgmatpgraphy

&ilahﬁ BRZAOD, 100/1071 BYOA/ MUI/ES) w@mﬁﬁzm 2-morpholin-
E%xkadl rretog)é{l)forrram de (5 nL) and heatg‘g at 160 &morp o

uéryig;thnxcyb bwwal]f%phemlamlm -a@ylonirilte hdigheydlovrelidd3 a7 %).

(BT A PR b S MR s PR O PP

h@.i n- 4= 6L A iR A 3-(DRcrPYibiinayylatdxy)- -b)ehioyl}-mﬁ_tahyl-}-lyf}m-
zoi c a%ghyﬁ Yéhofelcti Ned as a light yellow solid (200

ng). HPLC m nut e radlentz)tR16O mn, M5 mz
451. 2 [2Ni8 =|Mgpholln -4-yl-ethoxy)-benzoyl]-3-phenylamino- acrylonltrlle 4 (189

e Mﬁ%l)@g @rm@f{ﬂ Ktk e Lsi€ LAY droRRIBARY T K ERMple 3A
152 mg, 0.75 mmol) were suspended in N,N-dimethylformamide (5 mL) and heated
at 160 °C using microwave for 30 min. Solvent was evaporated and the residue was
subjected to column chromatography (EtOAc ~ MeOH). Product 3-{5-amino-4-[3-
(2-morpholin-4-yl-ethoxy)-benzoyl]-pyrazol-1-yl}-4-methyl-benzoic acid S was
obtained as a light yellow solid (200 mg). HPLC (4 minute gradient) tg 1.60 min; MS
m/z 451.2 [M+H]".



4- et hyl - benzam de A m xture of 3-{5-am no-4-[3-(2-no f
hol i n- 4-yl - et hoxy) - benzoyl | - pyrazol -1yl }-
wd 2008009973 benzoic acid 5 (400 ng, 0.89 mmol ), PCT/US2004/020384
cycl opropylam ne (0.89 mmol ), EDCl (340 ny, 1.78
mml ), HOBt (272 ng, 1.78 nmol) and
di i sopropyl et hyl am ne (459 ng 56 Mol ) in dry
N N-d| rret hyI f or mam de (10 rrL)‘79Vas stirred at room

f t d dt
L B ol 5
sat ur af&ﬂ" Ml‘P?ﬂ?aHHﬂie brine. The organic |ayer

was dr IAeﬁnamrof%og&Lwhw Pa((ZGmOI%'h@ﬂﬁlﬂtyl -ethoxy)-benzoyl]-pyrazol-1-
3-{5-am no i n-4-yletho

be Zﬁ%qth)ﬂyheal%‘li a¢1d §I(}1&p\§1€y‘é B® W@@%IW&R@PMW%@Z@WWOD

b | |
TN A
. EKﬁ%nhg/bﬁﬂ Eimo?n)\lh drﬁﬂﬂ(ﬁlﬁemm@ﬂam oeml) walstirrdd%at room

MS nlz 490. 2 MPLE 14 Preparation of .
3 tﬁmpeaﬁmofml% B. %&hezg& I‘V@?(ﬁwli’@ﬁaé%f%“)d the Fesydye Wasypgperded in

P%%?I%E)réhi Dﬁ < 81% & at & eGQJa%OJ'&(ﬁlt g%fn CrI'ﬁg’B'rgamc

Acetone, rt
31Benwys drigd dnen sadiomasol fake roghiict 8s{SeamiRaL3- (26m©rpj;1p115@ yl-

| d 18- - ded t | ut f
10 by boensiperaer rolfen ehbfey 3 uf g aRisaas obtpined
aGeh GBRY }(en@& sﬁ‘hh i@sﬂﬁgt h)%)’%ﬁ@r%ﬁﬁ&‘ﬁﬁm dehﬁﬁh étrof@@taphy

tenperature l1d was renove filtration.
F|(1 VHY & Ew@éc/MﬁQIé/lEttal\Bt HBLCr(4\nanwf@ gr:td@t)vte 1.69 min; MS m/z
+benzoic acid ethyl ester 2 as a colorless
gﬁ%mgﬁﬁs (3- Benzyl oxy- phenyl ) - 3- oxo-propionitrile
LDA (1.8 M 100 mmol, 56 mMBEEaclded to a solution
of acetognitrile (4.1 g mol ) in THF (100 nl, dry)
15 aiPrepayation of d<p- amltlwg@rbenm@xmbﬁpmyé) paazek]-yHa¥-cyclopropyl-

4-methyl-benzamide
HN
@o P NH 0
N
Me

0
OEt 0 N
HsC.  OCHs

PhCH,8r CHLCN, LDA N~
- . 0 - 78 HaC  OCH,

Acetone, rt o) -

KoCO3 5

3
0

N’
l
N
Mez _ NHNH TFA-

DMF, 160 °C
microwave



at - 78 0OC for 30 mn. A solution
of 3- benzyl oxy-benzoic acid ethyl ester 2 in 50 niL

wanlvpdowos THF was t hen added dropw se to the PERUS1004020384
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m xture. The m xture was stirred at - 78 0OC for 1 h
bef ore water was added. The organi c phase was
separated. The aqueous phase was acidified by
hydrochl ori de acid until pH =Tk and was extracted by
Et OCAc. ers were conbi ned and washed

b wat éynﬁ?’aﬂﬁ%‘%eﬁ?méaﬂ FEVIRISE0,  Sol vent was

removeg,co, ks gosoa.ﬁﬂloi)%da@ldr&nﬁ S & addER 0 falsb bR bE 3-
with Eté and dried iR vacuo desi red product

shyaobxehzn;ﬂom(a,acbﬁbnhﬂs)erswé)ga Sprupelpii acetdne (B0Gyab) and the
obt.ai ned as r own, sol.i

2R B ody ok Sy G s Solrasdfbsalty firadon
NF{ir&de ek Ryhdeatramaifieacdb t@ gy 3 tﬁ@ﬁylaky-bé&oi‘décﬂ\aﬁyl ester 2asa
added to the solution

oF@O{IQSSB’éIHﬂ/I oxy- phenyl ) - 3- oxo-propionitrile 3 (2.5 g,

i rreg)( ﬁkf?%{': 6%%? %&3%'x¥)p§ﬁpg)nﬁll?ﬂe m Xt ure was

vent was renoved and
t he redfDaud .85 1p0nirholedo i) siak iaddedgela sobitiomof acetonitrile (4.1 g,

Nt Pr. od
C (g"%g%aﬁ% (@5 th'?f %,te z E(g{uﬁéﬁr é‘:‘ﬁ?‘?ﬁ%ﬂa g Ih§ FrBMu{er YVP%Stm-ed
aﬁ’\@% B IEHInAA sotliishés yséI{Z9WX§QJCh£bI& 8ci@ efhyl 8fer in 50 mL

3 l[ﬂsszms%iELw@stl@e radwdod(ypmn ol yeastipm pokture. Jhp migtegecwas
>SSl B DR T At SHhecyeante phass e sopgraced

4 Tﬁéé&ue@iﬂs pﬁ)asé Wﬁﬁﬁbl}hﬁiﬂd)y hydrochlorlde acid until pH ~ 2, and was

N-cy qmp%g dr azi no- 4- met hyl - benzam de,

t £XEa0 t&AcC 3 @ds%tpﬁcéaxe&yﬁm conpmedang waghedpy water,

ngh%) 8‘9@% %?’ngj N2, gbv %doljvéﬁt Q%{g réngoxjgh)m 9&%0‘%@3 tﬁbes%ﬁlﬁqemue was

dwave oven ' vent
r eicxaeswith dEtiOhend dridddn @ ames Theidésirieé prdn};act:b[hhmz&&sz -phenyl)-3-
Et OAc/ hexanes uct ) .
S oRePERE égvaseﬁmee@s@a%wwamg&l 088 N cycl
y g opyh-(4: 6@%{1;@113 -8Qife Eeﬁ&mwep nftfil@ | i ght

| ow sol reparation
of S-J S-Niltﬁ[hlmethylformamlde dlmethyl acetal (10 mL) was added to the solution

ﬁgégi%’é y%)gf thengw oz)?ol prop tni\l-f &Cé g Pfo OIB%IXE? I{%MF (20 mL,
Sdbf) -2 HEOm et (rd WRE REN-ED XYHIDETZBY S hr. BONRAD hwak Tathdved-agyl the
| opropyl - 4- net hil)l benzam de
r351due was purified by silica gel column chromatography (EtOAc as eluent). Product
2-(3-benzyloxy-benzoyl)-3-dimethylamino-acrylonitrile 4 was obtained as a light
yellow solid (2.6 g, 90 %).

D. 3-[5-Amino-4-(3-benzyloxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide

2-(3-Benzyloxy-benzoyl)-3-dimethylamino-acrylonitrile 4 (147 mg, 0.5
mmol) and N-cyclopropyl-3-hydrazino-4-methyl-benzamide, trifluoroacetic acid salt
8 (Example 6C, 240 mg, 0.75 mmol) were dissolved in DMF (5§ mL) and was heated
at 160 °C in microwave oven for 30 min. Solvent was removed and the residue was

purified by column (3:1 EtOAc/hexanes). Product 3-[5-amino-4-(3-benzyloxy-
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6 (200 ng, 0.43 nmmol) was dissolved in MeOH (10 nlL).

Cat al yst 10% pal | adi um on activated carbon (dry) was
w@odasdo@ansl was stirred in an atnosphere of hydrODEs2000020384

2 h. The catalyst was renoved by filtration and

sol vent was renoved in vacuo. Product

3-[ 5-am no- 4- ( 3- hydr oxy- benzoy] ) - pyrazol -1 -yl ]-N-cycl o

propyl - 4- met hyl -benzanm de 7 "Was obtai ned as a |ight

| lid , . 879 E 16 P
2 ey 4 TR P BN L AT e ABTCr S Rgre g
r9&}’dw Qohdﬁﬂuﬂyﬂ g Beygam deTFA Ph- N=\'" NHPh A

2-(4-Meth benzoy - 3-phenyl am no-acrylonitrile A
m xture of 4-tol uoyl acet JRXKAMPERELS(4. 0 g, 25 mml)

YR A b o

xture was cooled to roomterrperature
and 170 nL of hexanes was added. A yel pgw precipitate
was formed after the m xture was stirrfd at room

tenperature for 5 m nutes. e soli ddMas coll ected of
a fritted flask, angowas_ waghedMikt h nes to give
pure 2-(4-nethyl -benzo yI no-acrylonitrile
2 (4.5¢9, 68%. 1HN 0 d 8.04 (d, J =

13.0, 1 H), 7.86 (d, J = 7.9, 2“H) 42 (t, J = 7.4,
1 H, 7.28:7.25 (m 3 H), 7.19 (d¥€J3 = 7.6, 1 H, 2.41

(s, 3H ppm B.p 0
3-[5- amno4(4 met I-benzoyl) pyrazol -1 -yl Lo N c)@a
ropyl - %’am de A mixture N

of 2-(4-rre benzoyl ) - 3- phenyl am no- acryl ile 2
(205 ng, 0.718 mmol), %)

N-cycl epn 3 hydr azi no- qlpd/CIQO/ henz Hphl -'
trifluoroa et/caC|d sal t 7“6@mq{ple 6C, 250 , 0.78
nmol ) a i i sopropyl et hylam ne (0.14 nmLo=R. 78 mmol)

in 8 nL of\ et hanol heated at 65 0C in fyr 18 h.
Sol vent &\ and the residue was puedOIQy
silica gel I t ogr aphy ( Et OAc/ hexangs

gradient from 143 to 3/1). The product can be f7urther
purified by trlturatlon with Et2q to give

3-[5- am[6M}r(o44 (ﬁ’:\bmdyldxertwngdy)l)—pyaaddl-yl -Nytyclapreyydidempethyl-
' %EXzamldenE t(ﬂ%)l mg,rbzﬁn mmol) was dissolved in MeOH (10 mL). Catalyst 10%
palladium on activated carbon (dry) was added and was stirred in an atmosphere of
hydrogen for 2 h. The catalyst was removed by filtration and solvent was removed in
vacuo. Product 3-[5-amino-4-(3-hydroxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide 7 was obtained as a light yellow solid (140 mg, 87%).
EXAMPLE 16

Preparation of 3-[S-amino-4-(4-methyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide

HN
O NH, 0
Jens
Me \N’
Me
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3 as a white solid (64 ng, 229% . HPLC (4 m nute
gradient) tR 2.26 mn; Ms mz 375.2 [MH +, 1H NWR

w@ 3@68/0042z3 DVSO-J 6) d 8.51 (d J = 4.0, 1 H),Par/e8200d020384
J = 8.0, 1H) 8.51(d,J= .0, 1 H, 7.83 (bs, 1 H),
7.82 (s, 1 H, 7.70 (d, J =7.9, 2 H, 7.53 (d, J =
8.0, 1H),735(d,J:79 ,695(bs,2|—|),

2.86 (m 1 H, 2.40 (s, 3 H, 214(s 3 0. (m
2 H, 056 (m 2 H,; 13C NWR (300 Mz, DIyBOJ

187.4, 166.0, 151.9, 141.3, 141.1, 139 NH 136. 9,

135. 6, 133 Q,,131.2, 129. 1 128 Ta 0, 126 5,

1

02,6023 1, 2Th@» 17.2, §5.§ ppm*EXA E 17 NH
Pr? raflonvf—* {;(K[
- ami no- 4- benzoy M’ 24-1-yl)-Ncycl od'FopyI

thyI benzam de (Et O 3CH2H2NCH(CN)2 -TsOH m cr ovvave
1200C NaOAc AcOH H N 30% for two steps HN A
3- (5- Am no-4-cyano-im dazol -1-yl)-N-cycl opropyl -4-neth

yA- be rgzﬁﬁ-,méhy\ hengexl)-3-phenylamino-acrylonitrile

2 0 misHrCd T RASREMARAINA (LA R, ™
stiplrengtombanlidne ¢4.0rg, 03 ﬁnmﬂ/;nmdr&mdslué}& (60 Iml];)asas h'Ede at 85 °C for

sol ve was rengved, under reduced pressure.
]r.géT B‘!f{@r fieosen-s Sl pidutevas cppled fo moat ﬁetnpéaﬂde &ﬁ‘i‘j 17Gay. of

%ﬁmgee%q aaaedn mgélwpfekfphth@v@astfe y ﬁeqﬂs&&e (u%@@tmred at

sodi um acet at e
'lfhemrteapetramm for $tminetenathessalidrved c@ilecrt@cbcxf | ﬁ‘IthlthB]ﬂ ragd was

ove The xture diluted w 0 of water. .
e, Bt nedonge R e e 2P aehy BrneoH) Safivet s estiy onicil
. gml% ) ME NIVRE B06 MBS CDYEE 6 teash (i b 1I§t(pﬁ\q{)§ 3 8% (@Y =
m.). The conbi ned organic layers were washed w't
Wad,8r HY, T042r(L.) ahd, bH)#B2§-1251(t) 3 H); 7.48 (dver 7 ﬂgsﬁq, 2.41 (s, 3H)
filtered and concentrated in vacuo evaporated. The
‘due was purified by silica gel colum

th ONey- pUAmHbY4-(4-HethylBRnBYYIE PPr4201-01y10R -y clopr 61 A-hethyl-

to gi \‘lfenzamlde
3- (5-am no-4-cyano-im dazol -1 -yl )-Ncycl opropyl| -

4- net Hy mikfa rﬁ femgthykbenzepl)-drphenylasing- @prylpmn}egz (205 mg,
g()g? Tm%é}%ldyrwg-l%/rd%yu?o%lnett}%l:be%Za%%dg}nrhuo'}/&c%c acid salt
3 (ExakypientiC, 250 e, OYA8-rhmiot) and ldiisopydp yldvh glymire(0d@ythE 0. 78
tntl%lol_) ?1? gzn?lin otd ethanol was heated at 65 °C in for 18 h. Solvent was removed and
the residue was purified by silica gel column chromatography (EtOAc/hexanes,
gradient from 1/3 to 3/1). The product can be further purified by trituration with Et,O
to give 3-[5-amino-4-(4-methyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide 3 as a white solid (64 mg, 22%). HPLC (4 minute gradient) tg 2.26 min;
MS m/z 375.2 [M+H]"; '"H NMR (300 MHz, DMSO-d¢) & 8.51 (d, J=4.0, 1 H), 7.93
(d,/=8.0,1H),8.51(d,J=4.0,1H), 7.83 (bs, 1 H), 7.82 (s, l H), 7.70 (d, J=7.9, 2
H), 7.53 (d,J=8.0, 1 H), 7.35(d,/=7.9, 2 H), 6.95 (bs, 2 H), 2.86 (m, 1 H), 2.40 (s,
3 H), 2.14 (s, 3 H), 0.68 (m, 2 H), 0.56 (m, 2 H); '>’C NMR (300 MHz, DMSO-dg) &
187.4,166.0, 151.9, 141.3, 141.1, 139.2, 136.9, 135.6, 133.0, 131.2, 129.1, 128.3,
128.0, 126.5, 102.6, 23.1, 21.0, 17.2, 5.6 ppm.



To a solution of
3-(5-am no-4-cyano-i m dazol -1 -yl )-N-cycl opropyl - 4-neth

w@ bdwsnaans de 3 (56.4 ng, 0.2 nmol) in dry THF ¢aDUst0p4/020384

10

15

under nitrogen was added phenyl magnesi um bronide (I M

1 m) at roomtenperature. After 1 h, HO solution

(3N, 10 m) was added and the_pmi xture was stirred

over ni ght. The sol uti on was ﬁgg']t ralized with dilute
aqueous NaCH. The mi xtur cted with ethyl
acetate (100 nL x2), ﬁﬁmﬁk ter and dried over
Npgfatatiby ngf(ﬁiahﬁﬂoﬂfbén%yl&ﬂh&ﬁm 19A8)Y-N-&ycl 6o fAe4-methyl-

WRkf purifiedd by HPLC to give
3- %5 Adn‘\?no 4- benzoyl i m dazol -

| -yl')-N-cycl opropyl - 4- met hyl - benzam as awhile solid
(56 ng, 78%. LCVMS (4 mnute gradient) tR = 2.07 m n;
M5 nmlz 361.17 [M + H + EXAY§PL : ation

of 3- (5- Am no- 4- cycl ohexanel azol -1-yl)-Ncy
cl opropyl - 4-methyl -b 5 procedure as in
Exanpl e 17 except cyc ' M brom de was used
in place of phenyl magnesium brop¥de. HPLC (4 minute
10-90 gradient) tR 2.01 mn; Nsr%z 367.29 [ M+H] +.

EXAMPLE 19 Pr epar ation
34—@!%(90 4- cy€lPsfent anepat banydl i ni dagehyshrod ) @_{4

opr ¢py| HN4<fret hylahenzaniNde Sim | ar phaeo@e as M. NH,
EXahpl e 17 except cycl opentA nmagnesi urederarde Wa
used i;n place of phenyl megmestuf bromni de. HPLC (4 3

m nute 10-90 gradient) tR 1.92 mn; M5 nfz 353.22
[I\/H—|] +. EXAMPLE 20Pr epar ation of

3- (5- Ami no- 4- phé agetyl -imdazol -1-yl) - N-cycl opropyl
-4- et hyl 1 benzaw’deinSkii | ar procedure as in Exanple
17 except enzgﬂJ efinesi um brom de was used in place of
phenyl magnesi --' de. HPLC (4 minute 10-90

gradient) tR2.14 >~ M5 mlz 375.20 [ M+H] +. EXAMPLE 21
Preparation of O 4

3- [5 ﬁg'y@r%w 4-{c§g o-olgyazgl P%’W lcycq(e)[r)]lgo%nl mgt]hyfagenzamlde

A mixture of 3-amino-N-cyclopropyl-4-methyl-benzamide 1 (380 mg, 2.0

mmol) in 2.0 mL of triethyl orthoformate was stirred at 120°C in microwave for 20
minutes. The solvent was removed under reduced pressure. The residue was dissolved
in 5 mL of acetic acid and then was added aminomalononitrile p-toluenesulfonate
(506 mg, 2.0 mmol) and sodium acetate (164 mg, 2.0 mmol). The reaction mixture
was stirred at room temperature overnight. The mixture was diluted with 20 mL of
water and then its pH was adjusted to 8.0 by aqueous NaOH. The resulting mixture
was extracted with EtOAc (3 x 50 mL). The combined organic layers were washed
with water (10 mL) and brine (10 mL), dried over MgSQs,, filtered and concentrated
in vacuo evaporated. The residue was purified by silica gel column chromatography
(10/1, methylene chloride : methanol) to give 3-(5-amino-4-cyano-imidazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide 3 as a colorless solid (170 mg, 30%). HPLC (4
minute gradient) tg = 1.39 min; MS m/z 282 [M+H].



4- et hyl - benzam de M Mg H (i /VNH 2 \\ - CU NH2
i -propylamne, EDCI ii) HC/H2Q THF N hydroxysuca
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3-[5- Ami no- | - (5-cycl opropyl car banoyl - 2- et hyl - phenyl ) -

| H m dazo! e-4-carbonyl]-benzoic acid To a sol ution of
3-iodobenzoic acid tert- butyl_8 2ster (4.6g9) in THF (20

nm.) at - 40 OC under N2 was added cycl ohexyl nagnesi um

chl ori ( Ny i =1-yEN- L Py er¥amide
B0 C,g't?%' "4 gglf%?}hﬁngfl’k&l V\%gﬁ?{ Splbpi P NaRethPberam

3- ( 5- amb AGokitioy af 8-(baidhae $clyano-imidazol-1-y1)-N-cyclopropyl-4-methyl-

| )-L- | | - 4- l-b i.d dded d
Y bhremists W35 At 0 Ammmels oy HEr g DR g Eep i
g@}zern%gg%?leﬁﬁlﬁmeﬁrgﬁlidg CINE UNBL YRS ot ddiBpkradiret A fle® 1 4oHCTsolution

m xture was neutralized wth K2CO3
s (@Nitlioon!) aved adeed anctttbeimpktite vEas@tered 2vernighd ThesoluHgn e

mbi ned [ dri _ _
gg?qt%airlllggq ?vi}ﬁ %gultcequggoéls El}aagﬁ-g: g{a\%%ggérf v@%ﬁe&ﬁﬁ%&&? %%%EM acetate
C (0oL QAT aRRMed Fitkhater Madiitisd évet Naghle Bvbpordiai ofatie solvent

product (0O.46g). B. ) .

3gp6 esidoe il wasapwiisgd By FPAGOIP sisedebymyinewrbenzeyl: |

-yl]- I - A4 ' ; i %).
Ll RS by TR DERARRGR L kP e 487
(3EMY)4 infdd/Eradznelt) =\e067 meadMSo/a361.17 perH] ght .

Water (12 m) was added and the solution was extracted
with EtOQAc (15 nL X 2), dried over Na2SO Evaporation

of solvent gave a resi dueEXIAMBLEWISch Et OAc (4 nl) and
2-propylamne (1.2, eq s,_added. . The .react iqn }
kég’ﬁp%natlpt‘ of ar(,g'r*wn,o-%ﬁ% SheRBETH ParddmidaE el kR ey slopropyl
priometryl-hepzamidg by col uim chronmat ography to give the

desired product (yield: 80%\. (4 mnute gradient)
tR=2.00 min;, MBS mz 446.N9%Y EXAVPLE 22
Preparati on of o

3-{5- Am no- 4- [ 3- (2- di metjhy| g, no- et-hycar banoyl ) - benzo
yl]- imdazol-I-yl}-N opr opyl@4- ﬁ&thyl - benzam de

Similar procedure as in Example 17 except cyclohexylmagnesium bromide
was used in place of phenyl magnesium bromide. HPLC (4 minute 10-90 gradient) tr
2.01 min; MS m/z 367.29 [M+HT".

EXAMPLE 19

Preparation of 3-(5-Amino-4-cyclopentanecarbonyl-imidazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide

O
NH
% A
N
S

Similar procedure as in Example 17 except cyclopentylmagnesium bromide
was used in place of phenyl magnesium bromide. HPLC (4 minute 10-90 gradient) tg

1.92 min; MS m/z 353.22 [M+H]".
EXAMPLE 20
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Simlar procedure as in Exanple 21 except
2-di nmet hyl am noet hyl am ne was used in place of

w0 sopoapysd am ne. HPLC (4 minute 10-90 gradi entPCT/BR2028020384

mn; M5 mz 475.15 [ M+H +. EXAMPLE 23 Preparati on of
3- [5 Am no- 4- (3- et hyl car banoyl - benzoyl ) -i m dazol -1 -yl]
- Ncycl opropyl - 4-net hyl - benzaﬁ?‘de& m | ar procedure as

| | e ce u ce of
i’sﬁq;@mﬁ E e Eah i TireBTiparoh i aal- SrbriproRtivh
.18 [ M+H] +. EXAMPLE 24 Preparati on

of 3-[ 5- Am no- 4- (3 nmet hyl car bano I-be‘

yl]- hbyclopropyl 4- et hyl - ben
as in Exanple 2 1 except
of isopropylam ne. HPL
1.61 min;, MS mz 418.1

oyl )-imdazol -1 -
ilar procedure
used in place

0] 25 Prepar ati on

f
g [ 5- Ami no- 4- (3- cycl opr opyl car banoyl - ngyl)-inidazo
-Sl myll ]arSml}ha(f)cﬁ% %?gr%g%( g éx [%1 )fl7 e;?gepig g{ﬁn%_lgn%é\llurln brl)ml_ée(%vas

a )Fl)slflgop gcapy Iosqsrmerm?lo n%%nﬁﬁmgbﬂomlgé amiL%4 nEamRe It\!/pssaoagmiem) tr 2.14
wnnute gradient) t m n;

4900 MIS gy 3- 20 ENARBLE 26 Prepar ation of

3-[ 5- Am no- 4- (3 cycl opentyl car banoyl - benzoyl ) -i m dazol

-1 -yl]- N-cycl opropyl -4-met hyl - benzani deSi m | ar

procedure as in Exanple X4, 2éyclopentylam’ne was

used in place ofisopropylam ne. HPLC (4 m nute 10-90

gPrenasation of3-15-aaninori-(3visopyopyleaghamoyinrenizayl)-xpiRolEL -yl]-N-

2¢yclopropyl-4-methyl-benzamide

, HN 0
NH O NH;
o) “ N
N=/

Me

i) 0

A o
MgCl N Qo ~—<I >—4 /\
¢ H /A N
| N N H
[ )—NH, H N
N N W / NH,
> N 3 T —NH, A N
o >< N i-propytamine, EDCI o
—_—— —_——— ———————————J~
0

o) ii) HCUH20/THE N-hydroxysuccinimide

1 4 5
A. 3-[S-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
imidazole-4-carbonyl]-benzoic acid
To a solution of 3-iodobenzoic acid tert-buty! ester (4.6g) in THF (20 mL) at -
40 °C under N, was added cyclohexylmagnesium chloride (2M in THF, 8.5 mL). The
solution was kept at -40 °C to 0 °C for 20 min., when 3-(5-amino-4-cyano-imidazol-

1-yl)-N-cyclopropyl-4-methyl-benzamide was added and the reaction was kept at rt



Preparation of
3-{5- Am no- 4-[ 3- (nor phol i ne- 4-carbonyl ) - benzoyl ] -i m da

waodosloydoys N-cycl opropyl - 4- met hyl - benzam de Si p@T/852004/020384
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procedure as in Exanple 21 except norpholine was used

in place of isopropylamne. HPLC (4 m nute 10-90

gradient) tR 1.67 mn; M nmizg474.17 [ MiH +. EXAVPLE

28 Preparation of

3 ' 5 & °
S Sharh {0k Ry IR RRTEMthe RLRAIUINRRAOH o 4 o
Qoverhight. Biennlisturqomas evtutralizd with B(AMpY eolptiorrand pixtracted with

cyc rop hyl am n s used in place of

ERB T S T B R o G0 es SRR GES st premNes§Qe and
Mb&hiceheattd. 2 PAgBeatidn [o¥tihd drud EFAMREED 2 8ol DmBRAFGhAtEFaphy (EtOAC:
of 3-[ 5- Am no- 4- (t etrahydro- pgr an- 4-"car bonyl ) -i m dazol -

| MdQH Ky D)l gape theydesirer preduny (0.peg)zani deOH A -cr 5 A

4- br ono-t etrahydro-pyran. Tetrahydro-4//-pyran-4-ol

(1.Qg, | Omol), carbon tetrabromni de (3.6g, 1l nm)I]‘) and

t Bi pheBylfpvoined-(Risppronylcarbamoyl-bepzorl)-dmidazol-¢-y1-N-

CH2Cl 2 5 L nd stifcr roomtenperature

over ni &ﬁ‘ﬁ?P’?Rﬁ" 'r%%gyllr'%ea{% {ng(%e ni xture was concentrat ed

then puridlutesh dfyacid aghochg EDOD(GBRhY), and N-hydraxgatinimide (53
(Et QAc: Hexanes = 1:20), and the _p{]oduct was <I)bt ai nc?

a8 g JIMF (@ 8L wves (%_c@g,atgq%e_m@_ t. Water (12 ml) was added and the
3 1,04 t z - 4-Ha N1t Hhiati
R A R A AT Y NG ap epbration of
4 stiventozatv e tar mbidde, anfoy which (1O8@g(4 Sieinil 3-progylaniiid-(1.2 eq) was

f.[é lIT ﬁﬁ?a%ggﬁgv’ag g(_ggth.}hs}gf trolah.g %}eglgq-soﬁgenn%ira?e% a?nfd the crude product
purified by column chromatography to give the desired product (yield: 80%). HPLC
(4 minute gradient) tg = 2.00 min; MS m/z 446.19 [M + H]".

EXAMPLE 22

Preparation of 3-{5-Amino-4-[3-(2-dimethylamino-ethylcarbamoyl)-benzoyl]-
imidazol-1-yl}-N-cyclopropyl-4-methyl-benzamide

Similar procedure as in Example 21 except 2-dimethylaminoethylamine was
used in place of isopropylamine. HPLC (4 minute 10-90 gradient) tr 2.18 min; MS
m/z 475.15 [M+H]".

EXAMPLE 23

Preparation of 3-[5-Amino-4-(3-ethylcarbamoyl-benzoyl)-imidazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide



10

15

20

(25mg) in dry THF (20 nL) at 50 OC under N2. The
m xture was stirred for 30 min after addition at 50

woOa)osiobens cool ed to room tenperature. Then a TPEI/1004/H20384

sol ution of

3- (5~am no- 4- cyano-i m dazol -1 -yl )-7V-cycl opropyl - 4- net
hyl - benzam de (90 ng, 0.32 mrgl) was added to the
reaction mixture and it was stftred at room
tenperature for 3h then quenched with (2N) and
stirred at roomtenperature overni ght.iﬁ% pH of the
solution was adjusted pH ~ 8 with sat y4gt ed aqueous

[ i &0 The organic
{ed over

| ayer was washed by
Na2SO4, and concentr at ed e clr ude
purified by colum chromatography’ on i cal gel

(Et OAc ~ Et OAc: MeOH: Et 3N = 100:10: 1/), and the product

was o bSﬁhT‘ﬁ%r@édﬁ’reQ@ 'ugﬁxéﬂﬂ)lb 91 @ﬁ@eﬂﬂgthyl?agnr@ waé"ﬁﬂe@ i élace of
m nute gradient) t 8 [ M+
EisapfeipFlaOnd B &F (ﬂm(mlteofo 90 gradlent) tR 1 70 mm MS m/z 432 18
SBV?'}Qm no- 4- benzoyl - 3- met hoxy- pyrazol -1 -yl )-Ncycl opr

0 -4- met hyl -benzam de MeO 1) 2 eq. NaH, CS2,

di oxane 1) MeCH, NaOve N)EXAMPI.BRX3ane - VMe NH + HN-NH

3 TFA DI EA A ] .

2 Ppeparatipn of 3:-[HiAminet4(3-metiiyacarbameylbenvoyhiimidazel-3-ylj-N-
stydopudpybiunéthyl-bénzamidoy| acetonitrile 1 (7.50 g,

51.7 mmol) in THF (100 mM) at O0_0C was added dry

sodi um hydri de (2.61 g, 103|—|ng| e resulting

suspensi on was stirred atQo0 Q niNg_ bef ore

carbon disul fide (2 39 n 8Nmml s gtided. The
reaction was then sW\iryeg at Nﬁ}omterrp%rature for 2 h.

The resulting red-gol was cooled to 0 0OC, and

i odonet hane (6.75 M, 109 nmol) was added. The nixture

was st 'S'irﬁﬁg ;ﬁ‘éceﬁ&&'ﬂsﬁ@ BR&EhATE YN @xEQt mebhylamBe W48 Rked@Place of

renoved
isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.61 min; MS m/z 418.15

[M+H]".

EXAMPLE 25

Preparation of 3-[5-Amino-4-(3-cyclopropylcarbamoyl-benzoyl)-imidazol-1-yl]-
N-cyclopropyl-4-methyl-benzamide

Similar procedure as in Example 21 except cyclopropylamine was used in
place of isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.74 min; MS m/z
444.14 [M+H]".
EXAMPLE 26

Preparation of 3-[5-Amino-4-(3-cyclopentylcarbamoyl-benzoyl)-imidazol-1-yl]-
N-cyclopropyl-4-methyl-benzamide



in vacuo. The residue was diluted in ether and was
washed with brine. The aqueous | ayer was extracted

W@ 206009873 h et her. The conbi ned organi c | ayer SPGED£2004/020384
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washed twice with 5% sodi umthiosulfate, and then
brine. The organic |ayer was dried over MySq 4,
filtered and concentrated to g

2-benzoyl - 3, 3-bi s-net hyl sul fa é Tacrylonitrile 2 as a
yel l ow powder (9.5 g, 74% . The proguct was used in
the next step w thout furt [ ;

3- (5- Am no- 4- benzoyl - 3- net
opyl - 4- net hyl benzam Qe So ) was
added to netha (1 of the
sodi um was cons Nt hi ol uti on of sodi um net hoxi de
was added to a stlrlﬁed sol uti on of

2- benz 8yhil®@ pBedeilsrerms ik auple 2hekcept pydlwﬁntmfiuhi@le vag Jsebin

S plateafisliop Ya s HBEEE i RieTolodba e [0S gl TS 502

0@73.04 [M+H]". The dark red solution was cooled to room
tenperaturé and was added to a soI ut| on of
N- cycl opropyl - 3- hydr azi noEXAMPREI2Z7henzani de

t@rz 2“'9&8[???# §Aﬂﬁin% A;E-t?g%rﬁ%%n%#%%bénﬁl;' Ble!]zogﬂdimldazol -1-
°Y° F}%’y )H'{E?rhé’ nzah"('elgfed to 85 0OC for anlo?)riglrr]GG
The sol vent was renoved in

N cycl opr

The resi due was

dlluted in saturated Na 32No| uf and was
extracted three tines w th\Et 2~ 2 'I gani c

| ayers were dried oQer MyS q Jfllter a
concentrated. The cridé oduE‘t was purified by flash

chromat ogr aphy (& 2, \geddi ent of 75 to 90%

Et OAc/ hexanes) and recrystallization fromEtQAc to

gi ve the desired

3- ( 5- aSimiarproedayds-BEranple ) -cpyepd auirpholpk yvasiuge ioplase of

hpromiorun 4in 0 Birvie by O eBiafahi s | PRSI Pl 7
rrgp[@gi 2 [MH + 1H NVR (DVBO-J 6, 300 Mtz) d 8.50

3.4, 1 H), 7.91 (d, J =7.9, 1 H, 7.85 (s, 1
,761(d J =6.9, 2mEX$MRLEZ@2(m4 , 7.00

5 1ot o
““i ﬁ; aNl%’é"!?“’ll (o8 é’n‘i% ziiidh o~ )0 1§ 139. 5,
135.5, 1329, 131.1, 130.6,, 1§ 1 J12§ 0 y127.4,
126.8. 91.0, 55.2, 23.0, 181, ':

Preparation of 0
3- (5-am no- 4- benzoyl -

pyl - 4- {N

Similar procedure as in Example 21 except cyclopropylmethylamine was used

y-b‘frazm - | -oyl )-N-cyclopro

in place of isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.86 min; MS m/z
458.23 [M+H]".
EXAMPLE 29

Preparation of 3-[5-Amino-4-(tetrahydro-pyran-4-carbonyl)-imidazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide



met hyl - benzam de EtQ) 2 eq. NaH. dioxane ) O X N MeS

SMe 2 10 eq. M OH ""v - . >NH X < + HN-NH3 TFA
webdvanado7$ 0. 47 m, 8.0 mmvl) was added to a SUBQETS1004020384

of dry sodium hydride (41 ng, 1.6 mml) in dioxane (2

m ). The m xture was stirred at roomtenperature for

10 m n. 2-Benzoyl -3, 3-bi s-nethyl sul fanyl -acrylonitrile

2 (0.20 g, 0.80 nmol) was add% and the m xture was

stirred at 85 0C for 2.5 The gixture was cool ed to

roomtenperature.

N- Cycl opr opyl - 3- hydr azi

trifluoroacetic acid

h.
HoN

am de

0,26 g, 0l 80 mmol) was

added and the reacti s Meat ed t'" O0C for anot her

3 h. Solvents were r ed in vacuo. The residue was

diluted in saturated NaHC q 3 sol uti on andgwas

extracted three tines with Et OAc. Conbi ged or/éhnic

| ayers were dried over MySq 4, filterndﬁ 0 A

concentrated. The crude product was p ied by flas N

chrﬂmatography (ppl@2, gradient of RNE ON85%

Et c/ hexanes) he product ‘furthj urgi fied b N
ng with a@mmxture tOAan hexanes 'i‘% {0

g y) the desire N

3- (55 anm no- 4- bengoyl - 3- et hoxy- pyrazol -l -yl)- N-cycl opy o

pyl-4- nethyl -benzam de 4 as a white solid (27 ng,

8.3%9 . HPLC (4 minute 10-90 gradient) tR 2.37 mn;

mz 405.2 [MtH +; 1H NWVR (DVMBO-J 6, 300 MHz) d 8.49 s

(d, J =4.0, 1 H, 7.90 (d, J =8.0, 1 H, 7.85 (s, 1

H, 7.62 (d, J =7.1, 2 H, 7.50 (d, J =7.5 2 H,

7.41-7.45 (m 2 H), 6.99 (bs, 2 H, 4.05 (q, J =7.0, 2

HA. 2. d7bromo-tetrghydpo-pgrans, 3 H), 1.09 (t, J 7.0, 3

5 ' 125neps g4 a8 b by gk iR Byrob e BRANEELE
135m5nol)1éiﬂ t8phén¥ylphbsphldd(36Lg, 128mb]) weté ddsolk@bin/CHIM, 25 mL)

63.4, 23.0, 17.3, 14.2, 5.6 ppm EXAMPLE 32
PBad stirsed 25 sogyp temperature overnight. The crude reaction mixture was

]3 [ c};@f%tg? (t)lge;}lkb_%ﬁ% by FradttcHiBh RS EMpRY BR%Yika BY @%OAc Hekhnes =

1:20), and the product was obtained as a colorless o1l (1.4g, 87%).

B. 3-[5-Amino-4-(tetrahydro-pyran-4-carbonyl)-imidazol-1-yl]-N-

cyclopropyl-4-methyl-benzamide
A solution of 4-bromo-tetrahydro-pyran (0.82g, Smmol) in dry THF (10mL)

was added dropwise to the suspension of magnesium (132mg, 5.5 mmol) and iodine
(25mg) in dry THF (20 mL) at 50 °C under N,. The mixture was stirred for 30 min
after addition at 50 °C, then cooled to room temperature. Then a THF (10mL)
solution of 3-(5-amino-4-cyano-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide
(90 mg, 0.32 mmol) was added to the reaction mixture and it was stirred at room
20  temperature for 3h then quenched with HCl (2N) and stirred at room temperature
overnight. The pH of the solution was adjusted pH ~ 8 with saturated aqueous K,COs3
was and it was extracted with EtOAc. The organic layer was washed by water and
brine, dried over Na,SO,, and concentrated. The crude product was purified by
column chromatography on silical gel (EtOAc ~ EtOAc:MeOH:Et:N = 100:10:1 ),
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4- et hyl - benzam deMe Ove i) 1 eq. NaH. dioxane ) O 10
eq. MbOOHI ) >e HN-NH3 TFA DIEA Ow Dry sodi um

whyasiod®7 21 ng, 0.84 nmol) was added to a sol PCT/O8200§/020384

2- met hoxyethanol (0.63 m, 8.0 nmol) in dioxane (2
m) at 0 OC. The m xture was stirred at room
tenperature for 30 mn. :

2- Benzoyl - 3, 3- bi s- net hylsulféﬁg/'l acrylonitrile 2 (0.20

g .80 [) was addd, dte ure §,\St d
a?mgéheoefn}ao?t a5, 0btpipg g S Flge Bg]égof%% :{&a/ "r)ooir{ni)LE (4 minute
t ergaRN Btk ES. 0 MY MW ﬂmwig @Ak azi no- 4-

net hyl -benzam de trifluoroacetic acid salt (0.26 g,

0.80 mmol ), followed by diXxavppbpyoet hyl am ne (0. 14

m, 0.80 nmol), was added and the reaction was heated

to,85 OC.for th ven s_were ed in
vaRiEBarains otk (v ‘!/95)&_!"81‘?13/ ;g;dmf’ ol By Fafo T NERehopropyi-s-
sol ution and was extract™ s wth EtOAc.

Conmbi ned organic |layers were dri ed oj}r MySO4,

filtered and concentrated. The crude/product was

purified by flash chromato g_raphy (8Ny 2, gradient of

70 to 90% Et OAc/ hexane he Mioducy=Was further

purified by washing re of Et CAc and
hexanes to give the ed < N
3- [ 5- am no- 4- benzoyl - 3- (ReQret Noxy,/e hoxy) - pyrazol -1yl ]
- N-cycl opropyl - 4- net hyl - benzani*fe 5 as a white solid
(60 nmg, 17% . HPLC (4 m nute 10-90 gradient) tR2.17
m n; I\/Bn12 4352[I\/H-|—|]+; 1H NV\R (DVMBSO-J 5, 500 I\/Hz) d

8. NpHg9 (d, J = 7. 9,,)@@“30@ 83 (s,

, ”)Mzdlozfne : 4;9 ( d,dioxbne= 7. H
('mﬂzm 3.12 Mg . gs»@%m(m ,\gg 6
e [] e
% PP

H,10.69 (m 2 H, 0.5 (m 2 XAMPLE 33 3""8
Preparati on of DIEA

3- [ 5-am no- 4- benzoyl - 3- (2- benzyl oxy- et hoxy) - pyrazol -1 -
YAl - Nc2cBenzo oy, B-bist eyl fanghaarylaldtrile

To a stirred solution of benzoylacetonitrile 1 (7.50 g, 51.7 mmol) in THF (100

7
E
3.
3

ml) at 0 °C was added dry sodium hydride (2.61 g, 103 mmol). The resulting
suspension was stirred at 0 °C for 45 min before carbon disulfide (2.39 ml, 54.8
mmol) was added. The reaction was then stirred at room temperature for 2 h. The
resulting red solution was cooled to 0 °C, and iodomethane (6.75 ml, 109 mmol) was
added. The mixture was stirred at room temperature for 18 h. Solvent was removed
in vacuo. The residue was diluted in ether and was washed with brine. The aqueous
layer was extracted twice with ether. The combined organic layers were washed
twice with 5% sodium thiosulfate, and then brine. The organic layer was dried over
MgSQ,, filtered and concentrated to give 2-benzoyl-3,3-bis-methylsulfanyl-
acrylonitrile 2 as a yellow powder (9.5 g, 74%). The product was used in the next
step without further purification.

B. 3-(5-Amino-4-benzoyl-3-methoxy-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

benzamide



BnOi) 2 eq. NaH dioxane ) O X N 10 eq. BnO. MeS SMe
2 OHiii) >NH HN-NH, TFA BnO Dry sodi um hydride (21

worgnos00®84 ol ) was added to a solution of 2- PCT/US2004/020384
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25

benzyl oxyet hanol (1.1 m, 8.0 mml) in dioxane (2 m)
at 0 OC. The m xture was stirred at roomtenperature
for 35 mn.

