WO 20051009973 PCTI US20041020384 -1 5- MEMBERED HETEROCYCLE- BASED P38 KI NASE
| NHI BI TORS FI ELD Provi ded herein are 5-nmenbered heterocycle-, including
pyrazol e- an imdazol e-, based conpounds whi ch have cytokine inhibitory
“activity. %ﬁvg)oz“f’r‘irp ded are 5 uses of the conpounds for TCAAHYORERYI ti ons
associated wth p38a and (3 kinases and for treating p38 kinase-associ ated
conditions. BACKGROUND A | arge nunber of gytoki nes participate in the

i nfl ammatory response, including IL-1, 1L6, IL-S and TNF-a. Overproduction
of cytokines such as_lkndergpiethockcoE Sasid da@pkiaaterhHIBIforsi de variety of
di seases, including inflammatory bowel disease, rheumatoid arthritis,
psoriasis, mulgiglp sclerosis, endotoxin shock, osteoporosis, Alzheiner's
di sease, and congestive heart failure, anong others S.Henry el at., Drugs

Fit 24:1345- 1354 ( 1®roviied mapipayomembered hetageycle-npefudion pimazole-a807- 823

(1999)). Evidenge in,human patients.indic S 1 r ol ej nt agoni,sts of
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as, for exanpl ges 6ftho & for ﬁéﬁtihge&iﬁiﬁd?:s Adbcidted ReMip38aand f Rankdsing lforat |

Br. J. Rheumatol., 34:334-342 (1995)), and a soluble TNF-a receptor-Fc

f usi on pr ot ei nir¢alingn3% kipgsc)asfaviatedicanditiens. at, 25 Ann. Intern. Med.

130: 478- 486 (ﬁﬁg% rifN i osynthesis of TNF-a occurs in many cell types in
RS

response to a O stimulus, such as, for exanple, a mtogen, an

i nfectious organi sm 186e ﬁﬁxﬁmfm@mﬁés_tiﬁﬂkipateqﬂm@éiﬁﬂ&n&fam%meé,th@n are
the mtogen-activated protein (NMAP) kinases, and in particular, p38
ki nases. ThesellklihécH -8ard AWNF-w.ddedprodustmsmdggokings vach asUl - sandcsBNF-agré mul i |

i ncl udi t limted t i nfl t Ki in,
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threonine and tyrosine wthin a fhr y-Tyr notif characteristic ofp38
i sozymes. Ther 8izhsimef'odiseake; andhcangestive heartdhilysg among ethers(Bi8ary g938p, Dp@sy, and

odui ator o of Tkttt JabE(068: SHRRSPEF o ComMBTRaR # 957 BA ORI ol
results in redgggehedn his ﬁat&htsfﬁ#ﬁtﬁe@ﬂaﬂfﬁ&h?ﬁhtagﬂn&% ofRiBiies bty | NG
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(1995)), and a soluble TNF-a receptor-Fc fusion protein (Etanercept) (Moreland ef
al., 25 Ann. Intem. Med., 130:478-486 (1999)).

The biosynthesis of TNF-a occurs in many cell types in response to an external
20 stimulus, such as, for example, a mitogen, an infectious organism, or trauma. Important
mediators of TNF-a production are the mitogen-activated protein (MAP) kinases, and in
C particular, p38 kinases. These kinases are activated in response to various stress
stimuli, including but not limited to preinflammatory cytokines, endotoxin, ultraviolet
light, and osmotic shock. Activation of p38 requires dual phosphorylation by
25 upstream MAP kinase kinases (MKK3 and MKX6) on threonine and tyrosine within a
Thr-Gly-Tyr motf characteristic of p38 isozymes.
There are four known isoforms of p38, i.e., p38a, p38B, p38y, and p384.
The a and f isoforms are expressed in inflammatory cells and are key modulators of
TNF-a production. Inhibiting the p38a and § enzymes in cells results in reduced
30  levels of TNF-a expression. Also, administering inhibitors of p38a and p in animal

models of inflammatory disease has proven that such inhibitors are effective in treating



inflammatory processes nediated by IL-1 and TNF-a. See, e.g., U S. Patent
Nos. 6,277,989, 6, 130,235, 6,147,080, 5,945,418, 6,251,914, 5,977,103,
5,658,903, 5,932,576, and 6,087,496; and in International Patent

Appl i cat i oNOP0EA/Gogem3i on Nos. WO 00/ 56738, 5 WO 01/27089, pp/@skedu@oiss WO
00/ 12497, WD 00/56738, WD 00/ 12497 and WO 00/12074. See also, U. S. Patent
Nos. 6, 376,527; 6,316,466 and 6, 444,696; and |International Patent
Application Publication Nos. WD 99/57 101, WD 02/40486, WO 03/032970, WO
03/033482, WD 03/032971, WO 03/ 032986 WP 03/ 032980, WO 031032987, WO
03/ 033483, 03/,033457, and 972. 10 Thus,. there is .a need for

i nhi bitors offgs3disERscaaccordip P’u r’?g GBS SETs AR mpoptint 'Rfen'ﬁse for
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and di sor ders associ at ed w th p38 kinase activity RY Provi ded herein
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anmel i orati ng 0 T e s ns SOCI ki nase
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the pyrazole- or i mdazol e-based conpounds are useful as ki nase | nhibitors,
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provi ded her |n have

phar maceuti c FE}‘ 58%%?5’51 gpﬂllé"‘raf‘(?'élp P@f&%ﬂg}\@g Wﬁglﬁs&ﬁ?f}gf ‘W\%‘l{”o‘b@n acyl

or -P(O (OH) %3/0?29705 @3/@?9132 Wad 93/0%3871 R0 03/632986, WOk h32bko, woai ky! thi o,
al kyl sul finyl, 25 alkyl sulfon optionally substituted al koxy, optionally

substi t ut ed I@éiOéEQﬁ‘?yWQDBiWMSB waayomamdmwmamgws PCTNS2004/ 020384

et or ooyl y1 11 nd i st ismAged B BERCP R R U RR R Pandaage ¢ ut cag) ()

with R3 and Rinasd) T etk t,? enﬁdaeohﬁﬁ&;b%»éﬁ bf’Jmerdr'ﬁﬂ)ré ?yrﬂk&?@ BEdisdaBest N

carbonyl group via a car ring atom or
and disorders associated with p38 kinase activity.

SUMMARY

Provided herein are compounds, compositions and methods of treating,

15  preventing, or ameliorating one or more symptoms of conditions associated with p38
kinase activity. In one embodiment, the compounds for use in the compositions and
methods are pyrazole- or imidazole-based compounds. In another embodiment, the
pyrazole- or imidazole-based compounds are useful as kinase nhibitors, including p38a
and p38P kinases.

20 In one embodiment, the compounds provided herein have the formula:

or a pharmaceutically acceptable derivative thereof, where:
R! is hydrogen, acyl or -P(O)}OH);;
R? is hydrogen, halo, optioally substituted alkyl, alkylthio, alkylsulfinyt,
25  alkylsulfonyl, optionally substituted alkoxy, optionally substituted heterocyclyloxy or

alkylamino;



5B is an aryl or heteroaryl ring; Cis a 5-nmenbered heteroaryl ring

cont ai ni ng one or tvvo heteroatons in the ring; Dis heteroaryl, optionally
.substi tuted_heteroar or-C(O NRBOR81; each R80 and R81 is i ndependent | y
hydr ogen, alMQAYSHGY oal kyl, al koxy, 10 hydroxy, heter oarPﬁT"Iﬁz"‘ﬁ pE8hal 1 y
substituted heteroaryl; R83 is hydrogen, alkyl, cycloal kyl, heteroaryl or
optionally substituted heteroaryl; R3 is selected fromthe group consisting
of: (a) am no, alkylamno or dialkylam ne3- 15 (b) acyl am no; (c)
optionally substituted heterocyclyl; (d) optionally substituted aryl or
heteroaryl; (e) héi saparkymnlkyt, )cyﬂealbylohtttkmwl,,het@@ar@lgylmlmt@awc yl; (h)

het | k I I I fai t
et or ocyol ! arEBPioTA B3 Baheo singe s SromutL PUBYE ot K aunyided that (1)
optional |y sulysd hdesesbiyIeiioiighid aJ th¥ Bitbonyl rao@%h @RAMbY g Ak, v e

het er ocycl yl al ko y or erocycl yl oxy; (n) optionally substituted
het erocycl yl ald®T & I,o) optionally substl t ut ed

het er ocyclyl al kyl ¢ bony het.er oal kyl carbonyl ; 30 (q) -N1-1S02R6 where
R6 is al kyl, het er |‘“¥Ir°rI]g‘I"T°8FV "% substituted heterocyclylalkyl; WO

2005/ 009973 PCT/ USZLOQ%/ DRRBered hitetdatyl RN S od 161 t@zo%tﬂ&i’onﬁ@mah@,

i ndependent|y of each other, hydrogen, alkyl or~heteroalkyl; s)
- Y- (al kyl ene) IRg; where: Y is a si ngle bond, -0-, -NH or -S(O) (where n is

f 0 i i d |,
S opti oual 1y Subst 1 BEierRRT PRSI R E@Iﬁ?wiﬁtéfﬁ‘?ﬁ%&“ﬁ%ﬁé? 2353 Nl
-000H, - CORLO, - CORRK R®-APNR 2 RfperdoRily iSRRG feloahSGRELY ©

- NHSO2NR'  5R19, where R10 is al kyl or optionall substit uted heterocycle R
1 (Ls al kylﬂ hydroxy, heteroaryl or optlonally substltuted hetcroaryl
8

? is hydrogen, alkyl, cycloalkyl, heteroaryl or optionally substituted
heteroaryl;
R’ is selected from the group consisting of:
(a) amino, alkylamino or dialkylamino;
15 (b) acylamino;
{c) optionally substituted heterocyclyl;
{(d)  optionaily substituted aryl or heteroaryl,
(e) heteroalkyl;
(f) heteroalkenyl,
20 (g)  heteroalkynyl;
(h) heteroalkoxy;
() heteroalkylamino;
)] optionally substituted heterocyclylalkyl;
(k} optionally substituted heterocyclylatkenyl,
25 (1) optionally substituted heterocyclylalkynyl;
(m)  optionally substituted heterocyclylalkoxy or heterocyclyloxy;
{n) optionally substituted heterocyclylalkylamino;
(o) optionally substituted heterocyclylatkylcarbonyl,
(p} heteroalkylcarbonyl,
30 (@@  -NHSO;R® where R® is alkyt, heteroalkyl or optionally substituted
heterocyclylalkyl;



and R12, R13 , R14,R 5, Rl16, R17, R18 and R19 are, independently of each
ot her, hydrogen, alkyl or heteroal kyl; 10 (t) -C(=NR2)(NR21R22) where R20,

R21 and R2gg swdsppedently represent 0 }  hydrogen, alkyl %T,Qg%m% or R0
and R21 together are -(CH2)"-where nis 2 or 3 and R22 is rogen or al kyl;

(u) -NHC(X) NR23R24 where X is -0- or -S-, and R23 and e are, independently
of each other, hydrogen, al kyl or heteroal kyI 15 (v) -CONR25R26 where R25
and R26 i ndependent |y represent hydrogen, 4- 3| kyI het er oal kyl -or optionally

substituted heterocycly nd ogether with the nitrogen to
which they are att hedﬁ'&#dﬁ%ﬁob'fhe ‘F&F‘%gﬁ ?R?P&I'Wé’c fepehedtBery | ring;
(w) -3(0)"R2%, \‘}ﬂf‘g’eﬁ SordBieldiage’ fromO to 2, and R27 is al kyl, 20

gpt | on%{ﬂ({/

het er oal kyl , substituted heterocycl yI al kyl or -NR28R29 where R28
and R29 are, indegsnhden{y- gallqﬂcrfea&? vdteherY, ishaysiinghe bond, eﬂ)kyN}bmr F(Oy¢-oal kyl ;

Opt i onal |y s AEETANI G TOEVSY Tk 'S Th b K b Ry, okipragly shpgtiated aryt,
aryl ami nogl &ﬂgﬁ@ﬁalgfsu@@ﬁﬁf&q{el@r@d}k}neﬁtﬁ&mlﬁQﬁ)snaﬁec{ ﬁeterégféihy'@ﬁen'\lm%l or

Z- al kyl ene- i s-N %{ d R30, R3land
R32 are i ndepEoRiht-CPOR MNDFRE;,S@M?@@@MR RI INHBO,RBtoer oal kyl ; (aa)

o9 Bl SRR O ) L K R B L
(cc) ydr ogerin Gt ok b PR 12 REDKO0RRTP? BETHHSRARMIRAINA orr. My

pseudohal o; ) Hydroxy; (‘'gg) optionally substituted al koxy; L’) R40,
where L is O all@lorheﬂmlkymo i's hydrogen optionally 5 substi tut ed al kyl,

subst 1t dla aryl - et ordT i JoHCTR Db el & Cand K™ Spspraaty perscibat ??fﬂ& )
et or ocyel yi YRR o R R AR e (PRIl BT ks
where R5Z, RhdRitisRydromerosalkelted as in (i) or (ii) as follows (i) R52,
R53 and R4 are eakgh -NHC(X)NR”RZ" where X is -O- or -S-, and R> and R* are,
mdependently of each other, hydrogen, alkyl or heteroalkyl;
15 ) -CONR®R? where R? and R independently represent hydrogen,
alkyl, heteroalky! or optionally substituted heterocyclylatkyl, 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 0 to 2, and R” is alkyl,
20  heteroalkyl, optionally substituted heterocyclylalkyl or -NR*®R* where R?® and R?
are, independently of each other, hydrogen, alkyl or heteroalkyl; o C
x) cycloalkylalkyl, cycloalkylalkynyl and cycloalkylalkynyl, all
optionally substituted with alkyl, halo, hydroxy or amine;
) arylaminoalkylene or heteroarylaminoalkylene;
25 (z) Z-alkytene-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, atky}
or heteroalkyl,
(aa) -OC(0)-alkytene-CQO;H or -OC(0O)-NR'R" (where R’ and R" are
independently hydrogen or alkyl);
30 (bb)  heteroarylalkenylene or heteroarylalkynylene;
{cc})  hydrogen;
(dd) halo;



C-10 i ndependently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium cycloal kyl, heterocyclyl, OR55 or NR62R63; or (ii) any two
of R52 R53 and e together form al kyl ene, al kenyl ene, al kynyl ene,

" het er oal kyl\é(ﬁ’ez"“‘%{‘ﬂ’él‘) he other is selected as in (i); RSSQ%WW%@W

al kyl, al kenyl, al kynyl, aryl, heteroaryl, heteroarylium cycloalkyl or
heterocycl yl; R56 S hydrogen, al kyl, al kenyl, al kynyl, 15 aryl, heteroaryl,
het eroarylium cycl oal kyl, heterocyclyl, OS5 or NR64R65; where e and R65
are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium cycliea) kypscuduhaky; ocycl yI OR66 or NR62R63 or R64 and R65
toget her form al kyl ene, al kenyl ene, al kynyl ene, heteroal kyl ene, where e is
hydr ogen, al kyl, al(lfﬁnyl Yéﬂ?wynyl aryl, heteroaryl, heteroarylium

cycl oal kyl or 20 het er oc are selected as in (i) or (ii) as
follows (i) R57 an %158 aai’?'gxaleya mﬁ%gpen%ght | y hydrogen, optionally
substituted al kyl, (@h}(er[yd}_,)R%?I wWheelL is®, S or Nm%ue‘ﬁ"m;mkogeheé;ﬁfoﬁalnyl i um

cycl oal kyl heterocycl OR55, NR67R68 or ere R67 and R68 are
each i ndep®ndesubstiiuied ﬁ@b@ﬁnf’%]wﬂbﬂﬁv%ﬁ%m)’la‘l?l?égﬂﬂ?lly substjtuted aifomyh oar yI

Al keny ene, o RTHEReOiuRa O GRENEY Himafle BTt opAMTRRARE, L0 )

al kynyl , aryl helmﬂwahydapudnenyagmrimkmloamt @phmduy shisdtieuteg ycl yl , OR70 or
NR62R63, where R70 is al kﬁgﬁ al kenyl . al k% Nﬁeé? sshet ergag%%
het er oar yl i umhetgresxsllkGAL) hh@lepéweb%l% R o8 g‘e'b?rér form

| kyl | keguyl |
Re” and Ro3 ar dioAn Rae¥ekd %d%?qasIQSB%FQ%%&WP’E%%?? v
aryl , het ¢@ oaripdepeh@érttydadigen) rﬁlk)ﬂyﬂk@'@l kawynyl sl elremww heteﬂfar}%ih,and R63

t Oyet her form al kyl ene, al ken | eng nylene, hete kyl ener,, and VWO
2005/ 009973 P@VFL()SE@’MWMM 0% @rN}R ty?t)tvloﬁl@é)lwt‘é@@g& s Rt e@dBkyl . R4 is

o) ol Foy CmbRang! BHR 2BNRE 1AL ik HAGEN LR, an@h%ome‘i §C> al kyl;

(d) al koxy; Ps Sel from roup consi sting of
(a) hydr ogen s”e!}:c(elfl)as I‘k&(l}; R® 1s(hy)1rogeﬁ,)all6§ilJ@kenyl alkynyl, aryl heteroaryl

heteroarylium, cycloalky! or heterocyclyl; R¥is hydrogen, alkyl, alkenyl, alkynyl,
15 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, alkyn ylene, heteroalkylene, where R® is
hydrogen, alkyl, alkenyl, alkynyl, éryl, heteroaryl, heteroarylium, cycloalkyl or

20 heterocyclyl; R” and R*® are selected as in (i) or (ii) as foltows (i) R* and R*® are

%

each independently hydrogen, optionally substituted alkyl, atkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyciyl, ORSS, NRYR® or C(L)Rm,
where R® and R® are each mdependently hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl or heterocyelyl, or together form alkylene,

25  alkenylene, alkynylene, heteroalkylene; and R® is hydrogen, alkyl, alkenyl,
alkynyl, ary, heteroaryl, heteroarylium, cycioalkyl, heterocyclyl, OR™ or NR¥R®,
where R™ is alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocyclyi; or (ii) R* and R® together form alkylene, alkenylene, alkynylene,
heteroalkylenem or alkylenoxyalkylene; R® and R® are each independently

30  hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocycly!, or R® and R® together form alkylene, alkenylene, alkynylene,

heteroalkylene; and



(d) hal oal
(i) dialky

provi ded herein in, conbl nat i

kyl; (e) thioal kyl; (f) hydroxy;
(j) bheteroal kyl; (k) opti
20 (1) optionally substituted heterocyclylalkyl; (nm) optionally substituted

het er ocycl woetoeseops73 (n) al kyl sul fonyl; (0) ‘
nmono- al kyl am nosul fonyl or di- al kyl am nosul
(q) carboxy; R6 is selected fromthe group consisting of: (a) hydrogen; (b)
hal o; 30 (c) alkyl;
Al so provided herein are pharmaceutical C

| am no;

and (d) al koxy. WO 200

15 (g) amno; (h) alkylam no;.
onal ly substituted heterocycl e;

ani nosul f onyl pCT/US2004/020384
fonyl; 25 (p) heteroal koxy; and

51009973 PCT/1JS20041020384 -7
ositions containing a conmpound

fn wth a har maceutical ly acceptable carrier.

Met hods of treati @ pr‘%ﬂ?’é’ﬁfd hbstitutedalkdy at i ng one or nore synptons of
cytoki ne nediate I nistering to a mamal i an
patient, in need gl%dfgéc treh?wmgg%%%oimd of fornula | are provided.
Di seases and di sor@grs Ii)rdm'geﬂ;j prevented, or whose synptons are
aneliorated, include, but are not Iimted to, chronic inflammtory

di seases, infla bry hodeiel di sease, rheumatoid arthritis, psori asi s,

mul tiple gclerosi ) € xi n shock, osteoporosis, Al zheiner's disease, and
congestive heart Tai I ure.” 10 Met hods of preventing or inhibiting

infl ammat ory respdadges alkixygancde conmpounds
are al so provided. Further provided are nmethods of inhibiting p38 kinases,
i ncl udi ng p38a and®) p3dwdr¥nases, using the

provi ded h
mat eri al ,
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erein. ﬁiziis%l@ae@ﬁoﬂﬁﬂ&'%ﬂﬁ:‘b%ﬁsiﬁh% d}f ovi ded contai ni ng packagi ng
a conpoun

(a) hydrogen; :

(b)  halo; o ( H )

(c) alkyl;

(d) haloalkyl;

(e)  thioalkyl;

(  hydroxy;

(g) amino;

(h)  alkylamino;

() dialkylamino;

) heteroalkyl;

(k)  optionally substituted heterocycle;

(1)  optionally substituted heterocyclylalkyl;

(m)  optionally substituted heterocyclylalkoxy, o :

(n) alkylsulfonyl;

(o)  aminosulfonyl, mono-alkylaminosulfonyl or di-

alkylaminosulfonyl,

(p)  heteroalkoxy; and

(g)  carboxy;

R¢ is selected from the group consisting of:

{a)  hydrogen;

(b)  halo;

(c) alkyl; and

(d) atkoxy.

and conpositions provided herein

conpounds and conpositions



15 or conposition provided herein which is useful for treating, preventing,
or aneliorating one or nore synptons of p38 ki nase-nedi ated di seases or

di sorders, and a |abel that indicates that the conpound or conposition is
“useful for WREHIMMYIToreventing, or ameliorating one or HSTERYHREEE of
p38 ki nase-nedi at ed di seases or disorders. DETAILED DESCRI PTI ON 20 A.
Definitions Unless defined otherw se, all technical and scientific terns
used herein have the sane neaning as is cegmonly understood by one of skill
in the an to which the invention(s) belong. Al patents, patent

appl i cations, publ 'ﬁi@@ﬁm@%h&%'ﬁﬁaﬁ%eu&ﬂ%h%&iii%%n@ﬁﬂ%&nﬁ@wnces,
dat abases, websites and ot her published nmaterials 25 referred to throughout
the entire di spbuded kerdiemsiombinatibewih aphevhacmticallyiaseeptablesarriencor por at ed by

f in thei irety. In th t that .th I | it f
def i1 tions for terMEHAsasfisatingetenfie DrAmclOUEDg Tif o5 PeRra PP SV PEREr ence
is made to  a WBAaed didaSEh atHaRmbISS ddniihiSterift toadfinin flian phtidt L&t @Pshch hat

such identifiers can change and particular information on the internet can
cone and g®, busatreentiacainpoend3d fomfula Inee providech rDiseasdsand disbrders éraatedyi ng t he
internet. Reference thereto evidences the availahilit nd., publ jc .

di sseni nati on IPveaisdionwhosy WH“HHS. Wﬁléoéﬂ ueludg, %%ﬁoﬂé@é&é"’t‘%m% enzyne
di scl osed in HaRaffnaithy dikdSQSnfBnAARIHoWPIRNR 1ARS8LBi PS84 102038- 1

-8 Bi ophys. Acta '1265(2-3):224-7.. As used herein, p3813 refers to the enzyne
di scl osed in mikipte sslerasis, nddayin ShocR; ofteop@iosiny Al2lithels) dikag? endz:ongestivs ed
herein, p38y r]efﬁrps to the enzyne disclosed in Li et at (1996) Bi ochem

Bi ophys. Res. 1 h'.re'228: 334-340. As used herein, p383 refers to the
e'?a”e di 3¢l osed i mhBEk dtipréventinkd? MhibltingBhAhmmEdB Responsed iind He dPoRds4. As
ussd herein, pharnaceutically acceptable derivatives of a cofpound include
sal ts, esters,andrompesitiens provededihersst ase also proeided.s, ket al s, orthoesters,

her eof . “Such der | varPoaoRs #bmetastatig Rl afurats rboutarbartd | T n
ereof. Suc eri » in i's
art using kno -rpig(gs H:ﬁxﬂmr?:ﬁdsdaﬁ ' ' | . .anpounds produced
may be adm nig?')'esirgtﬁ to’lésm%s r umaﬁggzy %,Bgmgﬂ@mwt(%é(;ﬁ?g@'ubstantial toxic
effects and either Anielepbbiamdatire arelptovided tontgining packagipg amerighs a compound

Pharmaceutically acceptable salts include, but are not Iimted to, .am ne
sal'ts, sulh asorisampeson proydedchepein wuch isgeful fortrsaling Pegyeatingner ameliorating

chl or opr ocai ne | )q,;g(}}}raﬁ' e %a%@
hydr oxyal kyl an?nﬁggpﬁgé[%ptene | %ghlg,gge%gﬁ?%e@ y gloﬁ@gonﬁﬂ%rg’%%%aggllﬂrj%,
N- benzyl phenetihgicates that thd copgpoanddl compbsitichyit useful for treating, preventing, or

nolidin-1"-ylnethyl-benzi mdazol e, djethylam ne and. ot her al kyl an nes,
Bly per azi ne yamcliora>t/ing one or more symptoms of p38 k}lnase-medlated diseases or disorders.
DETAILED DESCRIPTION

20 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

25 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
definttions 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

30  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 er al. (1995) Biochim.



and tris(hydroxynet hyl )am nonmet hane; al kali nmetal salts, such as but not
limted to I|ithium potassiumand sodium alkali earth netal salts, such as
but not limted to barium calciumand nagnesium transition netal salts,

such as butvongbsdwenist ed to 20 zinc; and ot her netal saltspofuShogsrobsyf not
limted to sodi um hydrogen phosphate and di sodi um phosphate; and al so

i ncluding, but not limted to, nitrates, borates, Ol nethanesul fonates,
benzenesul f onat es, tol uenesul fonates, salt{s of mneral acids, such as but
not limted to hydrochl ori des, hydrobromi@és, hydroi odi des and sul fates; and

salts of orgapjc, acids, h t,not. limt tg. acetates, .. .
trifluoroacetXeBYs. 49@@?@@-3)62%%@&%@@@%5&%% e enpymeshisclosed it ot e,
mal ates, tarty ' ten; . Cd N oy rates
andl 1 umar af oo e BN IERBiol TORAL 27130y 1 905 "L BB e iery KPR ™ 07
certai n enbodénané disclsst in Lok am (0996) BéohempBiopdss. RN Commiut) €28C33ipMds'

di ssolution rate and oral bioavailability. Pharmaceutically acceptable

est ers i ncl udds ussdhergingd3$d refensig the anaysre digcloged in Y sngrgy il (h?ﬁé‘i;)dy&;ol.aﬁw.

heteroaryl, a | eteroaral kyl, cycloal kyl and heterocyclyl esters of
acidic gr%upséﬁl(}r%ﬁag%%&?‘ but not limted to, carboxylic acids, phosphoric

acids, phosphini ¢ g£idd hefeirt, phakacetiicifly acsoptdbld ddivasiiétofardmpuadi ¢ aci ds.
Phar maceutical |y acceptabl e enol ethers include, but WO 20051009973
PCTI US2004/ 020¢lgde sallg, estass,ignol ¢thers,tengl esters, deetalsakétalewrifoestens rhenzia@tals,OR)

wh Ris hyd A I I | k I het . | kyl ,

h e'? (ra(raoar :B.Is kyI/lfernggeg%%‘a%ﬂ’%;Fs’%8F’g%ﬂyg%ﬁwyﬁgﬁ%@g%ﬁcg‘h@cﬁg étéflﬁrsg‘ﬂﬂ e enol
esters incl udg resdity ;ﬁé,learéu)sy tHod% begkill & thekairi Yeiig MidwiDhethbdd ¢ kacHiC=C( OC( O R)
where R i s hydrogen, alkyl,” al kenyl, alkynyl, aryl, heteroaryl, 5 aralkyl -

het er oar k9 kyi derivgiiaation The compoends progetedimayriicadmivisiered-tolanimals oepratnse ~ (P ()
sol vates and hydr at gs. ar.e .conplexes of. a conpound w.t h, one or nmopre sol vent

or water ol SHERE SRR GRS Bk SR Bl AR or R T "ohout 2,
3 or 4, sol vesbdiips. PRir@hcdiibShHAREptablAlskl incliBe bat ArelnohBikited &5, Uit d :
nonoval ent hydrocarbon radical of one to six 10 carbon atons or a branched

sat ur at ed norralisisaeh asHyd notlimiehtor NN slthengylethyleaedieminsi shloarasemeat ons,

e.g., nethyl, ,ethyl r OpVYi ... 2-propyl nt vl n he. |ikg. ,The. teen

evei oalky! » HEHEH amponik HeymoPi R BB yaro ARGk S REAmERT
cyclic hysir oqnh@RylEubsin B SHrotaing Neb hén&B{ladding, Natd-chisrobemgs-2and 3 to 7
carbons per rin I ch maybe further fused wth an unsaturated C3-C7

car bocyl i c rimgroligine hipilmethytbengimidsgole Hethamigecandntiags\aikylamioes ipineyazine
cvcl openty. . SihBTtmaNSLSHB sl B BRI SRS o0
al kyl or subsfithiuf, petaaditinl and 's6ding:; atkall @HEH et sAROMLH 20 buOiR lidditedT®r € gr oups
descri bed above as al kyl substituents. The expression "l ower cycloal kyl"
barium, calcium and magnesium; transition metal salts, such as but not imited to
20  zinc; and other metal salts, such as but not limited to sodium hydrogen phosphate and
disodium phosphate; and also including, but not limited to, nitrates, borates, o Cy
methanesulfonates, benzenesulfonates, toluenesulfonates, salts 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,
25 benzoates, salicylates, maleates, lactates, malates, tartrates, citrates, ascorbates,
succinates, butyrates, valerates and fumarates. In addition, zwiltterions ("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,
30 heteroaralkyl, cycloatkyl and heterocyclyl esters of acidic groups, inciuding, but not
limited to, carboxylic acids, phosphoric acids, phosphinic acids, sulfonic acids,

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



refers to an unsubstituted saturated or unsaturated nonaromatic cyclic
hydr ocarbon ring 20 systemcontaining 3 to 5 carbon atons. "Al kyl ene" neans

a linear saturated dival ent hydrocarbon radical of one to six carbon atons
“or a branch¥® ¥4¥¥%Bed di val ent hydrocarbon radical of tKRCEASEYIHRY84 car hon

atons, e.g., nethylene, ethylene, propylene, 2-nethylpropylene, pentylene,
and the |like. 25 "Alkenyl" neans a |inear nonoval ent hydrocarbon radical of
two to six carbon atons or a branched noneval ent hydrocarbon radical of
three to six carbon atons, containing at |east one double bond, e.g.,

et henyl , propeiy het 1afffed BEddrivafives oN fl@iia €RE{ORERRSreR isihy@dperialigi,ent
hydr ocarbon radical of two to six carbon atons or a branched dival ent

hydr ocar bon r aatkeml, aynyh aed, heterearyl, exslioybhetereanakyl3oydeatkdion hetgrogyclyleast one
doubl e bond, .. et henyl ene [ openyl ene ngd the like. WO 20 009973
PCTI US2004102 aceppCally ﬁ?ﬁ?@?’ﬁe ] ety ‘?‘?“h%aﬁ“‘r?&%ﬂ?/‘él"é‘ﬁ?d ‘Ry‘iﬁfggi‘%c?

radi cal of twWofchRuIaICEOTPIONR) WhABR i8 hydroBén2 AIKYE didhyR bRy MY, BeRidasy,

radi cal of three to six carg%n atons, containing at [east one triple bond,
e.g., ethyhyl  arpkpheiptoaralind, eveloalkivker hetespeoeh) Bharmageisallnadcepiable di val ent

hydr ocar bon radical af, .t to six carb S atons .gr ranch | ent
hydr ocar bon ras&’?v(?gfis aﬁ’? h?' %%aeg a{eocogpie)@ggg%ﬁoné ouﬁg?w'&c%%togi rﬁagg?nq%g%\é Tone
triple bond, emleculed, By NYd St 100,@R) Ny bisdie 10,20 @nk Reabduk @, 3 ord, kevynt oifeans a
radical -OR where Ris alkyl as defined above, e.g., nethoxy, ethoxy,

propoxy, 2-pr opdssmolepides.i ke. "Acyl" neans a radical -C(OR where Ris alkyl

or hal oal kyl e.g., . et vl .r1fl uoroacetyl d the.like,. : .
"Acyl am no" neans aﬂﬁigﬂi &% gm)s%ura\?ﬁé?%%ﬁaﬁe@r}wfa?c%bgﬁr *Ca::[lIOEW? oS R
i s,al kyl, 1et efagtinkatdmObr DBahéehrd shiirasibnbhdvdlenthhebeirbuadihidfidiee tdsig-

acetyl ami no, 2-am no-2-nethyl propi onani de, and the |ike. "Halo" neans
fluoro, chl or ccarismaatesns, 6rg..iroetbyl, gibsle peaplyl 2fprop pestyd, andgheliker 0. " Hal oal kyl "

| kyl substituted wit " i ff t | 0_at ons,
o o Y e, el ieomity Ml S5 B ) BhGaced BnfeoBisl™
nonoval ent mr@@ﬁ@ﬁymbhﬁgwsm,?f&éfmw@odwﬂﬁgpafb ahddite Bbarbbnsfet 0 10

ring atonms e.g., phenyl, 1-naphthyl, 2-naphthyl, and the |ike. The 20 aryl
ring may opt i oing Whiclhmay be uthenfugedwith sn unsptumptedfenbecasbooybn oogdxiemplay ur at ed

09 0P 981 e SRt B SRR R SSBRIED, hahE o from

two C atoms ar@cloctyl, cyclodecyl, cyclododecyl, and adamantyl. A "substituted cycloalky!” is
substituted with one or more alky! or substituted alkyl groups as described above, or one or
more groups described above as alkyl substituents. The expression “lower cycloalkyl”
refers to an unsubstituted saturated or unsaturated nonaromatic cyclic hydrocarbon ring

20  system containing 3 to 5 carbon atoms.

"Alkylene" means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six
carbon atoms, e.g., methylene, ethylene, propylene, 2-methylpropylene, pentylene,
and the like.

25 "Alkenyl" means a linear monovalent hydrocarbon radical of two to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbon atoms,
containing at least one double bond, ¢.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,

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



optionally replaced by a carbonyl group. Representative aryl radicals with
fused rings include, but are not limted to, 2,3-dihydrobenzo[ 1, 4]dioxan,
chroman, 25 isochroman, 2, 3-di hydrobenzofuran,

1, 3- di hydrwioswbse2®f3ur an, benzo[ 1, 3] di oxol e, 1,2, 3, 4-t et rEdwyuszmb.semBs84n0l i ne,
1, 2, 3, 4t et r ahydr oqui nol i ne, 2, 3-di hydro-1IHi ndol e,

2, 3-di hydro-1Hisoi ndol e, benzi m dazol - 2-one, 3H benzoxazol -2-one, and the

| i ke. "Heteroaryl"™ means a nonoval ent no yclic or bicyclic aromatic
radical of 5 to 10 ring atons containing one, or three ring

t wo,
het er oat ons sel ect.gd, f I 30 N.. 0. or e .remaini i atons being C
The term al so inclﬁ@yﬁﬂ%‘ Sﬁﬁ&%@%&“@ﬁé@ﬁ&“‘ﬁ&%?%ﬁ%gﬁafg’fﬂwSe’h&“_ g has
been oxi di zedsés it@bRhchedatlvaleit BYdRSarbbf Fadi@T 3@ tolsik daPdh AGmAF Oxi de or a
guaternary salt. Representative exanples include, W 20051009973 '

PCTI US2004/ 0288Runing atlless pne friplebend, e1gi, ethymyb prapyngnyand thekileeot hi eny| |
pyridyl, pyrazinyl,, ri,m gi nyl .pyridazi nyl uj nol i.n ui_noxal i nyl ,

i mi dazol yl, fur any!A,"?%B'llu%f HP%H%/‘? I'H%/ Fé"z*‘ﬁﬁ"wl,’dm?_ ?8!‘%4 ?f@gﬁgis%%% yl,
benzi ni dagol diem¢ 61 #BAhdNed MOAARLYhydrédatbon illical oTHRY:Y to six SarBbh lafiRRy ! -
4-pyridonyl, N-alkyl-2-pyridonyl, eﬁ/ram nonyl , pyridazi nonyl,

pyri mi di nony|conaxan hidasst oneiple bend; ¢ gacthynpleneli piopyylene chnd the Bkey. pyri dyl

N oxi de, quinolinRyl N-QXide%/ t hei.rguatergary,salts_and the |ike.

"Het er ocycl e” or " Pe¥Eodap F'mdr}éaéﬁgﬂé” Ve i'%xwgﬂ%?r%ﬁﬁﬁﬁborvgd?'gal of 3to 8
ring atons i mMhes)) MRy Pro ,ijmq,o% OffE liRs.e heteroatons selected fromN,

0, or S(0)," (vm)g}r"e n ?(gjraltr’]&?nteger ?romo to 2), the remaining ring atons

bei ng C where 10 cheybrmeans aCadicdnE(QRewbereiFoisaltky) or badbalkylk.©y a car bonyl
group. The termals i ncl yde hose radicals where a ring nitrogen atom has _
been oxi ze(j’CBtk’Ellaﬁ‘é?rgﬁ‘ie?ad?“_sds[hEﬁﬁ s, for exanple, to forman N-oxide 091{_}
quaternary salt. "B@;praﬁﬁﬁ@t Rk AHRMNIC(OIR! WhGe Rbighﬁa{ogeme.t alkiyn ted to,

t et rahydr opyranyl , et rahydr opbranyl, tetrahydrothi ophenyl, piperidino,

mor phol i no, pind& &zlkyg, hasroplky! o dptional]y swbstitated hetedbcyebdkylle 8- di oxol anyl ,
2,2-dinmethyl -1, 3-di.oxa) anyl ,, sulfolanyl, .2-0 ol.j donyl , 2-im dazol i donyl,
S, S- di oxo- t hidSHEIAHBe -gp.}ﬁgfgdn}eﬁgflprpp@éq:hndpbafr@ﬁgbk?.oam- no" neans a

sat urat ed nonoval epfaifWhédns fﬁbﬂﬂgh@fo,ﬁréxﬁo’%rqéd}gée@}g[;sﬂudp@gﬁ@ n at | east
one ring atomis N and optionally contains one additional ring 20 atom

sel ectedl3rombiror 0, the remaining ring atonms being C. The termincludes
Topt 1 onal Ty cubst i iR o S st ke SEme S A )1+ reans
an al kyl', al kfydtema| &Ky NWEH,@! JIY-CALCIYCCPBUKY L, M dikeas defined herein,
which is optionally substituted | ndependently W th one or two substituents
sel ect ed from al kylAryl" means a monovalent monocyclic or bicyclic aromatic hydrocarbon

radical of 6 to 10 ring atoms e.g., phenyl, 1-naphthyl, 2-naphthyl, and the like. The

20  aryl ring may optionally be fused to a 5-, 6- or 7- membered monocyclic saturated
ring optionally containing 1 or 2 heteroatoms independently selected from oxygen, o K
nitrogen or suifur, the remaining ring atoms being C where one or two C atoms are
optionally replaced by a carbony! group. Representative aryl radicals with fused
rings include, but are not limited to, 2,3-dihydrobenzo[1,4]dioxan, chroman,

25  isochroman, 2,3-dihydrobenzofuran, 1,3-dihydroisobenzofuran, benzo[1,3]dioxole,
1,2,3,4-tetrahydroisoquinoline, 1,2,3,4tetrahydroquinoline, 2,3-dihydro-tH-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 ning atoms containing one, two, or three ring heteroatoms selected from

30 N, 0, orS, the remaining ring atoms being C. The term also includes those radicals
where a heteroatom within the ring has been oxidized or gnaternized, such as, for

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



25 phenyl, benzyl, hal oal kyl, heteroal kyl, hal o, cyano, heterocyclyl, acyl,
-OR (where R is hydrogen or alkyl), -NRR (where R and R are independently
sel ected from_hydrogen, acyl, or alkyl which is optionall is%bstitut ed with
“hydroxy, al ¥&&) o, halo or heterocyclyl), -NHCOR (WFIéTéI ROOHA20B, |
which is optionally substituted with hydroxy, alkoxy, cyano, halo or
heterocyclyl), -NRS(O "R (where Ris hydrogen or 30 alkyl, n is an integer
fromO to 2; and R is hydrogen, alkyl or Heteroal kyl, and is optionally

PNRS( O N R Pl B teado i SR iyl Py Dateree ég'a‘%%xsm 0 to 2;
and Wnd VD 200540897 3uRERH o, an@af@yiﬁmg ek DGR Y

hydr ogen, al ky tero are optiona bst | tut e w t h hydroxy,
al koxy, cyano, ishmdzol)mrbcheitmmlyhlbymz)lmldasqm tﬂz@M@}Eazolylgamlylnhﬂgbfi fromoO

wth  hydr oxy. ZAVRAR Egshvi oker an@,éLyg,{‘ag}r;o%yﬁ’g;:@;“a" Liwhere n i s
an i nt eger 55 fgmm.ﬁo%g?ox%@o@l 3l tRir BiresdoRdRRANRIEL Ye BYSliRGER. al Kyl or

het er oal kyl t1 onal substitute ydroxy, al’koxy, cyano,
hal o or heteroo:gadd:;qu)nolmm;ude) (:mlkqm@rmmhwhm i s hydrogen or

| kyl), -CONR R | Kk n wh d R I, d tl
Eﬁyd?/oz]en or al kyl, o %8 e,ne) EO\I?HC&CIYIh e@ﬁ%%?ﬁlyﬁlgpwﬁa’aﬁ;?#‘gﬂigpﬁp ggeﬁ
atom to which fh %Ntoﬁlrs‘?n %kﬁ%@@} twd-Bng 5Bkds QR dtdto RS sbibstb§ Grofl M! 6, or

het eroaryl or erocyclyl™ neans an aryl, heteroaryl or het erocycl yl ring
as defined aboS@Q)n mecﬂtm Ls ap pntegen diokny0 Qlﬂjsthﬁtrcm&ldmglmmwwbﬂngﬁ whearé one or

t bst t | ected f h

h%fgafkbb”' o B TotSralr opSestly mBrE Y § RO stn” OB, e
(Weere R and RincRid€s ﬂhﬂ%@&@ﬁﬁwmve §ﬁh§ﬁﬁ1@?¢ﬁ£t@ﬁ‘ﬂ?:¥%@%ﬁdxz@d &yl or acyl),
-NHCOR 15 (where R is al kyl) where R is hydrogen or alkyl, nis

an integer frogeaernized,zueinas, Rﬁt epcamnl,cdﬁocfgem an B-egifle or a giaternaraishlyl )

-NRS(O "NR R Ris h K f Oto 2
and R and R BRECIoRtNE REir PRDdr dsite S tipfed & RabBGiiRon, °" 5 o - R
wh .

Elet:;gark;ls)an-eg(aﬁdeg ?%gﬁlgﬂ}ga}l@%ﬂﬁl pl?gg‘g?éf romh%]ﬂ%&éﬁgmg‘{rﬂjmh and R are

20 i ndeped8ent pwﬁgﬂ@rmgmanyélwangrl,hétoetpbaylkw)dmwm3 dlowarwl ene) COOR

and R are i nidbURaLACPyEanbh 2R, o s N p SRR e g B

radi cal as def iiked above, carrying one, two or three substltuents sel ected
from-NR Rb, -OR wherein R Rb and R are 25 independently of each other
hydr ogen, al kyl or atégtcrocmlomm wemwgmtn@mon@vmntﬁm!@rmym%m&mngroup

Represent at | Veat%%r%,n\?h gm'apﬁeasli one rmﬁ tatoz?‘r'x’ I@%d oﬂmn(}naﬁy concfams one additional nng
20  atom selected from N or O, the remaining ring atoms being C. The term includes
groups such as pyrrolidino, piperidino, morpholino, piperazino and the like.
“Optionally substituted alkyl, alkenyl, alkynyl, alkaxy 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,
25  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, acyi, or alkyl which is optionally substituted with hydroxy, alkoxy, cyano,
halo or heterocyclyl), -NHCOR (where R is alky! which is optionally substituted with
hydroxy, alkoxy, cyano, halo or heterocyctyl), -NRS(O),R* (where R is hydrogen or
30  alkyl, nis an integer from 0 to 2; and R’ is hydrogen, alkyl or heteroalkyl, and is
optionally substituted with hydroxy, alkoxy, cyano, halo or heterocyelyl),
-NRS(O),NR'R" {where R is hydrogen or alkyl, n is an integer from 0 to 2; and R’ and



hydr oxynet hyl , acetoxynet hyl, 3-hydroxypropyl, 1,2-dihydroxyethyl, 2-

nmet hoxyet hyl , 2-am noet hyl, 2-di net hyl am noet hyl, 2-acetyl am noet hyl, 3-
[pyrrolidin-1-yl]Jethyl and the |ike. 30 "Heteroal kenyl" nmeans an al kenyl
radi cal asWweeIpHIIBoove, carrying one or two substitueneGr/Estoecomdsd r om
-NRRb, -OR or -S(O"Rd wherein RR, Rt and R are independently of each
ot her hydrogen or alkyl, and Rd is alkyl or -NRR (where R WD 2005/009973
PCTI US20041020384 -13 and R are |ndepen@FntIy of each ot her hydrogen or
al kyl . Representative exanples include ut are not limted to

21net hy! ol 7 Qoy e epgieRy AORRE. ST ¥t bocop k] BN bARARL Gy

radi cal as_dekitnBytiralbR atkoxgacyanb, ﬁ@l@ﬂﬂmﬁrocﬁl)t!y\nsmmtwhaeht@aﬁﬂh@g“cfred
-NR R, -CE O"R1or -S(O"NRR (where Rand R _are independently of

each ot her hyﬁ?‘@ géﬁ ZoandR s hydrogray alkyl gz heteppnliiylanis entionalinadstrdhwity of

each ot her I yl .| r_.fromzero
to two. Reprﬁg;e f?@t alﬂéxggxgﬂo[ lelglglq)ﬁ? te(}ﬁy&gb 86(62" not %%tne'g gﬁte rhydroxy-
1-propynys, Xbrmotbpl aw m@ﬁdl Rpaﬂmyme;ﬂenwﬂlytﬂyﬁrdgchealk)ﬂl@r hbleicaliod k@¥y" neans
a radical -OR where R is heteroal kyl group as defined above

2hhyflr Exyet thP}‘O"@W&F‘HR%MBbWW’W’ QU‘GFhfd’%}EWdﬂﬂm%fﬂ%Gg% oxy, and
He
che 1K e g R 8y SEORRALE ki

al kyl , ylI"gr above

2- hydr oxyet h}(lwihaierlb’ and RrSardlisitiepéndentty hodrogayéradikyl tor tﬁg&ihdrffenﬁ ake.
"Optionally substituted heterocyclylal kyl" neans a radical -R Rb where R is
an al kyl ene ditimpeychi angavithsthe pitgggen atogi toywhigh theyair dtecheder ocycl yl group as

defi ned bove e. g Y -

3(pi peri d'?n l-yl)- ?ptl%{jﬂy)propyte'a ﬁ%l L%tﬁb% Re hetgrwcl%lngr a?g'ﬁ g’i tuted o {____;
het er ocycl yl dekeptaryl onteanscyelyi st as defitéd@bovd) evitictRis oplOndlly sabstithie@ny! ene
group and Rb is an_optiagnally substj | tuted heterocycl group as defined

above e.g., EDQ%FWMWWQ%H C)r m"@ [5“ bstigpignts sel Sct?fbﬁ’ﬁ@rﬁ¥l’léﬂlfpheﬂyl penayb- | - enyl
2 5 R ARG AGE, R b B BB e,
al kynyl gr ougwhes IRbnd R’ ae mclﬁpeﬂdmiilyy;el%ubs tiotuhyhlogeat stkoloralcyl), QIMOORAS
defined 25 above e hol i n- 4 p-1-y
3- (pi per}%i n- (whywe)li’srsOqékxll y‘g’FIS(BhRd (e K 'F E@droga)?w %‘%h 15 A ipiaeps fiowd
Lekr ore L) A Sy bR ST RS OBAP (O oger
or alkyl, n is an integer from 0 to 2 and R" and R" are 1ndependent]y hydrogen, alkyl
or heteroalkyl), -S(O).R (where n is an integer from 0 to 2 and R is hydrogen, alky! or
heteroalkyl), -S(O),NRR' (where n is an integer from 0 to 2 and R and R’ are
20 independently hydrogen, alky! or heteroalkyl), -COOR, - (alkylene)COOR (where R
is hydrogen or alkyl), -CONR'R" or - (alkylene)CONR'R" (where R” and R" are o
independently hydrogen or alkyl).
“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
25 independently of each other hydrogen, alkyi 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-
fpyrrolidin-1-yl]ethyl and the like.
30 "Heteroalkenyl" means an alkenyl radical as defined above, carrying one or
two substituents selected from -NR’R®, -OR® or -S(0),R® wherein R*, R® and R® are
independently of each other hydrogen or alkyl, and RYis alkyl or -NRR’ (where R



(mor phol i n-4-yl)-ethoxy, 3-(piperazin-1-yl)propoxy,
2-[2-oxopyrrolidin-1-yl)ethoxy, 30 and the like. "Optionally substituted
het er ocycl yl al kyl ami no" neans a radical -NRSRb where R is hydrogen or

“al kyl and R¥O205849%8dHti onal |y substituted heterocyclyl al k!/’?T’\!%}"Qﬂ P%09973
PCT/ US2004/ 02038-1 -14 group as defined above, e.g.,
2-(pyrrolidin-2-yl)ethylam no, 3-(piperidin-I- yl)propylamno, and the |iKke.
"Optionally substituted heteroaral kyl oxy mMBans a radical -OR where R is a

heteroaral kyl radical e.g. 2-(pyridin-3-yl)ethoxy i
2- [ 3(2H) - pyr i diddhare lpﬂﬂ?ﬂﬂ@%fr oficach ofhenfaydroge or alisyl. Repgasentafivo ¥ amplssal | v

means that the, : | ke iﬁ?‘ﬁ' g i CE _but need

not occur, andlnﬁﬂgg’%gﬁgjag%ggl?’?% ?ddlr?l’ I'nc %E%’?ﬁ%@ﬁmﬁﬁ% event or
ci rcunmst ance ommubslfonglethieayiadmethylsolfodyiethenyl, abdabe lilod . For exanple, "aryl
group optionally nmono- or di-substituted with an al kyl group” neans 10 that
the al kyl may but nétsterpglkynd” preasam kpliradial %@{m%ﬁ%ﬁ, ABARERNE oF

Situati onssr~ b suptliEtf e Xregh OBl SSORNE or 08 YL SRRScl Renirki . 21

al kyl group and situations et ocycl foup 1s not substituted
with the al kyl argimigpendeitly ofeaph ottee hixdrggar awlkyly ehaem RoRP babR® aegani c

dur i hg synt het éerspiR i sactiober Mgmasyor s7E apdRe i3 ) i b ety
tert-butoxycar pagylotBegs R réJeHmw%ﬂ sin P@eﬁtghga&hﬁ?ﬁmﬁéﬁ @991?12 xihe
ybe ¢ y one s

speci fication, groups and substituents thereo osen illed
in the field tiprppowlddimtthplamineprep-i enyband tholipounds. It is al so

N{ ttbif't[‘i eé,“e%fe?%é“ﬂﬁ%‘#ys?nﬁé’a‘ﬁ‘éisﬁ@?@Séﬁééiééiﬁag'ﬁét?%@yﬁﬁﬁuﬁ%{f@éé Izgtd
in adm xtur e%%’%tgﬁujrlgy%?m%??g%gﬁ%ﬁg’ ? b?%ﬁf’(%ﬁg ef ftﬁl-i on of
conmpounds pr ovamiadetBoxhendthe Ikebr aces al |l the possible stereoi sonmers and
e e L D S S R A OB SP G e by
physi cal met hoé}ﬂ’RbSE?F\céﬁ)aﬂgﬁ"g{)ﬁ : al:ﬁnedfsz%%,!e%l?e-p vgﬁv Sﬁhinbzﬁti on,

separation or crystallizati stereoneric or separation
by chi ral 180l udmmetiytaamaoprgpdpimno, Imktheddevi dual optical isoners can be

obtained from the jace es.from.the conventi.pnal nethods, .spich as,,.for
exanpl e, salt for na[(ﬁ’g’r‘?‘qah Wbsﬁwtegﬂ}cf"%yf:vi’gl&li Pkt ’fcﬁf'lpogveﬁ'ﬂw% 18
crystal l'i zati ofy alf16neCQOBS WRARRE mbmgwﬁmmmmeﬁér@cmﬁuswdémdf or ms.
Any 30 compound that w Il 'be converted in vivo to providé The bioactive
agent is a pr ozhouge.g., 2-(morpholin-4-yhethyl, 3(piperidin-1-yl)-2-methylpropyl, and the like.
"Optionally substituted heterocyclylatkenyl" means a radical ~R*R® where R®
20 is an alkenylene group and R® is an optionally substituted heterocycly! group as

defined above e.g., 3-{(morpholin-4-yl)prop-1-enyll, 3-(piperidin-1-yl)prop-1-enyl, 3-

£

(4-methylpiperazin-1-yl)prop-1-enyl, and the like.
"Optionally substituted heterocyclylatkynyl” means a radical -R"R® where R
is an alkynyl group and R® is an optionally substituted heterocyclyl group as defined
25  above e.g., 3-(morpholin-4-yl)prop-1-ynyi, 3-(piperidin-1-yl)prop-1-ynyl, and the
like.
_ "Optionally substituted heterocyclylalkoxy” means a radicai -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-yljethoxy,
30  and the hke.
"Optionally substituted heterocyclylalkylamino" means a radical ~NRR®
where R® is hydrogen or alkyl and R® is an optionally substituted heterocyclylalkyl



Various forms of prodrugs are well known in the art. For exanples of such
prodrug derivatives, see, e.g.: WO 2005/009973 PCT/ US2004/ 020384 -15 a)
Design of Prodntzs, edited by H Bundgaard, (Elsevier, 1985) and Methods in
Enzynol ogywOueasign99s. 309- 396, edited by K Wdder, et alpCcy/dsmowoiosss Press,
1985); b) A Textbook of Drug Design and Devel opnent, edited by Krosgaard- 5
Larsen and H Bundgaard, Chapter 5, "Design and Application of Prodrugs," by
H.  Bundgaard, p, 113-191 (1991); and c) H Bundgaard, Advanced Drug
Delivery Reviews, 8, 1-38 (1992), each of which is incorporated herein by

ref erence. As_used ei,n. treat t n nner_in which one or nore
of the 10 syRPEAHE egamvscegge?ﬁmﬁ@ﬁp-&ﬁ?@iﬁ;ﬂaﬂrgwgr 3-dpipen "ZI}r' ot herwi se

beneficially ﬁjﬁrﬁ{ﬁﬂmno:rmhgﬁﬁé‘ al so enconpasses any pharnaceuti cal use of
t he conpounds an conpositions herein, such as use for treating p38 kinase

medi at ed di seases "§iptiogalhosubstitteddetedparellisloxy oreans s mditat <ORY whercR® 188
Ki tivigt I nel udi 3 . p380,Ki ivity, I.s_ inplicated. 15
rsaed ner eififerogrioy AL EE P aBiing DR r ATk Py datbnc Sl liyGiel

adm ni strsiti gRe fike.@ parti cul ar conpound or pharnmaceutical conposition refers
to any |essening, whether permanent or tenporary, lasting or transient that
can be attributed "Qnsiosal" a5 Septionali meank thad Hersubsaquenthrdestribddeeventgrosi t i on.
As used herein, 1Cho refers to,an amunt,.concentration or. dosage of a 20
par b1 oul ar -+ deumsBet fa PhoteB AR E08L 2 upS MR8 infac iR
response, SUGkheréthe®eh alchreimShnde3RBursian@ ifitadetd miwhich it Qoddndspay t hat
measures such response. B. Conpounds The conpounds provided herein for use
in the conpogixamples "awhigrewp hpldenaly enonge of diesupstituted axith artalkylrgrounimeeans s

ct vt ty 101 e At e w888 00K i 85 B s Bt e ) ¢ )

\é\DNaO ([3)5{? 0 &a9 é&é?ﬁﬁcl@%&%%- or dRubRanfdvith aRAIKYE 3dufanf8ididall R2 R
where the heterocyclo group is not substituted with the alkyl group.