2- Benzoyl - 3, 3- bi s- net hyl sul fa'ﬁ§/‘l acrylonitrile 2 (0.20

S N R R R LI

t gIMBEIRLHERm W SnehRed, BRY soldtibyy 6if RAivd®nféthoxide was added to a
met hyl - benzanmi de trifluoroacetic acid salt S 0. 26 2}g
b1 s 19

0 s@uedwebitiongf-bengext-Sirbistmethylsuléanybacridesiy
g(r)lcg{loggi a%S%a%%K%@ teni:)pg 0 °6f tﬁlre r&l&%oﬁ GAS Waﬁﬂe&‘lo’%% a&@%rature and

erature, ‘solvents were renove
V#ruheatt oo 8@X0 S hvaBhetdarkiteddsolution atas icadled tdNeidE@Xemperature

solution and was, extracted three_tines. with EtOAc. .
canbpazaldse dan ﬁelutlgtyeff‘]&%l.oerwﬁé@y Véwowb-@&gw, -benzamide

fil : t

A RGBS UEOLL 190 il St AR LPAL R, o i, 12
6thmal) Bodokn@Atd dx aFteshixtukb evap heaferbto 84e’€ fonrndther 6 h. The

Sgr :v;;r!ggxgagt}gmg@e%hzhg CLyg.t e e ueE\gv%A (ﬁhltté)d oy s\ét%ra{tlgc? NaHCO; solution

[ Bn@ WS xifcRANBRY himds GAHIROAY. ComhEPSgAnip YAy@ZOkerk d¥ikd over
] -N-cycl opropyl - 4- met hyl benzam de 6 as an off-white

s MgSD4 filtened and goncentratpd. CTHecradgproduct ovas purjfigd by fagh

5Lt & A IBAL

;ﬁggn Et;)ﬁ%tol'ﬁive the @Gsi{e!?d, 32-(25 -ﬁgi’r’lo;lét-tléhzbgl,&-grledkﬁ)x@rpyr%oH%-,yl)-N-

2 'cygl;)prgi)glﬂ-grg’thyg-b%z:angéiqg as(( ixn%vh%e Egl?d' @’5@-}313':?1”9%; I&BL& (i minute
2.18% . I . ' :

21 B0 nqle&gnAMs iz 5912 gxgﬁg{f]( i NMR)(DNIS 8%, (300 MHz)

Pr epar at |
4-3[ 50, fie-34,dely, ayd1-(d; £ 57y & IHp 7 8Py, dald ) Erady(d; 2=16e%, ByH),

| phenyl)- | Hpyrazol -3-yloxy]-piperidine-|-ca Xyl j.c

PN & it T G5 s 2 1, 208 s, DB L kP et by RS0 &Y H) 070 (m,
2 H), 0.85 (m, 2 H) ppm; >°C NMR (DMSO-ds, 125MHz) & 188.1, 166.0, 159.5,
152.8, 140.1, 139.5, 135.5, 132.9, 131.1, 130.6, 128.1, 128.0, 127.4, 126.8, 91.0, 55.2,

23.0, 15.1, 5.6 ppm.
EXAMPLE 31

Preparation of 3-(5-amino-4-benzoyl-3-ethoxy-pyrazol-1-yl)-N-cyclopropyl-4-
methyl-benzamide



1) 2 eq. NaH. dioxane ) O X N Boc. N 3.5 eq. MeS Swme 2
CH i) >NH HN-NH3 TFA Dry sodi um hydride (41.0 nyg,

wa 288/000v203 ) was added to a solution of 4- PCT/US2004/020384
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hydr oxy- pi peri di ne- 1-carboxylic acid tert-butyl ester
7 (0.565 g, 2.81 mol) in dioxane (2 m) at 0 OC. The
m xture was Mirrmjatroomtg erMUrefor45rﬁn 2-
Benzoyl - 3, 3- bi s- et hyl sul fanyP=acrylonitrile 2 (0.20
g, 0.80 mml) was addqu NWat fiexank Xt ure was stirred
at 65 0C for 4 h. The ﬂ)XtUQﬁ was cooled to room

t enper at ur e.
N- Cycl opr opyl - 3- hydr azi : %yl benzam de

trifluoroacetic acid sad . p 80 nnDI) masN
added and t he keaction was"heat € eto 80
3 h. AfPEY MRe Qhcti ori)miox was cool 0 rqorN

tenperature, solvents v‘?_ ¢ in vacuo.gto€ N
residue was diluted in Sattr at ggﬁg'q 3 sol uti n“&hd
was extracted three tinmes with Et Conbi ned organlc

| ayer s Eveanel @r47ad], §\emhml)Seld, ddtléd wradispeidion of dry sodium hydride
concentrat ed. The crude product was purified by flash

lomgt b F‘H@‘Hﬂ/ in dipxgne (§/mldi B mbyturg gva(s §tiggdat room temperature
E'fépaﬁ)llg‘ix @nﬁér)zoKIT@ S-gi- %@@su‘l’@ﬁ‘y]faug’lt ferllp 9o gdo BY mmol) was

vvashlngfhe Wt esire
4 afdedamdthe mlbtmrawyé stirre@&{ 85°C for 2.5 h. The mixture was cooled to

T OF“%?' 3, %@ﬁoﬁ%ﬁ Hifsrading re%%&wrﬂeldgépﬂuomacetw

t %ﬁi SQIVEO/ 46 850.80 mBnAPwadladdbd ad e @eBbh Yab HBatBBto 8156% for
mnute 10-90 gradient) tR 2.63 mn;

M5 m
55@otber[3\)!+ HpelyertHWRIVRCONBD 1cud (e psiguedv s, dibitqcdin saturated
= . 7.90 (d, = 8
glagff(ils}_%dtlog a’r_l‘g v&‘a§ eﬁtaac?edétkre(e rﬂ%& %hsé@é% (%%m'_%lhﬁg %g%mc
4 la@érs(%re 4rikll over MESOMfiltretd)and Zo&ﬁn(rﬁlﬂed 2THY cruae Brod(168 was
1 H, 2.19 3 m |—9h
1 pgqﬁfdsby ﬁaqg)chrana;tggr@ﬁﬁly @1&9 gr:ghgg o( ,3{15 t028§_‘t;n Qﬁqc exanes). The

product was further purified by washing with a warm mixture of EtOAc and hexanes

to give the desired 3-(5-amino-4-benzoyl-3-ethoxy-pyrazol-1-yl)-N-cyclopropyl-4-
methyl-benzamide 4 as a white solid (27 mg, 8.3%) . HPLC (4 minute 10-90
gradient) tg 2.37 min; MS m/z 405.2 [M+H]"; "H NMR (DMSO-ds, 300 MHz) & 8.49
(d,J=4.0,1H),790(d,/=8.0,1H),7.85(s,1 H),7.62(d,J=7.1,2H),7.50(d,J
=7.5,2H), 7.41-7.45 (m, 2 H), 6.99 (bs, 2 H), 4.05 (q,/=7.0,2 H), 2.87 (m. 1 H),
2.19 (s, 3 H), 1.09 (t, J = 7.0, 3 H), 0.69 (m, 2 H), 0.58 (m, 2 H) ppm; °C NMR
(DMSO-dg, 125MHz) 6 188.2, 166.0, 158.9, 152.6, 140.0, 139.5, 135.5, 132.9, 131.1,
130.6, 128.1, 127.2, 126.7,91.2, 63.4, 23.0, 17.3, 14.2, 5.6 ppm.

EXAMPLE 32

Preparation of 3-[S-amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide
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EXAMPLE 35 Preparation
of 3-[ 5- am no- 4- benzoyl - 3- (pi peri di n-4-yl oxy) - pyrazol -1

Wey(bo]smbawsl opropyl - 4-net hyl - benzam de, PCT/US2004/020384

trifluoroacetate salt 20% TFA/ CH2Cl 2To a sol uti on of
4-[5- am no- 4- benzoyl - | - (5-cycl opr opyl car banoyl - 2- et hy
| phenyl) - | H pyrazol - 3-yl oxy] = pi peri di ne-1-carboxylic
acid tert-butyl ester 8 (5.0™Myg, 0.0089 mmol) in

di chl oronet hane (2.0 m) was added trdfl uoroacetic
acid (0.5 m). The m xture was stirr at room
tenperature for 3 h. Volatiles vveremrermved i n vacuo
and the residue was washeddw
anmount of Et OAc to Qi€
3-[5-am no- 4- benzoyl -
-yl ]-N-cycl opropyl - 4-T FA
trifluoroacetate salt 9 %g)a V\hlvtee sol i d (3.0 ny,

5999 . HPLC (4 minute 10- gradient) tR 1.75 min; M
mz 460.1 [ MkH +; 1H NVRHRVBO-J 6, 300 MHz) d 8.50
(d, J =4.0, 1 H), 8.33 (bs, 2 H), 7.90 (d, J =8.0, 1
H, 7.83 (s, 1 H,.7, J =7.0, 2 H, 7.44-7.52
(m 4 H, 7.03 (b%‘eﬂ *"éj"?f‘.ag"z (m 1H, 2 97 (m
H, 2.85 (m 1 H), 2 H, 2.27 (s, 1)2%1
(m 2 H, 1.73 (m N1 (m 2 H), 057(mH
ppm EXAVPLE 36 P H

ratﬁ on of NH2
3- (5- ayi 1(gj\benzo BSTet$ive ful f a | -1
ydPepropyl™= 4OWet yT benzam de MeS NHN
HN O HN- NH3TFA NH2 >:)9|<r 3—M o N
>—NH Me

HN-RH, TFA~ (\
DIEA 5
OMe

Dry sodium hydride (21 mg, 0.84 mmol) was added to a solution of 2-

methoxyethanol (0.63 ml, 8.0 mmol) in dioxane (2 ml) at 0 °C. The mixture was
stirred at room temperature for 30 min. 2-Benzoyl-3,3-bis-methylsulfanyl-
acrylonitrile 2 (0.20 g, 0.80 mmol) was added, and the mixture was stirred at 85 °C for
4 h. The mixture was cooled to room temperature. N-Cyclopropyl-3-hydrazino-4-
methyl-benzamide trifluoroacetic acid salt (0.26 g, 0.80 mmol), followed by
diisopropylethylamine (0.14 ml, 0.80 mmol), was added and the reaction was heated
to 85 °C for another 11 h. Solvents were removed ir vacuo. The residue was diluted
in saturated NaHCO; solution and was extracted three times with EtOAc. Combined
organic layers were dried over MgSOs, filtered and concentrated. The crude product
was purified by flash chromatography (SiO,, gradient of 70 to 90% EtOAc/hexanes).
The product was further purified by washing with a warm mixture of EtOAc and
hexanes to give the desired 3-[5-amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-
yl]-N-cyclopropyl-4-methyl-benzamide 5 as a white solid (60 mg, 17%) . HPLC (4
minute 10-90 gradient) tg 2.17 min; MS m/z 435.2 [M+H]; 'H NMR (DMSO-dg, 500
MHz) 6 8.47 (s, 1 H), 7.89 (d,J=7.9, 1 H), 7.83 (s, 1 H), 7.64 (d, /= 7.4, 2 H), 7.49
(d,J=1.7,2 H), 7.40-7.43 (m, 2 H), 6.99 (bs, 2 H), 4.12 (m, 2 H), 3.42 (m, 2 H), 3.12
(s, 3 H), 2.86 (m, 1 H), 2.07 (s, 3 H), 0.69 (m, 2 H), 0.56 (m, 2 H) ppm.



10

15

20

DI EA, EtOH 65 0C, 18 h MeS 10 To a sol ution of
benzoyl - 3, 3- bi s-net hyl sul fanyl -acrylonitrile 2 (0.218

wW@2008/08%43 mrol ) in ethanol (5 m) was added  PCT/US2004/020384

/ V-cycl opropyl -3 hydrazi no-4-net hyl - benzam de
trifluoroacetic acid salt (0.243 g, 0.874 mmol) and

di i sopropyl et hyl am ne (0. 152 , 0.874 mmol ). The

m xture was heated to 65 OC fot” 18 h. The mi xture was
cooled to roomtenperature. Solvents were renoved in
vacuo. The residue was diluted insaturated NaHCg 3
solution and was extract gEKAMPBEE33ES vvith Et OAc.

Conbi ned organic | ayers were dried over

£ FY charation n iKY Aches0y 1 thE-benr o oSeIoD- Rrgazol-1-yIl-N-
pay¢lépropyby-méthghbenzamide ogr aphy (Siq 2, gradi ent of

65 to 100% Et OAc/ hexanes). The product was further
purified by washing with a warm m xture of EtQAc and
hexanes to give the desired J>>
3- (5-am no- 4- benzoyl - 3- nethylsulfag@ -pyrazol -1-yl)-Nc
ycl opropyl - 4-nmet hyl - benzagi de 10 an off-white
solid (57 ng, 16% . HPLC niMie e 15-80 gr adi ent)
tR2.34 min;, MSniz 4 ; MR (DVBO-J 6, 300
MHz) d 8.50 (d, J =4. . d J =12 7.9,
1 H, 7.86 (s, 1 H, 7.45-Q. 6 H, 6.85 (bs, 2
H, 2.88 (m 1 H, 2.gd 3 ©2.18 (s, 3 H), 0.69
(m 2 H, 0.58 (m 2 H ppn1 13C NVR (DVSO- ™ 6,

125MHz) d 189.3, 165.9, 152.8, 148.0, 140.4, 139. 3,
135.4, 132.9, 131.2, 130.6, 128.4, 128.1, 127. 2,

126. 6, 102.0, 23. Or)z%Z ri’hHJré’&caﬂe 5.6 ppm EXAMPLE 37
Preparation of i)

3- (5-am no- 4- benzoyl - Q3@esulfonyl pyrazol-l-yl
cycl opropyl - 4-net m de MeQ2S HNOO N O 02('35
MeS 11
10eq. BnO._~ MeS” “SMe 2
OH iy g
Me

NH
[>— HN-RiH; TFA™ B"O\)

Dry sodium hydride (21 mg, 0.84 mmol) was added to a solution of 2-

6

benzyloxyethanol (1.1 ml, 8.0 mmol) in dioxane (2 ml) at 0 °C. The mixture was
stirred at room temperature for 35 min. 2-Benzoyl-3,3-bis-methylsulfanyl-
acrylonitrile 2 (0.20 g, 0.80 mmol) was added, and the mixture was stirred at 80 °C for
2.5 h. The mixture was cooled to room temperature. N-Cyclopropyl-3-hydrazino-4-
methyl-benzamide trifluoroacetic acid salt (0.26 g, 0.80 mmol) was added and the
reaction was heated to 80 °C for another 8.5 h. After the reaction mixture was cooled
to room temperature, solvents were removed in vacuo. The residue was diluted in
saturated NaHCQj5 solution and was extracted three times with EtOAc. Combined
organic layers were dried over MgSQy, filtered and concentrated. The crude product
was purified by flash chromatography (SiO,, gradient of 60 to 85% EtOAc/hexanes).
The product was further purified by washing with warm EtOAc to give the desired 3-
[5-amino-4-benzoyl-3-(2-benzyloxy-ethoxy)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide 6 as an off-white solid (74 mg, 18%) . HPLC (4 minute 10-90 gradient) tg



10 To a suspensi on
of 3- (5- am no- 4- benzoyl - 3- net hyl sul f anyl - pyrazol -1 -yl) -

wNegshapropyl - 4- et hyl - benzam de 10 (40 ng, OrPOPB8S2004/020384
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mmol ) in dichloromethane (1 m) was added

3-chl oroperoxybenzoic acid (70-75% 53 ng, 0.22 mmol).
The resulting solution was stirred at roomtenperature
for 2 h, and then stored at 4° over ni ght. Upon

o2 dimis Mo ST o R du B cha REHBD B @i 40

, { g@greg.ga@ﬁ, ﬂ@§.om@gg;eﬂsswst, i 1)i ¢k 4 Oney haney) ando ghety), 7.27-

e desir
37(4B-(ar, iFjo7 22 téno6!7; 3HET.tesUHoh4 (99 HHz 6119 (my? H), 3.57

LI o PR 2 P B e
[ MPtH +; 1H NWVR (DMSO-J 6, 300 MHz) d 8.53 (d, J = 3.7,

1 H, 7.97 (d, J =8.1, 1 H, 7.92 (s, 1 H, 7.76 (d,
7.2, 1 H, 7.48-7.64 (MEXBAMPLE@430 (bs, 2 H), 3.29

Chyeblion 31 B e ind ot B 2 Lty Rl
21)5%'%?9@-3 ?'?Qgé %ﬁ%ﬁﬁ%ﬁ% .logpfxa fy ﬁgr}p?%rémzyl)qsgg l

met hyl sul f anyl - | H pyrazol e- 4-carboxylic acid am de MeS
VfYMe [ NH + HN-NH3TFA DI EA, EtOH 65 QC, 18 h 12 13 To
a sol ution of

2- cyano- 3, 3- bi s- et hyl sul f anyl - acr yjam de 12 (100 ny,
0.574 mmol) in ethanol (5 @) ygs adyed
7V-cycl opr opyl - 3- hydr gzino 4- t:hy hénzam de
trifluoroacetic acid § . 574 mmol ) and
574 mol ). The

(B h. The m xture was
cooled to roomtenperature™~Solvents were renoved in
vacuo. Et OAc was added to thge residue and a solid
precipitated. The solid wady collected on a fritted
funnel and Boc

i) 2 eq. NaH,dioxane

i) o >

CN HN

Boc. [:::T/u:[: O NH, o)
3.5¢eq. O\ MeS~ “SMe 2 _
OH N

i) o -~
Me o N

D—N%—TQ - Me
7 HN-NH; TFA

N g
Boc

Dry sodium hydride (41.0 mg, 1.60 mmol) was added to a solution of 4-
hydroxy-piperidine-1-carboxylic acid tert-butyl ester 7 (0.565 g, 2.81 mmol) in
dioxane (2 ml) at 0 °C. The mixture was stirred at room temperature for 45 min. 2-
Benzoyl-3,3-bis-methylsulfanyl-acrylonitrile 2 (0.20 g, 0.80 mmol) was added, and
the mixture was stirred at 65 °C for 4 h. The mixture was cooled to room temperature.
N-Cyclopropyl-3-hydrazino-4-methyl-benzamide trifluoroacetic acid salt (0.26 g, 0.80
mmol) was added and the reaction was heated to 80 °C for another 3 h. After the

reaction mixture was cooled to room temperature, solvents were removed in vacuo.
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was washed with Et OAc and ether to give the desired
5-am no- | - ( 5-

we yalsopropyl car bamoyl - 2- met hyl - phenyl ) - 3- net hyPenmiubzm0yh20384

-1 H pyrazol e- 4-carboxylic acid am de 13. HPLC (4

m nute 10-90 gradient) tR 1.98 mn; M5 mz
439. 08] M+rH] +; 1H NVR ( DVBCMB, 9 00 MHz) d 8.47 (d, J
:3.7,1H),790(d—79I ,778(s 1H) 7.49

g ﬂ,{'le ieS%ug “%S &1 é u{gé :in teﬁ%sdﬁ_é?gg dl‘é“ dé’\’ dégx E%teé&n'[ﬁe times

Owth HtOAc2 Gdmbsa or@M@&s&&r@ﬂﬂ&ﬁéﬁr IM)gB@J ﬁltered and
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neerneanisaed.f B/ frude-prodnet s é’uﬂﬁéébb &ash wmaetioeraaﬁi' @Oz,
'\/ET%%n{\IoW %%5%%&&%5? %hyproﬁuyﬁ\w}ssfu}tﬁer-rﬁlrﬂied by washing

spensi
ofte-with warnh E(GAC yo:glop t}ra:pgelsm:eﬂ bigvayino24-baetolyll(phenyl ) -

3. methylsul fanyi b d d
Y RIOPHEb B oY DY PR AP GR e ) PR e
a@%gxﬁlc% @&Rﬁﬁm&t@ﬁ@ a.@aﬁ:ow}ﬂte(smd Zﬁ%g,lﬁs%ﬁgHPLc (4

. The resulting clear sol utlon was stirred
ammuﬁo ﬁOﬂ@rgmhatt)utRé G3omin] Mhm/z5339.9 BYleH ] SHOMR (DMSO-de, 300

RlEEE AR PR s R e R s (R

fight £E@Y 53R 4TH) 699 ¢bd, Qfmeh 75 %ﬁdltﬂg% ¢9(thestgDh. §9’trhd2 H),
was washed three tinmes wit hree’tines W th

e18@r(m;, & Hi ¥491(H 8 hﬂ)e51|6|8e(dl,8H)ah143n6m 2H), 1.37 (s, 9 H), 0.71 (m, 2 H),
1-(5-cycl.opropyl car banoyl - 2- net hyl - phenyl ) - 3- net hanesu
PR 2R

zol e- 4-carboxylic acid anmde 14 as a
white solid (87 ng, 80%. HPLC (4 mnute 10-90

dient) tR 1.66 MH +; 1H NVR
(DVBO J 23 500 I\/Hz;ng swﬁ’b’%@ﬁ'ﬁpﬁ?[? ob (d, J = 7.6,
1 pFparati6s of 3-[5-hnithe-4/bendoyIB-(piperidif-4- gzlobzl)/) pyraéﬁl IJ?H,-N-
2 g@ﬁ%ﬁ@;}ﬂ:ﬁﬁ&hEﬂbﬁmnﬁdéerﬁﬁoré’acﬁ)ate 14

2 sy
ppm EXAMPLE 40

H o)
©/Ujf< ; 20% TFA/CH,Cl, @/&(

N
N Hy 9

Boc
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Preparation of
5-am no-1| - (5-cycl opr opyl car banoyl - 2- et hyl - phenyl ) - 3-

woredspb®as f anyl - | H pyrazol e- 4-car boxyli c aci d etTyb2004/020384

ester MeS .NHF \N== M+ e _ HN HNNH3TFA /? NH2 = O
EtOjr CNT- r t tt oUvr \\.. // \ J | DEAEOHI N
< MeS"SMe 65 C,2 h MeS N 7 15 16 To a sol ution
of 2-cyano- 3, 3- bi s-net hyl sul fa 'I acrylic acid ethyl
ester 15 (78.0 ng, 0.359 mol) in ethanol (3 mM) was
added i V-cycl opropyl - 3- hydr azi no- 4- net hyl - benzam de
trifl ugsQaacktios ofgi[s-agihd- 4(b@nz:k@q11g(5 c@'clbiafbpmwfaanmyﬂ2 methyl-
diisoB1 yl et hyl ami ne (0.0626 ni

e

nPhenyi ¥ToR %-éh)wap@sn@eefloqar@whc i t?ﬁ';?f“lyll %St%a&,@ 0 mg,
C Ner at

CORES o UL TR (20 TIPS MRS RIRNEA(0: .
s@hé chixurcwvys dtiated dt robnetespetatiradier lol Velatiked vame eemoved in

f r:gétto?a%gfll&'lfgrggllfig%&gs w%ﬁxe%l&egher ang a%ngﬁcam%l?lgt gtt ]!gtgAc to give
5%%91%& 3- (ﬁa&mﬂaé ?’1 gfﬁs@aﬁwhr ﬁoﬁ@tﬂwazomhwymcﬁwpropyl-

et hyl sul fanyl -1 Hpyrazol e- 4-carboxylic aci

C Sirarthslthcaginidaiy Hlooweraiate 6900 g wPH ROl A, mEd S050h HEBLC (4

A e RaD g lidngb TRV pPedll P LR S ' XIR (D43, 300
((S@lg{zl) ng@&d yH) 0 17H7€8 1§(2bs12 H),,7 90 619J%C8 03 8), 0/ 831(sH) H), 7.62

3(d)/ = 2012 m)(7s44zssz|)(m 8 Bg’. E%bszzﬁ), 826, i_?[ﬂ) 2_z9ﬁym (St), 285

08, LRt ol 2R orel BILERAR 6 a1y,
=2.58,(ml 2H)),ppf.92 (d, J =7.9, 1 H), 7.81 (s, 1 H), 7.51

d,J =7.9,, 1 H, 6.24 (bs 4.22 (g, J 6.6, 2 H,
(2_88(m H) (bs XAMI_?’LE (q H)

Preparation of 3-(5-amino-4-benzoyl-3-methylsulfanyl-pyrazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide

HN
O NH, o

el
MeS N

Me

0 y >
e
0 [>—NH 2 . B} o HN

i NH 0
N HN-NH, TFA 2
—
| DIEA, EtOH _ N
MeS™ “SMe 65°C, 18 h Mes” N

2 Me
10

a—'

To a solution of benzoyl-3,3-bis-methylsulfanyl-acrylonitrile 2 (0.218 g, 0.874
mmol) in ethanol (5 ml) was added N-cyclopropyl-3-hydrazino-4-methyl-benzamide
trifluoroacetic acid salt (0.243 g, 0.874 mmol) and diisopropylethylamine (0.152 ml,
0.874 mmol). The mixture was heated to 65 °C for 18 h. The mixture was cooled to

room temperature. Solvents were removed in vacuo. The residue was diluted in



1 H, 2.35 (s, 3 H, 2.14 (s, 3 H, 1.29 (t, J =6.7, 3
H, 0.72 (m 2 H, 0.58 (m 2 H ppm 13C NVR (DVSO-J

W@ 2005@0d9Fr) d 166. 0, 163.1, 151.8, 148.5, 139.BCT/USH0§020384
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132.9, 131.1, 128.2, 126.7, 91.3, 58.9, 23.0, 17.2,
14.4, 12.3, 5.6 ppm.EXAMPLE 41 Preparation of

3-[ 5- Am no- 4- ( 3- chl or obenzoyl Pspyr azol -1-yl]-iV-cyclop
ropyl - 4- nethyl -benzanide C IT"NH2 - A

e e N B AT MR sopgine
nﬂfganlcﬂaﬁkrﬁﬂ'):reﬁﬁﬁddivﬁhmgﬁbﬁ JOfilreRed £hiddnténdratddy Thé .chfile product

in 25 of toluene was stirred at room

t aiepprmbied '@' #h chroratagy aplatSi:. tadiay of 65 & HR0Yp HPAc/hexanes).

¢ B P! €A HRReAAMERH pM ik 4B Wi RO ine

désitanesitopgi oelthe tde it - (ﬁjamﬁﬁ%—berﬁ@jﬂ@ “fukthyilsulfaeyl i 81-1-y1)-N-

( r@%%)&g;)yl %5@%2 Zlelazam\}del\_/{s O as &? %\ihite {S&Wg%%’ggé,%% IﬂSLC (4
7 nftButk T0-96 éflﬁdler_?t% &I izmmflMﬁ mPPH07. BpM+H]*; "H NMR (DMSO-ds, 300

3-[5- Am no-4- or obenzoyl) - pyrazol -I JylT-L' -cycl op
rMHi)&lS ﬁ@(d}yll=b4aﬁzhfﬂi),dk936((kloyatl|2)ﬂ9 1H) 7.86 (s, 1 H), 7.45-7.57 (m,

%éﬁg%%,g%%egégy(gg;%)@sws 9936, 07 &, 998, 0.58 (m,
tr| )y‘f?l“pm@mR%D%%b %"ﬁghﬁw‘ﬁtl@?'ﬁ?@?@mﬁ%  48.0, 1404, 1393,

’oacet at e 22 mo eq)
t B&ehy32a9vi16é.2( B30.60112801, 228.0hnk7,2, 12@.6£10)2.0,2310 178, tF.4, 5.6
et hanol was heated to 65 0OC for 2Ch. After cooling,
t RB™ni xt ure was concentrated and the residue purified
by flash chromat ography opxaMpPER $e! packed and
eluted with 7/3 hexanes/ethyl acetate to renove.
bPpepatation of 31(5-amitiotdybayzoyled-methanssulforylpyxazedd -yl N-
elcutleptdpyl-diméthykbberpamide (33 ng, 38% as a brown
solid. HPLC (4 mnute 10-95 gradient) tR 2.35 mn; M
mz 395.1 [ MtH +; 1H NMR (CD30D), d 7.92 (d, J =7.2
Hz, 1 H, 7.77 (m 4 H, 7.55 (m 3 ; 2.85 (m 1 H,
2.23 (s, 3 H, 0.80 (d, J =5.5 Hz, i&H, 0.63 (d, J
2.0 Hz, 2 H ppm 13C NMR 3y. 1, 168.1,
151.9, 141.0, 140.9, @. 4.9, 183.8, 132.8

130.9, 130.5, 129.4128
22.1, 15.7, 4.6 ppm BEXZ

3-[5- Amno4(3 met hyl Y5e ngrazol -1 -yl ]-iV-cycl o
propyl -

HN O HN
NH 0]
O NH, 0 2
———- —
= N
= N MeO-»S =
Mes” N 2 Mé
Me 1"
10

To a suspension of 3-(5-amino-4-benzoyl-3-methylsulfanyl-pyrazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide 10 (40 mg, 0.098 mmol) in dichloromethane (1 ml)
was added 3-chloroperoxybenzoic acid (70-75%, 53 mg, 0.22 mmol). The resulting
solution was stirred at room temperature for 2 h, and then stored at 4 °C overnight.

Upon warming to room temperature, the product began to precipitate. The white solid



nmet hyl benzam de Sinmil|lar procedure as Exanple 41 except
t hat 3- et hyl benzoyl acetonitrile was used in place of

wa@2alBloorobenzoyl acetonitrile. HPLC (4 m nute 1PeBHS2004/020384
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gradient) R 2.27 min; M5 mz 375.16 [M-H +; 1H NMWR
(Cb3dD), d 7.92 (d, 7.0 Hz, 1 H), 7.83 (s, 1 H, 7.80
(s, 1 H, 7.57 (m 3 H, 742 m 2 H), 2.85 (heptet,
J—36Hz 1 H), 2.45 (s, I—'I?223(s 3 H, 0.80

Wé’fg ‘é(r)lget%teﬁ dila fri%tel(fl)ﬁ'mn%l §b \(J§'s wgsh'_g Wi BicHisYoMRhfand #nd ether to

ofiveltfe mru@ 345(aanﬁzeukv;ehbgmzsqnéthamnmgn-plyraybﬂ 1 w-mycl
opr opyl - irl - benzam de H2N | ar proced

aéy@%rﬁmle‘* etk bepEm ol G b0 Ry iyt 1G-P) gradient)

(L ity s PR30 08 o BT R RSO e T Nl B0 513316 -

[ B H), E}&#\WUE— 84, PHg,pmza(sL O®L), 7.76 (d, J 72 1H) 748 7.64 (m, 5

ofB-éS-Am no-4 Ig t hox benlz-&%lg_ -1 -yl]- 6/
| 5Pr 39 (bs, 3 Haed- %(&%éﬁz% .1 SH&lH) 969(%2H) 58 (m, 2
S%k)ﬁ{ procedure as Exanple 41 except that

oxybenzoyl acetonitrile was used in place of

3-chl orobenzoyl acetonitrile. HPLC (4 mnute 10-90
gradient) tR 2.03 mn; Nﬁaﬂd«ﬁfﬁs@ [ MtH] +. EXAMPLE 45

Preparati on of
3Pl epaMtiOR oft 5 amifi Bl10¢5¢ Uﬂ;;)lcmaﬂml-zlmydh]yt-ﬁh@wj
ORYdtn AAsu iy H-pFrizeri4lea oxyllc acid amide

HN
O NH, 0
HZN/Ujf<
— /N
MeS N
Me

W P
e
»— >— HN
0 D>—NH + -

N HN-NH3TFA D N ©

HoN HoN —

| DIEA, EtOH _ N
MeS~ “SMe 65°C, 18 h Mes” N
Me

12

To a solution of 2-cyano-3,3-bis-methylsulfanyl-acrylamide 12 (100 mg,
0.574 mmol) in ethanol (5 ml) was added N-cyclopropyl-3-hydrazino-4-methyl-
benzamide trifluoroacetic acid salt (0.183 g, 0.574 mmol) and diisopropylethylamine
(0.100 ml, 0.574 mmol). The mixture was heated to 65 °C for 18 h. The mixture was
cooled to room temperature. Solvents were removed in vacuo. EtOAc was added to
the residue and a solid precipitated. The solid was collected on a fritted funnel and
was washed with EtOAc and ether to give the desired 5-amino-1-(5-
cyclopropylcarbamoyl-2-methyl-phenyl)-3-methylsulfanyl-1H-pyrazole-4-carboxylic
acid amide 13. HPLC (4 minute 10-90 gradient) tg 1.98 min; MS m/z 439.08



\ 2N HN- <] Simlar procedure as Exanpl e 41 except
t hat 3- et hyl benzoyl acetonitrile was used in place of

we2ebkloamebenzoyl acetonitrile. HPLC (4 m nute 1PeB0S2004/020384
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gradient) tR1.65 min; M5 mz 394.2 [ M+H +. EXAMPLE 46
Preparation of

3-[ 5- Am no- 4- ( 2- chl or obenzoyl b pyrazol - |

-yl ]-7V-cycl opropyl -4- net hyl™= Benzanide > NH2 Y- NH A

SMH?”nﬁa?@%%@fn%?ﬁﬁei% PR 530 10Dy 9B g =791

g@ 7.7§-(sol?-ﬂg 7.@@@1 di-pheny Hh g 8RB 6, 4.30 EO3 H)D2 86 (1, 1 1D,
1,10 eq) in 50 nL of foluene was heatéd to 85
02di5r(s,ghitl), 2THe(sieHd, Gumee Mh9.5dmvdd) ppmt desi red
product slowly began to precipitate fromsolution. The
resulting solid was filtered and dried to provide the
desired product (826 ng,lEﬁa@dPLEB@ (4 minute 10-90

gradi en
gg?eamﬂ\ eﬁeml e ?g,a S St pheng)etop
hangs IR

2-(2- chlorobenzoyl)-3 phenylan1noacry|on|trlle (93 nmy,

0.33 mmol, 1.0 eq),

L~-cycl opropyl - 3- hydr azi no- 4- et hyl behzam de

trifluoroacetate (104 ng, 0.33 nn?g 1 eq), and

triethylamne (31 nL, 0.2 nnnh . q) in 20 nL of

et hanol was heated to 60 nC or? 48h ter cooling,
3ndy resi due was

di ssolved in mniml eth aget ate=/100 nml  di et hyl

et her was added and tﬁ@x%§e0|pnm,te was filtered and

dried to provide desired product (50 ng, 39%. HPLC (4

m nute 10-90 gradient) tR2.51 mn;, MSmz 395.1

[ MEH] +; 1HNI\/R( d 8.50 (d, J =3.8 Hz, 1 H),
7.93 (d, J 84 (s, 1 H, 7.57 5
H)7.((32( Eﬂ“ 701 Ekpgé (37(;2)2 , (2'.'6
(m 214 (503 H iég(t 2 1 J0.68"em 2,
oHs¥ ( m EXAMPLE 47 HoN

Mes” N MeO,S N

Me Me
13 14

To a suspension of 5-amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-
methylsulfanyl-1H-pyrazole-4-carboxylic acid amide 13 (100 mg, 0.289 mmol) in
dichloromethane (3 ml) was added 3-chloroperoxybenzoic acid (70-75%, 157 mg,
0.637 mmol). The resulting clear solution was stirred at room temperature for 16 h.
Saturated NaHCO; solution was added and the mixture was vigorously stirred for f
min. The resulting suspension was filtered on a fritted funnel, and the collected solid
was washed three times with H,0, and three times with ether to give the desired 5-
amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methanesulfonyl-1H-
pyrazole-4-carboxylic acid amide 14 as a white solid (87 mg, 80%). HPLC (4 minute
10-90 gradient) tg 1.66 min; MS m/z 378.1 [M+H]+; 'H NMR (DMSO-dg, 500 MHz)
8849 (s,1H),795(d,/=7.6,1H),7.83(s,1 H),7.53(d,/=7.8,1 H), 7.46 (bs, 2
H), 6.74 (bs, 2 H), 3.40 (s, 3 H), 2.84 (m, 1 H), 2.09 (s, 3 H), 0.68 (m, 2 H), 0.55 (m, 2
H) ppm.



Preparation of
3-[ 5- Am no- 4- ( 3- net hoxy- benzoyl ) -pyrazol -1-yl]-4, Ndim

W(eiz(iwsmtwmzam de O/ MeQO HOOC , NHNH2 HCI MO Bt THSH0EA020384
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O=<, H2N HNA. 3-net hxoybenzoyl acetonitrile To a
stirred solution of ethyl 3-nethoxybenozoate (3.05 ni,
18.6 mmol, 1. eq) and acetom&glle (1.19 nm, 22.9
nmmol, 1.23 eq) in 5 nL of THF - 50 0C under N2 was
added via cannul a a frestﬁ}y g,[ d sol ution of LDA
(dii sopropyl amne, 5.3 ni] 4 2.04 eq and 2.5

MpReputhbibn of SiawiThb1-(Syelepsop EarBEnmyl-zaﬁetﬁynpmnyl)szo4
eﬂ)ethy'mﬁnfn%qn-?ﬁa%ﬁ £5tdrbbeflicidcid bing1 bqemper ature for

t hen war ned C for I'h. The reaction was
guenched with 10 nL of sat. NH4CI and allowed to warm
to roomtenperature. The m xture wa xtracted with
Et OAc and the organic | ayer vvashegm ith water and
brine, dried (Na2SOQ4), and c entrgted. The residue
was purified by flash chromatjogr a on silica gel to
provi de the product afi@n solid. B.

2- ( 3- Met hoxybenzoyl) -3-|§he am Ro-Acrylonitrile A
sol ution of 3- met hoxyben¥&%1 ace itrile (1.20 g, 68.5
mol, 1.0 eq) anddi phenylformamdine (1.34 g, 68,5
nmol , 10eq) ir92 f toluene was stirred room
terrp%rature e eheat ed to 10Q 0C overHN ght .
u |on vvas COOHHCNH%HTE‘AdI | uted -
solid was—filtered and gtoi
deglyfi;tfproduct OHEAL.EPHA mi nute 10-90
3. 08Sni SM&B nl z 68370,2 [ MkH] +. C. MeS
3- [ 5- Ami no- 4- ( 3- met hoxybenzoyl ) - pyr azol -I -Né ] - 4- net hyl
-benzdPc acid A solution

o 0. 29 aquihondt atesyo 3 By B TR Miﬁ%i%%ﬂ eSter 15
agiglo hedb 88 nBhbI§ie Ao m@ wWes d098d N-cyclopropyl-3-hydrazino-4-

methyl-benzamide trifluoroacetic acid salt (0.100 g, 0.313 mmol) and

diisopropylethylamine (0.0626 ml, 0.359 mmol). The mixture was heated to 65 °C for
2 h. The mixture was cooled to room temperature. Solvents were removed in vacuo.
EtOAc and ether was added to the residue and a solid precipitated. The solid was
collected on a fritted funnel and was washed with EtOAc and ether to give the desired
5-amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methylsulfanyl-1H-
pyrazole-4-carboxylic acid ethyl ester 16 as a white solid (80 mg, 59%). HPLC (4
minute 10-90 gradient) tg 2.18 min; MS m/z 375.1 [M+H]"; 'H NMR (DMSO-ds, 300
MHz) 8 8.47 (d,J=3.7,1H),7.90(d,J=7.9,1H),7.78 (s, 1 H), 7.49 (d, /= 8.0, 1
H), 6.81 (bs, 2 H), 6.30 (s, 2 H), 2.86 (m, 1 H), 2.45 (s, 3 H), 2.11 (s, 3 H), 0.68 (m, 2
H), 0.57 (m, 2 H) ppm.HPLC (4 minute 10-90 gradient) tg 1.66 min; MS m/z 378.1
[M+H]"; '"H NMR (DMSO-ds, 300 MHz) 6 8.50 (d, J=2.6, 1 H), 7.92 (d,J=17.9, 1
H), 7.81 (s, 1 H), 7.51 (d,J=7.9, 1 H), 6.24 (bs, 2 H), 4.22 (q, J = 6.6, 2 H), 2.88 (m,
1 H), 2.35(s, 3 H), 2.14 (s, 3 H), 1.29 (t, /= 6.7, 3 H), 0.72 (m, 2 H), 0.58 (m, 2 H)
ppm; *C NMR (DMSO-ds, 125MHz) § 166.0, 163.1, 151.8, 148.5, 139.4, 135.8,
132.9, 131.1, 128.2, 126.7, 91.3, 58.9, 23.0, 17.2, 14.4, 12.3, 5.6 ppm..



1 eq), and triethylamne (31 nL, 0.22 mmol, 1.0 eq) in
10 nL of ethanol was heated to 65 OC for 2Ch. After

wa@owbsiong®73 t he m xture was concentrated and t hePCESSTN€020384
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purified by flash chromat ography on silica gel packed

and eluted with 7/3 hexanes/ethyl acetate to renpve

byproducts followed by 3/2 ethyl acetate/hexanes to

elute the title conpound (15'&%, 3299 as a brown

solid. HPLC (4 m nute 10- ient) tR 2.13.mn; M

mz 352.2 [MH +. D. ERAMALE Y

SPLésa‘.\mnm ofi3(S-ARINOOKBENS FIbeh zN)- pymzoi 1yl N4yblogiop-4-
Phflfgel0 @ stirred sol ution of

3 Anlno 4- ( 3- met hoxybenzoyl ) - pyrazol -pk; yl ] - 4-

met hyl benzoic acid C (50 ng, O0.14 I, /21.0 eq) in 10

nL of DVF was addeg 1 ngHD. 21 , 1.5 eq),

HOBt (29 ng, 1.5 mol, BQLA an
di i sopropyl et hyl am ne Ol 3.0 eq) and
the solution was stirred for N5 myfttes at room

13 ,
035 e e PR hE A TR RERS o o T T e
for 1 bxoéd)‘lutlo-ﬁhﬁ' SUdlﬂél‘dbﬁlzwméid)ﬂltﬂle @17@ th§, Z66Reno],300eq) and
mL) and washed with water (2 x 25 and_brine (25

ridiphenyyl fasmaidins 52 ragd- Q%fﬁﬁ@htlr(b?‘b)dn ZpeLof Rluene Wagstirred at
| h

DK ol 55 05 SOALERT 98, BRalll 9P b ool

3aAQ dﬂ@tediwlilthdmml THe resiltiag gellidwasifikerzd afDdrigedatdipeontijle the

LE@%@%;’F‘;&}%)‘ (6 mg, 75§/§ }&L%%muteWgradlent) tg 2.97 min; MS
S7a092 {5 ey BhORORD R AT 2= T3 DRES o i,

r’boxylic aci d ethyl esterr
HCl 46K 0AECR 2E (4 B Apm.
5- Ami no- | - (5- car boxy- 2- net hyl - phenyl ) -| H pyrazol e- 4-ca
rboxylic acid ethyl ester To a stirred solution of
3By dr 3Z5naminaibiSrehlseolicnzoylxpiy dazo)-drydl M-oyrclapeopyl-4-methyl-
(Exanple 3A, 478 ng, 2.36 mml, 1.0 eq) in 20 niL of
ePEBZAINIdGer e added et hyl (et hoxyrret hyl ene) cyanoacryl at e
(399 nyg, To@utﬁﬁl mg}-clﬁo@b&%y%%ﬁeh&ﬁﬁﬂﬂda@@l&ﬁtrﬂ@’@% rﬂ% 1022

2.36 Mo and the m xture was heated
f ormél, hi0sq),A-tealopropyl-3-hydrazino-4-methylbenzamide trifluoroacetate (72

mg, 0.22 mmol, 1 eq), and triethylamine (31 pL, 0.22 mmol, 1.0 eq) in 10 mL of

ethanol was heated to 65 °C for 20h. After cooling, the mixture was concentrated and
the residue purified by flash chromatography on silica gel packed and eluted with 7/3
hexanes/ethyl acetate to remove byproducts followed by 3/2 ethyl acetate/hexanes to
elute the title compound (33 mg, 38%) as a brown solid. HPLC (4 minute 10-95
gradient) tg 2.35 min; MS m/z 395.1 [M+H]"; 'HNMR (CD;0D), $ 7.92 (d, J=7.2
Hz, 1 H), 7.77 (m, 4 H), 7.55 (m, 3 H), 2.85 (m, 1 H), 2.23 (s, 3 H), 0.80 (d, J=5.5
Hz, 2 H), 0.63 (d, J = 2.0 Hz, 2 H) ppm; °C NMR (CD;OD), 5 187.1, 168.1, 151.9,
141.0, 140.9, 140.0, 134.9, 133.8, 132.8, 130.9, 130.5, 129.4128.1, 127.0, 126.1,
125.6, 102.6, 22.1, 15.7, 4.6 ppm.

EXAMPLE 42



standi ng at room tenperature overnight, additiona
3- hydr azi no- 4- net hyl benzoi ¢ aci d hydrochl oride (159

W(Drgt}05(009383 nmmol, 0.3 eq) and triethylam ne (110PEi/USBDOV&R0384
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mmol, 0.3 eq) and heated for 2.5. The m xture was

cool ed to roomtenperature and concentrated. The crude
residue was purified by flas (bhr omat ography on silica
gel (gradient elution from7/3 hexanes/EtQAc to 1/1 to
eI ute byproducts foll owed by Et QAc and 9/1 Et OAc/ MeCH

t
E‘tg)ﬁaﬁ% By S A 2*‘3“”%“ +
mrz 290 1 [M+H +; 1H NMRCD3CD), d 8.
J—?OHz 7.93 (s, 1 H, 7)76 (s, 1 H),
754(d 80Hz 1 H, 4.29 (q, JuR7.1 Hz, 2 H),
219 (s. 3 H), 1.35 (d, J . 1Ndg, 3 Hro ppm 13C NMWR

(CD3CD), d 166.5, 163 : 141, 139.9, 135. 3,
130.8, 129.5, 128.6, 58. 8N 12.9 ppm B.
5- Ami no- | - (5-cycl opropyT car barmy| - t hyl - phenyl ) - I H

pyrazol e-4- carboxylic acid ethyl ‘ester To_a sol ution

of 5- anHBUAL p(rgceém?é@w@p}?e‘tlrﬁzqcemﬁ%%érl}mhﬂbsywiw@nnnle was
g&mﬁégc‘é fgg'cﬂlo%ﬁ%%%ﬂ n1t§1‘ﬂe7 Oﬁg}ag Q4 ﬁﬁnﬂg?g?S:%ghlent) tr 2.27

onaa MSDh/,z 32506qu el | MMIs(cﬂDm)l, BU792! (daf=1Ted H2,119H), 7.83 (s,

stlll’pr 33045 TP 77 (5 P e mad 302 89 s "hoEy%ﬁaQ ), 245
33y, 29332 3Rl 802(80.]3‘3)4 SOAD ﬂ&osézﬂ 3y Bfﬁef ni ght,

g8 “sofution was diluted wth EtOAc and wa er and the
or gani c | ayer was washed RKAMRBEe3 and br| ne, dried
(Na2SO4) and concentrated. The crude residue was
purified by flashchromat ography on silica gel eluted

e

A e “"’%%@‘"‘ﬂé{‘%%(ﬁ*@fﬁ%"?i‘“%f‘ééy@"’mpﬂ4

dhyRenzdimiae g3 MBS m 2-329.09 [MH + 1H NR
(CD3(I)) d 7.96 (s, 1 HO :
H, 7.78 (s, 1 H, 7.75
1H, 428 (q, J =7.1W
(s, 3H, 1.35 (d, J X. 0 =
12.3, 7.0 Hz, 2 H), H)
ppm  136m r()&'aaQQ)s Exdm]ﬂ@llexc&ﬁ&hﬂ 2- ﬂaEtilyﬁ)enﬂdﬂacE nltnle was
141.8, 137.2, 134.6, 132.8, 130. 128. 2, 128 1, 95.
6@sgl ingpace of ﬁwh@roh@zgyla@t@ltﬁ% HB@ \rEnutg 10-90 gra 1ent) tr2.21

Pr
"ﬁm r*ﬁrkg% yg%propyl car banoyl - 2- et hyl - phenyl ) - 3-

EXAMPLE 44

Preparation of 3-[5-Amino-4-(2-methoxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-
4-methyl-benzamide

H>N
O
/N 0
]
=N HN
o AV

Similar procedure as Example 41 except that 2-methoxybenzoylacetonitrile
was used in place of 3-chlorobenzoylacetonitrile. HPLC (4 minute 10-90 gradient) tg
2.03 min; MS m/z 391.16 [M+H]".
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nmet hyl -1 H pyrazol e- 4-carboxylic acid ethyl ester A
5- Am no- | - (5- car boxy- 2- net hyl - phenyl ) - 3-net hyl -1 H pyra

waobsds7ear boxylic acid ethyl ester To a stirPemUS2004/020384

sol ution of 3- hydrazi no- 4- net hyl benzoi c acid

hydrochl ori de (Exanple 3A, 353 ng, 1.74 mol, 1.0 eq)
in 15 nL of ethanol were addggh.2- cyano-

3- et hoxy-but-2-enoic acid ethyl ester (prepared as
described by Xia et al., gXANPULE §hem, 1997, 40,
4372) (319 ng, 1.746 mmol, 1.0 eq) and triethylam ne
(242 nL, 1.74 nmmol, 1.0 eq) and the m xture was heated
at 65 0C overnight. The m xture was cooled to room
teparaionrof 33[15dAnﬁml:—é-r(ﬂ-rchi(n'dben'ﬁoyl)quma@l-rle_ﬂ]-Nﬂeydvqrropyl-4-
Akéthlyi-BénZaynifie ash chromat ography on silica gel (I oaded
with CH2Cl 2, and packed apd eluted with gradient from
6/ 4 hexanes/ Et OAc to el ut 8 bynroducts followed by 8/2
Et OAc/ hexanes and 8/ 3 OA\ to elute product) to
provi de the product ‘_pﬁ Wil sol i d (4 ng, 68% .
HPLC (4 minute 10- 95 gradlzent) . n, MS nmz

304 1 [MH + B. . |
-2 _ - 3-
hat Eettr?]elt”\%/yl}éegntz@&l&omm% was

ot ny! Rt BBERERC SR PR

Siakdltd ﬂﬁceocff 3-chlorobenzoylacetonitrile. HPLC S4 minute 10-90 gradient) tg 1.65
5- am no- | -é)%(car boxy- 2- met hyl - phenyl ) - 3- met hyl - | Hpyr az

ohig; MS v [Mz‘SH&m d ethyl ester (150 ng, 0.49 mol,
1.0 eq), EDCl (190 ng,0.98 mmol, 2.0 eq), HOBt (134
nmg, 0.98 mmol, 2.0 eq), and diisopropyl ethyl am ne
(362 nm., 0.98 nmol, 2.0 EXYAMPLEVEG(S5 L) which had
been stl rred at RT faor s.added

Eﬂ 5nfém("6‘8'4r@'°?‘!?r9B"'WP:PYZ.“%P'Q@}'J' aeyclopropyl-4-
smiethy hgnmfim ght, the solution was djluted with
Et OAc and water and the organic | gyer s washed with
wat er (2x) and brine, Cdriced wazs nd concentr at ed.
The crude resi due was\p |f| 2 ash chromat ogr aphy
on silica gel (grad el m |,9n Et QAc/ hexanes
then 100% Et OAc) to pr duct as a white
solid (29 ng, 17% . HPLC (4 mndte 10-95 gradient) tR
1.97 mn; MS mz 343 [ MtH +; 1H NWVR (CD30D), d 7.87
(A, J 2:R-Chlérobénzdyl)-3¢piénylaminbaehylomitrile (d, = 8.0 Hz,

(s 5 Rtugbilpe J-chibishefonosidhisife 0L T ¢l 1,6 pfand
Oﬁ%ﬁ‘onﬂamd%eil |‘1|Z)g 26 Himol01 @% qf iy 5@ nit) ofBNiend das HdRRd to 85
168 164. 4, 151. 3, 149.8, 140.1, 135, 2,

1°£zo®mlgtgto The heatpogree vees rgnogsl and dssires) proguct sloydy began to
preglplta:llte fr%m SOllﬁlO%p "Phe resulting solid was filtered and dried to provide the
desired product (826 mg, 52%). HPLC (4 minute 10-90 gradient) tg 3.13 min; MS

m/z 283.2 [M+H]".

B. 3-[5-Amino-4-(2-chlorobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide
A solution of 2-(2-chlorobenzoyl)-3-phenylaminoacrylonitrile (93 mg, 0.33

mmol, 1.0 eq), N-cyclopropyl-3-hydrazino-4-methylbenzamide trifluoroacetate (104
mg, 0.33 mmol, 1 eq), and triethylamine (31 pL, 0.22 mmol, 1.0 eq) in 20 mL of

ethanol was heated to 60 °C for 48h. After cooling, the mixture was concentrated and



EXAMPLE 50 Preparation of
5- Am no- 3-[ (3-chl or o- benzyl car banoyl ) -i net hoxy] -1 - (5-

wa@ymsopmepyl car banoyl - 2- net hyl - phenyl ) - | H pyr aeot/e@s2bo0€e20384
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rboxylic acid ethyl” ester .CEt dO U L NHNH2- TFA NC Co2
Et EtoHOO\_ / .Cet Ot TEMPO O NaOCl NH2 CI NaCl Q2
HO P~\ ACHSCI\VHZO)f - EDCI, HOBt, DMF O A

5 Ami no- | - (5-cycl opropyl car bawayl 2-met hyl - phenyl ) - 3- (

e Qgrgglg‘xg {ewita? 8@%&1&{# It ﬁ%\ﬂ ? etgyla?}cg ! bo}l(é‘(l) i & e‘ﬂmgl e%lger was added

laid %eoas%@ﬂa@wdslfdea&r /L& appﬂvmemélslr&sf@auct (50 mg, 39%).
(prepared as descri bed b% Nei dl et n and Kik

Sﬁﬂllﬁ'eé‘i Ninge8H)-99 @radiorsh targ, S 1 1mirs ) mvz 3@5<=}qu+H]+ 'H NMR

U BN G L BB D) T et 0 T ROt 4 19, 757 o

eg)H) BEE(st H)t thqmmH) (3433/5(nmz HY 236 wR 11 H)R.- 20149(3)3 ), 1.09 (t, 2
of ef hanol “was heated to 65 OC overnight. After

cbﬁl@ﬁ@(moz%dhﬁ&@m?eﬂbpme the mixture was

concentrated and the residue purified by flash

chr omat ogr aphy on silica éel uted with 1/1
hexanes/ Et CAc fol | owed byEgX @) to provide the

”'E; aer‘?.%gﬁ’gg?g? %Jﬁizlr?t e ?Pdg@%eﬁ&éﬁ@Fﬁz%ﬁfgg_-!g?:&rﬂe‘%hyl-

£H NVR (CDSOD)

ol

o HOOC NHNH,+HCI
MeO ot LDA, CH3CN MeO CN anhenyl formamidine e0 \@
THF Toluene

PhHN EtOH TEA
N\
N«\);\ﬂ/@\ MeNHg EDC!, HOBt );\/(@\
o N ] o~ " DiEA OMF
OH
A. 3-methxoybenzoylacetonitrile

To a stirred solution of ethyl 3-methoxybenozoate (3.05 mL, 18.6 mmol, 1.
eq) and acetonitrile (1.19 mL, 22.9 mmol, 1.23 eq) in 5 mL of THF at — 50 °C under
N, was added via cannula a freshly prepared solution of LDA (diisopropylamine, 5.3
mL, 38.0 mmol, 2.04 eq and 2.5 M n-butyllithium in hexanes, 15.25 mL, 38.0 mmol,
2.04 eq). The reaction was stirred at this temperature for 3h then warmed to 0 °C for
1h. The reaction was quenched with 10 mL of sat. NH4Cl and allowed to warm to
room temperature. The mixture was extracted with EtOAc and the organic layer
washed with water and brine, dried (Na;SO,), and concentrated. The residue was
purified by flash chromatography on silica gel to provide the product as an off-white

solid.

B. 2-(3-Methoxybenzoyl)-3-phenylamino-acrylonitrile
A solution of 3-methoxybenzoylacetonitrile (1.20 g, 68.5 mmol, 1.0 eq) and



10

15

20

25

30

d 7.87 (d, J =7.9 Hz, 1 H, 7.78 (s, 1 H, 7.49 (d, J

= 7.8 Hz, 1 H, 4.29 (dd, J = 14.9, 6.9 Hz, 2 H, 4.19
W@ dosdos943 3 Hz, 2 H), 3.84 (d, J =4.4 Hz, 2 H)pPCRUB204/020384

(m 1 H, 2.22 (s, 3 H, 1.35 (t, J =7.3 Hz, 3 H),

0.81 (d, J =5.3 Hz, 2 H), 063(5, 2 H ppm B.
5- Am no- 3-car boxymet hoxy-1-(5 ﬁycl opr opyl car banoyl - 2- m
et hyl phenyl ) - | H pyr azoI e 4 boxyl ic acid ethyl

ester a_ st f A
oippenyBrRadidhd 154 of's fhof 1 Fepan 4 P O ollertps timea a
2rodbm ﬁ:nﬁ)erdu@é e e thyh Réape) ﬂoClIOO)’CQWEimghTEWHQ);olutlon was cooled

(catal ytic) and the solution heated to 35 0C, Then a
sandidilied with hexangen Ehe tspiltiag golid Yrgs filterodiandhdried to poovadp the

s o%ll&u mpﬁ% o%(li\ﬁling];(l: gé m&’}‘ftg? 23 6%@%5(){%%@% {vf\l/té Nésn A

s{mu#H)aneously dropw se and the heating was conti nued
for 24 hours. A bright orange col or devel oped. The
reaction was cooled to RT and diluted with water then

Q@enc h§qsmﬁ)fh&mmy§@£’z@)@&‘ﬁ%lﬁﬂ§l]3@m@lﬂ3"l‘-‘b@§zonc acid

The m xture was washed W th then the pH of the
aqueouéx fohytion ofds(3enttjarsbendoyl)-3rhehylam@operypsitrile(6aineg 0.22

Ty} 0 385 2Rk R BB sPis e i s Tt 628 oo,
a neq} Iaﬁ@/trmﬂlylﬁnlnbll'(’kch% 0P fithel, 1.0 -e?ﬁngr(adw%ﬁhah& wasHRated to
MS nfz 403.02 [ MrH +: 1H NMR 7.83 (d,

J 6§?C dondPh. Afjgy coqlingp thegnixfurgfyvas qomﬁnt(rzﬁeg and-the gesp_@e pyrified

4y Gl o g i Bk
é aie;zs}e 10 H?;ga gbbro,dﬁctﬁ ﬂol(osve'dbylayz adpl acia&@me(scmm the title

18gmpounti{35 g1g, 33 %s akfﬁvr\sso @Zéﬁ)ig @‘oﬂllg&ms@é g@gieﬂ) tR

23.1%,mik5
§ 3 m%i %%Tég%%lzo%ﬁlgggzyl car banmoyl ) - net hoxy] -1 - (5-cy

cI opr opyl car banoyl - 2- et hyl - phenyl ) -| H pyrazol e-4-carb

I|c et hyl _est r irr | yti of acid

B 26335 Argiofegarme floy) Begod B b T4V e
ZbAan)udeH(Bt (22 ny, O 16 mol, 2.4 mol) in 3.0 nL
of DMVF Tata stiaedisdlatipe o 3 {15- !Anwae-4a(ddaethoxybenzoyl)-pyrazol 1-yl]-4-

o TS At Ltmeb Al e 0wk &t R 85 addi EpCr

WI(A 1%%19%%%&@%%@3&@ $ 1(5inddndo gy, Beg  dri ed
and ‘concentrated. The residue was purified
bylusopropylethylamlne (55 mg, 0.43 mmol, 3.0 eq) and the solution was stirred for 15

minutes at room temperature when methylamine hydrochloride (13 mg, 0.19 mmol,
1.5 eq) was added and the reation stirred for 1 hour. The mixture was diluted with
EtOAc (300 mL) and washed with water (2 x 25 mL) and brine (25 mL), dried
(Na;S0s) and concentrated. The product was purified by flash chromatography on
silica gel to provide the product to provide the product (15 mg, 32%) as a brown
solid: HPLC (4 minute 10-90 gradient) tg 1.97 min; MS m/z 365.2 [M+H]".

EXAMPLE 48

Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid ethyl ester



flash chromat ography on silica gel eluted with 9/1
Et OAc/ hexanes to provide the product as a clear oil

W@ 1@s500p9734% . HPLC (4 m nute 10-95 gradi ent) PERUS204/020384
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mn; MS iz 525.99 [ MrH]| +; 1HNI\/R(CD3(D) d785(d
= 7.9 Hz, 1 H, 7.56 (s, 1 ,747(d J =8.0 H,

J =

1H, 7.25 (m 3 H. 473 (3198 . 4.5 (s, 2 1),
4.25 (q, J = 7.0 Hz, 2 H é(ml . 2.17 (s, 3
M. 127 (1 3= 7.0 ke O(dd J=12.3 6.7
Hz, 2 H), 0.62 (d, J =

pHm 13C NWR
(CD30OD), d 168.9, 168. .1, 140. 3,

3) >
140. 1, 135.2, 133. G/J.é ,%QS 9. 1y 127. 7,
126. 6, 126 4, 125.0 3, 58.8, 41 1, 22.1, 15.9,

12‘10&) @NPW«H\ Etmwl—&ﬁl Pr ezpa on 0$clopropy|amme
3-(5- no- “4- benz} - Py azoh- Oty chapepy! - % \V
hyl benzani de OHERlaNO2 ., Snc@l M3C HCP/ H2BYRM3 C

A. 3-Hydrazi no- 4- net hyI benzoi c acid hydrochloride A

SoA uti @A‘?lflmﬁ RB-PRrHoxYEL- Wéthﬁeqﬁﬁig‘i) -0 ﬂyraazﬁfkoﬂcgrbox lic

was cooled to

0. *gz (bgm—fi Q equiv) in water
R g G . D
seEnanpk 3¢, 408 nfz, AG6 riel, rl eeay) i R0 mixéflatieanohwestdddedd

qusﬁ,ﬁfeg?omgg oy (DR OS] 6%6) and igiyamine
S t<§ g? @ldij@q: ?Sn(pthe mixffe wa_shl?eafgd)gt ¥5 @C‘f@SS }érs After

Same tenperature for hours. _
f ostmelmh@m rr«mmg tenmmrammrcsfennghtt mltrmbihmrams 4f mlethef}b@dzmc acid

R R it o gt
at:1} %@adndmﬁt(eh 3. §) THE mahnashsi ddoRtH A& ARIm (einﬁe)at@e@nd

stirred at 70 Cfor 1 hour. The material is filtered

at comg@ntr@ml vRbs tearlosesifucey ampified bydlash phigmatographyrangifica gel
eélg Fl%ggﬁl g%mh')’/g rh%ﬁn%g/E?()Ag Po P 16 glut@ bﬁﬁ‘ocﬁﬁtsoffoflowed by

3- E@A@'ﬁﬂﬂ@/ BE@AZ/0R Y e prbdlyzk))te @rdﬁddﬁ&ib lpﬁmnct & a brown
acid To a stirred solution of razi
rotod {261 BaAR}). L AMBRuE 2055 radierd /22901

Anﬁ\?nzHﬁ)iH NUE (EBYHY), 6P L 9B HS19L))19Y4: (s,qai\ﬂ,szﬂél(s, 1 H),
7.54 (d, J= 8.0 Hz, 1 H), 4.29 (q, J=7.1 Hz, 2 H), 2.19 (s, 3 H), 1.35 (d, /= 7.1 Hz,
3 H), ppm; '°C NMR (CD;0D), § 166.5, 163.8, 150.4, 141.7, 139.9, 135.3, 130.8,
129.5, 128.6, 93.8, 58.8, 15.8, 12.9 ppm.

B. 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-
carboxylic acid ethyl ester

To a solution of 5-amino-1-(5-carboxy-2-methyl-phenyl)-1H-pyrazole-4-
carboxylic acid ethyl ester (47 mg, 0.16 mmol, 1.0 eq), EDCI (62 mg, 0.32 mmol, 2.0
eq), HOBt (44 mg, 0.32 mmol, 2.0 eq), and diisopropylethyl amine (119 pL, 0.32
mmol, 2.0 eq) in DMF (5 mL) which had been stirred at RT for 15 min was added
cyclopropylamine (23 pL, 0.32 mmol, 2.0 eq). After stirring overnight, the solution
was diluted with EtOAc and water and the organic layer was washed with water and

brine, dried (Na;SO;) and concentrated. The crude residue was purified by flash



Chem Soc, 58, 1334 (1936)) and triethylamne (29 g,
0.29 nol, 1.0 equiv). The m xture was heated to 65 0OC.

WAR0BHIBD t he reaction m xture became honogenorRCST/ARLN04/020384
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was stirred at 65 0OC for 4 hours. Product was

preci pitated out during the reaction. The solids were

filtered in hot condition anglr(gried to provide acid 4

(45 g, 53 % as an offwhite crystalline solid. HPLC

gg%rtoﬁjéfor%%(@};?:%% ?cgrgﬁﬁ%gped »ﬂth%//& %Ilt__‘; é)f_&lmO pr%i5 Qe W0 product as

| aeelodBistail (42 mg)/760;). BPLIT (& inutd 1095 gﬂaaleiha t1l.84 n2H; M%m/z

urit H DMSO-J 6, 400 MHz) i s consi stent vvlth
p %/éMgH N}/Rl\sMR(CDgoD) 6 7.96 (s, l)H NH), 7.88 (d, /= 7.9 Hz, 1 H),

hyl(@éﬁ?alﬁfg%ﬁgnlzﬁi‘t iT r szoq 4 &' | HE;‘FQISC{ OBLOPZ%IZ;;? %}2'83

0(&4BHr701 16 G, @HE),QUBS/Id = TDMHz( 3 H@ uyswm; Jadties EDaZ, 2 H), 0.63
(57.5 g, 0.299 nol, 41.4 g, 0.306,
2(@4Jeqb9v4) £ M 20 respr S RKG DaRPhe (70618685, 85258 142.1,

e n S 44 f 0
el s T 1ARab Y 1R oot Rl 251z 145 55 ppm.
15-20 0C and cycl opr opyl am ne (20. 6 g, 0.36 nmol, 2.51
equi v) was added and stirred_at roomtenperature The
reacti on was nonitored byEXéM LE4% 14 hours, since
the reaction was not conplete and additignal

cYErRAasion of f-Amipo-1365-gy clepropyiirbamoyk 2amethyj-nhsayD-3-
adnpstyls Isytramlueﬁ’gcwawxwmaicmayk eftex wo hours. DVF

was renoved under reduced pressyre at 50 - 55 0C. To
the residue EtOAc (1 L) &M wa t‘i;/q&p m) were
addedand the m xture ed _Har m nutes. The
m xture was extracted th organ c er was

col l ected. The aquef% Nwas exPracted with Et OAc
(2 x 250 rr1) The conbi ned organic | ayer was washed

dAu 9 [c%?*p)gm 2(2e gf?&)%g%a% ﬁ‘P&?h riﬁfp&ﬂrago% 4-
c&ﬁ y;llgtag eq*é’ f’ﬂg resi due Et OAc/ di chl or onet hane

/' hexane (50 m./ 50 m /50 m) was added, the m xtue s
st i rr ed ofagirred sphuroR e§3 haﬁr&zmpw@ﬁ@alb%zw 8l fydroploride

P of EffahE%348alddaS-cyano-
CopFae R R Pt fri, P2 Bt mEldCo Rk B0 cyano

X 32Z5koxyrhut-R-éhoid dcid ethyhesker I(prepﬁrad;as dd&cﬁ%d’ltﬁaﬁXlarct al J Med.

Eb() acet ri 50, tR5 53

o8, d&?h _,= B _ @5013?‘&“ o e Xgming)g42 uL.

M1z thSiof AR LB thethixfurEXATRERedtat BSRENRleFigid. The mixture was
cooled to room temperature and concentrated. The crude residue was purified by
flash chromatography on silica gel (loaded with CH,Cl,, and packed and eluted with
gradient from 6/4 hexanes/EtOAc to elute byproducts followed by 8/2 EtOAc/hexanes
and 8/2 EtOAc/MeOH to elute product) to provide the product as a brown solid (464

mg, 68%). HPLC (4 minute 10-95 gradient) tg 1.97 min; MS m/z 304.1 [M+H]"
B. 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methyl-1H-
pyrazole-4-carboxylic acid ethyl ester

To a solution of 5-amino-1-(5-carboxy-2-methyl-phenyl)-3-methyl-1H-
pyrazole-4-carboxylic acid ethyl ester (150 mg, 0.49 mmol, 1.0 eq), EDCI (190 mg,



Preparation of

3-[ 5- Am no- 4- ( 3- cyanobenzoyl ) - pyrazol -1 -yl ]-/V-cycl opr
wOopyis/odso7sret hyl benzam de 0 NH2 . NC // CuCN, [ PRdi/uBide4/020384

| OO0C NC To a sol ution of

3-[5-am no- 4- (3-i odobenzoyl ) - pyrazol -

-yrj-V-cycl opropyl - 4- net hyl b@gzam' de (11 Ong, 0.23

nmmol) in DMF (5nm) was added CUCN (40ng, 0.45 mmol)

s bR ) o GRECRARETR ARRE 2L A i Ghol amine

NZ3 621118 0398 eidl, VBeq) i MME QS MY whikh HadHedh! StirvéBat RT for 15 min
suspended in Et OAc, and solids were filtered off. The

f as pdded axalopRylearing (Ot 9r98 BRIoh&;0 e ddtes veringey emight, the
ag(ﬂuﬁ&p&/ palﬁlﬁ%(?gllth AL raH&j Graltr gg&’g‘fe ?%%&ﬂ}l&f ‘k’r g»é%ed with

um c romat ography on silica g
5 waatenli2giané trias, chleh €NasS Oxp hndicondéntpted3 4PHe. crirdfél r€sifide was
m ny e 10-9 radient) tR 2,02 ni

[ |cErasmategraphy. on §1Bﬁa %qq](gréldilgrflst e%t%onsg}si ét%)Ac/hexanes
rr[e'é 16(%90%&) % {nloav%e‘{il@gﬁ%ﬁhazae b vlidél soﬁ§ gz@mg rm&mic 4

-1 -yl]-JVcycl opropyl - 4-net hyl benzam de
rrhﬁlﬁﬁ 10-96 @r8li & CHR IWGhlerM-S /2343 [O2+HI; M NMIHZCISDBOD) 87.87

O?g\lﬂrﬁg Hgt)/sg 852?33#)5‘5?{)???- g@ﬁ' ngﬁﬁﬁr%ﬂ @gharyl 5z 2 ),

10 | b'l%W(ﬂF@'}ﬁ 242¢anbeNy!k-(DeEpi1BAE A= 79 1y, StHy, 089 (d, /= 5.5

sol uti on
om 2 50 a0vb 65, 2-H)Pphor 16/ NDER £GP QDR 468, 164.¢) 151.3, 1698} 140.1,

e St TR T (S0 5 S RO o] Taioh e ab

30%sol ution in water) followed by the dropw se
addi ti on of an aqueous solution of NaClq 2 (365ng) at

5 10 OC. The m xture EXAMPLE 50

Preparation of 5-Amino-3-[(3-chloro-benzylcarbamoyl)-methoxy]-1-(5-
cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl

ester
OEt
O
NH
Cl =
O N
N’N
OEt

0
A\N NHNH,*TFA C‘ COE ion j\(
H + —_—
0 o TEA 4o /A
\_,J
OEt OEt

TEMPO
NaClO, HO /A
2 CHaCN/H,0 );J EDCI, HOBt, DMF

A. 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-(2-hydroxy-

ZT

O

C

ethoxy)-1H-pyrazole-4-carboxylic acid ethyl ester

25 A stirred solution of cyano-[1,3]dioxolan-2-ylidene-acetic acid ethyl ester
(prepared as described by Neidlein and Kikelj, Synthesis, 1988, 981, 266 mg, 1.45
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was stirred at this tenperature for 4h before Na2SG3
was added. Sol vent was renopved and resi due was

waolc@sobexl in Et OAc, the organic |ayer was washemUSzoD4§020384

wat er and brine and concentrated. The crude product
was purified by colum chromat ography on silica gel
eluted with Et OAc fol | oned hyyft OAC : AcOH = 100 :1),
to provide the desired interhediate as a beige foam

gi?f gl qﬁﬁ%c cl ropyl-3-hydrazino-4-methyl- benzamlde trifluoroacetate
ydrazi nocar bonyl bénzoy razol -1 -yl

](Exé&nm@@o 146?0311& 145 menbly I 9exqy, s dteethldﬂlpmr(égSBh 2.8@nmol, 2.0

@sa:ln koY el s af Bodk vt BRsmelity Wl
n‘E&Jafﬁ%j thd'mBRMire (s Ebncedfrited and t}&trb:ﬁdlﬁﬁpﬁiﬁeﬂwrfhsh :

erature over night. Solvent was renoved

r@mmuegl%hy ot sitien gl delnted mithal | pkpnesEQAg &lloased\kéfrlém%

R st YR S S  Eo PR 2L M B0 ”gi?%aﬁﬁﬁcé“

AAthusd 10- 953%5radieﬁf) aQITS9 etipviniz 68905 [Md}Hi] H 19WIR/&:0D),

was renove the residue was | SSOolve

LR E 1 ORI B nd D7 o1 ar/ Bk He 1) 9, (0d, /= 149,
0

DB R0 LG L AER3 FETRYAT 8 (RLPAAL ALY (R, Rin2.22

,%Cﬂm)qayb QzpE 73 N,-308)) DB (15 Py SezHE.- ZHqu 63 (s,2H) ppm.
-Ncycl opropyl - 4-net hyl benzam de Tri net hyl
orthoformate (2nL) was added to the sol ution of

Cﬁrrpou@((;klﬁﬁl% 3-@a?ﬁ9§ﬁ‘€%h5‘1‘)’ lqngﬁdﬂrf)ﬁﬁlcﬁPbirﬂ@ﬂlZ methyl-

terrpera ure over ni | vent vvgs renoved, solid
plenyb: 1 Hopyrazelest-garboxylie agidyethyLester ony i ve drops

of a 4M solution of HC in di oxane was added and the

m Xt ure W% dieRl eslution bhslcdHot SONANE MRS 0120006, 1 OreqBth S mL of
m n. The sol vent was renoved, the residue was

dacstnoitvibegwaspdde A, 6Mttwtw@a?ﬁ1@§Y%ﬂéTMC%a{yﬂ ¢) and
t er 5? ! hgﬁ%ﬁqzj%d.;gta ﬁlreH q(;s/g%#gg Hggodi\@}ﬁ cRidEikd {19Gn$¥.24 mmol,

to provide
pz otéqpin zama)fb@itge(zmm) ankd 42 5quenys ﬁ):wti)qn dﬂl@bdju(mhypppluoete

%gg’gl gg@b g&egq adgle gi smtﬂianeousiﬂ 5ropw1se and Lhe h'é'latmg was

gé 3 't?‘x_ﬁeﬁfﬂr A2 hduds3 A BrigR bibhle kbloBdédlefiRE] TBOtealtio Wadéddled to
pRTand|dilutey Iwith watecthen awenshsd with ddf Ne1SQhetind stirredifor 30 minutes.

Simlar pr ocedu e, as
HI' F eIV SRS 8‘% ‘A’ftg E&ng atgglaﬁﬁe rP%I SEHE r%)1&ueous layer was adjusted
from pH = 8 to pH = 2 with 3 M HCI, and extracted with CH,Cl,. The CH,Cl,

extracts were dried and concentrated to provide the product as a yellow solid. HPLC
(4 minute 10-95 gradient) tg 1.70 min; MS m/z 403.02 [M+H]*; '"H NMR (CD;OD),
$7.83 (d,J=7.9Hz, 1 H), 7.52 (s, 1 H), 7.46 (d, J=7.9 Hz, 1 H), 4.73, (s, 2 H), 4.19
(q, J=7.1 Hz, 2 H), 2.84 (m, 1 H), 2.18 (s, 3 H), 1.31 (t, /= 7.0 Hz, 3 H), 0.78 (d, J =
6.1 Hz, 2 H), 0.62 (s, 2 H) ppm; *C NMR (CD;OD), § 171.1, 170.2, 168.4, 163.6,
159.7, 151.3, 140.5, 135.2, 132.5, 130.7, 127.6, 126.2, 80.9, 59.6, 58.7,22.1, 15 8,
12.5, 4.6 ppm.

C. 5-Amino-3-[(3-chloro-benzylcarbamoyl)-methoxy]-1-(5-
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pl ace of trimethyl orthoformate. HPLC (4 m nute 10-90
gradient) tR 1.84 mn; M5 mlz 443.15 [ MtH +. EXAMPLE

wG00Bnepas at i on of PCT/US2004/020384

3-{5- Am no-4-[ 3-(pyrrolidine-I|-carbonyl)-benzoyl]-imd
azol -1yl }- N-cycl opropyl - 4- net hyI benzam de H2NSi m | ar
procedure as in Exanple 21 ea&g pyrrolidine was used
in place of isopropylanm ne. C (4 minute 10-90

gradient) tR 1.93 min; M5 mz 458.2 [ M+Hl +. EXAMPLE 56
pp@dgplgmyéq‘prg]amoyl -2-methyl- phenyl) -1H-pyrazole-4-carboxylic acid ethyl

3efter Am no- 4- ( 3- cycl opr opyl car banoyl - benzoyl ) -i m dazol

-1 -yl ] - Nepecd @pféapplutioftofedid 0B 2 a0 danfo AN &)Eber (32 mg,
procedure as in Exa%I e 21 except cycl(gﬁrnrdoél am ne was

u8dd mmok L cas).JOBs GFrapyd- Hninpel, 2-m mleofilpMdit room
AR o 8 shadd's Bhbiodiylfind s A£, 6 Ehtor, FRNFH i

repar
ofrﬁxtilﬁrv@diﬁ stiored of Smixght bEholixtenzaydilutddnvidaEgAd, washed\with
ORI TR T LAY M
' ?19:9{ Qﬁ’élﬁqé‘t%ﬁghy L E@c&?el@hﬁéﬁ @/nﬂ @719ﬁt(ﬂ4(9gé)éﬂés) to&)?(())vgidest:he

58 Preparatio
Sptﬁumsmmlehr o816 g &%) cHPb@nfﬁymmetn 46595) grpdienty tal 2.34 min;

a5 AT RIS o AATR (baBER B (o 1 ST RG°A86 T 1 )

Cmbqe r pRglocas APyl zs%nﬂ@t}g;yhpb,gqag% ED»L‘WVSE a1p! £241£3=7.0

bonyl'|-benzoi ¢ aci’'d wasuse

3Hz52 &y 184 (my BHRyZL:1 sy dPY) AT Bavioy).0 HzyeHh.8Qpdny+)12.3, 6.7

1 Heh T BT i TR AShoPs RS (G0 Py B 634,

159.6, 151.1, 140.3, 140.1, 135.2, 133.6, 132.6, 130.8, 129.1, 127.7, 126.6, 126.4,
125.0, 66.3, 58.8, 41.1, 22.1, 15.9, 12.9, 4.6 ppm.

EXAMPLE 51
Preparation of 3-(S-amino-4-benzoyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

benzamide

NHPh

o 0
/@)Loa NaNO3, SnCl, /Q)L EtOH TEA W COOH gpct [>—NH; ; \V
N “HOBY, DIEA Z\ kN
HaC HCVH,0  HC ‘C}
NH, H,c
1

HNHZHCI

A. 3-Hydrazino-4-methylbenzoic acid hydrochloride
A solution of 3-amino-4-methyl benzoic acid 1 (100 g, 0.66 mol, 1.0 equiv) in

water (1.78 L) was cooled to 0 — 5 °C using ice-water. Conc. HC1 (1.78 L) and
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EXAMPLES 59 - 69 The foll ow ng exanpl es were prepared
Wth a procedure simlar to Exanple 58 except the

wap@somorat e am ne was used in place of i soprppdBIBI064/020384

Table 1. Ex Structure Nanme HPLC Moniz tR(min) [ MtH +
Q/ > 9 NH2 - NH 3-[5-Anm no-4-(4-

nmet hyl car banoyl benzoyl ) - pyr [ -1-

yl]1-N-cycl opropyl -4- 59 HN. ﬁzog'met hyl - benzam de 1. 03

oty R B MR i) e BBl B gn eRee B L s . The
el labﬂ)n 'V»/éiestlilreg Zt hdd-2pe ?fc[rq lﬁﬂl‘rnﬁalﬂlo(@ chlonde dihydrate

car genzoy H pyrazo

Gogqﬂmﬂlrndl nes bglluv) mlcoh2 M &l ( 54®eﬁlaamsdédéﬂ. zﬁ40 432C1%he
3 {5- Am no- 4- [ 3- perazi ne-1- car bonyl) benzoyl ] -
PYHEIE Was gﬂn}edm&%lswﬁ desyperatyrenfar gpursgoligopaed dyrngdhe

2 clrsédBiné Teaction was filtered and washed with water (3 x 500 ml). Dried under
vacuum at 25 — 30 °C for 15 hours to provide then the crude material was(110 g)
dissolved in ethanol (1 L) and stirred at 70° C for 1 hour. The material is filtered at
hot and washed with ethanol ( 50 ml) and air dried to get the pure hydrazine 2 (60 g,
45 %) as an off white solid.

B. 3-(5-Amino-4-benzoyl-pyrazol-1-yl)-4-methylbenzoic acid

To a stirred solution of hydrazine 2 (59 g, 0.29 mol, 1.0 equiv) in ethanol (4.5
L) was added 3 (65g, 0.262 mol, 0.9 equiv, preparation: Grothasu, Davis, J. Am.
Chem. Soc., 58, 1334 (1936)) and triethylamine (29 g, 0.29 mol, 1.0 equiv). The
mixture was heated to 65 °C. At 65 °C the reaction mixture became homogehous and
was stirred at 65 °C for 4 hours. Product was precipitated out during the reaction. The
solids were filtered in hot condition and dried to provide acid 4 (45 g, 53 %) as an off-
white crystalline solid. HPLC (Waters X-Terra 5 micron C18 column 4.6mm x 250
mm, 1.0 mL/min, mobile phase: 0.1% TEA in H,O/acetonitrile 40/60, 30 min elution)
tr 2.12 min, 96.6% purity; '"H NMR (DMSO-d, 400 MHz) is consistent with Example
3.

C. 3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-cyclopropyl-4-methylbenzamide

To a stirred solution of acid 4 (46 g, 0.143 mol, 1.0 equiv) in DMF (1.9 L) was
added EDCI (57.5 g, 0.299 mol, 2.09 equiv), HOBt (41.4 g, 0.306, 2.14 equiv) and
diisopropylethylamine (76.6 g, 0.59 mol, 4.15 equiv) and the solution was stirred for
20 minutes at room temperature. Then it was cooled to 15-20 °C and
cyclopropylamine (20.6 g, 0.36 mol, 2.51 equiv) was added and stirred at room
temperature. The reaction was monitored by TLC. After 14 hours, since the reaction
was not complete and additional cyclopropylamine (9.36 g, 0.16 mol, 1.14 equiv) was
added and stirring was continued for two hours. DMF was removed under reduced

pressure at 50 — 55 °C. To the residue EtOAc (1 L) and water (500 ml) were added
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pyrazol - 1-yl }- Ncycl opr opyl - 4 nmet hyl - 64 <] benzam de
1.9 458. 253-[ 5- Ami no-4- ( 3- )6I car banoyl benzoyl ) -
yrazol 1- yl]-Ncycl opropyl 65 net hyl - benzam de

L ‘Z_iz U% g(/ag §1 1o I« gi& w&ﬁute?ﬁ?g KII{I%@E OE?%Jtrafztgﬂﬁm}g@g organic
rrmyawvab@cmeaﬁu dHleJacﬁeowalSye‘: Tvay eﬁtr&técﬁwﬂlﬂE@Aé (% 8250 ml). The
cycl opentyl car banoyl -benzoyl

y P?mhmé9/ oTeapCIRYT i8S veTheiY Iy hadbion Beserisiais (8 %698 i and brine

3 nz o fgycﬁ*leﬁsqvef SODERRY sEALAATINE and dbnddrdted. To the residue
EtOAc/dlchloromethane /hexane (50 ml/50 ml/50 ml) was added, the mixtue was
stirred for 10 minutes, and filtered to provide the product (34.1 g, 65.7 %) as an off
white crystalline solid. HPLC (Waters X-Terra 5 micron C18 column 4.6mm x 250
mm, 1.0 mL/min, mobile phase: 0.1% TEA in H,O/acetonitrile 50/50, 30 min elution)
tr 5.53 min, 99.3% purity; MS m/z 360 [M]"; 'H NMR (DMSO-ds, 400 MHz) is

consistent with Example 4.

EXAMPLE 52
Preparation of 3-[5-Amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-/V-cyclopropyl-4-

methylbenzamide
O NH,
—
=~ /N
N
NC o)
HN\D
N O NH,
~ N N
<\ CUCN, [Pd] <\
NC o]
HNi>

| o) DMF, 100 °C

>

To a solution of 3-[5-amino-4-(3-iodobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide (110mg, 0.23 mmol) in DMF (5SmL) was added CuCN (40mg, 0.45
mmol) and tetrakis(triphenylphosphine)palladium (catalytic) and the mixture was
heated at 100 °C over night under N,. The solvent was removed and the residue was
suspended in EtOAc, and solids were filtered off. The filtrate was washed by water,
brine, dried over Na,SO, and concentrated. The crude product was purified by column
chromatography on silica gel (EtOAc). Product was obtained as a beige solid (30mg,
34%). HPLC (4 minute 10-90 gradient) tg 2.02 min; MS m/z 386.13 [M+H]".
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3-[5- Am no-4-(3- cycl opropyl carbanmoyl y-f H

WO b@sompl) - pyrazol -1 - 2N X f H yl]-N cycl opr opgt/ug2006620384

[> - NH\=/ nethyl-benzam de 1.82 444.15 EXAMPLES 70 -
75 The follow ng exanples were prepared with a
procedure simlar to Exanple 11 except the appropriate
am ne was used in place of 1= rhyl pi perazi ne. Tabl e
2. Ex Structure Nanme HPL mn) TMrHE O NH2 \
3-(5-Am no-4-{3-[(3- chl S‘Fgﬁw&i‘z@ m no) -
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A i
H
BocN
NaHzPO4, H202 OCEDHC,\IIHZ

H H, M
HoN N NaCIO; _ NaClo, i. (Cl 3)3C eOH

N
\ CH4CN, H0 ’[';%?:t P i, HCWdioxane
o o
CHO COOH CONHNH;, :N

A. 3-[S-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-

o

Z/o

pyrazole-4-carbonyl]-benzoic acid

To a stirred solution of 3-[5-amino-4-(3-formylbenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide (900mg) in CH3CN (25mL) were added NaH,PO,
(55mg in 2 mL water) and H,0, (1.3g, 30% solution in water) followed by the
dropwise addition of an aqueous solution of NaClO, (365mg) at 10 °C. The mixture
was stirred at this temperature for 4h before Na,SO; was added. Solvent was removed
and residue was dissolved in EtOAc, the organic layer was washed with water and
brine and concentrated. The crude product was purified by column chromatography
on silica gel eluted with EtOAc followed by EtOAC : AcOH = 100 :1), to provide the
desired intermediate as a beige foam (345 mg, 37%).

B. 3-[5-Amino-4-(3-hydrazinocarbonylbenzoyl)-pyrazol-1-yl]-/V-
cyclopropyl-4-methylbenzamide

Compound 53A (50 mg, 0.12 mmol), ¢-butyl carbazate (33 mg, 0.24 mmol),
EDCI (46mg, 0.24mmol) and HOBt (37mg, 0.24mmol) were dissolved in DMF (5
mL, dry) and stirred at room temperature over night. Solvent was removed, the
residue was dissolved in EtOAc and the organics were washed by water, K,CO3

aqueous solution, brine, and dried over Na;SO4. Then TFA/DCE (5 mL, 1 : 1) was
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met hyl - benzam de 2. 11 634.2 3-(5-Am no-4-{3-[(2-
nmor phol i n-4-yl et hyl am no) - net hyl ] -

benzoyl } - pyrazol - 1- vyl )-N-cycig%propyl 4- 74
net hyl - benzam de 1.03 503. 22" (5 Anmi no-4-{3-[(3-
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W%Bﬂlss&emﬁmtdmclw@&eaﬁﬂﬂﬁzmb&& s6futionad Hhed over
foll ow ng exanpl es were prepared with a praocedur

sN#IQx Splye&\aaﬁpqe@oqu ©Rreyte corspamd R py # h%lge @‘?lldg(ﬁéF‘Eg 88%).
reagent was used in place of phenyl magnesi um brom de

Table 3. Ex Structure Nanme, HPLC MSnVz tR(mn) [ M+
HEN H 3-[5-Amino-4-(3-[1,3,4]oxadiazol-2-yl-benzoyl)-pyrazol- l-yl]-N-

cyclopropyl-4-methylbenzamide

Trimethyl orthoformate (2mL) was added to the solution of compound 53B in
MeOH (2 mL) and stirred at room temperature over night. Solvent was removed, solid
residue was dissolved in 1,4-dioxane, and five drops of a 4M solution of HCl in
dioxane was added and the mixture was heated in the microwave at 120 °C for 30
min. The solvent was removed, the residue was dissolved in EtOAc, and the organics
were washed with water, brine and the crude product was purified by preparative TLC
(EtOAc : MeOH = 95 : 5) to provide product as a beige solid (25 mg, 63%). HPLC (4
minute 10-90 gradient) tg 1.81 min; MS m/z 429.13 [M-+H]".

EXAMPLE 54
Preparation of 3-{5-Amino-4-[3-(5-methyl-[1,3,4]oxadiazol-2-yl)-benzoyl]-
pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide

=N

Similar procedure as in Example 53 except trimethylorthoacetate was used in
place of trimethyl orthoformate. HPLC (4 minute 10-90 gradient) tg 1.84 min; MS
m/z 443.15 [M+H]".

EXAMPLE 55
Preparation of 3-{5-Amino-4-[3-(pyrrolidine-1-carbonyl)-benzoyl}-imidazol-1-
yl}-N-cyclopropyl-4-methyl-benzamide
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EXAMPLE 56
5 Preparation of 3-[S-Amino-4-(3-cyclopropylcarbamoyl-benzoyl)-imidazol-1-yl]-N-

H
N
PQY <

Similar procedure as in Example 21 except cyclopropylamine was used in

cyclopropyl-4-methyl-benzamide

place of isopropylamine. HPLC (4 minute 10-90 gradient) tr 1.74 min; MS m/z
10 444.14 [M+H]".
EXAMPLE 57
Preparation of 3-[S-Amino-4-(3-carbamoyl-benzoyl)-imidazol-1-yl]-N-
cyclopropyl—4-methyl-'benzamide

o) Nt\ o)
N AN
o N
HoN H
HoN

15 Similar procedure as in Example 21 except ammonia was used in place of
isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.51 min; MS m/z 404.2
[M+H]".

EXAMPLE 58

20 Preparation of 3-[5-Amino-4-(3-isopropylcarbamoylbenzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methylbenzamide

25
Similar procedure as in Example 21B except 3-[5-amino-1-(5-

cyclopropylcarbamoyl-2-methylphenyl)-1H-pyrazole-4-carbonyl]-benzoic acid was
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The following examples were prepared with a procedure similar to Example

58 except the appropriate amine was used in place of isoprpylamine.

Table 1.