" Amino protecting group" refers to those organic groups intended to protect
nitrogen atoms against undesirable reactions during synthetic procedures e.g., benzyl,

15  benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (Boc), trifluoroacetyl, and the like.

Throughout the specification, groups and substituents thereof may be chosen
by one skilied in the field to provide stable moieties and compounds. It is also
understood that the chemical groups, as described herein, can be substituted or
unsubstituted, branched or unbranched, as appropriate and desired.

20 All stereoisomers of the compounds provided herein are contemplated, either in
admixture or in pure or substantially pure form. The definition of compounds provided o
herein embraces all the possible stereoisomers and their mixtures. It embraces 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

25  crystallization, separation or crystallization of diastereomeric dernvatives 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

30 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

denvatives, see, e.g.:

}



B BB' Rs RS RS R R6 Rs or a pharmaceutically acceptable derivative
thereof, where: Rl is hydrogen, acyl or -P(O(OH)2; R2 is hydrogen, halo,
alkyl or alkylthio, O{ ) 5 Ais an aryl, heteroaryl or a heterocyclyl ring
" optional | y WOS8/00978 phenyl ring, provided that the het e?%'ﬁ’yé?‘?f’"%?ﬁ% i's
attached to the carbonyl group via a carbon ring atom B is an aryl or
heteroary] ring; Cis a 5-nenbered heteroaryl ring containing one or two
heteroatons in the 10 ring; D is heteroatjg., optionally substituted

het eroaryl or -C(O NRBOR81, where R8p and R81 are independently hydrogen,
al kyl, cycloal kyl, & koxmes@mu@aﬁ&ﬂWHIB@ﬂga@@,t(EmaiH,>19ssmui tut ed
heteroaryl; R3 is selecte romthe group consisting of: 15 (a) am no,

Al kyl ami no' or Meshods i Enzmologw)Veldgi raathads, edied btk didderyet slibAeamediced

het er ocycl yl ; glde% qgg' onal ly substituted aryl or heteroaryl; (e)

het er oal kyl; 2 'vf’) e)t'eroal kenyl; (g) heteroal kynyl; (h) heteroal koxy;
(i) heteroal kyl am ngj Q AdRkibestabt yrup Desiizh il DevelphRAO6H Ed Wy reygaard-25 (k)
optionally substituted heterocyclylalkenyl; (1) optionally substituted
het er ocyc] ¥l al W@dmmmﬁmm@mmmmowmw bpPtional |y

substituted heger | I alkoxy h rocyclyloxy; (n) optionally
substituted hePgrrl%%@r E/{‘I tzailla'kﬁ(la{rlr??]]c}: 0) optionally substituted

het er ocycl yl al kyl cagbonyH; BudphardcAévapeddiyrug Brehicry Revibwd, §) 1- 3889 BRaciwher e R6
is al kyl, heteroal kyl or optionally substituted heterocyclylalkyl; (r)

- NHSO2NR7R8  whekhwhiglyis dirgriemted herein byefsensent | y of each ot her,
As used herein, treatment means any manner in which one or more of the

C 10 symptoms of a disease or disorder are ameliorated or otherwise beneficially altered.
Treatment also encompasses any pharmaceutical use of the compounds and
compositions herein, such as use for treating p38 kinase mediated diseases or
disorders, or diseases or disorders in which p38 kinase activity, including p38a and
p38P kinase activity, is implicated.

15 As used herein, amelioration of the symptoms of a particular disorder by
administration of a particular compound or pharmaceutical composition refers to any
lessening, whether permanent or temporary, lasting or transient that can be attributed
to or associated with administration of the composition.

As used herein, ICsq refers to an amount, concentration or dosage of a
20  particular test compound that achieves a 50% inhibition of 2 maximal response, such
C;. 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, p38a and

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

I:



hydr ogen, al kyl or heteroal kyl; (s) -Y-(alkylene)-RO where: Y is a single .
bond, -0-, -NH or -S(0)R 10 (where n is an integer fromO to 2); and RO is
hal o, cyano, optionally substituted aryl, "'C optionally substituted
het er oar yl woogpos/ametsl y substituted heterocyclyl, -COOH, p&EBdfhos/0f05R
-CONR12R 3, -S02R14, -SO2NR15R16 -NHSO02R 7 or -NHSO2NR 8R19, where RkO is
al kyl or optionally substituted heterocycle, R' is alkyl, and R g, R13,
R14, R15, R16, Rf7, R 8 and R19 are, indepegglently of each other, hydrogen,
15 al kyl or heteroal kyl; (u) -CC=NR20) (NR21R22) Were R20, R21 and R22
i ndependent |y re‘Qjesent ohydrogen, al kylqor hydroxy, or R2q3and R21 toget her
are -(CH2), -where™s for 3gzand R22 is hydgogen or al kyly, (ul.
- NHC( X) NR23R24 wherle 5= Tor - BROANN-R23\ and REBIRENG 26 hdependent | y
of each other, h§dro , ' ere R25 and
R26 i ndependent ly r@ het er oa pti onal |y

D t oget héfj%l"

substituted heterocycf"yl . R 6
an optl onal ubstl tuted het ycI yl ring;
om . 0.to 2, and R al kyl,

whi ch they are attached {
25 (W) -S(O" R27 wher i nt ege

het er oal kyl, optional I'y substi ﬂjt ed h%ser ocycl Wal kyI or RE NR28R29RWher e R28
and R29 are, independently of each other, hydrogen, alkyl or heteroalkyl;
(x) cycl oal kyl al kyl, cycl oal kyl al kynyl aild cycl oal kyl al kynyl, all
optionally substituted with al kyl, halo, hydroxy or am no; 30 (y)

ar yl am noal kyg, r@gﬁl acB@ican PRI YA Adpklive BERof, Whk80051009973

PCT/ US200-t 1020384 413 (z) Z-al kyl ene- NR3OR31 or z-al kyl ene- OR12 where Z
is-NH, -N(lower Bl 15)113’)1508% acplor -BOH@B0;; R7| and R32 are independently of

h other, hyd .k O - al kyl CORH
"0 R R Lunerk terSainken e, aRYESCARRLER |y ydrpgen ot alkyl): (I
het er oar y§al kenyl enes & aﬂwmeteﬁﬁmloalalhgmyé@@m ring @pliokM N SRINo a(phehyl@g0;

(ee) pseudohal o; 0 (ft) h drox¥
prov1ded that the heterocyclyl ring is attached to the carbonyl group via a carbon ring

atom;
B is an aryl or heteroaryl ning;
C is a 5-membered heteroaryl ring containing one or two heteroatoms in the
10 ring;

D is heteroaryl, optionally substituted heteroaryl or —-C(O)NR*R® | where R¥
and R® are independently hydrogen, alkyl, cycloalkyl, alkoxy, hydroxy, heteroary! or
optionally substituted heteroaryl;

R is selected from the group consisting of:

15 (a) amino, alkylamino or dialkylamino; o :

(b) acylamino,

(c) optionally substituted heterocyclyl;

{d)  opticnally substituted aryl or heteroaryl;

(e) heteroalkyl;

20 () heteroalkenyl;

(& heteroalkynyl;

{(h)  heteroalkoxy;

()] heteroalkylamino;

G) optionally substituted heterocyclylaikyl;

25 (k)  optionally substituted heterocyclylalkenyl;

(1)  optionally substituted heterocyciylalkynyl;



(gg) optionally substituted al koxy; (1dt) C(L)R40, where L is 0, S or NR55;
RO0 i s hydrogen, optionally substituted al kyl, optionally substituted

al kenyl, optionally substituted al kynyl, opti onal | y substl tut ed ar

" opti onal | y %QBQQSfW%’t%d heteroaryl, opti onal | y substitut ed”¥ i‘?"yl ium
optionally substituted cycloalkyl, optionally substituted heterocyclyl
C(L) R56, hal o pseudohal o, OR55 SR55 NR57R8 or Si R52R53R54; where R52, R53
and Its are selected as in (1) or (ii) as" f70IIovvs (i) R52, R53 and e are

each independently hydro al kyl, al ken nyI ar et eroaryl,
heteroarylium cydPdal k3R ‘°nﬂbf%¢8§9@3§’ﬂ°‘ 5 Eﬂﬁﬁ%y@r"’r E¥i) any two

f e, R53 d R54 | k I
of e and R4 he&g@@gw,{ %Eﬂtﬁi&ﬂ%ﬁ%gcl?ia%ﬁﬂe al kynyl ene,

het er oal kyl ene; Is selecte R55 i s hydrogen, alkyl,
al kenyl , al kynyl a(loyl : dpeibﬁalt;asujokt;tu&d heeteeycigtajitylaanhongy;cl oal kyl or

het erocyclyl; R56 is_hydr al kenyl , al kynyl, aryl, heteroaryl,
heteroarylium cycl@&l Kk %ﬂg’ﬁé‘ Eé'})il OR55 or NR64R65; where e and R65

are each |gdepender‘hhy h)@i i, l?té(w s aﬁéyﬁ‘%@b&l‘oal@] %Y%onaﬁfdfubstlaﬁed

het eroaryl, heteroarylium cycl oa heterocycly R62R63, or e
and e toget heretdrocywhdblkyl ene, al kenyl ene, al kynyI ene, heteroal kyl ene, where

cycl oal kyl or . net dbey NHSSREVR Rt a3, b Bl or e oBien() /) ' o
cycl oal kyl or he C T(ii) as
follows (i) RHf d?dﬁinRﬁf?yﬁfr?leteﬁﬁaml' ndependent |y hydrogen, alkyl, alkenyl,

al kynyl , aryl, het eroaryi, 30 het eroaryl ium cycl oal kyl, het erocyclyl 00,

NR67R68 or C( L) R69, (swher - (%Vylamé}l{ Rﬁﬁrmh{eseamgla hmhdp@rdéﬂtﬂqr-ﬁyﬁ}negen

ﬁ' o ocyck§1 ety S inSed i ig PR A kS s, Fa: Shis alin S8
US2004/ 0203 ibnaityldl b@zanwmemalhs,sm@; KisRiafd RIGodR), ST 0gen,

aI kyl, al kenyl ," al kynyl arvyl eroaryl’, hete oaryl ium gycl oal kyl ,
heterocycl yI O’ oCO0R2 R@Q Br’e-SEp8 4, SONRIR'S, ATHEMR' | oml kynyl aryI

neteroary - e TIBNL T S RO S o PAAE bl T RGOS
R65 are each | gRGPRCRNR IR MKCH RSER!® A" are i Rlon BioF LB othd Wirogen,

heteroaryl, hetercarylium ‘cycloal kyl, heterocyclyl, "or and
t oget her i5r m @k yor begroalkatkenyl ene, al kynyl ene, het er oal kyI ene; and (ii)

optionally substit d ald%#‘ki"W' 8| e 26 Hom 2 9rou sisting of 10
(a) hydrogen: (b) ijéffo; -CEENR ;ﬁ iwﬁ ﬁ E{ dr}P dpdhae tyreprcserﬂ
hydrogen, alkyl or hydroxy, or R* and R* together are -(CH,),-where n is 2 or 3
and R*?is hydrogen or alkyl;
(w)  -NHC(CXONRZR* where X is -O- or -S-, and R* and R* are,
20  independently of each other, hydrogen, alky! or heteroalkyl;
(v) -CONR>R* where R’ and R independentiy 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;

25 (W)  -S(O}.R¥ wherenis an mnteger from 0 to 2, and RY 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;

30 {(y) arylaminoalkylene or heteroarylaminoalkylene;



(d) al koxy;

and (e) hydroxy; 15 R5 is selected fromthe group consistin

(a) hydrogen; (b) halo; (c) alkyl; (d) haloal kyl; 20 (e) thoakyl; (f)
hydroxy; (g) amno; (h) alkylamno; (i) dialkylamno; 25 (j) heteroal
(k) opti oriol2poz0ebem3i t ut ed heterocycle; (1) optionally sultstusiebeekosss
het erocycl yl al kyl; (m optionally substituted heterocyclylal koxy; (n)
al kyl sul fonyl; 30 (o) am nosul fonyl, nono-al kyl am nosul fonyl or di-

al kyl am nosul fonyl; (p) heteroal koxy; and WO 20051009973 PCTYUS20041020
-20- (q) carboxy; R6 is selected from thd group consisting of (a) hydro

(b) hal o;

5

5- nenber ed he'g 3 02% kIyI %‘%3998%'%3%%é)ééfﬂéi‘ﬂ??‘?q%gﬁ%ggg@%gﬁmg‘ﬁmgﬁb rin

| n anot her

t hi azol e, isothi'azol e, oxazol e, isoxazole, fura

e

] Ty b | e,
HSBL BB, ahd R, R¥aRE Ry L 'ir%}:éﬁéfeﬂﬂgbg%aéhﬁtﬁig,gﬁ}gﬁuegern%lggf len

anot her 10 embbefermalityl; C is a pyrazole or imdazole ring. In another

enbodi nent ,

g of
kyl ;

384
gen;

g.

pyrazole ri ng. ! i ?%)Ir g@%&ﬁ@&ﬁéﬁ%ﬁ%@@%ﬁ@@%ﬁ%% r']'["’F"scai > e

pyrazol e §ing andidiperiB9UDSDE SVaIRAG herein have formulae I1:

10

15

20

25

30

{bb) heteroarylalkenylene or heteroarylalkynylene;
(cc) hydrogen;

(dd) halo;
(ee) pseudohalo;
(f)  hydroxy;

(gg) optionally substituted alkoxy;

(hh) C(L)R™, where L is O, S or NR*; R® is hydrogen, optionally
substituied alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
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¥ZR¥R*; where
R%, R*® and R* are selected as in (i) or (i) 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* s hydrogen, alkyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR* or NR¥R®; where
R® and R® are each independently hydro gen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR® or NR¥R®, or R* and R®
together form alkylene, alkenylene, atkynylene, 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, heteroaryi,
heteroarylium, cycloalkyl, heterocyclyl, OR*, NR¥R® or C(L)R®, where R¥ and
R® are each independently hydrogen, aikyl, alkenyl, alkynyl, aryl, heteroaryt,

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

o )



RNHRNHRNH RBR Ol RR OR RNRB30O % RBR-NNr NHH BHDHDBBB
R6 Rs R Rs R Rs 15 |11 O or a pharmaceutically acceptable derivative

t hereof, where the variables are as defined el sewhere herein. In this

" enbodi ment , WORE0IAMI8gen of the ring NH group may be repPaEAG20H/0A8 of t he
substituents shown in the structure (i.e., -C(O-A(R3)R, -R2, or 20
-B(D(R(R)). In another enbodi nent, the conpounds provided herein have
formulae 111: WO 2005/ 009973 PCTI US20041Q024384 -21 -3 OO O A R2 RS30 R2
RstReRONRZ RN/ ' NNRNH~ RNHp RNHp R6 RS R6 {~~~~~~~ J~~~~\\~RS R6 Rs
1l or a phar mﬂ@ﬁrkh@albieyomtﬁhikﬁgd@ﬁjdr eny ik alkedfl, alkhy carylne vari abl es
are as defined elsewhere herein. 5 |In another embadinent, . the cogpounds
provi ded her eibatereard, haserpayiivm, gycloaiyl.etsresychy), QR "ry RiwiRsg R Ns R61 Rao N

Nr ,N R NH D,RINH Rl B R R r .
phar maceut i calailgyll’a??%egﬁff\lg% Id"éﬁ’?ﬁé&\@ t ‘F%g?rgg?yﬁg%%%‘l%g’ l\‘/"i‘?rf’%ﬂyésorare as
defined el seyhpRE’ KRATET geiber fotmailiglidiR] alkabActic MBIy nyledee heersakyae; R ovi ded
herein have fornulae V: I§3 00O
5 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
(i}  optionally substituted alkyl;

R* is selected from the group consisting of:

\(_ 10 (a) hydrogen;
(b) haio;
(¢}  alkyh
(d)  alkoxy; and
(¢)  hydroxy;
15 R’ is selected from the group consisting of
(a)  hydrogen;
(b}  halo;
(©) alkyl;
(d)  haloalkyl;
20 (e) thioalkyl;
o (D) hydroxy;
o~ (g)  amino;

(h) alkylamino;
(i) dialkylamino;
25 () heteroalkyl;
(k)  optionally substituted heterocycle;
(1)  optionally substituted heterocyctylalkyl;
(m)  optionally substituted heterocyclylalkoxy;
(n)  alkylsulfonyi;
30 (o)  aminosulfonyl, mono-alkylaminosulfonyl or di-
alkylaminosulfonyl;

{p) heteroalkoxy; and



RREBSONNRGIRBO NN a NNR Rt R RNHORNHDRNHp BBI3 R6 RS
R6 RS R6 R5 V or a pharnaceutically acceptable derivative thereof, where

the variables are as defined elsewhere herein. In another enbodi ment, the
conpounds woedskedotser ei n have fornul ae Va: WO 2005/ 0099 7@ciGazbblaf 041020334 .
-22 000 RA ARHORBRNN HNNHNNHNN Db R/ R bRGDI D Va

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

and R6 are as defined el sewhere herein. 2. |Imdazol e-based conpounds (c)( )
5 I n anot her enbodi nent, the conpounds ar®i ni dazol e- based conpounds of
formulae VI: R NH BNHR'NH 3R _2'f 2 AOI-NRS8830 I % Rat RsON

A7d7 'x HDHD H® B®MXYR6e RSR6 . \ RS R6 RS VI 10 or a

pharmaceutical | y agcgpiigQbs RACY . Where the variables are as
defined el sewhere hergeeléﬁ ﬁgl‘?hh)!gf u#bohgaiﬁ%fthe hydrogen of the ring NE

group may be repl{ared lhdragen; of the substituents shown in the structure
structure (i.e., -(%O)-IQSOI?S)R), -Rz, or -B(D) (R (R.
5 {c) alkyl; and
(&)  alkoxy.
In one embodiment, C is a 5-membered heteroaryl ring containing one or two
heteroatoms in the ring. In another embodiment, C is selected from pyrazole, imidazole,
. pyrrole, thiazole, isothiazole, oxazole, isoxazole, furan and thiophene rings. In another
10  embodiment, C is a pyrazole or imidazole ring. In another embodiment, C is an imidazole o { ' )
ring. In another embodiment, C is a pyrazole nng.
1. Pyrazole-based compounds

In one embodiment, C is a pyrazole ring and the compounds provided herein have

formulae II:
R‘NH RINH R'NH
| R L R { e R
Y
) N N
N/

15 II o

or a pharmaceutically acceptable derivative thereof, where the vaniables 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)-AR’}R"), -R?, or
20 -BOXRKRY)).

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



I n anot her enbodi nent, the conpounds provided herein have fornulae VII: WO
2005/ 009973 PCT/ US20041020384 -23 RB OO R4 ANRB3ORBIRN prRZ ~Rz R
RNHD INH -J\ DRINMp RTA~ BB R6/ R R6E RSRa RS VII or a

" phar maceut i ¥QI2M508¥E2pt abl e derivative thereof, where t hePGHUSHIYIBWIE, o a5
defined { elsewhere herein. 5 In another enbodi nent, the conpounds provided
herein have fornulae VIII: 3 R RR 2 RA4N RHON- Ra~R~- R WN-( \ NN
A~~ RNHDRINHDRNHD BBRaRSRaRgyRa RS VIII or a pharmaceutically
acceptabl e derivative thereof, where the variables are as defined elsewhere
herein. 10 3. g her_engodi ments In other gnbodi ments, thepconpounds for use
in the conposit e gd nget hods provi de hehei n hgvgoth abgye fornul ae, or
phar maceuti cal | y ladcdphabt e deri vaRP@&s of ™ RY_ig& hydrogen. In
anot her enbodi fents—Rz /i syhydrogen or R al kyl . In andthlr enbodi nent,

R2 is hydrogen. ]QB,;,L, amdt her erﬁ)odi2 GN's OR83 PRH 1. Jn another
enbodi nent, R83 is al cycl oal ky i~anBt her enmbod; . RS3 is
al kyl . I'n another enb nt, R83 is I n anot her i nent, e and

RS1 are each indepe% ﬁgir ogen, al
1 are e

: ycl oal kyt. ot her
enbodi nent, R8 and ch i ndepeftdent |y hédr ogen'or cycloalkyl. In

anot her enbodi nent, RSO and R81 are each independently hydrogen or
1

or a pharmaceutically acceptable derivative thereof, where the variables are as defined
(C elsewhere herein.
5 In another embodiment, the compounds provided herein have formulae IV:

Iv

or a phanmaceutically acceptable derivative thereof, where the vartables are as defined

) elsewhere herein.
S 10 In another embodiment, the compounds provided herein have formulae V:
R3 O //é) O
83 §180
R‘:®‘( N-N RTO™ N-n RTR N-N
N % RrRZ N R2 N 3 R2
RINH D R'NH D RNH D
R6 R3 = R3 RE RS

\4
or a pharmaceutically acceptable derivative thereof, where the variables are as defined

elsewhere herein.

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



20 cycl ohexyl. I n another enbodinent, Gis NH2 or NH(cyclohexyl). WO

2005/ 009973 PCT/ US2004/ 020384 -24 I n another enbodinent, Gis aryl,
het eroaryl, cycl oal kyl, heterocyclyl or heterocyclyl optionally fused to
phenyl , anw0 20369813 tuted with R3 and R4, provided that p¢ihesiveiemesycl yl
ring is attached to the carbonyl group via a carbon ring atom In another
enbodi nent, G is phenyl, cyclohexyl, cyclopentyl or benzyl, and is
substituted 5 with R3 and R4. I n anot her ﬁgbodi ment, Gis phenyl and is
substituted with R3 and R4. In another éMbodinment, Ais an aryl ring. In
anot her enbodinment, Ais _a phenyl ring. In another enbodingnt, 13 is an
aryl ring. In a odinent, B is azphenyl ring. 10 I, anot her
enmbodi nrent, Dis - OR8'. In aRr ™\ enbodi menkR$R
each i ndependentR % cycloal kyl o koxy. In anoth
R$0 i s hydrogen. In an G enbodi ment . _R8-Ns cycl oal kyl Nkoxy. In
anot her enbodi ment, F#B1 i's C3- 6cycl i kyl jor Ct-6al kokg'?’ | n janot her
enbodi ment, R81 is cycl OpLA py| gor et hox 15rENn anot her enpqdi ment, Dis
optional |y substituted haryl . In an embodi nent , s optional Iy
substituted triazolyl. | Dt her enbodi Mg Dis 1,2, 4- ol -3-yl. In
anot her enbodi nent, R®’ s tydrogen, opli1ondlly substituted héterocyclyl,
optionally substituted al kyl, C(L)R40, | o, pseudohalo or OR4l; Where L is
O S 20 or NR55; R40 is hydrogen, opti ﬁ‘ally substituted al kyl, optionally
substituted -] ; Y, - 0Pt ] bstituted
aryl, opti ongﬁﬁj %51 Ea&sgﬁ%ﬂ i tclli%bggﬂﬁg%ﬁeﬁaggg&?édg’p‘??%ﬁlgl ’y]b’%ls{t’i}é?gged
het er oar yl i urare apdéfmrdlelsgwhetedierdirit ed cycl oal kyl, optional |y substituted
het erocycl yl, C(L)R56, hal .o pseudohal o, 0?55 SR55 NR57Rss or Si R52R53R54;
R41 is hydrogen, oOptiondMidazolgsbasedsoBporply| 25 optional |y substitut 6(0 t)
al kenyl , gptionall i i | i ,
opti onal Isy) substi t%t@gmﬁi:e%ﬁe]y%%&ﬁ'{’ mg[)b%f) mgﬁdyé}g%is%?lgp E%Td c{?}e{f[p gg%%:%/f: ium
optional | y sfdmiulaeled cycl oal kyl, optionally substituted heterocyclyl,
C(L) R59, NR60OR61 or Si R52R53RM where R52 R53 and R54 are selected as in (1)
or (ii) as follows (i) R52, R53 and R54 are each independently hydrogen, 30
al kyl, al kenyl, al kynyl q1aLyl , heteroarylwml_{steroaryl ium sl oal kyl
het erocycl yl , g3 OR55 oroﬁ NRG?%; or (ii)oan el‘.lW(éFOf OR53 ap ? 4 tB%)get her
form al kyl ene, ™al kenyl N_darkyn ne N kyl.e @‘Z’d&‘f\ e her is
sel ected as | ﬂ,,s{/\(\g! 200 %bQQlWP@OUSZé%B%E 038(4{t f

tlll N/ N/

UG GG
RE R® RS R® RS R®
Vi
10  oraphammnaceutically acceptable denvative thereof, where the variables are as defined o

elsewhere herein. In this embodiment, the hydrogen of the nng NH group may be
replaced by one of the substituents shown in the structure structure (i.e., -C(O)-AR*)}R?),
R, or -BD)RWR).

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



-25 hydrogen, al kyl, al kenyl, alkynyl, aryl, heteroaryl, heteroarylium

cycl oal kyl or heterocyclyl; R56 is hydrogen, alkyl, alkenyl, alkynyl, aryl,
het eroaryl, heteroarylium cycloal kyl, heterocyclyl OR55 or NR64R65; where
"R64 and R63V@RMWSOM9IH | ndependent |y hydrogen, alkyl, al kePGT/USHORINE ory) |
heteroaryl, 5 heteroarylium cycloal kyl, heterocyclyl, OR66 or NR62R63, or
R64 and R65 toget her form al kyl ene, alkenylene, al kynyl ene, heteroal kyl ene,
where R66 is hydrogen, alkyl, alkenyl, abkynyl, aryl, heteroaryl,

het eroarylium cycloal kyl or heterocyclyl; R57 and R58 are selected as in
(i) or (ii) awsfollowsp(i) R57 and R58 arg, each independengly hydrogen,

al kyl, al kenyl, ™3 : aryl, heteroaryl 10 heteroar | cycl oal kyl
heterocycly] 6 or C(L) Re¥FP0 NR67 an®”

i ndependent |y hy drogend , al kenyl al Tg;LI gz aryl, het er/oa%l 2
gal kyll op het er ocy toget herng yl ene,
e

het eroaryl i um cyepy S eI} S
i s hydroge ,
ylium cycl oal @
alkyl , al keé 2 l%gnyl ,

al kenyl ene, al kynyl ené roalkylene
al kenyl , al kynyl, aryl ueteroaryl het e
aryl, heteroaryl, eroaryllun1 cycloaﬁiyl -rocyclyl or (i) R57 and

het erocycl yl, OR70 g% 535 where R70

h
R58 toget her form al kyl ene, al kenyl ene, alkynylene heteroalkylene; R59 is
hydrogen, al kyl, al kenyl, alkynyl, aryl, y§pteroaryl, heteroarylium
cycl oal kyl, heterocyclyl, OR70 or NR62R63; R60 and R6' are each
i ndependent|y hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,

het eroaryl i umy, %Bh é?ﬁilcﬁle){ aécrcg;g% EQ@%HtWe tl?erretﬁ( k}ng%]thc W?ﬁbﬁ:s %@as'd%f'ﬁé&yl

al kenyl, al kyny ary{: eteroarylium cycl oal kyl
hg erocyclyl elBRVhae héd@BR2R63; or R60 and R61 together form al kyI ene,

al-Yeenyl en aI kynyl en het er oal ky ene %ﬁ% .a ach.i pendent |y
hydr ogen, aI kyl , h@HW Wuﬂéﬁ@?‘ﬂﬂ crein h@?g r{&ﬁ
cycl oal kyl, h erocycldl or R62 and R63 tepget her form al ky ene

al kenyl ene, al kgl exd heheroal kyl ene. anogher enbodi
hydr ogen, optig @ Whsti t ut ed he%"éﬂfgﬁ% optR"M tltuted

al kyl, C(L) R4(f ha R41. | n anot her di ment, rogen,

opt i onal | y substi et erocycl yl ony subs 1| k% , C(L) R90,
i odo, chloro or OR41. 0t her enbodi me Di s 3 hydr OGER ptionally
substituted di oxol anyl tionally substi met hyl , i odo,

chloro or OR 41_ | n_agnother~gebodi nent, ] d{ogen ohanyl ,
optionally substitfed meth§i, C(O R40R i odo Rl oro orRGCR41 I rB anot her
enbodi nent, R3 is WD 2005/ 009973 PCTI US2004/ 020354 - 26 hydr ogen,

2-di oxol anyl, optionally substituted nmetRyjp CHO iodo, chloro or OR41. In

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

elsewhere herein.

~

10 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.

15 In another embodiment, G is OR® or NR¥R®. In another embodiment, R® is
atky! 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

20 cyclohexyl. In another embodiment, G is NH; or NH(cyclohexyl).



anot her enbodi ment, R3 is hydrogen. In another enbodinent, R3 is optionally
substituted nethyl. In another enbodinent, R3 is nethyl which is optionally
substituted with heterocyclyl, hydroxy, 5 aralkylam no or

het er ocycl Woatoeybestno. | n anot her enbodi nent, R3 is N nor@hobionybastshy|
hydr oxymet hyl , N-(2-(3-chl orophenyl)-1I-ethyl)am nomet hyl, N-(2-

nmor phol i nyl - 1- et hyl ) am nonet hyl or 4-piperizinylnmethyl. |n another

enbodi ment, Ais O |In another enbodinent,, e is hydrogen, optionally
substituted al kyl or cycloal kyl. In anot F17é4r' enbodi ment, R40 is 10 hydrogen
or al kyl. In another_emnbodi,nant iS ogen. | n er embhodi ment, R41
I s hydrogen or op'?]:?1 %‘Iﬂbﬁﬁ%ﬁgﬂ’ﬁ%lé&”i’%%Wﬁ”@ﬁ%?ﬁé‘%}e‘g%ﬁio nt, R41 is
hydrogen, or 1tdsydycBPbptivaaly fised b phdriyl bfdlisubiiue WethoRYSIdR", piyvided that

di al kyl am no, hal o or droxy. In another enbodinent, R4l is hydrogen, or
Cl . 3al kyl optthehetktogyelybarg wsiattachedite fhetrarhonytgrony via axaebpn ringi@omi. dn ky| ani no,
hal o or hydraox | n_anet her~enhaodi,ne Ral i.s _hydrogen,, 2-(N- ., .

ror phol i ny ) et GrBoustsy o N B Rone tPod PEETRY: it Rpted, ny1 -
bromo- 1 -t hwlith R} #&wddRD1e hiivthet ednbodiinbin, G i@pHepylmt iydubitieted%ith R avd R 1- et hyl
or 2,3-dihydroxy-|-propyl. In another enbodinment, R4l is )

(5) - 2, 3- di hydr oxy-In.angthefsmbodirent, 4\ is b arbring nipgaetherembodimens Aisambeah. | n
anot her enmbodinent, R5 is alkyl. In another enbodinment R5 is nethyl. In

anot her embodirent, R6 is hydrogen. O In another enbodi ment, the conpounds
for use in the cormpaabtherntbodinten® ibaslary! g Vin dgothéchibodinivg Biba phénye
formul ae, including formulae I-VIIIl, or a pharmaceutically acceptable
derivative tH#¥eof, where: 25 Rl is hydrogen, acyl or -P(O(OH)2; R2 is

hydr ogen,, hal o, al b 9 i A rvl, [.Qar: I 88, 8t ~
heterocy%:qyl ring %&?@%aﬂ%@gg)lfgc@%ylﬂlrmll(;r}g&gep"%\%f%lecggt%a%ndt e o( )
het erocycl yl aé ghiisdepéridantheitydicped, Rgcloatieyllon alkbx @ ria uotiéranbodimidagR* sng at om
30 Bis an aryl or heteroaryl ring; ) 20051009973 PCT1US20041020384 -27 R

i s het er oar ylIhydegen.oleanpthesimhndiment.& Weydeallayl pr alkexy. dp epothermmbodimnbre e
and Rs' are i n r N I 8l . ydr oxy,

het er oar yl orﬂptﬁﬁ?ﬁﬁé%&%@h‘g .(éd]ﬂr?lé %?gwwnk’% l|“:'§:9ésl lgg fromthe
group consi Stmétgoaf 5 (a) amino, al kyl am no or di al kyl ami no;

D

<

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

In another embodiment, R’ is hydrogen, optionally substituted heterocyclyl,
optitonally substituted alkyl, C(L)R‘m, halo, pseudohalo or OR*: where Lis O, S

20 or NR®; R¥ is hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, opti(;nally substituted alkynyl, optionally substituted aryl, optionally ° )
substituted heteroaryl, optionally substituted heteroarylium, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, C(L)R’®, halo pseudohalo, OR*,
SR*, NRR® or SiR*R¥R*; R" is hydrogen, optionally substituted alkyt,

25  optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted
heteroarylium, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, C(L)R®, NR¥RY 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,

30 alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl,
OR*® or NR¥R®; or (ii) any two of R*2, R® and R* together form alkylene,

alkenylene, alkynylene, heteroalkylene; and the other is selected as in (i); R¥is



(b) acylamno; (c) optionally substituted heterocyclyl; (d) optionally
substituted aryl or heteroaryl; (e) heteroalkyl; 10 (f) heteroal kenyl (9)
het er oal kynyl ; (h) heteroal koxy; (i) heteroal kyl am no; é}b}é opti onal |

* substit ut eGVM2A0800JT| vyl al kyl ; 15 (k) optionally substit HS"““"Z”?'S*
het er ocycl yl al kenyl; (t) optionally substituted heterocyclylal kynyl; (m
optionally substituted heterocyclyl al koxy or heterocyclyl oxy; (n)
optionally substituted heterocyclyl al kyl apgno; 20 (o) optionally
substituted heterocyclylal kyl carbonyl; (p) heteroal kyl carbonyl; (q)

- NHSC2R6 wher gydiogts, a?llcjklyhlkehﬁt Ellk(?ﬂylkldiyl O]ietex@ﬁiyll qmérbyrysluhﬁty&luh&gﬂ or

het erocycl yl al K (r HSO2NR' R5 where R7 and are, independently 25 of
_each ot her, hilﬁﬁcﬁg-‘é‘ﬁlylaﬁ( y$ higrogen, axlled) iklwﬁyl(%])(}’nﬂ arl, lptespatyl. Ro vvhere Y is
a single bond

and RO is cya‘r]‘gte Odﬁl’llona?)f(:%al%ﬁ( @tf: “{Cg@?ﬁ?@?g’gﬁbﬁ R@I% 3‘{ ¥ 9@%6 03?8

- CONRI2R 3, - ependentboB ML B GlkyINRORR ] 1k Qtiyl; w&scmm 9, Wnere REO
is al kyl or tlonaIIy substituted heterocygle, R, 1 II‘% and R 2, Ru
R4 R18 R Belewaryons, anbestypestewsyoh OB 68 NRUBE, qui’ and Becthen ar e,
[ ndependent |y I
- C(=NR2) ( le% %{%ﬁ%ﬁgéﬁgnwgw&?ﬂ&nﬁ%@‘ﬁ@m {1/8?&?%35’5 e"(d%%ydr ogen,
al kyl or 5 hydkgxyalkeny!, %W%r%hetdﬂ@ﬂ?hﬁéteﬁda&yhnﬁﬂ d:)ik)oalkyldtc/nere nis 2 or

3 and R22 is hydrogen or.al u) - NHC(X) NR2JR21 where -5-,
and h)e/teroc%clyl R* and)f(53 are se}ected acs:(m)(l) or (it} as follows (1) R and ngare

each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
{(“ 10  heteroarylium, cycloalkyl, hetcrocyc;yl, 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,
alkynylene, heteroalkylene; and R is hydrogen, alkyl, alkenyl, alkynyl, aryt,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR™ or NR¥R®, where R™ is
15 alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl;
or (i) R*¥ and R® together form alkylene, alkenylene, alkynylene,
heteroalkylene; R™ is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl, heterocyclyl, OR” or NR¥R®; R® and R® are each
independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium,
20 cycloalkyl, heterocyciyl or C(L)R”, where R”' is alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloalkyl, heterocyclyl, OR® or NR¥R®; or R® and

My

R together form alkylene, alkenylene, alkynylene, heteroalkylene; R® and R®

are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryi,

heteroarylium, cycloalkyl, heterocyclyl, or R® and R¥ together form alkylene,
25 alkenylene, alkynylene, heteroalkylenec.

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)R*, iodo, chloro or ORY. In another embodiment, R is

30  hydrogen, optionally substituted dioxolanyl, optionally substituted methyl, C(L)R¥,
iodo, chioro 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



R23 and R2 are, independently of each other, hydrogen, alkyl or
10 (v) -CONR25R26 where R25 and R26 i ndependently represent

het er oal kyl ;

hydr ogen,

al kyl, heteroal kyl or optionally substituted heterocyclylal kyl,

or R25 anwdadsoeget her with the nitrogen to which theyparesmbi/ombed form

an optionally substituted 15 heterocyclyl ring; (w) -S(O nk27 where n is an
integer fromO to 2, and R27 is alkyl, heteroal kyl, optionally substituted
het er ocycl yl al kyl or -NR22R29 where R2S and R29 are, independently of each
ot her, hydrogen, alkyl or 20 heteroal kyF26=(x) cycIoaIkyIaIkyI

cycl oal kyl al
al kyl, hal o,
het eroaryl a
is

where Z

i ndependent |y of ehcalnothbﬂmmbodhlym, mpﬂonélly;ehb@ﬂxthbmahghllkyimthéraa)

hydlt oen of . SFRGAOIEnt s SV WBER Rowigtal %%ﬂw%éﬁwﬂﬁ%ﬁﬁ?ﬁﬁ ene:
WD 2005/ 099973, %MQW%%%%@m%M# e group

consi sting of

hydroxy; R5 imopbblegirethil ydrdxymetyl) N2 rehicséphegylpi eﬂ'@a}:mhrpdredyﬁ N-(2¢ b)

hal o;

10

15

20

25

30

ydr ogen al kyl

morpholinyl-1-ethyl)aminomethyl or 4-pipenzinylmethyl.

In another embodiment, A is O. In another embodiment, R¥ is hydrogen,
optionally substituted alkyl or cycloalkyl. In another embodiment, R* is
hydrogen or alkyl. In anbther embodiment, R* is hydrogen.

In another embodiment, R* is hydrogen or optionally substituted alkyl. In
another embodiment, R* is hydrogen, or alkyl optionally substituted with
heterocyclyl, aryl, dialkylamino, halo or hydroxy. In another embodiment, R¥is
hydrogen, or C;.;alkyl optionally substituted with heterocyclyl, phenyl,
dialkylamino, halo or hydroxy. In another embodiment, R* is hydrogen, 2-(N-
morpholinyl)eth-1-yl, benzyl, 2-(N,N-di-(2-hydroxy-1-ethyl)amino)-1-ethyl, 2-
bromo-1-ethyl, 2,2-dioxolan-4-ylmethyl, 2-(4-methylpiperazin-1-yl)-1-ethyl or
2,3-dihydroxy-1-propyl. In another embodiment, R* is (5)-2,3-dihydroxy-1-
propyl.

In another embodiment, R* is hydrogen. In another embodiment, R’ is alkyl. In
another embodiment R is methyl. In another embodiment, R® is hydrogen.

In another embodiment, the compounds for use m the compositions and methods
provide herein 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 heteroary! ring;

HiiResn? Soxdampooy e Eb eyl S stodo; chiro or ORY. ' "
kyl ene- NR 30R31 or Z-al kyl ene-ORJ2

ml\ﬂ-Bin %r%ﬁﬂﬁmrg@tgh@d%gﬁﬁo and R30, R3land R32 are

oxy; and (e)

°‘-- R



10 (c) alkyl; (d) haloal kyl; (e) thioalkyl; (f) hydroxy; (g) am no; 15
(h) alkylamno; (i) dialkylamno; 0) heteroal kyl; (k) optionally
Substituted heterocycle; (1) optionally substituted heterocyclylalkyl; 20
(m opti onaMG2085M9PTX ut ed het erocycl yl al koxy; (n) al kyl PEITEHIYI402¢38)

am nosul fonyl, nono-al kyl am nosul fonyl or di- al kylam nosul fonyl; (p)

het er oal koxy; and 25 (qg) carboxy; R6 is selected fromthe group consisting
of: (a) hydrogen; (b) halo; (c) alkyl; aad 30 (d) al koxy; prodrugs,

i ndi vidual isoners, mxtures of isoners and pharmaceutically acceptable

sal ts thereof VO 2005/ 00997§;ﬁgérbb§pgﬂﬁ&%ﬁ§§ﬂbstmﬁ£uhéteraaﬁa beLC@yRmERiEnt |

the conpounds are those wherein: hydr ogen or acyl; "Rz is hydrogen or
alkyl; Ais an aryl or het dwhareR® anB" a’fﬁmdemndembfrh)dndgm;aihyitcyctdaﬂcyl

q those wh 2
Comounds. ar ¢t hose wherel 4y sneny seil o HOLCIE 21

heterocyclyl ring optional lg? if Y86ded Rod @ﬁ@ﬁb cofisistidg BE-OVI ded that the
heterocyclyl ring is attached to the carbonyl group "10 via a carbon ring

atom B isdan aryl or heteroaryl@)yi ngmino, alkylamino or dialkylamino;

(b) acylamino,
(c})  optionally substituted heterocyclyl;
(d)  optionally substituted ary! or heteroaryl;
(e) heteroalkyl;
Cr 10 (D heteroatkenyl;
(g)  heteroalkynyl;
(h)  heteroalkoxy;
(i) heteroalkylamino;
() optionally substituted heterocyclylalkyl;
15 (k)  optionally substituted heterocyclylalkenyl;
(1) optionally substituted heterocyclylalkynyl;
{(m) optionally substituted heterocyclylalkoxy or
heterocyclyloxy;
(n)  optionally substituted heterocyclylalkylamino;
20 (o)  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
25 of each other, hydrogen, alkyl or heteroalkyl;
(s) -Y-(alkylene)-R’ where: Y is a singie bond, -O-, -
NH- or -S{O), (where n is an integer from 0 fo 2);
and R is cyano, optionally substituted heteroaryl, -
COOH, -COR', -COOR'", -CONR"’R", 'SO;R", -
30 SO,NR"R'®, -NHSO;R"” or -NHSO,NR"*R",
where R is alkyl or optionatly substituted
heterocycle, R' is alkyl, and R'? R R" RV R'®



R3 is selected fromthe group consisting of: (a) amno; (b) acylam no; 15
(c) optionally substituted heterocycle; (d) heteroaryl optionally
substituted with a substituent selected from halo, alkyl or al koxy; (e)

het er oal kyto 200800t er oal kenyl ;20 (g) heteroal kynyl ; (#dT/hsionsexabsoxy
(1) heteroal kylam no; 0) optionally substituted heterocyclylal kyl; (k)

optionally substituted heterocyclylalkenyl; 25 (1) optionally substituted
het er ocycl yl al kynyl ; (n) optionally subsé**uted het er ocycl yl al koxy; (n)
optionally substituted heterocyclyl al kyl (o) optionally substituted

het er ocycl yl al kyl carbonyl; (p) het gsﬁ,lg noonyl wher e
R6 is al kyl, heteroal kyl or optiona }éﬂ‘g& t*li?’éﬂd?i’éi‘%"&@')é’ﬁrl\‘eﬁl_&h‘?tggfl’
20051009973 PCTI US20041020384 -31 (e))dméﬁﬁs%w%r .R and R8 are,

i ndependently of each other, hydrogén or heteroal kyI Rl
-Y-(al kyl ene)-R9 where: Y is a &)ngl€(b (NK)ZR ) wheke RY, RS (m} (V\,here n

Is an integer fromO to 2); 5andR9|s het et o
COOR' - CONRL2R', -SO02R14, SC2NR 5R16M ﬁ%““ﬁh&%’?éﬂl Mere Ri o i's
al kyl orgopti onal I'y substituted het dPEUC bER™ Bnd R? Rodthkdre -(BTY, R12 R 13,
R4, R5 R6, RL7, R18 and R 9 are,wlo |ndependentl%| of eargh ot

16

hydrogen, alkyl or heteroalkyl; ( t Whed¢ aNR2 o) 8 Nod RE hgdro\ghmoealRﬂO R21 and
Fogether are —(GL) - where b 18°2 DIGUNICIRS Wherad i 3yt - and
' R® and R? are, independently of each other,
hydrogen, alkyl or heteroalkyl;-
10 (v)  -CONR®R? where R? and R independently o )
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
15 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

20 heteroalkyl;

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

(y) arylaminoalkylene or heteroarylaminoalkylene;

25 (z)  Z-alkylene-NR*R* or Z-alkylene-OR>? where Z
is-NH-, -N(lower atkyl)- or -O-, and R*®, R*'and
R™ are independently of each other, hydrogen,
alkyl or heteroalkyl;

(aa) -OC(O)-alkylene-CO,H or -OC(O)-NRR"

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

(bb) heteroarylalkenylene or heteroarylalkynylene;



15 or alkyl; (u) -NHC(X)NR23R24 where Xis -0- or -S-, and R23 and R24 are,
i ndependently of each other, hydrogen, alkyl or heteroal kyl; (v)

- CONR25R26" where R25 and R25 independently represent 20 hydrogen, al kyl,

" het er oal ky|lWQ@R0GHO¥GHal | y substituted heterocyclylal kyl , PEHUI09E0434 R26
together with the nitrogen to which they are attached forman optionally
substituted heterocyclyl ring; (w) -S(O" R27 where it is an integer fromO
to 2, and R27 is 25 al kyl, heteroal kyl, of% onally substituted

het erocycl yl al kyl or -NR28R29 where R28 and R29 are, independently of each
ot her, hydrogen, alkyl or Réisselsatettfiom e graupsensistingdff r om t he group
consisting of (a) hydrogen; 30 é)tz)) hal,o; (c) alkyl; and (d) al koxy; WO
,2005/ 009973 PCTI US2004/ 020381 { Ré‘yfj@g?él ected fromthe group consisting
of - (a)hydrogen; (b) halo; (c) (gj Kyhalo: 5 (d) hal oal kyl; (e) thioal kyl; (f)
hydroxy; (g) amino; (h) alkylamno; 10 (i) dialkylamno; 3 (') 6)
heteroal kyl; (k) optionally subdg¢) t uaidlihet erocycle; (1) optionally

substi t ut het er ocycl yl al kyl ; d ( optipnally substituted

het er ocyclyl al koxy; 15 R6 is sza)ect @?Wo?ﬂdg group consisting of: (a)

hydr ogen; (6)  hydroxy;
R’ is selected from the group consisting of

(a) hydrogen;

(b)  halo;
i 10 (c) alkyl;
C (d) haloalkyl;
(e) thioalkyt;
(f)  hydroxy;
(2 amino,
15 (h) alkylamino;
() dialkylamino;
oM heteroalkyl;
(k)  optionally substituted heterocycle;
(I)  optionally substituted heterocyclylalkyl;
20 (m)  optionally substituted heterocyclylalkoxy;
e (n) alkylsulfonyl;
N

(o)  aminosulfonyl, mono-alkylaminosulfony! or di-
alkylaminosulfonyl;
(p)  heteroalkoxy; and
25 (q) carboxy,
R?® is selected from the group consisting of

(a) hydrogen;

(b) halo;
(©) atkyl; and
30 (d) alkoxy;

prodrugs, individual isomers, mixtures of isomers and

pharmaceutically acceptable salts thereof.



(b) halo; (c) alkyl; and (d) al koxy. 20 In another enbodi nent the conpounds
are those where R3 is: (a) optionally substituted heterocyclyl; 0 (b) aryl

or heteroaryl both optionally substituted with a substituent selected from
hal o, al kwyo 2068089973al koxy, carboxy, |ower al koxy carbodT/u3GRR20384here 1t -
is alkyl) or -2NHR R' (where R 25 and R' are independently hydrogen or

al kyl); (c) heteroal kyl; (d) heteroal kenyl; (e) heteroal kylam no; (f)

het eral oxy 30 (g) optionally substituted faeterocyclylal kyl or

het er ocycl yl oxy; (h) optionally substitduted heterocyclylal kenyl; (1)

optionally substi tmt“ﬁg‘t"?‘fﬂﬁ%‘gﬁ%gﬁm"’ Eﬁbé{]%qs\gpe ﬁgg%&,?g[% 73 PCT/ US2004/ 02038

$ -33 optionally s rocy kKoxy; optionally substituted
het er ocycl yl al kyl ani no;R' i Rydrogdn craayl;y substi t ut ed

het erocyel yl al kyl carbony): (s) -Y-(al kylene)-R9 where Y is a single bond, -O
or -NH and RO 5 is ogtighudogensonAlkyli ut ed” het eroaryl, - CONRI2R13, SO2R 4, -

S2NRI 5R 6 _NHSO2R17 or 'be@é fg%r&ngpg R12, R13, R14, R15, R16 Rl7_R 8
and R19 are independent‘élkfl 0 lle\llgghh%ot e ot er oal kyl ; hydrogen, al kyl or
het eroal K1 ; (x) dyahothbkembddiyibnt, tigchbmpbioydsakkihoyd whadimycl oal kyl al kynyl ,

all 10 optionally substituted with alkyl al o, hydroxy or amno; (m
aryl am noal kyl ene or ﬁeﬁé%&gﬂ,aawmaw@(@ > or  (n) Z-al kyl ene- NRSOR31

where Z is -NH, N(ai hg:is?(lwd%&ehg%al%gdtl 18@@@,@5}9 R31 are independently of

each ot her, hydrogen, roa In still another enbodinent,

t he conpounds are thodasuaherd, Heteroag! dta leterocyeyyl ringaiptianallyBfused olephehyl | n an
addi ti onal enbodi nent,, the cq%gpounds are thgse wherein R4 is _hydrogen and
R5 is halo or alkyl. FREg8ridedthatihobsterenyclyliring is attached to the carbonyl group

10 via a carbon ring atom; o r)
B is an aryl or heteroaryl ring;
R? is selected from the group consisting of:
(a)  amino;
(b)  acylamino;
15 (¢)  optionally substituted heterocycle;
(d)  heteroaryl optionally substituted with a substituent selected
from halo, alkyl or alkoxy;
{e)  heteroalkyl;
H heteroalkenyl;
20 (g)  heteroalkynyl;
(h) heteroalkoxy o )
) heteroalkylamino;
) optionally substituted heterocyclylalkyt;
(k) optionally substituted heterocyclylalkenyl;
25 4 optionally substituted heterocyclylalkynyl;
{m) optionally substituted heterocyclylaltkoxy;
(n)  optionally substituted heterocyclylatkylamino;
(o)  optionally substituted heterocyclylalkylcarbonyl;
(p)  heteroalkylcarbonyl;
30 (@  -NHSO;R® where R® is alkyl, heteroalkyl or
optionally substituted heterocyclylaikyl;



conmpounds are those wherein R5 is chloro, fluoro or nethyl and R6 is

hydr ogen, 20 chloro, fluoro, nethyl or nethoxy. In another enbodinent, the
.conpounds are those f wherein R3 is optionally substituted heteroaryl. In
yet anot her WEMI8HPMRH: | t he conpounds are those wherei n RPGIUZYH028381 2. | |
pyridin-3-yl, pyridin-4-y1, N oxidopyridin-2-yl, N oxidopyridin-3-yl,

Noxi dopyri di n-4-yl or pyridon-2-yl, all optionally substituted. In a further
25 enbodi nent, the conpounds are those whedkin R3 is at the 3-position. In

still another enbodinment, the c?;gﬁounds gre those wherein RS is 4-F or
2-Me, and R6 is hydrogen. [M andVHSO:MRHbavhesaR’ andiR® ewsnindependenibe t hose
wherein R3 is optionally substituted h lee. I r r odi nent, the
conmpounds are those wherein R3 ig{’%;a_chggxeg,[ﬁg%or%waﬁ%ﬂ»?ﬁ%maﬁ(nﬁ,

3- et hyl sul f onyl phenyl , 3- c@g)boxywqgnyllengr}{%wh@&;h'ﬂxy@gﬁgewh@,h@ny.l . In yet
anot her enbodi ment, the conpounds are those wherein R5is 4-F and R6 is
hydr ogen. WO 20051009993 PCTI US2dlk% 102888« (whewe n ¥s an pfegrs fraamBéiZyent , t he

conmpounds are those wherein R3 ig.qpntad) | kyl ; I reoal koxy; (c)
het er oal kyI%arri no; 5 (d) optional ??/d gu%sc?ﬁ%ﬁé%%gércoé@gr @ﬁkyl ;o (e)
optional ly substituted heterocyclOOGR%aRONRITR" opOiRNasOWRIRYL I t ut ed
heterocycl yl al kyl am no; (g) Y-(alkylene)-R9 where s a sipngle bond, -0- or
-NH and RO is optionally substi MNES#RNreNERQNR FeonhereR 315 alkylo S02R14,

- SO2NR 5RI 6 - NHSC2R17 or - NHSOZN& %%gmg{bgﬁﬁéﬂﬁbhgﬁgcyac%g‘l” ig'PﬁthIG, R,

R18 and R19 are independently of e et er oal kyl ;
or (h) Z-al kyl ene- NR30OR31 where #nd R'; R RM-RCa'RyR Y R'®ind R® are, 15 and R 30
and R31 are independently of each other, hydrogen, _alkyl or heteroal kyl. In
a jyurther ¥nbodi nent, the conpoulspendentyeicachpbeniydrsen.alindor oal kyl.  In
andther enbodi nent, the corrpoundﬁetglroglkﬁ,pose wherein R3 is at the 3-position
and is selected fromthe group consisti’ng of 2-dinmethytam noethyl, 3 20

di met hyl ami nopropyl , 4-di metdpy| anG(rNRIHIR' R*Yiwteicd B At and RFAihdependent!$-
represent hydrogen, alkyl or hydroxy, or R*®and RY
together are -(CH,),- where n is 2 or 3 and R? s hydrogen

15 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

20 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 ning;

(W)  -S(O).R* where n is an integer from 0 to 2, and R” is

25 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;

30 (b) halo;

{¢) alkyl; and
(d) alkoxy;



di met hyl am nopr opyl am no, hydroxynet hyt, 1, 2-di hydroxyethyl, 3-hydroxy-3- 3
nmet hyl -1 -butyl or 3-hydroxybutyl. In yet another enbodi nent, the conpounds
are those wherein R5 is 2-F and Ris 4-F. In still another enbodi nent, the
conpounds Vé@ 20064682933 wherein R5 is 2-Me 25 and R6 is hydPogaiszooie2esss
addi ti onal enbodi nent, the conpounds are those wherein RO is heteroal koxy
or heteroal kyl am no. In yet another enbodi nent, the conpounds are those
wherein R3 is at the 3-position and is sgjected fromthe group consisting
of 3-di met hyl am nopr opoxy, 2di net hyl am noet hoxy, 2- hydroxyet hoxy,

2, 3-di hydr oxypr opoxy, 2-di i 1 .30
di met hyl am nopr opyl am no. Eﬁ?%%%ﬂgggﬁﬁg?%%ﬁﬂ%ﬁgﬁgﬂﬁggghe conpounds are those
wherein R3 is optionally subs{ayhydregenhet er ocycl yl al kyl, optionally
substituted heterocyclyl al koxy WO 2005/ 009973 PCT/ US20041020383 -35 or
optional Iy substituted heterocPdlyl BHRYI amino. In still another enbodinent,
the conpounds are those mheregg R3.i$1.at the 3-position and is selected
fromthe group consisting of 3-(norphdlin-4-yl)propoxy,

2- (nmor phdl i n-4-yl ) et hoxy, 2-(2(dxo- hgpalkgli di n-1-yl) et hoxy,

3(nor phol i n-4-yl)propyl, 2-(norpholin- -%I)ethy), 4 5 (norpholin-4yl)butyl,
3-(nDrphoIin-4-y|)propy|anino,( -(nﬁ?%ﬁbfin-4- yl ) et hyl am no,

4- hydr oxypi peri di nyl et hyl , 2-@?,8—9}P§Q§hianorpholin-4-y|)ethy|,

3- (S, S-di oxo-thi anorpholin-4-y propg and N-net hyl pi perazinyl methyl. In an
addi ti onal enbodi nent, the conf@undamawe t hose wherein R3 is -Y-

(al kyl ene)-R9 where Y is a single bond, -0- or -NH and RO is optionally
substituted 10 heteroaryl, - R128K¥lamiRgp R4, - SO2 NR 5R 6, - NHSORRL7 or

- NHSO2NRa 8R14 where R12, R13, 4 R T, R18 and R19 are .
indepengli(]antly of each ot her h@ér ogg%fka §/1 “or heteroalkyl. In a furtheo.(._..}
enbodi nent, the conpounds are ¢hosehetetvelkgl;n Y is a single bond and RO is
-SO2R14 or -SO2NR15R16 In an additional enbadi.meni.  the ﬁqnpounds are those
wherein R3 is 5- 15 nethyl sul f yIePWWFmﬁys@ﬁpﬁﬁﬁ%@¢@Pﬁ¥1§ Al so provided

herein is a conpound sel ected {lg?m E’%ﬁ%ﬁ‘g%ﬁ%&m&%gy@haﬁ_ I; and

am no-1-(4-fluorophenyl)-4-]3- nor -4-yl et hoxy) benzoyl | pyrazol e,
5-am no- | - (m) optionally substituted heterocyclylalkoxy;

(2, 4-difLuorophenyl)-4-[3-¢3-npr i n-4yl pro '%t%)'lfe zoyl ] pyrazol e,

5- ani nol2- (3- ani nobenzoyR) SrfTPe(c%gf e rﬁ‘?B%/‘ gesl‘g\él e,

5-am no-1| - (4-fluorophenyl) - 4- @n:mor phol i n- 4-yl propyl ) benzoyl ]

pyrazol e, 5-anino-4-[3-(2- am ndsal f onyl et henyl ) benzoyl ]
- 1- (4f | uor ophenyl ) pyrazol e, 5- @Wihab»;4- (3- acetyl am
nobenzoyl ) - | - phenyl pyrazol e, 5_(3%11@?;_&[:113[ 3-(2-am noet hyl ) benzoyl ] - 1- (4-

(d) alkoxy.
20 In another embodiment the compounds are those where R® is:
(a) optionally substituted heterocyclyl; o )

(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’
25 and R" are independently hydrogen or alkyl);
(¢)  heteroalkyl;
(d)  heteroalkenyl;
(e} heteroalkylamino;
(H heteraloxy
30 (g)  optionally substituted heterocyclylalkyl or heterocyclyloxy;
(h)  optionally substituted heterocyclylalkenyl;
() optionally substituted heterocyclylalkynyl;



fl uor ophenyl ) pyrazol e, 5-am no-|-(4-fluorophenyl)-4- [3-(3-norpholin-4-

yl propyl am no) benzoyl] pyrazole,

. 5-am no4- [ 3- (2- am nosul fonyl et hyl ) benzoyl ] -1 25 (4-fl uoro n @w razol e and
5- am no- | - (WO2PEEREBReny! ) - 4- (3- pyri di n-3- vyl benzoyl)pyra é’y W3 ovi ded

herein is a conpound selected fromthe group consisting of 5-

am no-1-(2-net hyl phenyl)-4-[3-pyridin-3-yl)benzoyl ] pyrazole, 5-am no-I-(2-

met hyl phenyl ) - 4-[ 3- (N- oxi dopyri di n- 3-yl ) b#3zoyl | pyrazol e, 5-am no-4-[3-(2,3

30 di hydr oxypropoxy) benzoyl ]-1-(4-fl uorophenyl) pyrazole, 5-amno-4-[3-(1, 2-

di hydr oxyet hyl ) benzoyl ] §) 1- ( dptidnally sybsetuidd)heproazbilakoxy;

5-am no-1 - (4-fl uorophenyl)-4- [3-(sulfanmyl benzo razol e,

5-ami no-1 - (4-fl uorophenéﬁ) 4°pt E?“(‘éy Uf%“!? W%&@ﬁ

PCTI US2004/ 020384 - 36 th%ﬁl}&nﬂz) S&gﬂﬁ@ﬂlﬂcwé Iﬁk lcarb nyl

5-am no-1-(4-fl uor opheny - hydr oxycyc openty ?eth 1)

benzoyl ] pyrazol e, 5-ami (sp- 4- {Y%-(a(lﬁylcne) -R® where Y is a single bond, -O or NH- and R

net hyl sul f.onyl et hyl ) benzoyl 4 fluo e
5- amyno | 2y4 d?lfl)uor op%e]n?IOP ‘ﬁ“a[ugst‘és?ﬁ 8&%&%@@%&}1 iﬁ*ﬁ%‘z SOzR"‘ -

benzoyl | pyrazol e. 5 Further QOSN‘R’GR gﬂmw9w gopegfrom
3-[ 5-am no-4- (3-i odo- benzoyl } oll_; I N- nmet hoxy- 4- nmet ﬁyl benZam de;
3- (5- ami no- 4- benzoyl - pyrazoR- I.Rfll; R nﬁfér/ﬂnﬂ)R Aaneandepkndeatiy aficath;other

3-(5-ami no-4-b | - I th
3 (5 am no-4- bensoy - pyr ezl BetedetkTR RS AT P BGRRYE . benzam de:
3- [ 5-ani no- 4- (3-i odo- bemoylaycménmmyll cpekdan&myﬂwhn@em&u@yiﬁﬁyﬂd ahl 10

[5 ani no- 443-i odo- benzoyl') - pyrazol- | -yl |- N-cycl opropyl -4- met'hyl - behzani de;
5g‘am nddl - [ 2- met hyl - 5- ( 4H- ¢ptionallyjubstiated) with ylkyhpﬂenl}ﬂqoxyompw azol - 4-yl
} enyl - et hanone;

1, 3] di oxol an-2-yl - benzo{f?’) pW&?B?éalﬁc’&?ﬁe %hegmﬁ?’wkﬂfnﬁ‘et hyl - benzam de;

3-[5-am no- 4- (3-fonnyl -benzoyd ) - pyrazol - 1-yl ] -

cycl opropyl - 4- net hyl - benzam de, 20m 31 ] o
3-[5- ami no- 4- ( 3- hydr oxy(mt hyZ-aB@ﬂﬁz@;NB By rwhese Zis-NH-, -N{alkyl)- or -0-, and R

% %/!5] am_ ﬁgCLOFgogzl rrgt E;[ hyls Fﬁ’ 1p§épcndently of each other, hydrogen, alkyl or

yl met hyl )jsbenzoyl ] - pyrazol - I hetérbaiklyicycl opr opyl - 4- met hyl - benzam de;
3-[5-am no-4- (3 -norpholin-4-ylnethyl - benzoylg pyrazol -1 - %(1 3
] - N-cycl opr opyl - 4- Inestithanothshemhedigent, the compounds aré those where R and R” are

et by - bonz aniiiobe P Rahey B B0 BEIP Snhadcht e ompolinds Y BBR 267!

cycl opropyl - 4wlhEﬁch1\R4 Repdrgttisnd R’ is halo or alkyl In another embodiment, the
3-[ 5-am no- 4- ( 3- hydr oxy- benzoyl ).- Egrazol yl]- 6 -
N-cycl opr opyI compRndy prephese avticaan R is chigro, ﬂuoro or methyl and R® is hydrogen,

ﬁl— E?c??pr opyl E}ﬂo}ﬁeﬁﬂéﬁo %,%H@Pé{,! %elﬂ&éﬁéﬁ%fn %@xgﬁmﬁ@l téF\hze c?;?fnpfnrﬁ}d az oﬁho?c yl)-N
cyel opropyl - 4wme:tchyR h@pﬁamll@eubsﬁuaed heteroaded herein is a conpound sel ect ed
from 3- [5-am no-4- fnsyelt gggtﬁer embodiment, the compounds are those wherein R” is pyridin-2-
yi, pyndin-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
25  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 R 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-
30 sulfamoylpheny!, 3-methylsulfonylphenyl, 3-carboxyphenyl or 3-
ethoxycarbonylphenyl. In yet another embodiment, the compounds are those wherein
R’ is 4-F and R® is hydrogen.



25 benzoyl)-pyrazol - 1-yi ] - N-nmet hoxy- 4- net hyl - benzam de;

3-(5-am no-4- benzoyl - pyrazol -1 -yl)-N nethoxy-4-nethyl -benzam de;
3- (5-am no- 4- benzoyl - pyrazol -1-yl )- N-cycl opropyl - 4- net hyl - benzam de;
3- [ 5- am n¥aI2q080999@b- benzoyl ) - pyrazol -1-yl } - N PCT/US2004/020384

cycl opropyl - 4- net hyl - henzam de;

{5-am no-|-[2-nethyl-5-(4H-[1, 2,4]triazol -3-yl)-

phenyl ]-11-J-pyrazol -4-yl)-phenyl - nmet hangﬂe;
3-(5-amino-4-(3-[1,3]dioxolan-2-yl 30 ° _

benzoyl ) - Py azol - i MlidteuEh ARELRN cotifBRh8y e RNe WRefin R is:

benzoyl) - pyrazol -1 -yl ] - N- gycl operpalkyk- met hyl - benzanm de; 3-[5-am no-4-(3-
hydr oxynmet hyl - benzoyl ) - pyrazol - 1-yl ] -N-cycl opr opyl - 4- net hyl - benzam de; 3-(5
WO 20051009973 PCT/ US2004 K203 gteraalkpx¥ni no- 4- [ 3- (4- et hyl - pi perazi n- |

-yl et hyl ) - benzoyl ] - pyrazoly- 1 - yL}- opropyl - 4-met hyl - benzam de;

3-[ 5-am no- 4- ( 3- nor phol i n-?é‘?-yl )r‘rl% 0%6%@1§§yl )-pyrazol -1 -yl]-

N-cycl opsopyl - 4- net hyl - be(@am dptiordlySubstitiied Aetedcyiyatial;i n- 4-yl met hyl -
benzoyl ) - pyrazol -1-yl ] - N-cycl opr opyl - 4- net hyl - benzam de; 3-[5-am no-4-(3 5
benzyi oxy- benzoyl ) - pyr azok&)| - yloptieRatly spbstituipd hetgrogyelwhalkorgnz ani de:

3-[5-am no- 4- : . i

(3- hydr oxy- benzoyl ) - pyr azﬁ)- | - QETQIK’[-H&?%]?%‘&%%9?t9r£9¥%¥lﬁ§/]ﬁy-laﬁrélﬁg’arri de;

3-[ 5-am no- (8)  Y-(alkylene)-R® where Y is a single bond, -O- or —NH-

4- (4-met hyl - benzoyl) - pyrazol -1 -yl 135N-cycl opropyl - 4- net hyl - benzam gdg; or
3-(5- am no- 4- benzoyl -i ni dazol 214 R7{g opliqnal{scsubstityied heteroasylh ¢ Op@n Rani-d

Al so prgyided is a conpound sel ed_ 15

3-{5- Am'(iﬁo- 4-1 3- (2-di net hyl am r%gﬁ%t hy (%gﬁ)aéﬁ
cycl opropyl - 4- met hyl - benzani dewhere R;z R R R” R' R'7 R'® and R" are

3-[ 5- Am no- 4- (5-chl or o-t hi ophene- 2-car bon‘y%\)g-i m dazol -1-yl]-N-cycl opropyl - 4-
met hyl - benzami de; 3- [ 5- Ami no- 4ifdspepdently pheach othsn hydmgers 3KY oF mi dazol - |

-yl ]-N-cycl opropyl -4- 15 net hyh. Fd?i?lgr'i’j e;

3-(5- Am no- 4- cycl ohexanecar bon!‘/‘F@. m a’zog -1-yl)-N-cycl opropyl - 4- net hyl -
benzani de; 3- (5- Ani no- 4- cYig) opZrdikylesaNRIRY wheedizoNH-, -N(alkyl)- or -O-,
-yl)-N-cycl opropyl -4-net hyl - benzag de; ;20 |

3- (5- Ao 4. phenyl aeet yl - i ni d&%ﬁ- |@3ER)3-%(F sdepensientdy pf erchothep) hydeoseani de;
3-[ 5- Ami no- 4- (t etrahydro- pyranggsf }E,Qﬁq gyl modazol -1 -yl ]-N-cycl opropyl -4-ne
t hyl - benzam de; 3-[5-Am i no- 4? 5‘2{ y %:(Alar)génoyl -benzoyl ) -i m dazol - |

-yl ] - N-cycl opr opyln afurhehgrhbodimentathicdempamstis2ie those wherein R? is heteroalkyl.

- [ 5- Ami no- 4- ( 3- i | | - 1) -i i -yl]-N-cygl | -4-
L AT O B R eal RR A ool S e TR R bl DG B

is selected from the group consisting of 2-dimethylaminoethyl, 3-

20  dimethylaminopropyl, 4-dimethylaminobutyl, 2-dimethylaminoethylamino, 3-
dimethylaminopropylamino, hydroxymethyl, 1,2-dihydroxyethyl, 3-hydroxy-3- o .
methyl-1-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

25  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-dimethytaminoethylamino and 3-

30  dimecthylaminopropylamino.

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

optionally substituted heterocyclylalkyl, optionally substituted heterocyclylalkoxy

an/W-Sgé%lz?é?rmsr% R&"I- yI Y )

)



Al so provided is a conpound selected from 5-Am no-|I

- (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - 3-net hyl -1 H pyrazol e- 4-
carboxylic acid ethyl ester; 30
" 5- Ani no- | - (ORYS08WBpy| car bampyl - 2- met hyl - phenyl ) - | H pyr BSHPE08482038% 0y | i ¢
acid ethyl ester; WO 2005/009973 PCT/t 152004/ 020384 -38
3-(5-Anino-4-cyc|opentanecarbonyl-pyrazol- l -yl)-Ncycl opropyl - 4- net hyl -
benzam de; 3-[5- Am no-4-(3-hydrazi nocar bogg! - benzoyl ) - pyrazol - |
-yl ]-N-cycl opropyl - 4- et hyl - benzam de; 5
5- Ami no- | - ( 5- oy optigralip phissttisedribattrolyotyalkylanphe nipl s}illlanbihyr anleddimdntctheboxyl i ¢
aci d benzyl am de;

3- (5- Ami no- 4- CyPewKkaFRbarLShFFIng ris athe 3-RpsifionaRY islseis fromtheerenp -
benzam de; and aﬁﬁ?g'?ﬂ?' (rnorphohrtll-é} yl)%roRoyf)S 2-(|+or;§/holm 4-yl)cthox r % (2-oxo

-(5- cyclopropylc noyl - 2- het razol oxyllc 10 acid

cycl ohexyl am ggrrokdind - ﬂbﬂhwﬂed(mmpholm%ﬁpr@yhél-(enn'phblwzbm)ctﬁymm no- |
AR R T R LR AR LR R
- (5-cycl opr Op)yi %&Qﬁﬂw '¢-§/d§§1£3@%ﬂenan@nﬁédxy§2I(§,tshtﬁaﬁ§tﬂilaﬁﬁﬂsﬂoﬁnl4-§betﬂﬁ,

pyrazol e- 4-car boxyl I C acl

5- Ami no- | - ( 5- SySlSgospyhicecipdolisid-Piprepyth pird Phmeglypigranityhpetyl. f anyl -1 H
pyrazole-4-carboxyllc

5- Ami no- 3- [ ( 3- chl of® g‘iﬂ!&’?‘?ir%‘hﬁ‘ﬁwc?‘r theomponnds a7 those whereifi B is X7 baroy| - 2-
met hyl - phenyl )(alkﬂeﬁéﬁﬂ@@h&e‘?“n@%&h%&&dnﬁ a5 & R vha Rg’ised tmﬂQly substltuted

3- [5 Am no- 4- benzoyl - 3- ( er|d|n AS yl oxy) pyrazol-l-xl progpy - 4- met
hyg= ben zH.]’n dépteroaryl -CONR RY, -SO,RY, SO;NR ISR ,-NHSO,R" or NHSO NR

3- Amno4b tshamesy! £ onYi- Pyr azol - 1.- YI cI PYl - 4- met hVl -
benzami de; 3- [E‘ 3? Bﬁmr}% pﬁea'?gﬂ’ephe“'\ryo\f Sifer

-yt)-N-cycl Op'h?&%%eﬂl all@‘l by het@:%ﬂ]k?m 14 furtBér eabOiAGt the com%ounds are those
- (5-cycl opropy arbanny -2-meth oxy)

hen 1) (2- hydrgx
pyr azot e- 4- camiergnk Yos acsmglfehdnjilané& e&*SOtR? rASOwNR?f enzoyl
o P o i oes HR b RRAL e commpdufl R 22 e 5 per e
3- (5- Am ngs 4- mg}qyj]foayﬁmylpw SutahRlekypyr azol - 1-yl) - N-cycl opropyl - 4- et hyl -

Also provided herein is a compound selected from the group consisting of 5-
amino-1-{(4-fluorophenyl)-4-{3-(2-morpholin-4-yiethoxy)benzoyl]pyrazole, 5-amino-1-
(2,4-difluorophenyl)-4-[3-(3-morpholin-4ylpropyl)benzoyl]pyrazole, S-amino-4-(3-
aminobenzoyl)-i-(4-fluorophenyl)pyrazole, S-amino-1-(4-fluorophenyl)-4- [3-(3-

20  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-

25 (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)benzoylpyrazole, S-amino-4-[3-(2,3-

30  dihydroxypropoxy)benzoyl]-1-(4-fluorophenyl) pyrazole, 5-amino-4-[3-(1,2-
dihydroxyethyl)benzoyl]- 1-(4-fluorophenyl) pyrazole, 5-amino-1-(4-fluorophenyl)-4-
f3-(sulfamoylbenzoyl] pyrazole, 5-amino-1-(4-fluorophenyl)-4-{3-(3-hydrox y-3-



30 benzam de; and .
3-[ 5- Am no- 4- benzoyl - 3- ( 2- net hoxy- et hoxy) - pyrazol - 1-yl ] - N-cycl opr opyl - 4- et h
yl - benzam de. WD 2005/ 009973 PCT/ US2004/ 020384 -39 Al so provided is a
conpound seOesis@dyd7Bom  3- [ 5- Ami no- 4- ( 3-i1 odo- benzoyl ) - pyCaAn2604/020384

-yl ]-N-nmet hoxy- 4- et hyl - benzam de;

3-(5- Am no- 4- benzoyl - pyrazol - 1-yl ) - N- et hoxy- 4- net hyl - benzam de;

3- (5-am no- 4- benzoyl - pyrazol -1 -yl ) -4-net Qyl - benzoic acid; 5

3- (5-am no- 4- benzoyl - pyrazol -)-yl)-Ncyc propyl 4 rret hyl - benzam de;

[g :m 28 j }%l@lggl_)%%nzoyp%mgéfag%}lnqo- -Huorop oy l) NN 32 (f’ aci d;

[

I]-N | e le; S-ainiy: 2-net hyl -5- (4H

2] 4]trclygzglﬁ ‘%X% phenﬁﬁafh?g ﬁiﬂryg}%rlazé yI ph-‘é.]rtlg’/lﬁE man?ha%one (10 [

[5 am no- 4"(631){&!1@‘}1&1861& ml]yﬁ/(%ﬂumophqw le, Hn@/i-]mmpw 4pr opyl - 4- me

1N oyer oty BRC BS B RS R RS g o

ynet hyl - lgenzoy! ) - pyiftB&Qirovitled Neérém/is §¥&h?&hﬂ¥k¥lecfbdrminh¥1[5 ahﬁﬁ&ar(tsotedo-ﬁ

3-{5-am no-4-[3-(4-neth -p| erazin- met hyl ) benzh%;I] pyrazol -1-yl)-N
Znidg

cycl opr opy! - hengsyhpyraze emetiamfxaéamthﬂ =heng nmmo-4 benzoyl-

F{g- i;nylngEthllgyrb(a%&gp,&%%%y&ﬁo}gjﬁ l]m%llh%)xy bé}@y )%r’)]f/]?azo(fnzﬂf ben a]y%l?opr opyl

- 20 4- et hy 4-hemziabandeic acid; 3-(5-amino-4-benzoyl-pyrazol-1-yi)- N—cyclopmpyl -4-methyl-
3-[ 5-am no- 4- (3 benzyl oxXy- benzoyl) yrazol - -yl_g N-cycl opr opyl - 4- net hyl -
benzami de; 3bgrzandeid-(4-qyn @#pwmyrwl Bl methyl-benzoic acid; 3-

-yl ]-N-gycl o

315 it 28F %ﬁﬁ%&%ﬂegﬁ%ﬁzﬁwﬁ YRR SRR TR 5 el )
de; 3-(S- arrhmm&w@maw-&%mﬁ ZD U jttiaZol-B= )Mp prmpyiazét-mm enfygnzani de;

3- (5- Ami no- 4- cycl ohexanecar bonyl -i m dazol -1 -yl)-N-cycl opro y - 4-nmet hyl -
benzani de;  methanone; 3-[5-amino-4-(3-{1,3]dioxolan-2-yl- benzoyl)-pyrazo -1-ylJ-N-

3- (5 Ami no- 456 ARSI ARAGRbEAAN AL, B (330 05 fords F¥SL B9 Yoot TERY ! - 30

benzam de;
3- ( 5- Ami no- 4cpdieppgice nethyl-Besiantle; 3-[5 amidoayGHopr@pmetiylBenb-poazani de;
1S I-yl}-N-cyclopropyl-4-methyl-benzamide; 3- {5-amino-4-[3-(4-methyl-piperazin-1-

3-
3-
-y
1,
3-
t hy

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-cyclopropy!-4-
methyl-benzamide; 3-[5-amino-4-(3-benzyloxy-benzoyl)-pyrazol-1-yl}-N-

20  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]- o g
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-

25  benzoyl)-pyrazol-1-yi]-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-ylj-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-

30  benzoyi)-pyrazoi-1-yl}-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-formyl-
benzoyl)-pyrazol-1-yt]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-
hydroxymethyl-benzoyl)-pyrazol-t-yl]-N-cyclopropyl-4-methyl-benzamide; 3-{5-



WO 2005/ 009973 PCTI US2004/ 020384 -40

3-[ 5- Am no- 4- ( 3-i sopropyl car banoyl - benzoyl ) -i m dazol -t-yl]-Ncycl opropyl -

nmet hyl - benzam de; 3-

“{5- Anmi no- 4- WS 7095/0M19% Bt hyl ami no- et hyl car banoyl ) - benzoyl ] - i RCTAE30041028583 - N-
cycl opropyl - 4- et hyl - benzam de; 5

3- [ 5- Am no- 4- ( 3- et hyl car bampyl - benzoyl ) - i m dazol -1 -yl ] - N-cycl opropyl - 4- met hy
| - benzam de; 3-[5-Am no-4-(3-nethyl car bargqyl benzoyl)-i m dazol - |

-yl']-N-cycl opropyl - 4- et hyl - benzam de;

3-[5- Ami no- 4-( I I E A
TN e Opr%l'b B ﬁ%gﬂ&ihﬁ%?&%ﬁx 12 aﬂ‘ﬁ%ﬁ%&;&@l?%ol -1-y1}-N-cyclopropyl

3-[5- Ami no- 4- (zﬁnﬁﬂ@l-ba&mmydec;ar[ﬁaﬂmimb-éllienmyhdlrnmﬂﬂéthjrl-ﬁenzda)}l)—wmk;jalt]opyI -
met hyl - benzam de; -

(5- A no- 4- [ 3- lﬂwwlen@wmrmﬂad?bsw §&; Fel§AMinp-4-Grraesphplin-4-ylmethyl-
[-yl)-N | t4h
3- %/5) Ami ﬁgc4o%%%%aﬁggérag N %h}?@%ﬂﬂ%ﬁﬁgﬁ%%} Benzoy 4 33-RmingH-(- yl}-N

cycl opr opys - 4-teakylyky-bansflyipdeizol-1-yl]-N-cyclopropyl-4- methyl -benzamide; 3- [S-armno-4-

3-[5- Am no- 4- (t et rahydr o- pyr an- 4- car bonyl %-I m dazol - g/l] N—cycl opropyl -
t hyl - benzani d@;hydroxy-benzoyl)-pyrazol-1-yl]-N-Cyclopropyl-4-methyl-benzamide; 3-{5-amino-

3-(5; am no- 4- benz oty Pudb PR RSN ey dbproby EY- AR Ve anttallek By5: enzam d
_31 ( 5- am no- 4- heRneY-bedz@limidazpl - N-chelyprop - yrtighbemainide. et hyl - benzani de

é [5 ani no- 4- benzoyhlsgproyidediina srpaund sglected friams| - 1 - yI | - N-cycl opr opyl - 4- net h

benzapg de; :
-am no 4- be Ajﬁnn%‘t [3 (%edr%rznfi ’xa?“é? ﬁth%] b6§/nr° l'l%‘)yy]I l]rm 831/(% ropyl -
mat hy! - benzani @elopﬂﬁ)yl 4-methyl-benzamide;
4-[5-am no- 4-benzoyl -1 - ( 5- Ciglyqt opropyl car bano bﬁl - 2- net hyl - phenyl ) - 1H pyrazol -

-yl oxy] - pi per3-ti-fenino-¢A5shloye-thiophener 2tcarhonyiMiyndagel kyll-N-cyclopropyl-4-

3-[5-am no-4- he Lperidin-4-yloxy)-pyrazol - |
-yl']-N-cycl opropy?l tEf’réarf'iway benzam de, trifluoroacetate salt;

3- (5- am no- 4- P AineE4(Bhhitainotaboiyl Pyl imidazol-1-yl)-N-cyclopropyl-4-

-yl')-N-cycl opropyl -4-net hyl - 30 benzam de;
3- (5- ani nbS 4- yaet blybm@am@%hanesul fonyl - pyrazol -1 -yl )- N cycl opr opyl - 4- net hyl -

benzam de; 7

penzantge, V0 ZEOAMIRERLIRRLEEIRA OTASEAL Al o ey 1 1
benzamide;
3-(5-Amino-4-cyclopentanecarbonyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-
benzamide;

20  3-(5-Amino-4-phenylacetyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;
3-[5-Amino-4-(tetrahydro-pyran-4-carbonyl)-imidazol-1-yi]-N-cyclopropyl-4-methyl-

{’"\

benzamide:
3-[5-Amino-4-(3-ethylcarbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide; and

25  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;

30 5-Amino-1-(5-cyclopropyicarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic
acid ethyl ester;



pyr azol e- 4-carboxylic acid am de;

5-am no-1 - (5-cycl opr opyl car banoyl - 2- net hyl - phenyl ) - 3- net hanesul fonyl -1 H
pyrazol e- 4-carboxylic acid am de; and 5

5- am no- | W62ep§0bwps opyl car banoyl - 2- net hyl - phenyl ) - 3- et porgi@ngossl H
pyrazol e-4-carboxylic acid ethyl ester. C. Preparation of the Conpounds Al so
provi ded herein is a process for preparing a conpound of formula (1), which
process involves the steps of: 10 (i) reggting a

2- ket 0- 3- phenyl ami noacrylonitrile of forhtila 1:. R3 OCN 4 PhHN 1 with a

% ot  ned. hARGINE- Brhnebleteamaaba Rt DAt EpPe s s ¢
hydrogen; or péhzamidegacting a 2- ket o- 3-phenyl am noacrylonitrile of fornula 3:
20 WD 2005/ 009973 PCT/ US2004/ 020384 -42 Z o CN F24 PhHN 3 where Z is
ei t her hydr oXyl3-Aminpet-Gr-hydaazinepathapykbenzeyl)ipyraze!l-tiafl-Neeychprayh-dvinethyl
hydr azi ne of bén%r%ﬂe?‘ 2 to provide a conmpound of formula 4: Z OA R4A N~f 1
5  5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carboxylic
acid benzylamide;
3-(5-Amino-4-cyclohexanecarbonyl-pyrazol-1-yf)-N-cyclopropyl-4-methyl-
benzamide; and
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carbox ylic

10  acid cyclohexylamide. o I

Also provided is a compound selected from:
5-Amino- 1 ~(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methylsuifanyl-1H-
pyrazole-4-carboxylic acid amide;
5-Amino-1-(5-cyclopropylcarbamoy!-2-methyl-phenyl)-3-methanesulfonyl-1H-

15  pyrazole-4-carboxylic acid amide;
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyi-phenyl)-3-methylsulfanyl- 1H-
pyrazole-4-carboxylic acid ethyl ester;
5-Amino-3-[(3-chloro-benzylcarbamoyl)-methoxy]-1-(5-cyclopropylcarbamoyl-2-
methyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester;

20  3-[5-Amino-4-benzoyl-3-(piperidin-4-yloxy)-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-Amino-4-benzoyl-3-methoxy-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;

25  5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-(2-hydroxy-ethoxy)- 1H-
pyrazole-4-carboxylic acid ethyl ester;

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-methylsulfanyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

30 benzamide; and
3-[5-Amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-

benzamide.



H2ZNNDB R6 Rs 5 4 followed by conversion of the Z group to the desired
R3 group to provide a conpound of formula (1) where R is hydrogen; (iii)
optionally nodifying any of the R, R3, R, R5 or R6 groups; (iv) optionally
‘converting WE20050099Tnd of fornmula (1) prepared in steps PLO/AS2P04/02038) or
(i1i1) above to the corresponding acid addition salt by treatnment with an
acid; (v) optionally converting the conpound of forrmula (1) prepared in
steps O (i), (ii) or (iii) above, to the gorresponding free base by
treatment with a base; and 15 (vi) optionally separating a m xture of

st er eoi soners of a.&fg{}g%bg%g%ac&ﬂpréﬂﬁ&&fewwoﬂp?rEd in steps (i) - (v)

above, to give a sing reol So SO provided herein is a process for
preparing a copppantdned-(Bdedasbénzoll)-pyrasbl- RN -aetiss y-huethyb-beniaddd; ng a
conmpound of fornula 5: WD 20051009973 PCTJUS2004/ 020384 -43 FtzN ,N R6 Rs
5 where R5 and3-feAaneo-4denzoykpyrazeldl-nbritimethoxy-4-methylberaimdsy gr oup under

or ganonet al hc gdis eqr eaction gondi Liar l:pel.uding, but not limted
to, halo, Spt)szg'hﬁlo%hgﬁig)ﬁmgfﬁ oxegt’1 %g??%%wg%% lg%},u’ N- al koxyam no,

i ncl udi ng 8 ne3-{wumais-abenzov L pyraroldrg phoerIdprépyt-drmagghbergimides nul a: R3 M
R4 A where R3 and R4 are as defined herein and Mis a netallic noiety,

i ncl udi ng, but3-boaminor4r{3-adothsnzoyh)-pirrzalil-vistapcthyrbearpapside earth netal ,
and a transitippa t Al SUG 2501)- o1 /0 . |,d ound of
formila (1) WESES i@t%"?ygbrgéen; D(é’ﬁ?idép}tﬂﬁg ‘%’m if4%ﬁéygﬁ%/ﬁo he R,

R3, R4, R5 or RBaginoipR2-méibyl-3-(aRt[l apiirayolchnlyghthyll 1 Higrantnodpgheaiylf or mul a
(I') prepared in steps (i) or (ii) above, to the corresponding acid addition
salt by treat nagthangnen =

(C 10 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-ammo-4-(3-hydroxymethyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide;

15 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-(2-morpholin-4-yl-ethoxy)-benzoyl]-pyrazol-1-yl}-N-cyclopropyl-

20  4-methyl-benzamide;
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;

25  3-[5-amino-4-(4-methyl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide;
3-(5-amino-4-benzoyi-imidazol-1-yi)-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-

30  benzamide;

3-(5-Amino-4-phenylacetyl-imidazol- I -yl)-N-cyclopropyl-4-methyl-benzamide;



an acid; Is (iv) optionally converting the conpound of formula (1) prepared
in steps (i) or (ii) above, to the corresponding free base by treatnent
with a base; and optionally separating a m xture of stereoisoners of a
conpound WO teosmesez (I) prepared in steps (i) or (iv) abpggustei®boses a
singl e stereoi soner. 20 The conpounds di scl osed herein are nerely exenplary,
and one skilled in the art can be readily prepare conpounds in the sane
manner as that disclosed herein using mg known net hods of chem cal
synthesis, including nethods sinmlar to those exenplified herein. Conpounds

i ded h 5 | owi
P ehenes and ThoARBoERSESnp¥y R RRSPR AT RAALAN Vit efoiggmpliys O "9
2005/ 009973 iﬂaﬂyl.ﬁé’;ﬁ@ﬂ{&g0384 -44 synthetic nethods are described, for

exanmple, in U S  Patent Nos 376,527; 6,316,466 and 6, 444, 696, and
| nt er nat i onad-{P=mamo-4ph(3- élmqtl@rlmpuwrfrtbﬂsarbﬁnaﬂ} vizoylamEdazgl-1-Whdh of whi ch

i's incor porat)%goplp‘%*ﬁ 4_%19%)({ Eé’%ﬁﬁ’é oseI n addition to the docunents

|ncorporated ere the 5 following non-limting exanples

of met hogs us—;{es.wmlham Bhﬁhjﬂbﬂdhhﬁb%Dlﬁbrﬂéyl)-ﬁﬁim%lﬂﬁ?l]m-@yttld?@p?l&-ﬂhdﬂl Wisee,
Schemes 1-8, infra). Amines attached to aryl or heteroaryl ring systems are
useful as "?Ft tates in the preparation of the conpounds pI’OVI ded

ki 1 oa i b Amind BRI Rlo b EPAL ARG YRR b RS Fadhal s, "

am nes usef ubenziimideg preparation 3 Ir } of the corrpounds provi ded her ei n
are illustrated in schenes 1-7. Substituted aniline of I_@eyé;lnlﬁ)musefuI
herein can btlpreparddreyskprapnsnshamaenlibpnzayii-inidezold- Wi benzoi ¢

acid as epl ctc% % % using nmethods simlar to those disclosed in .
Internall I'ona 3 i (glcatlon 15 Publication No. WD 02/40486. Anilin s‘)

protected by3.p5-Besing4oBRsycldpefitylcarbabftyl-6eebyyinfi@Re RS Ny clpt thyla
usi ng the cou-gl i nge agent yE ar)lrzj HCBtyIl TheyBoc group%?qs_ ﬂ?elr?pr&ebny'g&ed by HCI

in di oxane twedylbenzamidiesired substituted aniline of type (11) as a
hydrochl ori df {§ %mnogs t}e ﬁcl":ft}rl.'nhol2 ne-y%ar%ll}lﬂf-ﬁ%zoyﬁ-l i%oﬁ%&}-@éy’iﬁipm%Ag T
methyl-benzamide;

15 3-{5-Amino-4-[3-(cyclopropylmethyl-carbamoyl)-benzoyl}-imidazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide;
3-{5-Amino-4-(tetrahydro-pyran-4-carbonyl)-imidazol- 1-yl}-N-cyclopropyl-4-methyl-
benzamide;
3-(5-amino-4-benzoyl-3-methoxy-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;

20  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- o
benzamide;
3-[5-amino-4-benzoyl-3-(2-benzyloxy-ethoxy)-pyrazol- 1 -yl]-N-cyclopropyl-4-
methyl-benzamide; '

25  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 sait;
3-(5-amino-4-benzoyl-3-methylsuifanyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

30 benzamide;
3-(5-amino-4-benzoyl-3-methanesuifonyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

benzamide;



H'ND OH (BM20 BOCHN OHi 0 O Me ~ HCUD oxane M 1 i NHwe Cl_ H3Ne BoG EN
') NHMe O O (IIl Substituted anilines of type (Il11) useful herein can be
prepared from comercially avail abl e 3-am no-4-net hyl benzoi c acid as

“depi cted i nWERHEMHYT3 25 Condensation with cycl opropyl amif{d/VErHP2e8e
coupling agent EDC affords an aniline of type (I11). WO 2005/ 009973

PCTI US20041020384 -45- Schene 2 Mel / cYcbpGOyWhine, ECC M H H2N OH Fl zN
| / N OOO01g S Substituted anilines of type (1V) useful herein can be
prepared from comercially avail able 4-nethyl-3-nitrobenzoic acid as
depicted in Sc eI j QPsisnovi L < i [

I nt ernati onal %@gtg IABSETQ’{"C'@{@] Pubﬁ;-g}idt"iag)r(]l ﬂNgeh? %erg%hgg‘fg48 . 1C|[-pondensati on
of the acid wi tpyrazeletd-carbexydi@rabwimanide:dr azi de usi ng the coupling agent HBTU
and HOBt affor the 1 rotected acyl  hydrazi de. protecti i TFA,
Fol  oved by conuaBaT rOREFO I B SR RarEm S praraesu it !

oxadi azol yl 'Suwddzﬁlétaﬁgarﬁbﬁ 1RLeIdUERGe: anllydr ogenation of the nitro group
gives the desiréed aniline of type (IV). Scheme 3 HZNHNBoc, HBTU. Me MB |

HOS, DMF H STFA,S5-GrRGU2(5-O2MplopRakbagitiyi-2-methylHplBogl)-R-@cthpsullanyd-1HEt O) ah Me |
H2, Pd/C Me O2N NHg TFA ON'OHNl)lthl% 0 2NNz NN
pyrazole-4-carboxylic acid ethyl ester.
C. Preparation of the Compounds
Also provided herein is a process for preparing a compound of formula (1),

which process involves the steps of:

ic 10 (i)  reacting a 2-keto-3-phenylaminoacrylonitrile of formula 1:
R? O
o CN
PhtHiN

| et

with a hydrazine of formula 2:

it

15

where R?, R® R® and R® are as defined herein to provide a compound of formuta (I)
where R' is hydrogen; or
(ii))  reacting a 2-keto-3-phenylaminoacrylonitrile of formula 3:

20



O 15 (1V) Substituted anilines of type (V) useful herein can be prepared .
from commercially avail abl e 4-nethyl -3-nitrobenzam de as depicted in Schene

4, using nethods described by Han et al. [J. Med. Chem, 41, 2019-2028
(1998)]. WR2®/0099% cat ed aryl carboxam de was condensedPoritis2004/02038+

N, N- di met hyl f ormam de diethyl acetal. This was followed by reaction wt
hydrazine in acetic acid to forma triazolyl-substituted nitrotol uene.
Hydr ogenati on of the nitro group gives t_gng_ desired aniline of type (V).
2005/ 007973 PCTI US2004/ 020384 -46- Schene 4 N, N 4inet hyl f ormam de Me \
di et hyl acetal . 95C Me \ pcp_t00C OZN ' r CENH2 02N f r NZ,,, N~ 0 M Me
H2. PAiC X HO2Nr t NH2NI| N X {\/) 5 Substituted anilines of
(VI') useful herein can be prepared fLR P
4-i odobenzoate as depicted in Scheffe 5
foll owed by reduction of the nitro gro el ds the aniline.

Pal | adi um cat al yzed coupling with ethynyltrinethylsilane, followed by

h
WO

H
type

Mrercially avail abl e net hyl
itfjati on of an aromatic precursor

desilylation and saponification gives thg desired ethynyl -substituted 10

anmi nobenzoi ¢ acid. Coupling w th nmethoxy
affords the ggskized eﬁHér'Hgﬁﬁ)x@Vhihn ordfalo Rolp and Rt is a3 defihdd herif With £+607
(2001). Schenme 5 HNO3 HZSO4 1 '\ snCl 2 Ove 02NOVe H2N O O O 1.
PdC12) PPh3} 2hydgsiing ofNiner@ile 2\to powid@a c@mpaiive off fimjula 404 ) r NHOWe

z 0
R4 / ¥
N N
5 4

followed by conversion of the Z group to the desired R* group to provide a compound
of formula (I) where R' is hydrogen;
(ili)  optionally modifying any of the R', R} R, R’ or R® groups;
(iv)  optionally converting the compound of formula (I) prepared in steps
10 (i), (i) or (ii1) above to the corresponding acid addition salt by
treatment with an acid;
(v}  optionaily converting the compound of formula (I} prepared in steps
(i), (i1) or (iit) above, 1o the corresponding free base by treatment with
a base; and
15 (vi)  optionally separating a mixture of stereoisomers of a compound of
formula () prepared in steps (i) - (v) above, to give a single
stereoisorner.
. Also provided herein is a process for preparing a compound of formula (I},

which process involves reacting a compound of formula 5:

m ne using the coupling agent EDC

o 1



2.EDCI,HOat H2ZN M 15 Alternatively, a substituted aniline of type (V)
useful herein can be prepared from 4-am no-3-nitrobenzoic acid as depicted
in Schene 6. lodide substitution of the aryldiazoniumsalt, followed by
esterifi caWmmoaeda7net hanol gives nethyl 4-iodo- 3-nitroHelPeRPEO23 e nitro
group can be reduced by SnCl 2 to 20 give the desired aniline- Palladi um
catal yzed coupling with ethynyltrimethyl- silane, followed by desilylation
and saponification yields the ethynyl-sub434ituted WD 2005/ 009973
PCT1US200- 11020384 -47 ami nobenzoic acid. Coupling wth methoxyam ne using
t he coupling agent EDC affords the anil he (M). See, e.g., Eur. J Og.
Chem , 4607 (2001). Scheme 6 HZN I. 1 HJO 1 KI SnCl2 1 QZN | / OH 2.
MOH | H2SO4 02N Ove H2' I / O 0 0 O d ClZ(PPitg)Z, Cul | \ NH2OwWw
FMS 2.KFHN/ OB HZNi NHOMe 0 0 5 )-N As depicted in Scheme 7,
substituted anilines of type (VI1) uul herebn can be prepared from

AL

i nternmedi ate nethyl 4-iodo-3-nitrobenzoa ich can be synthesized as
shown in Schene 6. Pall adium catal yzed ¢ g with 10 vinyltributyltin
foll owed by carbene addition to the resul ti ng ®%yrene doubl e bond gives the
cycl opropyl substituted nethyl nitrobenzoate. Reduction of the nitro group
foll owed by Boc protection and saponifi §ati on gives the protected 3-am no-
4-cycl opropyl benzoi ¢ acid. Coupling witk an al koxyam ne using the coupling
agent EDC affords the desired aniline (VII). See, e.g., International Patent
15 Application Publication Nos. WO 02/092087 and WO 02/ 40486. Schene 7 NO2
NO2 NOZ SnBu@heidRN2aind B¢ RPisaidfifed harein dad (lais ad}&ink g@vkp Ghder OVe

. drganometallic displacement reaction conditions, including, but not limited to, halo,
\C 5  pseudohalo, aryloxy, perfluoroaryloxy, N-alkoxyamino, including N-methoxyamino,
with an organometallic reagent of formula:
RrR3

M‘P
R4

where R? and R* are as defined herein and M is a metallic moiety, including, but not
limited to, an alkali metal, an aikaline earth metal, and a transitional metal, such as

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

(it)  optionally modifying any of the R',R* R*, R’ orR¢ groups;

(iii)  optionally converting the compound of formula (I) prepared n steps (i)
or (i1} 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 (i1) above, to the corresponding free base by treatment with a |
base; and optionally separating a mixture of stereoisomers of a
compound of formuia (I) prepared in steps (1) 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 knowiedge of one skilled in the art. Additional



1) SnCl2 1)

(VI1) OH Ow Hydrazines attached to aryl or heteroaryl ring systens are
There are nany net hods of preparing such

- 48 knowpctRisSmaosdset | ed in

useful as 20 internedi ates herein.
i nt er nedi @080 REH51009973 PCT/ US2004/ 020384

Snd2 2) NH2OR 2) (3m)20 NH2 NHBoc NHBoc O NH2OR NHOR 0 O

the art of organic chem stry. One nethod of preparing sone of the
hydr azi nes useful herein is illustrated in Schene 8. Aryl hydrazines of type
(VII1) useful herein can be prepared fromn 3-am no- N

nmet hoxy- 4- met hyl benzam de hydrochl ori de,”

4hi ch itsel f can be pr epar ed

di 5 the methods disclosed in | nt ti Pat ent ld,cat |
Publ | cat {on R BINEER 8 AerRRBt s REMRIT AR SnP Rt N~ £y Beizont um sal

t
and its subsgguends m{dwwe,%mné%ﬁﬁ&m gmﬁt%ﬁﬂiﬁﬁfh PYBHARONRo WG yPe (VIITT)

I s obtained. Also as depicted in Schene 8,

aryl hydrazines of type (IX)

usef ul her ei 99/6a101, bachmf eyhacterd ificopporated henem By referbumer opy| - 4- met hyl benzani de,

which itself can
2. Through the fo

subsequegt r Rﬂ!é%iﬁé’ﬂoml'inﬁﬂgﬁ%xalrnm%sQﬁ%e&ﬁfhsh)&@ﬁﬁ%ﬁﬁw?ro&%ﬁ%n(dfx) i s

obtained. Simlarly, other

10

15

20

25

intermediates in the preparation of the compounds provided herein. There are
many methods of preparing such intermediates known to one skilled in the art of
organic chemistry. Several methods of preparing amines useful in the preparation
of the compounds provided herein are illustrated in schemes 1-7.