Ex | Structure

Name

HPLC
te(min)

MS m/z
[M+H]"

59

3-[5-Amino-4-(4-
methylcarbamoyl-
benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

1.03

418.2

60

3-[5-Amino-4-(4-
cyclopropylcarbamoyl
-benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

1.77

444.26

61

3-[5-Amino-4-(3-
carbamoyl-benzoyl)-
pyrazol-1-yi]}-N-
cyclopropyl-4-methyl-
benzamide

1.64

404.16

62

3-{5-Amino-4-[3-
(piperazine-1-
carbonyl)-benzoyl]-
pyrazol-1-yl}-N-
cyclopropyl-4-methyi-
benzamide

2.27

473.21

63

3-[5-Amino-4-(3-
dimethylcarbamoyt-
benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

1.71

432.21

64

3-{5-Amino-4-[3-
(cyclopropylmethyl-
carbamoyl)-benzoyl]-
pyrazol-1-yl}-N-
cyclopropyl-4-methyl-
benzamide

1.9

458.25
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1.77

432.18

66

3-[5-Amino-4-(3-
methylcarbamoyl-
benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

1.69

418.17

67

3-[5-Amino-4-(3-
cyclopentylcarbamoyl
-benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

2.0

472.23

68

3-[5-Amino-4-(3-
isopropylcarbamoyl-
benzoyl)-pyrazol-1-
yl]-N-cyclopropy!-4-
methyl-benzamide

1.89

446.2

69

3-[5-Amino-4-(3-
cyclopropylcarbamoyl
-benzoyl)-pyrazol-1-
yi]-N-cyclopropyl-4-
methyl-benzamide

1.82

444 .15

EXAMPLES 70 - 75

The following examples were prepared with a procedure similar to Example

11 except the appropriate amine was used in place of 1-methylpiperazine.

Table 2.

Ex

Structure

Name

HPLC
tr(min)

MS m/z
[M+H]+

70

0] NH»
Cl
N N
\©/\H/\©/U\ﬁ: Q’H
SV

3-(5-Amino-4-{3-[(3-
chloro-benzylamino)-
methyl]-benzoyl}-
pyrazol-1-yl)-N-
cyclopropyl-4-methyl-
benzamide

1.74

514.17

71

O  H
N
Cl O  NH, X>
=N

3-[5-Amino-4-(3-{[2-
(3-chloro-phenyl)-
ethylamino]-methyl}-
benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

1.74

528.2
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2.54 395.17 EXAMPLE 94 Prepar ation of

WO 2006809993 - phenyl ) - 1Hi m dazol e- 4-carbonyl ]- PCT/US2004/020384
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| L,yu opropyt—= 4 methytbenzam J§(5 -Amino-4-{3-[(2- ' -
NH; i NH | morpholin-4-yl-
W ethylamino)-methyl]-
benzoyl}-pyrazol-1-
yl}-N-cyclopropyl-4-
74 methyl-benzamide 1.03 503.22
o )> 3-(5-Amino-4-{3-[(3-
NN~ O NH, NH | morpholin-4-yl-
o_J H/\Q)% :j\ propylamino)-methyl]-
_ N benzoyl}-pyrazol-1-
N yl)-N-cyclopropyl-4-
75 methyl-benzamide 1.02 517.25

EXAMPLES 76 - 93

The following examples were prepared with a procedure similar to Example

17 except the appropriate grignard reagent was used in place of phenylmagnesium

bromide.
Table 3.
Ex | Structure Name HPLC MS m/z
tr(min) [M+H]"
3-[5-Amino-4-
(pyridine-2-carbonyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyl-
76 benzamide 1.56 | 362.23
3-[5-Amino-4-(2-
methyl-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyl-
77 benzamide 1.95 375.1
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of 3- [ 5- am no- 4- ( 3- hydr oxy- berlddyl ) - pyrazol -l-yl]-./Vcy
propyl - 4- anthbenzan1de,(4OOnn Q6nmml ) and
P- byt dacet at e(319ng, 2. 12mm|) in DVF (RO i)
pas |addg @u: (P2my, 2.12 nmo| 155 . gs i Xture was
heatledg’at 1005Sy0ver ni ght . JThe sjo pf emoyed,
ndthe resi bye nwas. suslpe in 0219@?@%%3 Dy
yat gr, brine, dri ver{}'iNaZSq 4,cya| ogﬁam)/;a [ ed.
I'ye |crude produci-wgs purified byb 253 | 397.17
oo aphy on silica gel (EtOAc : Hexane =B 1)
e thoduct as a |Ighit3 5-e/3|\n|'1|rc1)c\)N4(()é-| (140 g,
(5-cycl prgml carb hyl - 3heny|)
phenoxy ?o _ acld The oil
| ast ste ol ved|in DOV 379
O was auoed and SﬁTreIrat Toom ’
er night. Volatilel organics were
eny ne Wile added t hen &BeAnsido-#4B.4acup to
DI OV 2 whiX e siolightbrg-hergovly, 88% . C.
3- [ OXY} 'B‘@@Z‘% ri)'gém‘bq)ﬁiryaz Dl - | -yl
-1 Vi
LgpYyevel opraopyl - 241 u,ﬁ%ﬁﬁﬂe%z\amn o MMOhl,ffﬂg,gs 429.11
5 nh_) was adged OO 2 T\ and| 3 feafihah e wap
st riredhe -~ oim tenberafure for P hox{ib@natRh)at i | es
pereg re fie 0. I oXimRz&alWiN-on) Was
added an S sti rr edeyalbbpropo@inietiypel at ur e
@ |30 mi n. The _solvént was_renpVvegzamsidel t he resi du@.22| 391.19
Nas j preparative TLC (EtOAc : MeCOH : | Et3N =
ing d t%{]ggég{sgazit ] _A—IF:L%_: _t«p proyi de
N A to- benz yl)-
N N imidazol-1-yl]-N-
H cyclopropyl-4-methyl-
82 5 benzamide 2.29 379.1
cl O NH, NH 3-[5-Amino-4-(3,5-
dichloro-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyl-
83 benzamide 3.071 42913
3-[5-Amino-4-(4-
methoxy-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyl-
84 benzamide 212 391.11
3-[5-Amino-1-(5-
cyclopropylcarbamoyl
-2-methyl-phenyl)-1H-
imidazole-4-carbonyl]-
benzoic acid tert-butyl
85 ester 2.53 461.05




HPLC (4 m nute 10-90gradient) tR 1.78 mn;
EXAMPLES97 -

434. 14 [ M+H +.

MS Mz

except the appropriate am ne was used in place of
amoni a. Table 4 Ex Structure Nane HPLC MS nlz

tR(nmin) [M+H

+ V-

3- (5- Ani no- 4-{3-[ 2-

O/ V- .
(4 nmet hyFH pera2| n- 1 yI)-2-

105 The foll owi ng exanpl es
wowgos/opoepared with a procedure simlar to Exap@l/ess84/020384

JXU'CthUAy]'
97 n
0XO-
pyr g
503.

1-96l

bcpzuyljopylaLUI'L'

-.;" _zarnl,.q_;e

_yl ) = ﬁl'_by"c.l vpl
R6NR17. 220 é’s[53Ar{||§o-éN(3 5o-4
\ t hoxy) | @fREOYdnkoyl)-

4- rrehh;dzolhamz\am de
oyoloprppyl-@imediyh-
[ bengmide

yl)-
3- (9

87

] A
Oy T4~

[3-(2-
1.48

2.58

397.18

1.63 503.2
&3@ B ios.

carbonyl)-imidazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

2.12

405.11

88

3-[5-Amino-4-(4-
chloro-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyl-
benzamide

2.54

395.16

89

3-[5-Amino-4-(3,4-
dimethoxy-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyl-
benzamide

1.95

420.1

90

3-[5-Amino-4-(3-
benzyloxy-benzoyi)-
imidazol-1-yli]-N-
cyclopropyl-4-methyl-
benzamide

2.51

467

91 E

3-[5-Amino-4-(4-
fluoro-3-methyl-
benzoyl)-imidazol-1-
yl}-N-cyclopropyl-4-
methylbenzamide

2.25

393

92

{3-[5-Amino-1-(5-
cyclopropylcarbamoyl
N -2-methyl-phenyl)-1H-
H imidazole-4-carbonyl]-
phenoxy}-acetic acid
tert-butyl ester

2.23

491

Cl

N

N\ _N

VJ@*"
93

3-[5-Amino-4-(3-
chloro-benzoyl)-
imidazol-1-yi}-N-
cyclopropyl-4-methyl-
benzamide

2.54

395.17

EXAMPLE 94

Preparatation of 3-(5-Amino-4-benzoyl-2-methyl-imidazol-1-yl)-N-cyclopropyl-4-

methyl-benzamide
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1 -yl)-2- oxo-ethoxy]- benzoyl}-pyrazol -
yl)-N-cycl opropyl -4- nethyl -benzam de 1.51 517. 22

W@ 24051080975 0- 4- { 3-[ 2- (3, 5-di met hyl pi perazi n- 1pglT/UsR04/020384

oxo- et hoxy] - benzoyl }-pyrazol -1- yl)-Ncycl opropyl -
nmet hyl - benzam de 1.62 531.26 3-{5-Am no-4-[ 3-(2-

nor phol i n-4-yl -2- oxo- et hoxy)benzoyl | - pyrazol - 1-

yl }-N-cycl opropyl -4- net hyl - bléll’?zarri de 1.92 504.2 CJ O
3-[5- Am no- 4- ( 3- {[(1FL / benzoi m dazol - 2-

1V
yl methyl )- car banoyl ] @ "h xyj - be oylg-
IN zam de 1.54
H

pyrazol - 1-yl ] - Ncycl opr

564. 21 3-[5- Ami no- 4- H2N

Similar procedure as in except 17 except triethylorthoacetate was used in place
of triethylorthoformate. HPLC (4 minute 10-90 gradient) tg 1.56 min; MS m/z 375
[M+H]".

EXAMPLE 95
Preparatation of 3-(5-Amino-4-benzoyl-2-propyl-imidazol-1-yl)-N-cyclopropyl-4-

methyl-benzamide
o} Né(\/ 0 :

N
N
HoN H

Similar procedure as in except 17 except triethylorthbutyrate was used in place
of triethylorthoformate. HPLC (4 minute 10-90 gradient) tg 2.14 min; MS m/z 403
[M+H]".

EXAMPLE 96

Preparation of 3-[5-Amino-4-(3-carbamoylmethoxy-benzoyl)-pyrazol-1-yl]-/V-
cyclopropyl-4-methylbenzamide

O =N O
b /\
N N
O HoN H
(o}

o Q* oo
c|\/U\ TFA i. SOCly, THF

HaN N‘N OtBu HoN \ HoN N‘N

\ TK;C05 CHClp \ ii. NHy/dioxane
o OMF o 0>L o
OH o 50: /~< / ‘<

A. {3-[5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-
carbonyl]-phenoxy}-acetic acid

To a stirred solution of 3-[5-amino-4-(3-hydroxy-benzoyl)-pyrazol-1-yl}-N-
cyclopropyl-4-methylbenzamide (400mg, 1.06mmol) and ¢-butyl chloroacetate
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woredospbsbenzam de 3.2 678. 263-[ 5- Ami no- 4- ( 3-

{[2-(2-benzyl oxy- 5-
nmet hoxy} - benzoyl ) -

chl or o- phenyl) -
pyrazol -1-yl]-

et hyl car banoyl | -

Ncycl opropyl - 4-
PCT/US2004/020384
{[2-(5-chl oro-2- hydroxy-phenyl)- ethyl carbanoyl] -

met hoxy} - benzoyl ) - pyrazol -1-yl]-Ncycl opropyl - 4- 105

met hyl - benzam de 2.49 588. 19 B)(()AI\/PLE 106 Preparation

ve%n@gz?ﬂzmm&i MR B b aRE 0P R, 207 i amd e

ofdxfufs WS H@tefa—a& 300 edlevhiaRELY e %Weﬁ@ﬂhs Femtvkd, dn¥ENESteSidue

propyl - 4-met hyl benzam de (130ng 27 nmmol ) and
e Y ispeqdsdun g Aoy apphBy (EES, e, SLGbONISOn Ak

L
m(EtIO)Nﬁ‘VHeﬁhe £30:1960 providd theproduct hea Hightwetlbwwils(140 mg, 27%).
renoved and the residue was di ssolved in Et OAc. The

ogyani ¢s-[3eXRinka 18 tybr prepAtarbitheya- R b tR@ANSIedHy1 1 HO.

TS rasoidq. dﬁb@ﬁylﬂph\é’ﬂﬁxﬁuﬁéeﬁic%@y preparatory HPLC to
provi de the desired product as beige solid (6.2 ng,

o0 AP LA oL R4 0,
3IF2 B hpwds §diiep ynd stirmed?at ydorh esnameydthrempengight. V-ojdtile organics
V(\:;ve(r:elz r%mro(\)lgg ltolugnenv?/gshacideg nhe%rperglgved in vacuo to provide the product as a
white solid (140 mg, 88%)).
C. 3-[5-Amino-4-(3-carbamoylmethoxy-benzoyl)-pyrazol-1-yl]-/V-
cyclopropyl-4-methylbenzamide
To a solution of the intermediate obtained in the previous step in THF (5 mL)
was added SOCI; (ImL) and the mixture was stirred at room temperature for 2 h. The
volatiles were removed, then NH; (0.5 M dioxane solution) was added and the
mixture was stirred at room temperature for 30 min. The solvent was removed, and
the residue was purified by preparative TLC (EtOAc : MeOH : Et;N = 100: 10: 1) and
then by preparatory HPLC to provide the product as a beige solid (4.2mg, 10%).
HPLC (4 minute 10-90gradient) tg 1.78 min; MS m/z 434.14 [M+H]".
EXAMPLEs 97 - 105
The following examples were prepared with a procedure similar to Example
96 except the appropriate amine was used in place of ammonia.

Table 4

Ex Structure Name HPLC MS m/z
te(min) | [M+H]"
o ~n o
N /A 3-(5-Amino-4-{3-[2-
N (4-methyt-
Q P HoN H piperazin-1-yl)-2-
N>\_/ oxo-ethoxyl-
( benzoyl}-pyrazol-1-
N _) yl)-N-cyclopropyl-4-
97 | / methyl-benzamide 1.56 517.22




H Simlar procedure as in Exanple 106 except

2-tributyl stannyl pyri di ne was used in place of
HPLC (4 m nut e 10-PBOT/US2004/020384
M5 niz 438.26 [ M+H] +. EXAVPLE

wQ2d0siomety| st annyl pyrazi ne.

gradient) tR 1.94

mn;

108 Preparation of

3-[5- Am no-4- (pyri di ne-2-carb1
- benzam de™.

Iopropyl

4- et hyl

T lma-—arr-azal

L

avsal Ay ~eagl

yl)-pyrazol -1-yl]-7Vcyc
Cl NHNH 2 TFA A

\J"_\\J II‘\\III IIU cA" L._yculu WI AZ UT I J_)_lll } i \V by—cl U[JI U[J_yl H' n%t LILl
yl benzg/q QbP A (JBAg, 26.5 mol B-{wamiredd@d2t 0 t he
s$ol ut|i dn 7 @ pr pyrh 3- oxo-2-piperazin-1-
hydr aZi™he< 4- et Ay “lpanzémi de trif I Worteaxeareyll( 8. 459,
26.5 |mol) and 2- et h(@MQ{f W&jéﬂi} ile|l(3.2g,
£o-gmol) 0 ELOH (100hy afd ot ol BRe0Cl T or 1o | soozn
in EtlOAc ( 100 ml) n éd&édwtoei-@ﬁzs
suspensi on.. The i ng 3-enivp-eyrolifine
filtrlate H’B‘y ¢ Nori nd-ydr X@?T"l??ﬁr
Na2SQ4, comcentrated, and purifieg aﬂé otryl ‘Efr?#-4:
Chr QN hy on silica geI el ute The
[TI_O%UE-E',Q conbimew 1 ,. 1 chle anu LIIEIEI omet og <:lp||y1,63 R
yas o r9:(5 Aiio-a-B-12-
B-[5- 1ﬁ%6ﬁ\§l9ﬂmn yll-
L' -cy ,  plydtibiahexyd- ma;ne3| um
¢hl orji de ( rrL, 2.0 Min Et2q ) wasxaeded])-dropw se to
t he sjol utT'qn of 2-i odopyridi ne (1. 08uwgoybpyraasl-J- | n THF
15m) 20 OC. The mi xture was |ybNeayeldrrapyl-#hi s
pi’ﬁlgpr adture for 2 mn hefore methyl-benzamide 1.51 517.22
8- (5-]Am no- 4- cyants QyTRzol -lgyl) - | 3-(5-Amino-4-{3-[2-
JV- cyicl opr opy! - 4-gfet Ry« benZam (3 8Qimghy-0. 5 Mol )
a aJdded,o t he 'Hrzm ed @ r oym t emiperaainury)-Bve
ni ght. The/T€actTon was quenched bhyxe-gteoxytidi ti on of
K2CO8| agiegus sol ution, then the rnbﬁ'ﬁwggg)g\ﬁ%?' ;éixi ract ed
g e gﬂ?.ﬁgi?fﬂi‘”ﬁ ool oree | Sitybengamie 00 O 162 | 53126
gilica gel elutedyw T Et QA provi|ded the produ¢t as a
whitel solid (6Qnyg pUC (A\ ridiard @d2'
gr adi fent .t R/ 09 m 2 362. %’ﬁ)gm% fY-EXAMPLE
108 N>_/ benzoyl]-pyrazol-1-
( —) yI}-N-cyclopropyl-4-
102 | o methyl-benzamide 1.92 504.2
Q o 3-[5-Amino-4-(3-
”VNJV"@*@N {I(1H-
Q/NH H N benzoimidazol-2-
H2N o ylimethyl)-
“@-/( carbamoyl]-
HN—] methoxy}-benzoyl)-
pyrazol-1-yl]-N-
cyclopropyl-4-
103 methyl-benzamide 1.54 564.21
QSN o 3-[5-Amino-4-(3-
N A\ | {[2-(2-benzyloxy-5-
@—\ Q P HaN N chloro-phenyl)-
° NEJ ethylcarbamoyl)-
Q—F methoxy}-benzoyl)-
pyrazol-1-yl]-N-
c cyclopropyl-4-
104 methyl-benzamide 3.2 678.26
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Preparation of
3- (5- Am no- 4- cycl opent anecar bonyl - pyrazol -1-yl)-i Vcycl

as in Exanple 17B except

3-[ 5- am no- 4- ( 3- cyano- benzoyl)

pyrazol -1 -yl]-7V-cycl opropyl - 4-net hyl - benzam de was
used in place of 3-(5- am no- 4 2r?yano |m dazol

\II \ I\I r-ur-l nnr nn\ll hoanzam

pr BCEUSI084/020384

4 ||.,L II_)’I__U CIi T -I\.,Ulll

(:ycl opentyl magne3| u m deovva u ? Zr(gce Df
phenyl magneg] INge 2@1)90

gr adi ent)ort R @53 1Qirly Moyl EXAMPLES
110 - Hf ol | owi ng exanpl es WedethoRy)aReazsy W th a

pr oced si mlar to Exanpl e 109 exgepdl-1ty)e-
approp¥i ate grignard reagent was ysegdoprepypd-ace of
cyt5dpent vyl magnesi um br oni de. Tabllenethyl-fsoz@nidect ur e 2.49

588.19

Name HPLC Memiz tR(min) [MtH + H2ZNy ] H

3-[5- Am no-4- (benzo[ 1, 3] di oxol e- 5-
carbonyl)-pyrazol-1 - yl]-L/-cycl opropyl-4- 110

nmet hyl benzam de 2.67 405 E’b@AMcliEE 1be H 3- [5 Ami no- 4- ( 2-
fl uoro-benzo }25 pyrazol - 1-yl ] - Ncycl oproP - 4-net hyl -
1 Prepunation ofc3-15-0amigpet- (L%PMYWIIS'ZfH— benzeyl)Apyrazol-1- yl]-N-
etchceprimizopiethylbenzamide

(waJ@*A

To a stirred solution of 3-[5-amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-

cyclopropyl-4-methylbenzamide (130mg, 0.27 mmol) and 2-tributylstannylpyrazine

(119 mg, 0.32 mmol) in DMF (2 mL) was added tetrakis(triphenylphosphine)

palladium (catalytic) and the mixture was heated in microwave at 160 °C for 15 min.

The solvent was removed and the residue was dissolved in EtOAc. The organics were

washed by water, brine and concentrated. The crude material was purified by

preparatory HPLC to provide the desired product as beige solid (6.2 mg, 5%). HPLC

(4 minute10-90 gradient) tg 2.12 min; MS m/z 439.19 [M+H]".

EXAMPLE 107

Preparation of 3-[5-Amino-4-(3-pyridin-2-yl-benzoyl)-pyrazol-1-yl]-/V-
cyclopropyl-4-methylbenzamide

O\ /=N
I (0]
—N N YA
\ / HoN N

Similar procedure as in Example 106 except 2-tributylstannylpyridine was

used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) tg 1.94

min; MS m/z 438.26 [M+H]".
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0 HZN ) H pyrazol -1-yl]-Ncycl opropyl - 4-nethyl- 112
benzam de 2.58 405.170 3- [ - Am no- 4- ( 3-

woredsonpsbenzoyl ) - pyrazol - 1-yl ] -Ncycl opr opyl - PCT/US2004/020384
4- et hyl benzam de 2. 37 391. 17O 03[5 Am'no4(3-
cycl opropoxybenzoyl ) - pyrazol-1- yl]-N-cycl opropyl -

nmet hyl - benzam de 2. 68 417. 2 32 [.5- Ami no- 4- (4-
nmet hoxy- benzoyl ) - pyrazol 1- y]I ]3 Ncycl opr opyl -

4- et hyl benzam de 2.24 3 no-4- (3, 4-
di met hoxy- benzoyl ) - pyraij‘ﬂ% @mcl opr opyl -
4 pepdPation-oP 30BN AaITh64- ﬁ)yl‘idlﬂaik-éa}b@nﬁl-){;@ré‘mmp-yﬂ-NA-
c&@&ﬁb’d;ﬁy‘lw—ﬁ\@ﬂmﬂf&%hﬁde pyrazol - 1-

=N )
N N’
N
7 Ny HN H

e

o}

MgCl
i o g )@A
NA NG _CN EtOH
HoN
H ' \[ \ N
HaNw Moy
NHNH, TFA S J O/ o

NC 7N

A. 3-(5-Amino-4-cyano-pyrazol-1-yl)-N-cyclopropyl-4-methylbenzamide

DIPEA (3.4g, 26.5 mmol) was added to the solution of N-cyclopropyl-3-
hydrazino-4-methyl-benzamide trifluoroacetate (8.45g, 26.5 mmol) and 2-
ethoxymethylene malononitrile (3.2g, 26.5 mmol) in EtOH (100mL) and stirred at 65
°C for 3h. The solvent was removed the residue was suspended in EtOAc (~100 mL),
and water was added to this suspension. The solid product was filtered. The filtrate
was washed by water, brine, dried over Na;SOys, concentrated, and purified by column
chromatography on silica gel eluted with EtOAc. The product, combined from
filtration and chromatography, was obtained as a beige solid (7.1g, 96%).

B. 3-[5-Amino-4-(pyridine-2-carbonyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide

Cyclohexylmagnesium chloride (5 mL, 2.0 M in Et,0) was added dropwise to
the solution of 2-iodopyridine (1.03g, 5 mmol) in THF (15mL) at -20 °C. The mixture
was stirred at this temperature for 20 min before 3-(5-Amino-4-cyano-pyrazol-1-yl)-
N-cyclopropyl-4-methyl-benzamide (140 mg, 0.5 mmol) was added, then stirred at
room temperature over night. The reaction was quenched by the addition of K;CO;
aqueous solution, then the mixture was extracted with EtOAc and the organic layers
washed with water and brine. Purification by column chromatography on silica gel
eluted with EtOAc provided the product as a white solid (60mg, 33%). HPLC (4
minute 10-90 gradient) tg 2.09 min; MS m/z 362.20 [M+H]".
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15

yl']-N-cycl opropyl -4- -S net hyl

3-[ 5- Am po-4-(3- nethyl sul fanyl benzoyl) -
w@Q bjosmbwyx| opr opyl - 4- net hyl - benzam de

3-[5- Ami no-4- (4- fluoro-benzoyl)-

pyrazol - 1-yl ] - Ncycl opropyl - 4-net hyl benzam de 2. 18

379.23 3-[5-Am no-4-(3- fl uorﬁ4benzoyl ) -

pyrazol -1-yl]-NF - / |/ > H2N

cycl opropyl - 4- net hyl benzam de 2.18 379.15 O

3-[5- Am no-4- (3, 4- difluoro-benzoyl)-

pyrazol - 1-yl ] - Ncycl opr opHXANMPLR 008 benzam' de 2.25

3.97.163-[ 5- Am no-4- (3, 5- difiuoro-benzoyl)-

pYrepanatipnygf]3- (ﬁ:ﬁ@nasr%gxnlovmtmwbonnlz&yr@éﬂlzbml)d/éf

2c2¢303g}py174 methylbenzamide
0} =N O

peg

pyrazol - 1-

N
HoN H

-benzam de 2.59 407.14 O

2. 61 40FC1/852004/020384

Similar procedure as in Example 17B except 3-[5-amino-4-(3-cyano-benzoyl)-

pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide was used in place of 3-(5-amino-4-

cyano-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide and cyclopentylmagnesium

bromide was used in place of phenyl magnesium bromide. HPLC (4 minute 10-90

gradient) tg 2.54 min; MS m/z 353.19 [M+H]".

EXAMPLES 110 - 126

The following examples were prepared with a procedure similar to Example

109 except the appropriate grignard reagent was used in place of
cyclopentylmagnesium bromide.
Table 5.
Ex Structure Name HPLC MS m/z
tp(min) [M+H]"
HsN
2 H 3-[5-Amino-4-
7/ N W (benzo[1,3]dioxole-5-
=N O carbonyl)-pyrazol-1-
F yl]-N-cyclopropyl-4-
110 methylbenzamide 2.67 405.16
HoN
o 2 H 3-[5-Amino-4-(2-
7 N W fluoro-benzoyl)-
=N e} pyrazol-1-yl]-N-
F cyclopropyl-4-methyl-
111 benzamide 2.05 379.13
@) =N
\
N N/A 3-[5-Amino-4-(3-
H ethoxy-benzoyl)-
e} H2N pyrazol-1-yl]-N-
_/ cyclopropyl-4-methyl-
112 benzamide 2.58 | 405.17




3-[5-Am no-4-(4- f

yl ]-N-cycl opropyl

pyrazol -1-yl]-Ncyc

2.15 379.17 3-(5- Ani no- 4-

1-yl)-Ncycl opropyl -
367.22 O 3-[5-Am

-4- 123 net hyl
W@200340pB7AM no- 4- (4-

| uor o- 3- et hyl benzoyl ) -
- benzam de
fl uoro- benzoyl ) -

| opr opyl - 4-net hyl -

2.

25 benzam de
r oxy- benzoyl)

4- met hyl -
no- 4- (3 Vi

pyrazol -

32 393. 23
PCT/US2004/020384

124 benzam de
cycl ohexanecar bonyl pyrazol -

2.75

o

)
-(3-hy

at %ﬁL y-be ogl)
cy%kfs 'ﬁgﬁ

dr azi nocar bony

|no 2 (éJana

SRR
bengdrhigKy - benzo

T UtcT

- penzoyl
e r A

Y1) -7 | 39117

114

G O

pyT A m@h
jop

yl benzam de
carbazate (
3-[5-Amino-4-(3-
cyclopropoxy-

benzoyl)-pyrazol-1-
yl}-N-cyclopropyl-4-
methyl-benzamide

bound
ng,

Conm
182

2.68 417.2

116

3-[5-Amino-4-(4-
pyrazol-1-yl]-N-

benzamide

methoxy-benzoyl)-

cyclopropyl-4-methyl-

2.24 391.19

116

pyrazol-1-yl}-N-

benzamide

3-[5-Amino-4-(3,4-
dimethoxy-benzoyl)-

cyclopropyl-4-methyl-

2.11 421.47

117

3-[5-Amino-4-(4-
methylsulfanyl-

benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

2.59 | 407.14

118

3-[5-Amino-4-(3-
methylsulfanyl-

benzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-
methyl-benzamide

2.61 40715

119

3-[5-Amino-4-(4-
fluoro-benzoyl)-
pyrazol-1-yl]-N-

benzamide

cyclopropyl-4-methyl-

218 | 379.23

120

3-[5-Amino-4-(3-
fluoro-benzoyl)-
pyrazol-1-yl}-N-

benzamide

cyclopropyl-4-methyl-

218 | 379.15

121

difluoro-benzoyl)-
pyrazol-1-yl]-N-

benzamide

3-[5-Amino-4-(3,4-

cyclopropyl-4-methyl-

2.25

3.97.16




EDCI (263 ny,

di ssol ved in Et QAc,

1.38 nmmol ) and HOBt (211ny,
were dissolved in DM (10 nL, dry) and stirred at
. Wo erppeoarare for 2h. Sol vent was
washed by water,

1.38

renmoved,

nmol )
room

I esi PCBUSENG4/020384
K2CO3 aqueous

sol ution, brine, and dried over Na2SO4. Then TFA/ DCE
(5 nm, 1: 1) was added and stirred at room
tenperature for 30 min. Sol vB& was renoved, residue
was dissolved in FtOAc __washed with K2CO3 aqueous
sol ution & 2 Na2SO4. | The crude_resi lide was
purl i TREOGr apNytd P gel (Et OAc
MelOH the desire ré_w_'was
Obt [ N _d3J i Solid (88 np yelobr y|_4_ ethyl-
31425 Ani no-- [ 3- (11, 3, 4] oxadi azbfSPSEETNN) | benzo| so7.47
T~ pyrazolory NJV-Cycbopr gpyl - - met hyl benzam ge
Tri tel(3 wa the $ol ution
of ¢ Q1 Inmo ﬁuﬁdﬁ%w m.) and
stir rature ovef bdhz@Mtpyr 11ven was
r eno, solid residue was di sspyimedydidprabyid-di pxane,
f 128¢ i n_di oxane (4Mretideaghridt, and t 82 | 393.23
m xt ro e at {120 OC for 30 niLn
Sol v ;gmue vvapa-di -Asiabvéd | n Et OAc,
wash ri ne. Thefleradgiezetoduct | was
pur i paratory HPLC, aheyraZee!-pt-Nduct ywas
obt iféd as a white solid (3.3 pgyclogopdy-matimi-Ci (4
Hutk _10- 00 aradi ent) tR 2 07 gnzamiges’ v - 459 132.15| 379.17
A rep ati onl Gfo-Amino-4-"
f%r banoy yf h[_q?_ 2PBeny! ) - | HH
clamd (2- rr!g& ,05 nqgg%y ) - ani de
" NN 20 BAH  367.22
O o
N\ | car b yglﬁmg%i phepyl) -1 H
y ci czﬁA SplitllidxgBe I;S ami no-
| - 2- met hyraze ﬁmyk
cyclopropyl-4-methyi-
benzamide 2.64 403.15
EXAMPLE 127

Preparation of 3-{5-Amino-4-[3-([1,3,4]oxadiazol-2-ylmethoxy)-benzoyl]-
pyrazol-1-yl}-N-cyclopropyl-4-methylbenzamide

NN
/
LOHO
N
7N \V4
O =N O
N/A i N/A i N/A
H H H
BocNHNH,
EDCI i. (CH3)5CH, MeOH
HzN N‘N HzN N‘N ( 3)3 H2N N‘N
\ 7 HOBt W ii. HCl/dioxane \
© OH oHr © NHNH °
2 O
7~ N
O o O o OP«N—N

A.

3-[5-Amino-4-(3-hydrazinocarbonylmethoxy-benzoyl)-pyrazol-1-yl]-N-




4-carboxylic acid ethyl ester (1.0Qg, see Exanple 44),
LiOH (1.2 g) in water/ethanol (15 mM /20 m) was

wheatmeedas 50 OC overnight. The sol ution was PCT/US2004/020384
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25

neutralized with dilute HJ (2M, and extracted with
ethyl acetate (200 m x T), dried over Na2SO4. The
sol vent was evapor at ed under fr,educed pressure and
et hyl acetate and diethyl et H&?'Was added. The

r [tin 0] i filtered to give the desired 5- -

a cﬁ%‘-’ﬁqp%é%é}f/'gﬂg}@?onpzy clgrgbamyl - 2- et hyl phenyl ) - | H pyr

azol e-4-carbo ] cid. (0.8q; yield: 88% .

5% A n6omopBI gt GGG L APy oS harbiaeidiahing 1 pammoD.
PEDRT P63 fhy, £88 39%61? hifd ROBY (211mg, 1.38 mmol) were dissolved in DMF
(2-met'hyl -Cycl ohexyl)-am de A solution o

5¢l@ninhodry) 4l stiyrsidag raspy teoepetadure yor- Zh. Setviept wassiegioyed, kpajdue

l.e- 4-c. i id 1 : : .
SR URASERGER: WREYY bk, TR Qaeepusohionaina. g i
( 82ermin,SOR TH¥E TFO/DEEs)mMas; T)eastaddedind stiofed at room
tenperature for 24 h. Water (4 m) was added and the

s rmineragpre i3 it Sotvsat was 1smoy s residus wasedigselved ig EyAc,
T%s 9/ ﬁfg@gﬁ)ean dsothﬂf‘o% a%%ﬁg&i oyl)_%{te}tﬂarzgga. he(c:%udg'r)esiude was

dried over evapor at e I'due was
ppiri fiedetsly dptupn ehdneto grephildd silicatgel (KrOgicveMe@H =<lE&i Fednd the

duct : : :
5 dsiHieA GOmPRECLYEY ShSFBR A bikhi8id B8 s A§¥heny | ) - 1 k- p
yrazol e-4- carboxylic acid (2-nethylcycl ohexyl)-am de
9 0% . HP 4 _nj.nut ient) tR2. 34 mn; NS
W 508 GrA eyl @ianbpingisse Ly ok befacilf hy ol 1-
exBrf¥teysloprpryht-apethutbeRzaMide procedure sinilar to

Exanpl e 128 except the apEr opriate am ne was used in
pl ace dfimethnt oythefpohath éxmLaweneddetapthe selutien i pempyind 52B

VT gL ok M G s el PR PR GOLRATR

Solvent was removed, solid residue was dissolved in 1,4-dioxane, five drops of HCl in

dioxane (4M) was added, and the mixture heated in microwave at 120 °C for 30 min.
Solvent was removed, residue was dissolved in EtOAc, washed with water and brine.
The crude product was purified by preparatory HPLC, and the product was obtained
as a white solid (3.3 mg, 6.7%). HPLC (4 minute 10-90 gradient) tg 2.07 min; MS
m/z 459.13 [M+H]".

EXAMPLE 128
Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid (2-methyl-cyclohexyl)-amide

NH,
0 NH

QNM;E 1V
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carboxylic acid phenylam de 2.4 376.2 5- Am no- 1- ( 5-

cycl opropyl car bam oyl - 2- et hyl phenyl )- -NH phenyl)-1
waokidslomprazol e- 4- carboxylic acid (1- PCT/US2004/020384

et hyl - propyl )-am de 2.16 370.3 5- Am no-1-(5- H2N

cycl opropyl carbam oyl - 2-nmethyl - NH \ N HN phenyl)-1

Hpyr azol e- 4- carboxylic aci d1 l%i cycl o[ 2. 2. 1] hept -

2-ylam de 2.41 394. 3 5- Am no- ik (5- O cycl opropyl carbam

NH2 oyl -2-nmethyl- NV ( phenyl)-1 HH [ N pyrazol e-4- 0

carboxylig acid (1- ethy 2. 408.2 3-[ 5 Am no-4-(2;
O yl pyrrolidine- @—{ NN HN—]
HN—] LiOH HN—] NH, 3

N-N N-N J~NH,

/ /

NH, H,O/EtOH NH, EDCI, HOBt Y
Y 7 DMF 0~ "NH
o~ "OEt OH d

(0]

A. 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-
carboxylic acid

A solution of 5-amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid ethyl ester (1.0g, see Example 44), LiOH (1.2 g) in
water/ethanol (15 ml /20 ml) was heated at 50 °C overnight. The solution was
neutralized with dilute HC1 (2M), and extracted with ethyl acetate (200 ml x 2), dried
over Na,SO4. The solvent was evaporated under reduced pressure and ethyl acetate
and diethyl ether was added. The resulting solid was filtered to give the desired 5-
amino-1-(5-cyclopropylcarbamoyl-2-methylphenyl)-1H-pyrazole-4-carboxylic acid.
(0.8g; yield: 88%.).

B. 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-
carboxylic acid (2-methyl-cyclohexyl)-amide

A solution of 5-amino-1-(5-cyclopropylcarbamoyl-2-methylphenyl)-1H-
pyrazole-4-carboxylic acid (21 mg), 2-methylcyclohexylamine (10 mg), EDCI (28
mg) and HOBt (12 mg) in DMF (0.75 ml) was reacted at room temperature for 24 h.
Water (4 ml) was added and the solution was extracted with ethyl acetate (3 mL x 2).
The organic phase was then washed with water (3 mL), dried over Na;SO4 and
evaporated. The residue was purified by preparative TLC plate to give the desired
product S-amino-1-(5-cyclopropylcarbamoyl-2-methylphenyl)-1H-pyrazole-4-
carboxylic acid (2-methylcyclohexyl)-amide (19 mg, 70%). HPLC (4 minute
gradient) tg 2.34 min; MS m/z 396.31 [M+H]".

EXAMPLES 129 - 156
The following examples were prepared with a procedure similar to Example

128 except the appropriate amine was used in place of 2-methylcyclohexylamine.
Table 6.



car bonyl ) - pyrazol - 1-yl]-Ncycl opropyl -
4- met hyl benzam de 2.17 383. 29 5- Am no- 1-(5-

wa@yasopropyl car bam oyl - 2- met hyl phenyl ) - 1 HpyrpeDUS2004620384
carboxylic acid Amet hoxybenzyl am de 2. 15 420.3
5- Am no- 1- (5- cycl opropyl car bam oyl - 2- et hyl phenyl )- 1
Hpyrazol e- 4- carboxylic aci gjgndan-1-yl am de 2. 35
416. 755- Am no- | - (5- cycl opropyl car banoy

EX- Makdfre pNENYT ) - T FF pyrazol e- 4{ Nem¢ boxyl1 ¢ afHPLC MS m/z
pbenzyll am de 2. 04 390 23 H2N 3-[5- Ami no- 4- tg(min) [M+H]"

pi pgri di ne- 1- - pyrazol B-AmbhdNEEN O
yl]-N cycl o[ O - 4_ cyclopropylcarbam
oyl-2-methyl-
phenyl)-1H-
pyrazole-4-

carboxylic acid
129 phenylamide 24 376.2

5-Amino-1-(5-
cyclopropyicarbam

>,§ oyl-2-methyl-
NH phenyl)-1H-
pyrazole-4-

carboxylic acid (1-

130 ethyl-propyl)-amide 2.16 370.3

phenyl)-1H-
pyrazole-4-
carboxylic acid
bicyclof2.2.1]hept-
131 2-ylamide 2.41 394.3

5-Amino-1-(5-
cyclopropylcarbam
% oyl-2-methyl-
i

5-Amino-1-(5-
cyclopropylcarbam
oyl-2-methyl-
phenyl)-1H-
pyrazole-4-
carboxylic acid (1-
132 ethy 2.57 406.2

3-[6-Amino-4-(2,5-
dimethyl-

o P
O NH, NH pyrrolidine-1-
N carbonyl)-pyrazol-
/ N - | 1-yl]-N-cyclopropyl
"’/ \NI

4-methyl-

133 benzamide 217 383.29

@) 5-Amino-1-(5-
Q cyclopropylcarbam
N N oyl-2-methyl-
H N phenyl)-1H-
~0 HaN : HN<] pyrazole-4-
carboxylic acid 4-
o) methoxy-

134 benzylamide 2.15 420.3

5-Amino-1-(5-
cyclopropylcarbam

0 =N HN /A
\>’§|‘\, oyl-2-methyl-
NH o) phenyl)-1H-
HoN pyrazole-4-

carboxylic acid
135 indan-1-ylamide 2.35 416.75




nmet hyl - benzam de 2. 05 368. 16 5- Am no- | - (5-
cycl opropyl car banoy 1-2-nethyl-phenyl)- - NNN O
wo bboppo@zel e- 4- H carboxylic acid cycl ohexyl anPOEUR2008020384
382.25 H N 5- Amino-1-(5- cycl opropyl car banoy
1- 2-net hyl - phenyl)- > - N N= N | H pyrazol e- 4-
carboxylic acid cycl opropyl aﬁgﬂg 1.72 340. 23
5- Ami no-1-(5- cycl opropyl car oy 1- 2 nmet hyl - phenyl ) -

=AW AT TN

[} PN P | /] /

=Pyl AUt = '-l-' caro )\_yl € L«\ ' dag

chl orjobenzyl am_de 424. 31 5- A1 2&& p)(lgrbamoy
cycl gpr opyl car pa met hyl - pheényktyi henyl)

| H pyr azQl rbo i c aci d cyc¢chapeniydan de| 2. 03
368. 2 r | NH- cy l@lpr opyl carkbaxpit acid

benzylamide
136 2.04 390.23

3-[5-Amino-4-
o) H2N (piperidine-1-
% W carbonyl)-pyrazol-1-
N — N yl}-N-cyclopropyl-4-
Q methyl-benzamide

137 2.05| 368.16

5-Amino-1-(5-
cyclopropylcarbamoy
% W 1-2-methyl-phenyl)-
Q —_ 1H-pyrazole-4-

carboxylic acid
138 cyclohexylamide 2.19 382.25

5-Amino-1-(5-
HoN
0 cyclopropylcarbamoy
W 1-2-methyl-phenyl)-
l S — 1H-pyrazole-4-
N N carboxylic acid

139 cyclopropylamide 1.72 340.23

H2N 5-Amin0—1-(5-
cyclopropylcarbamoy
\V 1-2-methyl-phenyl)-
1H-pyrazole-4-
cl carboxylic acid 3-
140 chlorobenzylamide 231 424.31

5-Amino-1-(5-

cyclopropylcarbamoy
% W 1-2-methyl-phenyl)-

1H-pyrazole-4-

carboxylic acid
141 cyclopentylamide 2.03 368.29

5-Amino-1-(5-
HoN
fe) cyclopropylcarbamoy
1-2-methyl-phenyl)-
Cl — N W 1H-pyrazole-4-

carboxylic acid 2,4-
dichloro-benzylamide

142 | ¢ 2.54 | 458.24

H-N 5-Amin0-1-(5-
e} 2 H cyclopropylcarbamoy
1-2-methyl-phenyl)-
%lﬂ \V methyl-phenyl)

— 1H-pyrazole-4-
N © carboxylic acid
cyclohexylmethyl-
amide 2.38 396.4

-

143




1- 2- net hyl - phenyl ) - | H pyrazol e-4- carboxylic acid

2,4- dichloro-benzyl am de 2.54 458. 24 5- Am no-| - (5-
wa@yasopropyl car banoy 1-2- et hyl - phenyl ) - | H pyremobmo4620384

car boxylic acid cycl ohexyl met hyl am de 2. 38

396. 45- Am no- 1- ( 5- cyclopropylcarbanoy

1- 2- net hyl - phenyl) - IH-pyraz 3i - carboxylic acid

3,4- dichloro- benzylan1de 2.5-458.

/ol

nr-aonal

23 5 Anmi no- I-(5-

J_y\.al

| H py
Tet hy

cycl o

144

propyreat batroy

razol e-4- Htelr
| - cycl ohexyl

propyl c
cl

Ym0 1. (5'

clopropy]carbamoy

6 1.3 2ne iyl -l
N Mlp}m;’oﬁ&-ﬁg

carboxylic acid 3,4-
dichloro-benzylamide

J

(5-

25

458.23

145

ZT

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (4-
methyl-cyclohexyl)-
amide

2.45

396.32

146

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid 3-
trifluoromethyl-
benzylamide

244

458.25

147

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (4-
tert-butyl-
cyclohexyl)-amide

2.86

438.4

148

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (2,2-
dimethyl-propyl)-
amide

219

370.28

149

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid 3-
methoxy-
benzylamide

213

420.29

150

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid 4-
fluoro-benzylamide

2.19

408.26

151

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (1-
ethyl-pyrrolidin-2-
ylmethyl)-amide

1.41

411.28
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| H pyrazol e-4- carboxylic acid 3-
trifluoronethyl benzyl am de 2.44 458.25 5- Am no-1I-(5-

| H pyrazol e-4- carboxylic acid (4-

tert-butyl cycl ohexyl)- am de 2.86 438.4 5-Am no-|-(5-
cycl opropyl car banoy 1-2-net hyga2phenyl)- | H pyrazol e-4-
car boxyl ic acid (2 2- dinethyl-propyl)- am de 2.19

wae ya@isopropyl car banoy 1-2- net hyl - phenyl)- O PCT/US2004/020384

370. 5- Am no I - cycl opr opyl cjas-batmoy-(5-

1-2- thyI pyr azol e- 4-cydeméroksbaneygci d 3-
| P~~1 xy e 2.13 420 2omahyhphepd-| -{(5- N
= - QZ

b= oy i o fbarmy | NN L-2- el ey -

methyl-benzylamide
152 2.26

404.33

5-Amino-1-(5-
cyclopropylcarbamoy
[-2-methyl-phenyl)-

<N 1H-pyrazole-4-
C\\/ H NH2 carboxylic acid
(pyridin-2-ylmethyl)-

153 amide 1.39

391.14

1H-pyrazole-4-
carboxylic acid (2-
morpholin-4-yl-
154 ethyl)-amide 1.12

N O 5-Amino-1-(5-
%,‘Q - /A cyclopropylcarbamoy
NH I-2-methyl-phenyl)-
O/"\NJ NH;

413.25

O /N 9 3-Amino-1-(5-
>’§ l‘\l /A cyclopropylcarbamoy
NH ﬁ 1-2-methyl-phenyl)-
HoN

1H-pyrazole-4-

carboxylic acid (1-
_ cyclohexyl-ethyl)-
155 amide 2.53

410.45

Q =N 0 5-Amino-1-(5-
%;\l /A cyclopropylcarbamoy
NH ﬁ 1-2-methyl-phenyl)-

HoN

1H-pyrazole-4-
carboxylic acid (1-
156 phenyl-ethyl)-amide 222

404.28

EXAMPLE 157

Preparation of S-Amino-1-(S-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid (2,2-dimethyl-propyl)-amide

%N\/Q\KN
N =N o) Y%

Similar procedure as in Example 128 except neopentylamine was used in
place of isopropylamine. HPLC (4 minute 10-90 gradient) tg 2.19 min; MS m/z
370.32 [M+H]".