Substituted aniline of type (II) useful herein can be prepared from
commercially available 3-amino-4-methylbenzoic acid as depicted in Scheme 1,
using methods similar to those disclosed in International Patent Application
Publication No. WO 02/40486. Aniline is protected by a Boc group. This is
followed by condensation with methylamine using the coupling agent EDC and
HOBt. The Boc group is then removed by HCI in dioxane to give the desired
substituted aniline of type (II) as a hydrochloride salt.

Scheme 1

MeNH,-HCL, EDC

Me (Boc)O Me HOB, DIEA, DMF
OH -
HaN BocHN OH

c O

Me
Me HCUDioxane :@\H/
-_— + NHMe
Me o
BocHN NH Cr HoN

0 0
(M

Substituted anilines of type (11} 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).

R e R L R S

ydrazi nes can al so be prepared from am nes such
as those desmnpdedspbovided her8ohsaeSchemes 18, Sefrene 8 M H 'r.

TENN NG O ey 0 02 1 SO L Vol el of - PN

NaNO2 M H Cr

H

50)



ii. O50%CI HO(rx) Also, as depicted in Schene 9, acrytonitriles of type
(X) useful herein can 20 be prepared froman aryl ester and acetonitrile.
Acetonitrite can be treated with |ithiumdiisopropylanmde in THE at -78 C,
“fol l owed byWORSHHAIEi on of the aryl ester to give the c&®CTESIHHIREGG

aryl oyl acetonitrile, This internmediate is then reacted with

N, N - di phenyl formam di ne in a solvent such as toluene at relfux to give the
desired corresponding acrylonitrile of typgs (X). WO 2005/ 009973

PCr/ DS2004/ 020384 -49- Schene 9 0 LDA, CH3CH 0 CN Ph-N=\ O NHPh At CN ~
~.___ - A OR Tkfpemjee Ct 0 C A~ r toluene heating R - alkyl (X) NHPh

Al so, as depicted rn Schenme 10, am nopyrazoles of type (Xl) useful herein
can be prepared froman acrylonitrile of type (X), which itself can be
prepared 5 according to {he methods depicted in Sc >ITe 9, and hydrazi nes

such as those of type (VI and (1 geproRypTeeF oY P‘“RXHT‘"I?!‘F“FherrB can be prepar ed
according to the net hodsiN % in Schene 8. The, |Ie and the
hydrazine are heated to 60 to 00 Cin a sol vent such aso or ethanol to

gi ve the desired am nopyrazole of type (X). 10 Schenme 10 0 R NH acid
salt HNH/ \ OR CN O H =cYcloPror NO NH2 NH At | At N nethoxyl N NHPh
et hanol or DMF, DI EA, heating (X

5 Substituted anilines of type (IV) useful herein can be prepared from
commercially available 4-methyl-3-nitrobenzoic acid as depicted in Scheme 3,
using methods similar to those disclosed in International Patent Application

C Publication No. WO 03/033482. Condensation of the acid with t-butoxy-
carbonylhydrazide using the coupling agent HBTU and HOBt affords the
10  protected acyl hydrazide. Deprotection with TFA, followed by condensation with
triethy! orthoformate yields the oxadiazolyl-substituted nitrotoluene.
Hydrogenation of the nitro group gives the desired aniline of type (IV).

Scheme 3

HoNHNBoc, HBTU, e

M
© HOB, DMF H TFA, CH,Cl
—_— N.. .Boc
QN COOH OGN }fj

O

. Me {EtO}nH Me Pd/C Ve
O H )
L N+ . 0 Hz-.—_-.. O
Oy NHy TFA O,N 1 b HoN 1 >

0 N~ N-N

15 {n)

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

20  indicated aryl carboxamide was condensed with N,N-dimethylformamide diethyi
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).



(X1) Also, as depicted in Schenme 11, am nopyrazoles of type (XII11) useful,
herein can be prepared froman acrylonitrile of type (XI1), which itself can
be prepared by treatnment of an acrylonitrile of type (X), prepared

accor di ng wo 20d3m0ds53 et hods depicted in Schenme 9, wth segirnge&udprigds and
carbon disulfide followed by treatnment wth iodonmet hane, and hydrazi nes
such as those of type (VIIl) and (IX), which thensel ves can be prepared
according to the nmethods depicted in Schenme 8. The acrylonitrile and the
hydrazi ne are heated to 60 to 100 Cii n A%sol vent such as DVF or ethanol to
gi ve the desiired am nopyrazole of 20 type (XI11). WO 20051009973

PCT/ US2004/ 088R8E4 _50-"Scheme 11 0 ill NaH, R 0 C52, dioxane 0 H NH HN\- NH
OYNHZHNoOCNii) Ml ~CNaad sal C | ! e51 SMe rrEA! MS M (X
(XI1) {xI[q Also, as depicted in Schene 12, am nopyrazoles of type (XIV)
useful herein can,ge prepar %Wﬂacrweon' trile of typezeXl ), which
itself can be 5 prepdred accor i t he net S g]epbilct efcOHnoSehene 11, and
hydrazi nes such aso,nthéSwoah, type (VIII1) ang wtiich thenselves can be
prepared according to the nmethods depicted in Scheéne 8. Treatenent of this
intermediate (XIl) with an C-( al cohol al koxide prior to with heating at 60
to 100 Cwth the hydrazine in, sQlvent such as DM or._ethanol gives the
desi red am nopyrazol e of type (Xl . nl0 Stifdfe 12 i e(# NaH, di oxane
ii) OR CNOHNNHO MS SMVeof 2 ROH / N Py

N-N N-N

v

5 Substituted anilines of type (VI) useful herein can be prepared from o ()
commercially available 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
10  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
| I
I HNO3 n"H2804 Sﬂclz
- . —_— OMe
\@ﬁ(om OuN OMe HoN
0 0 © Ql !
1. POCL{PPh3),, Cul B R
=__$,f,.,s 3% NH,OMe oS
— oH —————~ NHOMe
2. TBAF HoN EDCIHOBt  HRN
3. LiOH 0 ' (s}
{1}

15
Alternatively, a substituted aniline of type (VI) useful herein can be
prepared from 4-amino-3-nitrobenzoic acid as depicted in Scheme 6. Todide
substitution of the aryldiazonium salt, followed by esterification with methano}
gives methyl 4-iodo-3-nitrobenzoate. The nitro group can be reduced by SnCl; to
20  give the desired aniline. Palladium catalyzed coupling with ethynyltrimethyl-
silane, followed by desilylation and saponification yields the ethynyl-substituted



O/ \ M 1 ANN R-NH ROHN-NH2 Me acid salt (XIV) A so, as depicted in
Schene 13, am noi m dazol es of type (XV) useful herein can be prepared from
substituted anilines of type (1I11), which thenselves Ol can be prepared
accordi ng t WM Hods depicted in Schene 2. The anil i n&CTASIPHQ2BEED i n
triethyl orthoformate, After renoval of the solvent in vacua, the product
was reacted wth am nonmal ononitril e p-toluenesul fonate and sodium acetate
in acetic acid to give the am nocyanoi m dggol e i nternmedi ate. Reaction of
this internediate with a Gignard reagent gives the desired am noi m dazol e
of type (XV).anVikbB&H¥ai ORI 80 ﬂmﬁ;’thq“&h%(g%nﬁn@a&néthe %%iig&%@ﬁ BBCO o \
NH~ (Eto) 3CH NH-< heating H2N , p-TsOH NH
turr /1 MOM oAEmis the-aniline (V). &‘cc,rﬂszMHZ QEBJ@‘(’XV)‘“SOW nds provi ded
herein can be pe ared from hydrazines attached to 5 aryl or heteroaryl
ring systens u¥PRgettet hods disclosed in U S. Patents Nos. 6,316, 466,

6, 376, 527 and 6, 444, 696. Additional synthetic nethods useful in the
synthesis of the conpounds provided hei\rel n are disclosed in the foll ow ng,

t he di scl osur es '8t ch ar &NaNO fHCH/ Kt Snct, !
ON OH 2 MeOH/H,S0, ON OMe HaN OMe

o} o 0

1.PaCLPPhsh, CUl 8y e
l NH,OMe =
=TMS
2.KF Hz?/©~w,OMe HZN\/E:L\"’ NHOMe

- 0
{‘C 5 vi} °

As depicted in Scheme 7, substituted anilines of type (VII) useful herein
can be prepared from intermediate methyl 4-todo-3-nitrobenzoate, which can be
synthesized as shown in Scheme 6. Palladium catalyzed coupling with

10  vinyltributyltin followed by carbene addition to the resulting styrene double bond
gives the cyclopropyl 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

15  Application Publication Nos. WO 02/092087 and WO 02/40486.

; C Scheme 7
WO, N02
I = SnBu;., CHN,
° Pcl{F'Phgh Pd{acac}z
OMe
1) SaCl, 1) 8nCl;
2) NH,OR 2) (Bock0
NH,
NHBoc NHBoc
0 NH;OR
NHOR 0
o on

Hydrazines attached to aryl or heteroary! ring systems are useful as

20  intermediates herein. There are many methods of preparing such intermediates
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Chem 17, 631 (1980) 2) Tetrahedron 55(48), 13703 (1999) 3) European Patent
No. EP O 713 876 4) Chemi sche Berichte 126(10), 2317 (1993) 5) Journal of

Organi ¢ Chveorzo03809®43, 6620 (1993) 15 6) Tetrahedron Let perais3énin38® (1973)

7) Journal of Chem cal Research, Synopses 1, 2 (1997) 8) Boletin de is
Soci edad Quim ca del Peru 53(3), 150 (1987) 9) Journal of the Chem cal
Soci ety, Chem cal Conmuni cations 2, 35 éé_Q?S) 20 10) Conptes Rendus des
Seances de |' Academ e des Sciences, SeriéS C. Sciences Chim ques 274(20),

1703 (1972) SO _proyij I gl [ mounds prepared.according.to a

process di s@ﬁll%‘glégo ﬂri‘lf gﬁﬁe&]m%@gﬂg% cgax%}t 20@9? me@%@’%

Formul ati on g§mebasHEapRidice| usefRiNDRFdih iPNMsHhiea iRSeHeHed. herein is a

pharmaceutical conposition conprisi n(lg) a conpound provided herein. The
1) wa8

conposi tion can baryldwdrazings obtyaapy HI) usefud hergmiapdemieparerhfomdnpowot¥on can
contain, for_exanpl.e har mageut i cal,l v, 5 acgept abl e, exci pient or.carrier.
A conposi ti oweﬁP’%a‘PE‘g‘%@’ﬁﬁ”ﬁ?@%H@aaﬂ%ﬁ%ﬁ' r\lﬁl&%ﬁ‘%ﬁ@bcaﬁ?gar‘?p%fe%t%go@%t nent ,
preventi gn omeafdthodddidicrsd af InfsifatimalRdtént APt 16n BibliaSon Kb'wee medi at ed

di seases or disorders, including inflammtory di seases. Thus, provided

herein are pPRAP4ESe iflireugh the iyowiion ohthe anyldisrenivm sak end ith gulseguent

ki nase- associ ated conditd Qns. Ik ncl udi -y -1.,,and/,or 1L-8 nedi ated

condi tions, re%ﬂgt osncl%?’erg'l(lle’%ﬁ%Id%S@hyaj'?ﬁge -&qu:r?ﬁggypbolﬁgb dt:ont ai n ot her

t herapeutic agent glsoas d@Fﬁﬁeﬂii@Sdmdiﬂd i alfyl rgaehztmyob@p%@ sefi Herefidanexanpl e,
v

by enpl oyi ng conventional solid or |iqui ehicles or diluents, as well as

pga_r maceut i che prapetied ifipes 3-aminp-Nyqyelopmpybprmethdbenzgmide whﬁeitwgc?apbbr ed
1 avor o 105 (SRpirga dpepriE g Biethod] dBRRIHin BEASFE 42 Thiriin i Beid i £ ()

of 15 phar magrukylgkodi@mult ahd ﬁ@subﬁ&?leﬁ%ﬁ@iﬂﬂ%_ 0, dRSlddrare @ hiddridBivic B8
adm ni stered by any mnmeans suitable or the condition to be treated, which

may depend otypeKErneebtaingd. site-specific treatment or quantity of drug to
be delivered. Topkg dng, ni tion.i neral | useful for, skin-rel ated
di seases, and sys#@ﬁlk%%’t &ggéﬁ%dr’ﬁ 1z|le§cag%lgggﬁp?p&g%idﬁ?rg?mmessuchast'hosc

described above in Schemes 1-7.
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Also, as depicted in Scheme 9, acrylonitriles of type (X) useful herein can
20  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).



20 cancerous or pre-cancerous conditions, although other nodes of delivery
are contenpl ated. For exanple, the conpounds may be delivered orall such
“as in the VORMSHOE 3t abl ets, capsul es, granul es, pomders?cfﬂﬁrpﬂﬁWé“
formul ati ons including syrups; topically, such as in the formof solutions,
suspensi ons, gels or ointnents; sublingually; lineally; parenterally, such
as by subcut aneous, intravenous, 25 intradfiscul ar or intrasternal injection
or infusion techniques (e.g., as sterile injectable aqueous or non-aqueous
sol utions or S¢hpwadi ons); nasally such as by inhalation spray; topically,
such as in the fore of a cream or ointnent; rﬁﬁiagégbsuch as ingthe form of
rul at i

suppositories; of|iposbalCRyR Dosag& unit fo Qgercont ai nf ng
non-toxic, pharnaceuticattyacteptal] e vefi c+es—er—di-ldents be CN

adm ni st er ed. aftie CORpoLrmEs cmyarbie i ni stereteicn a form¥suitgble for
imedi ate rel ease or extended release. | medi at éeatng| ease or extefded

rel ease may ber athi eved with suitable pharmaceutical conpositions “oHPh
particularly in the case of extended rel ease, with WO 200510099%B

PCT/ US2004/ 020351 4 j . iom;&nﬁt j.C
punps. Exenpl ary cc')‘ilripag’saigt%?élg)%géi 1?%5?:'3{:@%!?;?1%2{ ni gfersati n %\%%ﬂgpg@%%lpi cal
carrier such asnBtpSpaRASE¢m)an(avirylenatile afitypgeX), edich itselPodn/st prepaed) .

Ex I iti | adm nistyati i . i ich 5
may cont i, PEROrEia R b€ meforls ARREIe P SeemER) G LIRSS Mkt R k.
alginic acid . a0d) U3, Makéh AenRelEs BATEY @gpma%mﬂm liEelenidace as a

viscosity enhancer, and ‘sweeteners or flavori agents such as those known
i ng he art; andpictadadiStheme@l clweacrylabitelesandithe hydmyineane heated foo60 xHIp| e,
i

i»ocrystalli,ne cel|ul pse, di ciu phosphat.e, ,starch, nmagnesi um st earate
and/ or |actose dﬂ&/sﬁilve t $Hih as i‘gﬁﬁf‘,mgf"n&é%‘,‘c desirgd a&?@ﬁ%@?"i‘? of type

di sintegrantsyxg | uents and lubricants such as those known in the art. The
i nventive conpounds nay al so be orally delivered by, sublingual and/or
buccal abhi niSshemeilfin, e.g., with nol ded, conpressed, or freeze-dried
tablets. Exenplary conpositions may ighcl uge fast-dissolving diluents such
as mannitol, lactose, sucrose, and/or\cyclodextrins. Al so included in such
fornul ations may be high nolegylar 15 &Ht exci pi ents such as cel | ul oses

(AVI CEL(r)) or polyethyl ene gafiycol REG); an excipient to aid nucosal
ye (HPC), hydroxypropyl methyl r

adhesi on such as hydroxypropylge

cel l ul ose (HPMC) o sodi um car boxynet cel lul ose (SgMO), Hand/ or (Ic
anhydri de copol ydfer (e.g., NFREZ¢F)):; and agents Fol rel gase such
as polyacrylig, LyFr (e.g., CARBOPOL 9340)). ts, gitdants, 20
flavors, coloring agents and stabiftzers nay al s be Se of
fabrication and usk, R = cyclopropyl or methoxyi
NHPh ethanol or DMF, DIEA, heating
X
" (Xn
N 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
15 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
20  type (XII).



Exenpl ary conpositions for nasal aerosol or inhalation adm nistration

i nclude solutions which may contain, for exanple, benzyl alcohol or other

suitable preservatives, absorption pronoters to enhance absorption and/ or

bi oavai | abyvOReop/009233 and/ or ot her sol ubilizing or di sperspagusgEatzessuch as

those known in the art. Exenplary conpositions for parenteral

adm ni stration include injectable solutions or suspensions which my

contain, for exanple, suitable non-toxic.,parenlerally acceptable diluents

or solvents, such as mannitol, 1,3-butaﬁ§ﬁiol, water, Ringer's solution, an

i sotonic sodggﬂiéh!gride solution, or other suitable dispersing or wetting
e . . . . .

and 30 suspe ents, including synthetic nono- or diglycerides, and

fatty acids, including oleic acid. WO ZOOSIOQQKT?NECT/U82004/02039%-54-

Exenpl ary conposi ti ons f$%-Nedct al adgi ni strag-nen={ ncl ude supposi t o es

whi ch may contaif, for ERdMfe, suitablg non-irriAkE ng excifpi ewi s, )sach as
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treat ment i ngdluelat saoh AR DMF geethaadl yivesithealesized ampmplyeszotdiefNntyps (NUTRNs, and

donestic animals such as dogs, cats, horses, and the |ike. Thus, when the
t erm " pdfi en8ehame lZed herein, this termis intended to include all

subjects, in particular mmelegatert@eshes” including humans, that are
affected by nediation of pig8 engyne |evels. 20 Al so provided in one

enbodi nent is a process for the nuécﬁlcture of medi canents wiR'ch process
i nvol ves bringing a conpoun viged 0 j herein boget her HM th a
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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

15  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 aminocyanotmidazole intermediate. Reaction of
this intermediate with a Grignard reagent gives the desired aminoimidazole of

type (XV).



25 In a further enbodi nent, the conpounds provided herein can be wused in
the treatment, prevention, or amelioration of one or nore synptons of
dinflamat ory di seases. A conpound provided herein can be used, in another
enbodi nent , WQPMEAIManuf acture of a nedi cament for the t REIVVR2ML/020384

or prophyl axis of inflamuatory di seases. 30 The conpounds provi ded herein are
sel ective inhibitors of p38 kinase activity, and in particular, isoforns
p38a and p3813. Accordingly, compounds proyided herein are useful for
treating conditions associated with p38 kinase activity. Such conditions WO
2005/ 009973 PCELAdRd0P4/ 020384 -55 include di seases in which cytokine |evels
are nodul ated as a consequence of intracellular signaling via p38, and in

particul ar, disease Pe associated with an overpesaduct joon of
cyt oki nes | L- t, 1= and TNF-a. @®d¢tHded he -@‘ #t hods of
treating a disease il ri ng a—compound prov /

5 activity.™Al so presnged herein/are net A8

i.nhibits p38 krnﬁg
i nhibiting or del'dying the onset of a disease or dNgorder by adnlnrstering

a conpound provi ded her@pn. Met hods provi ded herein obe wused to achieve
a full or partial reduction of the synptoms of a disease or disease state,
and/or to alleviate, ameliorate,/=om\ | esgen, ordeg and/ or

| ts_synptons. VML%W fhence ’

"p-38al (i ki nase Y_elthe
i nhi bited. Thus, ref ce to ah 1 C50 var e
nmeans that the conp&u has ~effectiveness for i nhi biging at | east one
of or both of, p38ct and p38BO Bes. I n view of theilr acti dty as

+bi tors of p38a/(3 ki nase, ~¢onpounds provi ded herein e useful in
tr ting p-38 associ ated condi ti,pns including, but not liynted to,
inflammatory 15 di seases, autol mrune di seases, destruct] one di sorders,
proliferative disorders, angiogenic disorders, infectio®s di seasgs,
neur odegener ative diseases, and viral diseases. Mre particularly, t he

specific conditions or diseases that may be treated with the inventive
conpounds i ncl ude, GPRRBHAISIArAYIASE hensin ¢ravke wrapared dromBydraziges aliadisfdy, 20

asthma, alkerg h tructive
i monary 8 scagEor Btbicln Fil yRtRlstsShb@ot, SORLAR U PARME ROE. T 17 e
eryt hemat osi s, 6 3$6|466C61@’1’61&27 mﬁuamm 6961yr oiditis, Gave's disease,

aut oi nune gastritis, diabetes,. autoj nmune henol ¥t| C anemi a, autoi nmune

neutropeni a, t hr onb®aqitiend aymthetisragtheds ugefithinthe symthesis of hie CoRPPIRAS hepatiti s,
nyast heni a gr f W\ﬁ sease,

ul cerative coﬁ#&ld%%‘ﬁ%gdlgﬁé%gg@& fg%??ﬂ?g Lh@mg?%@ws lc:)léfgllc di sease,

i nfl ammat ory rmamﬁ)btatbdih&ﬁbiwbjdrd&rcmtdmlmmemlrdtjubercuI osi s, atherosclerosis,
nmuscl e

10 1) J. Heterocyclic Chem. 17, 631 (1980)
) Tetrahedron 55(48), 13703 (1999)
: C 3) European Patent No. EP 0 713 876

4) Chemische Berichte 126(10), 2317 (1993)
5) Joumnal of Organic Chem. 58(24), 6620 (1993)
15 6) Tetrahedron Letters 35, 3239 (1973)
7} Journal of Chemicat Research, Synopses 1, 2 (1997)
8) Boletin de la Sociedad Quimica del Peru 53(3), 150 (1987}

9 Joumnal of the Chemical Society, Chemical Communications 2, 35
(1973)
20 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.



degeneration, cachexia, psoriatic arthritis, Reiter's syndrome, gout, :
traumatic arthritis, rubella arthritis, acute synovitis, pancreatic 14-cel
di sease; di seases characterized by nassive neutrophil infiltration;
rheunat oi dvgpexs@yddrsi s, gouty arthritis and other 30 art lpCriuseooa®psssti ons,
cerebral malaria, chronic pulnonary inflammatory di sease, silicosis,

pul monary sarcoi sosis, bone resorption disease, allograft rejections, fever
and nyal gi as WO 20051009973 PCT/U8200410% 384 -56 due to infection
cachexi a secondary to infection, neloid™6rmation, scar tissue fornmation,

ul cerative coliti esis,. influenza, osteopQrosis, osteoarthritis and
mul tiple nyefona- FQF%@G'%M@“&F%FH&F?I CAIPeSIIONS ogenous | eukeri a, chronic
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organ hyposi a, vascul ar, hyperpl gsia, cardiac and renal reperfusion injury,
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proteins such as prostagl andi n endoper oxi de synt hase-2 (PGHS-2), also
besbalpge s

referredf o asdesgd ompogitiRn May serlainthesheranglis 29e81Wads p3s- Oi)
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arthritis pabonliqiiiechiolesot dtheents; asiwelliasiphamaceniay] ddditivesol dtgpd appedpriate
such as lentivirus 20 i nfections, including,

eterinar iral infections,
ﬁut nla_t | iymy{tfe@e fr'tﬁsaﬁﬁﬁ%g#f HURISTTRARR (& 6e FREIPIFNIS, bindess, Preservaties abilizers,
i nfections, igged %Whimi EJ&%WW\HIW(Z\W ?ﬂéé?‘gofmmnodef i ci ency

virus, ~ O “and’carine | nodef i cl ency VI rus. rms

"p38- asd6ci apbhamaondical fomiulation” p38- associ at ed di sease or disorder" are used
herein, each is intended to enco ss.all Qf the conditions identified
above as if repeatlb8cemPPYIsPFOVI ip may beadmynigiered by AmYCRS SWitable 5t | s

et B RIS i, ey QR DB RSR SRR [0
t hereof an etrestatenter qrotitytofdiugpto Healebveredicl opicatpdmindstration istgetietadiyei n or a
phar maceut ] cay i ff SR Ated dfhehdel, nd Systbrns teeatient 1s generally used for
20  cancerous or pre-cancerous conditions, although other modes of delivery are
contemplated. For example, the compounds may be delivered orally, such as in the o
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,
25  intramuscular or intrasternal injection or infusion techniques (e.g., as stenle 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 suppositonies; or liposomally. Dosage unit formulations containing non-toxic,
pharmaceutically acceptable vehicles or diluents may be administered. The
30  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

)



met hods of treating p38 kinase-associated conditions may involve

adm ni stering 30 conpounds provided herein alone or in conbination with each
ot her and/or other suitable therapeutic agents useful in treating such
condi ti ons. WOAAHA?R} of such other therapeutic agents i REN{{$004/020334
corticosteroids, rolipram cal phostin, CSAlIDs, 4 WO 20051009973 PCTI US20
0410 2 03 8 4 -57 substituted im dazo[l, 2-A] qui noxalines as disclosed in
U.S. Patent No. 4,200,750 and in S. Cecc_%r_,’.el li et at. (1998) European
Journal of Medicinal Chem stry 33:943-955"" interl eukin-10, glucocorticoids,

salicylates, njtrl [ ' : "
transl ocat i onn(?ctﬁlﬁeg?%rag?“%%%e%qg’é})a?% rgg‘ﬁgf??ﬁﬁf‘%%é“‘ﬁ&ﬁgh tgpgrilsdal
anti i nfl ammat ofoy topidabsdrhibisfhie) inslude a aspicd uprrief auth as PLASTIBASE®I minarhlecoxi b;

steroids such as predni sone or dexamet hasone; antiviral agents such as
abacavir; antiq}aslied @itypolyetiydensds such as methotrexate, Ieflunonide, FK506

" i b : - ' . . : :
Cyel ophospham de. TR EbRBhGudHs 16° ol Kby Biueatal B BRE LR Mbhewhich
sol ubl e TNF r aeaspiditain dotlexappdaicivcrystallihe(celluloke fou smpartimabalkyalginicoacid

derivatives thereof. The above other therapeutic agents, when enployed. in
combi nat i on wi oL 2lgigats 36 A qusPERAIDE asert.Hasthylsclluiospis ayissesityrephanseh dfle, in

t hose anmounts jndi ' +.CJ ' ][Pgé, . e .
ot herw se det egr&r%g%g%%%gﬂgﬁbe&ngf%ggﬁ g?‘{'?ldgrdf%ﬁs‘%ﬁ Fﬁ%ghér&t%mﬁ : tgpﬂ%%ﬁods
provi ded her eitablesweiicloinBe coritia) fap eximple agie ric(stalliteycellalold; didionmst er ed

prior to, simultaneously with, or foll ow’&/g the adm ni stration of _tHe
i nventive compdeseiate, aEch; ppgnssiumystearatend/er factase apd{enotBehsyEIPHBH: BINRESei N,

ang-are n [ ds: Lt b 1B Lew atd

eﬁ;oyed ?‘?\ th%&axgrgh%sﬁtselgg%’ 8@%%%@922?%“ Esgg?rlg%sﬁﬂnlg% 0 ﬁgﬁ@{ﬁp %s are

i dentified by ihhentiz6 cempogrde nedisstbepraliy ddliveled tbigpsnblinguad amder ngcflf or
exanple, "I A" denotes the title conmpound of step A of Exanple 1), or by the
exanpl e only vidEHBISTHiONG 6 &p Hithdnolfed, campressadeorerzedrigd tblath Exewalesy e (F or

XAl 2 Sl ke GBI Rl a0, 20

propyl and/or cyclodextrins. Also included in such formulations may be high molecular

15  weight excipients such as celluloses (AVICEL®) or polyethylene glycois (PEG); an
excipient to aid mucosal adhesion such as hydroxypropy! cellulose (HPC),
hydroxypropyl methyl cellulose (HPMC), sodium carboxymethyl cellulose (SCMC),
and/or maleic anhydride copolymer (e.g., GANTREZ®); and agents to control release
such as polyacrylic copolymer (e.g., CARBOPQOL 934®). Lubricants, glidants,

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

' (; use.

Exemplary compositions for nasal aerosol or inhalation administration include
soluttons which may contain, for example, benzyl alcohol or other suitable
preservatives, absorption promoters to enhance absorption and/or bioavailability,

25  and/or other solubilizing or dispersing agents such as those known in the art.

Exempiary compositions for parenteral administration include injectable
solutions or suspensions which may contain, for example, suitable non-toxic, parenterally
acceptable difuents or solvents, such as mannitol, 1,3-butanediol, water, Ringer's solution,

an isotonic sodium chlonde solution, or other suitable dispersing or wetting and
30  suspending agents, including synthetic mono- or diglycerides, and fatty acids,

including oleic acid.



lso-P or i-Pr = isopropyl MeOCH = nmethanol WO 20051009973 PCTI U S2004/ 020384
-58- EtOH = ethanol EtOAc = ethyl acetate Boc = tert-butyl oxycarbonyl CBZ =
car bobenzW@8058999¢hr bobenzoxy or benzyl oxycarbonyl 5 DeSF/ES208HRZB4L
di chl oronet hane DCE = |, 2-di chl oroethane DM = dinethyl formam de DVSO =
di met hyl sulfoxide TFA = trifluoroacetic acid 10 THE = tetrahydrofuran HATU
= O (7-Azabenzotriazol-1-y]-N,N N , N -te?&gr net hyl uroni m VvV

X
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m chl or oper benzoi ¢ acid Nall = sodiumhydride I'1 i NaGOH = sqgdi um hydr oxi de
V. Na2S203 = symietiselyrends gstesy o polyptioiene glyspls, which are selid stordigary pa | adi um

Pd/C = pall gg%a%@r%@g@@ef%@arm&}ﬁ%ﬁgy% @1 Edvif§ 1o Piease Mel debg ! ter 30
5 The effective amount of a compound provided herein may be determined by
one of ordinary skill in the art, and includes exemplary dosage amounts for a
mammal of from about 0.05 to 100 mg/kg of body weight of active compound per
day, which may be administered in a singlé dose or in the form of individual
divided doses, such as from 1 to 4 times per day. It will be understood that the
10 specific dose level and frequency of dosage for any particular subject may be varied o { )
and will depend upon a variety of factors, including the activity of the specific
compound employed, the metabolic stability and length of action of that compound,
the species, age, body weight, general health, sex and diet of the subject, the mode
and time of administration, rate of excretion, drug combination, and severity of the
15  particular condition. Subjects for treatment include animals, generally mammalian
species such as humans, and domestic animals such as dogs, cats, horses, and the
fike. Thus, when the term "patient” is used herein, this term is intended to include ali
subjects, in particular mammalian species,, including humans, that are affected by
mediation of p38 enzyme levels.
20 Also provided in one embodiment is a process for the manufacture
of medicaments which process involves bringing a compound provided o )
herein together with a pharmaceutically acceptable excipient and bringing
the mixture into a galenical administration form.
E. Methods of use of the compounds and compositions
25 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.
30 The compounds provided herein are selective inhibitors of p38 kinase activity, and
in particular, isoforms p38a and p38f. Accordingly, compounds provided herein are

useful for treating conditions associated with p38 kinase activity, Such conditions



WO 2005/ 009973 PCT/ US200-1/02038 -59- mol = noles mmol = mllinmole(s) neq
= mlliequivalent RT or rt = roomtenperature 5ret. t. or tR = HPLC
retention time (mnutes) sat or sat'd = saturated General Methods. Mass
"spectral daW® NeFI%¥Bt ai ned on a Therno Finni gan LCQ Duo PEESIN0A0203kk S
spectronmeter. In the Exanples: "HPLC (6 C 10 minute gradient)" refers to
Keystone C 18 Beta Basic colum, 04 nmn flowrate, 6 mnute |inear
gradient elution (start solvent 98 = O; fi al solvent %8 = 100), solvent A

acetonitrile + 0.025% TFA; sol vent B = + 0.025% TFA. "HPLC (4 minute
gradi ent)” refgiadd Qs 5 Whieh Sk fe@el@ﬁ% hfod&iRie 2 c&sé;ueﬁ&muiuia&ﬂuraat e, 4
mnute |inear gradient cluti on start solvent 98 final solvent ¥B =
100), sol vent w@aﬁﬁgmpiﬂ)land niparticulaf) d324586 thiflAre mwﬂmmwwncﬁaﬁ% TFA

5[5 A o 4 (SRt Dol G P 8.l T-a.Pepiidef biisin % Freihods.of gingez ami de

M. 0 HN NHZdIQaS(N:)y NiViajsterth “@cdﬂapdﬂnﬂ pM%ndeJi hjerém kha':\'ﬁh@&s p‘é@')ﬂase M/
NN-O Me N HZN.N'O 11" N 5096 3-Hydrazin

o- N- met hox¥- 4- acavhyl Alse pravitied herfm aze methmdse’cl‘ mlnbrtmg anieba[ymg the onset of a disease

3-am no- - et hO)&Y rdernt?ta%um?tgrrl]nzgaar%ocrir?po%n ;}rgt%derm'lerem Methods provided herein can be
used to achieve a fuil or partial reduction of the symptoms of a disease or disease state,
and/or to alleviate, ameliorate, or lessen, the disease or disorder and/or its symptoms.
When reference is made herein to inhibition of "p-38c/Bkinase,” this means that either

Q 10  p38a and/or p38P kinase are inhibited. Thus, reference to an ICsp value for inhibiting
p-380/p kinase means that the compound has such effectiveness for inhibiting at least one
of, or both of, p38ca and p38p kinases.
In view of their activity as inhibitors of p38a/f kinase, compounds provided herein

are useful in treating p-38 associated conditions including, but not imited to, inflammatory

15 diseases, antoimmune diseases, destructive bone disorders, proliferative disorders,
angiogenic disorders, infectious discases, neurodegenerative diseases, and viral
diseases.

More particularly, the specific conditions or diseases that may be treated with
the inventive compounds include, without limitation, pancreatitis (acute or chronic),

20  asthma, allergies, adult respiratory distress syndrome, chronic obstructive pulmonary

Q_ disease, glomerulonephritis, rheumatoid arthritis, systemic lupus erythematosis,
scleroderma, chronic thyroiditis, Grave's disease, autoimmune gastritis, diabetes,
auntoimmune hemolytic anemia, autcimmune neutropenia, thrombocytopenia, atopic
dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis,

25 inflammatory bowel disease, ulcerative colitis, Crohn's disease, psonasis, graft vs. host
disease, inflammatory reaction induced by endotoxin, tuberculosis, atherosclerosis, muscle
degeneration, cachexia, psoriatic arthritis, Reiter's syndrome, gout, traumatic arthritis,
rubella arthnitis, acute synovitis, pancreatic fi-cell disease; discases characterized by
massive neutrophil infiltration; rheumatoid spondylitis, gouty arthntis and other

30  arthnitic conditions, cerebral malaria, chronic pulmonary inflammatory disease, silicosis,

pulmonary sarcoisosis, bone resorption disease, allograft rejections, fever and myalgias



0-56 mmmol, preparation: International Patent Application Publication No. WO
02/ 40486 A2, pg. 66) in water (5 m) at 0 C was added cone. HCO (5 nl)

fol | oned BYO20050M¥78dditi on of sodiumnitrite (43 ng, 0. BLTAISR04/02038¢
reaction mxture was stirred at WO 20051009973 PCTI US20041020384 -60 0 C
for 40 mn then a solution of tin(ll)chloride (241 ng, 1.27 mol) in conc.
HC1(1 nlL) was added and the m xture wasggtirred for | hr then allowed to
stand at -20 C for 20 hr before it was Warned to RT and concentrated to a

1 orod,  and R BATPh b5l ebdad) 6 To/Miloh, FolAd fopmaliGh 24 st ver©

3- hydr azi no- Rbmﬁtldimxﬂeeﬂatmtchhhs Wuﬁnmﬂ&e&aa&tmotﬁlﬁ obtecar{ditis ang) as a
m xture with tin_salts and, et hanol ch was used W|thout further

pur.f.cat.onmuhm@nye mﬁ-wlﬁt &PSQ ef, acpteanyatogenops Iewkermig, shrogis o [ MrH] +.

Eenga'E ﬁl Q(ran 18&‘[@ga st rr%‘ﬁﬁ %T)i on %ﬁﬁ’%%ﬁ%wéﬁ‘&@ﬁ” ng?hn%l benzam de

2 (116 m§, epbismeptadshock, AndiBinpgHosis; AlzGkimel’® digehseyBarkadda'd dnscase cerebral
2- (3-i odo-benzoyl ) - 3- phe‘ﬁlamno v f acrylonitrile 3 (59 nyg, 14 mol
prepar at i on: ISPhieian af twadespngrative dissase causel &) WW%%%#“&Sgcwlmﬁlol

adal F?ongﬁ) Eﬁﬁgiﬁgm no%?{yﬁ agrrcilg'?%%i/if);[benzaa‘%@eM?"(aﬁ%&nés %?Lléﬂ% nmol )

was addleddand;cluumg atute hc;ntmmmfémah éﬂchﬂlﬁgh‘ﬂapmﬂm;!\l Iﬁﬁp&ﬁﬁfllﬂld hepatitB CHpr . A ][ t
was cooled to roomt t ur con nd redissolved in Et OAc before
it was vvashé@lv\m PFP%Z;@@H ‘i‘ﬁnéﬁgg’ §@%§ Rﬁ‘?%ﬁ“cb&ﬁ‘gb?ﬁ‘?%ﬁ'@ﬂ‘eto gi ve
a crudeqg rqmi,gé giinag‘ Westro mat ogr aph
el uting vv| th alnﬂ%t g& %’ﬁ%’gat o) rgﬁgve%ﬁ%&%ﬁg%ﬁiv%g‘gé}fa QAc gi vé (\’
2 [ 5- am n?f 4lmﬁfpmdpcﬂﬁrabmw)mgyﬁ£mhuw?mtd;fkwmw benzam Sl)e
as an o ite so nvno e gradi en
tR 3.49 ni n; hbp ‘JA’%" é’ételqt %&ﬂfsatwﬁ fr{mctxem@@df%r m&s’%ss@ﬁwq s’“‘g ,
7.95 (d, J= , 7.78 (s, 1
H. 7.58 (d, g‘ﬁ'@m"?"(ﬁ!égsfcﬁw,%&‘?@g%mf%,glaﬁ‘ﬁﬁg’%gééf&alx "rli)zgfgg%t(’géf 3 H), 2.33 (s,
3 H ppm 13C Nmmmmms ihhﬂﬂdzs)pr&viﬂemhapinﬁﬁmba theax;ﬂrdsandﬁ ofindicihle 142. 0,

138.3, 137.4, 133.5, 132. 132. 130.4, 128.8, 12 4 104, 5.4, 64.8,
18.2 ppi® WPBIB m@mp@wﬂwﬂw endgherpridg gynthase ﬁ&gﬁsﬁ%a%)r on of

3- (5- Ani no- 4,06 PAQYSd 1Y4s 29Qboxyg¥hase D (5025 Y AdcdrRIRY), aalaBAA 3 Ee
associated conditions include edema, analgesia, fever and pain, such as neuromuscular
pain, headache, pain caused by cancer, dental pain and arthnitis pain. The inventive
compounds also may be used to treat veterinary viral infections, such as lentivirus

20  infections, including, but not limited to equine infectious anemia virus; or retro virus
infections, including feline immunodeficiency virus, bovine immunodeficiency virus, o o
and canine immunodeficiency virus. When the terms "p38-associated condition” or
"p38-associated disease or disorder” are used herein, each is intended to encompass all of
the conditions identificd above as if repeated at length, as well as any other condition
25  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

30  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-



m O HV QYNH=o NN M OCNO me ~ (I HL NNNG M| 81 NHZ NOM I i N
HZNi NOMe .NNOM ii. SnCl~ 8% OH 28% 509M O Me 5 2 To a stirred

sol uti on of 3-am no- N et hoxy-4-net hyl - benzam de 1 (104 58 mml) in
“water (2 mwyoamwsm®Mas added conc. HO (2 nL) followed b T’H@zo“'é(@?&ﬁti"l on of
sodiumnitrite (44 ng, 0.63 mml). The reaction mxture was stirred at 0 C
for 40 mnutes then a solution of tin(ll)chloride (245 ng, 1.30 mol) in
conc. HO 10 (1 nl) was added and the m xtupe was stirred for 40 minutes
then allowed to stand at -20 C for 20 hours before it was warned to RT and

concentrated t QuBstitted Gniiald{d,; z.A]lihﬁoﬁemnwbsmlotséd Wy 81 ®eknNb 4, 260750 it he

solids were renoved, and 2- benzoyl - phenyl am no-acrylonitrile 144 ny,

0.58 nmol , preé‘aﬁ&@qatﬁﬂi eiGlof h3ftf Europqanﬂour@lqé@{Mebgma eﬂﬂ8843-(2‘§8 3% was

added and the m xtur.e at.ed .C) 15 for The m xture
fas cooled 1o MR RebR Rt praleyIRt A orlier S GBS m ography.
eluting with 1:ﬁnﬁﬁa&%bﬁ@sa@e@cteﬁrﬁ@@mmhmltdm,eﬁchtabaaoxm‘ifguaﬁﬁ },0 give
3- (5- ani no- 4- benzoyl - pyrazol 2 -yl)- N et hoxy- 4- él - benzam de as an

of f-white sdli dopstergigal agtiinfammptpry dragg(NS sj qhauﬁx vprefep cglecenb md R 1. 93

mn, Ms mz 35 I H 03 H NH), 20
7.803 (m 4 m%%%n%%ﬂ“&@r{@%&% ﬁ%@?ﬁ%%&%ﬁﬁb 2.162 (s,
3 H ppm  13C dhBEvirDMBréeliferalivdagddnits) subh Shethotrdtate, Jeflubbdmide, FK386 7, 139. 6,

135.7, 131.4, 131.2. 130.9,128.5. 128, 1, 127.8, 126.4, 102.6. 63.2, 17.2 ppm

WO 20051009973 (RerplimsRioaradpoysenic deips mehwPrigopmnsind syglemhogmhamide; TNF-
3- (5-am no- 4- be/ gAYl YcRAS tenitiay, ah ANFEAGi & 4Qible §EFeceptor, and rapamycin

: C 10 (sirolimus or Raparmune) or derivatives thereof.

The above other therapeutic agents, when employed in combination with the
compounds provided herein, may be used, for example, in those amounts indicated in the
Physicians' Desk Reference (PDR) or as otherwise determined by one of ordinary skali
in the art. In the methods provided herein, such other therapeutic agent(s) may be

15 administered prior to, simultancously with, or following the administration of the
tnventive compounds.

The following Examples illustrate embodiments herein, and are not
intended to limit the scope of the claims. Abbreviations employed in the
Examples are defined below. Compounds of the Examples are identified by the

20  example and step in which they are prepared (for example, “1A” denotes the title

compound of step A of Example 1), or by the example only where the compound

£

is the title compound of the example (for example, “2” denotes the titie
compound of Example 2).
Abbreviations

25  Ph=phenyl

Bz = benzyl

1-Bu = tertiary butyl

Me = methyl

Et = ethyl
30  Pr=propyl

Iso-P or i-Pr = isopropyl

MeOH = methanol



O ONHz OHN N M 0 NH2 MaHOZ EIOH HzN 1 L COOK HCl %0 di oxane Cl HHZNHN 1
) COON TEA1 NH\ COON O OCN 2 1 ~PhNH 4 5 A

3- Hydr azi no- 4- net hyl - benzoi ¢ acid hydrochloride To a stirred sol ution of

3- am no- 4wetdegihewenyoi c acid 1 (5.64 g, 31.2 nmol, 1.0 eg@y/uspook@o3gt of

di oxane and 100 rnL of water at 0 C was added 100 nL of conc. HC foll owed
by the portionwi se addition of sodiumnitrite (2.82 g, 40.9 mmol, 1.1 eq)
as a solid at arate to control gas evolution and foam ng over 45 mnutes. A
clear 10 brown solution resulted. Anhydreftrs tin(l1)chloride (15.62 g, 83.7
mol , 2.25 ?}8‘)0/#@5 di Fsol ved in cone. HCl (25 nL) and added dropw se over
25 mL at 0 C f&thapo hour, the precipitate was filtertered and washed with
di oxanes t hegal(d diHypa&tate vacuum to provide 3- hydrazi no-4- met hyl - benzoi c
acid hydrochloride 2"as a tan solid (4.98 g, 66%: HPLC (4 m nute gradient)
t R 0. 97 m n; Ba6 meri-bagloxiydabpriyl | H (300 15 MHz, DMSO-d5) S 10.03 (s, | H,

ECHII\?I:ID) , / 282 séég_—_l %ar%beﬁf)ﬁf)?' 1)%(_5)1‘ ca&bo@chzoayzoz bggz’ylblxy:carb%h)gl’ LH, 338 (s 3H
3- (5- Am 80- IpPRNGOY I OY “akMIorbmétHanéd- Met hyl - benzoic acid To a stirred

sol ution of 3-hydrazi no-4-nethyl-benzoic acid hydrochloride 2 (242 ng, 1.19
mrol , 1.0 edPCEr R3-dithlofoethahaanol was added 2-benzoyl -3 20

phenyl am no- lgnitrile 4 96 ng, 1.19 mmol, 1.0 eq, preparation:
G ot hasu, Iﬁ@{l:g_,almﬁfﬁ’l f%HB?H("%Eoc., 58, 1334 (1936)) and triethylanmine (161
L, 1.19 mmlpMmsb 2 @akthgnéhifoRfiem xture was heated to 65 C. Al solids

di ssol ved when tenperature reached 65 C. After three hours, LG MS indicates
consunpt i on BfA e fluprhaceticasid The solids were filtered to provide

2s.a bolo ST HBRBRBAR it L g adi ent) (R 2,10 min; W0 20051000873 (Y ()
PCTI US2004/ 03Q387= 0-FRAzabenzotriazol-1-yl-NN.N' N -tetramethyluronim
hexafluorophosphate

KOH = potassium hydroxide
K2CO; = potassium carbonate

15  POCl, =phosphorous oxychloride
KOtBu = potassium t-butoxide
EDC or EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
DIPEA = diisopropylethylamine
HOBt = 1-hydroxybenzotriazole hydrate

20 m-CPBA = m-chloroperbenzoic acid
NaH = sodium hydride o o
NaQH = sodium hydroxide
Na,S;0, = sodium thiosulfate
Na; S0, = sodium sulfate

25  Pd = palladium
Pd/C = palladium on carbon
min = minute(s)
L = liter
mL = milliliter

30  pL=microliter
g = gram(s)
mg = milligram(s)



MS mlz 322 [MtH] ' ;' H NMR (DMSO-d6, 300 MHz) 8 7.99 (d,J= 7.6, 1 H, 7.81

(s, 2 H, 7.78 (s, | H, 7.57 (m 4 H, 7.02 (s, 2 H Nn),.2.18 (s, 3 H
ppm ' 3C NVR (DVMSO-d6, 75 MHz)

'6187. 6, 166. WO12005/4099781 3, 141. 2, 139. 6, 135.9, 131. 6,13 U, 1BETAUS2004824984 128, 6,
127.8, 102.6, 17.4 ppm 5 EXAMPLE 4 Preparation of

3-(S-am no- 4- benzoyl - pyrazol -1 -yl)-Ncycl opropyt -4-net hyl - benzamde p HN O
NHZ O N NM ONHb~-NH\ O NHZ J [>-NH,_59_NEDCI, HOSt COON DIEA, DM O 5 i
10 To a stirred solution of

3- (5-am no- 4- l:),ﬁ?‘z,g)ﬁlo} yrazol -1-yl)-4-net hyl -benzoic acid 5 (Exanple 3, 700
ng, 2.18 nmol Oeq‘?ln 30 nL of DMF was added EDCI (855 ng 4.35 mol,
2.0 eq), HOBt rimdd=mmjllimdoldB) nmol, 2.0 eq), and diisopropyl ethylamne (1.59
m., 8.71 mmol, 4.0 eq) and the soI ution was stirred for r' 15 mnutes at
room t enper at un%qmﬁwewﬁ BBt opyl anmine (302 . &L, 4.35 nmmol, 2.0 eq) 15 was
added and the 1 hour. The m xture was diluted with Et OAc
(300 nL) and V\%’gﬁlégmmawt%].er L?% x 25 mL) and brine (25 nL), dried (Na2SO4)
and concefit r ated.or The HildUretdntina simey(mifiutesy by flash chromat ography on
silica gel eluted th 812 Et OAc/ MeOH to provide the product as a brown
oil. The produ‘-‘l?f‘“i/ﬁi‘ts FRMMEY puriried by trituration with 1/1/1

Et OAcl hexanes/ CH2Cl 2 and dried under 20 vacuumto provide

3- (5-am no- 4- benzoyl - pyrazol - | -yl)-N-cycl opropyl - 4- et hyl - benzam de 6
(387 ng, 50% as a Gémdral Metbeds. ME&-Q;(edtmhdmﬁ wegrddamndpnml&rma m n;

nVZ 361 [ M+H] 0 S 7.92 (d 1 81 (m 4
., 7.54 (m f'ﬂ&‘ga%%cﬁ:‘%f’“af)mp passspegirone "bd’é(?y ples: %’l?cgﬁ . 0.63
V\D€005109 97%P91E’éﬂ§ﬁ@ﬂ?’1ﬁ?&§%(efs%e@l’s B’etdhaﬁpaalumﬁ M/%K/%%Jé'\%"z) 8
2,170.1,153.8,143. 3,142. 0 6.9, 134.8, 132.9, 132.7, 130.1
129.7, 129.2, mﬁﬁteﬂ;neaﬂg'a&pnmmign (8Art BplventceBm®; fir@KslRtE 6B = 100), solvent

A: acetonitrile + 0.025% TFA; solvent B = H,0 + 0.025% TFA .“HPLC (4 minute

gradient)” 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:
15 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
A
HN
O
| NH, o)
< T
N
Me
3 o o
{ G NH
Me Me m/ R O-Me
HQND\[(“‘O'ME L Naho2 HyN. :©\n/ﬂ‘ .Me e :N»N
ii. SnCI2 H © 559% Me
{

o 50% HCH 0
1 2

20
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: Internattonal 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

25  the addition of sodium nitrite (43 mg, 0.62 mmol). The reaction mixture was stirred at



Preparation

5acid 0O NH2 OH 14N Me O NHZ Me EtOH I MOH 1 i } 1 117, C HH2NHN COON O

N COON | |
3- hydr azi wo

of 3-[5-am no-4-(3-iodo-benzoyl)-pyrazol -1-y]]-4-nethyl -benzoic

| CN3 PhNH 2 To a stirred sol ution of
200fvet99y4 - benzoi ¢ acid hydrochl oride 1 (ExanpbPeTakz003/02038%),

mmol, 1.0 eq) in 50 m - of ethanol and 5 nL of nethanol 10 was added
2- (3-1odo- benzoyl) - 3- phenyl am no-acrylonitrile 2 (579 ng, 1.54 mol,
I nternational Patent Appli c?é_ on Publication No. WD 02/57101

preparation:
A, pg. 84).
solids were

(153 ny, 229
DVSO- d6) 52.