EXAMPLE 158
Preparation of S-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
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| H pyrazol e-4- J sJIH - carboxylic acid 4-
fluoro-benzyl am de > 2. 19 408.26 5- Ami no-1I-(5-

weywsopmepyl carbanoy | N 1-2- et hyl - phenyl ) - PCT/US2004/020384

| H pyrazole-4- NHNH 2 - carboxylic acid (I- N |>
et hyl -pyrrolidin-2- ylnmethyl)-amde 1.41

411. 285- Am no-1 - (5- cycl opropﬁyg car banoy

1- 2- met hyl - phenyl ) - | H pyrazo 334- carboxylic acid 2-

cH B FRRRANAR b as sy AN AR

carboxylic acid O (pyridin-2ylnmethyl)- 153 \ > am de
1.39 391.14 5-Anmino-Il-(5- ¢ cIN car banmoy
Z

1- 2- net hyl - phenyl ) - | H —¢gar boxylic acid (2-
N

/’

Similar procedure as in Example 128 except 2-(aminomethyl)-1-
ethylpyrrolidine was used in place of isopropylamine. HPLC (4 minute 10-90
gradient) tg 1.41 min; MS m/z 411.25 [M+H]".

EXAMPLE 159

Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-amide

A 0
O WJQAA

Similar procedure as in Example 128 except 1-(2-aminoethyl)pyrrolidine was
used in place of isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.34 min; MS
m/z 397.22 [M+H]".

EXAMPLE 160
Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid cyclohexyl-methyl-amide

0 =N HN

Similar procedure as in Example 57 except N-methylcyclohexylamine was
used in place of isopropylamine. HPLC (4 minute 10-90 gradient) tg 2.37 min; MS
m/z 396.3 [M+H]".

EXAMPLE 161

Preparation of 3-[5-Amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide
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nor phol i n-4-yl - 154 ethyl)-am de 1.12 413.25
5- Am no-1-(5- cycl opropyl carbanoy 1-2-nethyl - phenyl) -

wo bbopwo@zel e- 4- carboxylic acid(l cycl ohexyl - epdpiU$2004/020384

155 am de 2.53 410.45 5- Am no-| - (5-

cycl opropyl car banoy 1-2-nethyl - phenyl)- | H pyrazol e-4-
carboxylic acid (1- 156 phenyig.ethyl)-am de 2.22

404. 28 EXAVPLE 157 Preparation

of 5- Am no- 1| - ( 5- cyclopropyﬁbarpﬁ

Hpyr azol e- 4-car boxy d
(2, 2-di met hyl - pr opyl ' [ N-N\ NOH
Simlar procedure as , except
neopent yl am ne was uged in place ofl-amropylanlne
HPLC (4 m nute 10-90 gradient) tR¥N19 mn; M niz
370.32 [ M+H] +. EXAMPLE 158 Preparatiyon of

5- Ani no- I-(5 cycl opropyl car banoyl - 2- @t hyl - phenyl ) - | Hp

yrazol e- 4- boxyllc acid
(1- gt hyl /ﬁgr(olldln 2-yl met hyl ) - ami de Slmlar

0,
P uVeH@s i n B@am eo128 excepto . 0 NHZ -
porretz }> iy Q) >
| TEA, EIOH 58%" CuCN \N'

DIEA |

py| - 2- met hyl - phenyl ) - |

A. 3-[5-amino-4-(3-iodobenzoyl)-pyrazol-1-yl]-4-methylbenzoic acid

To a stirred solution of hydrazine 2 (32.5 g, 0.160 mol, 1.0 equiv) in ethanol
(3.6 L) was added 1 (60g, 0.160 mol, 1.0 equiv, preparation: International Patent
Application Publication No. WO 02/57101 A1, pg. 84)) and triethylamine (16.56 g,
0.16 mol, 1.0 equiv) and the mixture was heated to 65 °C. All solids dissolved when
temperature reached 65°C. After cooling, the solids were filtered to provide acid 3 (22
g, 30 %) as a light brown solid. HPLC (Waters X-Terra 5 micron C18 column 4.6mm
x 250 mm, 1.0 mL/min, mobile phase: 0.1% TEA in H,O/acetonitrile 40/60, 30 min
elution) tg 6.74 min, 95.2% purity;

B. 3-[5-amino-4-(3-iodobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide

To a stirred solution of acid 3 (21 g, 0.0469 mol, 1.0 equiv) in DMF (30 ml)
was added EDCI (17 g, 0.0886 mol, 2.0 equiv), HOBt (12.6 g, 0.0939, 2.0 equiv) and
diisopropylethylamine (24.2 g, 0.18 mol, 4.0 equiv) and the solution was stirred for 15
minutes at room temperature when cyclopropylamine (10.7 g, 0.0939, 2.0 equiv) was
added and the reaction stirred for 1 hour. The mixture was added to water and
extracted with EtOAc (1 L) and washed with water (2 x 200 ml) and brine (200 ml),
dried over anhydrous sodium sulfate and concentrated. The product was purified by
flash chromatography on silica gel eluted with 8/2 EtOAc/hexanes to provide the
product as brown oil. The product was further purified by trituration with Isopropyl
ether (1 L) and dried under vacuum to provide the amide 4 (12 g, 50 %) as an off
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was used in place ofisopropylamne. HPLC (4 m nute
10-90 gradient) tR 1.41 mn; MS mz 411.25 [ MtH| +.

WE0MMPLR7159 Preparation of PCT/US2004/020384

5- Ami no-1| - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) -1 Hp
yrazol e- 4-carboxylic acid
(2-pyrro|idin-I-yI-ethyI)-anhgg_r m/ NNS mlar
procedure as in Exanple 128 exCept

| whfte a0t oet hyl ) pyrrolidine was used in place of

i sopropyl'am ne. HPLC (4 minute 10-90 gradient) tR 1.34
mn; MsS mz 397.22 [ MtH] +. EXAMPLE 160 Preparation of
5- Ami no-1| - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) -1 Hp

e SR A

APV ohexyl ani ne was used in place of
i sopropyl amine. HPLC (4 minute 10-9Q gradient)

; ) tR 2. 37
mon;  MEORisirredgolgtipnaiipdide dyAgs, .01 Maby bR &AY} Wﬁ‘f—glmethyl
3¢{.5- A =10 3= S I b1V
oAb AN o B0 g T L n v
TEfuxBOfr\l Hour.dhEeNeation was monitored by TLC and checked for the

3- [ 5-ami nQ- 4-.( 3- i odob - -1 -yl]-4-nethyl.b
AL T R R AR e
g 8(()“6% 3@&55@% gsknoﬁ B Mhedu BIRGHIP{ 1 S(B1) Sarld) etNR 2cAHE§ S0 mi)

i
1.0 'equiv, preparation:
| mesr avged onquenBathentactipp! Theamixture Pabs filiceedito nerhiave thgsolids.

O S BN BB A 8 B o

Alylates Oatuiisted basOhNESHENRBr anhydrous sodium sulfate. Solvent was removed
under reduced pressure and the crude material dried at 60°C under high vacuum then
purified by column with ethyl acetate as eluent to provide the product (3 g, 51 %) as
an off white solid. HPLC (Waters X-Terra 5 micron C18 column 4.6mm x 250 mm,
1.0 mL/min, mobile phase: 0.1% TEA in H,O/acetonitrile 70/30, 30 min elution) tg
23.70 min, 99.4% purity; '"H NMR (400 MHz, CDCl;) 68.10 (t, /= 2.9 Hz, 1 H), 8.06
(t,J=2.7 Hz, 1 H), 8.04 (m, 1 H), 7.85 (t,J=2.5Hz, 1 H), 7.83 (m, 1 H), 7.81 (d, J
=1.8Hz,1H),795(d,/J=1.6Hz,1H),7.37(,1H),7.65 (t,/J=7.8Hz, 1 H), 7.45
(d,/=8.0 Hz, 1 H), 6.41 (s, 1 H), 5.94 (s, 2 H), 2.88 (m, 1 H), 2.24 (s, 3 H), 0.86
(dd, J=6.9, 6.1 Hz, 2 H) 0.61 (m, 2 H) ppm; >C NMR (400 MHz, CDCl;) 5186.6,
167.2,151.5, 141.3, 140.7, 140.3, 135.1, 134.5, 134.0, 132.2, 131.8, 129.5, 128.7,
126.2,118.1, 113.0, 103.7, 30.9, 23.2, 17.7, 6.8 ppm.

EXAMPLE 162

Preparation of 3-[S-Amino-4-(3-pyrazin-2-yl-benzoyl)-imidazol-1-yl]-/N-
cyclopropyl-4-methylbenzamide
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tenperature reached 65C. After cooling, the solids
were filtered to provide acid 3 (22 g, 30 %9 as a

wo eghodrown solid. HPLC (Waters X-Terra 5 m crOTUS2008020384

colum 4.6m x 250 mm 1.0 nlL/mn, nobile phase: 0.1%
TEA in H2g /acetonitrile 40/60, 30 mn elution) tR6.74
mn, 95.2%purity; B.
3- [ 5-am no- 4- ( 3-i odobenzoyl )ZWFazol -1 -yl ]-N-cycl oprop
yl - 4- met hyl benzam de To a stirred solution of acid 3
(21 g, 0.0469 nol, 1.0 equiv) in DMF (30 ml) was added
EDCI (17 g, 00886|rm UIV) HCBt (12.6 g,

i

0.0939, 2.0 egyv) and py th ne (24.2 P
018 nol , 4OeqU|v) apd thB so stlrredfor N
mnutes af rJoomte} a:t ure n cy'tl op h@;m ner™
(‘Zg 0.0939, 2.0 € v) 3vvasfaemj and react| ’
@d for 1 howr. The mxgure" 1S added—t5—wat er ang=o

Y72

extracted wi th Et QAeHEddopHF and

200 m) and brine (200 m), driover anhydr ous

sodi um sul fate and concentrated. F{he product was

purified by flash chronatography on silica gel elutedy

with 8/ 2 Et OAc/ hexanes to provide t‘he product as brovvns

oil. The product was further purified by trituration

wWith | sopropyl ether (1L) and dried under vacuumto

provi de the amde 4 (12 g, 50 %9 as an offwhite solid.
Preparation of 3-[5-Amino-4-(3-bromobenzoyl)-imidazol-1-yl]-/V-

opi/lfl Qm%t‘ﬂm@h AyaRphsagoy! ) - pyrazol -1 -yl ]-L"-cycl opr

hyl benzam de To a stirred sol ut| on of
|od|de4(74g, 0.015 mol, 1.0 equij %26 N di et hyl o
f or mamil@e? sBtioR pf draemopiodehenzengcld- bb‘éfr Ve k) at -40 °C

ThRadr 8 Ui ded ﬁ&%gﬂ%ﬁg{%ﬁ%ﬂ %sztaqg HE FHhL). T solution

reacti on was no hecked for
covaplkepi an-40H€atd AFCris 20 mao rthémBrGHaamub- tHwaltoeamtiazm-l y1)-N-

t d d C | 15 .nd 5
o eoos Ermedn-Bopeay 101 Savis e 4Rt he teaugh s Rept at
V\’?&el@dﬁfeg Hel (chzlo t§ waS 3l Bad ﬁféemmtﬁ%%:% WS at rt for two

filtered to renove the solids. Fromthe filtrate
odgymiTbe imiyre was newysdired with Kek®: splpsioh @nd ayféactefda@ﬂth EtOAc (2

Wi t h er, turat ed br and
ey 800 Sl oPPlnbh " G0 sPRgal¥ CaS0 il gponcentrated.
I @gHEesionr 66 $hy erledprotiect Cliy delufai ehioﬂiatéhi'hlﬁ@ G’it(ﬁ@cgave the
under high vacuum then purified by colum wth

AGen Tl Gt L3, SHIpHBLCGE IRLIaUH GO ETadieptign 1Smghyn: MS miz

ag18700f41. ggpolid. HPLC (Waters X-Terra 5 mcron
g ‘col um 4. X 250 mm
B. Preparation of 3-[5-Amino-4-(3-pyrazin-2-yl-benzoyl)-imidazol-1-yl]-N-

cyclopropyl-4-methylbenzamide

A solution of 3-[5-amino-4-(3-bromobenzoyl)-imidazol-1-yl]-N-cyclopropyl-
4-methylbenzamide (60  mg), 2-tributyltinpyrazine (120  uL) and
tetrakis(triphenylphosphine)palladium(0) (30 mg) in 1,4-dioxane (0.8 mL) was heated
under microwave radiation at 160 °C for 25 min. Water (3 ml) was added and the
mixture was extracted with ethyl acetate (4 mL x 2). Evaporation of the solvent and
purification by preparatory TLC (EtOAc: MeOH = 10:1) gave the desired product (38
mg, 63%). HPLC (4 minute 10-90 gradient) tg 2.18 min; MS m/z 439.27 [M+H]".



1.0 nL/m n, nobile phase: 0.1% TEA in H2q
[acetonitrile 70/30, 30 mn elution) tR 23.70 m n,

wO04pepw i ty; 1H NVR (400 MHz, CDC 3) 8.10 (tpCcOuUsD09020384
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Hz, 1 H, 806 (t, J =2.7 Hz, 1 H), 8.04 (m 1 H,

7.85 (t, J =2.5 Hz, 1 H), 7.83 (m 1 H, 7.81 (d, J =
1.8 He, 1H),7.95(d,J:16Hz 1H. 7.37 (s, 1
H, 7. 45 (d, J 8.0 Hz, 1 H),

, 7.65 (t, J =7.8 Hz, 1 H):137:
54,0 86 (na, ) =6 Mw’u%”‘o o1 tm 2 h

=6. 9, m
PPRepakdfioIVR 4003 mined-&- gjlﬁﬁn&in-s'l-ﬁlzbé’nzogﬁgnﬁdazol-l-yl]-N-

Lthgpropdieinei auapise 1 1 8 1057, 30.9,
)>

23.2, 17.7, 6.8 ppm EXAI\/I@.E2 62 arﬁtlon of
3-[5-Am no-4-(3-p azin- 2-
Vcycl opropyl - r{e

A. Preparation of

RNZ Oy ni~ggzol -1 -yl ] -i
amygel 2N Ng_ / ¥ L Jwd  Br

oyl)-imdazol -1-yl]-iVcycl opr
opyl - SimiirhpyddegineariisiBxdfple 162 leklddpﬁm-t@lﬁutylstarmylpmmldme was
3- brono-1-iodobenzene (2.82g) in THF (20 nL) at -40 0OC

unerdrin piacoat 2 ddbylstapeylpaziie nHEREs@umnutel 19rQigradisny) tp1.93

T k4t on was kept at -40 0OCto O OC

£ i s ik 433 18 (SR

3- (5-am no- 4-cyano-im dazol -1-yl)-iVcycl opr opyl -

4- et hyl - benzam de (0. 18 and the reaction

was kept at rt for Ih. T%)gﬁ‘% %i&ﬂl 20 nL) was added
aiiﬁeﬁd?ﬁnm. Xt e Wass! %fno@i F]j %ﬁl%dﬁMyﬂﬁé’&oyﬁnﬁndazob -yl]-N-

gél%ggiig rﬁﬁﬂg%&iﬁ d%zl 1 CO3 sol Ution and

aqd t he conbi ned
orgam cs dried over Na2SOq é con r ated.

Purification of the crude Y 5P m@
desuetpl duct

chr omat ogr aphy (
(0.15qg, 549% . HPL 0- 90 gradi ent) tR 1.85

mn, M5 mz 438.10, 441 [MH—I]+ B. Preparation of
3-[ 5- Amlﬁ@arﬁm&&uﬁwaaaﬁ Ex&nmle-mg RZ&pt 2-t¥BitdREAhylIpyNdihe was

/'Veycl opropyl - 4- et hyl benzam de
used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) tg 2.04

min; MS m/z 438.25 [M+H]".

EXAMPLE 165
Preparation of  3-[5-Amino-4-(3-pyrimidin-2-yl-benzoyl)-imidazol-1-yl]-N-

cyclopropyl-4-methyl-benzamide
\/Q\WH
N
» 5V

Similar procedure as in Example 162 except 2-tributylstannylpyrimidine was

used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) tg 2.49
min; MS m/z 439.24 [M+H]".



A sol ution of
3-[ 5-am no- 4- ( 3- bronobbenzoyl ) -i m dazol -1 -yl ] -
wah2e08padoopr opyl - 4- nmet hyl benzam de (60 ng), PCT/US2004/020384
2-tributyltinpyrazine (120 uL) and
tetraki s(tri phenyl phosphi ne)pal | adi un(0) (30 ng) in
1, 4-di oxane (0.8 L) was heatlﬁg under m crowave
radi ati on at 160 OCfor 256 m Water (3 m) was added
and the m xture was extracted with ethyl acetate (4 niL
X 2). Evaporation of the solvent and purification by
pr epar atory TLC ( Et OAc: EMMPLEDIQQ gave the desired

p og 63% [l%g %O hy [I)heerﬂt)f) 4-
P l?L‘%l-gllll fwlﬁﬁzoy lmlda ﬂ]"n]_'_ ,E %t

3-[5- Am no-4- (3-pyri mdin-5-yl -benzo I,)Amdazol-l-yl]
-Ncycl opropyl - 4-net hyl Yhenzan; _MENHN Simlar
procedure as in Exanple dep

4-tributyl stannyl pyri
of 2-tributyl stannyl py
gradient) tR 1.93 md1
164 Preparation of 7

3-[ 5- Ami no- 4- ( 3- pyr1 Wi @ n-5- yl - benzoyl)-lmdazol-l-yl]

- Ncygtepropyl - 4-met hyl - benzam de HOS mlar

d in place
. 2 4 mnute 10-90
5 nmz 439.19 [ MWH] +. EXAMPLE

2- triyptit yIrN-ax@y! pyri di ne was used APl

2-+mN butyl stannyl_pyrazigge. HPLC (4Nm nute 10-90

dpeqyy, tR2.04 min; M5 miz 43§, 25-(MrH +. EXANPLE
Pr epar ation of

AR 0- 4- (3- pyri m di n-2-yl - be im'dazol-l-yl]
opyl - 4-net hyl - benzam d& 2N I—bS| m | ar
&Me n Exanpl e 162 except

2-tributyl stannyl pyri m di ne was used in pﬁDd\@ee of

2-tributyl stannyl pyrazine. HPLC (4 minu
glAa?ﬂ’i @mnglo tSF@nzm%g/gpe/S cyclopropylcarbamoyl -2-met Lylp%eny?) 4-

methylsulfonylbenzoyl-1H-imidazole (64 mg) and Oxone® (242 mg) in

water/methanol (2ml/2ml) was reacted at room temperature for 2 hours.. The solution
was evaporated and THF/MeOH (2ml/2ml) was added. The mixture was heated to
dissolve the organic materials and filtered. The filtrate was concentrated under
reduced pressure and the residue was purified by preparative HPLC to provide the
product (1.6 mg). HPLC (4 minute 10-90 gradient) tg 1.90 min; MS m/z 439.15
[M+H]".

EXAMPLE 167

Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methylphenyl)-4-[3-(5-
methyl)oxadiazol-3-ylbenzoly]-1H-imidazole
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mn, MS mz 439.24 [ MtH] +. EXAMPLE 166 Preparation of
5- Am no- | - (5-cycl opr opyl car banoyl - 2- et hyl phenyl ) - 4-

woreaohpbwed f onyl benzoyl -1 H i m dazol e O SMe A soPCt/U8004620384

5-am no-1-(5-cycl opr opyl car banoyl - 2- et hyl phenyl ) - 4-
met hyl sul f onyl benzoyl -1 Hi m dazol e (64 ng) and
Oxone(r) (242 ng) in water/nefsganol (2nl/2m) was
reacted at roomtenperature for 2 hours.. The solution
was evaporated and THF/ MeOH (2m / gmd,) was added. The 0
m xture was heated to dissolve thé organic materlalfm_q
filtered. The filtrate vvaé')centrated wHeder N
he residue—wg ed—b?N["/ NH,
' (1.6 ng). HRELC

ri/n; HNVBn z 439. &
[ M+H] +. EXAI\/PLE 167 Prepafation /‘0‘1‘
5- Ami no- | - (5-cycl opropyl car banoy+Z 2Nt hyl phenyl ) -4-[ 3 )

- (5- net hyl)oxadi azol - 3-yl benzol ygv- | Hi m dazol egBr N wy
(\) rl - N <] WLy HJ Ac20-NH 2 / ==\ ONHOH () % we
~\ J~HN O\ NH2 CN o-L Me A mxture of
. I V- hydr oxy- 3-i odobenzi mi di ne(1. 31 g), acetic anhydride
(1 rnL) and catal ytic anount of p-tol uenesul fonic acid
was heat mikture ofideliydeoxae3-todobbnzitnjdiad (1931 gf) @Gcétir axﬁlyhﬂdrr (1 mL)

The sol vent was evapor at e nd ter and.net
( in(icatq@gc m?t}nt o? p- toluenesu oﬂalc acid was heated in ace{]lc aCld (10 mL) at 90

°C for 6 hour. The solvent was evaporated and water and methanol (1:1; 100 mL))

was added. The resulting precipitate was filtered to give the desired product (1.1 g).

To a solution 3-(3-iodophenyl)-5-methyloxadiazole (0.286g) in THF (15 ml)
under N, was added cyclopentylmagnesiumbromide (2 M, 1.1 mL) at -20 °C. The
temperature was gradually raised to 5-10 °C. It took about 20 minutes. Then 5-amino-
1-(5-cyclopropylcarbamoyl-2-methylphenyl)-4-cyanoimidazole (96 mg) was added
and the reaction was kept at room temperature for 0.5 hour. Then diluted HCI (4M, 12
mL) was added and the reaction was heated at 60 °C for 3 hour. After petition in water
and ethyl acetate, the final product was purified by column chromatography (Ethyl
acetate/Hexane = 1:1). HPLC (4 minute 10-90 gradient) tg 2.03 min; MS m/z 443.20
[M+H]".

EXAMPLE 168

Preparation of 3-(5-Amino-4-{3-[2-(4-methyl-piperazin-1-yl)-ethoxy]-
benzoyl}-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide

’“‘”@*ﬁ@



was added. The resulting precipitate was filtered to
give the desired product (1.1 g). To a solution

w@2(03n0wadophenyl ) - 5- met hyl oxadi azol e (0. 2869g) PaT/UE$604/020384
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(15 m) under N2 was added cycl opentyl magnesi unbr oni de
(2 M 1.1 nL) at -20 0OC. The tenperature was gradually
raised to 5-10 0C. It took allddt 20 m nutes. Then
5-am nol - (

5-cycl op oN%car banmoyl - 2- et hyl phepyl ) - 4- cyanoi ni dazol A
e (9 s added and th on was kept at N
te ure for 0.5 twour. di'l ut ed MO\ (4M 1

was a ded and tlge/\/eactlHon s heated at\_EvO 0C for

After pet

fi nal~pr oduct vvasprurlfl%d
f acet at e/ Hexane :

tR2.03 mn; M

p Fation of

3-(5-Am no-4-{3-[ 2- (4- et hyl - pi perazin I-yI) et hoxy] -

I 1 BN i B o g RO -BFF 320F 1 T
3cydoprapybdamethyibengagige et hoxy) - benzoy! | - pyr azol -1 -yl

}-Ncycl opropyl - 4-net hyl benzam de To a sol ution
of 3- [ 5Tanisnbitien 83 {§aminer44§&Mydrpxy-bspzabopyrpzal 1IN |

(BrcgbBropy it el barke i g et SPo e B AERbH 2p JugHrore
MYras BdddBIRLDromBEhasbl Q%ﬁﬂg, 653 AfnsMHPh; anslg, &l @t fytol) and
azodi carboxyl ate (877ny féfit and the m xture

wslsethyd azqdwrmxyh%(ﬁwéuspé%m@) gt the pipturoyaggfiressh af room
F
: eﬁpée{ae%r.eqf% EhA e%@ﬁe ﬁ%&%l&w 9 Wik gh%f/ fhEn Wﬁ:sl“ HF layer

Ver was extracte
Thes eoHitd) eThetiggenisdayeh ase exestadashBeD Ay The pmsbmed organic

%L%ﬁg{;;ﬁgtv%%g% li?)g arglg% glruﬁ%e l@gp)'aeparp‘g[)cﬁk’gen,fq,ﬁ?{a 1dg ghegyﬁoduct asa
9GRS §Bid (3608 mig, 5994) BiPT M thutBiD-3¢ 5A8RNG % RV irhif; MS m/z
483.14/485.09 [M+H]".

B. 3-(5-Amino-4-{3-[2-(4-methyl-piperazin-1-yl)-ethoxy]-benzoyl}-
pyrazol-1-yl)-N-cyclopropyl-4-methylbenzamide

rnand et hy at N rgenN /
Y col um chr%%t ogr ap (‘}
. HPLCg4 mnute 10-9 N

[ MtH] +.  EXAMP g

To the suspension of 3-{5-amino-4-[3-(2-bromoethoxy)-benzoyl]-pyrazol-1-
y1}-N-cyclopropyl-4-methyl-benzamide (24 mg, 0.05mmol) in EtOH (1ml) was added
1-methylpiperazine (100mg, 1 mmol) and the mixture was stirred at 80 °C overnight.
The solvent was removed, residue was dissolved in EtOAc, washed by water, dried
over Na,SQO,. Solvent was removed, desired product was obtained as a colorless oil

(18 mg, 72%). HPLC (4 minute gradient) tg 1.33 min; MS m/z 503.29 [M+H]".

EXAMPLE 169

Preparation of 3-[S-Amino-4-(3-{2-[bis-(2-hydroxy-ethyl)-amino]-ethoxy}-
benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide



B.

3-(5-Am no-4-{3-[2-(4-nmet hyl - pi perazin-1-yl)-ethoxy]-b
wepasphgo73 pyrazol -1 -yl ) -N-cycl opr opyl - 4- net hyl benpsroode20384

To the suspensi on of

3-{5-am no- 4-[ 3- (2- br onoet hoxy) - benzoyl ] - pyrazol -1yl } -

N-cycl opr opyl - 4- et hyl - benzang e (24 ng, 0.05mmol) in

EtOH (ImM) was added 1- rrethyf perazine (100, 1

mml) and the mxture was stgrred at 80 OC overnight.

The sol vent was renoved, sjug’ Wils di ssol ved in

‘Et OAc, washed by water, = NorNNa. 2SO/ ent was
! RN ne oI orl ess
utega R 1.33

rennved desired produc@

oil (18 ng, 72% HP}.__C/(4

mn, M5 mz 503. [\jMH—I] +. EXAMPLE 169 Pr epar ation

of 3-[ 5- Am no- |40 25 [ bi s- (2- hydroxy-ethyl)-amno]-eth
OXy} -

benzoy S)mmrr;mmﬂuﬂe-aﬁ li} Ekbrnylel16p enqept 24bise 2 thytirdzgethpl)dathino]-

2o e R role q?ff)r %%?R?fpéz?@rl HEPIS (§Binuge 40r5p gradient)

ph 3oL f M HBL 406l 1 HPLC (4 m nute 10-90
gr adi ent) tR139 mn mz 508. 24 [ MtH] +. EXAMPLE

S 170 Preparation of
3-{5- Am no- 4- [ 3- (2- di met BXAMPIE &7%oxy) - benzoyl ] - pyra

Z%’L ar%ltl}on'\éii%yﬁg gﬁﬁﬂ.&}YA [gﬂhpwhﬂ%ﬂmﬂ%xypbeﬁ\koyl] pyrazol-

Stm exce

ZIICP'l ﬁ‘@‘i'%??é/é?ﬁ%‘ﬁ%‘?y -benza l\NI n plage of

1- met hyl pi perazi ne. HPLC ? e 10-90 gr/adient) tR

1.59 mn; M5 nlz 448. 22 : 71

Preparation of HoN H

3-{5- Am no- 4-[ 3- (2 OXYy- pTr opOxy) - benzoyl ] - pyraz

ol -lyl}- iV-cycl OE‘ -4- et hyl benzam de OH H N CHA

3-{5- Am no- 4-[ 3- 2d|rrethyl [1, 3] di oxol an-4-yl net hox
10 Y)-benzpyfidr procedure as in ExamFle 168 except 2-dimethylaminoethanol was

pyrazol -1-yl'}-N-cyclopro 4- et hyl - benzam de
used in place of 1-methylp1perazme HPLC (4 minute 10-90 gradient) tg 1.59 min;

MS m/z 448.22 [M+H]".

EXAMPLE 171

15 Preparation of 3-{5-Amino-4-[3-(2,3-dihydroxy-propoxy)-benzoyl]-pyrazol-1-
yl}-N-cyclopropyl-4-methylbenzamide
OH

HO\/K/O NH;

e

_ N

N

0 A o

/©/U\ //_\ CHZCI /@/U\H /@/LN JYAN

H

N. HOAc .

N
KoCOs3, DMF H,0 \




To a stirred solution of

3-[ 5-am no- 4- ( 3- hydr oxy- benzoyl ) - pyrazol -1 -yl ]-Ncycl op
WO o@$l089943 net hyl benzam de (75ng, 0.2 mmol ) andpPCT/US2004/020384

4-chl oronet hyl -2, 2-di net hyl - [I, 3] di oxol ane (36 ng,

0.24mvol ) were dissolved in DVF (4m ) was added K2CO3

and the mxture stirred at 139 OC for 2 hin mcrowave

oven. The sol vent was renpve resi due was di ssol ved

in Et OAc, washed by water, brine, dried over Na2SC>4,

and concentrated. The residue was purified by colum

ci omadd§ramino-dedcidel- dlmetkyl-l133ldlyx@na-“rw@w}hewcbenzoyl]-

wayraziol-ar YibN-axclaprapydrd-methydiienzamide 189). HPLC (4

m nut eTgratiredsdlutiéh &f BI5- ammo MNS-hydroxgberizoyl)fpyradph-1-yl]-N-

S aeylompRYIgt mefhyenzamide (1 272 BRSNS L URB Y Ay diethyt-
|'71 iAdbeta'nV@y@JngP@) omhrolyAwére Uiy Ibenmanha 40 Radiided K,CO;

) was dissolved in HOAc (Im), 0.5 m water

ward @ga@a&?@ﬁqurﬁé 180 %€ fare IasmisrQwaveVaR. Ebe grdvent was
ght
R e L L LT

pl\agﬂ&,l; aibodhcbhtgiéd. YEHd revidwd Waq purilfiedthy o@ﬁﬂr&n cHnIBtr@to(gﬂaphy
radient) tR 1.73 m.n, M5 mz

10 m nut v 10 g%ﬁgé) quzthp,pg&élpta\ygsoqptamed asa colorless oﬂ%%&ng, 18%).

0X benzo
f@pyr a%ﬂg é?élgnl\é cyc gllrﬁg%g “ggﬁg?mMgﬂzaﬂ de CK )(/)

/ B Li2r3- op&t 1 I-1-y1}-N-
cécjea%{g &mlﬁ)o )%E zjaqle)tﬁﬁgxy)peb%nzygyl?e]nzgglr] apzy(;'azo f’}
NS 4

and 4 QHWPB% L) ( nz(ia ﬁgquﬁ:p ﬁl(ﬁﬁ:( lgqlgf()jﬂ:n[&ééter was
; %%ﬁ% nfi cgge Wi stinmlt 30 s dvdhighiTHe léBﬁ/eWas removed and
st Irred at 1

C for . he m xture was cool ed and
t e rssiﬂlilallwaw\purdiemUytmc}BdathefTLO' FO/C).ttp pravddeshs product as a

p 1n}gt|eyg E)}%trpgldmaln ‘%)f 'ﬁﬁ@ }(4 Rl 8 t98 rg¥a(f_| nlf)q lt’P.’a min; MS m/z

451.21 [M+H]".
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20 EXAMPLE 172

Preparation of 3-(5-Amino-4-{3-[2-(4-chloro-phenoxy)-ethoxy]-benzoyl}-pyrazol-
1-yl)-N-cyclopropyl-4-methyl-benzamide
C

|
0]
\©\ O NH NH
O/\/O 2
— \D
\ /N

2o 2

N HaN

KoCO3, DMF

/~/ HO

To a stirred solution of 3-{5-amino-4-[3-(2-bromoethoxy)-benzoyl}-pyrazol-1-



product as a beige solid (I1Omg, 38%. HPLC (4 mnute
10-90 gradient) tR 2.77 mn; M nVz 531.21 [ MtH| +.

wWE2MBLde7473 Preparation of PCT/US2004/020384
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3-{5-Am no-4-[3-(4H[1,2,4]triazol -3-yl)-benzoyl]-pyra
zol -lyl}- N-cycl opropyl - 4-net hyl -benzam de . NH O NH2
- NH 1. DMFDVAIDME 2. NH2NHZ2_H20, AcOH H2N 0 3. HCA To
a stirred solution of

L e T T

WD 8arthyl € Neli DMF (¥ Ly wasrddded Kb @O} hlyzls mg;amholo Bndrih mixture

18 e DL A R8s s S R e o
(AL hltrﬁydjﬁ%édﬁgemﬁrﬁh%eﬁ %%}ep\éﬁﬁ’or?mct 38 @rdvide the

m xture stirred at 0C overni sol ut’i on was
apraduéti asc beigersohig éthm&;B@%)c PH’dlCd(%mlm;lH 10-P@ gradient)rig @ 7 min;

é@? g:\‘,&a%lel,rl\g ﬂil The sol vent was renoved and the
suspended i n Et OAc, then washed by
aqueous K2CO3 sol ution, water, and brine, and

concentrated. The crude product was purified by colum
chromat ogr aphy on sili ca%é%* LE&Bwith EtOAc to

pw%ﬂ%@%ﬁ%& gﬁn.ﬂovﬁl gﬁ %% zd41@.fi§ﬁg93 -y B8zl rhdol-1-

paraatl on of
3-{5- Am no- 4-[ 3- (:4 ,2,4] Ori aggl, - 3- nHpenzoyl | - pyra
zol -1-yl}- N-cycl opfo t byl - benzam\de H N N
Simlar procedure as i @ ep
3- [ 5- am no- 4- ( 3- car bano
i mdazol -1-yl]-Ncycl opropyl - 4- net hyl - benzam de was
used in place of 3-
' ar banoyl - benzoyl ) - pyrazol -1-yl]- O NH
-¥- et hyl benzam de. HPLC (4

@ .58 m N MBoMaZpiie8: 24

O 2. NHpNHp*H,0, AcOH
HN 3. HC

To a stirred solution of 3-[5-amino-4-(3-carbamoyl-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide (120 mg) in DMF (2 mL), was added N,N-
dimethylformamide dimethyl acetal (5 ml) and the solution was stirred at 80 °C
overnight. The solvent was rémoved, residue was dissolved in AcOH (5ml), hydrazine
monohydrate (3ml) was added and the mixture stirred at 90 °C overnight. The solution
was acidified with hydrochloric acid to pH ~ land stirred at 80 °C overnight. The
solvent was removed and the residue was resuspended in EtOAc, then washed by
aqueous K,COs5 solution, water, and brine, and concentrated. The crude product was
purified by column chromatography on silica gel eluted with EtOAc to provide
product as a white solid (65 mg, 51%). HPLC (4 minute 10-90 gradient) tr 1.58 min;
MS m/z 428.18 [M+H]".

EXAMPLE 174



EXAMPLE 175 The ability of the conpounds provided
herein to inhibit the synthesis or the activity of

wa@ydskises can be denonstrated using the fol |l orETYS2004/020384
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vitro assays. Ceneration of p38 kinases cDNAs of human
p38aand b were cloned by PCR The a and b cDNAs were
subcl oned into DEST2 plasm d (Gateway, |InVitrogen).

HIS -p38 fu5| on protein was &xpressed in E. coli and

il SR 3 s AL el a0
prf ' thylemzpmide, c ypati ng with
constltutlvely active MKK6. Active p38 was separated
fromMKK6 by affinity chromatography. CopStitutively
active MKK6 was generat edpin a nnerygrmlar to
Rai ngeaud et al. [Ml. Cel»—8i @l . 47- 1255 (1996)].
TNF-a Production byHLPS- St nulfat ed E OHepari ni zed
human whol e bl ood
vol unt eers. Peripher’l pEe0d nononucl ear cell's (PBMCs)
ver e p8ihflirgiloded@id RwBRRample| 193 Rkept 3 §5-afidl4 3GEAamoyl-
density gradient centrifugation and resuspended at a
c bezen rlmiqla@nl biyl1sNseydlopyapy1-f-metkd pneaseide iag read in place of 3-
V. 7

oL p B AT BB AR Th B R S Bt Praph Bl Renzamice.
C OIM @@ {niufe ¥PHOMED)ent)n: 968 wiih] MSis/2uRs4I[M#H" pl at es
for 30 mnutes at RT. 15 nL of LPS (13.33 ug/m stock)
was then added to the cell suspension and the plate
was incubated for 18 hoursy i ;?Fﬁ gn a humdified
at nosphere cont ai ni ng 5@6CI2 F oW ng i ncubati on,
t he culThembilitedf thecompoaulsipeatidet] lareingo orhibit tie synthesm or the
-2Q0C, ells (TIB-20 TCC washed
- Gt e b dERe Tt ete e FNaRR T B dss
mﬁﬂn‘é%tﬁdﬂpé\ﬂ 38adhayds cont ai ning 3% fetal bovine serum.

nL of ceII suspensi on was incubated with 10 nL of

t est cw?mmmf h(umantp%@m were denedehy PER s Jhe acandifieldNAs were
33
e e At B i o o v

pleﬁfn%séé@% EN&sibatdghriten frbéh Bl Blsatdd Qfafﬁfﬁut chromatography
hu |f|ed at nosphere contai ning 5% CQ32. Fol [ ow ng

i memaa{u ‘ONTAtagarasel mﬁs@3ﬁmt@mw\?é§c@wq:cbbx mgubaiing with
t
aﬁg{]ﬁ%%twe}y £NEMERE: Ach Qggﬁ%ﬁg%pg{itédr}’r&rn fIeRE! oy R ey

using a stan
chromatography. Constitutively active MKK6 was generated in a manner similar to

Raingeaud et al. [Mol. Cell. Biol., 1247-1255 (1996)].
TNF-a Production by LPS-Stimulated PBMCs

Heparinized human whole blood was obtained from healthy volunteers.
Peripheral blood mononuclear cells (PBMCs) were purified from human whole blood
by Accu-paque density gradient centrifugation and resuspended at a concentration of
5 x 10%ml in assay medium (RPMI medium containing 10% fetal bovine serum). 175
uL of cell suspension was incubated with 10 pL of test compound (in 4% DMSO) in
96-well tissue culture plates for 30 minutes at RT. 15 pL of LPS (13.33 ug/ml stock)
was then added to the cell suspension and the plate was incubated for 18 hours at
37°C in a humidified atmosphere containing 5% CO,. Following incubation, the

culture medium was collected and stored at -20°C.



kit (BioSource International, Camarillo, CA).
Concentrati ons of TNF-a and | C50 val ues for test

wa@oompowyds (concentration of conpound that i nhPOT/USTNN4/020384
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LPS-stinmul ated TNF-a production by 50% were
cal cul ated by four paraneter |ogistic curve
(SigmaPlot, SPSS, Inc.). pSS?FE“I%ssay The p38a assay
enpl oyed i s based on neasureffent of ADP rel eased in

obt ai naiP5 LSBT REEE Ty PR s Bk R et o

debidhegrmaste f e@ah iBnssa fyHi@iuﬁﬁ%RPMI\fﬁdﬁlrﬂ CotIniARB % fetal
384-wel | UV-plates. The final volune was 25 nL

pbeyiae satum).o b1 e oferl] suspensivn vasgnenbated guHYHL of test

di ssol v o

aeoBpoutiin RSB b Seu Yol Bl R R bRl ack. 15

n&ﬁ&ﬁm (1 9.39ugAn[ stdtkh wad e Rladt toQhe £dll subferndnand titdplate
HEPES, 20 2-gl ycer ophosphate, pH 7.6, 10 nM

mcubatidrfmrsl@dloum abpY ?vaam@dmdeﬁed@t@omhere containing 5% CO.

hoenol ruv 0.12 6~67
mE? RS P Mo, B rRe N dondyda BB Bheetr oobe 0
DTT, OT8@S§tcdu&ataiéh ﬁﬂﬂle&ﬂemﬁﬂlpﬂﬁaqd@mﬁﬁs@ ubihg@m standard ELISA

Uszst ate. Test conpounds are_ preincubated wth p38a
HaSeoJawrcesbntemationsli ¢apariliondedbn (angentegopy ogm pognd I1Cso

Of atfidrolr PesP éﬁgm\%ﬁ 65@&61&22{1’%3%; gggltp fﬁ%ta {2fad ¢ eﬁlmulated

wer € neasur e aterea
sp‘NPtazopxbdu@rasat by 5@) Moerei calatlatdsd (lfy fbmh |pbratnedm H@ismc curve

V. non |inear |east-squares regression
WE# ré%l% E‘Y CHNF-a Production by LPS-Sti mul at ed
Nggga @, (Bal b/c female, 6-8 weeks of age, Taconic
L ; /treatnment group) were injected
I nt r ap@ht pdBreasshy etpidyed istmped msmeadm&m'lde of IAIEE) re{eaged in the

u/kg of E. coli strain 0111:B4, Sig suspen in
sfeefiprobiaterent thrayghdt 4 D exidation qht%fle \ﬁé%lé% PaTBa@te

2%{%}?% 4 éﬂ éaﬂe%ﬁ@hé&ﬁs@f@ct%g@l ’ﬂg;das§ é? rmed in 384-well

erum was~ separ at e anal yzed for TNF-a
c oncphtgsaThofisal vylunonwey 23 gl prdphisd fess the gdditiohfod 2.5 pL
manuf acturer's instructions (Bi oSource |nternational

Tégmp@mﬁpﬁmb@dma%%dawﬁ) 47 erdgoforsaay Buffer andyp indipf A Ate. Assay
{qﬁ‘gr con an%sﬁtgflf gﬁlso:v&gh e?eta?éms to 5%? ﬁgﬁgﬁg}f%%ﬁefg@{ 121 utgé) §s%gy 25 mM
VﬁHERES?SO @{M%glybdrbp}msﬁl@htam .6, 1(RaMIMgC],, 0.1 mM sodium
orthovanadate, 0.5 mM phosphoenolpyruvate, 0.12 mM NADH, 3.1 mg/ml LDH,
6.67 mg/ml pyruvate kinase, 0.25 mM peptide substrate, 2 mM DTT, 0.005% Tween
80 and 20 nM p38a kinase from Upstate. Test compounds are preincubated with
p38a kinase for 60 min and the reaction started by addition of ATP to 0.15 mM final
concentration. Reaction rates were measured at 340 nm using SpectraMax plate-
reading spectrophotometer for 10 min at 37°C. Inhibition data were analyzed by non-
linear least-squares regression using SigmaPlot.
TNF-a Production by LPS-Stimulated Mice
Mice (Balb/c female, 6-8 weeks of age, Taconic Labs; n=8/treatment group)
were injected intraperitoneally with lipopolysaccharide (LPS) (50 ug/kg of E. coli

strain 0111:B4, Sigma) suspended in sterile saline. Ninety minutes later, mice were
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The conpounds exenplified herein all showed activity
in the above assays as inhibitors of p38 kinase. The

w@3®@siooedardi tory activity of certain conmpounds PeDUSTEH020384

herein are shown in the Table bel ow For p38 kinase

| C50 val ues, "+++" represents <1 nmM "++" represents
between 1.0 and 10 mM and "+" represents > 10 nmM

Exanpl e p38a 1C 50 1 +++ 2 +1803 11 4 144 5 4+ 6 +++ 7

+++ 8 +++ +++ 10 +++ 18 +++ 29 +++ 30 -H .+ 33 +++ 34
ety G QaimiRlpigpyand vigad siimplk g oBtapneda Serig s eparated

i 4B1yEd (TN dotferitiations by commercial ELISA assay per the
manufacturer’s instructions (BioSource International). Test compounds were
administered orally at various times before LPS injection. The compounds were
dosed either as suspensions or as solutions in various vehicles or solubilizing agents.

Results

The compounds exemplified herein all showed activity in the above assays as
inhibitors of p38 kinase. The p38 inhibitory activity of certain compounds provided
herein are shown in the Table below. For p38 kinase ICsg values, “+++” represents <

1 uM, “++” represents between 1.0 and 10 pM and “+” represents > 10 pM.