-65 EDCI

10

15

20

25

The m xture was heated to

AnLJwvas a&dmdt #ndf’tﬁé hfixtuPBw sl§reﬂff6r ﬂﬂn&h[s%hﬂwed t%"ét%t (3§ec Mz,

C for 18 h. The precipitated

provi de 3- [58Qﬁf&f?@’“t@%’bﬁ?“hé’%@ﬂ%@)ﬁ?ré%o&4 IlV@ShEd yi tglé(ﬁ}@g?am d 3

1.54

187 (s, 3H), 7.05 (bs, 2H), (dd, Jr hz), 7.58
(d J= 8.1 Hior 20 hefpefore n&\’a(ssvarmom)ok aacl cmenrm)‘:d tya sdutemhd 1'qu sondog (m

8.03 P
3 [ 5- arm mo- avegRERuIR el e SR, iekedon o s concenipated to
et hy |- b8n2 agiodaed hralndNPorlnobly 4%&@,;%&9@&&@&%@55&33@@ 446030384

t O Ale cydic pmpylan'ine (1) N.OH Bo 20
mixture with tin salts and ethanol which was used without further p 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 (1 l.6 ﬁig,
estimated 0.14 mmol) in EtOH (10 m}) 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]"; 'TH NMR (CDsOD, 300 MHz) 6 8.10 (s, 1 H), 7.95 (d, /= 8.0, 1 H), 7.88 (d,
J=8.0,1H),782(m,2H),7.78(s, 1 H), 7.58 (d,/=8.0, 1 H), 7.33 (t, J= 7.8, | H),
5.02 (s. 3 H), 2.33 (s, 3 H) ppm; °C NMR (DMSO-d, 125MHz) 6 189.3, 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.

o

}



CU"'42N} N COON / (2) H resin 69% 94% NHNHBw NHNF1BW 4 5

CH, CF2J1 . 2-di chl o pethanel fFA O (21111) NEOQ!LtOHO NH Ng -rk t% H20 H O
~/ ~N 100% NHNH2 TFAl cNNH O | i | a PhNH 2 A

"3- (N -t ent - B Wy ¥ony| - hydr azi uo) - 4- et hyl - benzoi ¢ aci ®#CT/US2004/020384

3- Hydr azi no- 4- net hyl - benzoi ¢ acid hydrochloride | (Exanple 3A 13 g, 64.5
nmol ) was di ssol ved into di oxane (200 nL) and H20O (100 nm.). Aqueous NaCOH 5
(5.16 g NaOH in 100 nL H2O, 2x64.5 mmol) ?s added foll owed by the addition
of (Boc)20 (15.5 g, 1.1 x64.5 mmol) immediately. The reaction m xture was
stirred at roomtenperature for 2 hr: brated on rotavapor. Then H2O
and CH2CI 2 (sone MOH) were added. st rr| ng strong H resin was added
to neutralize PMaﬁﬁ@M@{iﬂnﬁb#b’énz@Hﬂye«Mlaﬂ;l-N—hmtlrmMamoﬂq!-was hed with
CH2Cl 2 and Me(hénzdh@deaqueous 10 | ayer was washed with CH2Cl z (added sone
McOH) for two tinmes. The conbined organic |ayer was dried over Na2SO4 (sone
Et OAc was added). Filtration and concentratio

3-(N-tert-butoxycarbonyl - hydrazi no) - 4- met hyI 3‘* |c acid 4 (16 g, 949 as
a white solid. "H NWR (300 MHz, CDC13) o81. 9H)., 2.27 (s, 3H), 5.76
(s, IH, 7.14 (d, J =77 Hz, 1 H), .5(d , 1H), 7.61 (s, IH)
ppm 15 B. N -(5-Cycl opropyl car bay e denyl ) - hydr azi necar hoxyl i c
acid tert-butyl ester 3-(N -ten- Byt %\/E ydr azi no) - 4- net hyl - benzoi c
acid 4 (14 g, 516 mmol) was dissolved in 250 nL). EDCI (20 g, 105.2
mml ) and HOBt (16 g, 105.2 mmol) were addeff The nixture was stirred at
roomtenperature for 30 min. 20 Cyclopropylamheo 7.4 nlL, 105.2 rnm)l) vvas

added, followeg, by D PEA (37 ni, 4x52 6 mmol Y eaction m X
st(-'ﬁred at room w@ pey at Uf Qu.bhor Af er ntratlon i 't“h e@(-}tel on
m-ure in vacuys ol 1o deNT

o it

50% HCI

To a stirred solution of 3—amino-N-methoxy—4-methyl-bcnzamide 1 (104 mg,
0.58 mmol) in water (2 ml) at 0 °C was added conc. HCI (2 mL) followed by the
addition of sodium mnitrite (44 mg, 0.63 mmol). The reaction mixture was stirred at §
°C for 40 minutes then a solution of tin(Il)chlonide (245 mg, 1.30 mmol) in conc. HC!
16 (1 mL) was added and the mixture was stirred for 40 minutes then allowed to stand at
—20 °C for 20 hours before it was warmed to RT and concentrated to a white solid.
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.
o Chem. Soc. 58, 1334 (1936)) was added and the mixture heated (bath T = 65-70 °C)
15 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-de, 300 MHz) § 11.88 (s 1 H, NH),
20  7.803 (m, 4 H), 7.56 (m, 4 H), 7.01 (5, 2 H, NH>), 3.32 (5, 3 H), 2.162 (s, 3 H) ppm;
C NMR (DMSO-dq, 125 MHz) 5 187.6, 151.9, 141.2, 139.7, 139.6, 135.7, 131.4,
131.2,130.9, 128.5, 128.1, 127.8, 126.4, 102.6, 63.2, 17.2 ppm.



then extracted with CH2A z three tinmes. The organic | ayer was washed with
aqueous NaC solution. Dried over Na2SO4, filtration and concentration gave
a white s3YQA05MH92H05/ 009973 PCT/ US2004/ 020384 - 66 ThePrcramseoqoshset was
di ssolved in CH2Cl 2JMeCH, and then purified by silica gel colum

chr omat ogr aphy (CH2Cl 2/ Et OAc, gradient 2/1 tol/1) to give the desire
product. The product was further purifi eg by recrystallization from

Et OAc/ CH2Cl 2; washing of the collected™ $1ids with Et OAc gave

N - (5-cycl opropyl carbanoyl -2 5 net hylﬁm‘le = hydrazi necar boxylic acid
tert-butyl ester 5 (11 g, 69%. 'H N , CDA3) 50.58 (m 2H), 0.84
(M 2H), 1. 4Brdiralibl) of 3-(Bni - ; , 6.17 (bs,
| 1-i). 6.39 (étﬁ%s, fﬂH)o, Hea (ﬁ#%z?ﬁf%?ﬁ a1 3’%‘“5?‘3? behbic atid

N- Cycl opr opyl - 3- bydr azi no- 4- net hyl - bgnzam de, i fluoroacetic-acid salt
N - (5- Cycl opropyl car banoyl - 2- et hyl - phenNHe- hydra®Hnecar boxylic acid tert 10
butyl ester 5 was dissolved in- (24 wth 2% H20O and the m xture

was 3 (- stirred at roomtenpe re torMN3 ! Concentration in vacuo gave
a syrup. CH2d 2 and tol uene was added, aMd cbmfentration in vacuo again gave
N-cycl opropyl - 3- hydrazi no- 4- met hyl - benzanMéle, trifluoroacetic acid salt 6

as an off-white solid. (Yield: 100%9. Ms mz 206 [ MtH]'; dH NMR (300 MHz,
D20) 80. 68 (iw, 0.88%N%5 (m 2H) 2,31 (s, 8, 2.7.31 (s,
IH), 7.36 (b m Dsncy, . TEA .y

3-[ 5- Ani no- 4'-%?34 o&%éﬁ?‘b@‘l‘“’]‘%ﬁ”a"ﬁ%ﬂ"— 1- yIP?Re eychopr opyT - 4- met hyl ~coom

benzam de To a stirred solution of 2 CN 5

N- cycl opr opyl - 3- hydr azi no- 4- met hyl - benzam de, rifl uoroacetic acid salt
(648 ng, 1.74 nmmol, 1.0 eq) in 2 nL of ethanol WMNadded 20 5(_)
2- (3-i 0odo-benzoyl) - 3- phenyl am no-acrylonitrile 2 €550 ng, 1.74 mol,

preparat kon: 4| nt eg Rt I _ h i .qation No. WO 02/57101
A, pg. 84) g’nd %)P.E‘&"?gﬂgbfﬁ#mé%a?m&%ﬁ?ﬁ hgg&nipktlﬁge was heated to 160 C
for 40 mn using Toactimedyelutidinef Ivanino-&mutsylbanzorricidal €464 g M mmol,The

crude product was. purified by siljca gel colum _chronmatograph Et OAc/ hex,
gr adi egt 1/ 11 .pgqmn%OO[lngqf\;lg)xénf glt:lzg)OI%Lof water at 0 °C was adde%l 0r¥1L(of conc.

L0 PR gl P O TR e 22, T
80.60 (m 2é4gd)as aRoBd af arat@td)confoPhas(esolufibh an® fddimifgovdr4p mibu®d. Abdear2H) ,
035 (150 | Byt i oy i sk 0 b 328 Spabor vo
2005/ 009973 5@1%9%69%5 nif%nﬁ%ﬁwise over 25 mL at 0 °C. After |
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
15  MHz, DMSO-dg) 6 10.03 (s, 1 H, COOH), 7.89 (s, t H), 7.51 (5, 1 H), 7.27 (d, /=
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-hydrazine-4-methyl-benzoic acid hydrochlonde 2
(242 mg, 1.19 mmol, 1.0 eq) in 25 mL of ethanol was added 2-benzoyl-3-
20  phenylamino-acrylonitrile 4 (296 mg, 1.19 mmol, 1.0 eq, preparation: Grothasu,
Davis, J. Am. Chem. Soc., 58, 1334 (1936)) and triethylamine (161 uL, 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-benzoyi-pyrazol-1-yl)-4-methyl-
25  benzoic acid 5 (95 mg, 25%) as a beige solid: HPLC (4 minute gradient) tg 2.10 min;



Preparation of (5-am no-1-[2-nethyl-5-(4H11,2,4]triazol-3-yl}-phenyl]-1H
pyrazol -4-yl }-phenyl -methanon e HNnMN 0 NH2 --N Me M OV Me-ni ~N H2N O
McO-N' H HN NH2NH2. -N H2, HCl nme O AcOH, 95 CPd/C. EIOH ~ /-\ 02N/ \ go
"PC p2 / \ -WORMHD0INB 2 3 6 OCN n HN 1. NaNO3, HN _M | PPHTUNRPQ/O0MBN N
NH2 H2N 2. W12 FINH2ZNN M M 5 4 A

N- | Mret hyl am nonet hyl ene- 4- net hyl - 3-ni tr o- benzam de

4- Met hyl - 3-ni tro-benzam de 1(10 g, 56 mmlé, was suspended in 80 niL of

N, N- di met hyl f or mam de di net hyl acetal and was then heated to 95 C for 2 h.

The red sol uty |, pvved HPVR I ey Wit I ng.
After anot her Bﬂ@ﬁrﬁ’?ng}h ﬁﬁgsﬂl tl ngﬂr e%a a%em pI 87%%6& I7eé(;t!z§d) 58'1
flitted filters, 2M wvmex;lsi ,OEH), 7iOTES, 20} 20189, DH m”CNMR
N- di nmet hyl am nomatﬁyl en; 4- ?reb&ﬁ/?ﬁB n)ltraombenzajfnkg a(s ayrp%d solid (8.7

g, 66%. HPLC(DMSﬁWutkS MHz 0 Eht0, 1663115260443, M8 Edlz39263635)9 JNm131.2B.

3- (4- Met hyl - triazole 15 To a solution of

N-di et hyl ami r}ghwtelt ﬁ%ﬁf)g‘e@éﬁ% rlréjf_‘ﬁ’yfmé ilzftrpé?“benzam de 2 (8.6 g, 37 mml) in
250 nmL of s;cetic acid was added dropwpaeaypiggous hydrazine (4.7 ni, 1SO

mL). The now |ight orange solution was heated to 95 C for 1.5 h before
allowing to cc}trbpmon@fét-(sfammof4ebtmzpﬂmemaolul-el)ﬂbrcyqlepmpykésmtbyhc| d was
benzamide

HN
o O NH, 0
< O
‘-.N"
Me
0 NH»
G NH, D—NHz CHY/(
= N
“N»” EDCI, HOB N NH
_ & b

COOH DIEA, DMF

5

10 To a stirred solufton of 3-(5-amino-4-benzoyl-pyrazol-1-yl)-4-methyl-benzoic
acid 5 (Example 3, 700 mg, 2.18 mmol, 1.0 eq) in 30 mL of DMF was added EDCI
(855 mg 4.35 mmol, 2.0 eq), HOBt (589 mg, 4.35 mmol, 2.0 eq), and
diisopropylethylamine (1.59 mL, 8.71 mmol, 4.0 eq) and the solution was stirred for
15 minutes at room temperature when cyclopropylamine (302 pL, 4.35 mmol, 2.0 eq)

15 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-y!)}-N-cyclopropyl-4-methy!l-
benzamide 6 (387 mg, 50%) as a white powder: HPLC (4 minute gradient) tg 2.11
min; MS m/z 361 [M+H]"; '"H NMR (CD;0OD, 300 MHz) 6 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



removed in vacuo, and the residue was partitioned between H20 and Et OAc. The
20 organic | ayer was washed twice with saturated NaHCO3 sol ution, then dried
over WO 280%2@899233 PCTRUS20041020384 -68 MySO4. After PCTHIS2046G20380d ‘
concentration in vacuo, the residue was triturated with warm Et OAc, and the
resulting off-white solid was collected on a fritted filter to give
3-(4-methy|-3-nitro-phenyl)-4H—[1,2,4]tr§onIe 3 (5 8 g, 77%. HPLC (4
mnute gradient) tR 1.82 mn; Ms mz 2051 [I\/H—I]+ H NWVR (300 VHz, DMSO d6)

0 8575 (st bl Eahtp dntin Poul Sas12, 1102 1339 143 SPeldai, T O 1

121 3, 19.5 h - -
3= (oWt by - S PSR ’96“5“29135‘.22]5‘%9”0433 g sengne

suspended in 220 nL of ethanol vvlth EPGWIPLE(ia 28 2 mml) of concentrated
10 aqueous | . Under ogen, ,90Q of 10% pal | adi on a i vat.ed carbon
(dry) 3 () mraﬂ%apfzi%ﬂuvw(g &@P il HEREHCt he
reaction>nm x8fe via a bal | oon attached to a syringe needIe for 5 m nutes.
The reaction m xture was then sti rred under am at nosphere of hydrogen gas
mai ntai ned by a balloon at room tenpfratnrg fo th. The catal yst was
renmoved by filtration through assfv {pad a lite. The filtrate was
concentrated in vacuo, and the rue WaN alized with saturated
NaHCO8 sol ution. The mi xture was eXtracted w Et OAc six times and the

conbi ned organic |layers were dried over My After filtration and
concentration in vacuo, the residue was recrystalli zeg in EtOAc to give

2-methyl -5-(4H [ 1,,2, 4] triazol -3-yl) ne4(459, PO an

of f-whi te sol i d. 20 ni nut e ﬁ&ﬁ(éﬁSFtR St TR (75.2 )
[MrH "3 H NVR (300 OHdl) S 8.10 (bs, | Ni ‘; 7.29 (m 2
H, 7.15 (d, CHi-HNHN Co‘%’*23 (s, ® ppm 0) N 00

12- Met hyl - 5- (4H—!1,2,4]tr|azol 3-yllp vl Oy dr azi ne 2- Met yl - 5-(4H—[
1,2,4]triazol-3-yl)-phdnyl am ne 4 (@ mg,|| 1.15 nmol, prepdration) in

di oxane (5 m) and water (5 m) at O~Zp@s added cone. HCl (10 nlL) 25

foll owed by the addition of sodiumnitrite (87 ng, 1.26 nmol). The reaction
m xture was stirred at OC for 40 min theh a solution of tin(ll)chl orlde (481

mg, 2.59 mol ) 'nT?%%ﬂ%edgﬁPg(ﬁr}omhyﬂ@ﬁna‘idﬁlgl \A’gfﬁ’é?l%éeam SRS

stirred for 2 hr a resufted in a Ite soll eC|p|tate The
solid was co(Exaotpbe3Ay3¥4 mpy BS54 omelnto eqpimrBOirhL efiethanol and 5 mL of methanol

s sedOu  MEuROe R HepdedrraopDat Pl e e loRGR By tbentd PER0. 71 i n
M m'z  190. d bt nRa60Ra PR AR phéaliohPeBléifs RRSO 02/57101 A1, pe.

84). The mixture was heated to 75 °C for 18 h. The precipitated solids were collected

on a fritted filter and were washed with ethano! to provide 3-[5-Amino-4-(3-iodo-

benzoyl)-pyrazol-1-yl}-4-methyl-benzoic acid 3 (153 mg, 22%) as a white soflid. MS Q '

15  mv/z 448 [M+H]"; '"H NMR (300 MHz, DMSO-dg) 52.18 (s, 3H), 7.05 (bs, 2H), 7.34
(dd, J; = J;=7.7 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, |H) ppm.
EXAMPLE 6

Preparation of 3~[5-amino-4-(3-iodo-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
20  methyl-benzamide

HN
O
N
Me



-69 E. 15- Amino-1-[2-nethyl-5-(4H
j1,2,4]triazol -3-yl)-phenyl]-1H pyrazol -4-yl- phenyl - nmet hadone To a stirred
solution of [2-nethyl-5-(4H[1,2,4]triazol-3-yl)-phenyl]-hydrazine 5 (261
nmg, estinmat¥e20051®93nol) in EtOH (25 m) was added 2- benP&FUS2003/020384
phenyl am no-acrylonitrile 6 (285 ng, 1.15 mmol, preparation: G othaus, J.
Am Chem Soc. 58, 1334 (1936)) and the m xture was heated to 65-70C for
12-16 hours. It was cooled to room tenpergture, concentrat ed to give crude
product. The m xture was then purified by flash chromatography, eluting
with 1:1 Et OAc/ Hexanes to give (5-am no-I-[2-nethwe5-(4H [
1,2,4]triazol -3-yl)-phenyl]- |IH pyrazol -4-yl )} phen Qplog,,amt hanone ¢7 a
white solid (21 , mm|(1;m&%oq&4PLC d'lllut eDlm)\adi ent) t - m n;
M5 n3lz 345.2 | LALMR ¢BVBO-d6,--50 ) S 8—46—fe—+ HN.A8.24 (bs, |
H, 8.14 (s, 1 H), 8.12 (d, ¥y 7. 34 (bslniet). 7.92%7.85 (m nddsd , 2. 49
(s, 3 H ppm 13C NMR (DVSO db,*%00 M) 5152.9, 142.2, 140.5, 13T 1, 132.7
132.2, 129.4, 128.8, 127.6, 126.0, 103.6, 18.1 ppm 15 EXAMPLES®
Preparati on of 3-[5-am no-4-(3-[1, 3]di oxol an-2-yl -benzoyl ) -pyrazol -1-yl]-N
cycl opropyl - 4- met il 2dstarzeedTte O HN  pH2AO O Me 0 0 O CN Bh- M- N ON pTSA
benzene | O ls LDA. CEBEN | ~ NHPh ™S{~® THF. - M) G refl ux
,0 96% ~0 100C 63% 8%fA02 3 O 0 CN- O NHz HN A HNHN D
OWF, DIFA, 160 C L J O NHNH,TFA | N , &

]

PhNH
2

(C A, 3-(N'-tert-Butoxycarbonyl-hydrazino)-4-methyl-benzoic acid
3-Hydrazino-4-methyl-benzoic acid hydrochloride 1 (Example 3A, 13 g, 64.5
mmol) was dissolved into dioxane (200 mL) and H,O (100 mL). Aqueous NaOH
5  (5.16 g NaOH in 100 mL H,0, 2x64.5 mmol) was added followed by the addition of
(Boc)0 (15.5 g, 1.1x64.5 mmol) immediately. The reaction mixture was stirred at

room temperature for 2 hrs. Concentrated on rotavapor. Then H;O and CH,Cl, (some

MeOH) were added. With stirring strong H' resin was added to neutralize the mixture

to pH < 2. Filtered and the resin was washed with CH,Cl; and MeOH. The agueous

10 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-butox ycarbonyl-hydrazino)-4-methyl-benzoic acid 4 (16

e 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 (4, /= 7.7 Hz, 1H), 7.61 (s, 1H) ppm.

15 B. N’-(5-Cyclopropylcarbamoyl-2-methyl-pheayl)-hydrazinecarboxylic acid
tert-butyl ester

3-(N'-tert-Butoxycarbonyl-hydrazino)-4-methyl-benzoic acid 4 (14 g, 52.6
mmol) was dissoived 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.
20  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, SOy, filtration and concentration gave a white solid.



m crowave 4 100%V 5 WD 20051009973 PCT1t 1S20041020384 -70 A

3-[1, 3] D oxol an-2-yl -benzoic acid nethyl ester A m xture of 3-fornyl -ben20| C
acid nethyl ester 1 (6.09 g, 37.2 nmol), ethylene glycol (2.28 nL, 40.9
mol ) andpvoabesenssssl f oni ¢ aci d nonohydrate (0.78 g, 4. ®ET/OSb004/0860%4

refl uxed overnight with Dean-Stark apparatus. TLC plate showed 5 that all
the starting material has di sappeared. Poured the reaction mxture into a

m xture of cool ed agueous NaHCC3 and Et OAc. The organic | ayer was separated
and dried over Na2SO4. Filtered and conééﬁtrat ed to give the crude product

LEZ‘E atWZ‘Z e g8ide odugt 1S atpreson SRS TMEDR: 208 nenguioed Prglicagter 5 vias
3) 03.92

ey iso*i“"?ﬂ*“"‘“*‘ﬁ?ﬁ"%ak%ﬁ ferticvBi e, Bidfient 2t o0 Wil 1), 0%,%2

; 27= HZ 7ng_piidd).lpt TTHEproditct was furtligr pusificd B\Precrystallization ﬁowEt(BweHegt;, 3J,( 3-[

1, 3 ] Di oxol al‘\"aﬁhlf}‘g 05”@?;’?‘70@1 63?’6& b’”r’'Eg‘pl:rltgt‘ﬁ‘:tHe‘i"'F@I ‘%’% céczﬂﬁ’r?i’ﬁl;%fbég‘o&k%‘t onitrile
1.90 nmL5 36 9

M) at S 1A R PR GRS YA RACB G ot ¥ g (DAY HINVAR 0B

3-[1, 3] di oxohﬁﬂz,ZZDClg})éﬁﬁﬁl(m abli)d) smmwﬂ)emsr(s,zmﬁz 08 (g 311292 &7 caplH),i n THE

(20 m) was _added a onc was stirred at -78 C for 1.5 h
and t hen m?r@db%dm @laﬂtf %W rﬁr%"dbr%rml) 117%(‘“{34‘1)57{38@%9% Sat ur at ed

NHAC was adged tey L&

Et CAc three ﬁa rres gaﬁ?@%@%’é@gﬁg%}%w&ﬁ’%& r| eé&g‘\:/cer %gm
Fi : trati on and coMMyeIobmpyldarbaamgrwgﬂmhqu:ﬁeﬁyl)dly&ratzhﬁbarmmmd itat by
silica

g1 chr omat ogr aphy.__( then 20/1 V 1 /et hyl acetate) h(e
dest rad 1. (SD Syter B Rom AiGob ip ke TA 20) WibsTe0 6 midinirs @)

22 S SRt kPigth el o M €% on i ALk fta bRl 300
(d, J= 7. 7 Hand ltolidgne 820 Iad{ed, diid) cneemtrdfion2in( Baduolagdin gave N-cyclopropyl -3-

] D oxol an- 2-£ -be_nz I ) 3- phenyl am ng-acrylonitrile The m xture
3-(3-[1, 3] di B¥ g?fgzpﬁm@ d%ﬂ“ﬂ'roéiﬁ"ﬁn??'flﬁ é s a@wg-whlles sehq#mm

?219| Dlx :‘\lor ! %wégg%gaﬁs%}}on ﬁ#ﬁl uo %ﬂw}ﬂé?%dq%@ dué 65%%%@ ﬁ% ed by
silica 3G gel(mcmprzajlqgr:&pj‘ny 7oNe aAYST. 3t @AEH), 91 3dbs BH) gpain 3/ 1 to 2/ 1 then
%/ (1 é [ ‘{hg] g?ié?aﬂ-l&@ﬂ%ﬁwq&@%nﬁ%ﬂmﬁ% =dtNyexsionnopyled-methw- obt ai ned
as a yellow soli #egsami@leg, 81 1%. "H NVR (300 MHz, CDC13) 84.12 (m 4H),
592 (s, I H, To a stirred solution of N-cyclopropyl-3-hydrazino-4-methyl-benzamide,
tnfluoroacetic acid salt 6 (648 mg, 1.74 mmol, 1.0 eq) in 2 mL of ethanol was added
20  2-(3-iodo-benzoyl)-3-phenylamino-acrylonitrile 2 (550 mg, 1.74 mmol, preparation:
Intermational Patent Application Publication No. WO 02/57101 A1, pg. 84) and o
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-
25  Amino-4-(3-iodo-benzoyl)-pyrazol-1-yl)-N-cyciopropyl-4-methyl-benzamide 7 (589
mg, 70%) as a white solid. MS m/z 497 [M+H]"; "H NMR (300 MHz, CDCl,) §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, J = 8.1 Hz, 1H), 7.69 (d, /= 1.7 Hz, 1H), 7.80 (m,

3H), 7.89 (m, 1H), 8.00 (s, 1H) ppm.



WD 20051009973 PCTI US2004/ 020384 -71 7.26 (m 4H), 7.47 (m 3H), 7.65 (d,
J=7.7 Hz, 1 H), 7.94 (dt, JJ ; 7.714Z,4= 1.3 Hz, 1H), 8.05 (m 2H) ppm D
3-15- Am no- 4- ( 3- 11, 3] di oxol an- 2-yl -benzoyl ) - pyrazol -1 -yl]-Ncycl opropyl -

" 4- et hyl - beWOMMIIT3A ni xt ure of PCT/US2004/020384
2-(3-[1, 3]di oxol an-2-yl -benzoyl ) - 3- phenyl am no-acrylonitrile 4 (0.20 g,
0.62 mol ), N-cycl opropyl - 3-hydrazi no- 4- net hyl - benzam de, trifluoroacetic
acid salt 8 (Exanple 6C, 0.20 g, 0.62 nmol), and DIEA (0.5 nL) in DMF (3 i)
was heated to 160 C for 40 nin using nmcrowave. The mixture was then cool ed
down to roomtenperature and concentr, The obtai ned residue was
purified by si lica gel 10 chromat ograp gradient from 1/ 4 Hexanes/EtOAc to
100% Et OAc) . sationad {S-anjiRoa [-8-(4H-[1,2,4]triazol-3- 4yl phenyl]-1H-

|, 31di oxol an- ?gﬁz@g h)mﬂyﬁ,@gﬁ bﬂe ] - N-cycl opr opyl - 4-net hyl - benzam de 5
was obt ai ned an orange solid (0.26 g, 100%. MS nmlz 433.2 [MH" "H NWVR
(300 MHz, CDCI3) 00.60 (m 2H), 0.86 (m 214), f&‘ﬁN(S 3H) 2. 87 (m I H),

4.11 (m 4H), 5.85 (in, 3H, 6.51 (bs, °|H)NHZ 43 J=8.0 Hz, 1 H), 7.45
(dd, J, =32 15 = 7.6 Hz, IH), 7.z0~(mM_2H), (m 3H), 7.95 (s, IH,
8.00 (s, 111) ppm EXAMPLE 9 Prep i Off Ofy

3-15-am no-4- (3-fornyi -benzoyl)-p 1 ycl opr opyl -

nmet hyl - benzamde HOHN NHp O O N M UNH HH gACOH ~ NNp N N20 s A
m xture of 3-[5-am no-4-(3-[1, 3]dioxol an-2- h?-be_nzoyl)-pyrazol-1-y|]-|\|—

cycl opropyl - 4- net hyl -benzanu;igz 5 (Exargpj,é'EB 1.14 g, 2.6 rmDI/Q was suspended
in aqueous AcOH #20 i, B _Med n H2O). Baci al MAGEH was acdie ot drlpgw se
until a clear sol upTodn WER (%t ai ned. THE react iaghh, @bt ur e was Staakcleesh at

rogm t enper at uy, over night —.Evapor at | 6r° of t he—setv er redueced
ptessure to give resi due.2°CTol uens Et OAc wer e added d the m xture
was concentr at ed‘eapal nto give the WO, 0?/ 009973 PCT/ US¥9Q41020384

A, N-Dimethylaminomethylene-4-methyl-3-nitro-benzamide
4-Methyl-3-nitro-benzamide 1 (10 g, 56 mmol) was suspended in 80 mL of
N,N-dimethylformamide dimethylacetal and was then heated to 95 °C for 2 h. The
C red solution was allowed to cool to room temperature with stirring. After another 2 h,
10 the resulting red precipitate was collected on a fritted filter, and was washed three
times with Et;O to give N-dimethylaminomethylene-4-methyi-3-nitro-benzamide 2 as
ared solid (8.7 g, 66%). HPLC (4 minute gradient) tg 1.76 min; MS m/z 236.0

[M+H]".
B. 3-(4-Methyl-3-nitro-phenyl)-4H-|1,2 4]triazole
15 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

20 organic layer was washed twice with saturated NaHCQ; solution, then dried over



-72 crude product that could be purified by silica gel chromatography
(hexanes/ Et QAc: 1/4). The desired

3- (5- am nd¥aA2@30697hy| - benzoyl ) - pyrazol - 1-yl ] - N- cycl opr opgTAK%2004/020384

met hyl - benzam de 6 was obtained as a yellow foany solid (0.91 g, 89%. M5

mz 389] [MrH'; 'H NVR (300 Mz, CDCh) $).61 (m 2 H), 0.85 (dd,, = 6.9
Hz,J25:124Hz 2 H), 2.25 (s, 3H) 87(m1H),595(brs 2 H),
657(brs| H, 7.44 (d, J=8.0 H, | P§ 7.67-7.78 (m 4 H), 8.07 (s, 1

, 8.09 (d, 10. 12 MPLE 10
o opar ati o’ MESGh ?\ﬁfw@bn@@gﬁ%ﬁ%%m i3y B pros BPRE M oy 16
CNZ‘%LZW "\J/E%’]'_' Naﬁﬁg;wgcgﬁﬂztﬂg}éi txﬁg'orfﬁﬂ)-gmggseo@g\HQdoll%teé\‘o% e itk Zo gl NH2 N
3- [ 5- ani no- 43{&ricthyh3- nﬂuepmmym—c:aymam]mazojdum 8 77%). HPLC (4 minute

cycl opropyl - 4- net hyl - benzanm de 6 I n_nmethanol (3 .nL) was
15 added Napgrdient)tpd.82 @“EQM%\“B‘[Z)Z%S‘I‘HS%F% ctﬂm WM%@‘#&%@ 34t r oom

tenperatyre %r]glg’t eéégﬁuth é Jwa§ 9a§lgﬁ 7R (guyne,h) tlfﬁ:)é %\?sg E'EB d the

m xture was extr ’acet at e. “Thé "or ani €’ ayer at ed

and washed WcthimmeiBysand, $@5Wﬁ)%dl4|§ﬂdl3§9| 180.8121 809 8ppadli ¢ was then
dried over Na2SO4, filtered and concentrated to give a ré?l due that could

be purified 6y siRiMethyb5-(20-[d{*4dtriazod3adhphémytlamine 1/ 4 hexanes/ Et OAc). The
desired 3-[5-am n

hydr oxynet hyl - be ng‘éé‘l@%BW%‘?BTO'Ph?Vﬁ%'EKI%’ﬁBBf‘%ﬂﬁ/? 738 17 Mol ¥ de 7 was

(I\J/E;[Za' n(CaZ([j)CIE”iI)S ﬁlsééﬂdeﬁ iR Qﬁ@ fhi( (-?ert]’i?lol with®. 35“@].,;3:? 23%111131&)1\6?'2'105?:11&'5&&'\4? (300

2H), 5.90 mquHﬁ‘,l Undff nifoesen, 900 r)1g of 10% [(a;}had@m) on mtlﬁted warbordryy . 99 6 (' )

1H ppm V\D %‘395&1%8%%%113”14 dS cz)ge%4g13g %voa%%ubbled through the reaction mixture via a

balloon attached to a syringe needle for 5 minutes. The reaction mixture was then
stirred under an atmosphere of hydrogen gas maintained by a balloon at room
temperature for 5 h. The catalyst was removed by filtration through a short pad a

15 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

20  minute gradient) tg 0.79 min; MS m/z 175.2 [M+H]"; '"H NMR (300 MHz, MeOH-d+)
58.10(bs, 1 H), 7.54 (s, 1 H), 7.29 (m, 2 H), 7.15 (d, /= 7.6, 2 H), 2.23 (5, 3 H) ppm. o -'r_ }
D. [2-Methyl-5-(4H-{1,2 4]triazol-3-y)-phenyl]-hydrazine

2-Methyl-5-(4H-[ 1,2, 4]triazol-3-yI)-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)

25  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(I)chloride (481 mg, 2.59 mmol) in
conc. HC] (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 (26 Img) which

30  was used without further purification. HPLC (4 minute gradient) tg 0.71 min; MS m/z
190.1 [M+H]".



- 73 EXAMPLE 11 Preparation of

3-(5-am no-4-[ 3-(4- et hyl - pi perazi n-1-yl net hyl ) - benzoyl | -
_pyrazoi-|l-yl]-N-cycl opropyl -4-nethyl -benzamde . p. HN NH2 O M'~N N M

5 To a m xt ¥®20§50@9735- am no- 4- (3-f ornyl - benzoyl ) - pyr azol PCHAIPRHN/02¢384

cycl opropyl - 4- net hyl - benzam de 6 (Exanple 9, 1.0 eq) and 1-nethyl -piperazi ne
(1.09 eq) in equal volune of 1,2-dichloroethane and di chl or onmet hane was
added AcCOH (0.96 eq) Sodlun1tr|acetoxybor hydrlde (1.5 eq) was then added.
The reaction 10 nlxture was stirred at 't enperature for 2 h. Aqueous

cthyl "acet at o, Ehe He %ﬂﬁ@%ﬁ%i%@%ﬁa&&w@ Pl datang
saturated NaC sol Rl ‘%‘H anic layer was then dried over Na2SO4,

filtered and conce tded 16 2.4 e 4HDAL 2 STd31-88)) iy 8rabih
silica gel chromat cr:gégphy (el uedrf\lﬁ)fqglngemﬁ 32/%}% hanol tbﬁ(e)nﬂ%ﬂ/]éﬁogglg

CH2d 2/ MeOHI Nm(%m)rng,\ésuzhateei%s rBolyfiz EYON3 (35 inkiwids’ added—B-Nmo@BGO |sz

CDC13 6D 2..30 52 (b
8 H, )2 90 Ih"'Pﬂ)%’tp@ W'Pg‘("qua%%%%qfﬁ&%m%g@aré"% (%%F'E‘ H)’““ 7. 4\55 Efn
3H), 7.70 (m @dm. SZ)CB§8 169% (%p%m&%ﬁw}:@a&%efﬁgﬂ Br@pﬁf"@tfbpm 94 hours.

3-[ 5- ami no- 4- ( 3- nor phol i’'n- 4- yl et hyl - benzoyl ) - pyrazol - I-yl |- N-
cycl opr opyl - 0-lteah gdoled remndemperaire, Nbﬁmptratbﬂﬁfglhlb mﬁ@pmtaeoaﬁmomsaﬁe

PCTLUSZ004102008% o 14, 5 1| Bt SRS S e SR b AcRASSEL P! ne

{5-amino-1-{2-methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-1H-pyrazol-4-yl} -phenyl-
. L 10 methanone 7 as a white solid (21 mg, 0.09 mmol, 8%). HPLC (4 minute gradient) tg
1.89 min; MS m/z 345.2 [M+H]"; '"H NMR (DMSO-ds, 500 MHz) § 8.40 (d, 1 H),
8.24 (bs, 1 H), 8.14 (s, 1 H), 8.12(d, 2 H), 7.34 (bs, 2 H), 7.92-7.85 (m, 4 H), 2.49 (s,
3 H) ppm; '>C NMR (DMSO-ds, 500 MHz) $152.9, 142.2, 140.5, 137.1, 132.7 132.2,
1294, 128.8, 127.6, 126.0, 103.6, 18.1 ppm.
15 EXAMPLE 8

Preparation of 3-[5-amino-4-(3-[1,3]dioxolan-2-yl-benzoyl)-pyrazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide

o) HN
(\ O NH, 0
0
by 'N
N
Me
0 9 i Ph—N=,
CH TN
OMe  PTSA, benzene OMe LDA, CHaCN NHPh
o~ THF, 60 10 0 °C
CHO o toluane

reflux O'L__jo 26% ‘L__/O 100 C
83% B1%
1
2 3
0
0 NH
CN
| " v
HaN
NHPh z
TFA 8
o
P DMF, DIEA, 160 °C

microwave
100%



met hyl - pi peridine. Yield 45% Ms nmlz 460.2 [MtH';'H NVR (300 MHz, CDd 3)
b0.61 (m 2H), 0.87 (m 2H), 2.26 (s, 3H), 2.25 (s, 3H), 2.49 (m 4H), 2.90
(m I1H, WOYWNIH) 372 (t, J= 4.4 Hz, 2H), 5.85 (br LCT2VH2008028384( br s,
IH, 7.45 (m 311), 5 7.71 (m 2H), 7.83 (m 3H ppm EXAVMPLE 13 Preparation
of 3-[5- Am no-4-13-(2-norpholin-4-yl-ethoxy)-benzoylj-pyrazol -1-

yl [ - N-cycl opropyl - 4- net hyl - benzam de P O El%l HNOC/r ~-.) AQAf _NMDO
AN~t] OCN ft-N1 OEt _Y HC | On |IDA pT, NHPI I 18t 1 PN1$. KCO ] HF OH

t

NO -0 O 20O 0 0 OH.0 N \.CH HN 7 O NN h' C~PWWh Ce
NN 1 AP SR P laolangrYEFgRpals aeid fethy! ester

2-

Nor pbol t n- 4- ylx @biereor st il senabic Aciltrdthyiesieet (B bonat e
.2 g, 45 mmol) was added t bl% gI\/F sol u'flon (}iOO ( @9%5579%1961)

3- hydr oxybenzethyleng g[yB0oBR. Zﬁ m204¢r9ruh)191) ﬂndﬂiﬁhtmd&ﬂwwd mmphmﬂmlce(o 78

hydrochl ori de ( 8 30 o and | ture

stirred at 15% %B&Eﬂ'&%‘? 8Y<8 ‘m@ﬁ]ﬁmga@'@%ﬁ@n t‘i‘ﬂ’(? S|due
was suspemded tafatl ﬁ{el”a{imﬁg ﬁiaﬁﬁﬂ! hakfs#pheded. Pobrdthe HASNPRDRAreDHtoSAL Ur at ed
NaHCO3 sol ution and then “brine, and was dried over sodi um sul fate. Sol vent

was evapor at emlxt@rmfeioaleﬂhqumdiaﬂcoﬁm(dzﬁIWCpﬁm prganic\lhyes mhas syparited and ¢
aci d et hyl ester woil (5349, ,959. HPLC (4 m nute
gradient) to °‘Fﬁr§'32§}é grﬁh]i“é‘g (“’f"‘%?‘fo‘B%F “iﬁtgf'ﬂbg%om 020384

punfied by silica gel chromatography (eluent: 8/1 hexane/ethyl acetate). The desired

O-\
Os
3-(
(6

3-[1,3]dioxolan-2-yl-benzoic acid methyl ester 2 was obtained as a colorless oil (6.41
10 g 83%). '"H NMR (300 MHz, CDCl3} §3.92 (s, 3H), 4.01 (m, 2 H), 4.13 (m, 2 H), o ( )
5.85(s, 1 H), 7.46 (dd, J; =J,= 7.7 Hz, tH), 7.68 (dt,J, = 7.7 Hz, J,= 1.2 Hz, 1 H),
8.05 (dt, J; = 7.7 Hz, J, = 1.5 Hz, 1 H), 8.16 (dd, J, = J, = 1.5 Hz, 1H) ppm.
B. 3-(3-[1,3)Dioxolan-2-yl-phenyl)-3-oxo-propionitrile
To a mixture of acetomtrile (1.90 mL, 36.4 mmol) in THF (60 mL) was added
15  LDA (1.8 M in THF, 33.9 mL) at —78 °C. After stirting 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 NH4C1 was added to
quench the reaction. The mixture was extracted with EtOAc three times. Organic
20  layers were combined and dried over Na,SO,. Filtration and concentration in vacuo
gave a residue that was purified by silica gel chromatography (CH,Cl,, then 20/1 o )
CH,Cly/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,
CDCly) 64.12 (m, 6H), 5.86 (s, 1H), 7.55 (dd, J; =S, =7.7Hz, 1H), 7.77 (d, /= 7.7
25 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
30  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, CDCl;) §4.12 (m, 4H), 5.92 (s, 1H),



-75 B. 3-13-(2-Morpbolin-4-yl-ethoxy)-ph enyl]-3-oxo-propionitrile Lithium
diisopropylamde (16.4 nL, 29.6 mmol, |.8Msolution in

.hept ane/ t etrahydrof uran/ et hyl benzene) was added dropwi se to the sol ution of
acetonitril Q2005049729 6 mmol ) in dry tetrahydrofuran (20GHYS2844/020388 C j n
nitrogen 5 atnosphere. After stirring the reaction mxture for 30 mn, a
solution of 3-(2- norpholin-4-yl-ethoxy)-benzoic acid ethyl ester 2 (5.5 g,
19.7 mmol) in dry tetrahydrofuran (20 nlL)+jsas added dropw se and stirred at
- 78 Cfor 1 hr. Water was added and t he aqueous | ayer was separated and
acidified wthsdglgt e i . rrod =exgracted
into et hyl ace?'gtbg.lll’ %ﬁgy?g{%?g)’l ‘g?/se?ﬁ\{gsi?Sﬁl\;ﬁa@ﬁg?a\%d?hjpbmfggﬁﬁ%en
dried over sodHanK)Bf0at(m, 2Hhppmol vent was renoved in vacuo to give

vel Low oi | (4 8-g) . Hpminetrt (i Solgxhignedrybdueolth-parsol s ENGeboesofly
LMrH] +. C. 2- 13- ( 2- firmgshpkhenzamide ot hoxy) - benzoyi | - 3- phenyl ami no- acryl on
itrile A @ xture Ofy m; : vl 3. ino- iri
3-[3- (2 morphol i n-4}E\y ixturg of 243-[h3{diquolag-Zyl benzoyl)-3 phenylaming-acylopitrile 4.
17.5 nmol )  and(MMNe,d.ghemol ) D-eyeitpdopryd 3(lydeazino-LthethyirbretiZaniide, ¢hifludredogtine

bas T etoved andd eHes GPARIEEr el slkebpERad D Y wid FRBRAE g vas

chr omat ogr aph iR, lg}gg 1 Bl ield
2-[3-(2- ?mr Bhgrﬁﬁgqgﬁgt@g‘%@ﬁteﬁ o’i‘f*l - 3- ghfe)éléllnam n%dgggﬂ%&%ﬁo@ t}‘ll | i ght
yel l ow solid (oin gmpéiatdd andEordPhiatéd! Thie obtaimed residuentgs puRfigd B3 siticagelVS n z
378.2 [ MtH] +. D. ) .

3 55 A naha. 1 SromatagraphuEadisnt o MESOEUREYS to \I9NBIRAQ). T desired 3-

nmetkyl - benzoi cragl (3. : 22wl " ~1-vI1-N- -4 -
2-[3-(2-Mor phopiaﬁ%1 091 g3e{1ﬁ?é%))x9 %ﬁz%yqeﬁc?—l)p%ﬁﬁléﬁ%g %ygrkmr%prﬁlﬁr?mletgyh (189

ng, 0.5 mvl) hetadideSiwazohaindd menhorangeanlio (€26 WOPR)AIMSah 0433 M+H Exanpl e
3A 25 152 ng, 0. 75 mmlw\ée suzﬁended in N N-di m%t hélfor manm de (5 nL) and
heated at 160 CGIREYRIOA P P.686me2H), 0k Gt Dvkd4 & APdra8 Eamalid. t he

resi due was syl et gy Q) U, 681 ARRIARTARNY, S Es@ 1 M s (BT AL

3-{5-am no-4-|

(2- mor pholiisn- 4=yi.6 Hi NAKY ¥ 70 €0z D), 17-8(08 380, 1.95 (s} 1K), ®e00hy) Heppmei ¢ acid 5 was
obtained as a light yellow solid (200 . HPLC (4 mnute gradient) tR 1.60
mn, MS 30 mz 451.2 [ M+H +. WD 2005/8B BLB@ET/ US2004/ 020384 E.

ML L L o et

(5- ani no- 4- [ 3- f¥! 4-yl - et hoxy) - benzoyl j - pyrazol -1 -yl
}-4-met hyl -benzoic acid 5-(400 ng, 0.89 mmol), cyclﬁgropyl am ne (0.89 mml),

H HN
O N, o
P O
" _N
N
Me '
o NHz NH aq. AcCH o NH, H

_ N 8o% = Ay

“-.N -‘N’N
OUO . \O .

A mixture of 3-[5-amino-4-(3-[1,3]dioxolan-2-yl-benzoyl)-pyrazol-1-yl}-N-

20

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
25  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



5 EDCl (340 ng, 1.78 mmol ), HOBt (272 ng, 1.78 mol) and

dii sopropylethylamne (459 ng, 3.56 mmol) in dry N, N-di net hyl for mam de (10
m.) was stirred at room tenperature for 18 h. Solvent was evaporated and

t he resi doeovwesoessspended in  Et OAc and washed by wat er, PEINis2en4@doIsia HCO3
solution and brine. The organic |ayer was dried over sodiumsulfate.
Product 3-{5-am no-4-[3-(2-norpholin-4-yl 10 ethoxy)-benzoylj-pyrazol-1 -yl)
-N-cycl opr opyl - 4- et hyl - benzam de 6 was ojj.ained ( - as a light yellow solid
(45 ng, 109% after purification by colum chromatography (100/10/1

Et CAc/ MeOH/ EtciiNie prolhhdt ik cﬁﬁlﬂ%%nﬁﬁ@@b?@ﬂﬂ:a g8 chréifatographMheithies/ TR c24

[ MtH] +. EXAMPLE 14 15 Preparatio

of 3- [ 5- ani no-Y4). The desited Sxip- mwzcﬁr(%fowvhbmmynmazul tylrNmyelopropyl-4-

4- et hyl - b N N BF CraO
LOA N y780?:n2|§@‘9\ebelﬂzﬁ"%$‘9 A‘?bé?‘gﬁde%p 2 yligy fostlysoBd (061 8% M

Hi--' O NVe2 py NMIR omy

20051009973 P%Tlg?{ 2o§§| (?%0384(3(?07% A f|mo((>';"§/- engﬁsgdg)c%i? ﬁ% y%)ster

K2CCB (6.9 g,= b04itmP})aRds (8-3ddh@rd7qmud ), adddbirst DH), G5BT (hrs,dnHpf7.84(d,

the. “m xtur e 48 XEATIR 77T S8 k3500 L oRdake /™ B3RkG Mgk 31 G oy

filtration. EHfllbtmq;q malgp,ﬁoncent rated in vacuo to give 3-benzyl oxy- ben20| c
acid ethyl ester 2
EXAMPLE 10

Preparation of 3-|5-amino-4-(3-hydroxymethyl-benzoyl)-pyrazol-1-yl}-N-
10  cyclopropyl-4-methyl-benzamide

HN
O NH, o
HO
Zoe= ’N
N
Me

o)
O N, H NH, N

_ \V’ NaBH,, MeOH =\ v

N —

N 58% N

NN
o OH
6 7

To a mixture of 3-[5-amino-4-(3-formyl-benzoyl)-pyrazol-1-yi]-N-

Q)

- I

cyclopropyl-4-methyl-benzamide 6 (38 mg, 0.098 mmol) in methanol (3 mL) was

15 added NaBH, (11 mg, 0.29 mmol). The reaction mixture was stirred at room
temperature for 1 h. Aqueous NaQH 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,SQOy,
filtered and concentrated to give a residue that could be purified by silica gel

20  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) §90.56 (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 (5, 1 H) ppm.



colorless liquid. B. 3-(3-Benzyl oxy-phenyl)-3-oxo-propionitrile LDA (1.8 M
100 mmol, 56 nl) was added to a solution of acetonitrile (4.1 g, 100 mmol)
in THE (100 nmL, dry) at -78 C under nitrogen. The m xture was stirred 10 at
- 78 C for B®2WH0IN3sol uti on of 3-benzyl oxy-benzoi c aci d PETRISZ0&REEL 2 | n
50 nL anhydrous THE was then added dropwi se to the reaction m xture. The

m xture was stirred at - 78 Cfor | h before water was added. The organic
phase was separated. The aqueous phase vv_aﬁ_aci di fied by hydrochl oride acid
until pH - 2, and was extracted by Et OAc.""THE and Et OAc | ayers were

conbi ned and washed by water, 15 bri ”Ex&iﬁbﬁ prer Na2SHA. Sol vent was
renoved in vacuo and the solid residue was riturate with Et20 and dried in
vacuo. The desprepsratiothiGt{S3armiiroE ({4~ merhyHpiperayindt-ylahp)-bebgoyilril e 3 was
obt ai ned as a ]hlrﬂﬂil-lb*l?iﬂlcﬁﬂb]bﬁﬁw-i-nﬁ)etﬂyl-&?l%micﬁ _ _ _
2- (3-Benzyl oxy-"benzoyl ) - 3-di net hyl am no-acrylonitrile N, N-D nethyl formam de
di net hyl acetal (10 nlL) was added to the solution 20

3- (3-benzyl oxy- phenyl ) - 3-oxo-propionitrile 3 (2.5 g, Y0 mmoL) in DVF (20 ni,

dry) and the m xture was stirred at 100 C fegr 3 _hr. | vent was renoved and
the residue was purified by silica _gel col fim foma ogﬁaphy (Et OAc as

el uent). Product 2-(3-benzyl Osﬁ Zo - tFet h ino-acrylonitrile 4
was obtained as a |light yelpyg

id g, 5 D.
3- [ 5- Ami no- 4- ( 3- benzyl oxy- benzoyl ) - pyrazol - 1- y\I?\FI cycl opropyl - 4-
nmet byl - benzam de 2-(3-Benzyl oxy-benzoyl ) - 3-di net am no-acrylonitrile 4
(147 nmg, 055 mol) and N-cycl opropyl - 3- hydr azi no- 4- net hyl - benzam de,
trifluoroacetic acid salt 8 (Exanple 6C, 240 ng, 0.75 mmol) were dissol ved
i ne (5 mL) and vkesa medured i3S amined-(@-formyltenood)rpyrexadrt-§ldN-30 i n.