Example p38a ICs
1 +++
2 +++
3 ++
4 +++
5 ++
6 +++
7 +++
8 +++
9 +++
10 +++
18 +++
29 +++
30 +++
33 +++
34 +++
48 +++
49 +++
50 +++
52 +++




129 +++ 135 +++ 148 +++ 171 +++ Since nodifications

w Il be apparent to those of skill in the art, the
web@sned7subj ect matter is intended to be | i mpeduswby020384

by the scope of the appended clains. WHAT | S CLAI MED

I'S: 1. A conpound of the fornmula: P GRINH R6 R5 or a

pharmaceutical |y acceptabl e dgji.vative thereof,

wherein: Rl is hydrogen, acyl or -P(Q(OH)2;, R2 is

1 is substituted with R3 and

halro, optionally sub 6T arkyr,”
%ﬁgﬁ’% al kyl sul finyl, al ky 35{0?0(%‘” optional |y
Jbstltuted al koxy, optlonally sﬂbstltuted
sterocyclyloxy or alkylaninol Gis an aryl aralkyl.
éﬁoalkyl heteroaryl, heteroafhfkyl or a
rocyctyt—ring-optitonatty—f Ho—aphenyt—rint;

4, provided that the

Fuggocyclyl ring is attached

aa carbon ring atom or G
e~

| e++ he carbonyl group
5. OR83 (Or NRSQOR81: B is

11%9yl or heteroaryl ring; C

$Th 5- menber ed

& Udlyl Ty contar g —on
né"Tring; Dis heteroaryl, opt

two—heteroatons—n
onal |y substituted

tgg oaryl or - C(O NR80R81 e
rdependently hydrogen, al kyl

acht R80 and R81 is

antionall y substituted

¢éfbal kyl | alkoxy hydroxy h

UJO_':T"":TQJ<SQ.) 3_0 S0 o >

efﬁ?oaryl or optlonally

IDI.II.UI.tu IICI.CTUa.IyI, UI‘(U
substituted al kyl ene or hetero
hydr ogen, al kyl, cycloal kyl, h
substi t ut ed

IFCT I IT}II‘I_UPLI UIIO.I I y
al kyl ene; R83 is
eteroaryl or optionally

Since modifications will be apparent to those of skill in the art, the claimed

subject matter is intended to be limited only by the scope of the appended claims.




10

15

20

25

heteroaryl; R3 is selected fromthe group consisting
of : (a) am no, alkylam no or dial kylam no; (b)

wa@egsanon®; (c) optionally substituted heter ocpct/yh2004/020384

(d) optionally substituted aryl or heteroaryl; (e)

het eroal kyl ; (f) heteroal kenyl; (g) heteroal kynyl; (h)
het er oal koxy; (i) heteroalkyH% no; (j) optionally
substituted heterocyclylal kyl[;"°(k) optionally

substi al kenyl; (1) optionally
substi?ﬂ@ggrﬁ§¢ero§y@#y$alkynyl; (m optionally

subst i gut ed Anetpoatyéfityd ahkalxy or heterocycl yl oxy; (n)
optionally substituted heterocyclylalkylan1no (0)
optional |y substituted heterqg ycl¥“ﬁlkylcarbonyl (p)
het er oal kyl car bonyl ; (Qq) ere R6 is al kyl,
het er oal kyl or optionally sul ut ed

het er ocycl yl al kyl ; (r) R8 where R7 and R8
are, independently of eg%%Hot Bydr ogen, al kyl or
het eroal kyl; (s) -Y-(alkyl end 0 where: Y is a single
bond, -0, -NH- or -S(C»n-yé,' s an integer from
0to 2); and R9 is halo, cydno, optRonally substituted

2L PRI ARANY Ao bR ENE Rl OPLional 1Y
- CONRL BRIy dr 5aiRicd] or SCONBEHRLE, “NHSCRRL7 or o

- NHSG2ZNR18R19, where R10 is alkyl or o t|o
subst i Ruishydregesr plg-qpaonatly ﬁ“?StéfP‘i@Q plky, @, alkp{@glﬁnyl

alkylsulfonyl, optionally substituted alkoxy, optionally substltuted heterocyclyloxy, or

alkylamino;

G is an aryl, aralkyl, cycloalkyl, heteroaryl, heteroaralkyl or a heterocyclyl
ring optionally fused to a phenyl ring, and is substituted with R® and R?, provided that
the heterocyclyl ring is attached to the carbonyl group via a carbon ring atom, or G is
OR®3 or NR¥R?'

B is an aryl or heteroaryl ring;

C is a 5-membered heteroaryl ring containing one or two heteroatoms in the
ring;

D is heteroaryl, optionally substituted heteroaryl or —C(O)NR¥R¥;

each R¥ and R®' is independently hydrogen, alkyl, optionally substituted
cycloalkyl, alkoxy, hydroxy, heteroaryl or optionally substituted heteroaryl, or
together from optionally substituted alkylene or heteroalkylene;

R® is hydrogen, alkyl, cycloalkyl, heteroaryl or optionally substituted
heteroaryl;

R? is selected from the group consisting of:

(a) amino, alkylamino or dialkylamino;

(b) acylamino;

(c) optionally substituted heterocyclyl;

(d) optionally substituted aryl or heteroaryl;

(e) heteroalkyl;
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, R4 ,R15 R16 R17 , R18 and R19 are, independently of
each ot her, hydrogen, alkyl or heteroal kyl; (w)

WO G{sAR@) (NR21R22) where R20, R21and R22 i ndepreEs1ohy020384

represent hydrogen, alkyl or hydroxy, or R20 and

R21t ogether are -(CH2)-where nis 2 or 3 and R22 is

hydr ogen or al kyl; (u) -NHC(>§I)4:§R23R24 where X is -O
or -S-, and R23 and R24 are, 1 ndependently of each

ot her,  hydrggen, %hklyl or heteroal kyl; (v) -CONR25R26
wher e 5 a erﬁﬁg(l tdependently represent hydrogen,

al kyl, (det eneratdsiidyn@l optional 'y substituted
het erocycl yl al kyl , or R25 and R26 together with the
ni trogfh t oh¢iRioglkokrey are attached forman optionally

subst i iggsdpggltog%g,o&y@h&l ring; (w) -S(OnR27 where n is

an int rom and R27 is al kyl, heteroal kyl,
optionghly sptimtally stestitiet kstaoywlylhlklykyl or - NR28R29
where R28 and.R29 are,. i ndependent|y of each other,
hydr ogffl, aPRin2 VSMIEPEQWGEVP?YC(IXJ?H(E%i oal kyl al kyl ,
cycl oalky! abjsiyehally 3nshiexsd Rabdsyykxpyy; al
optionally substi Yut ed with alkyl, halo, hydroxy or
am no; (thy) aptydraiy sekstikuyedhateroeyclylalkoxy or heterocyclyloxy;

7 el ky [ne. PRI KuRREyed Rhefe ROSREINT ST " o
-0, aps) R3Gpihadnduidtituted ketérodgpaalteithibpnglf, each

ot her, hydrogen, al kyl or heteroal kyl; (aa)
- 0c( O (R kyhelswatkpoartonyl, oc( O) - NRLR' where Rland R

oL olbperdmsbuusEsen, ghyhhpathhopiony s
hyeemggclyla{ldd) hal o; (ee) pseudohal o; (ff) hydroxy;

(r) -NHSO,NR'R® where R’ and R® are, independently of each other,
hydrogen, alkyl or heteroalkyl;

(s) -Y-(alkylene)-R® where: Y is a single bond, -O-, -NH- or -S(O),-
(where n is an integer from 0 to 2); and R’ is halo, cyano, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted heterocyclyl, -COOH,
-COR'’, -COOR'!, -CONR'’R", -SO;R", -SO,NR""R'®, -NHSO,R"" or
-NHSO,NR'®R'®, where R'’is alkyl or optionally substituted heterocycle, R is alkyl,
andR'> R R™R" R'* RY R'® and R" are, independently of each other, hydrogen,
alkyl or heteroalkyl;

(w) -C(=ENR*)(NR?'R*?) where R*, R? and R** independently represent
hydrogen, alkyl or hydroxy, or R* and R?' together are -(CH,),-where n is 2 or 3
and R**is hydrogen or alkyl;

(u) -NHC(X)NR”R24 where X is -O- or -S-, and R* and R* are,
independently of each other, hydrogen, alkyl or heteroalkyl;

V) -CONR*R? where R* and R* independently represent hydrogen,
alkyl, heteroalkyl or optionally substituted heterocyclylalkyl, or R? and R*®
together with the nitrogen to which they are attached form an optionally
substituted heterocyclyl ring;



(gg) optionally substituted al koxy; (hh) C(L)R40,
where L is O S or NR55; R40 is hydrogen, optionally

wGeaipsniwm ed al kyl, optionally substituted al ke@myius2004/020384
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optionally substituted al kynyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally
substituted heteroarylium opjs onal |y substituted

cycl oal kyl, optionally substi St ed heterocyclyl,

L) RS hal I r
gi( R)52R 543%‘2?3%%‘%&?2@%%%“3@? 2}3;52% X Bl |
( h%temﬁlkgri,io%)ltiaﬁarllfyglubmtsﬁ»ted hi}tﬁﬁiﬁgclyllagﬁl aT]diﬂnggE”am}lereR@rﬁnd R?
| hdaepende ro n, .a , en , n , ar ,
héqee&%ésw smtﬁe? 6%8@1?5, &afﬁir%%@@aﬁ RY e}@fﬁ@"&%ﬁozym yl Y
OR55 NR6 - i i f
ngl) f or@%ﬁ%m@@ggle ’b}clé‘ﬂyylﬁl‘k?nﬁ anﬁa?idoﬁﬁ?laﬁ@ﬁylﬁglﬂ

togeth al kenyl eéne, al kynyl ene,
heptéomatly lybstinsed with atkyk hetohbydrosy eedmaimoed as in (i);

R55 i s hydrogen,. al kyl,  alkenyl . al.k l., aryl,

het er o@Byl , a‘%’iﬁ’%‘?‘%ﬁ%‘@%‘?ﬁ hef?%‘l%?f‘ﬂ?‘f/arﬁg‘/r‘éﬂ?et erocycl yl ;
R56 i s(4)ydr gagkylerd-KRPR* BbkeAylendl BB Y hered Y9-NH-, -N(lower
heteroaryl, hetgroaryliym cycloal kyl, heterocyclyl,
CRBBS D opt RGOS, R iR e iafiepereBitiral cagluaiher, hydrogen, alkyl

iQ?ﬁ&g%QﬁPf|y hydr ogen, al kyl, al kenyl, al kynyl, aryl,
heteroaryt, heteroarylium cycloal kyl, heterocyclyl,
OR66 0(aalNR6 ARGR))-slkylBee CanH odR6OCIOPBIRIRT whatR' and R" are
al kyl ene, al kenyl ene, al k nXIene, het er oal kyl ene,
wher e FBlsPnsyy Bylpgengriaipyls al kenyl , al kynyl, aryl,

net er ot hBRlARIRAKAYIdor @t‘ék%?)'slﬁg?nﬁéné?et erocycl yl ;

R57 an are selected as in (11) as follows
(i) R5TccandhRi®game each i ndependently hydrogen,

opti onz(H)y ﬁﬁlbst ituted al kyl, al kenyl, alkynyl, aryl,
hetero |, "8t eroarylium cycl oal kyl, heterocyclyl,
OR55, NR§7RB&uabhdlo;L) R69, where R67 and R68 are each

i ndependent |y hydrogen, al kyl, al kenyl, alkynyl, aryl,
het er o&ffy| , hidogyoaryl i um cycl oal kyl or heterocyclyl,

or togetRher I y nyl ene, al kynyl ene,

het er ogﬁsyl 8&@‘?@255%83“?%31%%}% en, al kyl, al kenyl,

al kynykhh)ar Y(L)RI&tveteeal yd O, $et BIRGQRY! is ipirogys lopabiatly,

het erocycl yl, OR70 _or NR62R63, where R70 is al kyl
asRestifyted ‘&K)(ly pRifonally 9‘|1b,snﬁ’é?de‘%1%%{‘ry§althlﬁ’é%lb’r%‘gi‘%ﬂl‘ieé Akynyl,

C . . "

¢ SPAAEEX e AR Rl A b B, e RO fuced
ohetatdayylemgoptibhallyesubstitRe@ cprichlRA3optiomaasibstituted

B

gF{Rﬁﬁ ?ra]:gkﬂﬁ?e deRRUNS N fiPsrTiidb& IR (i) R RERY 28O R are each
independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium,
cycloalkyl, heterocyclyl, OR* or NR%R®; or (ii) any two of R, R and R*
together form alkylene, alkenylene, alkynylene, heteroalkylene; and the other is
selected as in (i); R* is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl or heterocyclyl; R is hydrogen, alkyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR® or NR¥R%; where
R%* and R® are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR% or NR®R®, or R* and R%

together form alkylene, alkenylene, alkynylene, heteroalkylene, where R%® is
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het er oal kyl ene; and (ii) optionally substituted al kyl;
R4 is selected fromthe group consisting of: (a)

whyasogens (b) halo; (C) alkyl; (d) al koxy; anBC(/@$2004/020384

hydroxy; or R3 and R4, which substitute adjacent atons
on a ring, together form al kyl enedi oxy, thioal kyl enoxy
or al kyl enedithioxy; R5 is s cted fromthe group
consi sting of (a) hydrogen “halo; (O al kyl; (d)

amkgRary alkot AL AR a%fh’ezepi Bk Yoo
optfeoeatllyly RSUAsERT late&déldatbti%b m:m:ble(,u) esliolmwsu(g nRY’layid R*® are
substituted heterocyclyl

s gadrindependemilythyAEgse. cgnﬂaméﬁ&ivbst(tﬁsed&iw aélmnfyb Aynyk gyl
f 55 671568 6
R e e S R T e

c avhorme®® alb R *sars edchdhdzpehdenthy thiydrogem watkyd.callsingt, iafiyngk, aryl,

heteroaryl, heteroarylium, cycloalkyl or heterocyclyl, or together form alkylene,
alkenylene, alkynylene, heteroalkylene; and R¥is hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR™ or NR*R®,
where R is alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocyclyl; or (ii) R> and R’ ® together form alkylene, alkenylene, alkynylene,
heteroalkylene, or alkylenoxyalkylene; R® and R® are each independently
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocyclyl, or R® and R® together form alkylene, alkenylene, alkynylene,
heteroalkylene; and

(ii)  optionally substituted alkyl;

R* is selected from the group consisting of:

(a) hydrogen;

(b) halo;

(c) alkyl;

(d) alkoxy; and

(e) hydroxy;

or R? and R*, which substitute adjacent atoms on a ring, together form
alkylenedioxy, thioalkylenoxy or alkylenedithioxy;

R’ is selected from the group consisting of

(a) hydrogen;

(b) halo;

(c) alkyl;

(d) haloalkyl;

(e) thioalkyl;

()  hydroxy;

(2) amino;

(h) alkylamino;



(a) hydrogen; (b) halo; (c) alkyl; and (d) al koxy. 2.
The conmpound of claim1l, wherein Gis OR83 or NRBOR81.

w@2005haoconpound of claiml or claim?2, whereiPCT/B8B04/620384
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al kyl or cycloal kyl. 4. The conpound of anyof cl ai ns
1-3, whereinR is alkyl. 5. The conpound of any of
clains 1-4, wherein Ris ethy% 6. The conpound of
claim1 or claim2, wherein F ghd R are each

i ndepepdent agen, optionally substituted al kyl
or optpgnalp%ﬂ§%%@@?1uted cycl oal kyl, or together from

optionghly hetbshlkylyt ed al kyl ene or optionally

substi %t ed het er oal k¥.l ene. Sl 71 The conpound of
anyof ai ngPuonaly suhstigited\pricrar¥flaR and R are each

i ndepepcjent b%ﬁdmﬁp@ﬁ?sﬁt@éd RALbOR hikyBUbst i tut ed
cycl oal Kyl . 8. The conpound of anyof "clains 1, 2, 6
and 7, (mher eptrorRllynetiRtituted ksterhcyahdelsexident |y hydr ogen,

cycl ohexyl, 2- hyl.cycl ohexyl, 3-pentyl,
bi cycl g’[)sz. 2?‘%}’&@@? L

1- et hyyyl cyematexiydnylBhsxkaamitosulieid vt di-i ndanyl ,

cycl opropyl, 3-chl orobenzyl, cycl opentyl,

2, 4- di chl or alkxlepynosulforylohexyl net hyl ,

3, 4-di ghl or 4- et hyl cycl ohexyl,

3-trifI§oroﬁ§?%éﬁ%é%§§P, 4-tert-butyl cycl ohexyl,

neopenty)l , tdrboxybenzyl, N-ethyl-2-pyrrolydinyl nmethyl,
h : .

1 cyel Brbpsiion hesmampasipre gt o

2-pyrralyi di gydebay! . or R80 and R81 together form

pentylgﬁe oryz,gaﬁexylene.9. The conpound of any of

clai (1), 2hand 6-8, wherein Gis NH or

NH( cycl qhex @ 10. The conpound of claim1l, wherein G
is aryfC hefyl bé‘P& , cycl oal kyl, heterocyclyl or

het er ogycl yhikgry.i onal 'y fused to phenyl, and is
substituted with R3 and R4, provided that the .

het er o@ycl y[The ferapquad af ¢laighb avhersin Gés @B 96AR Ryr-oup

2 30 Ay PO, B R .
cycl opant yl Tae chiapouy of atycbfichirsub3whendin®* Wik tlkylR3 and
R4 5. The compound of any of claims 1-4, wherein R® is ethyl.

6. The compound of claim 1 or claim 2, wherein R® and R are each
independently hydrogen, optionally substituted alkyl or optionally substituted cycloalkyl,
or together from optionally substituted alkylene or optionally substituted heteroalkylene.

7. The compound of any of claims 1, 2 and 6, wherein R%® and R are each
independently hydrogen or optionally substituted cycloalkyl.

8. The compound of any of claims 1, 2, 6 and 7, wherein R¥ and R*' are each
independently hydrogen, cyclohexyl, 2-methylcyclohexyl, 3-pentyl, bicyclo[2.2.1]heptyl,
1-ethynylcyclohexyl, methoxybenzyl, benzyl, indanyl, cyclopropyl, 3-chlorobenzyl, |
cyclopentyl, 2,4-dichlorobenzyl, cyclohexylmethyl, 3,4-dichlorobenzyl, 4-
methylcyclohexyl, 3-trifluoromethylbenzyl, 4-tert-butylcyclohexyl, neopentyl,
fluorobenzyl, N-ethyl-2-pyrrolydinylmethyl, methylbenzyl, pyridylmethyl,
morpholinylethyl, 1-cyclohexylethyl, 1-phenylethyl or 2-pyrrolidinylethyl, or R¥ and R®

together form pentylene or 2,5-hexylene.



12. The conpound of any of clains 1, 10 or 11, wherein
Gis phenyl and is substituted with R3 and R4. 13. The

wa@ooppooyds of any of clains 1 or 10-12 that haspéDUR200&020384

10

15

20

(I): I wherein: Ais an aryl, heteroaryl, cycl oal kyl
or a heterocyclyl ring optionally fused to a phenyl
ring, provided that the heteggﬁyclyl ring is attached
to the carbonyl group via a carbon ring atom 14. The

o o3 acor e AU cfhhy LRI, s

bycioheky@). oxazol e, isoxazol e, fur an and t hi ophene
r| ngs. 15. The conpound of any of claims 1-14, wherein

Cis alPyraZbeeorgpoupdphcdain b W@Gf@rylrhréerewbexrmﬂar
f
R0 o LR nah RLE1 86yt ] SbREY S 0 and

WRE movidéld that the hyteargtigl ring3.atthéhed Tb ¢hexartmmyhgroop viary/carbon

one of clains 1-15 and 17, wherein conpound has
f BPEAOM- RINH OH - | BJ R6 R5 || or a

phar mageut i gt Lomfa€BE @lhel Sidivab! Mﬁer&ﬁ@ Fs%flenyl p?lndyl

wherein the ring NH group may be rep aced

t beclohgkyl) cyalopatylres penzyRand msubsg(ut})d(vma) m:{gl}l R

Tre, | 14%andns dmegldf of AR AR SR FidheRin Gifti andis
I gdbsﬁﬁlteavﬂﬂﬂ{mgwtl cally acceptabl e deri vat i ve

thereof. 20. The conpound of any one of cla 1-
17 and118 \"mgp@rppoqqqlé) any of claims 1 or 10- 12that has formula ):

R4 G ﬁ
RINH
RO RS

wherein:

A is an aryl, heteroaryl, cycloalkyl or a heterocyclyl ring optionally fused to a
phenyl ring, provided that the heterocyclyl ring is attached to the carbonyl group via a
carbon ring atom.

14.  The compound of any of claims 1-13, wherein C is selected from pyrazole,
imidazole, pyrrole, thiazole, isothiazole, oxazole, isoxazole, furan and thiophene rings.

15. The compound of any of claims 1-14, wherein C is a pyrazole or imidazole
ring.

16. The compound of any one of claims 1-15, wherein C is an imidazole ring.

17. The compound of any one of claims 1-16, wherein C is a pyrazole ring.

18. The compound of any one of claims 1-15 and 17, wherein compound has

formula II:



conpound has fornmula IV: RP IV or a pharmaceutically
acceptabl e derivative thereof. 21. The conpound of any
wor@sobes ai ns 1- 15, 17 and 18, wherein the coPQDURZNN4/020384
has fornmula V:or a pharmaceutically acceptabl e
derivative thereof. 22. The compound of any one of
clains 1-15, 17 and 18, wher 3} t he conpound has
formula Va: R P Va or a pharmaceutically acceptable
derivative thereof. 23. The cgmpeund of any one of
clains 1-16, whereiR3the com:pou d has formula VI: RINH
- N R2 or a pharnaceutj Pabl e derivative
t hereof , wherein thg\3 H © ou‘ may be repl aced by
one of the-C(O) A(R3) (R2 - Ry \or -B(D) (R6) (R5)

substituents. 24. The conpound o f e of clains
1-16 and 23, wherein the conpoun formula V:VII or
a pharmaceutically acceptabl e de i e, t hereof . 25.
The conpound of any one of claiRfs 1-16 RAd 23, wherein
t he conpound has fornmula VPI: AVITI or a

phar maceutical |l y acceptabl e dertvative thereof.

TBrea ﬁ%ﬁﬁ%&ﬁﬁcaﬁ% aéRYtaBI8 @ematleé ﬂ\bfé&f WhéRin m@ﬁﬁgem ﬁodfsmay be

hydr ogen he conp one of_ cl ai ms
\Amiaéﬁdwb)R‘Zw of &twﬂff@géﬁl MR ) d&ve@r ﬁlﬂﬂ}ﬂi )(R®) substituents.

19. The compound of any one of claims 1-15, 17 and 18, wherein the

compound has formula III;

R3 o)
R2
R4 \
/ .
R'NH | D
R6 R®
III

or a pharmaceutically acceptable derivative thereof.
20. The compound of any one of claims 1-15, 17 and 18, wherein the

compound has formula IV:

10 v
or a pharmaceutically acceptable derivative thereof.

21. The compound of any one of claims 1-15, 17 and 18, wherein the

compound has formula V:



28. The conpound of any one of clainms 1-27, wherein R2

i s hydrogen, nethyl, n-propyl or
w@2kloavobenzyl am nocar bonyl met hoxy. 29. The cPopUs2V04/020384

of any one of clains 128, wherein Ais an aryl ring.

30. The conpound of any one of clainms 129, wherein A

is a phenyl ring. 31. The co und of any one of

clainms 130, wherein Bis an aryl ring. 32. The

conpound of any one ofpgclaims 31, wherein Bis a

phenyl ring. 33. The congound/of any one of clains 1

32, wherein Dis -C(ONR

one of claims 1-33, whBrein

I ndependent |y hydrogen, GygHo

conmpound of any one of clains ] erein R80 is

hydr ogen. 36. The conpound of a e of clains

1-35,wherein R81 is cycloal ky gxy. 37. The

conpound of any one of clainms 1-36,wherein R81 is

C3~cycl oal kyl or G ~al koxy. 38. The conpound of any

one of clainms 1-37,wherein R8Y is cyclopropyl or

met hoxy he co nd of any one of clains
198%1’}\‘/95'@?@}1%%3’ P%ceB%gliegﬁ%‘fainve @’G%Q ituted heteroaryl.
40. The, cONMQERGmBouRAINDE 2P 8n@br QhidlsB1413%ma N4, @ﬁerel_f_l r;che

wherein Dis optionally substituted triazolyl.
c oomppend lek femmuloMe: of clains 1-32, 39 and 40, wherein
Dis 1,2,4- triazol-3-yk. 42. The conpound of any one

of clainms 1-41, wherein R3 ydr ogen, optionally
%}o al |y substituted
ewddhaf oNor OR41; where L is

substi tuted heterocyclyl
al kyl, C(L)R 40, hal o, R'ps

O S or NRS5; R40 is hydroggq” Ontionally substituted
al kyl, optionally substituted al enyl, optionally

; QMN The conpound of any
0 3ndoR81 are each

\\
I qahalkoxy. 35. The

substituted al kynyl, optionall ?tuted aryl,
optionally substi t ut ed het er oal optionally
substituted heteroarylium $ |y substituted
cycl oal kyl, optionally substituted heterocyclyl, C(L)R

5 56, hal o pseudohal o, OR55, SR%%, NR57R58 or
or a pharmaceutically acceptable derivative thereof.
23.  The compound of any one of claims 1-16, wherein the compound has

formula VI:

10 V1
or a pharmaceutically acceptable derivative thereof, wherein the ring NH group may be
replaced by one of the -C(O)-ARY)RY, -R?, or -B(D)R)(R®) substituents.
24.  The compound of any one of claims 1-16 and 23, wherein the compound

has formula VII:



Si R52R53R54; R41 is hydrogen, optionally substituted
al kyl, optionally substituted al kenyl, optionally
weubspodwnt ed al kynyl, optionally substituted apgi/1S2004/020384
optionally substituted heteroaryl, optionally
substituted heteroarylium optionally substituted
cycl oal kyl, optionally substijggted heterocyclyl, C(L)R
59, NR60R61 or Si R52R53R54; where R52, R53 and R54 are
selected as in (i) or Ri) _as follows (i) R52, R53 and
R54 are each i ndependent JL ogen, al kyl, al kenyl,
al kynyl, aryl, heteroapy. et eyaryl i um cycl oal kyl
het erocycl yl, OR55 or NR62R or Mdr2) any two of R52,
R53 and R54 together form'aiHyl ehe, gl kenyl ene,
al kynyl ene, heteroal kyl ene; an other is selected
as in (i); R55 is hydrogen, al al kenyl, al kynyl ,
aryl, heteroaryl, heteroarylgaddm—Cycigal kyl or
heterocyclyl; R56 is hydrogen, alkyl, alkenyl,
al kynyl, aryl, heteroaryl, heteroarylium cycloal kyl,
het erocyclyl, OR55 or NR64R65YIMhere R64 and R65 are
2BEAphRARDARARAL hotePUOIR0BultLer 21 keny! @l kynyl,
aryl; heteroaryl, teroarylium cycl oal kyl,
Pet er Olﬁiﬁl yThe mﬁ;ﬁal ’ ubd lbm@ms fiﬂmnlg% mﬁ 251,&511&'@1? qfeiwﬁqpound
rma e, al kenyl ene, al kynyl ene, heteroal kyl ene,
mﬁ@ﬁ%mﬁg%bﬁg hydr ogen, al kyl, al kenyl, al kynyl, aryl
heteroaryl, heteroarylpum cychoal kyl or heterocyclyl;
R57 and R58 are sel ect ed™& n/ (1) R% (ii) as follows
(i) R57 and R58 are eaﬁ. <
al kyl, al kenyl, al kynyl", ar \Qe‘eroaryl,
het eroarylium cycl oal kylr'NR ocyqﬁyl, OR55, NR67R68
or C(L)R 69, where R67 and R68 each i ndependently
hydr ogen, al kyl, al kenyl, al ky aryl, heteroaryl,
het eroaryl i um cycl oal kyl -orgghetefo lyl, or together
form al kyl ene, al kenyl ene, ngynerne, het er oal kyl ene;
and R69 is hydrogen, alkyl, alkenyl, alkynyl, aryl,
het eroaryl, heteroarylium cy€lldal kyl, heterocyclyl,
OR70..0r NR62R63 re ,R70.i s, al kyl, al kenyl, alkynyl,
a?\i I?haHE%"SP%Cgﬁ¥ F‘?C\éﬂg?ls AgRAlYS tBFﬁeO?éym oal kyl ,
het er ogg.cl yTThe &6mfdunll oRa@EnddbtRarishers, ierBimRK¥H§ BB gen.
al keny| ene, al kynyl ene, het eroal kyl ene; 9 i,s
hydr ogéh, alRgFOMPeLREPkANY oa¢ REmaims 1246y wherpiatRéipladgdgen or lower
Rﬁﬁgroaryliunl cycl oal kyl, heterocyclyl, OR70 or
R63; R60 and R61 are each independently hydrogen,
al kyl , 2&l keTid conglokydyf any any of, cldigb @r20awidrein R? is hydrogen, methyl,

het eroaryl i um. cycl oal ky], heterocyclyl or L)R 71,
m—gfogy%-qhior lpqg%ylgmgpg% yﬂm’é\anzl , yar yl, b
gatS er ggg.yl  TRESSRIRBAY bt AT onEHENRAL KR, wREGLITAOE%E b} ring,

30.  The compound of any one of claims 1-29, wherein A is a pheny] ring.

31. The compound of any one of claims 1-30, wherein B is an aryl ring,

32. 'The compound of any one of claims 1-31, wherein B is a phenyl ring,

33. The compound of any one of claims 1-32, wherein D is -C(O)NR*R®',

34, The compound of any one of claims 1-33, wherein R¥® and R®' are each
independently hydrogen, cycloalkyl or alkoxy.

35. The compound of any one of claims 1-34, wherein R¥ is hydrogen.
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NR62R63; or R60 and R61 together form al kyl ene,
al kenyl ene, al kynyl ene, heteroal kyl ene; R62 and R63

ware@seemns i ndependent |y hydrogen, al kyl, al kenp¢T/US2004/020384

al kynyl, aryl, heteroaryl, heteroarylium cycloal kyl,
heterocyclyl, or R62 and R63 together form al kyl ene,
al kenyl ene, al kynyl ene, het erl%?l kyl ene. 43. The
conmpound of any one of clains 42, wherein R3 is

hydr og 0 t tar 8]

opt | on§€I y gh%&:{}&}{ lu%{d §f’z§1§/ oh ot cg%‘jgg ﬁogfﬁﬁrg#nyﬁ is czcloalkyl or

oplkboyal | y substituted heteroaryl ( O) nR27 or CR41

44. The_conpound of any one o{ cl ai_ ns R?

s hyd%gen DERRMAS PANY 988 P Haisd LRURENCD [ fGaceycloalkyl or
8pt| onal |y substituted heteroaryl, opti onal | y

6§t|t ted al kyl, C(L)R 40, iodo, chloro fluoro

S( O) nR23. or TﬁRdolnpoﬂ:ﬁd offhny oocnﬁdmms le¥7, afhgremrib isfcyclopropyl or

clai,ms 1-44,wherein R3 is hydrogen, optionally

sIE8ORY-ut eddi oxol anyl pyrimdinyl, pyridyl, pyrazinyl,

cyano, 39xadiTag &dnipound bf @EdnY bf clﬁiﬁis"lyjﬁ Wh@rcm D is optionally
nmet hanesul fonyl , opti onal 'y substitut ed met hyl, C(L)R

4eubstitited heigtobilo or ORA1. 46. The conpound of any one

of cl a'égs 1Tﬁé cé’f@ﬁuﬁh Qr ﬁi/ o!n§ or'é’lgifrgq@ﬁ' £d 39,' QLA optionally
pyrimdinyl, pyri , pyrazinyl, cyano,
Oxﬁﬁtlﬁfeﬁhyizptyll azol yl, methylthio, met hanesul fonyl

optional |l y substitut dmsthl O.R 4 hi
or opt #bnal i G§W§8f@8’%f’ﬁﬂi 153? ggl'ﬁ‘?éio‘g%ﬁ‘ﬁ‘ Wgébqfl 2,4-
aya- 01 #of clains 1-46,wherein R3 is hydrogen, 2-

di oxolanyl, pyrimdinyl, pyridyl, pyrazinyl, cyano,
oxadi a#dl yI The ccnra;zccmln;ibfarryelnhyfclhlml “4ie wheneiwsRi i§ bydrogen,

mephosy b SERb FaAe erafRORY obthATbp BBy AR L CLIR®, hato,
t pbsidRrY oM IORY! WHERXYisD, S 8F mm“f’rﬁtm@sagerﬂapnaﬁmly

conpound of any one of clai ms 1- 47, wherein

opub&ﬁ?@leﬂ plieilentionatly qubstitod allwgyl vn@owhpﬁmutwd dlkynyl,
oPrShbl §lhpdsd B JHORRUY FRplhulEhidosH Shubny

a@albdfuhtamhe@:rwrynah@bptwwnylsabwhamdyoloaﬂm dhivnally
conpound of any o

NP e RO ICRaNSiA cg;y) )h?l(?e;ﬂqyﬂohalo INERENSEB ARRS o

E’gﬁgﬁ&? o Iéf;féﬁ{iﬁ%’% }gtﬁ(gr{mg’)sﬁgétﬁgféﬁtaﬁ‘ly}h opt¥brlafly siBdtituted

( Alkehnlyhoptibeaiky $dstitvodd a]lkyinx/ll, pptder(aBlycbstitotedresply loptionally
substituted heteroaryl, optionally substituted heteroarylium, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, C(L)R%, NR¥R® or SiR*R™R%,
where R*2, R® and R™ are selected as in (i) or (ii) as follows (i) R* R® and R*
are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl, heterocyclyl, OR™ or NR”R®; or (ii) any two of R?,
R and R* together form alkylene, alkenylene, alkynylene, heteroalkylene; and
the other is selected as in (i); R* is hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalky! or heterocyclyl; R* is hydrogen, alkyl,
alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR™ or
NR¥R®; where R* and R® are each independently hydrogen, alkyl, alkenyl,

alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR% or
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pi perazin-1-yl net hyl,
[ 2- (2- benzyl oxy-5-chl or o- phenyl ) - et hyl am no] - net hyl , (3

WO 20080009923 i n- 4- y| - propyl am no) - net hyl , car banoyP@EURDNY020384

2- (4- et hyl - pi perazi n-1-yl)-2- oxo- et hoxy,

2- 0x0- 2- pi perazin-| -yl - ethoxy,

2-(3-am no-pyrrolidin-I-yl)- Xo- et hoxy, 2-

(3-net hyl am no-pyrrolidin-1- yF? 2- 0x0- et hoxy, 2- (3, 5-di

NRREPRI, BE REY A7 RS %Q’étﬁe’ra’oﬁ% QABLyIEREY alkenylene, alkynylene,
2- nor phol i n- 4-y|-2-oxo et hoxy,

[ etetohkaykenienivhiane ™ 2slyydregem/|a)ky¢,aaflbmﬁbwllcynﬁembwteroaryl
X]glet%rgal?y e :cg)lc(%) g(yf t%ro%ycly¥| Iif’ %ﬁﬁ‘ﬁmﬁfe%@ﬁg%d]as ql‘?t(ﬂ r (i1)

héfsdfbmswsmbeRV'a)ndﬂlshﬁ&@bbalmbilddmlyh%@gen alkyl alkenyl
IEI peri zinyl methyl. 51. The conpound_ of any
c?

Vg, TBO IR et aEoryham, SgElomial BeitOANY OPRanR TR
Gsl 7
O QRT nEh RY 2o RETSEeabh Tl achYy i ken, allcy, afeny!
adlkonyl, aINRHIERESanyI Imyﬁrbmallklyll cydsalkyher lnstenpoyeis], of tegegher
e s oAk IS CFaVA I TERC g R 8 Ifdrogen, alky,

Czhﬁé , Akpdyl, e RGP He%erbéﬁ@hﬁﬁle’éycloalktyl heterocyclyl, OR” or
cycl opropyl an, no, NH2, “i'sopr opyl am no | am no,

pNBe BazM’hplrf; Roﬁ ln@tkWI atkenyo, allswloz;wb dptareartiy hethroarylium,

AR B S SRS 3% AR R BRES APl et
hydyRgere, h@mrbﬂnﬂlehef Isfﬁbssmydrugag a&dyxeaniényl Odlkynyl, aryl,
optional ly substituted alKk gpound, qf 4y 4 ol
ohRseToprY) %@tw@amdwl cRkOREG} lquFxclhly@rl%gehN& "Ryls&y| and R

e ST PRI RVRGED SRRl s
hlydt:xga%}dg ﬁyghﬁllqd),rtmgﬁndycdfrl m@(mk ngfndgl‘nsgmys@,lkenyl
T RO e R e e A A e oA
hﬁh@wa 'RfO %@kﬂxbgemmonham@yleﬁe AudnQlere, AR Ryn e@e

mpoun one of clains 5 wher ei n
hb!@ibmgﬂtry,ler@- BR?-/ Ib atd wh)leqletpendetyly hyssngszl, alkyl alkenyl

l%yw}loyr_ T l'éﬁgﬂy'fu%'? Zheﬁé/raiirg)gg}naﬁy%llogillk%g)lﬁte%oceyyclﬂ% or R? and R®

Zr@ém@tcmﬂ PkprRhaZilkenylend, hikyhyRhbWeteroalkylene.
oxadi azol yl met hyl, et henyl, 2-dinethyl am noethy

4- chl ofbphehbky@npeynd frany ape qxf.%awdxéﬁ F’heﬁ\?‘@p&l is hgdyogen,
TQ{?\ @%@%Hggltﬁfed%}/er%ﬁlﬁf oftiHaT shoatuted kRl EEYRE, Ko,
cyano, optionally substituted heteroaryl, S(0).R? or OR™.

44. The compound of any one of claims 1-43, wherein R’ is hydrogen,
optionally substituted heterocyclyl, cyano, optionally substituted heteroaryl,
optionally substituted alkyl, C(L)RY, iodo, chloro, fluoro, S(O)nR27 or OR*.

45. The compound of any one of claims 1-44, wherein R’ is hydrogen,
optionally substituted dioxolanyl, pyrimidinyl, pyridyl, pyrazinyl, cyano, oxadiazolyl,
triazolyl, methylthio, methanesulfonyl, optionally substituted methyl, C(L)R¥, iodo,
chloro or OR™.

46. The compound of any one of claims 1-45, wherein R? is hydrogen, 2-
dioxolanyl, pyrimidinyl, pyridyl, pyrazinyl, cyano, oxadiazolyl, triazolyl, methylthio,



di hydroxy- 1-propyl. 60. The conpound of any one of
clains 1-59,wherein R4 is hydrogen. 61. The conpound

wobkooanysane of clains 1-60, wherein R5 is al kyPCT/622004/020384
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The conpound of any one of clainms 1-61, wherein RS is
met hyl . 63. The conpound of any one of clains

1-62, wherein R6 is hydrogen. 449- The conpound of any

one of clainms 1-25, wherein: Rl is hydrogen, acyl or

Flpehjl@@glﬁmyl RQtwmal]wsﬂlbstgatE;d thethyl, C@D)WT 1|0dlo ,ahkotb toioptionally
heteroaryl or a heterocyclyl ring
opﬁlﬂ%gﬁtélltef%%é?ﬁ to a phenyl ring provided that the
het er oy | y! THd Jaalpbﬁn@aftaﬁg; Bﬁedoftcpmbif 46 %ﬁé?éﬁ{ R G H;;"FR)gen 2-

via a carbon ri )gatom 'S an ary et er oar
r.@@(ol@yl @Yﬂ@tdéﬁ ayyitlyl, pypedimbalyine, exddszolyly tréctolyl, methylthio,

ergegté%%g f;/ S-r%eggyo?%xgﬁ@azo klg/l?:t\ﬁh i gacggoﬂ?aﬂnc ICH‘RS&@;%&GOX%

hyatmylxoxyhahexﬁ afy¥lopedspoRP] i-Bitdk | darbatiabutbky 86 carbamoylmethoxy.
heteroar 1); R3 is selected fromthe roup CO?SIStIng

of : (a)*8ani nghe campoynshkafiany ene Qf|cb!m§/l-é  witsreigi B) is optionally

a BPme optionally substituted heterocyclyl;
(§¥B%%¥lon§$?% substituted aryl or heteroaryl; (e)

het er oaﬂ9kyl ; [He)compowrdad] Iak;emd of claiphs hgs avmeéuktymslmeiﬂlﬁ}m Which is
ona

h et @HX Hlée%de\gug@lgfé er{)ﬂ%la Vi rglﬂr,; )%ragﬁ@aﬁr%ﬁg S{D k}elterocyclyYalkylammo.

su bst i tsot ed NRIBMpEMEI df'aﬁ’* &relaflclmlﬁslﬂ-49 RiHeRRR 'xfxs N-

substituted heterocyclyl al kynyl ; opt 1 onal
sumphqll%’b@ﬁth'bé,t}B'ﬂwymbﬁylb’]afvi(@a@-cblprophenyl) 1- ethyl)ammomethyl N-2-

morpholinyl-1-ethyl)aminomethyl, (3-chloro-benzylamino)-methyl, 4-(3 -chloro-phenyl)-
piperazin-1-ylmethyl, [2-(2-benzyloxy-5-chloro-phenyl)-ethylamino]-methyl, (3-
morpholin-4-yl-propylamino)-methyl, carbamoylmethoxy, 2-(4-methyl-piperazin-1-yl)-2-
oxo-ethoxy, 2-oxo-2-piperazin-1-yl-ethoxy, 2-(3-amino-pyrrolidin-1-yl)-2-oxo-ethoxy, 2-
(3-methylamino-pyrrolidin-1-yl)-2-oxo-ethoxy, 2-(3,5-dimethyl-piperazin-1-yl)-2-oxo-
ethoxy, 2-morpholin-4-yl-2-oxo-ethoxy, [(1H-benzoimidazol-2-ylmethyl)-carbamoyl]-
methoxy, [2-(2-benzyloxy-5-chloro-phenyl)-ethylcarbamoyl]-methoxy, [2-(5-chloro-2-
hydroxy-phenyl)-ethylcarbamoyl]-methoxy or 4-piperizinylmethyl.

51.  The compound of any one of claims 1-50, wherein L is O.

52.  The compound of any one of claims 1-51, wherein R¥ is hydrogen,
optionally substituted alkyl, optionally substituted alkoxy, NR’R*® or cycloalkyl.

53.  The compound of any one of claims 1-52, wherein R¥ is hydrogen,
alkyl, alkoxy or NR*'R*,

54.  The compound of any one of claims 1-53, wherein R* is hydrogen,
cyclopropylamino, NH2, isopropylamino, methylamino, piperazinyl,
dimethylamino, cyclopropylmethylamino, ethylamino, cyclopentylamino or tert-
butoxy.

55.  The compound of any one of claims 1-54, wherein R* is hydrogen,
optionally substituted alkenyl, or optionally substituted alkyl.

56.  The compound of any one of claims 1-55, wherein R* is hydrogen,



het er ocycl yl oxy; 10 (n) optionally substituted
het erocycl yl al kyl am no; (o) optionally substituted

whedosnawyx| yl al kyl carbonyl ; (p) heteroal kyl carbonyk2004/020384
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(gq) -NHSO2R6 where R6 is al kyl, heteroal kyl or

optionally substituted heterocyclylal kyl; 15 (r)

- NHSO2NR7R8 where R7 and R8 aren- i ndependently of each

ot her, hydrogen, alkyl or heteroal kyl; (s)

- %1 @Hdyk pF elkepyRachvioptionally subsatusédgith HeosrdeyclW; aryl, dtéroaryl,
or . -S(On (where njs an integer fromO to 2); and RO

i diddbdlaming ha{QanhydfoXipsti t uted heteroaryl, - 20

COOH, -5G0R1Gppe-d 3d of 58 3aimOP B4 wherein R is hydrogen,
S2NR15R16, -NHSOZR17 or -NHSO2NR18R19, where R10 is

alok W1 adkylopt € oialdehy! sagh optipnalbdsubstitrted withdhetdrodyaly, phenyl,

al.kyl ., and,. .R1 R15 ,R16 , R17 R18 and R19
alhg?/er?emfggléﬁééﬁmlﬁo’g?loe%d&%r, 25 hydrogen, al kyl

or het ggoal knﬂe;c_oﬁié))oun@bfwehé DRAARRZ) -9mh &Mherein R* is hydrogen,
R20, R21land R22 in

F ependently represent hydrogen, alkyl
or2-mmm991nufl)eﬁz@-sdnbiermzhztzyo@éf\’ph@r(Zahséirm(ﬁllze)thylbmmm¥l-ethyl,

BB R TR RS RS A o

arozadiapelghrettieh ethengf, 2ediatetiotiimainoethyl, 4-chlorophenoxyethyl, or 2,3-
dihydroxy-1-propyl.
59.  The compound of any one of claims 1-58, wherein R*' is ($)-2,3-
dihydroxy-1-propyl.
60. The compound of any one of claims 1-59, wherein R*is hydrogen.
61. The compound of any one of claims 1-60, wherein R’ is alkyl.
62.  The compound of any one of claims 1-61, wherein R’ is methyl.
63. The compound of any one of claims 1-62, wherein R® is hydrogen.
64.  The compound of any one of claims 1-25, wherein:
R! is hydrogen, acyl or -P(O)(OH),;
R? is hydrogen, halo, alkyl or alkylthio;
A is an aryl, heteroaryl or a heterocyclyl ring optionally fused to a
phenyl ring provided that the heterocyclyl ring is attached to the
carbonyl group via a carbon ring atom,;
B is an aryl or heteroaryl ring;
D is heteroaryl, optionally substituted heteroaryl or —C(O)NR86R8'
(where R® and R are independently hydrogen, alkyl, cycloalkyl,
alkoxy, hydroxy, heteroaryl or optionally substituted heteroaryl);
R’ is selected from the group consisting of:
(a) amino, alkylamino or dialkylamino;
(b) acylamino;
(c) optionally substituted heterocyclyl;
(¢)) optionally substituted aryl or heteroaryl;
(e) heteroalkyl;
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hydr ogen, al kyl or heteroal kyl; (v) -CONR25R26 where
R25 and R26 i ndependently represent hydrogen, alkyl,

whedsnoalrkyl or optionally substituted PCT/US2004/020384

het er ocycl yl al kyl, or R25 and R26 together with the
nitrogen to which 5 they are attached form an
optionally substituted het ergféi(_:l yl ring; (w

-S(O nR27 where n is an integer fromO to 2, and R27

is al kyl, heteroal kyh, ORL .Substituted
het er ocycl yl al kyl o?b-NR%ﬂgg)gﬂéﬁﬁ%lfe R28 and R29 10

are, independently ¢f) eab&temialkgnyl; hydr ogen, al kyl or
heteroal kyl ; (x) cycloal kyl al kyl, cycl oal kyl al kynyl

and cycl oal kyl al kyn{b, ahgt_e@ﬁﬁ%éﬁﬁ’al |y substituted with
al kyl, hal o, hydroxyyor gagRaikylaihy;) .

aryl am noal kyl ene or " het eroaryl'am noal kyl ene; (z)

Z- al kyl ene- NR30R31 @i Z- aptigralyeutertgded httenoeyclylakyNH-
-N(I ower al kyl)- or -O, and 0, ' a R32 ar.e .

i ndependent Iy of ealfl ot ﬁgﬁ’?naﬁgSP%SS%H?CPQ?WFyci¥lalkenyl’
het er oal kyl ; 20 (aa]1)- OCopliorallk yhisiartéd hetétobyclylalkynyl;
-0C(O - NRLR" (where Rland R' are independently

hydrogen or al kyl); (&hd ep#naHut eFlthﬁPl{v)JFeé’l k dgieresyslydplkoxy  or
het er oaryl al kynyl ene; R4,] d fromthe group
consisting of: 25 (a) hygl?tgrggogﬁ‘];:ﬁ%%?’ hal o; (C) al kyl;

(d) al koxy; and (n) optionally substituted heterocyclylalkylamino;

(o) optionally substituted heterocyclylalkylcarbonyl;

() heteroalkylcarbonyl;

(@ -NHSO;R® where R® is alkyl, heteroalkyl or
optionally substituted heterocyclylalkyl;

(9] -NHSO,NR’R® where R’ and R® are, independently
of each other, hydrogen, alkyl or heteroalkyl,

(s) -Y-(alkylene)-R® where: Y is a single bond, -O-, -
NH- or -S(O), (where n is an integer from 0 to 2);
and R’ is cyano, optionally substituted heteroaryl, -
COOH, -COR'’, -COOR'", -CONR"’R", 'SO,R"*, -
SO,NR"R'S, -NHSO,R' or -NHSO,NR"R",
where R'" is alkyl or optionally substituted
heterocycle, R'' is alkyl, and R'2 R R'* R" R'®
R R'® and R are, independently of each other,
hydrogen, alkyl or heteroalkyl;

(x)  -C(=NR¥)(NR*R?) where R?,R* and R*
independently represent hydrogen, alkyl or
hydroxy, or R* and R* together are -(CHy),--
where n is 2 or 3 and R* is hydrogen or alkyl;

(u) -NHC(X)NR*R** where X is -O- or -S-, and
R* and R* are, independently of each other,

hydrogen, alkyl or heteroalkyl;
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(e) hydroxy; 30 R5 is selected fromthe group
consisting of (a) hydrogen; (b) halo; (C alkyl; (d)

whadosabdeys ; (e) thioal kyl; (f) hydroxy; (g) anP@DUS100}/020384

al kyl am no; (i) dial kylam no; 0) heteroal kyl; (k)
optionally substituted heterocycle; (1) optionally
substituted heterocyclylal kyl;_.(n) optionally
substituted heterocyclylalkoﬁf (n) al kyl sul fonyl; (0)

am nosul f onyl , mnoy IkyI asieh { anylpoer 26

2l kyl ani nosul f onyl ; () HEONY %#kox Sn(fk) indensadently
R6 is selected fromthe gdfpﬁmntcl@d%@hj arlgylpﬁeterbal)(yl or
hydrogen; (b) halo; (C alkyl; and%s 25
prodrugs, individual i soﬁE‘i‘%nanthRI't‘ yed @qterogmﬂagcygﬁaR

pharmaceutical |y accept th@Rgsat%éhérhﬁﬁ?ﬁ’ifemt@s{@@hlch

conpound of any one of clalns wher ei n:
~ hydrogen or acyl; they are attached form an optionally substituted
heterocyclyl ring;

(W)  -S(0),R*” where n is an integer from 0 to 2, and R*
is alkyl, heteroalkyl, optionally substituted
heterocyclylalkyl or -NR%R? where R® and R
are, independently of each other, hydrogen, alkyl or
heteroalkyl,

(x)  cycloalkylalkyl, cycloalkylalkynyl and
cycloalkylalkynyl, all optionally substituted with
alkyl, halo, hydroxy or amino;

(y) arylaminoalkylene or heteroarylaminoalkylene;

(2) Z-alkylene-NR3 °R*! or Z-alkylene-OR* where Z
is-NH-, -N(lower alkyl)- or -O-, and R3°, R¥'and
R* are independently of each other, hydrogen,
alkyl or heteroalkyl;

(aa) -OC(0)-alkylene-CO,H or -OC(O)-NR'R"

(where R' and R" are independently hydrogen or alkyl);

and

(bb) heteroarylalkenylene or heteroarylalkynylene;

R* is selected from the group consisting of:

(a) hydrogen;

(b) halo;

(c) alkyl;

(d) alkoxy; and

(e) hydroxy;

R’ is selected from the group consisting of

(a) hydrogen;

b) halo;
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R2 is hydrogen or alkyl; and Ais an aryl or
heteroaryl ring. 66. The conpound of any one of clains

i s hydrogen, halo, alkyl or alkylthio;Ais an aryl,
heteroaryl or a heterocyclyl ring optionally fused to
a phenyl ring provided that glrb%_heterocycl yl ring is
attached to the carbonyl group via a carbon ring atom
Bis an aryl or het )oar)%k ing; 5 R3 is selected from
the group consi sti ngcrof: 3’; am no; (b) acylam no; (c)
optionally substitufdd habalkylcl e; (d) heteroaryl
optionally substit u% d wit.h substituent selected 10
from hal o, al kyl or (&l kof§io2lk¥) het eroal kyl ; (f)
het er oal kenyl ; () mterﬁ%%y\ﬂyl; (h) heteroal koxy 15
(i) heteroal kylam no; (j) optionally substituted
het erocycl yl al kyl ; (&) optimnal |y substituted
het er ocycl yl al kenyl 'h(l) ﬁi anal | y substituted
het erocycl yl al kynyl (W( ) 253AA% | y substi t ut ed
het erocycl yl al koxy; 120 (@jalle@immal |y substituted
het er ocycl yl al kyl am no; 02 optionally substituted
het er ocycl yl al kyl cafibonyheterqgfkythet er oal kyl car bonyl ;
(g) -NHSO2R6 where s al .
optionally substituted he. E?%%‘%Pgﬁt‘%ﬁ@@+‘;5t¥‘l°°9&e’

@) optionally substituted heterocyclylalkyl;

(m)  optionally substituted heterocyclylalkoxy;
(n) alkylsulfonyl;

(o)  aminosulfonyl, mono-alkylaminosulfonyl or di-

alkylaminosulfonyl;
(r) heteroalkoxy; and
(@  carboxy;
R® is selected from the group consisting of:

(a) hydrogen,;

(b) halo;
(c) alkyl; and
(d) alkoxy;

prodrugs, individual isomers, mixtures of isomers and
pharmaceutically acceptable salts thereof.
65.  The compound of any one of claims 1-25, wherein:
R' is hydrogen or acyl;
R? is hydrogen or alkyl; and
A is an aryl or heteroaryl ring.
66.  The compound of any one of claims 1-25, wherein:
R'is hydrogen, acyl or -P(O)(OH),;
R? is hydrogen, halo, alkyl or alkylthio;



25 (r) -NHSO2NR7R8 where R7 and R8 are, independently
of each other, hydrogen, alkyl or heteroal kyl; (s)
wo Yoosabdeys ene) - RO where: Y is a single bond, -BET/US20MiH620384
or -S(On- (where nis an integer fromO to 2); and R9
is cyano, heteroaryl, -COOH, -COR10, - 30
COOR11- CONR12R13, -SO2R14, - SQNR15R16, - NHSO2R17 or
- NHSC2NR18R19 where R10 is alKylT or optionally

substituteg.het i | Kyl
13, R14, e ﬂ?g% %5%&%&”&% 2 :5?@%5%1?' 1 ﬁﬁg‘éﬁ‘ﬁ“a%ﬁﬂsgd tq a phenyl
each ot herringprovidgéthat tkhylersvyclybting tadttayhed ththe carbonyl group

- C(=NR20) (NR21R22) where R20, R2land R22 independently
5 representid AFHPBHERS 24Ky | or hydroxy, or R0 and R21

t oget her aﬁqsﬂﬁf%{het%@%&&%;i s 2 or 3 and R2 is

hydr ogen or _a u) NR23R24 where X is -0-
or -S-, anR’R2Bleated filRBthaigequpi codsip@ngieht | y of each

ot her, hydrogen, alkyl or 10 heteroal kyl; (V)

- CONR25R26' whéPe RI®nd R25 i ndependent |y represent
hydrogen, al kylp) hetgyigaldey! or optional Iy substituted
het erocycl yl al Kyl , or” R25 and R26 together with the
nitrogen to whi(@h t leptonally substifepdbeterocyslen optional |y

substituted 15 I(gbfe t e&lg%y %%Mlé)p{iéﬁagl;yﬁ%}sgt}tgt‘g’é 8&@:%%%8&& selected

nis an intege rom

het er oal kyl , opti ondolyhaokskylovhkdxyret er ocycl yl al kyl
or -NR28R29 where R28 and R29 are, independently of
each other, hyd&®ogehCtesaalyl or heteroal kyl; 20 R4 is

sel ected from tdje g%gtléﬂaa‘fl&ﬂﬁ;ﬁ ing of: (a) hydrogen;

(g) heteroalkynyl,

(h) heteroalkoxy

(1) heteroalkylamino;

)] optionally substituted heterocyclylalkyl;

(k) optionally substituted heterocyclylalkenyl;

) optionally substituted heterocyclylalkynyl;

(m)  optionally substituted heterocyclylalkoxy;

(n) optionally substituted heterocyclylalkylamino;

(0) optionally substituted heterocyclylalkylcarbonyl;

(p) heteroalkylcarbonyl;

(q) -NHSO,;R® where R® is alkyl, heteroalkyl or
optionally substituted heterocyclylalkyl;

(r) -NHSO,NR’R? where R and R® are, independently
of each other, hydrogen, alkyl or heteroalkyl;

(s) -Y-(alkylene)-R’ where: Y is a single bond, -O-, -
NH- or -S(O),- (where n is an integer from 0 to 2);
and R’ is cyano, heteroaryl, -COOH, -COR'?, -
COOR''-CONR"R", -SO,R'*,-SO,NR"R ¢, -
NHSO,R" or -NHSO,NR'"®R'® where R'? is alkyl
or optionally substituted heterocycle, R'! is alkyl,
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(b) halo; (c) alkyl; and (d) al koxy; 25 R5 is selected
fromthe group consisting of: (n)hydrogen; (o) halo;

w@ Rjosmbdeysd ; (q) hal oal kyl; 30 (r) thioal kyl; (BJOT/US2004/020384

hydroxy; (t) am no; (u) al kylam no; (v) dialkyl am no;
(w) heteroal kyl; (x) optionally substituted

heterocycle; (y) optionally LfylhéSt i tuted
het er ocycl yl al kyl ; and (2z) ois)]t onal |y substituted

het er ocycl yl al koxy; ﬁ(jlﬁgﬁhzsRseheg};{Bq{lﬁjﬁlmﬁw%cfgg’la_re,and

consisting of: (a) ogen; hal’o; 1¢) "a

(d) al koxy. 67. Theigepariendy of caahytheRydfogehadlkH or
1-25, wherein R3 is: (a) _optionally substituted
heterocycl yl; (b) ah§terasikyhet eroaryl both optional ly

substituted w 2 SHLNA2HGRY RSE! 20f £33 LD
gﬁ@koxil, “car 8@313 lﬁgﬁv\“gl% }ézﬁ ROThd olr‘})‘}flfiflldenﬂy

al kyl, ami no, kbxy car
SCPR (where R is sdpkesedt hydroger NHRI Rt hiydvory,corR> amidR

Eét :: ga: Esle;pendent ! ¥ogg%%rr gr%e-{bf?zr)n-%\l'hk é 1)1 is 581)3 and R* is hydrogen

or alkyl;

(u)  -NHC(X)NR*R* where X is -0- or -S-, and R* and R*
are, independently of each other, hydrogen, alkyl or
heteroalkyl;

(v) -CONR*R®® where R*® and R25 independently represent
hydrogen, alkyl, heteroalkyl or optionally substituted
heterocyclylalkyl, or R* and R* together with the nitrogen
to which they are attached form an optionally substituted
heterocyclyl ring;

(W) -S(0).R? where n is an integer from 0 to 2, and R*is
alkyl, heteroalkyl, optionally substituted heterocyclylalkyl
or -NRZR? where R*® and R are, independently of each
other, hydrogen, alkyl or heteroalkyl;

R* is selected from the group consisting of:

(a) hydrogen;

(b) halo;
(¢) alkyl; and
(d) alkoxy;
R’ is selected from the group consisting of:
(n)hydrogen,;
(o) halo;
()  alkyl

(@) haloalkyl;
() thioalkyl;
(s) hydroxy;

® amino;
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(d) heteroal kenyl; (e) heteroal kyl am no; (f)
heteral oxy (g) optionally substituted

whedosnaye!l yl al kyl or heterocyclyl oxy; (h) optPomnakiog4/020384

substituted heterocyclylal kenyl; (i) optionally
substituted heterocyclylal kynyl; (j) optionally
substituted heterocyclyl al koxy:; (k) optionally
substituted heterocyclyl al kyl no; (1) optionally
substituted heterocygl yl al,kyl carbonyl: (s)

- Y- (al kyl ene) - R9 vvhéir:)e Ya!kgyag“g?’ngl e bond, -O or -NH
and R9 is optional |l ysubgidltypisihohet eroaryl, - CONR
12R13, SO2R14, - SO2NR15R16 - NHSO2R17 or - NHSO2NR18R19
where R12, R13 R14, RYb , hesrqlkylirRis and R19 are

i ndependent|ly of ea ot her: ] i en,
al kyl or heteroal kyF’;B( X) %@{}ﬁb@k%&@{@hﬁépe@%@&&&
cycl oal kyl al kynyl afgy) cyobtedadllylsabstiyutyd hetatocyclylalkyl; and

optionally substituted with. al kyl, halq, hydro r
arpri no: (n%/ aryl ani néz; kw@ﬁl@ngﬁ)}/ su’bstltute% hete\{ocycf()Xall?oxy;

het er oaryl am nqal;Kyd| QA& fréth a(g%upzc@kilsmaga@- NR 30R31
where Z is -NH, -N(alkyl)- or -0-, and R30 and R3lare
i ndependent |y of ead® loideegen; hydr ogen, al kyl or
het er oal kyl . 68. Thgbﬁ%qg_ound of any one of clains
1-25, wherein Rl an are hydrogen and B is phenyl.
69. The conpound of (ayalk@nsendof clainms 1-25, wherein R4
is hydrogen and R5 is halo or alkyl. 70. The conmpound
of any one of cl ai m§d1alk%Xy.wherein R5 is chloro,

A e N
cl ai ms 1- 25(awhepptionalRy siilsstibyted betedokyclyl;

(b) aryl or heteroaryl both optionally substituted with a substituent
selected from halo, alkyl, amino, alkoxy, carboxy, lower alkoxy
carbonyl, SO,R' (where R' is alkyl) or -O,NHR'R" (where R’
and R" are independently hydrogen or alkyl);

(c) heteroalkyl;

(d) heteroalkenyl;

(e heteroalkylamino;

H heteraloxy

(g) optionally substituted heterocyclylalkyl or heterocyclyloxy;

(h) optionally substituted heterocyclylalkenyl;

1) optionally substituted heterocyclylalkynyl;

()] optionally substituted heterocyclylalkoxy;

(k) optionally substituted heterocyclylalkylamino;

q)] optionally substituted heterocyclylalkylcarbonyl:

(s) -Y-(alkylene)-R® where Y is a single bond, -O or -NH- and R’
is optionally substituted heteroaryl, -CONR!’R", SO,RY, -
SO,NR'*R'® -NHSO,R'” or -NHSO,NR'®R'® where R'? R
R" R" R'®R" R'® and R'® are independently of each other
heteroalkyl; hydrogen, alkyl or heteroalkyl;
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substituted heteroaryl. 72. The conpound of any one of
clains 1-25, wherein R3 is pyridin-2-yl, pyridin-3-yl,

wW@oosaoe73- yl , N-oxi dopyri din-2-yl, PCT/US2004/020384

N- oxi dopyri di n-3-yl, Noxidopyridin- 4-yl or
pyridon-2-yl, all optionally substituted. 73. The
conpound of any one of clains, 1-72, wherein R3 is at
the 3-position. 74. The conpound of any one of clains

75, he conbiuna-ifediyeBi Stbur ¥l i JRARRRTypy. o

is optionally subgtiddally egbspifigedwith dfkyl, Ebb nmwaﬂmﬁfno

any one of clainms 1-25, wherein R3 is

sul f anoy| ph&RY| , aeylasnaglkyeng @ﬁgﬂteﬁ%ﬁkﬁmmoﬂkvleﬂe
3-carboxyphenyl gr 3- ethoxycarbonyl phenyl . 77. The
compound of any one of clains 1-25 wherein RS is 4-F

and R6 i s hyor ogZralkyléne-NRE RBbwberaerlseNHa,nW(dkgl)ocﬁr -0-, and R*®

et ef oal kony: () THEREATARIRHCO ash oiith BSrps, alkyl or

substituted het eh&g%gjkx,y al kyl; (e) optionally

substituted heterocyclyl al koxy (f) optionally,

subst i 68t edThec@np@yldlqﬂaay RY¢ einglpiots I¢ 85 m(%nﬁ/laeﬁgf aR
ere a.single bond, -O or - NHand R9 is

oB%rS%%H ﬁfbps ennlut ed heteroaryl, -CONR12R13, -

SO2 Rl 4 69 S@W&Rﬁ&mm@ Bﬂgoﬂﬂam{‘dm NGB R Whieydeogen and

ng , R14 , R16, R17
15 halo or alkyl.
70. The compound of any one of claims 1-25, wherein R? is chloro, fluoro

or methyl and R® is hydrogen, chloro, fluoro, methyl or methoxy.

71.  The compound of any one of claims 1-25, wherein R? is optionally
substituted heteroaryl.

72.  The compound of any one of claims 1-25, wherein R® is pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, N-oxidopyridin-2-yl, N-oxidopyridin-3-yl, Noxidopyridin-
4-yl or pyridon-2-yl, all optionally substituted.

73.  The compound of any one of claims 1-72, wherein R3 is at the
3-position.

74. The compound of any one of claims 1-73, wherein R’ is 4-F or 2-Me,
and R® is hydrogen.

75.  The compound of any one of claims 1-25, wherein R? is optionally
substituted phenyl.

76.  The compound of any one of claims 1-25, wherein R’ is 3-

sulfamoylphenyl, 3-methylsulfonylphenyl, 3-carboxyphenyl or 3-

ethoxycarbonylphenyl.

77.  The compound of any one of claims 1-25, wherein R’ is 4-F and R is
hydrogen.

78.  The compound of any one of claims 1-25, wherein R’is:

(a) heteroalkyl;
(b) heteroalkoxy;
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, R18 and R19 are independently of each other
hydr ogen, al kyl or heteroal kyl; or (h) Z-al kyl ene-NR

waaR3Menere Z is -NH, -N(alkyl)- or -0, andP@B0Szn4020384

R31 are independently of each other, hydrogen, alkyl
or heteroal kyl. 79. The conpound of any one of clains
1- 25, wherein R3 is heteroal Z]]%h 80. The conpound of
any one of clains 1-25, wherein R3 is at the 3-
position and is_sel nthe group consisting of
2-di met hyl am ng%)t hy?‘fégegglﬁa)iigrr@%yl am nopropyl ,

3 di mﬁt IhyI am n@ahut y loptiéhatily sebdtiyutadrhereetintylatkyio, 3-

i met hyl am nopr qpyl am hydr oxynet hyl

1, 2- di hydr oxyet{®yi , ostlwalwaselgﬁtléuteﬁftﬁvw%ylﬁmy or
3-hydroxybutyl (981, offisnapQTRENRHe® ety QPRI anthd! M
1- 25, wherein r&% S % 312 R6 |§ ?F §9ﬁk§’a
conpound of an)(g)oneYo(allqﬂmel)ﬂR M@E@Y\Ahesmgh:lﬂﬁd;@ r MH-

and R6 is hydrogen. 83 _¢The co 12R13,
claims 1-25, wherei A" llssoﬂlilé’fl ﬁ%’)‘fEngﬂﬂYﬂ an, LONRR", -
het er oal kyl ani no. S%OZKH*e scwm@ém'd -RHSBIN' "@RENHBSO,NR ¥R "
clainms 1-25, wherein ﬁzgaltj t he §R19031'7t'1§’n angd is

sel ected fromthe grwhﬁrﬁ%o KRR and R are

of 3- di met hyl ami nopr %Q%ﬁndgﬁu gfga%mﬂewg&%g&h%m or

2- hydr oxyet hoxy, 2, propoxy
di et hyl ami noet hyl amibremaa@d, or

3-di net hyl am nog rop am no. Th conpou
one of clains i %\AHEYIQQ%NRIS RSIS B&euﬂﬁawg '?\I(ali}’% or -O-,
substituted heter ocﬁﬁél ﬁboaa!nhﬁ” r@ﬁ)ﬁdegﬁﬁiehﬁ 8PBRhiotHer 8l drogen,

het er ocycl yl al koxy or optionally substituted
het er ocycl yl al kyl anmialkyl 8thetefhakglonpound of any one of
clainsgé 25, wherein Si.tion

sel ect fr Ohf PWBPWE% alg}s{; Hg% Q qq%al%olrge vm;r(-fm Rari]sdheltesroalkyl.

hol i n-4oyl) rrh@e&w@una ofﬁﬂ?bﬁ@@fdlﬂnﬂ: 103, ekteexd R® is at the 3-
2- Zoxodp yrrolidin- et hox
18

3pm:mpm@n salegted fpopie Sropp capTistingl afiR-dimpthydamippethyl, 3-
&H‘%ﬁﬁ%‘?ﬁﬂo&h p\ﬁ) &%thyla%nlgg@ljtylhglcfu%etﬁy%h“%e%&tﬁfﬂo”?
dimethylaminopropylamino, hydroxymethyl, 1,2-dihydroxyethyl, 3-hydroxy-3-

methyl-1-butyl or 3-hydroxybutyl.

81.  The compound of any one of claims 1-25, wherein R®is 2-F and R%is
4-F.

82. The compound of any one of claims 1-25, wherein R®is 2-Me
and R® is hydrogen.

83. The compound of any one of claims 1-25, wherein R’ is

heteroalkoxy or heteroalkylamino.

84. The compound of any one of claims 1-25, wherein R’ is at the 3-
position and is selected from the group consisting of 3-dimethylaminopropoxy, 2-
dimethylaminoethoxy, 2-hydroxyethoxy, 2,3-dihydroxypropoxy, 2-
dimethylaminoethylamino and 3-dimethylaminopropylamino.

85.  The compound of any one of claims 1-25, wherein R? is optionally
substituted heterocyclylalkyl, optionally substituted heterocyclylalkoxy or
optionally substituted heterocyclylalkylamino.
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2- (nmof hol i n-4yl)ethyl am no,
4- hydr oxypi peri di nyl net hyl, 2-(S, S-di oxot hi ano f

wheios0e97y1 ) et hyl , 3-(S, S-di oxo-thiano f PCT/US2004/020384

hol i n-4-yl ) propyl and Nnet hyl pi perazi nyl net hyl . 87.
The conpound of any one of clainms 1-25, wherein R3 is
-Y- (alkylene)-R 9 where Y i single bond, -O or
-NH and RO is optionally substituted heteroaryl

sescoffrorl el R me £ i R iy >

apackitiirOaralrie s¢lectedp fronhethe glyoupfcoxm?smlg@xf Be(mdnylmh’lmgéby],)propoxy, 2-

o migpSlin J5N Sl e 7o bvio g D e e et Spropyl,
§@&8%o% 4 ﬁg%ﬂﬁl@a%g?héﬂn-m)sutgp ARe4shoh- @?Mp@pﬁa@ﬁm

1- 25, | 'sul fonyl et hyl
sa+(fn@rrd1plhet4ryil)lethywnnorHehxcb%@mdufyhaﬁyyb AdSardigker ns
( gqs:?%%x% 4 a/y)e;hyg y’;- §-f110xoﬂg1amorpholm—4-yl)propy1 and N-

1nwtﬂﬁﬂ}béfei1hgmmmnet hyl - benzani de; 3-(5-ami no- 4-
benzoyl - pyrazol -1 -yl )-N nmet hoxy-4-neth -benza

3- (5- aRT-no- ADBENRBRIIAL AR PUE PLGAIMSA-2% tYherein B szYc
a@ngflﬂ%p (lf v@@r@?&éa Qﬁ‘l@?e%lna PXS- 2% 9UH. add R® Ncébqloﬁm}pﬁﬁggtltuted

3h§t5roam1n@0N1g§R oesﬁzmé‘hzwmlz'ﬁwamnsogwlo} -MHSO,NR!*R"

301 G .a¢i g
Rk 485 e, BB S R reindemendgity. G ek etb o
p}i&dré geﬂTﬁfk@Y l)r 1195%}65“& de;
52antno-| -[2-met hyl = 5- (4H-[ 1, 2,4]triazol -3-yl)-phenyl
-| prB&zoI Thacgmpou red gy omgoifﬁmmsel -25, wherein Y is a single bond

gdisoxol an- 2-yl - benzoyl ) -
p?‘l[lcgg Sgﬁﬁ Q’N%@éﬁg opyl - 4- met hyl - benzani de;
3- [ 5- agh.no- Fh¢ &ﬁ@édﬁdlofkaﬁpa@cvbﬂclalmsl -25, wherein R® is 5-
pyrazol -1 -yl ]-Ncycl opropyl - 4- et hyl - benzani de;

SHIC@YM@B)’]& Bo w@ﬁa@@yw&yﬂm benzoyl ) -
pyr aZObO yj‘]n[: glér?ﬁ&ln%pd'f%ﬂy t)ne of@(rup&éll @@%%@ﬁom 3-[5-amino-4-

3-{5-am no- perazi n-
1(3/-idaietm:yik<)yl}3pyraﬂgﬂ I- yl[]PN aﬁetﬂoxy-4 methyl-benzamide; 3-(5-amino-4-
anm de

3bF1go¥{r\rli)ﬁ)égclzﬂol(~%l -?ﬁv)- oxy- h1¥1 Pgenzamlde 3-(5-amino-4-benzoyl-
h%@%ﬂr Yhehbiryt- B&%fwc}d @y(rsaamhoJ4-aenlzo§}lcp»yQAz@pu@wyN

| “benzam de; 3-[5- am no- 4- ( 3-
hoyolmprdpyil-%meﬂwll-bbmm@& B-[5-amino-4-(3- 1odo-benzoyl) pyrazol-1-yl]-4-

p%[egfi %\%Xﬁlw(l%, %ESE _@&_ng%e glzh(%') l?yererl]zzo )qu cyclopropyl-4-

p)ﬁe@?y@behzaﬂlhe I\{soamhsnt[qwémﬁr mtm;[l 2mmﬂfl)-phenyq 1H-
3-[ 5-am no- (3- hydr oxy- benzoyl razol -1 - N-cyc
pPHIgPL: %yﬂathwyl-méihzmﬁedé [5@m[ngl-éﬂ¥1ﬁ b3]@oxolan- -yl benzoyl)

pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-formyl-benzoyl)-

pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-hydroxymethyl-
benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-{5-amino-4-[3-(4-
methyl-piperazin-1-ylmethyl)-benzoyl]-pyrazol-1-yl}-N-cyclopropyl-4-methyl-
benzamide; 3-[5-amino-4-(3-morpholin-4-ylmethyl-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-morpholin-4-ylmethyl-benzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-benzyloxy-
benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-



(4- met hyl - benzoyl ) - pyrazol -1 -yl ]-N-cycl opropyl - 4- net hy
| -benzam de; and 3-(5-

w@osoeswibenzoyl -i m dazol -1 -yl )-Ncycl opr opyl - BeTrEs1vg4/620384
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benzam de. 91. The conpound of any one of clains 1-90
sel ected from 3-[5-am no- 4-

(3-iodo- benzoyl) - pyrazol -1 -yl 17d\|- nmet hoxy- 4- net hyl - benz
am de; 3- (5 am no-4- benzoyl - pyrazol -

é:h}/l(sigo %Eé %@Eﬂ ?g W%ﬁ% methyl-benzamide; 3-[5-amino-4-

| -(94n)ethyld;eolz@p) - ppyikold-yipNagyol dprogym-thethyl-benzamide; and 3-(5-
3-]5- 4-
ST SRR Py e omey g etk pamramide.

{5-am np- | - [ﬂre%hﬁﬁhn@oi(ﬁ'?“one of claims 1-90 selected from 3-[3-amino-4-
[l,2,4]triazol-3-yl)-phenyl]-IH pyrazol-4-yl}-phenyl-m

et(ﬁa@@qbenzgylp-yymphb-y Iﬂgnet oxy-4-methyl- benzamlde 3- (5 amino-4-
[ lbf%ﬂng'l %oazg QYILJ éxée(? yyélS)ne%li %%r?zlamldé/ |3] (5-am 4Ol§)ern%g5yl-

arpymom (yli)— Nwmbrdp@m@xyéthylmehmhew »- llmh&owcj R6ARYZ0y1)-
4-met h benzam de;

3-
arﬂﬂ?&ﬁ)ﬁ(y Al-Nyrarelortomat- ﬂymctb»érbfamld&y%%mﬁ [A-metyb§<#H-
?gi oy na%oln?gﬂ3ﬂh9ﬁ%f 2@ ﬂ@azo§4 a?lz Rhenyl -methanone; 3-[5-amino-4-(3-

an’ no- yl*=pi per
1{yBidboxolan-2 bybbawply])-pyyazalk o4yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-

B e e R e ot enzamices 35
D)éhﬁﬁélh :(B- wh}oxghﬁnﬁl BEHAPY pyfeBR T JY]-NRSBRApIR4-methyl-

3-[5-am no

hcbbnzarmdg/,mé’i hnyunobfbf&eytn)eﬂqupmmzm 1ylhethylgpehayt)emydzol-1-

A T DR S TR B DNV

pfb@ﬂzdylﬂpﬁﬁidﬂ-ﬂl-ﬁ]ilﬂz@m@@opyl 4-methyl benzam1de 3- [5 arnmo -4-(3-
[ 5-am no- - hydr ox benzoll)]I\PrazoI I -N-cycl o
-C met

prngﬁfglmlkp. 4-&@'{16;{9}/1.@;‘@5%& yazol-T-y yclopropyl- hyl benzam1de 3-

STESAR-A0s Al AR G HERZAY L HIREGLIobrophiLa Nef¥! OP

nzam
3behzaanila @3- kﬁ—zhnme&@-hyﬂmiqzhﬂnzbyl?b}wa&xbl@ﬁl]Qﬁ){cyﬂyi}mﬂyl%

I N G T TR M —

Lr¥dthy1 WeaysrhiaBr oY (s é}n H614t15’é NARMZER1 -yBIN-cIB ]
CO”pO}Lng lany Onde of ol ai rrr%g? 80 sel ected }I%R{opmeethyl

5bardanuds. - (4 f1 uor ophenyl) - 4- [3 (2-no f

hol i n- @2y| etIhthX%lbenzd?%Ja};}g%r gcz)Pclal‘ms 1 Q{ntha?ls 3- ESZémmo 4-benzoyl-

di fl uordphenyl’)
h‘plytaﬁol4nygtwyblbb@@ipélJrﬂdﬂWl%é@ia%ldé ami no- 4- ( 3-

am nobenzo 4-1| uorophen%/I ) pyr azol e,

5-anm nd (Z[) P|Cgl@p@lp}dg}f>apyone 0 alpgs.l ﬁ%fselected from 5-amino-1-(4-
h?ﬂubﬂ) ﬂ j;ﬂ ?E’X%%elﬁb%%'l gﬁﬁoﬁ?ﬂeﬁmyﬁp%&% f’ alrg’no(lz(2 4-

am no ylet
Idif(ll@&d)p]mnyip)-he[B},(B)mgmhdlﬁi &ylppahbéizodfydazole, 5-amino-4-(3-

Olrpglrp@n El%'le é%ﬁ#oa%@y%%%@%é@é%n% 1- Q44ﬂuorophenyl) -4- [3-(3-
morpholln 4-ylpropyl)benzoyl] pyrazole, S-amino-4-[3-(2-
aminosulfonylethenyl)benzoyl] -1-(4fluorophenyl)pyrazole, 5-amino-4-(3-
acetylaminobenzoyl)-1-phenylpyrazole, 5-amino-4-[3-(2-aminoethyl)benzoyl]-1-(4-
fluorophenyl)pyrazole, 5-amino-1-(4-fluorophenyl)-4- [3-(3-morpholin-4-
ylpropylamino) benzoyl] pyrazole, 5-amino-4-[3-(2-aminosulfonylethyl)benzoyl]-1-



fl uorophenyl ) pyrazol e, 5-am no-1|-(4-fluorophenyl)-4-
[ 3-(3-nof holin-4- ylpropyl am no) benzoyl] pyrazole,

WG 2@8i000731- [ 3- (2- ami nosul fonyl et hyl ) benzoyl | - | $@¥F/152004/020384
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phenyl ) pyrazol e and

5-am no-1-(4-fl uorophenyl)-4-(3-pyridm 3-

yl benzoyl ) pyrazole. 94. The ;ﬁﬂpound of any one of
claims 1-89 selected from 5- no-1-(2-

P4 L BRRI btz did B 51 iR 31y ShBRBREKNLEYS BSRAis-

(Mﬁzc@@pwazdbn 3 yI ) benzoyl ] pyrazol e,
5-am ng-4-[ 3- (

d| hydr 84(y pr Eb%mm@f 2y pog af lpigsrlofrhisisrted fEgma,amigo-1-(2-
1 oxy%l %J1<3 lrﬁlér(l) S’)/ly]l)benzoa/l P?lra(z)orlg p5h%rrr%u10 -1- 2-methgﬂphenyl) -4-[3-
S(mentmpi_mqm -F-Vemapyldryydzole S-dnlng-4t[Bf(@Ioy | benzoyl ]
razol e, .
S vprops bgPyiHeiyRyrapiieay) ByRgleukgmino-4-3-(1.2-
”ﬁih@’ﬂiotzl%t}i‘ilbbéﬁﬁaﬂﬂl){ L(hm/tfo?@pﬂeﬁtl pyrazole 5 -amino-1-(4-fluorophenyl)-4-

am no- uor ophenyl )-4 hydr o i/cycl o enty
I3 EulfgmpylbenzooliPypazotez dtaging: n@mnhTrIle‘E 3-(3-hydroxy- 3

TEAARIYS B-ENARE o A Al bREBRER .1
dhfdregygpipeity))ethyl) 3)eﬁ221yt]p§jﬁaggqy e3-hylrud-1 B4 )

ben razol e conmpound of an ne
kwﬁsuﬁ%ye@pg@}z@w flr@nﬂlg)rfqghegp@ rpégra,;oleyand 5- amlno -1-(2,4-

B pRET REMSon gl

benz oy PSpyr dahe berhpcyd@d dffame bhoaf/cldimselt- 8@/Serlmevdzfmndie[5 -amino-4-
3- | L:b

2P bepeoiipacal bRl Gh oy Amhiy -Gz Fa BT 4

4y QE%EWbyIQ%lZIagI‘)-@ﬁmethoxy -4- methyl benzamide; 3-(5-amino-4-benzoyl-
3-[5-am no- 4 i odo enzoye pyrazol - -yl ] - 4-

meytagol- be‘})ﬂomcthabb@nzmc acid; 3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-
p)(;grcqgfpropiglt%me lgéhgrg%ng c,%o[%l legg 42 OIodcl) Bgﬁgoyf\l'p%ﬂo?@ry?] -4-

{ axe@mubenimé a?cldrezt hmﬁro(‘ﬂ-(‘} [0doDeAddyl -yt aiol3-YI-N-pfetsprbpyl-4-
I Hpyr azol phenyl - net hanone
}éﬁﬁﬁmd? d%fquBPdr <BEHHL- %(Wib@ﬁz}@wt)l =3-yl)-phenyl]-1H-

| | >
g%?@?&l -4- kgyéflezlgt Iglor #ﬁ(ﬁ{ ggﬁ ﬂ] ﬁh I'& 1 @ﬁﬁ&ﬂfﬂr{j? yl-benzoyl)-
ppyﬂzoll-l- N ]cyNopxy)pybapntqﬁ;MI—bénzmﬁ&gI3—[k5€::mziam4d(é3;—formyl-benzoyl)-
L I e AN AR 4 ety
3bé1§z|§[}1ﬂ%’az%1 - 31 K= yRRIp PPy ﬂlrﬁ&ﬁﬁzﬁéﬂzamlde 3-{5-amino-4-[3-(4-

berzoyl |- pyrazol -
1n3dtl}ylmlmyazhm;bf>dmﬂhyk) -benray))-paazarii-ylé;N-cyclopropyl-4- methyl

S et R Y S R R R

3c&ao Yum -firet31-Benantied; l3D554mﬂllrlﬁlﬁtd3yﬂlo@>ﬁ6m®w})lmethyl -benzoyl)-
pyrazol -1-yl]-N-cycl opropyl -4-net hyl - benzam de;
3 pyBzak -yH-M-cydoprenylH-siefindbsesamide; 3-(5-amino-4-(3-benzyloxy-

benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-
hydroxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-
(4-methyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide; and 3-(5-
amino-4-benzoyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide.

96.  The compound of any one of claims 1-89 selected from:



pyrazol - 1-yl]-N-cycl opropyl -4-net hyl - benzam de;
3-[5-am no-4-(3- hydroxy-benzoyl) - pyrazol -

wa 200shedEycl opr opyl - 4- met hyl - benzam de; 3- [ 5- POT/IS2044/020384
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(4- et hyl - benzoyl ) - pyrazol -1 -yl ]-N-cycl opropyl - 4- net hy
| - benzani de; and 3-(5- am no-4-benzoyl -i m dazol -
1-yl)-N-cycl opropyl - 4- et hyl - pgnzam de. 96. The
corrpound of any one of clainms -89 sel ected

I

n o@/ﬁ -1m d zoﬁr-1 ﬁ{/l %-r%céﬁilg%{r)op))mb%éwi Q?}ﬁ&)ﬁﬂpy y)} N

4eym®ﬂryj)ylb¢embmyil-ﬁmzamlde
no- 4- (,5-chl or ne- ar hon i m.dazol
| 3)[?]14*;_ y‘HS éﬁwh #-ﬁgrtp) 5@)123\4%@ % -&-cyclopropyl 4-
3nfetyMBERRnfldd;3- hydr azi nocar bonyl - benzoyl ) -i m dazol -1 -
yl ] - N cycl opropyl - 4- net hél - benzam de;
33{[5-Aamnoet-B-hydrhzihenathesy bmnyll)-lmrﬁaadzbvl]+N~9V910N09y1c4-
g‘{%‘:l}ﬁ (tihyl benzam de;

Sp‘ke W3S %ycl opent anecar bonyl - i mi dazol -1 -yl ) - N-cyc
| QRSQ@Mino‘M' Bﬁﬂéﬂéx&%&i@ﬂh{iletmldazol 1-yD)-N-cyclopropyl-4-methyl-

3- (5- Ami no- 4- phenyl acetyl -i mi dazol -1 -yl)-N-cycl opropyl

hen?@mn%- benzami de;

y?%(? n%oéf (g){cﬁ%f‘eﬁn{aﬁgé’a%ﬁlﬁ% eﬁ'igzoli lcﬁ5 WWJIQprBﬂI%&Q{hyH

cyclo nzam d
3bgrzakiide) 0- 4 (3 et hyl car banoyl - benzoyl )-imdazol -1-yl]

cl opr I benza
316 iRt Bl aeSE biggratar Dy nbor TS peint-herzgmide
- glib- Ahhﬁ%CA &%Qﬁr)db-ﬂyramtm 9?%@&[&26?1 yAIN-c }b@pmpw -4-methyl-
corrpoun any ‘one of cl ai s 89 sel ect'ed
5bggriamoadd; - (5 cycl opr opyl car banoyl - 2- net hyl - phenyl ) - 3-m

o AR ROt R R G0y e

PYERARli&; 4ngar boxylic acid ethyl ester;
3- (5- Am no- 4- cycl opent anecarbonyl pyrazol -1 -yl)-Ncycl

cyc
oér[ép‘ypmgp 4Té3t ﬁypl@gﬁlfaqbp@@y -benzoyl)- 1m1dazol 1-yl}-N-cyclopropyl-4-

3]“[%3 F& 3 hydr azi nocar bonyl - benzoyl ) - pyrazol -1 -y
cycl opr opyl - 4- met hyl benzami de;

5 Anmi no7l - (theycﬂnpqnnmlmﬂanyohanﬁg&hm&-m koléotghfromt ) - | H-
r azol e | C. aci

(@nmhé 53?03‘?@5 e3b#m g 32 w 551?“3(5)& -metyilyl Hrpwgrqley4-
e i8S Btz de;

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid ethyl ester;
3-(5-Amino-4-cyclopentanecarbonyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide;
3-[5-Amino-4-(3-hydrazinocarbonyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide;
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid benzylamide;
3-(5-Amino-4-cyclohexanecarbonyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide; and
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic

acid cyclohexylamide.
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and
5- Am no- | - (5-cycl opr opyl car banoyl - 2- et hyl - phenyl ) - I H

w@yooanades 4- car boxyl i ¢ aci d cycl ohexyl am de. 98pCT/82004/020384

conmpound of any one of clains 1-89 selected from

5- Am no- | - (5- cycl opr opyl car banoyl - 2- et hyl - phenyl ) - 3-m
et hyl sul fanyl -1 Hpyrazol e- 4-gagboxylic acid am de;

5- Ami no-

1- (5 0583' 0p*rﬂpy&ﬁe&faamh%gnmmmnh@wéae% fighhanesu

| fonyl - 1Hpyrazol e- 4-car Ic acid am de; 5-Am no-
15{Ainmpell (ﬁpcymﬂxgﬁrmﬂmmm}d ZFmEmMyphqmlybrﬁfm)eﬂ@lsuﬁamWHé{ﬂ
- razol e-. rboxyl ic acid ethyl ester;
)ﬂ%&%%ﬁ%ﬁﬁ%f‘ ehzyl car baroyl ) - net hoxy] - | - (5- cy
CB-@GﬁfﬁB)’l' I }_%yic?arbamoyl -2-methyl-phen Iyl) -3-methanesulfonyl-1H-

met hyl - phenyl) pyrazol e- 4-carboxylic acid ethyl
epyrarole-4-carboxylic acid amide;

I
| flpl{l?cyc - F—)cr:)(l)cgjﬂg]%}f ?ﬁﬁ%&eﬁktﬁkpgﬁe@l)%}f)eﬂ&%ﬁﬁﬁyl 1HY
3p{razAsidnarfbxyiaaciyleth3d Hsaélhanesul fonyl -pyrazol -1-yl)-N
-cycl opropyl - 4- met hyl benzam de;

35(Psnwm31§¥z€ higgorpegAylear s aybRpehor el b(3-Fysjonroreleybmppyl-2-
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23 i §-dxmibag- ébbd‘nmylﬁ (piperidiz-dtydex ) -pysazobx il - B-cyclograpyhmethyl-
ter

gf@aﬂlﬁeno 4-benzoyl - | - (5-cycl opropyl car banoyl - 2- net hy

| 3R5eHinb=4- tblﬁmazﬁ{eﬂ&newmﬁyﬂpﬁhmnLﬂ)-ﬂecyciwmmyﬁlb&yl-

acid tert-butyl  ester;
3b¢rgapmdeno- 4- benzoyl 3- et hyl sul f anyl - pyrazol -1 -yl)-N-

Cgﬁép&mnﬁﬂ-aerggﬁlé -¥rf kﬂ%nz-g)@ra%[%.}]-ls{:)- %'opgl -4- methl -benzamide;
15YAthind- py&byu%mpwlca%mwm ineth;:&pﬁdtyl) B@-hydrexy-ethoxy)-1H-

conmpound of any one of clains 1-89 selected from
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The compound of any one of claims 1-89 selected from:
3-[5-Amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-methoxy-4-methyl-benzamide;
3-(5-Amino-4-benzoyl-pyrazol-1-yl)-N-methoxy-4-methyl-benzamide;
3-(5-amino-4-benzoyl-pyrazol-1-yl)-4-methyl-benzoic acid;
3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;
3-[5-amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-4-methyl-benzoic acid;
3-[5-amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide;
{5-amino-1-[2-methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-1H-pyrazol-4-yl} -phenyl-

methanone;
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. yI ? al@cyclé'hrygp%%o%ng%* ﬁ@fﬁ?@@ﬁliﬁgg&c?ﬁ%yﬂm‘éﬁ@?' - |
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ety benzamide; YS! OPTOPYL-
3-{5-Amino-4-[3-(2-dimethylamino-ethylcarbamoyl)-benzoyl]-imidazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide;
3-[5-Amino-4-(3-ethylcarbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide;
3-[5-Amino-4-(3-methylcarbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide;
3-[5-Amino-4-(3-cyclopropylcarbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-

methyl-benzamide;
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pyrazol e- 4-carboxylic acid ethyl ester
pyrazole-4-carboxylic acid amide;

5-amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methanesulfonyl- 1H-
pyrazole-4-carboxylic acid amide; and
5-amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methylsulfanyl-1H-
pyrazole-4-carboxylic acid ethyl ester.