Sofwent was reppved and the .residu ri,f | ed | u 31 .

£ 0o/ hexanes) JeBPBRTEL et tEhrnios bTExaBhle ) |8 GaltbSbmalubirgeine

PCT/ 1152001/ 020384q) m/ual volume of 1,2-dichlorocthane and dichloromethane was added

benzoyl ) - pyrazol -1 @/I J-N-cycl opropyl - 4-net hyl - benzam de 6 was obtained as a

light yell ow A«PH (0.9G 2q) Sngiurs 2acetor)irovphydrits (RS eghwas them added. The reaction
3 am nfa s (Rt R A 1Bg ARl for ¥ b AREUS NABHPRM adfea To quench

nmet hyl - be

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 layer was
then dried over Na,SQ,, filtered and concentrated to give a residue that conld be
purified by stlica gel chromatography (eluent: 9/1 CH;Cly/methanol then 9/1/0.05
15  CH,ClyMeOH/NH;H,0). Yield 67%. MS m/z 473.3 [M+H]"; 'H NMR (300 MHz,

CDCl3) 80.61 (m, 2H), 0.86 (m, 2H), 2.26 (s, 3H)}, 2.30 (s, 3H), 2.52 (brs, 8 H), 2.90

‘ C, (m, 1H), 3.60 (s, 2H), 5.87 (brs, 1H), 6.30 (brs, 2H), 7.45 (m, 3H), 7.70 (m, 2H), 7.83
(m, 3H) ppm.

EXAMPLE 12

20  Preparation of 3-[S-amino-4-(3-morpholin-4-yimethyl-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide



HONHV ~'" ANNMe L HI HH2ZN NN H1PdIC (10%9 HZN NN MOH, rt ° Od
OH & OH 6 7 3-[5-Am no-4(3-benzyl oxy-benzoyl ) -pyrazol -1
-yl ] - N cyNopmoypsmw?y- net hyl - benzami de 6 (200 ng, 0.43 np@i/Uswasonizssol ved

in MOH (10 nL). Catalyst 10% 10 palladiumon activated carbon (dry) was
added and was stirred in an atnosphere of hydrogen for 2 h. The catal yst was
renmoved by filtration and solvent was regpved in (c)' | vacuo.

Pr oduct 3-[ 5- am no-4-( 3- hydroxy benzoyl ) - ‘i/razol -t-yl]-N-cycl opropyl -

met hyl - benzam de s obt a li q? el | ow s?l id (140 870
EXAVPLELE 15 Pr e% plc'ﬂ;?e qreasm xample 11 except morpholine w edln%ﬁaceo

3- 15- ani no- 4, ilinbeviQu Whop ISRt ado.Y YAhQORIB
et hyl - benzam g‘%’ Ip@ " OB/WS;\NN 41\% 20 51%09973 PC%Z%O %) 020384

.79 0 NH P Tmrm/zm, ﬁllﬂ,7 (ﬁl QH)2 26\, BH), 2:25 (s;-3H)Y.49 (in, 4H)| 2.08 (th, HI)e f
I NPh e 3.59 (s, 2H), 3.72 (t, J = 4.4 Hz, 2H), 5.85 (brs, 2H), 6.35 (brs, 1H), 7.45 (m, 3H),
5 7.71 (m, 2H), 7.83 (m, 3H) ppm.
EXAMPLE 13

Preparation of 3-{5-Amino-4-|3- (2—morpholm-4-yl-ethoxy)—benzoyl]-pyrazol—l-
yl}-N-cyclopropyl-4-methyl-benzamide

N /\/0‘ : " E d
~A T
¢ o CN Pn—N=
OFt o/ o @ioet LDA, CHyCN (;HKJ T NHPD
' THF

Q)

18-crown-5, KoCO3
9 2 O\/‘N’\ O\/‘\N/\'
(o o
1 2 h ]
OH Q Q
O Ny OH ©  wH, NH
= ) EBCI e N \7
qun 7 2y cytiopropylamide sy
0\/\" 0-.‘/\“
O, 9!

10 s o )

A. 3-(2-Morpholin-4-yl-cthoxy)-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
15 100 °C for 20 hr. Solvent was removed in vacuo and the residue was suspended in
ethy! 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 oil (5.3 g,
95%). HPLC (4 minute gradient) tg 1.47 min; MS m/z 280.2 [M+H]".



~ZJ A 2-(4-Methyl-benzoyl)-3-phenyl am uo-acrylonitrile A m xture of

4-t ol uoyl acetonitrile 1 (4.0 g, 25 nmmmol) and N, N 5 di phenyl fornmam di ne (4.9
g, 25 nunol) in dry toluene (50 nL) was heated at 85 C for 16 h under

‘ni trogen. TNEO MOFOMPB was cool ed to roomtenperature and FIO/P820044R038exanes
was added. A yellow precipitate was forned after the m xture was stirred at

roomtenperature for 5 mnutes. The solid was collected of a fritted fl ask,

and was washed with hexanes to give pure

2- (4- nmet hyl - benzoyl ) - 3- phenyl am no- acryi or'l-{st‘ri le 10 2 (4.5 g, 68% . 1H NWR

300 MHz, CDC13),5 =.13. Q, ol d, J=.7.9. 2 , 7.42 (t,
S: 7.4, 1 H), 228-g‘l%"%Wﬁ“‘#ﬂ%‘ﬁi‘i’é”"(%”“&'lﬁg%‘blprﬁ!’!”W e (g? 3H) p|(om
B. 3-[5-am no- 4- (4- nikibid dilkEprepyibmide)(184GhE. 129/4 hmi$1 C/SN1GRBARRY lin 4- et hy! -
benzam de 15 A m xture of 2-(4-mnethyl- benzoylge-dB- phenyl am no-acrylonitrile 2

(205 ng, 0. 78heptaricitetraiydsofbrepietyyiienzeney wasadded -diopyasehipl the sadutaon efe

trifluoroacetic_ acid, sal Exampl e 6C, 25 78 \mmol,), «and .

di i sopr opyl et h?‘fegorﬁ'tﬁée (?Ozt &Egrﬁ?"ﬁﬁggﬁ%ﬁﬁyﬁﬂwom%& ﬁgﬁoﬁ_lwgmlggﬁt ed at
65 Cin fog 18mh;os§ielre<emer\aaﬁinrﬁeﬁ@aee@tiMixtﬁre%ﬁﬁﬁhmyssamﬁorpym-tz-ed by
silica gel colum chromat ography (EtOAc/ hexanes, 20 gradient from1/3 to

3/1). The pr oduworpholin-4pd-cthaxtylrbenzoier acid ethylinster 2i(5.0rgal 9.3mmpol in 20 to gi ve
3- [ 5- ani no- 4- (4- met hyl - b 1).- -yl - N - 4- ety -

bensam de. 3 as R0 ook B btoptsebnd st A AL LEITE Wi & 5 6
mn; M5 Mz 3¢as£dded/ifill the a&hhm(y@?’% B%%ratmﬁﬁﬁﬁeh Wit dilkte hydrochiéri®. 1
., 7.93 (d, J=8.0 1H,.851 (d J=40 115, 7.83 (bs T B 7.82 (s,
| H), 7.70 (d,acidtoptd7. Phoprodhct was Bgtrgafied into @hyl acatatd) Thg ogganicdaye was7. 9, 2

0" 5 (B oaen e ik S s obisoligy Sl 79 sohvalipad el 141 o
23,1, 21,0, 17 g S T e e 17
Preparati on of yélopsoibéd. 5 ). HPEEh@apinutengradient) t 1.Y1 iy M oi/pp7 DR YM+E et hyl -
benzam de p H(B,I. N2 -B-d\-li%ol\ll'pholin-4-yl-ethoxy)-benzoyl]-3-phenylamino—acrylonitrile
A mixture of 3-[3-(2-morpholin-4-yl-ethoxy)-phenyl]-3-oxo-propionitrile 3
15 (4.8 g, 17.5 mmol) and N,N-diphenylformam:dine (1.2 g, 24.5 mmol) in dry toluene
(100 mL) was heated at 110 °C for 3 hr under a nitrogen atmosphere. Sojvent was
removed and the oily residue was subjected to silica gel column chromatography
(gradient 100% EtOAc to 100/10/1 EtOAc/MeQOH/E;N) to yield 2-[3-(2-morpholin-
4-yl-ethoxy)-benzoyl]-3-phenylamino-acrylonitrile 4 light yellow solid (3.1g, 47 %).
20  HPLC (4 minute gradient) tx 2.04 min; MS m/z 378.2 [M+H]".

C D. 3-{5-Amino-4-[3-(2-morpholin-4-yl-ethoxy)-benzoyl]-pyrazol-1-yl}-4-
methyl-benzoic acid _

2-[3-(2-Morpholin-4-yl-ethoxy)-benzoyl]-3-phenylamino-acrylonitrile 4 (189

mg, 0.5 mmol) and 3-hydrazino-4—methyl-benzo_ic acid hydrochlonde 7 (Example 3A
25 152 mg, 0.75 mmol) were suspended in N,N-dimethytformamide (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-yi }-4-methyl-benzoic acid 5 was

obtained as a light yellow solid (200 mg). HPLC (4 minute gradient) tg 1.60 min; MS
30  m/z451.2 [M+HY".



M 00 (MaCH NiNCH(CNh~TsOH \ HN-a H, N rcucraraw. | 2oc N, NaCac. AcOH
INYNH2 3I. 30%for two steps N?~t R= Me, Et 2 CN O HN--I1 NNH2 i N1
1 5014A

3- (5- Am neyd 2ega®73 M dazol - 1-yi ) - N-cycl opr opyl - 4- net hyl pbenzasis@cossh .
m xture of 3-am no-N-cycl opropyl - 4-net hyl -benzam de 1 (380 ng, 2.0 mmol) in
2.0 mL of triethyl orthoformate was stirred at 120C in m crowave for 20
m nutes. The sol vent was renoved under reduced pressure. The residue was
dissolved 10 in 5 mL of acetic acid and fffen was added

am nomal ononi tril ep-tol uenesul fonate V (506 ng, 2.0 mmol) and sodi um

acetate (164FEsy, 3- {é-mfr“-[3%%'“!@'&89llwﬁ%hmhﬁa@ﬁfpﬁml‘&w'}‘%m
t enper at ur e over ncytlopropybdmothyk-bengamidé | uted with 20 nL of water and then

extract od w (h £t Sapoute? 3o S HE-LAbmndlt 4 Hhih P ool e hed 15
with water (3f-simetbeRididseid sq«m , 089 %ay%d&ﬁ@@lanimé toesmrﬁm)i

concentrated” i n vacuo evapor at ed. e residue was purified by silica gel

col urm cBr omEDSI{3¢hmg, | T@mmoﬁsd‘l@m exle mg 1ol mmol) a?létdmamrblﬁ)’lﬂtbyglrmee

3-(5-am no- 4. no da [0 | - ben mde3asa
col(orl ess sopfséa %W%%d#%}lyl?jﬁ% ﬁﬁ?ﬁ%ar(g%@t r§@ mn; NS
mz 282 [M*""lemﬂéﬁtg%{ Wﬁ@&vdﬂWﬁé ¢DZRBME residhib vos suspendcd in

3- (5- Am no- 4- benzoyl -i m dazol - I\I—cyel@gropyl 4- et hyl -benza mde To a

sol ution of FEtQA8cand W@slmdd)yamen sﬁtulat_ﬂleaH sqluisgrcansihringy [The ongsariicy | -

b d dded
phony! nagnes e BPL et er i spffa Brofich ot GiaBinerPEC TRyt iy °°°
sol utiongdS (émox})obéﬂzbym\@ﬁaa@hdﬁsh}am:ymgrdﬁquﬁa &hfd%%:i&%ﬂftﬁh&i‘t The(”)

solution was neutralized with di'l uté aqueous he m xture was
extracted w aha hglnweilawesbhd €45 @gﬂw/ﬁla&fzzppnﬁadidemdeMeramgnam ed over ~

Na2S04. Evap?{(%/ {or Et(SAC/lR/FC(ﬁ%JEY?,ﬁ}F HPLC (4 minute gradient) tg 1.69 min; MS m/z

490.24 [M+H]".
EXAMPLE 14

15 Preparation of 3-[S-amino-4-(3-benzyloxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-
4-methyl-benzamide

o HN
S 'N
N
Me
0
0
o OFt N e ook,
Ot PhCH, B¢ CH4CN, LDA N _<
- . 0 - crec HiC  OCH,
Acelone, it —_—
OH K,CO3 2
1 3
CN H N
[ H
NMe; NHNH; TFA

4 OMF, 160 °C
microwave



gave a residue which was purifiedd by HPLC to give 3-(5-Am no-4-benzoyl -

I m dazol -1 -yl)-N-cycl opropyl - 4-net hyl -benzam de as a while solid (56 ny,
789% . ( 10 LCM5 (4 minute gradient) tR=2.07 mn; MSmz 361.17 [M+ H +
"EXAMPLE 18 PEpa5ePtn of PCT/US2004/020384

3- (5- Am no- 4- cycl ohexanecar bonyl -i m dazol - 1-yl ) - N- eycl opr opyl -

4-nmet hyl -benzamde N~ - NNH2 NH O 15 Simlar procedure as in Exanple 17
except cycl ohexyl magnesi um brom de was us in place of phenyl magnesi um
brom de. HPLC (4 minute 10-90 gradient) tR"2.01 min; MS niz 367.29 [MH".
20 EXAMPLE 19 Prepajation of R

3- ( 5- Ani no- 4- cytl og%ﬁfﬁﬂ’QW'Bqu‘fW SYbESter vy N

eycl opropyl - 4- met hyg /6 3g, 46 ritm6l) M | §3tkowh-blwere SIded kP4 sdli@sesk e as in

Exanpl e 17 except cycl opentyl magnesi um brom de 25 was used in place of
phenyl magnesi iydrdsyobringdeic apidicthyl 4stei h(8.2 g180 @ody macesond (10Rmi).aad thd n; MS

AT WG LT N S e )
met byl - bengam Bt Wad cdnceftrdibd Machiald give 8-bERtyldty-benzoic acid ethyl ester 2 as a
colorless liguid.
B. 3-(3-Benzyloxy-phenyl)-3-0xo-propionitrile
LDA (1.8 M, 100 mmol, 56 mL) was added to a solution of acetonitrile (4.1 g,
100 mmol) in THF (100 mL, dry) at -78 °C under nitrogen. The mixture was stirred
: C 10 at—78 °C for 30 min. A solution of 3-benzyloxy-benzoic acid ethyi ester 2 in 50 mL
anhydrous THF was then added dropwise to the reaction mixture. The mixture was
stirred at ~ 78 °C for 1 h before water was added. The organic phase was separated.
The aqueous phase was acidified by hydrochloride acid until pH ~ 2, and was
extracted by EtOAc. THF and EtOAc layers were combined and washed by water,
15 brine, dried over Na,SQOy4. Solvent was removed in vacuo and the solid residue was
triturate with Et;O and dried in vacuo. The desired product 3-(3-benzyloxy-phenyl)-3-
oxo-propionitrile 3 was obtained as a light brown solid (11.0 g, 87%).
C. 2-(3-Benzyloxy-benzoyl)-3-dimethylamino-acrylonitrile
N,N-Dimethylformamide dimethyl acetal (10 mL) was added to the solution
20  of 3-(3-benzyloxy-phenyl)-3-oxo-propionitrile 3 (2.5 g, 10 mmoL) in DMF (20 mL,
C dry) and the mixture was stirred at 100 °C for 3 hr. Solvent was removed and the
residue 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 %).

25 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
30  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-



Simlar procedure as in Exanple 17 except benzyl magnesi um brom de was 5 used
in place of phenyl nmagnesium brom de. HPLC (4 m nute 10-90 gradient) 1R2.14
mn; Msrnlz 375.20 [M-H +. EXAMPLE 21 Preparation of

3- [ 5- Ami nawd 2403r00®0pr opyl car banoyl - benzoyl ) -i m dazol - 1- ylpkrhs2ddd/620384

cycl opropyl - 4-net hyl -benzamde P HNo NH ONH2 ONJ M PIAQ/ \ O MC N

"~ NN NH }N rNH V/ NH= -p,Qoytamne. FOCl | OJ 2 CN3 NN Oii)
HCi MROf rHF O N- hM oKysucdninmiOe COONO 7 4 5 15 A 3-{5- Ami no-|

- (5-cycl opropyl car barmyl 2- et hyl - phenyl¥84 H i ni dazol e- 4- car bonyl ] - benzoi ¢
acid To a solution of 3-iodobenzoic acid tert-butyl ester (4.6g) in THE (20
nL) at - 40 @ewarpw%glhﬂda@lmyérﬁéwhmgmgmm Gwroohtaiacd ane lightTHF,
8.5 m). The | okept at -40 Cto O C for 20 mn., when

3- (5-am no- 4Y c %&drxl g%ﬁ/\@?/% ) - N-cycl opropyl - 4- et hyl -benzarri de was added
and the reacti on was kept at rt WO 2BRaMPPE/AS PCTI U520041 020384 -83 for |
h. Then FIC (4 M 10 nlL) was added and the m xuture was heated at 40 to 45
C over ni ght Preparatipn of 3-45-aminprdoBrtydrexytbenzayauozok biyll:N-sycloptopylid act ed
with EtGAc fietbyldsdzat)deand t he conbi ned organics dried over Na2SO4, and
concentrated. Purification of the crude product by col um chromat ography
(EtQAc: 5 MeOH = 6:1) gave the desired product (0-469).

H
O
b 4N
N
Me

o
o
/h\

Hy/PdIC (10%
HoN N, 2 ) HoN

1 N
/ MeOH, rt
O O

0/@ OH

7

\IN

3-[5-Amino-4-(3-benzyloxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide 6 (200 mg, 0.43 mmol) was dissolved in MeOH (10 mL). Catalyst 10%

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-yi]-N-cyclopropyl-4-
methyl-benzamide 7 was obtained as a light yellow solid (140 mg, 87%).

EXAMPLE 16

15  Preparation of 3-[5-amino-4-(4-methyl-benzoyl)-pyrazol-1-yI}-N-cyclopropyl-4-
methyl-benzamide

HN
O NH, o
Me ""‘N'
Me

L3
[



B. 3-[5-Am no-4-(3-isopropyl carbanoyl - benzoyl )-i m dazol -1 -yl]-

cycl opropyl - 4- net hyl - benzam de A solution of acid 4 (160 ng), EDCl (90 ng),
~and N-hydroxysucininmde (53 10 ng) in DW (2 nL) was reacted at rt

over ni ght . W&x2005/40993n1 ) was added and the sol ution was BKTUS0&H208L h

Et OAc (15 nL X 2), dried over Na2SO4 Evaporation of solvent gave a residue,
into which EtOAc (4 nL) and 2-propylamne (1.2 eq) was added. The reaction
was kept at rt for I h., then concentratem.and the crude product purified
by col umm chromat ography to give the desired product (yield: 80%. HPLC 15
(4 mnute gradient) tR=2.00 min; MSmz 446.19 [M H]~. EXAMPLE 22
Preparation of 3-{5-Am no-4- [3 (2-di et hyl am no- et lldrcar bam)yl) benzoy

i mdazol -1 -yl }- N—cycIoFE>< math | - benzeari, 2N O H 20H
Sinilar procedure Sk ?a%phe 21 excegpt 2- dhzrha l,am noe

used in place o sOpr opytant ne. C 4 mn 18 m n;
MS nlz 475. 1% H'. EXAWMPLE 28 25 Pri¥fyaration of

3-}5- Ami no- 4- ( 3- et hyl car barmoyl - benzoyl ) -i m dazol - 1-yl ]

cycl opropyl - 4- net hyl - benza m de WD 20051009973 PCTI U820041020384 -84
Simlar procedure as in Exanple 21 except ethylam ne was used in place of

i sopropyl ani nd. HPLGHMethylinzog)-39hepy laianiacrylsbitriik0 nin; M5 mz 432,18

[ MiH 5 EXAMPLE 24 Pre ara L

of 3- [ 5- Ani no- 4- ( 3-fidh ﬂ‘g'lrﬁﬁ %%@x‘@%&ﬁwm-%&%m@ﬁymﬁ {*,3

cycl opropgl - 4apREfNforRaRAATE @D £Z5! nimof)idNiry tolefe (50 mL) was heated at 85 °C for

16 h under mtrogen. The mixture was cooled to room temperature and 170 mL of

'c, hexanes was added. A yellow precipitate was formed after the mixture was stirred at
room temperature for 5 minutes. The solid was collected of a fritted flask, and was
washed with hexanes to give pure 2-(4-methyl-benzoyl)-3-phenylamino-acrylonitrile

10 2(4.5g, 68%). "HNMR (300 MHz, CDCls) § 8.04 (d, J=13.0, 1 H), 7.86 (4, /=
7.9,2H),742(t,J=74,1H),7.28-725{m,3H),7.19(d, J=7.6, 1 H), 2.41 (s, 3H)

ppm.
B. 3-|5-amino-4-(4-methyl-benzoyl)-pyrazol-1-ylj-N-cyclopropyl-4-methyl-
_ benzamide
15 A mixture of 2-(4-methyl-benzoyl)-3-phenylamino-acrylonitrile 2 (205 mg,

0.78 mmol), N-cyclopropyl-3-hydrazino-4-methyl-benzamide trifluoroacetic acid salt
7 (Example 6C, 250 mg, 0.78 mmol) and diisopropylethylamine (0.14 mL, 0.78

mmol) in 8 mL of 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,

20  gradient from 1/3 to 3/1). The product can be further purified by trituration with Et,Q
to give 3-[5-amino-4-(4-methyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyi-
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-dy) & 8.51 {d, /= 4.0, 1 H), 7.93
(d,/=80,1H),851(d,/=4.0,1H),783(bs, 1 H),782(s, | H),7.70(d, /=7.9,2

25 H),753(d,/=80,1H), 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-dy) §
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.



-N H 10 Simlar procedure as in Exanple 21 except nethylam ne was used in
pl ace of isopropylamne. HPLC (4 mnute 10-90 gradient) tR 1.61 mn; M5 mz
418. 15 [ MOR0OS/08MANVPLE 25 Preparation of PCT/US2004/020384

3- 15- Ami no- 4- (3-cycl opropyl car banoyl - henzoyl ) -i m dazol -1-yl]- 15 '

N-cycl opr opyl - 4-net hyl -benzamde HZNHv I ONJ O ~NH Simlar procedure
as in Exanple 21 except cycl opropyl am ne s used in place of

i sopropyl amine. HPLC (4 minute 10-90 gralfent) tR 1.74 min; MS mz 444 14
[ MiH t. 20 EXAVMPLE 26 Preparation of

3- 15- Am no- 4- (3-cycl opentyl car barmylgwgw')lji m dazol -1 -yl ] -

\- cycl 0pr oDy prédFRiibi bf B454ithsa-Bikz3A0RIAREN YIRS LYSAAYBI LRyl 85~ HON
ON NON QNamkigeS mlar proceduregas in Exa%p?-lﬁg 1 excgpt y

cycl opentyl am ne was used in place of isopropylamne. HPLC (4 m nute 10-90
gradient) tR1.95 min; MSmz 472.24 [MWH . 5 MPLE 27 Preparation of 3-;
5- Am no- 4- [ 3- (nor phol i ne- 4-car bonyl ) - benzoyl }-i m dazol -1 -

yl'}-N-cycl opropyl - 4-net hyl - benzam de § ~. HoNH

NH, 0
N
@*rj

Me
0o 0
_<, >_( ;: HN—] HoNCH(CN), -TsOH C HN—<]
—_—— o ; .
HN—<] microwave, 120°C N\\—DR NaOAc, AcOH N.__-NH; o ( )
HzN 30°% #or two Sleps «NI -
4 R=Me,Et 2 on 3

0
:HN
N m-l,_4
106
N
04

5
A, 3-(5-Amino-4-cyano-imidazol-1-yI)-N-cyclopropyl-4-methyl-benzamide
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
10  in 5 mL of acetic acid and then was added aminomalononitrile p-toluenesulfonate o S

(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 EtQOAc (3 x 50 mL). The combined organic layers were washed

15  with water (10 mL) and brine (10 mL), dried over MgSQq, filtered and concentrated
in vacuo evaporated, The residue was purified by silica gel column chromatography
(1071, 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].



N N Ocj 10 Simlar procedure as in Exanple 21 except norpholine was used
i n place of isopropylamne. HPLC (4 mnute 10-90 gradient) 1R 1.67 mn; M5
mz 474.17 M-H] EXAMPLE 28 Preparation of

3- (5- Arri no- ¥82¢0808193br opyl et hyl - car banoyi ) - benzoyl ] - 15 PCT/US2004/020384

I m dazol -1-yl}-N-cycl opropyl -4net hyl -benzamde HZN N~ O N~ O N-r H
Simlar procedure as in Exanple 21 except cycl opropyl net hyl am ne was used
in place of isopropylam ne. HPLC (4 m nut g\m;o- 90 gradient) tR 1.86 mn; M
mz 458.23 [MH +. 20 EXAMPLE 29 Preparation

of 3-[ 5- Ami no- 4g(tet - -4 | rv N1 - Ny :
cycl opropyl - 4- rret hy?%é%@%%%ﬁ%@%é&%@%%ﬁ%&%@gf enz g%l!deHZN NJ
HNb OO0 HNII hH Br T9 a kolitjéii of B-{$-amindM-tiddoNimidhz01- 0-y0- N cyblopropyl4-netifyl-
4 tet :
romp-tetra genrzgm% 3 (r5]6.4 mg, 0.2 mmol) in dry THF (10 mi) under nitrogen was added

' phenylmagnesium bromide (1M, 1 mL) at room temperature. After 1 h, HCI solution

5 (3N, 10 ml) was added and the mixture was stirred overnight. The solution was
neutralized with dilute aqueous NaOH. The mixture was extracted with ethyl acetate
(100 mL x2), washed with water and dried over Na;SO,. Evaporation of the solvent
gave a residue which was purifiedd by HPLC to give 3-(5-Amino-4-benzoyl-
imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide as a while solid {56 mg, 78%).
( C 16 LCMS (4 minute gradient) tg = 2.07 min; MS m/z 361.17 [M + H]”

EXAMPLE 18
Preparation of 3-(5-Amino-4-cyclohexanecarbonyl-imidazol-1-yl)-N-cyclopropyl-

4-methyl-benzamide

15
Similar procedure as in Example 17 except cyclohexylmagnesiom bromide
| was used in place of phenyl magnesiom bromide. HPLC (4 minute 10-90 gradient) tg
C 2.01 min; MS mvz 367.29 [M+HJ".
20 EXAMPLE 19

Preparation of 3-(5-Amino-4-cyclopentanecarbenyt-imidazol-1-y1)-N-
cyclopropyl-4-methyl-benzamide
HN

O
NH,
N
Similar procedure as in Example 17 except cyclopentylmagnesium bromide
25  was used in place of phenyl magnesium bromide. HPLC (4 minute }0-90 gradient) ty

1.92 min; MS m/z 353.22 [M+HY".
EXAMPLE 20



Tetrahydro-4H pyran-4-ol (1.0g, | Omol), carbon tetrabromde (3.6g, | | mol)
and tri phenyl phosphine (3.1g, 12mmol) were dissolved in CH2Cl 2 (25 nL) and
stirred aweo pmswb®nper at ure overni ght. The crude react i ORCTUS209H/92038%
concentrated then purified by flash chronatography on silica gel

(Et OAc: Hexanes = 10 1:20), and the product was obtained as a colorless oil
(1.4g, 87%. B. 3-15-Amin -82-

0- 4- (tetrabydro- pyr.an-4-carbonyl )-i m dazol -1-yl]-N

cycl opr opy| - Ereparg(ipn Béﬁig‘lﬂ'ﬂ@y"&h‘.’“ﬁa“ﬁy ligigazal]-yi-N-cyclopropyl-4-

4- br ono- t et r mefRiyldengamide 0. 82g, 5mml ) in dry THE (1 Onl) 15 was added
dropwi se to the suspension of magnesi um (132ng, \5. 5 nmmol) and iodine (25ng)
indry THE (20 nmL) at 50 C under N2. The rﬁﬂﬁlr stirred for 30 mn
after addition at 50 C, then cooled to_ro e Ature. Then a THE (I Om)

sol ution of H
3-(5-am no-4-cyano-i m dazol - | -yl) - cl (6"proByF-4'_-| t%yl -benzam de (90 ng,
0.32 nmmol) was added to the reacti ol m xture and i'il was stirred at room 20
tenperature for 3h then quenched with HO (2N) and irred at room
tenperature overnight. The pH of the solution was adjusted pH - 8 with

sat ur at ed aqueousSHpEProsgdureasan Example I exeent beuzyhinggnestugrbromigewas gani c

The.cruds_pr Btar Pt Op S BmeRhiiE b HPL G ORPaRy S afitpiir2 42 °
(Et OAc - Et Chea:WaSHEBTIBI28 (MAGJL0: 1 ), WD 2005/ 009973 PCTI US20041020384 - 87

and the product was obtained as a beige solid (35 ng, 30 %9. HPLC (4 m nute
gradient) tR=3.05 mn; M5 mz 369.18 [M+ H . EXAMPLE 30 5 Preparati ondf(..,)

3- (5-am no- 4- benzoyl - 3- met hoxy- pyr azpkampLE-2¥ cycl opr opyi - 4-
met hyl -benzamde D HN NH2 O Cy MeO NN Me i) 2 eqg- NaH, O CSzZ, diaxane O

:\l) MECH, NaoMera'#a&ﬁ? of 3-[ﬂrﬁim-is%rgpaﬁcaa'}ﬁarlnoiyi-l?»en%olyl)-l\:ln{ida%ol—%y%]-mé Ve Meo

10  cycloprepyl-4-methyl-benzamide

; HN O
NH O NH;
o) /J N
N M

Q A
7 (v

i) o o
MgCt H o A ,&
N N H
! f )—NH, H N
.
N N, i >—NH,
3 P . Nt :
o 2 CM N rpropytamine, EDCI o
3 7< i) HOUH20/THF ] N-hydroxysuccinimide

&

coon and
1 4 s

15
A, 3-[5-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
20  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 1t



7 2 ~NH HN-tgH3 TFA 7 Me DI EA A 2-Benzoyl -3, 3-bi s-net hyl sul fanyl -acryl ou
itrile 10 To a stirred solution of benzoylacetonitrile 1 (7.50 g, 51.7 mol)
in THE (100 nrl) at 0 C was added dry sodi um hydride (2.61 g, 103 mmol).
The resul ti W@ 20830p%¥1dsi on was stirred at 0 C for 45 m n b@CAIUS2HHOREH4
disulfide (2.39 M, 54.8 mmol) was added. The reaction was then stirred at
roomtenperature for 2 h. The resulting red solution was cooled to 0 C, and
i odonmet hane (6.75 m, 109 nmol) was 15 adgad. The mixture was stirred at
roomtenperature for 18 h. Solvent was renmoved in vacuo. The residue was
diluted in ethgf R oheNNTIVEMEAS ML} Wadidded and B sARURLPS Sas heN&T ar¥BSo @B PCACt ed
twice with ether. The conbi ned organic |l ayers were washed twice with 5%
sodi um t hi osuldvameghtadte tmwrbrW%eneWZJ g‘ath KzC@yeﬁOlm ahd exirastiadr Wllh’gSO4

filtered and ent ve enzo 3-bi s t.hyl sul f

acrylonitril ecéz)tB 553% q%@v gb\d"éwz(t 59 "ie /c)orgaﬁféngpstﬁu%‘fer\/\g@&?%aarﬁdn t he
next step W tdagstntratéd! IPRFifibatidn HORE icRille Jhodidt b9 cemnm chromato aphy (EtOAc:

0- 4- benzoyl - 3- net hoxy- pyrazol - 1-yl )-N—cycl opropyl - 4- net hyl - benzam de WO
2005/ 009978 PAMEOBS26:dngD28desited groguch ((H6ER 17 rrg, 13.8 mmol ) was added to
met hanol (10 ml) at 0 C. After all of the sodiumwas consunmed, this

sol ution of sodi um net hoxi de was added to a stirred solution of

2- benzoyl - 3, 3-Bi s- rﬂet%&hﬁlﬂ-#dﬁysomopkaﬁamdyl-bem infidgzolI2ylH-N-nmol ) in

di oxane (30 nml) at The react war med to roomtenperature and S
then heated to 80 éyFUP'%“Yﬁ'.“"?ﬁ LIEPWW& €sol ution was cooled to room

tenperature and wag s@dfi&Hof 4id 4 E@Hg?nEDCI 590 mg), and N- hydroxglsucmlmlde (53
of N- cycl opr opyl - 3- hydr azi no- 4- net hyl - bénzam trifluorodacetic acid salt

( ggo g, 1I®.5 mgin) Dhikd(2dnt.3 ops apackest ity aveméght.2Weer (12 nilp was addal ind the

i 15 Th t C fd h 6..h. Th

ol vent vas 1 GRER YA SUBE! TAEIPAS O amat 2lidrat ader ook P Hmeteiasbos
sol ution 10 andjwas gRetd ?e.%fd%@ in% %ﬁuéﬂ Eﬁ:wm& It £30C2 - plpYRInTRE (P) G ivkas

| ayers were dried over 0 ( 3 MSAHA, tered and concentrat ed. The crude

product was puaddéd. dhebryactionsyasdepbatait d'glr hhytherst@r entgated) angh theafrudkGprodu® 0%

gt (Oécél rr:]e>r<] gnzs %ﬂé‘ﬁ'? 8?1 li)eCI’ st a‘%}i{%g{ﬁ%m‘ fth g&egﬁq\geslrtc& pgoduct Eynﬁd dﬁﬁ}) eIglPLC

cycl opropys - 4-@&ifite d@tﬁm@ MO/ 84609 [M PO mg, 19% . HPLC (4
mnute1510909rad|ent)t 33 mn; MSmz 391.2 [M+H ' ;' H NVR

(DIVISOd6300I\/Hz) 6850(d J-34E1(AI:MPLE2}!1(d J—79 1 H), 7.85 (s,

|%|)H)2 ;76% m( dl ara%m? %g-cy(;? ﬁ%ﬂl;@% lﬁf@hylaml_pno-e?hﬁcar(banioy?)—lwnzoﬁl 66 (s, 3

azo yl-&(-meth I-benzamide
H
N : '“’ v
=l o)

Simlar procedure as in Example 21 except 2-dimethylaminoethylamine was

20

used in place of isopropylamine. HPLC (4 minute 10-90 gradient) tg 2.18 min; MS
m/z 475.15 [M+H]".
EXAMPLE 23

25  Preparation of 3-[5-Amino-4-(3-ethylcarbamoyi-benzoyl)-imidazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide



2 H, 085 (m 2 H ppm 13C NWVR (DVSO-d6, 125MHz) 6 188.1, 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.W0260509997% 15.1, 5.6 ppm EXAVPLE 31 a ) Pr ePaTAIS2eH/024384

3- (5-am no- 4- benzoyl - 3- et hoxy- pyrazol - 1-yl ) - N-cycl opr opyl -

nmet hyl - benzamide HN ONH2 O N EEO N 25 Me WD 20051009973

PCTI US20041 020384 -89 i) 2 eq. NaH. di oxgg_e ii) OHN OLISIT CNONH O
SMe 2 f~~ 10 eq. M"CH iii) OC~/ \ M Et0O N NH HN-NH3 TFA 4 Me Et hanol
(0.47 m, 8.0 nmmol) was added to a suspension of dry _sodium hydride (41 ng,
1.6 mml) in dioxane (2 m). The m xture was stirred”at roomtenperature
for 10 mn. 2-Benzoyl -3, 3-bi s-net gyl sul fanyl -acrwpenitrile 2 (0.20 g, 0.80
mol ) was 5 added, and the m)('t\ur was stirrme,at 88 for 2.5 It. The

m xture was cooled to roomte ‘
N- Cycl opr opyl - 3- hydr azi no- 4- net yI -enzam de § oroacetic acid salt
(0.26 g, 0.80 mml) was added and th read{¥06n heated to 85 C for
another 3 It. Solvents were renoved in vacua. The residue was diluted in

saturated NaHCO3 3 |

Combi ned organic ?gml‘la ers %%@“ﬁrﬁféﬁﬁ%\%%ﬁgﬁg%‘?%lr@%#%ﬁﬁE!:agﬁggntrat ed.
The crude przdpopylaasne. PIPLT {(4adinnie [0-68 pradienotil SomanhyIS(izCGB2. 1@ adi ent  of
75 to 85% Et OAcéﬁkexanes) The product was further purified by washing with
a war m mi xt ubMd¥ Et OAc and hexanes to give the desired

3-(5-am go- 4- benzoyl - 3- et hoxy- pyr azcﬁw Egt“cycl opropyl -

nmet hyl - benzam de 4 as a white solid 3% . HPLC (4 minute 10-90 15
gradi ent) t RPeeparatiompfl W-ﬁﬁmué%{?&n{elﬁmarbanﬁyl\b&:(o?l}ﬁﬁidﬁolﬂgﬂl-l\nrlz) S
I(-i)d %—53 ?d dyctbpropyP4-niclhyPbenZathidel H), 7.85 (s, 1 H), 7.62 (d, J =

10 Similar procedure as in Example 21 except methylamine was used in place of
isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.61 min; MS m/z 418.15
[M+HY.

EXAMPLE 25

Preparation of 3-[S-Amino-4-(3-cyclopropylcarbamoyl-benzoyl)-imidazol-1-yl]-
15 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]".
20 EXAMPLE 26

Preparation of 3-[S-Amino-4-(3-cyclopentyicarbamoyl-benzoyl)-imidazol-1-yl]-
N-cyclopropyl-4-methyl-benzamide



=7.5 2H, 7.41-7.45 (m 2 H), 6.99 (bs, 2 H, 4.05 (g, J=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 ' 3C NVR (DVBO-d6, 125MHz) 8

188, 2, 166. OWO5805003%3. 6, 140. 0, 139. 5, 135. 5, 132. 9, 13 1.1, 28CT35204402884

127.2, 126.7, 91.2, 614,23.0,17.3,14-2,5.6 ppm EXAMPLE 32 Preparation of

3-[ 5-am no- 4- benzoyl - 3- ( 2- net boxy- et hoxy) - pyrazol -1-yl]-N

cycl opropyl - 4- net hyl - benzam de 25 WD 2W J8 09973 PCTI US20041020384 -90 P

HNONHZ O f 1 NOM Ow i)l eq. NaH diGxane ii) OCN O NHp HN O MO

CveS SMe 2 ( 10 eq. ~~O—||||)ONNEO\I~-

Ove Dry sodium hydride (21 ng, 0.84 | 2Naa

nmet hoxyet hanoi (0.63 m, 8.0 nmol) in 2 p T. The m xture was

stirred at roomtenperature for 8 m e__gzoyl 3.4 - met hyl sul f anyl -
add\'ad and the mxture was stirred

acrylonitrile 2 (0.20 g, 0.8
at 85 Cfor 4 h. The m xtuhe~Wa$ coaeled to roomtenperature.

N- Cycl opr opyl - 3- hydr azi no- 4- met'F'lyI -benzam de trifluoroacetic acid salt
(0.26 g, 0.80 nmol )Simklat provekirdoys ik Exaimpikollr exeypiatybipbentylaminicOwvdshisad jn 0. 80
mol ), was adde and the reaction was heated to 85 C for a.notper I 1 h.

Sol vents were M SOPropyisgunG Hbie (4 manulg, LO-38 gragianttad -95;ming ed NaHCOB
sol ution and W.ﬁﬁ“ﬁ@f‘?d three tines with Et OAc. Conbi ned

NeNH3 TFA J M fIEA IIf 5
dH)asqution of 2 5

3

5 EXAMPLE 27

Preparation of 3-{5-Amino-4-|3-(morpholine-4-carbonyl)-benzoyl]-imidazol-1-
yi}-N-cyclopropyl-4-methyl-benzamide

(C

10 Similar procedure as in Example 21 except morpholine was used in place of
isopropylamine. HPL.C (4 minute 10-90 gradient) tg 1.67 min; MS nvz 474.17
[M+H]".

EXAMPLE 28

Preparation of 3-{5-Amino-4-[3-(cyclopropylmethyl-carbamoyl)-benzoyl]-
15 imidazol-1-yl}-N-cyclopropyl-4-methyl-benzamide

Similar procedure as in Example 21 except cyclopropylmethylamine was used
in place of isopropylamine. HPLC (4 minute 10-90 gradient} tg 1.86 min; MS m/z
458.23 [M+H]".
20 EXAMPLE 29

Preparation of 3-{5-Amino-4-(tetrabhydro-pyran-4-carbonyl)-imidazol-1-yi}-N-
cyclopropyl-4-methyl-benzamide



organic |layers were dried over MgSH, filtered and concentrated. The crude.
product was purified by flash chromatography (Si 02, gradient of 70 to 90%
Et OAc/ hexanes). 15 The product was further purified by washing with a warm
m xt ure ofwbtodkmossrd hexanes to give the desired PCT/US2004/020384
3- [ 5-am no- 4- benzoyl - 3- (2- met hoxy- et hoxy) - pyr azol -1 -
yl ]-N-cycl opropyl -4-net hyl -benzam de 5 as a white solid (60 ng, 17% . HPLC
(4 mnute 10-90 gradient) tR2.17 min; MS niz 435.2 [MH '; 'H NWR
(DVBO-d6,500 MHz) S 8.47 (s, | H), 7.898pd, J=7.9, 1 H, 7.83 (s, | H,
7.64 (d, J=7.4, 2 H), 7.49 20 (d, J=7.7,.2 H), 7.40-7.43 (m 2 H, 6.99
(bs, 2 H, 412 (m 2 H, 3.42 (m 2HH, (s, 3H, 2.86 (m | H, 2.07
(s, 3H, 0.69 (m 2 H), 0.56 (m H) El 2085/ 009973 PCT/ US20041020384
-91 EXAMPLE 33 Preparation of

ethﬂ"?{/) pyr &gl - 1-yl ] - N

3-[5-am no- - benzoyl - 3- (2- benzyl

eycl opropyl - 4- net byl - benzam de D HN O NHZ O\ ONN M BnO i) 2 eq.

NaH, dioxane if) OCNHN f ONHZ'O 10 eq. Bn0"~ OVMS SMe 2 OHiii) O- C
8

N M ON NH+BnO1 M H\-NH3 TFA 1/ & 10 Dry sodi @m hydride (21 ng, O.

mmol ) was added to a solution of 2- benzyl oxyetha T m, 8.0 maol) .in

dioxane (2 m) at 0 C The m xture was C stirred r od t enper atur 4 f,oﬁ35

m n. 2-Benzoyl -3, 3-bi s- et hyl sul fanyl - acryl onltrlle 2 (0.20 g, Nmol )
ture was

cooled to rog terrperature Cycl opr opyl k£ 3- hydra\ No-¥ 15 npihyn benzam de
trlfluoroacelc acte—satt ) wa¥ added and t%e\7

O QO O

5 7

was added, anésthe m xture ﬁs stirred atMggp GiN 2 5 h. The

QO

5 A 4-bromo-tetrahydro-pyran.
Tetrahydro-4H-pyran-4-ol (1.0g, 10mmol), carbon tetrabromide (3.6g,
11mmol) and tnphenylphosphine (3.1g, 12mmol) were dissolved in CH,Cl, (25 mL)
and stirred at room temperature overnight. The crude reaction mixture was
concentrated then purified by flash chromatography on silica gel (EtOAc:Hexanes =
10 1:20), and the product was obtained as a colorless oil (1.4g, 87%).

B. 3-[|5-Amino-4-(tetrahydro-pyran-4-carbonyl)-imidazol-1-yl}-N-

cyclopropyl-4-methyl-benzamide o U )
A solution of 4-bromo-tetrahydro-pyran (0.82g, Smmol) in dry THF (10mL)

15  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
ovemight. The pH of the solution was adjusted pH ~ 8 with saturated aqueous K;COs

_ was and 1t was extracted with EtOAc. The organic layer was washed by water and
brine, dried over Na,SO4, and concentrated. The crude product was purified by
column chromatography on silical gel (EtOAc ~ EtOAc:MeOH:Et;:N = 100:10:1 ),



reaction was heated to 80 C for another 8,5 h. After the reaction m xture
was cooled to roomtenperature, solvents were renoved in vacua. The residue
was diluted in saturated NaHCO3 sol ution and was extracted three tinmes with
Et OAc. ConbMi{e2po5/6098zni c | ayers were dried over MgSO4, fi IRCIVERI00H0A0384
concentrated. The crude product 20 was purified by flash chromat ography

(Si 2, gradient of 60 to 85% Et OAc/ hexanes), The product was further
purified by washing with warm Et OAc to givg the desired 3-

[ 5- ami no- 4- benzoyl - 3- (2- benzyl oxy- et hoxy)' yrazol - 1-yl ] - N-cycl opr opyl - 4- net h

| - benzam de an
éradi ent) tR V%da%ﬁﬁrﬁglﬁﬁsﬁﬁ?ﬁéﬁgﬂ %Idlafsz ?5%(%%‘5@;#%%%:
[MeH)  H N WW#BO&Q%MM&%M%[WH] 4.0, 7.90 (d, J= 8.0,
1 H, 7.85 (s, 7.66 (d, J-.,2H),749(m2H) '7.21- 7.40 (m 5
H, 7.22 (d, J= 6 7 2 H, 7.02 (bs, EXAMPLB30(s, 2 H), 4.19 (m 2 H),
3.57 (m 2 H, 287(m 1H, 2.17 (s, 3 H, 0069 (m 2 H, 0.5 (m 2 H
m 5 E LE 34 Pre
4 5- ami aod4- boTEBYAT oncﬁgagawrr&pywarb%mhmﬁ-mw-y')-N-cydoPmPﬂ“*
phenyl ) - 1H pyr azol - 3- yl oxyl - pi per i di Pethyl-bepEynife; ¢ acid tert-butyl ester
HN ONHp O HNO1 M N 10 Boc i) 2 eq. NaH di oxane ||) O CN HN Boc,N O
NH2 O SMe 2 3.5 eq. 'ames, COH iii) ON M o

Secnil

i} 2eq. NaH,

(o] CS,, dioxane 0 i MeQOH, NaOMe
CN ) Mel CN dioxane
' i) 0
MeS” "SMe

{>_
1 2 HN-EiH, TFA
DIEA

-

A. 2-Benzoyl-3,3-bis-methylsulfanyl-acrylonitrile

10 To a stirred solution of benzoylacetonitrile 1 (7.50 g, 51.7 mmol) in THF (100
ml) at 0 °C was added dry sodium hydride (2.61 g, 103 mmol). The resulting
suspension was stirred at ¢ °C for 45 min before carbon disulfide (2.39 ml, 54.8

_ L 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
15  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
MgSOQy, filtered and concentrated to give 2-benzoyl-3,3-bis-methylsulfanyl-
20  acrylonitrile 2 as a yellow pbwder (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



7 HN NH3 TFA N$ Boc Dry sodiumhydride (41.0 ng, 1.60 mmol) was added to
a solution of 4 hydroxy-piperidine-|-carboxylic acid tert-butyl ester?
(0.565 g, wOge05orM73 in 15 dioxane (2 n) at 0 C. The m pCEusS200a02638¥rred at
roomtenperature for 45 mn. 2- Benzoyl -3, 3-bis-nmethyl sul fanyl-acrylonitrile
2 (0.20 g, 0.80 nmol) was added, and the mxture was stirred at 65 C for 4
h. The m xture was cooled to roomtenpergture.

N- Cycl opr opyl - 3- hydr azi no- 4 met hyl - benzafifde trifI uor oacetic aci d salt (0.26

, 0.80 | dd t t d.t t h 3
% Aiter the 20 SN NG BEED Bt o rabmal el E8Ren: s
wer e remVedall%fM%é@mnWa@&Qﬁbﬁ@@%ﬁ SRR SR ORI e 03 Fad5! o v

diluted in saturated NaHCO3 sol ution and was extracted three times wth
Et OAc. Conbi memedsajuimincof Zahenzoyink 8- biametbylsolfanylgSGmitrile 2{212 ¢, Hha

ar adi ent of _ BEY o mecB I EANES) The SR vt toried  EhePh GG e P
washi ng % t henewiHebicwas BD Bt GAC K OTHE Rk kduesolRRIn 04 ci!mi‘ed to room temperature
5- am no- 4- benzoyl -1 - (5- cycl opropyl car banoyl - 2- net hyl - phenyl ) -

H- pyr azol - 3- ymbw; aqb:lepiéoradoheon bf N-cyalopmpyt- Bdlydcazmwémeﬂbd{bphzaamﬂer 8 as an

ﬁ/];sf mmgl gggsglﬁlf "{Tglhﬂfj\‘/gﬁ Wéggt‘gg ‘é‘Bb’W W‘%{’)‘ggg@&?g@;‘ﬁ& %I%R%ﬁsr% 7. 90
(d, J= 8.1, bdfa%n?dxéﬂm{é(as !mi)LD'H)\e?mﬁ@uré vas i.eatZdH)?o 852°C1ﬁ)r|(ﬁ'}mth2r6ﬁ_'§ i‘h@l (m 4

H. 6.99 (bs 7 (m |
2 19 (s, s@vent wab reoyed indakyo. 11he43anm was tﬁ)utedmiﬁtt(rstpd NaHﬁosmoRmo(um 2

H)
21 5- amio. aenEHabgRERedThisE s U LIOAS ConasSpanig vers were dried over Q) ()
‘(I:)Ié cl opr aFZ’W g5 Niltesed Bﬁ@%l%ntritéd.fh‘r@érﬁééﬁﬁoﬁh@t wa!gurified biflah NHZ O N Me
chromatography (SiO;, gradient of 75 to 90% EtOAc/hexanes) and recrystallization
from EtOAc to give the desired 3-(5-amino-4-benzoyl-3-methoxy-pyrazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide 3 as a white solid (350 mg, 19%). HPLC (4 minute
15 10-90 gradient) t 2.33 min; MS m/z 391.2 [M+H]"; '"H NMR (DMSO-ds, 300 MHz)
5850(d,/=34,1H),791(d,/=79,1H),7.85(s, | H), 7.61 (d, /7=6.9, 2 H),
7.41-7.62 (m, 4 H), 7.00 (bs, 2 H), 3.66 (s, 3 H), 2.87 (m. 1 H), 2.20 (5, 3 H), 0.70 (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,
20 23.0,151, 5.6 ppm.
EXAMPLE 31 Q)

Preparation of 3-(5-amino-4-benzoyl-3-ethoxy-pyrazol-1-yl)-N-cyclopropyl-4-
methyl-benzamide

25 Me



HN~ HN- ONH2 O O NH2 O 209FACH2CI2 ; = N' O~-NNONM M * J TFA ON
H2 9 8 Boc 20 WD 20051009973 PCTI US2004/ 020384 -94 To a sol ution of
4-[5-am no-4-benzoyl -1 -(5-cycl opropyl car banoyl - 2- met hyl -

phenyl ) - 1H P 2085009873y | oxy] - pi peri di ne-1-carboxylic acid PETUSRMHPROIBEt er 8
(5.0 nmg, 0.0089 mmol) in dichloronethane (2.0 m) was added trifluoroacetic
acid (0.5 mM). 5 The mxture was stirred at roomtenperature for 3 It

Vol atiles were renoved in vacua and the rgsidue was washed with ether "and a
smal | amount of EtOAc to give the desire

3-[ 5- am no- 4- benzoyl - 3- (pi peri di n- 4y y b@Nahdiwbazol - 1-yl | - N-cycl opr opyl -

4- met hyl - benzam de, trlfluoroacetat@ sal 9 as a white solid (3.0 nmgpN599% .
HPLC (4 mnute 10-90 gradient) tR 1 mz 460.1 [ MtH] +; VR
(DVBO-d(,, 300 10 MHz) S 8.50 (d, J 8.33 (bs, H, 7. (d, J =
8.0, 1 H, 7.83 (s, 1 H, 7.62 (d, :
(bs, 2 H, 482 (m 1H, 97 (m 2 .85 (m H, 2.27
(s, 3 H, 1.91 (m VP99 MEEL/Z\?\@H(m 2lllH)0 0 (m 2 ppm
EXAMPLE 36 15 Preparation of Me

3- (5-am no- 4- benzoyl - 3- net hyl sulfan{q"'ttb';lra'z_| %_}/ } N- cycl op L)

yl -4-nmethyl -benza m de OHN NHp O i /7 \ M

Ethanol (0.47 ml, 8.0 mmol) was added to a suspension of dry sodium hydride

(41 mg, 1.6 mmol) in dioxane (2 ml). The mixture was stirred at room temperature
for 10 min. 2-Benzoyl-3,3-bis-methylsulfanyl-acrylonitrile 2 {0.20 g, 0.80 minol) was
i Q 5  added, and the mixture was stirred at 85 °C for 2.5 h. The mixture was cooled to
room temperature, N-Cyclopropyl-3-hydrazino-4-methyi-benzamide tnfluoroacetic
acid salt (0.26 g, 0.80 mmol) was added and the reaction was heated to 85 °C for
another 3 h. Solvents were removed in vacuo. The residue was diluted in saturated
NaHCOQ; solution and was extracted three times with EtOAc. Combined organic
10 layers were dried over MgSO,, filtered and concentrated. The crude product was
purified by flash chromatography (Si0,, gradient of 75 to 85% 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-ethoxy-pyrazol-1-yl)-N-cyclopropyl-4-
methyl-benzamide 4 as a white solid (27 mg, 8.3%) . HPLC (4 minute 10-90
15  gradient) tg 2.37 min; MS m/z 405.2 [M+H]"; 'H NMR (DMSO-ds, 300 MHz) & 8.49
__ Q (d,J=40,1H),7.90(d,/=8.0,1H),7.85(s,1 H), 7.62(d,/=7.1,2H), 7.50 (d, J
=17.5,2 H), 7.41-7.45 (m, 2 H), 6.99 (bs, 2 H), 405 (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) & 188.2, 166.0, 158.9, 152.6, 140.0, 139.5,135.5, 132.9, 131.1,
20 130.6, 128.1, 127.2, 126.7,91.2, 63.4, 23.0, 17.3, 14.2, 5.6 ppm.

EXAMPLE 32

Preparation of 3-[5-amino-4-benzoyl-3-{2-methoxy-ethoxy)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide

25



OHN b NH + GN HN-NH3TFA NHp O O EA, EtOH MeS SMe 65 C, 18 h MeS N 2 Me
10 20 To a solution of benzoyl -3, 3-bis-nethyl sul fanyl-acrylonitrile 2
(0.218 g, 0.874 mmol) in ethanol (5 m) was added

N-cycl opr opgked3/0b99d3 azi no- 4- net hyl - benzam de trifl uor oaeefrius2@aiedessal t .
(0.243 g, 0.874 mmol ) and diisopropylethylamne (0.152 m, 0.874 mmol). The
m xture was heated to 65 C for 18 h. The m xture was cooled to room
tenperature. Solvents were renoved in vaéua The residue was diluted in WO
2005/ 009973 PCT/ US2004/ 020391 - 95 sat urd®ed NaHCO3 sol ution and was
extracted three tines with Et OAc. Conbined orgapic |layers were dried over
MSH, filtered and concentrated. The crude pro t was purified by flash
chromat ography (Si @2, gradient of 65 to 100% c/ hexanes). The product
was further purified by washing vmth(a wqg_qnmx e of Et OAc and 5 hexanes
to give the desired 3-(5-ani no- 43-7ret b1 sul f anyl - pyrazol - 1-yl ) - N-

cycl opropyl - 4- net hyl - benzam de 5 =0%,f - e solid (57 ng, 16% . HPLC
(4 mnute 10-90 gradient) tK 2.34-m 07.1 [ MEH] +; ' H NMR
(DVBO-d6, 300 MHz) S 8.50 (d, J—40°1 93(dd J=1.2, 7.9, 1 H),
7.86 (s, i H), 7.45-7.57 (m 6H)(2)85(B‘s H, 2.88 (m | H. 2.23 (s,
3 H, 2.18 (s, 3 H, 0.69 (m 2 H 058(m 10 2 H) ppm 13C NWR ( DVBO- d6,

125MHz) S 189.3, 165.9, 152.8, 148.%Me140.4, 139.3, 135.4, 132.9, 131.2,
130.6, 128.4, 128.1,127.2, 126.6, 102.0, 23.0, 17.3, 13.4, 5.6 ppm EXAMPLE
37 Preparatlon of 3-(5-am noi)4elpdNatiridxad met hanesul f onyl - pyrazol 1-yl)-N 15
cycl opropyl - 4- net hyl - benzanmi @e HNO NH2 O NN McO2S Me HN~ NH N OO0 H2

m o0)

[>_
HN-NH, TFA~

DIEA 5
OMe

Dry sodium hydride (21 mg, 0.84 mmol) was added to a solution of 2-

5  methoxyethanol (0.63 ml, 8.0 mmeol) in dioxane (2 mi) 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

10  diisopropylethylamine (0.14 mi, 0.80 mmol), was added and the reaction was heated
to 85 °C for another 11 h. Solvents were removed in vacuo. The residue was diluted o o
in saturated NaHCO5 solution and was extracted three times with EtOAc. Combined
organic layers were dned over MgSOy, filtered and concentrated. The crude product
was purified by flash chromatography (Si0,, gradient of 70 to 90% EtOAc/hexanes).

15  The product was further purified by washing with a warm mixture of EtOAc and
hexanes to give the desired 3-[S-amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-
yl]-N-cyclopropyl-4-methyl-benzamide § as a white sohd (60 mg, 17%) . HPLC (4
minute 10-90 gradient) tg 2.17 min; MS m/z 435.2 [M+H]"; '"H NMR (DMSO-d;, 500
MHz) 6 8.47 (s, 1 H), 7.89(d,J=79, 1 H), 7.83 (s, 1 H), 7.64 (d, /= 7.4, 2 H), 7.49

20 (4,7=17.7,2H), 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.



N- NW25 ~-N MeS M M 10 17 20 To a suspension of

3-(S-am no- 4- benzoyl - 3- net hyl sul fanyl - pyrazol -1 -yl )-N

~cycl opropyl - 4- et hyl - benzam de 10 (40 ng, 0.098 nmol) in dichloronmethane (1
m) was adwsx2085/8Tr oper oxybenzoic acid (70-75% 53 ny, FCTAZS200%(020384 The
resulting solution was stirred at roomtenperature for 2 h, and then stored
at 4 C overnight. Upon warm ng to roomtenperature, the product began to
precipitate. The white solid WO 2005/ 009973 PCTI US2004/ 020384 -96 was
collected on a fritted funnel and was wasH3d with dichl oromet hane and et her
to give the desired 3-(5-am no-4-benzoyl - 3- et hanesul f onyl - pyrazol -1-yl)-N
cycl opropyl - 4- net hyl - benzam de 11 (27 ny, 63%. HPLC (4 mnute 10-90

gradi ent) tR 1.98 min; M5 mlz 439. 08gkMmdlet E 5 NVR (DVSO-d6, 300 MHz) 8

.53 (d, J=53.7, 1 H, 7.97 (d, J =8.1, 1 H, 7.92 (s, | H, 7.76 (d, J =
7.2, 1 H, 7.4Brepatatiqungf B[5-sinoct-benzoyk3-(2-bepzylaxyethoxy)-gyndrol-ByJeN{ m |

H, 2.17 (s, 3cydepropdSi-tethyl-belzaride8 (m 2 H ppm EXAMPLE 38 10

Prepar at i og of 5-am no-1-(5-cycl opropyl car banoyl - 2- net byl - phenyl )-3- ()

met hyl sul fanyl -1 H pyrazol e-4-carboxylic acid amde HN ONH2 O H2N c
JJJJIT~~\\' N MeS NM OM HN OCN NNH HN NH3JFEA O NH2 O H2N H2N DI EA,
EtOH N MS SMe 65 C, 18 h S M 15 12 13 '

HN
Q9  NH, 0
o~ tN
o SN
£ BnO._/ Me

i} 2 eq. NaH,dioxane

i o )>

CN HN
l QO NH, 0
10eq. BnO.__~ MeS” “SMe 2 >
OH iii} 0 — N
> Me o~ N M
NH + . e
HN-RH; TFA B0
6
10 Dry sodium hydride (21 mg, 0.84 mmol) was added to a solution of 2-

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-

N

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-
15  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. Afier the reaction mixture was cooled
to room temperature, solvents were removed in vacuo. The residue was diluted in
saturated NaHCQ; soltution and was extracted three times with EtOAc. Combined
organic layers were dried over MgSQO,, filtered and concentrated. The crude product
20  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



To a solution of 2-cyano-3, 3-bis-nethyl sul fanyl-acrylam de 12 (100 nyg,
0.574 mol) in ethanol (5 m) was added N-cycl opropyl - 3-hydrazi no- 4-net hyl -
benzam de trifluoroacetic acid salt (0.183 g, 0.574 mmol) and

dii sopropyl ethylamne (0.100 M, 0.574 mol). The m xture was heated to 65
C for 18 h. W& Th e was 20 cool ed to room t enper at ur ECTEFPYERB4er e
renmoved in vacuo. Et OQAc was added to the residue and a solid precipitated.
The solid was collected on a fitted funnel and was washed with Et OAc and
ether to give the desired 5-amno-1-(5- _93.

cycl opropyl car banoyl - 2- net hyl - phenyl ) - 3- et hyl sul f anyl -1

H-pyrazol e- 4- cashexiy) MS m/aGi 12 ax+eg*; 118 NMHIPIOMSO- 44, ﬂmmﬁlz%smquaamem ) tR
1.98 min; M5 mz 439.08 WO 20051009973 PCTI US20041020384 - h I—g "H NWVR
(DVBO- d6, 500 MHD)7-80 6 47 &6 1 B 785 s, 1 H) .66 €, 6(77(3215):77‘%‘“ 3H) 2 7-7 78 (s,
1 H), 7A9 (d, 0 6,8

3 2y (2% énoim 5H% ﬂz d,J 366‘§9 %?oi'% ﬁ}gﬁgL?ﬂS(ﬁ]ﬁzﬂj)ﬁﬁwg(gﬁ?fg, EXANP
Prepar ati on of (5-2H), r2(£7l (rr( ) Hﬂy%ll’bb?r LTV Q;@ﬂhmr?-d;‘], 025t Ayl) pplenyl ) - 3-

met banesulcégnyl 1H pyrazol e-4-carboxylic acid amde P HN O NHZ 0 H2N ~
JJ~~ N M N M 10 HN MCPBA, HNp O NHZ O CHZCI2 O NHZ O HZN N HZNN- ~
MeS MOpSITh*'"N Me M 13 14 To a SLEmMsPloEMf

EI—S)r;]r 220: -e(i gﬁcl opro$%o%€[sg§%yl 2- matl% %ﬁ,ﬂ I 3 rret h>_/ -fsplél fya_nyl
di chl or onet han@h¢uyt ‘%@%&dMYkP%F@P%FWWB\Q%f%“ g‘HY[eﬁé‘Ff?S% 157 ny,

15 0.637 mml ). The resulting clear solution was stirred at roomtenperature
for 16 h. Saturated NaHCO3 sol uti on was added and the m xture was

vigorously stirred for f

N

\

10 Boc

{) 2 eq. NaH dioxane

iy o )>

CN HN
Boc. | 9 NH, 0
3.5 eq. O\ MeS” “SMe 2 =
oH i) g N
- @Me o’ N "
NH _ e
7 HN-NH; TFA @
N
8
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
15  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

20  reaction mixture was cooled to room temperature, solvents were removed in vacuo.



m n. The resulting suspension was filtered on a fritted funnel, and the
collected solid was washed three tinmes with H2O and three tines with ether
to give the desired 5- am no- |

-(5-cycl oprgggl car banoyl - 2- net hyl - phenyl ) - 3- net hanesul f on

pyrazol e- 4- C&Y BYRWYPE acid anide 14 as a white solid (87 '%ﬂfUSéW”“:"HPLC (4
mnute 10-90 gradient) to 1.66 mn; MsS mz 378.1 [MtH"';'H NVR ( DVSO d6,
500 MHz) 6 8.49 (s, | H), 7.95 (d, J= 7.6, 1 H, 7.83 (s, | H, 7.53 (d, J=
7.8, 1 H), 7.46 (bs, 2 H), 6.74 (bs, 2 H3- 3.40 (s, 3 H, 2.84 (m | H),
2.09 (s, 3H, 0.68 (m 2 H, 0.55 (m 2 Hppm WO 2005/ 009973

PCTI USZ00410ZO?Bﬂresid%wMMMm@M@mmibn and was extracted three times

5- | - (5- b th

e 1o 15 i AL TE R BREYL S, Smbay 1o 0 c10

%g VNE 25/ C\ thﬁoﬂd%tﬁtéw*'lmcw'ﬁﬁﬁu@ Wﬂd@)luﬁf 16 hy ﬂash chionthtdgrégy @3, EIOH Eto N
sol uti o

2- cyano- 3, 3- bi grﬁﬁ@mﬂf@dvﬁéﬁﬁtoéemws)agﬁap@fiﬁ%waé&@w R?}’ﬁidﬁja’ wrshige 0. 359

mol ) in etshangle ik Wion m&@%&@%&m&mmw no»’inkeﬁg O,azv 0- 4-

met hyl - benzami de trifluoroacetic acid salt mmol ) and 10
di i sopropyl et hwcénnrmlc(adaa@me2mlethb&pswl)nﬁbpyrazqifﬁeylnwdtmp@dvml heated to 65

Cfor 2 h. Th wer e
renoved in vacga({g&%tééﬁg\e%ﬁ%&gf%ge?sv\%ggﬁ afggghéitg ({ﬁe 16§ze anfg’s(él1 solid
precipitated. Tineisbd-bolgmdient)sol. kaireddSJmfzaSi‘)lQ[Mﬁﬁi] ;‘WR@MSM 308shed
w th Et OAc and r to glv the desired 5-am

- (5-cycl opr opyP’ﬁ'é’r)g E&-Illﬁ) ?)ﬂ@@y’i’f 831-rrlréi)hzllgéﬁﬁ ﬁamy? G/ 15775 2
pyr azol e- ar i l4ind 59%
LG (4 rihut 2‘%’%‘*%’8“’"@23‘ BB 70y 0o B, Ry g 2 p R P
(DVBO-d6, 300 28Hfn, BH$ 219 ((Sd3 Hlﬂ 8. (1, 2H)H) .43 i?ngHI d,37Xs9 H} 9,71 1mk} H),7 78

(s, 1T H, 7-4968mda iy Bpid L

EXAMPLE 35

15 Preparation of 3-]5-amino-4-benzoyl-3-(piperidin-4-yloxy)-pyrazol-1-yi]-N-
cyclopropyl-4-methyl-benzamide, trifluoroacetate salt

©f”r<

TFA

0
@JT 20% TFA/CH,Ciy m
@ "
TFA

N
N Hy 9

Boc
20



, 6.81 (bs, 2 H, 6.30 (s,

H) 2 .86 (m 1 H, 2.45 (s, 3 H, 2.11 (s, 3
H, 0068 (m 2 H, 0.57 (m 2

m "H

H)

2

2
ppm HPLC (4 m nute 10-90 gradient) tR 1.66
NVR (DMSO-d6, 300 MHz) 5 8.50 (d, J= 2.6, 1

H) ,
) H)
n, M mz 378.1 20 [ M+H *;

7.92 (d, J=7.9 1 H, 7.81 (s, | H, 7.51(d, J= 7.8 1 H, 6 24 (bs,
H, 4.22 (BO2PS09%87%5 2 ) 2,88 (m | H), 2.35 (s, 3BGNUS04428% 3"y
1.29'(t, J=6.7, 3H, 0.72(m 2 H), 0.58 (m 2 H ppm i3C NVR ( DVBO d6.

125MHz) 8 166.0, 163.1, 151.8, 148.5, 139A 135.8, 132.9, 131.1, 128.2,
126.7, 91.3, 58.9, 23.0, 17.2, 14.4, 12.3945.6 ppm. WO 20051009973
PCT/ U520041020384 -99 EXAMPLE 41 Preparation of

3-15- Am no- 4- ( 3-chl orobenzoyl ) - pyrazol - 1-yl ] - N-cycl opr opyl - 4-

met hyl - benzam de G 0R...: N 1

2- (3- Chl or obenzoyl )Tg?ﬁ‘@%‘ﬁv}%ﬁa ‘P%l:zlbbﬁ? I £ RYLIRapYIgHLHpoyI-2-methyl-
3- chl or obenzoy bragtam-pyratad-3¢Adty) Piperidine -ditixylidaddd ee)tayldster 8 (5.0 mg,
di phenyl f or mam_di ne (5%2 2. 66 M| J1 0 eg%l in 25 nmL of tol uen§ was
stirred at roBRPEmmoNdp dichlorypetbaped 8 mlhwas alged gifligrraeetinaskidgnD)- The

sol ution was copé gitkiuWhs ittt £Godth IdhpREXREET 3 HTNEolaBS N Ele SR Was
filtered and dried to provide the 10 desired product (566 ng, 75% . HPLC (4

m nute 10-95 gbeadrand Jrereidueoaspyashedyith efier apga small pmpgrt-of EFPARR g/GDCI 3), 8
8.06 (d, J ~ 1 | . 7.

pom B 3- [ 5- e distiind st sSobbian tbod BndollapSctioigiod 0 )
15 benzam de Ad4sudthtlibemzaofide irffBiotdacentelan® ayi Whide pihd(§l0ang, 36%3r HPLGI(Bri | e
63 ng, 0.22 | ) N-cycl | - 3- i d

Lr Tt dor oacet aPbe 05 gfadisnyde FXEmBENERy: g MR AL DR R I G AR A, 5,
mol, 1.0 gA) MHZAQ 980 (dOF = 48% hAN08 338, mgtﬁiﬁb (197 68.0C1 107 7.89R; 1 A 1o

cooling, the m xture was concentrated and 70 the residue purified by flash
chr omat ogr aphy (&d =s1.0,i2d8), éf-prclrad Hnd.0&(hst 28 8(ny/13H), BET dmed Hot 284

The 11 41 o compUingPY BRI 23, 021 RS ePKe (g Mo 7a B B PR, 0 o
gradient) tR 2038 (mi bH)Msnm z 395.1 [M+H ;' H NMR (CD3OD), 8 7.92 (d, J=

7.2 W, | H, 7.77 4 H), 7.55 .85 | H). 2.23 (s, 3 H),
0.80 (d. J 5)5.5 25 |(4rzn 2 L)D 0.63 E&,Xgl‘ﬂ}%ﬁéﬁm,(?w E?Jm 33C (Nﬁ/R K

(CD30OD), 5187 piepathffonlef 3LBlafino-4-benzoyl-3-methylsulfanyl-pyrazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide

HN
Q NH, 0
g
MeS N
Me
a : . P
g
9] D—'NH + - 0 HN
CN HN-NH3TFA NH2 o
{ DIEA, EtOH ~ N
MeS™ “SMe N

65°C, 18 h MeS

10
20 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 mi,
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



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 30 WD 2005/009973
PCTJUS2004/ 020384 -100- Preparation of

3- [ 5- Ami no- WX Bosrewobisl - benzoyl ) - pyrazol -1 -yl ] - N-cycl opr opyHCTAS2004/020384
met hyl benzamide k HNONHZ O NN 5 Simlar procedure as Exanple 41 except
t hat 3-net hyl benzoyl acetonitrile was used in place of

3-chl orobenzoyl acetonitrile. HPLC (4 m nut9 10-95 gradient) tR2.27 mn; M
mz 375.16 [MtH 4;"'H NMR (CD30D), 8 7.92 (d; J= 7.0 Hz, | H), 7.83 (s,

I H)
2,45 02 (o sshirtéa SO, ugpna bR giten el Bie SR B0e. TonmeE” 3 1)
ppm 10 EXAVPLE&4ic ByeRataé BAEd &der MgSO;, filtered and concentrated. The crude product

3- [ 5- Ani no- 4- (2-net hyl benzoyl') - pyr azol -yl - N- cyct opr opy| - 4-
met hyl - benzaniwas en bycﬂasrg)c jormatagraphy (5105, gradedi ofitiSao 190BIEDActhexsnesBkanpl e

41 except that, . 2-nethyl benzqgyl acetonitrile wa used in _pla
3-chl or obenzoyTléec@P@'r‘#lwt”F F‘gﬂ'}éﬂﬂﬂ%ﬁ i yrﬁv?ﬁl&frkg ‘ff%h §6’aﬁpéﬂ'ix8‘ﬁ? ?PE'&PJ% o nin: M
M z 375. 155[ Miydkdnes3o givk the B B-(§4mifb-PheRaniBihén ulfanyl—f)yrazol-l-yl)-N-
3-15- Ami no- 4- ( 2- met hoxy- benzoyl ) - pyrazol -1 -yl j-N-cycl opropyl -
4- et hyl - benz asyictbpragyN4-methylcbenzagnidi 10 as an off-white solid (57 mg, 16%). HPLC (4
minute 10-90 gradient) 1g 2.34 min; MS m/z 407.1 [M+H]; 'H NMR (DMS0-ds, 300
MHz) 5 8.50(d,/=4.0,1 H), 7.93 (dd, /= 1.2, 7.9, 1 H), 7.86 (s, | H), 7.45-7.57 (m,
6 H), 6.85 (bs, 2 H), 2.88 {m, 1 H), 2.23 (s, 3 H), 2.18 (s, 3 H), 0.69 (m, 2 H), 0.58 (m,
(c, 10 2 H)ppm; C NMR (DMSO-ds, 125MHz) & 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, 102.0,23.0, 17.3, 134, 5.6

ppm.
EXAMPLE 37

Preparation of 3-(5-amino-4-benzoyl-3-methanes ulfonyl—pyrazal—i-yl}N-
15  cyclopropyl-4-methyl-benzamide

Me

MeS Me

10
20 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 mmoli). 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



25 Sim |l ar procedure as Exanple 41 except that 2-nethoxybenzoyl acetonitrile
was used in place of 3-chlorobenzoyl acetonitrile. HPLC (4 m nute 10-90
gradient) tR 2.03 mn; M5 nlz 391.16 [ MtH +. WD 20051009973

PCT/ US2004/\9388#0997301 EXAMPLE 45 Preparation of PCT/US2004/020384

3- [ 5- Ami no- 4- (4-chl orobenzoyl ) - pyrazol - 1-yi ) - N-cycl opropyl -4- 5

met hyl -benzamide 0 A~Hkl ~ CI 2HN- a O Similar procedure as Exanple 41
except that 3-nethyl benzoyl acetonitrile w used in place of

3-chl orobenzoyl acetonitrile. HPLC (4 minute 10-90 gradient) tR 1.65 mn; M
Mz 394.2 [ Mtiaqcolleetd@eNPhritedGumict BAd #has ¥astR with dichloromeéthane and ether to

3-[ 5- Am no- 4- (2- chl orobenzoyl ) - pyrazol - 1-yl ] - N-cycl opr opyl - 4-

met hyl - benzamnigite i dSinh3-(SHamino-4pbenzdy-3amethanesulfonyl-pyrazol-1-yl)-N-

2- (2-Cnhl orobenzaoyl) - 3- pbenyl.am noacgr tri | on of .
2- f:hl or obenz ofV%l)éE'%oBgli‘gmqt ‘%f%“"afc‘e gi Ei])n’??gi éﬁ/iﬁdﬁg#; EJ&H’H‘"% 10-50 gradient)
di phenyl f or mani digge..&. 4 + IHONBR (DM SO oPiH %lsej(}E(. dvas heated
to 85 C over??g'ﬁ?&lﬁ'h]hgé&glgt gg'?ggggh\}ds renov(eJnanddf'Hes(?)redﬁpro ucg\@sl ow y
3ega3 Eo X0 p_r3§7;i1|t&?; aigg(ﬂ,_r.bﬁstQlltlgi ’htaz((s'Bﬂzlgi}, é§6|(g,|;)./§rg7ﬁgtgﬂ, Zva&r_?fétﬂt(helfgdggnd

ried to provide the desired produ ng : ni.nu -
gradi ent) tR 3)1638{bs 21D, 3-3’?,{5:@@:%-8[8!@?!’1]]'}1)’ %.55354[3@,&0-69 ($n,2H), O-SE (m, 2
m no- 4- ( 2- chl @9 g,pzoyl )-pyrazol -1 -y[]-N-cycl opropyl - 4-net hyl - 25 benzam de
A sol ution of "Z-(2-chl orobenzoyl) - 3- phenyl am noacrylonitrile (93 ng, 0.33
mml, 1.0 eq), N-cyclopropyl -3-hydrazi no-4-net hyl benzani de trifl uoroacetate

104 , 0.33 mol, | eq), and triethylamne (31 L, 0.22 nmol, 1.0 e I n
(504 ™ D EXAMPLE: §8 )
10 Preparation of 5-amino-1-(S-cyclopropylcarbamoyl-2-methyl-phenyl)-3- o ) )

methylsulfanyl-1H-pyrazole-4-carboxylic acid amide

HN
O NH, 0
HoN
Mes~ N
M€

0 =
Me
HN
0 >—NH + -
CN HN-NH3TFA 0 NH o

HoN HoN ==

I DIEA, EtOH . N )
MeS SMe 65 OC, 18 h MeS N .
Me
15 12 13

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 mmeol) and diisopropylethylamine
(0.100 mi, 0.574 mmol). The mixture was heated to 65 °C for 18 h. The mixture was

20  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-
cyclopropylcarbamoy!-2-methyl-phenyl)-3-methylsulfanyl- 1 H-pyrazole-4-carbox ylic
acid amide 13. HPLC (4 minute 10-90 gradient) tg 1.98 min; MS m/z 439.08



et hanol was heated to 60 C for 48h. After cooling, the m xture was
concentrated and WD 20051009973 PCT/ US2004/ 020384 -102 the residue was
dissolved in mniml ethyl acetate. 100 m diethyl ether was added and the
‘preci pi t at e WRAZWHM%®Et ed and dried to provide desired prodtfebU¥BeMe83843909 .
HPLC (4 minute 10-90 gradient) tR 2.51 min; M5 mz 395.1 [MtH "; "H NWR
(DVBO, S8.50 (d, J =3.8Hz, I H, 7.93 (d, J =8.0Hz, | H, 7.84 (s, |
H, 7.57 (m 55H 7.32 (s, 1 H, 7.01 (s¢q2 H 3.37 (m 2 H), 2.86 (m |
H, 2.14 (s, 3 H, 1.09 (t, 2 H, 0.68 (m 2 H, 0.58 (m 2 H ppm EXAMPLE

47 Preparationg,gf i+.1 _ - -
3-(5- Ami no- 4- ( H&ﬁgg noI%W‘éé?%??-dﬁysrong’?)l@ §14]7-(ﬂ’,JI\I- 3i7h%t}ﬂy7'9?6d’b]en%g’n‘ll de »

0 NHp NH 'y 7.98 D&jm, 1) ¢, 7=NeibHY Hl6.8 IMBsLDA), 630 (sy PN)MRBS (th /VHEX phuyi
g/‘remarri di na I\/a(I;lH{)l’ CFl@i (‘THtEdTanE"e_VPEHN l'I\E'QtBO? '?'EA |(\|wa|2|2. EE)Cf. EOBt N,
1\  ONO Dt EA 2¥8 (93HRR 1 13, DHHG.G68dm, 2N 0.5 (ng 2Py benzoyl aceton itrile
15 To a stirred solution of ethyl 3-nethoxybenozoate (3.05 nL, 18.6 mmol, 1.
eq) and acetonitrile (1.19 nL, 22.9 nmol, 1.23 eq) in 5 nL of THE at - 50'C
under N2 Was added via cannula a frefXixMRkBa%d sol uti on of LDA

(diisopropylamne, 5.3 , 38. |, 2.04 eq and 2.5 n-butyl]ithiumin
hexanes, 15.25 H{Ear?,%‘."boﬂ%%ﬁP““”’g.‘%é{??.mp?ﬁ‘é“ﬂéﬁ'@? ]:%—ﬁnvglgl—glmyhé% at this
tenperature fomethpnesalfonyit Bpysagols-4carboxylir acid amige: reaction was quenched
with 10 nL of sat. NH4CI and allowed to warmto roomtenperature. The

m xture was extracted with Et OAc and the organic |ayer washed with water
and brine, dried (Na2SO4), and concentrated. The sidue was purified by
flash chronmat ography on silica gel to provide theé product as an off-white

soljd. 25 B. 2-(3-Methoxybenzoyl)-3-phgnyl am nd™acrylonitrile A solution of
3-ket hoxybenzoyl acetonitrile (1.20 g, )%’—SZ"H&DI, D eq) and
HzN o
o fN
N
Me

MeO,S
10

HN MCPBA, HN

O NH, o CH,Cly O NH, 0
HoN HoN
Mes” N MeO,s~ N
Me fe
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,

15  0.637 mmot). 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»O, and three times with ether to give the desired 5-
amino- 1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methanesulfonyl-1H-

20  pyrazole-4-carboxylic acid amide 14 as a white solid (87 mg, 80%). HPLC (4 minute
10-90 gradient) tg 1.66 min; MS mv/z 378.1 [M+H]"; 'H NMR (DMSO-ds, 500 MHz)
88.49(s, 1 H),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.



WO 200-, -, 1009973 PCT/ US20041020384 -103 di phenyl formanmi dine (1.34 g, 68.5
mmol, 1.0 eq) in 25 nL of toluene was stirred at roomtenperature for 2h
then heated to 100 C overnight. The solution was cooled and diluted with
hexanes. We0@m0ddrang solid was filtered and dried to ppeyhSedisessdesi red
product. HPLC (4 minute 10-90 gradient) tR 3.05 min; MS niz 279.2 5 [ MtH] ".
C. 3-[5-Am no- 4-(3-net boxybenzoyl ) - pyrazol - 1-y1l - 4- met hyl - benzoic acid A
sol ution of 2-(3-chlorobenzoyl)-3-phenyl am noacrylonitrile (63 ng, 0.22
mmol , LO eq), 3-hydrazino-4-nethyl benzoi-@8 -aC| d hydrochloride (72 ng, 0.22
nTmI, 10 1 eq), and triethylam ne (31 L, 22 mol, 1.0 eq) in 10 nL of
ethanol was heated to 65 C for 20h. N\WLE(%'I ing, the mixture was
concentrat ed and i fi b on silica gel
packed and ePu R %Hﬁ?‘ﬁgga@f‘gﬁ ?’Xc qﬁf’iﬁ% gﬁggﬂéﬁ'ﬂgi//ﬁr oduct s

fol | oned by B¢ nyld H-pyrazp ¥9'°e‘? Yh&StY t1 e  conpound (15 ng,
32% as a brown solid. HPLC (4 mnute 10-90 gradient) tR 15 2.13. mn; M5 niz
352.2 [M+tH'. D. 3-15- Am no-4-(3-net hoxybenzoyl pyrazol -1-yl | -4, N-di net hyl -
benzam de To a stirred sol ution

of 3-[ 5- Am no- 4- ( 3- met hoxybenzoyi ) - pyrazol -1 - N -4- 20 net hyl benzoic acid C
(50 nmg, 0.14 mmol, 1.0 eq) in 10 nL gf DM was redded EDCI (41 ng 0.21 mmol ,
1.5 eq), HOBt (29 ng,1.5 mml, 249 i i sopropytet hyl am ne (55 ng,
0.43 mol, 3.0 eq) and the solution g for 15 minutes at room
tenperature when net hyl am ne hydrgg ' ng, 0.19 mmol, 1.5 eq) was
added an@ the reation stirred for 1 hour. Mehe m xture was diluted wth 25
Et OAc (300 nlL) and washed wth _water (2 x 25 nL) and brine/$25 nL), dried

(Na2SO4) and concentrat ed. ct was purified by flash chromat ography
on silica gel o provid oduct to providg the pr ct (15 ng, ‘pars}
a brown solid: JIHPLG (4 m nute HE-NQTBA adi ent ) R 1NY =Q6 nf z 365.

[MtH] ' . 30 E 48 Pr eparatioen—of EtO

5- Am no- 1- (5 Epr opyl car BHEHFHOR - et hyl - phenyl

pyr azol e- 4-caP’é§xyl$"4;° aci d 8AgRhester WD 200@% 0587 7 US2004/ 020384
-104 OH2N H N\ N- /--ONO

To a solution of 2—cyano-3,3—bis—methylsulfanyl—acrylic acid ethyl ester 15

(78.0 mg, 0.359 mmol} in ethanol (3 ml) was added N-cyclopropyl-3-hydrazino-4-
methyl-benzamide trifluoroacetic acid salt (0.100 g, 0.313 mmol) and

10  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- 1 H- o }

15  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-d,, 300
MHz) 6 8.47 (d,/=3.7,1H), 7.90(d,J=7.9,1 H), 7.78 (5, | H), 7.49(d, /= 8.0, !
H), 6.81 (bs, 2 H), 6.30 (s, 2 H), 2.86 (m, 1 H), 2.45 (5, 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

20 [M+H]";'H NMR (DMSO-d;s, 300 MHz) § 8.50 (d, J=2.6, 1 H), 7.92 (d, /=79, 1
H), 7.81 (s, 1 H), 7.51 (4, /= 7.9, 1 H), 6.24 (bs, 2 H), 4.22 (q, /= 6.6, 2 H), 2.88 (m,
1 H), 2.35(s, 3 H), 2.14 (s, 3 H), 1.28 (t, /= 6.7, 3 H), 0.72 (m, 2 H), 0.58 (m, 2 H)
ppm; °C NMR (DMSO-ds, 125MHz) 8 166.0, 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..



HOOC NHNHr HCE Et OZC CN E, OH O HZN Cyd; PYe HN HOH 0 EIO- TEAy N\ O EA
HOBt | 'Y 'V ~-DNOEDG. OF ~-ON O A 5-Am no-|
- (5-carboxy- 2- net hyl - phenyl )-1 H pyrazol e-4-carboxylic 5 acid ethyl ester
‘'To a stirreWEHOHFIIEHW of 3- hydrazi no- 4- net hyl benzoi ¢ aci d BEIWREM B384 e
(Exanple 3A, 478 nmg, 2.36 mmol, 1.0 eq) in 20 nL of ethanol were added
et hyl (et hoxynet hyl ene) cyanoacrylate (399 ng, 2.36 nmol, 1.0 eq) and
triethylamne (329 pL, 2.36 mol, 1.0 eq),fand the m xture was heated at 65
Cfor 5 hrs. After 10 standing at room tenperature overnight, additional
3- hydr azi no- 4- net hyl benzoic acid hyd (159 ng, 0.78 mmol, 0.3 eq)
and triethylamne (110 M., 0.78 nmmol, eq§i and heated for 2.5. The
pi xture was copt riﬁmfODJr[S—Qﬂﬁiﬁ&ﬂf-(ﬁ!t@lﬁwenﬁgmiﬁtﬁﬂl}-ﬁbﬁ:wﬁmﬁ?mSI due
was purified bye ﬂﬁq,@nf,,m,mat ography on silica gel (gradient elution from
7/ 3 hexanes/Et OAc to 1/1 to elute byproducts fol | oweghby 15 Et CAc and 9/1
Ft OAc/ MeOH to el ute product) to provide the prodoct AS a brown solid (464
my, 68%. HPLC (4 minute 10-95 gradi ent) NH M5 nmfz 290.1 [ MH";
"H NV\R (CD3OD), 6 8.08 (d, J=7.0 (s, 1 H, 7.76 (s, 1 H,
7.54 (d, J=8.0 Hz, 1 H), 4.29 (q! , 2.19 (s, 3 H, 1.35 (d,
J=7.1 Hz, 3 H), ppm 13C NWR ( .,1638 150. 4,
141713991353 130.8, 20 129.5 1286 8, 15.8, 12.9 ppm B.
5-Anmin o-15(5-8ycl oﬁ(:?'@ﬁs’?@&%%?mo%rphﬁﬂ)ﬂéwﬂﬂ“@’lﬂ%&ﬂ) 1 H pyrazol e-4-
carboxylic acid ethyl
5-am no-1| - (5-car box‘);L Sﬁﬁﬁ‘bﬁhfﬁ@%‘%@wﬁi@?g‘i@%mz? 2car )cédylllgcc ggtlldd et hyl
ester (47 ny, &pﬁ&lymhmn&l:ﬂb(éq2m§%ﬁrﬁrﬁal m@ecgniBZSﬂmﬁ)bftomeﬁemq}tirrdd@t (44
0.32 mml, 2.0 eq), and diisopropyl eth am ne g119 pL,.0.32 nml, 2.0
e n DVE (5 RO GHRERUR oo hoRaoaa 14D "GPViDieht T PTUERE v semle

cycl opropyl am fe r , the
sol ution 30 was d‘(i Fﬁ?cp\hnhgfﬁﬁu%erc &Hl\llg@elp vggﬁs %)rfrdgdadr%lgég?ﬁg’&/’[earegg\g)as
washed w b weddsired pebduby (566 mgd75%3) HBIB(Z&EM;)mﬁthOG&Srgrmeﬁt;itRéOB? e M$ ude

residue was purified by flash WO 2005/ 009973 PCTI US20041020384 -105
chr omat ogr aphyméihz%ﬁ 2 [Mé{H@e HMRAEDMLD S BOS (dricnd3 BdlcahdD. 1-85 o Bae t he

product as a 4 799 . HPLC (4 mnute 10-95 gradient) tR
1.84 min; MBS n?% 25%39 'ﬁqZ*ﬁEP'NNR (CD3OD), S 7.96 (s, 1 H, NH), 7.88
(d, J= 7.9 Hz, 1 H), 778(5 | H, 7.75 (s, 1 H, 7.50 (d, J = 8.0 Hz, |
H, 4.28 (q, JB.: 7. }-[Eﬁmmow-(3-ghlorobenzoyl)-pyraml-1-yl]-N-cyclopropyl-4—methyl—

15 benzamide

A solution of 2-(3-chlorobenzoyl)-3-phenylaminoacrylonitrile (63 mg, 0.22
mmol, 1.0 eq), N-cyclopropyl-3-hydrazino-4-methylbenzamide trifluoroacetate (72
mpg, 0.22 mmol, I eq), and triethylamine (31 pL, 0.22 mmol, 1.0 eq) in 10 mL of

ethano! was heated to 65 °C for 20h. After cooling, the mixture was concentrated and

("'\

20  the residue purified by flash chromatography on silica get 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]"; "H NMR (CD;0OD), $7.92 (d, /= 7.2
Hz, 1 H), 7.77 (m, 4 H), 7.55 (m, 3 H), 2.85(m, 1 H),2.23 (s, 3H),0.80(d, /=55

25  Hz, 2 H),0.63(d,J=2.0 Hz, 2 H) ppm; °C NMR (CD;0D), & 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
30



5(m I H, 2.16 (s, 3 H, 1.35 (d, J= 7.0 Hz, 3 H, 0.78 (dd, J=12.3, 7.0
Hz, 2 H, 0.63 (dd, J=7.0, 4.5 Hz, 2 H ppm 13C NWR (CD30OD), 5 170.1,
165.8, 152.3, 142.1, 141.8, 137.2, 134.6, 132.8, 130.0, 128.2, 128.1, 95.8,
60. 8, 24. lwohédosfoeodrd. 9, 6.6 ppm EXAMPLE 49 10 Prepar at ippa@H004/020384

5- Ami no-| - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - 3-

met hyl - | H pyrazot e-4-carboxylic acid ethyl ester N7 O _YH NV "O-NO
15 A 5- Ami no-1|-(5-carboxy-2-net hyl - phen}/(lg(%’- 3-nmethyl -1 H pyrazol e-4-
carboxylic acid ethyl ester To a stirred | ution of

3- hydr azi no- 4- met hyl benzoi ¢ acid hydrochl oride 20 (Exanple 3A, 353 ng, 1.74
mml, 1.0 eq)_in 15 nL qof _ethanol were added 2-cyano- 3-ethoxy-but-2-enoic
acid ethyl e&"EP“?&"Eﬂﬂﬁéé'%%“%@‘é%%hylﬂgﬁnﬁﬂ)ﬂr%“?jl'ﬂ]‘f\?@tf. oprepd- 1997,
40, 4372) (3methylbenzamigenmol, 1.0 eq) and triethylamne (242 L, 1.74 mol,
1.0 eq) and the m xture was heated at 65 C overni{ght. The m xture was
cooled to roomtenperature and concentrated. The/crude residue was purified
by 25 flash chromatography on silica ggl (/l oad&® wi th cH2Cl 2, and packed and

eluted with gradient from®6/4 esf Et to grtte byproducts foll owed by
8/ 2 Et OAc/ hexanes and 8/2 Et OQAc/, t ut g oduct) to provide the
product as a brown solid (464 > 80/¢).-.~.HP’| m nute 10-95 gradient) tR
1.97 min: M5 mz 304.1 [ M+H + 30 B. N

5- Ami no- Ig ( S-cycl ’Bﬁédg?‘{l@’é - = e -],“%tn P o

pyr azol e-sgl-car boxy |g%| et hyl xgstpger?ii%%ﬂcgﬁggﬁﬁjt ?ngﬁlo Qé()haéelfbmmlewas

5- am no- 1- ( 5usal ingplacedf 3athbgrbbenzevigterorBirile t HRLCE ninuge)yile@Sogradént) ag hORy! i C
acid ethyl ester (150 ng, 0.49 mmpl, 1.0 e EDCI &90 r’r(t); WO 2005/ 009973
PCTI US2004/ 020884 m@o?er%dﬁéd%l H BMR @0 08(7 Q21664 iyl -0 blzos HindB3 (2. 0

eq), and dii | et ] [ 9 2,0 .8 [ 5 a
o o’ had bed b TS Gl ) 787 0 3 HE it 2307 s TRbuserly &6 DY ' )
0.98 nmmol , 2(€) 3e4), 2.28f(5,83 H} 10.80 {dng=GvEHR) DHY,.0.64@, 2 $Dlpphi.on was diluted with

Et OAc and water and the organic |ayer was washed with 5 water (2x) and
brine, dti ed (Na2SO4) and concentratB¥AMREEA43de residue was

Preparation of 3-[S-Amino-4-(2-methylbenzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-
methyl-benzamide

o HoN '
7 N °
=N HN.
15

Similar procedure as Example 41 except that 2-methylbenzoylacetonitrile was

used in place of 3-chlorobenzoylacetonitrile. HPLC (4 minute 10-90 gradient) tg 2.21

min; MS m/z 375.15 [M+HJ". Q1
EXAMPLE 44
20
Preparation of 3-[5-Amino-4-(2-methoxy-benzoyl)-pyrazol-1-yl}-N-cyclopropy}-
4-methyl-benzamide
25 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]".



purified by flash chromat ography on silica gel (gradient elution, 3/2

Et CAc/ hexanes then 100% Et OAc) to provide the product as a white solid (29
ng, 17% . HPLC (4 mnute 10-95 gradient) tR 1.97 mn; M5 miz 343 [gl\/HrH]';lH
‘NVR (CD3CD) W@20p5899973 4, J = 7.1 Hz, | H), 7.76 (s, 1 H), FCHUSH/029384 g o
Hz, 1 H, 4.29 (q, J =7.0Hz, 2 H, 102,84 (m |I H, 2.34 (s, 3 H, 2.18
(s, 3H, 1.36 (t, J=7.0 Hz, 3 H, 0.79 (d, J =5.5ac) Hz, 2 H, 0.62 (s,
2 H ppm 13C NWR (CA30D), S 168.1, 164.4101151.3, 149.8, 140.1, 135. 2,
132.6, 130.7, 127.9, 126.3, 92.0, 58.6, 22.1, 15.7, 12.9, 12.6, 4.6 ppm
EXAMPLE 50 15 Preparation of EXAMPLE 45

5- Am no- 3-[ (3-chl or o- benzyl car banoyl ) - net hoxy] - 1- ( 5-

¢ycl opropyl car banoyl - 2- et hyl - phenyl ) - 1H pyr azol e- 4- carboxyl i c acid et hyl
ester OBt OC -Q'HNH2 O NN Ne\ H 0 "41 NHNHyTFA N).CO2Et ElI OH O~
CEt NH 0 O TEAredationf R-[5-Amino-4-(4-CRlocrbenznAPpa xzol-MyHNMyclipompylH-O G | /
NH2 CI \/ 31 - metbyl-Daf@aidéiO NN H O N-N 20 CH3CNWO / H EDCI, HOBI, CWF | H
A. 5-Am no-1 -(5-cycl opropyl car banmoyl -@- et hyl - phenyl ) - 3- ( 2- hydr oxy-

et hoxy) - 1H pyr azol e- 4- carboxylic acjd ester 25 A stirred solution of
cyano-[ 1, 3] di oxol an- 2-yl i dene-ace e’t’hyl ester (prepared as

descri bed by Neidlein and Kikelj, 1988, 981, 266 ny, 1.45 WO
20051009973 PCTI US2004/ 020384 <007 nmol, eqhiN

N-cycl opr opyl - 3- hydr azi no- 4- et hyl - benzam '™ uoroacetate (Exanple 6C,

463 ng, 1.45 mmol, 1.0 eq), and triethylanmine (409 il,.2.9 |,.2.0 eq) in
20 rangof et hanol m@émﬂ%ﬁ?@ﬁed?xge ‘?’h?’&j’ﬁ?‘.“’ﬂf%w&é’mwg&g@“ftﬂl?ﬂ 2"V

_ used in place of 3-chlorobenzoylacetonitrile. HPLC (4 minute 10-90 gradient) tg 1.65
(< min; MS m/z 394.2 [M+H]".
10

EXAMPLE 46

Preparation of 3-[5-Amino-4-(2-chlorobenzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-
methyl-benzamide

o P
cl
QO NHp NH
bl fN
N

15
A, 2-(2-Chlorobenzoyl)-3-phenylaminoacrylonitrile

_ A solution of 2-chlorobenzoylacetonitrile (1.0 g, 5.6 mmol, 1.0 eq) and
_ C diphenyiformamidine (1.10g, 5.6 mmol, 1.0 eq) in 50 mL of toluene was heated to 85
°C overnight. The heat source was removed and desired product slowly began to
20  precipitate from solution. The 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+HT".

B. 3-[5-Amino-4-(2-chlorobenzoyl)-pyrazol-1-yl}-NV-cyclopropyl-4-methyl-
25  benzamide
A solution of 2-(2-chiorobenzoyl)-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

ethano! was heated to 60 °C for 48h. Afier cooling, the mixture was concentrated and



tenperature, the m xture was concentrated and the residue purified by flash
5 chromat ography on silica gel (eluted with 1/1 hexanes/Et QAc fol |l owed by
100% EtQAc) to provide the desired conpound as a tan solid (350 ng, 62%.
HPLC (4 wWoees/0a0795 gradient) tR 1.59 mn; M nfz 389. 96rfustidenzessd NVR
(Cb3O®), S 7.87 (d, J =7.9Hz, | H, 7.78 (s, 1 H, 7.49 (d, J =7.8 Hz, |
H, 4.29 (dd, J =14.9, 6.9 Hz, 2 H), 4.19 (d, J = 4.3 Hz, 2 H, 3.84 (d, J
=44 H, 2 H, 28 (m I H, 2.22 10 (s, 3 H, 1.35 (t, Jr 7.3 Hz, 3 H),
0.81 (d, J= 5.3 Hz, 2 H, 0.63 (s, 2 H¥Bm B 5-Anin

0- 3- car boxynet hoxy-1 - (5-cycl opropyl.ca rgarmyl - 2- et hyl -,

phenyl ) - 1H pihedsatiue Wag diseelysd memmimat ethil acetate. o 1 0Q spldiethyketherrwas addedt i on

of al cohol 5 . i . idhrile added
2 20 66t ol hriiptle MaglRred dnd 0l o Sopidfucsived BRSOl g "33, 701
heat ed t o 35HELCT{¥minuteol (490 Gadiént} o 215 mid; OMISt v BBSITO[MOHE4 'HNBIMR 2. 0
eq) in 2 nL of water %M) and an aqueous sol ution of sodi um hypochlorite
diluted to 208NBOKS 8RR, EOdSHzi Inﬁ),t"’a?ﬂe@uéﬁﬂ-@lﬁ?pw}@e'?-ﬁﬁﬁ&ﬂ .Adtlmg was

20 conti gued l, 24 h S br.y r color, d I ton was
cool ed 15 Rt a7 o A & P GER b Bl e P e d B 02
stirred for #§ 0% ESH), 0I88e(nili Xl was washed with Et OAc, then the pH of

t he agueous Igyergwmgs a%ij ugsf(ed frgﬁan =8topH=2wth 3 A HA, and
extracted with CH2Cl 2. The CH2Cl 2 extracts were dried and concentrated to
provide the product as a yellow sol igkAWHCESY (4 mnute 10-95 gradient) tR
1.70 min; MS mz 403.02 (MtH +;'H NMR (CD30D), 8 7.83 (d, J=7.9 Hz, | H),
7.52 (s, | Hpreparatior of 3-§5=Amidot4z(3-methoxy-berzoylf-pyrizoH) ylli4,Nodingethyl = 7.1
Hz, 2 Hip 2.b¢hzamidé H), 2.18 (s, 3 H, 1.31 (t, J=7.0 Hz, 3 H, 0.78 (d,
J= 6.1 Hz, 2 H), 0.62 (s, 2 H ppm 1 ROD), 8 171.1, 170.2, 168)4(")
163.6, 159.7, 151.3, 140.5, #8b6 2, 13 M. 6, 126.2, 80.9, 59.6,

58.7, 22.1, 15.8, 30 12.5,4-6 pp

5- Ami no- 3- ( 3- cbl or o- benzyl car ba A @ WO 20051009973

PCTI US20041020384 -108

cycl opropyl car bam)gl - 2- et hyl - phenyl ) -1 H pyr azol e- 4- car oxy! idocacl dnh gl
ester To a sfjrredisolwkiramy Qf, aci i SQBoRBamandind udo ch- 0 € EDCl (32
ng, O0.17 mm|7@.)ﬁ°%q),—nm08t B2y, 0. ool 2. 4 ) in ;gé of DVF
at room 5 tenpefature was adde -chl or obenzyl am ne (& pL, 0. CGosmol, 1.0

eq) and the m xture was stirred overnight. The m xture was diluted with
Et OAc, washed with wat=e

= and bri i (Na2 ) ,nand _goncentr at ed.
The residue was purifi' \ h chrggrx'é'lﬂgg@f!'f_g%hy onj\%ﬂ“el uted with
9/ 1 Et OAc/ hexanes toop{ovitde fhe 7 DIEA.OMF o x o~
OH HMN

Hah

A. 3-methxoybenzoylacetonitrile

15 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

20 th. The reaction was quenched with 10 mL of sat. NH4Cl and allowed to warm to
room temperature. The mixture was exfracted 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.