100. The compound of any one of claims 1-89 selected from:
3-[5-Amino-4-(3-chlorobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-methyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide
3-[5-Amino-4-(2-methylbenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
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benzamide
3-[5-Amino-4-(3-carbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide
3-[5-Amino-4-(3-isopropylcarbamoylbenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide
3-[5-Amino-4-(4-methylcarbamoyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide
3-[5-Amino-4-(4-cyclopropylcarbamoyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methyl-benzamide
3-[5-Amino-4-(3-carbamoyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-

benzamide
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3-(5-Amino-4-{3-[(2-morpholin-4-yl-ethylamino)-methyl]-benzoyl} -pyrazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide
3-(5-Amino-4- {3-[(3-morpholin-4-yl-propylamino)-methyl]-benzoyl}-pyrazol-1-yl)-
N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(pyridine-2-carbonyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide

3-[5-Amino-4-(2-methyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
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3-[5-Amino-4-(4-fluoro-3-methyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-
methylbenzamide
{3-[5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-imidazole-4-
carbonyl]-phenoxy}-acetic acid tert-butyl ester
3-[5-Amino-4-(3-chloro-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-(5-Amino-4-benzoyl-2-methyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide
3-(5-Amino-4-benzoyl-2-propyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-carbamoylmethoxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
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benzoyl ) -pyrazol -1-yl]-N-cycl %9r opyl - 4- net hyl - benzam d

L ,3 {}%11@[&%33%223 n@f{qﬂ@ Ighrgzn)( h )gf%%'&ho%f 9é@oyi} I}SJr;zol 1-

3+ ENAYCIopropy(-3-nmathylchenzatnide - benzoyl ) - pyrazol -1 -yl ] -
0 net hyl benzam

5“3{ £t chiﬁéﬁz{&%wp& Y2 Bl Hor b hyrzes B prealy -y1) N-
L% IEISBRL 99y dypenzam de

c opent anecar bonyl - pyrazol -1 -yl ) -
L’S—(éyAhmpr é-p{)ﬂ 243-amendrpimelndingii ydp2-oxo-ethoxy]-benzoyl} -pyrazol-1-

3- di axol e- 5- car bony| | -1 -
PN P A B ety g am ao ) PYr Az
395 mxnm A3([2-(BInvaah PakRidzSHol idiy [ 3001 -oko-¥ihbx - tsene b @ p-

ropyl - 4- met hyl - benzam de

3p[y5a|zxxh1lwbllzi cl(ygloetqukff%h&ldynyaxwﬁazo| 1-yl]1-N-cycl op
P ARER I RIS ey ) 2oy oo pyeeet

pricplyIN- éydmirbwlmemzmyi taizaibdeAni no- 4- (3 cycl opr opoxy- b

ARl R S

pr?’g%krnq?’% tﬂbéélll qJ%é‘lé}{r}r%letﬁoxy benzoyl ) - pyrazol -1 -yl]-N-c

y G- GpAoynd- 443+fé(ﬂﬁyﬂ>dmemnadamtb2 -ylmethyl)-carbamoyl]-methoxy}-benzoyl)-

D Bt Bengoy ) - azol 11

3-1. - AHif4- 43({?2 -(Bbéhy w&fsaémbmqﬂiaaﬁyiebhymammﬁ Lm¥thbxy} -
N- cycl opr opyl nmet hyl benzam de

eszo@m mazpl(MyIﬂNWH@@mﬂdymyﬂlu&rb%wd& yl1-N-cycl op
3%{’%4 B R S paypaabyicmogmoviimshons

I MRYEoyh):- pj&hfmll ez eyl diropyl-4-methyl-benzamide
5- Am no-4- (3, 4-di fl uoro- benzoyl) pyr.az [ -yl]-N-cy

3-
c|3£;b5r6§yn041 -(FeP g FiBety kherpoyD)-pyrazol-1-y1]-N- cycloprop]yl 4-

3- ] 5-di fl uoro-benzoyl)-pyrazol -1-yl]-Ncy
CI%%P%Q&FIth hyl benzam de

3-3{-55—Ammo—44€3( p,yrﬁdlué?r pl-Benzoy Ny yr e Zoyl] V-pyelapmipyl-dy| |

-N-cyc] opro - met hyl benzam de

3 T%&/‘Xj]ﬁ rﬁ%ﬂ fl uoro-benzoyl)-pyrazol -1-yl]-N-cycl op

r Oﬁgﬂ -AMiABlyriaenz 20 R nyl)-pyrazol-1-yl]-N- cyclopr ;)yl -4-methyl-
Am no- 4- cycl ohexanecar bonyl - pyr azol - N-cycl o

prh@pglﬂtmnierret hyI benzam de
pi ES @%ﬁg ?%eélg %éggﬁ[‘&ﬁé{&hi 1%6%%&61'0@%'&1&5 cycl

methylbenzamlde

3-[5-Amino-4-(benzo[1,3]dioxole-5-carbonyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide
3-[5-Amino-4-(2-fluoro-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-ethoxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-methoxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-

benzamide



3-{5-Am no-4-[3-([I, 3, 4] oxadi azol - 2- yl net hoxy) - benzoyl
]-pyrazol -1-yl}- L- cycl opropyl - 4- et hyl benzam de
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pyrazol e- 4- carboxylic acid (2-nmethyl-cycl ohexyl)-am de

5- Am no- 1- (5- cycl opr opyl car banoyl - 2- et hyl - phenyl ) - | H

pyrazol e- 4- carboxylic acid phegyl am de

5- Ami no-1| - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - | H

PWAL &2 I N. .
R o GBS Ny Pyl Ly TSy spiopth ety

I bznzmmltlgl - phenyl ) -1 H pyrazol e- 4- car boxylic aC| d

S e gt Fed i s PP Saraly Y e garopHeh e

p)b@ﬁga@lluge4 carboxylic acid (I-ethy
3-[ 5- Am no-4- (2, 5- di net hyl D(By”o“dl ne-

1-3clr Boning- ﬂwrdamelho&yizpl}zo ayEazopil oplyN-eyclopropyl-4-methyl-
t nzam de
m% nyamlg% (5-cycl opropyl car banoyl - 2- nmet hyl - phenyl ) - 1H

p)BL[Eszﬁhﬁdlﬂtmwwlﬁnﬁlcﬂ)dﬂlzéyl}rpym&y} PN yéeloprdpyl-4-methyl-
5- Ani no- | - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - | H
)heﬁéaé‘l“ €4-carboxylic acid indan-1- yI am de

fiho-473 ?%&ﬂyqﬁ{l%ﬂgfc?%%gﬁzgyazgl— ffgf]wlcyﬁbﬁ%¥§l)-4 hddthyl-

py e-4- car
Sln[eﬁzammdmo 4 (p| perl di ne-1-carbonyl)-pyrazol-l-yl]-Nc

| - b d
Pt 43 T AR Bty oxeloRpPY hangghy-benzamide
é% ByAﬁﬂ&d ﬁ?ﬂﬁ@fcb@é%byl 9&&6‘1 P—XIHLNJ&?}%Sﬁh@?yﬂ&methyl -benzamide

Anmi no- | cycl opr opyl car banoyl 4y
p;BrLaﬁzAnena& x(éﬂbbﬂwrpd)eaz,qya) pyrezcdgrdpiN- Qpé0py1 methyl-
5-Am no-| - (5- cycl opr opyl car banoyl - 2- et hyl - phenyl ) - | H
p)})regi%?lge4 carboxylic acid 3-chl orobenzyl am de

5-348- Afirido-4-%3 SYydiflogro ARz Ay Panant 1- A1-Met yeyd profye aying thyl-

1%63%/;&%19 e-4-carboxylic acid cycl opentyl am de
3-[5-Amino-4-(4-fluoro-3-methyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide
3-[5-Amino-4-(4-fluoro-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-(5-Amino-4-cyclohexanecarbonyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide
3-[5-Amino-4-(3-vinyloxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide
3-{5-Amino-4-[3-([1,3,4]oxadiazol-2-ylmethoxy)-benzoyl}-pyrazol-1-yl}-N-
cyclopropyl-4-methylbenzamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carboxylic
acid (2-methyl-cyclohexyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid phenylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid (1-ethyl-propyl)-amide



5- Am no- 1- (5- cycl opr opyl car banoyl - 2- et hyl - phenyl ) -
1H pyrazol e- 4-carboxylic acid 2, 4-di chl oro-benzyl am de

WG 20881000073 - ( 5- cycl opr opyl car banoyl - 2- net hyl - pheawyi$2004#620384
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pyr azol e- 4- carboxyl i c acid cycl ohexyl net hyl - am de

5- Ami no- | - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - 1 H
pyr azol e- 4- carboxylic acid 3,4-di chl oro-benzyl am de

5- Ami no- | - (5-cycl opropyl car bam)yl 2- met hyl - phenyl ) -1 H

PYI@AREr (s &%ﬁ@}fw ity oL theMyL Bl DY hy??ﬁa&%ﬂe)zt -8lFbéiBlic

no-1-(5 propy carbanDyI phenyl )
1hbipjnrcarzko[k2 4]ltept-Bgok@rhnde acid

ST B TR PR ) S B R G o i

aglid ({4wlyer t - butyl - cycl ohexyl) - ami de
5- Amino-T-(5-cycl ogr opyl car banoyl - 2- net hyl - phwl ) -1 H

pl éz‘#s)ﬁhleﬂf»fl4= EaF-Himmsthylepyaxsligine2l -carbeml-pyrrzqirlophHN-c¥ehontepyl-4-

cycl opropyl car banoyl - 2- met hyl - phenyl ) - I H
p?lA?zy(B'I% f{“ar boxylic acid 3-methoxy-benzyl ani de

55 Minfi- 1-¢3-Byatdpbpc abathed Dmethyl-pRenyblt Hylpyriaeleyd-garbdkylic
pyr.azol e- 4- car boxyl.ic acid 4-fluoro-benzyl am de
53%4@3@07636 ezylapA®py| car banoyl - 2- net hyl - phenyl ) - 1H

g@?%ﬁﬁé%’lb%b%ﬁ%ﬂ %%mle hyl R]hengl) 1H-pyrazole-4-carboxylic
Samlmﬂzmtl-y&mcjml opr opyl car bam)yl 2- met hyl - phenyl ) -1 H
DAL A R U T p—

| BtiReRzARIdd- car boxylic aC| d
(pyridin-2-ylmethyl)-amd

5 3%1%:@10-‘( @lpy&lwi@psbpnﬂbﬁmylk L-yl]rhdchigippionEhdmet s
razolg 4- car boxylic acid (2-nof
%FIM? 4 I -ethyl)-am de

5540ink - 1L(4- 5y&&1ﬁb€ﬁbﬂba’ﬂ16ﬁrﬁﬁi€ﬂwﬂ-pﬁcdm1- Hlpypdreleyd-parboxylic
1H pyrazol e- 4-carboxylic acid

( lcidyarlohendanideny| ) - ami de
S5A0 ellzé Q%aweﬁE%XIhSﬂrpw pﬁerﬂ?)t mlpypﬁ%ﬁ%i ):aru?kyhc

pyrazo
acid cyclopropylamide

5-Amino-1 —(5-cyclopropylcarbamoy1-2-methyl-pheny1)- 1H-pyrazole-4-carboxylic
acid 3-chlorobenzylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1 H-pyrazole-4-carboxylic
acid cyclopentylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid 2,4-dichloro-benzylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid cyclohexylmethyl-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carboxylic
acid 3,4-dichloro-benzylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid (4-methyl-cyclohexyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic

acid 3-trifluoromethyl-benzylamide
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w@yoanades 4- car boxylic acid (2, 2-di et hyl

acid (l-phenyl-ethyl)-am de
5- Am no- | - (5-cycl opr opyl car banoyl - 2- et hyl - phenyl ) - I H
- pr opp¢yUsI0HE20384
5- Ami no-1| - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - H
pyrazol e- 4- carboxylic acid
(1-ethyl -pyrrolidin-2-yl methyl -am de

Ami no- | - (5-cycl opropyl car bam)yl 2- met hyl - phenyl ) -1 H

5-
g %@‘?’?L I(ng 7 1&91?91 dfrﬁ Wl% mcejthyl-phenyl) 1H-pyrazole-4-carboxylic

5a¢im(4}mrt bl@tﬁl—cWMyk){amlmear banoyl - 2- net hyl - phenyl ) -1 H

I ' :
D B S ey S PR T P AL B
09&&(2‘2@5@%&b€%§ Niaffde

pyrfazin-2-yl -benzoyl)-im dazol -1 -yl
L5 @ymoobfiap)yqlomopylcarbamoyl -2-methyl-phenyl)-1H-pyrazole-4-car oxyhc

| be zam, de3: Anmi no- 4- (3-pyrim di n-5-yl - benzoyl)
Fﬂp§d?8 S A ‘}ZA‘/@W& opr opyl - 4- net hyl benzanmi de

35 AmiNe NE5- éydl&n@wlcmﬁh@y@ mkthyBpEaWL)) tH plyehadlel 4-tarbddylic
-N-cycl opr opyI - et hyl benzam de
32¢id 4afgagerb mﬂarmdpl m di n- 2-yl - benzoyl ) - i ni dazol -

LS LA AR AR Aty it
?3 thaﬁfwgfhynpyﬂw]ﬂrig?%H’lhiethym}z:ﬁggel e
! hlyé@fé rQp Far E?ve LPl%ef ﬂ%@ - -carb(gxyhc

a&é'z%btﬂ I‘lgfen{z?ra[ngdé‘1 met hyl - pi perazin-1|-yl)- et hoxy] - b
enzoyl } - pyrazo

NS oymlropt-6pyyclaprapslbabarbeyi Zamicthel-phenyl)- H-pyrazole-4-carboxylic

?i aéppfb‘{}lﬁ?)z4)ﬂ§5ﬂﬁg’§’§r4‘$| 48: (2 hydr oxy- et hyl ) - ani no] - et hox

NScA@tHRPT-0PYcl Hﬁlbﬁbarﬁ 28 thy1-phenyl)-1H-pyrazole-4-carboxylic
3-{5- Am no- 4%/ gpr metﬁ{/ll am no- gt hoxy) - benzoyl ] - pyr a

z@@ﬂ@ﬂ%h@?’cﬂﬂ P@&i&)’ram@e met hyl - benzam de

ol @?xpﬁly} B ?@é§41$prg$y1§arﬁm%§i r?%ﬁ% T&L EH&Q#)' 13‘? %%%ﬂeh—@é%%hc

3-aid Aeiycloheky{-3thyD-dmdide hl or o- phenoxy) et hoxy] - benzoyl }

) pymfn%l 1- |(§ %:/g/c)loprop)c/:llce(l)r amg% 2- me’thrrl3 yl-p é/ Iy_l)b -pyrazolee 4-carboxylic
acid (1-phenyl-ethyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid (2,2-dimethyl-propyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid (1-ethyl-pyrrolidin-2-ylmethyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid (2-pyrrolidin-1-yl-ethyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid cyclohexyl-methyl-amide
3-[5-Amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide
3-[5-Amino-4-(3-pyrazin-2-yl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-

methylbenzamide
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3-{5-Am no-4-[3-(4H[1,2,4]triazol -3-yl)-benzoyl]-pyra
zol -1 -yl }-N-cycl opropyl - 4-nethyl - benzam de

WQ@240508997n0-4-[ 3- (4H-[ 1, 2, 4] triazol - 3-yl ) - benzpyT/PS3994/620384

zol -1 -yl}-N-cycl opropyl -4- nethyl - benzam de. 101. The
conmpound of any one of clains 1-25, wherein: Rl is
hydrogen or acyl; R2 is hydrogan or alkyl; Ais an
aryl or heteroaryl ring; Bis an aryl or heteroaryl

I BIJ§; ArlinbS4- (‘Belb}&frﬂﬂirybﬂyl-‘BQﬁZO‘}??ﬁhﬁd’aZSlJ bsAj-Nwiyeldpropyl-4-methyl-
het eroaryl or - C(O NR80OR81 (where R80 and R81 are
ntly hydrogen al kyl , cycloalkyl alkoxy

0 [
S o NELEA Mo 51 SB0oBD Tl eS ?QJS* e
obenz(aﬁl)deam no al kyI am no or di al kyl am no;
acyl am no; t|o suhsti.t ut er oc
(&5 o‘}smnerfia% P Bl ymléﬂz ﬁgtygle%&ygﬂo r X(L 4-nethy-
hetehraddkyl: (f) heteroal kenyl; (g) heteroal kynyl; (h)
het er oal koxy, 10 (i) heteroal kyI am no; (j) opti onal |

s Gsmirntast €6 cireloprapyyesirydrad Kyd- megho)lplsty)otrandt ylsulfonylg/enzoyl-
sgﬁst i.tut d het er ocycl yl al kenyl; (1) optionally
Wfiﬁﬁ @ heterocyclylal kynyl; (n) optionally

s §shirout- @ﬂcﬁd@ﬂr@@lk@!iatnoﬂﬁ ﬁl}éﬁﬂqubkyl)-al[&(ﬁOlmthyl)oxadlazol 3-
heterocycg%lalkoxy or heterocyclyloxy; (n) optionally
s tibsnzalyl Bdrimidagelscycl yl al kyl ani no;

3-(5-Amino-4-{3-[2-(4-methyl-piperazin-1-yl)-ethoxy]-benzoyl}-pyrazol-1-yl)-
N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-{2-[bis-(2-hydroxy-ethyl)-amino]-ethoxy} -benzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methyl-benzamide
3-{5-Amino-4-[3-(2-dimethylamino-ethoxy)-benzoyl}-pyrazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide
3-{5-Amino-4-[3-(2,3-dihydroxy-propoxy)-benzoyl]-pyrazol-1-yl}-N-
cyclopropyl-4-methylbenzamide
3-(5-Amino-4-{3-[2-(4-chloro-phenoxy)-ethoxy]-benzoyl} -pyrazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide
3-{5-Amino-4-[3-(4H-[1,2,4]triazol-3-yl)-benzoyl]-pyrazol-1-yl}-N-cyclopropyl-
4-methyl-benzamide
3-{5-Amino-4-[3-(4H-[1,2,4]triazol-3-yl)-benzoyl]-pyrazol-1-yl}-N-cyclopropyl-4-
methyl-benzamide.
101.  The compound of any one of claims 1-25, wherein:

R' is hydrogen or acyl;

R? is hydrogen or alkyl;

A is an aryl or heteroaryl ring;

B is an aryl or heteroaryl ring;

D is heteroaryl, optionally substituted heteroaryl or -C(O)NR¥R®!

(where R*® and R® are independently hydrogen, alkyl, cycloalkyl,

alkoxy, hydroxy, heteroaryl or optionally substituted heteroaryl);
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(o) optionally substituted heterocyclyl al kyl car bonyl ;
(p) heteroal kyl carbonyl; 20 (gq) - NHSO2R6 where R6 is

wa@bdoglogoonet er oal kyl or optionally substituted PCT/US2004/020384

het erocycl yl al kyl; (r) -NHSO2NR7R8 where R7 and R8
are, independently of each other, hydrogen, alkyl or
heteroal kyl; (s) -Y-(alkyl eng)g4R9 where: Y is a single
bond, -G, - 25 NH or -S(On (where n is an integer

fromo0 to 2); RA fEfkcicd FHANR croll ddblin oS UDSLI t Ut ed
heteroaryl, - COOH, -COR10, - 1, -CONR12R13,
SCPR14, - SO2NR15R1@) - NeeOrRaikytaminppstzNRiarng,
where R10 is al kyl a{ opticqnal on substituted 30
heterocycle, RL' is\l kyPY4RI%12>  R13 , R14, R15

, R16 , R17 R18 and R}9 abgtionalgewssicesd haterofyotydsh
ot her, hydrogen, alkyl or heteroalk

| ;
- C(=NR20) (NR21R22) {#her eommakbzi‘ab?&}%/'ﬁ@(z%%/h%ré&&ﬁa@m;l y

represent hydrogen, .al ky roxy, or R20 and
R21t oget her are -(Cﬁg)nmhg%%aﬁxgs 2 or 3 and R22 is

hydr ogen or al kyl; &)(u) hetbidalkshNR23R24 where X is -O
or -S-, and R23 and R24 are, jndependently of each
other, hydrogen, al &I o “W@FQWB bkyl ; (v) - CONR25R26
where R25 and R26 i pepenserhivsxy.epr esent hydrogen,

al kyl, heteroal kyl or 10 optionally substituted

het erocycl yl al kyl, 6) R2Beteroalkylamino;

G) optionally substituted heterocyclylalkyl;

k) optionally substituted heterocyclylalkenyl;

(1) optionally substituted heterocyclylalkynyl;

(m)  optionally substituted cycloalkoxy,
cycloalkylalkyloxy, heterocyclylalkoxy or
heterocyclyloxy;

(n) optionally substituted heterocyclylalkylamino;

(0) optionally substituted heterocyclylalkylcarbonyl;

(p) heteroalkylcarbonyl;

(@  -NHSO;R® where R® is alkyl, heteroalkyl or
optionally substituted heterocyclylalkyl;

(r) -NHSO,;NR'R® where R’ and R® are, independently
of each other, hydrogen, alkyl or heteroalkyl;

(s) -Y-(alkylene)-R’ where: Y is a single bond, -O-, -
NH- or -S(O), (where n is an integer from 0 to 2);
and R’ is cyano, optionally substituted heteroaryl, -
COOH, -COR'’, -COOR'", -CONR'’R", 'SO,R", -
SO,NR"*R'®, NHSO,R"” or -NHSO,NR'*R"’,
where R'?is alkyl or optionally substituted
heterocycle, R' is alkyl, and R'> R R'" R"° R'®
R'7 R'® and R" are, independently of each other,

hydrogen, alkyl or heteroalkyl;
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and R26 together with the nitrogen to which they are
attached forman optionally substituted heterocyclyl
WO 20wg/009ony - S(O) nR27 where n is an integer froPeDUSH0L020384

and R27 15 is al kyl,

het er oal kyl , optionally

substituted heterocyclyl al kyl or -NR28R29 where R28

and R29 ar e,

i ndependent |y of,gach other, hydrogen,
]I <

al kyl or heteroal kyl; (x) cycloal kyl al kyl,
cycl oal kyl al kynyl a 20_ %q.hgﬁ kg2 vyre R¥ R?! and R%
optional ly substitut dvvi? al P ydr 6xy "0

am no; (y) aryl am noal kylireleperaiently represent hydrogen, alkyl or

het er oar yl am noal kyl ene;
Z- al kyl ene- OR32 where Z

, hal’o, hydroxy or

bk o R e MR el

-0, and R30, R3land 25 R3dre R 2 dideRRee ittydrdden 8a6IRy!;
ot her, hydrogen, alkyl

- OC( O - al kyl ene- CO2Ehor

het er oaryl al kenyl ene or

or heter

-mp@(m%%{ig‘" ‘{’hﬂ(ﬁg S‘ng F@aei-SRrand

are independently hydroggm oI Igmé eI f“ﬁﬁﬁ%ﬂ%gﬁg/ 51%%):%1 gther,

eteroaryla

sel ected fromthe group Godvwg&t,ialkyl of hetérarlkhydr ogen;

(b) hal o;

(O alkyl;

(d) al kox

X d hyd ;. RS
i s selected from thé&gr ou@ob%%é?\zgg’lr}]lﬁi?(lg% a{%ﬁ%émgé?ﬂﬂy

(b) hal o;

(x)

)
(2)

(aa)

(bb)

represent hydrogen, alkyl, heteroalkyl or
optionally substituted heterocyclylalkyl, or R*
and R?® together with the nitrogen to which
they are attached form an optionally substituted
heterocyclyl ring;
-S(0).R? where n is an integer from 0 to 2, and R’
is alkyl, heteroalkyl, optionally substituted
heterocyclylalkyl or -NR?*R* where R*® and R®
are, independently of each other, hydrogen, alkyl or
heteroalkyl;
cycloalkylalkyl, cycloalkylalkynyl and
cycloalkylalkynyl, all optionally substituted with
alkyl, halo, hydroxy or amino;
arylaminoalkylene or heteroarylaminoalkylene;
Z-alkylene-NR**R*! or Z-alkylene-OR*? where Z
is-NH-, -N(lower alkyl)- or -O-, and R*’, R*'and
R* are independently of each other, hydrogen,
alkyl or heteroalkyl;
-0OC(0)-alkylene-CO,H or -OC(O)-NR'R" (where
R'and R" are independently hydrogen or alkyl),
and

heteroarylalkenylene or heteroarylalkynylene;

R* is selected from the group consisting of:

(2)

hydrogen;
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whedsnoarkyl ;

(c) alkyl; (d) haloal kyl; (e) thioal kyl; (0 hydroxy;
(g) am no; (h) alkylam no; 0) dialkylam no; (D

(D optionally substituted heterocyclylal kyl; (m
optionally substituted heterocyclyl al koxy; ( )
al kyl sul fonyl; (o0) aninosulfg&*[,

nono- al kyl am nosul fonyl or di‘al’kyl am nosul fonyl; (P)
het er oal koxy; and (ﬂb caphgxy; R6 is selected fromthe
group consisting of:’(a) hydrogen; 0>) halo; (O

al kyl; and (d) al ko&y; palkgkugs, individual isoners,

m xtures of isonmers and pharmaceutically acceptable
salts thereof. 102. @he e@ﬁﬁ&&wﬁ of any one of clains
1-28, 31-63 and 67-@9 whgikbgy;A or Gis a cycloal kyl
group. 103. The conpound of any one of clains 1-28,
31-63, 67-89 aRdislekctedironzthe gooupr caBsisingolcycl opent vyl
or cycl ohexyl group,.,104, The conpound of any of
clainms 1-89 that iscg-(Sb% o%361-’4-benzoyl-3-

nmet hoxy- pyrazol - (b) halo;
1-yl)-N-cycl opropyl - 4- net hyl - benzam de. 105. The
conpound of any ofcl é)ns 2KY that is 3-[5-am no-4-(3-

(d) haloalkyl;
(e) thioalkyl;
() hydroxy;
(g)  amino;
(h) alkylamino;
(1) dialkylamino;
)] heteroalkyl;
(k) optionally substituted heterocycle;
(1) optionally substituted heterocyclylalkyl;
(m)  optionally substituted heterocyclylalkoxy;
(n) alkylsulfonyl;
(o)  aminosulfonyl, mono-alkylaminosulfonyl or di-
alkylaminosulfonyl;
(r) heteroalkoxy; and
(@  carboxy;
R® is selected from the group consisting of:

(a) hydrogen;

(b) halo;
() alkyl; and
(d) alkoxy;

prodrugs, individual isomers, mixtures of isomers and

pharmaceutically acceptable salts thereof.

102. The compound of any one of claims 1-28, 31-63 and 67-89 wherein A

or G is a cycloalkyl group.

(k) optionally substituted heter PCYUbEN4/020384
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cyanobenzoyl ) - pyrazol -1 -yl ] -N-cycl opropyl - 4- net hyl benz
am de. 106. A pharmaceutical conposition, conprising a

wa@ eonpouyd3 of any one of clainms 1-105 and a PCT/US2004/020384

pharmaceutically acceptable carrier. 107. The

phar maceuti cal conposition of claim106 that is

formul ated for single dosage_ﬁc}m' nistration. 108. An
article of manufacture, conprising packagi ng material,
a compgynd She BLANA dXfng bl SRIAAIZ8RIG, 5-89988 ho,
for treating, preeen ing,” or ameliorati’ng ohe or nore
swihipteomA 001G 33 yklopastgt srayclvhed/| grapases or di sorders,

d a Label {hat indi | rs.
for traBE nghe Bompainuiaigny of i 189 R oD FBpovt->-
S HIEEHORY B yPzoR B8 KN IA RO Alnkin fllinRafRcor di sor ders.

109. A'method of treéating, preventing, or aneliorating
one or 16®r e Thy npmpormdaif apB 8f klaimessle 8%tk &t eff-athimeakEs

or_disorders, conpri-sin dm nj ster, to a subject in
B e e ML S N Y
110. Thes.mehsHinahceatiadl @ohPSsitivh)Rb@ipfisihp @ cdinpeastofiny one of

di sorder is selected frominflamuatory di seases,
aclabnsriniAé agd 3 eharawcewtisally arceptableisariieTdi sor der s,

prolif §HAL i gﬁe ghﬁ‘ﬁ{ag&ftéal SRR E cﬂirﬁgbgj Habis formulated for
i nfectious di séases, neurodegenerative di seases, an
Viihgle ddssgzalagnisttdtion. The net hod of claim 109 or claim

110, wherein the di sease. or disorder is selected from
pancr eé&‘-t i S\adcle 8§ BRnReYR empatpgpackaging wighialga compound

agdpddy on€ SPE1GREAL YosSW L 8 SSeANRALR TRy, pfelERiMgCor ameliorating one or

obstructive pul nonary di sease, glongrulonephrltls,
r revngyngitemeefip3dB kinass-medisted diseasésug disordesst dndradelst thet indicates

| d hr opi hyroi di t | G ave: s di
2 bR o o for ingesretenfiog, o RSl dRE e
ap@fhtems SEHIY KINALE SR [dRRERE & didoRdepdThOCYt Openi a,

atopic dermatitis, chronic active hepatitis,
nyast héf?.a drmethed offigating, Preveking,qs gmsliorating QiierPaMeFsSymptoms
b ' ul € iV i ti : "o . di o
DOl h4ER R AR b Gl Lo S PRI AR S et in
r aael thereof #nderapshindyo fangdohoxf dlaintsubBd5cul osi s,
at heroscl erosi s rru?cl e d@ge eration, cacheyi a

pd of clpygy {

psori ati® Hhe Heth whergip, H}cdﬂﬁasegg isorder is selected
t ‘ﬁ%mhh&nﬁfoﬁ'}hﬁlkéak&; alﬁéif?l?xl{dlne ARELsBY HistSetivRBehEdisorders,

synovitis, pancreaticb-cell disease; diseases _
c heolderteyve dieatdbrg, argsogenie disondars pifettiqus fdiseaseat iegrndegenerative

r heumat oi g iﬁgn.d litis, gouty arthritis and ot her
aPPAPSeRi A YALTISFaSRYS, cerebral malaria, chronic

111. The method of claim 109 or claim 110, wherein the disease or disorder
is selected from pancreatitis (acute or chronic), asthma, allergies, adult respiratory
distress syndrome, chronic obstructive pulmonary disease, glomerulonephritis,
rheumatoid arthritis, systemic lupus erythematosis, scleroderma, chronic thyroiditis,
Grave's disease, autoimmune gastritis, diabetes, autoimmune hemolytic anemia,
autoimmune neutropenia, thrombocytopenia, atopic dermatitis, chronic active hepatitis,
myasthenia gravis, multiple sclerosis, inflammatory bowel disease, ulcerative colitis,
Crohn's disease, psoriasis, graft vs. host disease, inflammatory reaction induced by
endotoxin, tuberculosis, atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis,

Reiter's syndrome, gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic
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pul monary inflammatory di sease, silicosis, pulnonary
sarcoi sosi s, bone resorption disease, allograft

wo epsmbeons, fever and nyal gi as due to infectiPOT/US2004/020384

cachexi a secondary to infection, neloid formation,
scar tissue formation, ulcerative colitis, pyresis,

i nfl uenza, osteoporosis, ost rthritis and mul tiple
myel ona-rel ated bone di sorder, "acute nyel ogenous

né%‘éﬁ%s%ase%&sgﬁké:cma% e?&@&‘f?&’ﬁla%sﬁ{#é(ﬁéﬂu% hmfﬁﬁﬁt?c;n' ?heumatmd

sarcoma,” nu sepsi

S §Indelisd) (g@&fty agthiitisSind 9dlel adirBic c&h(ﬂh@isrwebsal (fhzﬁ&rﬁsﬂxromc
Par ki nson's di sease, cerebral ischem as or
nBYRMSHEaRkanAlEy @lﬁ%aéas,sehcealas@amew SHGAEPTIS bORAF (Rsguption

aﬁgéﬁg,ea[q %raﬂ' rSREtaE Sedel ﬁ‘# }'élg]a§ E’&é 8 ik R SoacR&iH s%Eondary to

neovascul Fzat1’on, and 1 aemangi onas; Vviral
dirsfaaimsmlemd ﬁnhmatyomscﬁr@xsh&pfatmmcm, uleérativé colitis, pyresis,

| udinqg hepatitis A, hepa |t|s hepatifis

il P e oeRATret e AR P ottt Ahsorder
”ﬁédté?ii‘@él@ YenoddRulleiR @ronfdh enGil&‘l@tﬂ(reﬂhé} ImekEatlie Mefinoma,
ischema In stroke heart attac or gan hyposi a,

v Kapesi' aisareopise mpltips myelema.diepsis, éﬁmc plask) and lpgis; grizheimer's
I H‘ g{ts\édPngrn?(;';P? ﬁlsgase c%¥e%' zﬁ(fsctﬂgr%? éoﬁgg&}()d%éegl%%ﬁg% Hlts%a)%le %aused

uce ggreg At oxem

S BSD &Kurﬁaatﬁdﬁjﬁfy@ ang’idigénﬁ: @isdrdetsdﬁtﬂucﬂ@MH aliracks,wictilar neovasculization,
rost agl.andi n endoper oxi dase  synt hase- 2. 112 et hod
ofnd lﬁfwgﬂaheﬂlaﬁ@awag,xw baiscoars insfudingcpgule Batits infbeiion (neluding

pﬁgpa{;ﬁﬁ | BBl B B e?ht'ﬂ?s vanhf%b@&l r@M'v%e&wms

| ect need t a’ conpoun any one of
c BARSs ARCkﬁﬁnah;gih&cy Tdnd hﬁ@bt} cttolat mybwrdlal]l&@l,emm eckdnma in stroke

Pl A5 e B e RaoFb obsmeppegogg i
r ﬁ{r&%@s@s t@dRe h%@%wmmau&éa%@et agetéatiOn,BRHE0OHemia

of treatl preventl ng, or aneliorati ng one or nore
synqjooml ok symdemee, end gondifiansassogiptascvidh prostaglandin

cible. pro-inflamatory proteins, conprising
3§F'2$%§w¥%5833ubject in need thereof a conpound

of any 102€ of methad B inhibls the epreddich efEihdEEble pres Inflammatory
114, wherein the disease or disorder is selected from
o BEHINS, SPAPELRE adminisiesing 1 aswRieq db et iergpa cqrapaynd of any one

i n caused by cancer, dental pain and
ar?gkﬁﬁfslggln

113. The method of claim 112, wherein the inducible pro-inflammatory
protein is prostaglandin endoperoxide synthase-2 (PGHS-2), also referred to as
cyclooxygenase-2 (COX-2).

114. A method of treating, preventing, or ameliorating one or more
symptoms of diseases or disorders associated with inducible pro-inflammatory
proteins, comprising administering to a subject in need thereof a compound of any
one of claims 1-105.

115. The method of claim 114, wherein the disease or disorder is selected
from edema, analgesia, fever, pain, neuromuscular pain, headache, pain caused by
cancer, dental pain and arthritis pain.

116. The method of claim 110, wherein the viral infection is a veterinary viral

infection.



116. The nethod of claim 110, wherein the viral
infection is a veterinary viral infection.117. The

woredosoaad cl ai m 116, wherein the veterinary VvPCEIS2004/020384
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infection is lentivirus infection, equine infectious
anem a virus; retro virus infection, feline
i mmunodefi ci ency virus, bovinggg nmunodeficiency virus,
and cani ne i mmunodeficiency virus. 118. A nethod of
treati pFr ' ' i SFarP Vird M Betion i
syn‘ptorqrg7'of @x%@%gﬁ{%g@y élgfeg{iﬂggggte or glirsord%uro,ms
c dentivirss infectiatyiequing mfdctigustaperaiasuniop;aetro vinusnefedtion éelmef
a.co o&kﬂrd.of anl%/;1 %E)e. of. cl aigrsf. 1-105.. 119. The nethod
ofMAHPOdHIEieNey ¥irgs. Do vipg gmmypgdenicignby Xjrug, apd caning
agRhinsd&ididdydikr ti costeroid, rolipram cal phostin,
a CSAID, a 4-Substituted imdazo[l, 2-A] qui noxal i ne,
i nt er | ddRi n-ALmethad gf tirabng Pravewing, oramelipiaiyg eReOr Nre syngptoms
oxi.de n. iy [ ] f I ' .
S 1o SR HiEHOTRBRE B2 RRber B Hnf Urn b ARG ekt in mced
anfidréoTh lcampaindrof aaly o1@ of dadmd)-103. bupr of en, cel ecoxi b,
rof ecoxi b; a steroid, prednisone, dexanethasone; an
ant i vi P addwtmethgdefanyone ghclaimes Hi%1 1% F GRMBEURS |

hat: : ; [
R S e R e L S
t emidhap]1,22A]@irdxaliid-imertaukimell, aglwoterticeid TR icglatp hidri¢ oxide,
and .rapanycin, or derivatives.thereaf. 120. The.. '
o2 RERBER PR Rl APULraF o cspton hhigi eckynsraiflip RS0) a non-
f Wik 41841 2R@ANEh SR8y GOE (S AR BuftbfenNe1dcBkibMoFddBxib; a steroid,
corticosteroid, rolipfam calphostin, a CSAID, a
4 -psesivisong, dexathethasengzaT dnfipirad pgant.abseaV irhan antiproliferative agent,
interleukjn:10. a.gl rticol sal i . Lk 1] .
otr el o BB HE A e Sk it P hoAHE} SyctBhtlbifice, o
| NN irdibitod @edeppaT Grici N ar(tibody, a seluble TN recepkadadnd rapamycin,
antiinflammatory drug (NSAI D), ibuprofen, celecoxib,
rd’Fé%‘S@PB?Stbe@Q%roi d, predni sone, dexanethasone; an
antivir a IF . i A f [
ot hot 1 ada; & PP e cortsltl o (e im0 Rurther
azatriprisingione or mped afthe §xlvanngl eqoracobidroidj ohipiint, galphostin, a

ten) , an_anti-TNE anti . a soluble TNF receptor,. .
arfeb A Al i - GoRbineaiigo er w10, efffggoricoid. a
Ofsali YD) it x3d e 38 ik BRI BppreQATRY d iclar ®@i3loRationNEhibiER,

kinase wth a conpound of any one of clains 1-105.
deoxyspergualin (DSG); a non-steroidal antiinflammatory drug (NSAID), ibuprofen,

celecoxib, rofecoxib; a steroid, prednisone, dexamethasone; an antiviral agent, abacavir;
an antiproliferative agent, methotrexate, leflunomide, FK506; a cytotoxic drug,
azathioprine, cyclophosphamide, a TNF-a inhibitor, tenidap, an anti-TNF antibody, a
soluble TNF receptor, and rapamycin, or derivatives thereof.

121. A method of inhibiting a p38 kinase, comprising contacting the kinase
with a compound of any one of claims 1-105.

122. The method of claim 121, wherein the kinase is p38a kinase or p38f3
kinase.

123. A process for preparing a compound of claim 18, comprising the steps

of (i) and (iii)-(vi), or the steps of (ii)-(vi), as follows:

) reacting a 2-keto-3-phenylaminoacrylonitrile of formula 1:



122. The nethod of claim 121, wherein the kinase is

p38a ki nase or p38b kinase. 123. A process for
w@empaodonyy a conmpound of claim 18, conprising PEEUSI08H620384

of (i) and (iii)-(vi), or the steps of (ii)-(vi), as

follows: (i) reacting a

2- ket 0- 3- phenyl ami noacryl oni-1994 e of fornula J_: PhHN

with a hydrazine of formula 2: R to provide a conpound

of formula (1) where Rl is hydrogen; or (ii) reacting

hydrazine of fornula 2 to I
formula 4:fol l owed by cBnve
desired R3 group to providepgygempound of claim1l
where R1 is hydrogen; (iii) optionally nodifying any
of the Rl, R3, R, R5 or R6 groups; (iv) optionally
converting the conmpound of fornula (1) prepared in
st eps \(,{ﬂ)lahg,alia}in@roffdﬁﬂu)agbove to the correspondi ng
acid addition salt by treatnent with an acid; (v)
optionally converting the conmpound of formula (I)
prepared in steps (i), (ii) orn@ybii) above, to the
correspondi ng free base by tieatnent with a base; and
(vi) optionally separating & xtHre of stereoisomers
of a conpound of fornula (I gpared in steps (i) -
(v) above, to give a singef ere@dsoner. 124. A
process for preparing a conpound of claim 18, which
process involves reacting a conpound of fornmula 5: D
wherein L is a | eaving group Ender organonetal lic

5 displacenent reaction conditions,

a-&Nconpound of

to provide a compound of formula (I) where R' is hydrogen; or

(ii) reacting a 2-keto-3-phenylaminoacrylonitrile of formula 3:

Z 0
j@?“”
R4

PhHN

j

10
wherein Z is hydroxy, nitro or halo, with a hydrazine of formula 2 to provide a

compound of formula 4:
Z O
R‘%\\N
HNT N g
(&
X

R5

14



with an organonetallic reagent of fornmula: R3 R4 '
wherein Mis a netallic noiety, to provide a conpound

woboosoogynd a (1) where RL is hydrogen; (ii) optPonabiog4/020384
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nodi fying any of the RL, R3, R4, R5 or R6 groups;
(iii) optionally converting the conpound of formula
(I') prepared in steps (i) or_l(d'li_) above, to the
corresponding acid addition salt by treatnent with an

5 R 8O PR AP LI SRUEE B compon

t beclaion i ederrRll diyfirogenbase by treatnent with a base;

d (v).. optional ti i ,
2t er eolisE PR HEo L SHEAm ! DidkaReci B G BOEOPPS or
(iv) agwye, opQorB1Y BoRvedinHhe cShBSERI TTBRAula % Drephred in steps

conpound” prepared by the process of claim1l or claim
124. 126. A(igdipousia) abovetpythe nerresponding aeid 2ddiosn galehy

used in thettreatgeqf1 gr.gyenti on, or anelioration of

one or nor e "SSMSPEWED 8P 4% 38 ki nase nedi ated di sease

or dis Qs?d er optlehélly Ussvepfingithe eompoud ¢fffomiyia OF) rephred in steps
claims 1-105 for the manufacture of a nedi cament for .
the treat mefid, (iippeibirbose, to gie wmssnasding f&se hese by aregment with
nore synptopg.of .2y p38 kinase nedi ated di sease or

di sorder. 128. A nethod of nediating cytokine

respongd) coptisrally Bepadatingra rmixeure of sterzosonighy @fetcompound of

need thereof a coppound of an ne of clains 1-105.
196 The. mefHOMTEH BIRIAS Maeraiatsl RO rATREe
response isgj.pdueerrby p38 kinase activity.

124. A process for preparing a compound of claim 18, which process

involves reacting a compound of formula 5:

o
L
\
[ N
HNT N 5
R® R

lwn

wherein L is a leaving group under organometallic displacement reaction conditions,
with an organometallic reagent of formula:

R3

M+
R4

wherein M is a metallic moiety, to provide a compound of formula (I) where R'is
hydrogen;
(i)  optionally modifying any of the R!, R3, R*, R® or R® groups;
(iii)  optionally converting the compound of formula (I) prepared in steps (i)
or (ii) above, to the corresponding acid addition salt by treatment with

an acid;
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(iv)  optionally converting the compound of formula (I) prepared in steps (i)
or (ii) above, to the corresponding free base by treatment with a base; and

(v) optionally separating a mixture of stereoisomers of the compound
prepared in steps (i) or (iv) above, to give a single stereoisomer.

5 125. A compound prepared by the process of claim 123 or claim 124.

126. A compound of any one of claims 1-105 when used in the treatment,
prevention, or amelioration of one or more symptoms of a p38 kinase mediated
disease or disorder.

127.  Use of a compound of any one of claims 1-105 for the manufacture of

10  amedicament for the treatment, prevention, or amelioration of one or more symptoms
of a p38 kinase mediated disease or disorder.

128. A method of mediating cytokine response, comprising administering to a
subject in need thereof a compound of any one of claims 1-105.

129.  The method of claim 116, wherein the cytokine response is induced by p38

15  kinase activity.