25
RB. 2-(3-Methoxybenzoyl)-3-phenylamino-acrylonitrile

A solution of 3-methoxybenzoylacetonitrile (1.20 g, 68.5 mmol, 1.0 eq) and



product as a clear oil (16 ng, 44% . HPLC (4 mnute 10-95 gradient) to 2,34
mn; 10 MS mfz 525.99 [MtH +;' H NVR (CD30OD), 6 7.85 (d, J= 7.9 Hz, 1 H),

7.56 (s, | 7.47 (d, J= 8.0 Hz, | H, 7.25 (m 3 H), 4.73, (s. 2 H,
4.45 (s, 2 @929!'?@899(7, J=7.0 Hz, 2 H, 2.84 (m | H, 2‘.’@"7’“?&',‘“’%"’%{ 1.27
(t, J= 7.0 Hz, 3 H), 0.80 (dd, J= 12.3, 6.7 Hz, 2 H, 0.62 (d, J= 2.2 Hz, 2

H ppm 73C NW\R (CD3CD), 8 168.9, 168.3, 163.4, 159.6, 151.1, 140.3, 140.1,
135.2, 133.6, 132.6, 130.8, 129.1, 127.7, _4p36.6, 126.4, 15 125.0, 66.3,
58.8, 41.1, 22.1, 15.9, 12.9, 4.6 ppm EXAMPLE 51 Preparation of

3- (5- am no- 4- bapgeNI fditaRAd@he ir.sd %,‘dﬁt%ﬁio@ﬂf@&}ﬁ'in HsmLivy toludiReamided BN - NH2
O \ NN/-\ 200Me " cXry OOXT 3°E XNPh ~a /1 j  COOX EOQ XXxXN OH
NaNO,. Src.y Er@xn teTitpiraterE\foddh thien kigaeddol] 00 °Q oxemightih The-solationy was coofed4 s A

3- Hydr azi no- 4- net hyl benzoi.c acid drachl or,ide 25 A sol uti of .

3 ot no- a- et ngd RS MR erdes ThYGegng Skl et e dindlo Previdetbe, (1. 78
) was cool ed ey product SHBEC!(& &iM@E §0-90 eRBent . 05ImidS MY maEowO

2005/ 009973 PCTI US2004/ 020384 -109 sodiumnitrite (68.5 g, 0.99 not, 1.5
equi v) wer & ad@dHln sequence at 0 - 5 C. The reaction mxture was stirred
at the 0 - 5 Cfor 1 hour. Stannous chloride dihydrate (336 g, 1.488 not,
2.25 equiv) in cone. HC ( 540 mM) was added at 0 - 5 C. The mxture was

stirred at thecgane 3t [SIDRERSINEniMhoxybeR:byH-pyrakelc - M%@th?ﬂbhﬁ%'ék@d5
course of the reactio[n was fil teredmé'nd V\g?hped Wth§§at er (3 X 560 m )

Dried under vacuumAasol@bnofZe(3eh@pbagoyipimheadapimpariyonithiter(68 g, 623de
nour . The mat effafh |9 TR ayERrA 4 el Bonab sk R ebloGE Rz B (209l and
filidrcir i ed fig0 0gteqh,RRd RSKtRYIRNHEA3] NE, 828 GBndl; 1.04]) 0103RL 30 eBbholWisheate@ld d. T

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 (15 mg, 32%) as a brown solid. HPLC (4 minute 10-90 gradient) tg

15  2.13.min; MS m/z 352.2 [M+H]".

D. 3-|5-Amino-4-(3-methoxybenzoyl)-pyrazol-1-yl}-4,N-dimethyl-
benzamide
To a stirred solution of 3-[S-Amino-4-(3-methoxybenzoyl)-pyrazol-1-yl}-4-

20  methylbenzoic acid C (50 mg, 0.14 mmol, 1.0 eq) in 10 mL of DMF was added EDCI
(41 mg 0.21 mmol, 1.5 eq), HOBt (29 mg,1.5 mmol, 2.0 eq), and
diisopropylethylamine (55 mg, 0.43 mmol, 3.0 ¢q) and the solution was stirred for 15
minutes at room temperature when methylamine hydrochloride (13 mg, 0.19 mmot,
1.5 eq) was added and the reation stirred for 1 hour. The mixture was diluted with

25 EtOAc (300 mL) and washed with water (2 x 25 mL) and brine (25 mL), dried
(Na;5804) 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]".

30 EXAMPLE 48

Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid ethyl ester



B. 3-(5- Am no-4-benzoyl - pyrazol -1-yl)-4-net hyl benzoic acid To a stirred .
solution of hydrazine 2 (59 g, 0.29 not, 1.0 equiv) in ethanol (4.5 L) was
added 3 (65g, 0.262 not, 0.9 equiv, preparation: Gothasu, Davis, J. Am
Chem Soc.WO038050883(1936)) and triethylamne (29 g, 0.2%cmuszeds/cdozmqui Vv) .
The 15 m xture was heated to 65 C. At 65 C the reaction m xture becane
honogenous 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 H“off- white crystalline solid.
HPLC (Waters X-Terra 5 m cron 08 col urm x 250 mMm 1.0 mMJmn, nobile
phase: Ol%TEAln H20/aceton|tr|b /6 mm elution) 20 tR 2. 12 mn,
96. 6% purity; 'H NWR (DMSO d6, 400 | with Exanple 3, C

3-(5-a m no-4-benzoyl - pyrazol - I |\?| opropy! - t hyl benzam de To a
stirred sol ution of acid4(46 14 not, 1. equ) in DM (1.9 L) was
25 added EDCI mgm 0 2 2. 09 egu HOBEy bt I 0,423 14
equi v) and pyl et hy 76. ?\‘g;)o arot A5 eq Om

sol ution was st| r e for Z@ m nJ‘E“eS/a m t enper ataioe. waso co%l ed

to 15-20 C and cycl opropylamne (20.6 g, 0.36 not, 2.51 equi v) was added and

hour <. si pee g riﬁgf B s g %th?;{%Pﬁ’a-ivlgﬂﬁi-h%%'%-ﬁaqargoxﬁfter -

cycloprop Iarﬁ"r\ te¥ 0.16 not, 1,14 eng was added and stirring was
continued for two beﬁﬁ% edpgtutigrof3chysiyarnarfuasthylbenzoicrcidhydrechleride 50 - 55

C. To the resj ﬁ‘ipﬁtﬁo47§#)2h%%tieé%990%120@%5& q%géja(y(\(gd20051009973

PCTI US2004/ 02 e m xt'ure Stirr m nut es. The
m xture was exthylgthicedn@ilédejcyangrnylate (B%fmg, xvasnﬁﬂcbll BOteq}iandrﬁﬁt}@%ﬁﬂblS ®$

| ayer was extracted wt 2 x.250 onbi ned organic | ayer

washed with s@df it %ﬁéaﬁfﬂﬁhé@éé EﬂiﬂGG@Xm Waﬁheaé?d ﬁéS ChoxShop Migr, dried

over anh rou n r
Et OAc/ di c or%?re etxa &a"' g%" %&%] ?I'&/aisﬁgl&d%%!eﬂﬁﬁb&rzr%&aﬁg was
stirred for 1l€ydmdh1tirﬁ&,(1a¢ndxgt 0J7B®1ﬁlﬁd, 03 «a) avd dithyhenipe ¢UGLL (B78 dntbl, 65. 7 N

as an off while crystalline solid. HPLC (Waters X-Terra 5 mcron C 8
col utm 4. 6nm %3 eqandheated for 2 Fheymixtyrs Was Goeleddo room denpesatpre and

H2Q acet on| tr 0] ' 0 '- Ve
360 [M~;" I\ﬁ\‘/’&g ’%%é%)d%‘% Eg‘%fr}ﬁ/ﬁl%?jé 21‘6‘ n@ nzp&nﬁﬁg%ﬁf "-’J’f gl
EXAVMPLE 52 Pr lieilﬂt bmﬂoﬁfﬁ'om 7/3 hexanes/EtOAc to 1/1 to elute byproducts followed b?'
3-[ 5- Am no- 4- ( 3- cyanobenzo /)Megr azol - 1-yl]-N-cycl gpropyl - 4- net hyl benzam de
15 tOAc and 9/1 EtOAc H to elute product) to provide the product as a brown
solid (464 mg, 68%). HPLC (4 minute 10-95 gradient) tg 1.87 min; MS m/z 290.1
[M+H]"; 'H NMR (CD;OD), § 8.08 (d,J=7.0 Hz, 1 H), 7.93 (s, } H), 7.76 (s, 1 H),
7.54 (d, J = 8.0 Hz, 1 H), 4.29 (q, /= 7.1 Hz, 2 H), 2.19 (s, 3 H), 1.35 (d, J= 7.1 Hz,
3 H), ppm; ’C NMR (CD:0D), 8 166.5, 163.8, 150.4, 141.7, 139.9, 135.3, 130.8, o

20 129.5, 128.6, 93.8, 58.8, 15.8, 12.9 ppm.

B. 5-Amino-1-(5-cyclopropylcarbamoyil-2-methyl-phenyl)-1H-pyrazole-4-
carboxylic acid ethyl ester

25 To a solution of S-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 L, 0.32
mmol, 2.0 eg) in DMF (5 mL) which had been stirred at RT for 15 min was added
cyclopropylamine (23 pL, 0.32 mmeol, 2.0 eq). Afier stirring overnight, the solution

30  was diluted with EtQAc and water and the organic layer was washed with water and

brine, dried (Na;SO,) and concentrated. The crude residue was purified by flash



ONHZ ANN NC OHN 15 b ONHZ NHZ NN/ CuCN, [Pdl NN O 0O DW, 100C NC O
HN HN To a sol ution of

3-[5-am no-4- éS i odobenzoyl ) - pyrazol - 1-yl ] - N-cycl opr opyl - 20

met hyl benza¥9@*MYdYy, 0.23 mmwl) in DV (5nl) was added wi’@ﬁﬁ?@”*o 45
mmol ) and tet rak| s(triphenyl phosphi ne) pal | adi um (catal ytic) and the m xture
was heated at 100 C over night under N2. The sol vent was renoved and the
residue was suspended in EtOAc, and solidggswere filtered off. The filtrate
was washed by water, . brine, dried over Na2SO4 and concentrated. The crude

product was pu thgPiph 1 G2 BROXC/AEx kS oo tial tHelprbdie)
Product was ob?lg]lbhgdggasb g%?gfﬂg%g%goﬂmge’(ﬁg&m c/() # qu?-?l m nute 10- ?)SO

gradi ent) tR 2ae@glorless,ciNB2mig; 73849, HPWMHHNC\A@-%O@MI@@@WBM min; MS m/z
PCTI US2004/ 020384 . -111 F Prep i on _of ~
3-[ 5- Ami no- 4- (39 99 Eézthl -i‘@@ﬁ@@b&iﬂ% ’}-*Bﬁlé)z&sgl@yf T/ Hz 1H),
cycl opropyl - I N | N
|| H NaH2PO4, Ffe,%%( ‘Eﬁﬁﬂﬁﬁ@ﬂn@ ﬂq‘@*% 8 ﬁ.z’jE 4% ‘W qp?ﬁ%ﬁ Ly
N N J N H&I (m, HEY®R. ik@énz H), 1.35 @, (IlﬂlaIJIHﬂH@I),GDMcEJ@I\KZJ 7mlﬂwmaz N
-N :
(dd, J=7.0,4.5 Hz, 2 H) ppm; >C NMR (CD-0D), & 170.1, 165.8, 152.3, 142.1,
141.8,137.2, 134.6, 132.8, 130.0, 128.2, 128.1, 95.8, 60.8, 24.1, 17.6, 14.9, 6.6 ppm.

EXAMPLE 49
s 10
C Preparation of S-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-
methyl-1H-pyrazole-4-carboxylic acid ethyl ester

N X/
/\0 =N Q

A, 5-Amino-1-(5-carboxy-2-methyl-phenyl)-3-methyl-1H-pyrazole-4-
carboxylic acid ethyl ester

15

To a stirred solution of 3-hydrazino-4-methylbenzoic acid hydrochloride

20  (Example 3A, 353 mg, 1.74 mmol, 1.0 eq) in 15 mL of ethanol were added 2-cyano-
3-ethoxy-but-2-enoic acid ethyl ester (prepared as described by Xia et al., J. Med.
Chem., 1997, 40, 4372) (319 mg, 1.746 mmol, 1.0 eq) and triethylamine (242 pL,
1.74 mmol, 1.0 eq) and the mixture was heated at 65 °C overnight. The mixture was
cooled to room temperature and concentrated. The crude residue was purified by

25  flash chromatography on silica gel (loaded with CH,Cl;, and packed and eluted with
gradient from 6/4 hexanes/EtQAc 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 mv/z 304.1 [M+H]"

30 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,



A. 3-[5- Am no- 1- (5-cycl opropyl car banoyl - 2- et hyl - phenyl )-1 H 10

pyrazol e- 4-carbonyl [ -benzoic acid To a stirred sol ution

03-[ 5-am no- 4- (3-fornyl benzoyl ) - pyrazol -1 -yl ]-N

cyel opr opyweo4eesmosngs benzam de (900ny) in CH3CN (25nm) wereTamded odissiz PO4
(55ng in 2 mL water) and H202 (1.3g, 30%solution in water) foll owed by the
15 dropwi se addition of an aqueous solution of NaClQ2 (365ng) at 10 C. The
m xture was stirred at this tenperature for 4h before Na2S(8 was added.

Sol vent was renoved and residue was di st¥rved in E(OAC, the organic |ayer
was washed with water an i ne. and concentrated. The, crude product was
purified by B&QMOE%‘)@%&{%@P&&W m&rpggﬂn?f’i’ %@F&WP &&WW‘@MH“‘F%I | owed
by Et OAC : A 3 io O\ . i i i - a bei ge
Foam (345 mgC 3y Ot il 2 QeR/IRAE (5 A1 JAhERRA Rin s e FREL R sHird <

zoyl ) - pyr azohad agded-dyiclopsoplylaniiop (68 Wb 9 S mintad 26 ag)d A fEa sHirinpco e dfigtStheng,

0 2,0 ) AR5 S A S s ot 2 o

|2 EL One Bana PHIE (B 3hd Bl aried NN, 48 o ORVREY, THEruERUAE wiBD, T Sool ved
brine, and dpurgfiediveflasiahBiMatogiaphy dir WHECEe]((Bradient ¢lutiord, 3/2VBeO) Ah&Xines 009973

PCTI US200- 0020384 o-é. 2 %dded anpd. stirred at r.oom.tenperat ir e for 30 mn.
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Trimethyl orthoformate (32n1_) was added to the solution of conpound 53B in

MECH (2 10L) 34 (an 1Lied 34ds 3ozt et i 30 GukT 70 gne HEO 79ddt J s r emoQH( )

ol uti on of a2 P2 Cand Rk ok EBRBTR 1 abhS HEETRGK i
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was dissolved in Et OAc, anhd the organi cs were washed Wi th water, brine and

the crude product was purified by preparative TLC (EtOAc : MeOH = 95 : 5)

to provide product as a beige soli dzéﬁm E6 %9 . HPLC (4 15 mnute 10-90

gradient). tR 1.81 min;, MS mz 429.1 L MPLE 54 Preparation of

3-{5- Anilfo- 4- [ 3- (5-net hyl -[ 1, 3, 4] oxadi azol - 2- y4- benzoyl j - 20

pyrazol - 1- yl Pdpartion i@ Amift orB|3ydhlbanbeniydcarbamoyl)-methoxy]-1-(5-
cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl

ester
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A. 5-Amino-1-(5-cycloprepylcarbamoyl-2-methyl-phenyl)-3-(2-hydroxy-
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



O4AN O H2ZNH NN Simlar procedure as in Exanple 53 except
trimethylorthoacetate was used in 25 place of trinethyl orthoformate. HPLC
(4 mnute 1%&9@[@1\ nt) tR1.84 mn;, M5 mz 443.15 [MH)t. EXAMPLE 55
‘Preparation 0 P57 Rii no- 4- [ 3- (pyrrol i di ne-1 - car bonyl ) - befZGYSP4 R 01 - | -
yl }-N-cycl opropyl - 4- net hyl -benzamide 2NN O'V r, NJ O V 30 W

2005/ 009973 PCT(US20041020384 113 Simlar procedure as in Exanple 21 except
pyrrolidine was used in place of isoprop®fam ne. HPLC (4 m nute 10-90
gradient) la 1.93 min; M5S mz 458.2 [MH EXAMPLE 56 5 Preparation

of 3- 15- Ami no- 4nl(nel d:MW-QWbmpﬂaﬁfbydrabewrécry«tthylrbnndanmﬂemﬂmq)admte

cycl opropyl - e 2N H N \. N Sim,l

procedure’ as |(EE éﬁﬁﬁ Qéﬁ Eég ct-9i5A53p¢ %ﬁl\gyé% (R@;ﬁl"i J mpp %bof

I sopr opyl ani neeq%XA L%f@lh'auélavﬂs(ire&@d% @ﬂ*@mam{gﬁt IAfl& d¥bitng MSoHﬁ\Z 10

444.14 [I\/H—l] + MPLE 57 Preparation of

3-[ 5- Ami no- (tempaaﬂnmrﬂgd mixdure sak penaeivfatzd andithe rgsidue purified by flash -

cycl opr opy% 4- E!I% h:X ograp r;fzc%lnglfjca g% h‘;!utg)d with 1/1 hexanes/EtOAc followed by 100%
EtOAc) to provide the desired compound as a tan solid (350 mg, 62%). HPLC (4
minute 10-95 gradient) tx 1.59 min; MS m/z 389.06 [M+H]*; 'H NMR (CD;0D),
$7.87(d,J=7.9Hz, 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 (d, J = 4.3 Hz, 2 H), 3.84 (d, J = 4.4 Hz, 2 H), 2.84 (m, | H), 2.22

10 (s,3H), 1.35(t,J=7.3 Hz, 3 H), 0.81 (d, J= 5.3 Hz, 2 H), 0.63 (s, 2 H) ppm.

B, 5-Amino-3-carboxymethoxy-1-(5-cyclopropylcarbamoyl-2-methyl-
phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester

15 To a stirred solution of alcohol 50A (48 mg, 0.12 mmol, 1.0 ¢q) in 5 mL of
acetonitrile was added 2,2°,6,6"-tetramethylpiperidinyloxyl (TEMPO) (catalytic) and
the solution heated to 35 °C. Then a solution of sodium chlorite (17 mg, 0.24 mmot,
2.0 eq} in 2 mL of water (2mL) and an aqueous solution of sodium hypochlorite
diluted to 2% (1 mL) were added simultaneously dropwise and the heating was

20 continued for 24 hours. A bright orange color developed. The reaction was cooled to
RT and diluted with water then quenched with 1M/ Na,SO; and stirred for 30 minutes.

\.. The mixture was washed with EtOAc, then the pH of the agueous 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 sohd. HPLC

25 (4 minute 10-95 gradient) tg 1.70 min; MS mv/z 403.02 [M+H]"; "H NMR (CDs0D),
5783(d, J=79Hz, 1 H),7.52(s,1 H), 746 (d, J=7.9Hz, 1 H), 4.73, (s, 2 H), 4.19
{q./=7.1 Hz,2 H), 2.84 (m, 1 H), 2.18 (5, 3 H), 1.31 (, J=7.0Hz,3H),0.78 (d, /=
6.1 Hz, 2 H), 0.62 (s, 2 H) ppm; *C NMR (CD;0D), 8 171.1, 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,

30 12.5, 4.6 ppm.

C. 5-Amino-3-{(3-chloro-benzylcarbamoyl)-methoxy]-1-(5-



ON H2N I H H2N 15 Simlar procedure as in Exanple 21 except anmonia was,
used in place of isopropylamne. HPLC (4 mnute 10-90 gradient) to 1.51
mn, M5 mz 404.2 [MH +. EXAMPLE 58 20 Preparation of

3- [ 5- Ami nawd-=2¢drdeexapr opyl car banoyl benzoyl ) - pyrazol - 1- yl ) pCT/US2004/020384
N-cycl opropyl - 4-nmet hyl benza mde O-NO N/ N O\ H2ZNH \}-NH 25 Sim | ar
procedure as in Exanple 21B except 3-[5-am no-]-(5-

cycl opropyl car banoyl - 2- net hyl phenyl ) - | H-%azol e- 4-carbonyl ] -benzoic acid
was WO 20051009973 PCT/ US2004/ 02038-1 - used in place of

3-[5-am no-1-(5-cycl opropyl car banoyl - 2- et hyl - phenyl ) -1 H

i m dazol e- 4- exeloprapylcardamoyl-2amethyhihegy 4l Mipyurarole ol-edr byxylic antd ethil 1. 89
mn, M5 mzedddp. 2 [ M-H +. EXAMPLES 59 - 69 5 The follow ng exanples were

D sed i b oY EEA Gy Sl e sBIGE e d FHESRY 0 B RORITEEWALD

am ne was used in place of 1sopr am ne. tructure PLC

1145 nm(z t pOri7inrhbl, 2.4 €))Q1OBt (PmH0. 36 tmoAnt.Aenrdol) #r 3.0 mInef DPMEarreanpy! - N
benzoyl ) -pyrazol -1 ~tJ yg-N-cyclopropyl-4 59 HNC neth -benzam de 1.03 418.2
N H N2 B 3 Nrsereovas added hlgrebearalaming L8 #Lb&AgymolI.0 cq) and the

-benzoyf) - py(azQle das stirred overnight. The mixture was diluted with EtOAc, washed with
water (x2) and brine, dried (Na,SQ,), and concentrated. The residue was purified by
flash chromatography on silica gel eluted with 9/1 EtOAc/hexanes to provide the
product as a clear oil (16 mg, 44%). HPLC (4 minute 10-95 gradient) tz 2.34 min;

10 MS m/z 525.99 [M+H]"; '"H NMR (CD;OD), § 7.85 (d, /= 7.9 Hz, 1 H), 7.56 (s, 1 H),
747(d,J=80Hz, 1 H),7.25(m, 3 H),4.73, (s, 2H), 445 (5,2 H), 4.25(q,J= 7.0
Hz, 2 H), 2.84 (im, 1 H), 2.17 (s, 3 H), 1.27 (t, /= 7.0 Hz, 3H), 0.80 (dd, /=123, 6.7
Hz, 2 H), 0.62 (d, J = 2.2 Hz, 2 H) ppm; *C NMR (CD;0D), § 168.9, 168.3, 163.4,
159.6, 151.1, 140.3, 140.1, 135.2, 133.6, 132.6, 130.8, 129.1, 127.7, 126.6, 126.4,

15 125.0,66.3,58.8,41.1,22.1,15.9,12.9, 4.6 ppm.

Q)

EXAMPLE 51
Preparation of 3-(S-amino-4-benzoyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-

benzamide
o HN
NH, o) o
N
Me
[}

20
(:))‘\[cn
i
o] 3 HHPH O NH, NH, H
Q)Lou NaNOg, §nCly Q& M pon TEA @Jﬁu /;Sm% @j\g—*: 5 h\?
K HCYH,0 MG N N
i, My hct e e
1 2 4 5

A. 3-Hydrazino-4-methylbenzoic acid hydrochloride

25 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. HCI (1.78 L) and



~NH yi ) -N-cycl opropyl -4- 60 -benzam de 1.77 444.26 N O 3-[5-Am no-4-(3- 0 0
car banoyl - benzoyl )- O/ \H2N H pyrazol -1-yl)-N cycl opropyl -4-nethyl 61 HN
benzam de 1.64 404.16 N O 3-[5-Amno-4-[3 ON (piiperazine-l- / H2N H

‘car bony! ) - b&¥ N3 N pyrazol -1-yt)-N \/ cycl opropyl - 4- 2004120384
benzam de 2.27 473.21 0 -N O //\\ N 3-[5-Am no-4-(3- dinethyl carbamyl O
H2N \ H benzoyl)-pyrazol -1- ytj-N-cyclopropyl-4- 63 ~N neth -benzam de 1.71
432.21 N p 3-[5-Anmino-4-[3- O N (cycl opropyptrethyl - / HN , H

car banoyl ) - benzoyl] NH - pyrazol-1-yl}-N cycl opro pyl-4- rret hyl 64 benzam de

1.9 458.25 WO %&ﬁ 91%{187(%83%”0%219 4@ B werel%kédedqn%&e%eﬁdis"@w

3-15- Am no4- (3 et hyl carba e€nzo I) pyrazol - 1-
reaction mixture was stirred at the 0 — 5 °C for 1 hour. Stannous chloride dihydrate

(336 g, 1.488 mol, 2.25 equiv) in conc. HCI { 540 ml) was added at 0—5 °C. The
mixture was stirred at the same temperature for 2 hours. Solid formed during the

5  course of the reaction 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 | 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.

10

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., 38, 1334 (1936)) and triethylamine (29 g, 0.29 mol, 1.0 equiv). The

15  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. HPL.C (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 40/6¢, 30 min elution)

20 tg 2.12 min, 96.6% purity; '"H NMR (DMSO-d¢, 400 MHz) is consistent with Example

C. 3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-cyciopropyl-4-methylbeazamide
To a stirred solution of acid 4 (46 g, 0.143 mol, 1.0 equiv) in DMF (1.9 L) was

25  added EDCI(57.5 g, 0.299 mol, 2.09 equiv), HOBt (41 .4 g, 0.306, 2.14 equiv) and

ditsopropylethylamine (76.6 g, 0.59 mol, 4.15 equiv) and the solution was stirved 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
30  was not compiete 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



yl]-N-cycl opropyl -4- 65 nethyl -benzam de 1.77 432.18 ~N O N 3-[5- Ami no- 4-( 3-
N net hyl car banoy[ - O H H2N benzoyl ) -pyrazol -1 yl]-N-cycl opropyl -4- 66 HN

meth -benzam de 1.69 418.17 N 3 -[5-Amo-4-(3 cycl openl yl car banoyl

- benzoyl ) W@ resmbyd7zs SH2Z3 H yi]-N-cycl opropyl -4 67 o- NHpowids2edamagnyi de 2. 0 -
47223 0O N O N 3-[5-Amno-4-(3- | H2N \ H isopropyl car banoyl -

benzoyl ) -pyrazol -1- NH yl]-N-cycl opropyt-4- 68 neth -benzam de 1.89 446.2 N
3-[5-Am no-4-(3- N O cycl opropyl carbam)yh f-~ -benzoyl)-pyrazol-1 0 H2ZN k H
y9- N-cycl opropyl -4 69 [>-NH neth |-benz %e 1.82 444.15 EXAMPLES 70 - 75

The foll ow d h d m |

11 except t nASBB S vE SFIorAd mitiues TheRies yps exmstod g BepREnke.
Table 2. EX 3 d
rape o EX %,eygg%@%e}&aﬁrﬂfﬁe%ﬁ IH%&' wzfs%ﬁct%'m EtoAc(3 xA50MnAThe - [ (

combined organic layer was washed w1th SOdlll.l‘l'l bicarbonate (2 x 500 ml ) and brine
( 2 x 500 ml), dried over anhydrous sodium sulfate and concentrated. To the residue
5 EtOAc/dichloromethane /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 HyO/acetonitrile 50/50, 30 min elution)
tg 5.53 min, 99.3% purity; MS m/z 360 [M]"; "H NMR (DMSO-d;, 400 MHz) is

10 consistent with Exampie 4. o (3

EXAMPLE 52
Preparation of 3-[5-Amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-V-cycloprepyl-4-

methylbenzamide
O NH,
-
T IN
Q*[:
NC O
HN‘>
Q  NH, O NH,
O)\E:,N CuCN, [Pd) Q)KL::,N
i 0 NC o
HNT> HNb

15

DMF, 1060 °C

Q!

To a solution of 3-[5-amino-4-(3-iodobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
20  methylbenzamide (110mg, 0.23 mmol) in DMF (5mL) 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
25  chromatography on silica get (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]".



o pyrazol-11yl)-N cycl opropyl-4-nethyl 70 benzam de 1.74 514.17 0O N 3
[ 5- Am no- 4- ( 3- {[2 Cl 0 NHZ (3-chl oro-phenyl)- ethylam no]-nethyl}- HN -N

benzoyl ) - pyrazol - -N-cyclopropyl -4 71 meth |-benzam de 1.74 528.2 WO
20051009973 W‘i"f 41020384 -116° 0 NH 3- (5- Am no- { 3- i 4P¢HUSH020384
chl oro-pheny)- NN/ \ piperazin-1-ylmethyt} a N J benzoyl}-pyrazol-1- yl}N

cycl opropyl 4 72 nethyl -benzam de 1.82 569.23 3-[5-Am no-4-(3-{(2-
(2-benzyl oxy-5 0 o chl oro-phenyl)- / \ \ /11 H2 HN~ et hyl ami no] - net hyl } -
benzoyl)-pyrazol-1 N} o yl}-N-cyclopropYl-4 73 neth -benzam de 2.11 634.2
ONHy NH 3 (5 Amino 4 {3-[(2 HN nor phopkRAng E 3~NJ | N ethyl am no) - et hyl] -
c | benzoyl)-pyrazol-l- Nyl)-Ncycl opropyr 74 meth -benzam de 1.03
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CHO COMHNH 3
5 ? n-M

A, 3-[5-Amine-1-(5-cyclopropylcarbameoyl-2-methyl-phenyl)-1H-
10  pyrazole-4-carbonyl]-benzoic acid

To a stirred solution of 3-{5-amino-4-(3-formylbenzoyl)-pyrazol-i-yl}-¥-
cyclopropyl-4-methylbenzamide (900mg) in CH3CN (25mL) were added NaH,PO,
(55mg in 2 mL water) and H,O; (1.3g, 30% solution in water) followed by the
15  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
C and residue was dissolved in EtOAc, the organic layer was washed with water and
brine and concentrated. The crude product was punfied by column chromatography
on silica gel eluted with EtOAc followed by EtOAC : AcOH = 100 :1), to provide the
20  desired intermediate as a beige foam (345 mg, 37%).

B. 3-[5-Amino-4-(3-hydrazinocarbonylbenzoyl)-pyrazol-1-yl}-N-
cyclopropyl-4-methylbenzamide

Compound 53A {50 mg, 0.12 mmol), +-butyl carbazate (33 mg, 0.24 mmol),
25  EDCI {(46mg, ¢.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,CO;

aqueous solution, brine, and dried over Na;SO;. Then TFA/DCE (SmL, 1 : 1) was



75 nmeth -benzam de 1.02 517.25 EXAMPLES 76 - 93 The foll owi ng exanpl es were
prepared with a procedure simlar to Exanple 17 except the appropriate
grignard reagent was used in place of phenyl magnesium 5 brom de. Table 3.
Ex StructwOe20bEee9dPLC MS rdz  ta(nnin) MrH H2N N 3- [ 5- ACTi/082004/020384
(Pyridine-2-carbonyl} N O imdazol - l-yI ]-N- i \ N cyclopropyl -4-nmethyl 76
benzam de 1.56 362.23 H N 3-[5-Am no-4-(2- 0 NH2 net hyl -benzoyl)- N

i m dazol -1-yl]-N N cycl opropyl - 4- net hyl 7 benzami de 1.95 375.1 WO
20651009973 PCT/ US2 00 410 20 38 4 -11'}1 T NH2 3- [5 Am no- 4- (3 4- F o

di fl uor o- benz azol I-4 met

benzani de 2. %@%&é”d ﬁw‘i‘“'}%t RPN gﬂ’ﬁ?oefﬁm%r ib\lf'ﬁx%\{ %F‘?S'“bv %‘?Irﬁsl

¢ y[m;.5 opI Oﬁol- 4»@(%&-@%@9 EROXc 8 4hEd WRNKERNZRTESR sélutidn 34 dAed Glerl / O NH2
Na,50;. Solvent was removed to provide compound B as a beige solid (45 mg, 88%).

5 C 3-[S-Amino-4-(3-[1,3,4]oxadiazel-2-yl-benzoyl)-pyrazol-1-ylj-V-
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, sohid
10 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 s
min. The solvent was removed, the residue was dissolved in EtOAc, and the organics )
were washed with water, brine and the crude product was punified by preparative TLC
(EtOAc : MeOH = 95 : §) to provide product as a beige solid (25 mg, 63%). HPLC (4

15  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]-
20  pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide

=N

Oi

Similar procedure as in Example 53 except trimethylorthoacetate was used in
25  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-
yI}-N-cycltopropyl-4-methyl-benzamide

30



cl- O dichloro-benzoyl)- t NON Nf ' imldazol-1-yll-N H cycl opropyl - 4-net hyl
80 benzam de 2.95 429.11 O 0 NH2 NH 3-(5- Am no-4-(3- \ nethoxy-benzoyl) -

‘imdazol -1- %%}&Ms%%d opropyl -4-net hyl - 81 benzam de 2. Wﬂgﬂ&‘%”ﬁ“o NH2

3- (5- Am no- oro-benzoyl)- NN NJ i mdazol-t-)iJ-

cycl opropyt-4-nethyl 82 benzamde 2.29 379.1 O cl O NH2 NH

3-15- Am no-4-(3,5- dichloro-benzoyl)- N imdazol-1-ylJ-N Na/

cycl opropyl - 4-net hyl - 83 benzam de 3.07 429343 O NH2 NH 3-[5-Ami no-4-(4 \t~
met hoxy-benzoyl )- ~ON V Il imdazol-1-ylJ-N cycl opropyl -4-nethyl 84
benzam de 2.12 391. Similad proced@re 5 inBkample 21 Bx¢epppyrdidincowrsoped onpleselyl  p

-2-net hyl - phenyl ) 1H N O.im ol e-4-carbonyl |, .b 0i.C I d tert;butyl 85
cator 2 53’ a61 vobRabtYs HETSoCaR st LS gRaah 10505 BifigdS sz 52
[M+H]".
EXAMPLE 56
5§  Preparation of 3-|5-Amino-4-(3-cyclopropylcarbamoyl-benzoyl)-imidazol-1-yl]-N-

H
N
J‘KEI'V

4 C, Similar procedure as in Example 21 except cyclopropylamine was used in

cyclopropyl-4-methyl-benzamide

place of isopropylamine. HPLC (4 minute 10-90 gradient) tz 1.74 min; MS m/z
10 444.14 [M+H]'.
EXAMPLE 57
Preparation of 3-[5-Amino-4-(3-carbameyl-benzoyl)-imidazol-1-yl]-N-
cyclopropyl—4-methyl-.benzamide

o Nﬁ 0
N /A
o N
HoN H
HaN

15 Similar procedure as in Example 21 except ammonia was used in place of
Cw isopropylamine. HPLC (4 minute 10-90 gradient) tg 1.51 min; MS m/z 404.2
[M+HT".

EXAMPLE 58

20 Preparation of 3-[5-Amino-4-(3-isopropylcarbamoylbenzoyl)-pyrazol-1-yl}-
N-cyclopropyl-4-methylbenzamide

O =N O
NN N/A
Q HolN H
>'NH

Similar procedure as in Example 21B except 3-[5-amino-1-(5-

25

cyclopropylcarbamoyl-2-methylphenyl)- 1 H-pyrazole-4-carbonyl}-benzoic acid was



F NH2 NH 3-[5- Am no-4-(3,5- difluoro-benzoyl)- N imdazol-1-yl]-N Nzz/
cycl opropyl -4-net hyl - 86 benzam de 2.58 397.18 O O 0 NH2 NH 3- $5 Am no- 4-
\1 ~ (benzBP2e4YM8%01 e-5- O N IN carbonyl )-i i dazol -1 yl PCRUSIeI BBy | - - 87
meth -benzam de 2.12 405.11 cl O NH2 HN 3-[5- Ami no-4-(4- chloro-benzoyl}

NVN eo i m dazol -1-yl]-N cycl opropyl -4-nethyl - 88 benzam de 2.54 395.15 O NH2
NH 3-[ 5- Ami no- 4- (3, 4- di met hoxy-benzoyt);34d O\ | NON imdazol-1-yl]-N
cycl opropyl - 4-net hyl - 89 ~O benzam de 1. 3% 420.1 HN 3-[5-Ami no-4-(3- i

b I - Wy t hyl
benzam de 3, Braoyate of - Rp- Aol b Padbnb SHRUBRERGIAL D T
benzoyl ) -i m1dadazlold—4-caxjobi1yiwbeu{mh@mmr}ﬂ1@(lemme mo-@ergtahmi)ataz Slﬁmﬁﬁ MS
{3-[5-Amino-1-(5-_ N N O cycl opropyt carbanoyl O-L H 2N N

- 2- et hyl - pHefy 462 M+ %]

HpN

EXAMPLES 59 - 69
5 The following examples were prepared with a procedure simlar to Example
58 except the appropriate amine was used in place of isoprpylamine.
Table 1.

Ex

Structure

Name

HPLC
tp(min)

MS m/z
[M+H]"

59

3-{5-Amino-4-(4-
methylcarbamoyl-
benzoyl}-pyrazol-1-
yi}-N-cyclopropyl-4-
methyl-benzamide

1.03

—0

418.2

3-{5-Amino-4-(4-
cyclopropytcarbamoyl
-benzoyi}-pyrazol-1-
yl}-N-cyclopropyi-4-
methyi-benzamide

1.77

444.26

61

3-[5-Amino-4-(3-
carbamovl-benzoyl)-
pyrazol-1-yl-N-
cyclopropyl-4-methyl-
benzamide

1.64

404.16

62

3-{5-Amino-4-[3-
{piperazine-1-
carbonyi}-benzoyl]-
pyrazol-1-yt}-N-
cyclopropyl-4-methyl-
benzamide

2.27

473.21

63

3-[5-Amino-4-(3-
dimethylcarbamoyl-
benzoyl)-pyrazol-1-
y1i-N-cyciopropyl-4-
methyl-benzamide

1.71

432.21

64

3-{5-Amino-4-[3-
{cycltopropylmethyl-
carbamoyl}-benzoyl]-
pyrazol-1-yl}-N-
cyclopropyl-4-methyl-
benzamide

1.9

458.25




\ 1 Himdazol e-4-carbonyi]- phenoxy)-acetic acid 92 Otert-butyl ester 2.23
491 NH2 3-[5-Am no-4-(3 cl HN chloro-benzoyly NON O imdazol-1-yl]-N

cycl opropyl - 4 rre thyl 93 f / benzam de 2. 54 395.17 EXAMPLE 94 Preparatation
‘of 3-(5-Ani Y} Qﬂé | - 2-met hyl -i mi dazol - 1- yl ) - N- cycl opr dpfyUS004/020384

met hyl - benzam de WO 2005/ 009973 PCT/ U82004/ 020384 -119 O NN( O N | \ H2N
| HSimlar procedure as in except 17 except triethylorthoacetate was used
in place of triethylorthoformate. HPLC (4qyginute 10-90 gradient) tR 1.56
mn, MS mz 375 [MH 5 EXAMPLE 95 Preparatatlon of

3- (5- Am no- 4- penZoyT - Z-propyT /~f dazol ol - yI T-[\Fcycl opropyl-4-
met hyl - benzam de |[O O N A H2NW {0 m ar/{ﬁﬁocedure as in exjcept 17|except
triethylorthbutynate, sed in fotrji ,,Hy_)for te. HPLC (4
m nute 10-90 gradi enty) 4 LA z4C§(hg LE 96 15
Preparati on of 3-[5-,Aq nNe -(3 carbarmyl met bg>pén % yd[)| pyrazol -4yl - N
cycl opropyl - 41 net b&fbenzam de fl NON O O If N
65 methyl- benzamlde 1.77 ] 432.18
[0) =N 0
N N 315 Aminod-3-
0 H methyicarbamoyl-
HoN benzoyl)-pyrazol-1-
HN yl]-N-cy_cIomopyM—
66 N methyi-benzamide 1.69| 418.17
3-[5-Amino-4-(3-
cyciopentylcarbamoyl
P -benzoyl)-pyrazol-1-
(C yiI-N-cyclopropyl-4-
67 methyl-benzamide 20| 47223
/A 3-{5-Amino-4-(3-
isopropyicarbamoyl-
benzoyl)-pyrazoi-1-
yll-N-cyclopropyl-4-
68 methy-benzamide 1.89 446.2
3-[5-Amino-4-(3-
cyclopropylcarbamoyl
/A -benzoyl)-pyrazol-1-
yi}-N-cyclopropyl-4-
69 methyl-benzamide 1.82 | 44415

EXAMPLES 70 - 75

‘ L The following examples were prepared with a procedure similar to Example
5 11 except the appropriate amine was used in place of 1-methylpiperazine.
Table 2.
Ex | Structure Name BPLC MS m/z

tr{min) IM+H]

pyrazol-1-yi}-N-
cyciopropyl-4-methyl-
70 benzamide 174 51417
3-[5-Amino-4-(3-{[2-
(3-chloro-phenyl)-

N
ct 0O NH
i b ethylamino]-methyl)-
) - N benzoyl}-pyrazol-1-
N yi}-N-cyclopropyl-4-

71 methyl-benzamide 1.74 528.2

T N 3-(5-Amino-4-{3-{(3-
c N N chioro-benzylamino)-
\O/\H’UU\Q qh methy']_,benzoyl}-
s v




~ rNr oo |
N C'202 Z |

0o0o0AI
N. HZ2N K2CO=

= iJ .

20 A. {3-[5-Am no-I|-(5-cycl opropyl car banoyl
car bonyl ] wiresoswygyeracetic acid To a stirred sol ution of
(3-hydroxy-benzoyl)-pyrazol -1 -yl]-N 25

- 4- et hyl benzam de (400ngy, 1.06ntnol) and t-butyl

3-[5-am no- 4-

cycl opr opyl
WD 2005/ 009973 PC 1US2 004/0 20 38-t

~x h~"+NA H/NNC
NHW OvanB 'N DVF O/ ON/ O O "

"COL HN WA H
- 2- net hyl - phenyl

-120 (319ny, 2. 12mol

NNi. 50Gt Til
DOO

)-1H pyrazol e- 4-

PCT/US2004/020384

chl or oacet at e
) in DVF (20 m)

was added K2CO3 (292ng, 2.12 mmol) and t-hi6- m xture was heated at 100 C

over ni ght.
washed by
product was/|pur
Hexane - 3 j1)
B. {3-[5-Am|no-
pyrazol e- 4- a@t

bri ne,

ified b

ony

dr| ed Q,verNHI\IaZ
gr
tQ pr0|d ru s a l
| - yc opro-ylca Ma yl -

-phenoxy] acetic acid T e@iy‘-bé'n

spended+HA—ELGQAC

o

H‘5AE ‘ﬁie

d. The ¢rude
5 (EtOfc :
(140 my, 27%
H-

. 37 yepl) 5bg.odN

I ast step i ssolvedsin DCM (5 nL),
roomte erature
(140 ny, 88

added t hen magved i
1-yl] N-

C e
opropyl -
i nt er nedi at t ed in the pre

razol -
(1nmL) and the mxture was stirre

Vol atil e or

ni ght . i
to provide the
5- n ye=4- E3- car ba 475)
hehe m% d&w&ﬁ'@m

‘EUS St n$t

T0 [FA (5 1L) vvas e

%2-35-% ng&l (gélrz

enzoy

Pl
I Benlzol)- &yﬁam?
yipBrcatioprepyt-or 2

dded ang stirred
mved, toluene was
white solid
') - py

tion of
was adde
h. The

~

t he
i SOCI 2

vol atiles 7@ renoved, then NH1(O. i oxaneeyl-henzamile waq addadi1 and634R
m xture wasfstijrred at roomtgnp atu for 3a5-Ammo-4RAd2solfvent wa$ renovpd,
and the regidy ‘% ] mprhoiret-Ac . NMeOH @ E{ 3N = 1DO: _
10: 1) and %0 t @ N tcﬁ}:) G\F'V'G’@'“Ph’ée Y'bdt ct as albeig
solid (4.2 1409 . HPLC “A4 i kit e Y&~ 90gr Eégrgnwﬁp .78 {nmin; MBSz
\?\nstAfhlg L'r\/gc )fNELES. 537 +n125n9m: . The f ¥ il zaml iy Ies wer £, ”%Bﬁﬁfd
T T 3-(5-Amino-4-{3-[(3-
FIN T~ O N, Nt | morpholin-4-yl-
o HW propylamino)-methyl]-
N benzoyl}-pyrazol-1-
N y!)-N-cyclopropyl-4-
75 methyl-benzamide 1024} 517.25

EXAMPLES 76 - 93

The following examples were prepared with a procedure similar o Example

17 except the appropriate grignard reagent was used in place of phenylmagnesium

5  bromide.
Table 3. o
Ex | Structure Name HPLC MSmiz |
tr(min) [M+H]
3-[5-Amino-4-
(pyridine-2-carbonyl)-
imidazol-1-yll-N-
cyclopropyl-4-methyl-
76 benzamide 1.561 362.23
3-[5-Amino-4-(2-
methyi-benzoyl)-
imidazol-1-yl}-N-
cyclopropyl-4-methyl-
77 benzamide 1.95 375.1

=
D

()

}



96 except the appropriate am ne was used in place of ammnia. 25 Table 4 Ex
Structure Nanme HPLC Ms Mz t(mn) MMH N O 3-(5-Amno-4-{3-[2 N o O NzN
(4-nmel hyl H piperazin-I-yl)-2- oxo-ethoxy]- benzoyl}-pyrazol-|-
'yl ]-N-cycl o337 neth -benzani de 1.56 517. 22 WO 200F€CT(53904/620384
PCT(US2004/ 020384 -121 O 3-(5-Am no-4-[3-(2- ~N N oxo-2-piperazin-1- HNJ [
HzN N yl - et hoxy} benzoyl) cyyl -4ycl oprl oproi) -4- 98 neth -benzam de 1.48
503.21 -No 3-(5-Anino-4-{3-(2\ (3-am md ?\;yrrolidi n- O\\ ° HzN H~-~
1-y1} 2- oxo- et hoxyl- Y _benzoyt)-pyrazol -1 yl}-N-cyclopropyl- 99 H N neth
-benzani de 1.63 583 ) NN~ 3- ( 5- Ani no- 4-{3 [2 HyN (3- et hyl am no- |
o\\ pyrrolidin-I oXo- e'Nhgxy] - ~N benzc I4_I - tHW ~'
yl } N-cydopropyl - 4 FO0 net i'benzanpde L. 51 S ug, beﬁz‘g} (q-Am' no-4-{3-12{ 0
0 C3HzN ,~ I} ri}piperazifhglnyl }2- xo-d hoxylimidazok1-yil-N-
ﬁ cyclopropyl-4-methyl-
78 benzamide 2531 387.17
0

NH; o 3-[5-Amino-4-(3-
F fluoro-benzoyl)-
N N/A imidazol-1-yl]-N-
H cycioprqpyi—at-methyl-
79 benzamide 223 379.2

NHz o 3-[5-Amino-4-(3,4-
e cl dichloro-benzoyl)-
£
Y (- N\\, N NA imidazol-1-yi}-N-
H

cyciopropyi-4-methyl-
80 benzarnide 2951 429.11

e O NH, NH 3-{5-Amino-4-(3-
b methoxy-benzoyl)-
N imidazol-1-y1}-N-
N=/ cyclopropyi-4-methyi-
81 benzamide 2221 38119

NH; o 3-[5-Amino-4-{4-
fluoro-benzoyi)-
N A imidazol-1-y}-N-
cyclopropyi-4-methyl-
a2 benzamide 2.29 3791

G O NH, NH 3-{5-Amino-4-(3,5-
b dichloro-benzoyt)-
imidazol-1-yi}-N-
cyciopropyl-4-methyl-
83 Cl benzamide 307 42913

(>
{

3-{5-Amino-4-{4-
methoxy-benzoyl)-
imidazol-1-yl}-N-
cyclopropyl-4-methyl-
benzamide 2121 39111
3-[5-Amino-1-(5-
cyclopropyicarbamowt
-2-methyt-phenyl}1H-
imidazole-4-carbonyl)-
benzoic acid tert-butyl
ester 2.53] 461.05




r N benzoyl)-pyrazol-1 yl}N-cycl opropyl-4- 101 H neth -benzam de 1.62 531. 26
0 3-(5-Amno-4-[3-(2- 0 HJN N norphoti n-4-yl-2- H oxo-et hoxy} ~N
benzoyl ] -pyrazol -1- ) )I}N-cy-lopropyl-4- 102 - / meth -benzam de 1.92 504.2

~e N ~0 ylwd 280s1dode7Am no-4-(3- {[(1 H/ \

" benzoi m dazolpcFmseeraandsioy! |

HN-. net hoxy}-benzoyl} pyrazol-1-yl]-N cycl opropyl-4- 103 neth -benzam de

1.54 564.21 N 3-[5-Am no-4-(3- / oro-phe -
chl ro-phenyl )1} NH et hyl car banoyl ] -

cyct opropyl -4- 104 neth -benzanide 3.2 6}
=122. o ’2_('—'\_

PCTI US2004/

r"i hydroxy-
pyrazol - 1-yl
106

203

4

M no-4-(3

5-
nmet hoxy) - benzoyl }
326 WD 2005/ 009973

\ / oo HZN 1

[9_('—'\_r-hl Qro-2-

H ch

00 . Hi N —

G pyrazol -1-yl]-N

1 Q 1

phe
]-

=

86

n|y|)-o

clpr

o et hyl carqa
64-4- 1

N

H gﬁ_ggho%_@t%}gnzc
tg- uoro-ben %yl .49

imidazol-1-yl]-N-
cyclopropyl-4-methyl-
benzamide

yl)

588-19 EXAMPLE

2.58

397.18

87

3-[5-Amino-4-
(benzof1,3])dioxole-5-
carbonyl)-imidazol-1-
yi]-N-cyclopropyf-4-
methyl-benzamide

2.12

405.11

3-[5-Amino-4-(4-
chloro-benzoyl)-
imidazol-1-yl}-N-
cyciopropyl-4-methyl-
benzamide

2.54

P

395.15

89

3-[5-Amino-4-(3,4-
dimethoxy-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyi-
benzamide

1.95

420.1

3-[5-Amino-4-(3-
benzyloxy-benzoyi)
imidazol-1-yi}-N-
cyclopropyl-4-methyl-
benzamide

2.51

467

N

3-[5-Amino-4-{4-
fluoro-3-methyi-
benzoyl}-imidazol-1-
yi}-N-cyclopropyl-4-
methyibenzamide

2.25

92

{3-[5-Amino-1-(5-
cycliepropylcarbamoyl
-2-methyl-phenyl)}-1H-
imidazole-4-carbonyl]-
phenoxy}-acetic acid
tert-butyl ester

2.23

39? )

491

Cl

93

3-[5-Amino-4-(3-
chloro-benzoyl)-
imidazol-1-yl]-N-
cyclopropyl-4-methyi-

benzamide

2.54

395.17

EXAMPLE 9%4
Preparatation of 3-(5-Amino-4-benzoyl-2-methyl-imidazol-1-yl)-N-cyclopropyl-4-

methyl-benzamide



Preparati on of 3-[5-Am na-4-(3-pyrazin-2-yl-benzoyl)-pyrazol-1-yl]-N- 5
cycl opropyl - 4- net hyl benzam de o c4HZNoAN To a stirred sol ution of

3-[ 5-am no- 4- ( 3-i odo- benzoyl ) - pyrazol -1-yl]-N 10

‘cycl opr opyl WAL ¥ Benzani de (130ny, 0.27 nmol) and PCT/US2004/020384
2-tributyl stannyl pyrazine (119 ng, 0.32 mol) in DVF (2 m-) was added
tetraki s(tri phenyl phosphine) palladium (catalytic) and the m xture was
heated in mcrowave at 160 C for t5 mn. _jJfe sol vent was renoved and the
resi due was di ssolved in EtOAc. The organics were washed by water, brine
and concentrated. The crude mat erlal WRS puri fi Bd by 15 preparatory HPLC to

provide the desired product as bei gg fol il d (6 2{mg, /8% . HPLC (4 m nute]
0-90 gradient) tR 2.12 min; M5 ink N MPLE 107 Preparation of
e

3-(5- Ami no- 4- (3-pyridi n-2-y|-ben Ny az 1-yl'l]-IV- 20

cycl opropyl - 4- met hyl benzam de O / I H Simlar procedure as in
Exanpl e 106 except 2-tributyl stannyl pyridine was 25 used in place, of
2-tributyl st annyl pyifiapprocegureas iy excenitld exeepd trigthenthasegtateras used inglace Vs

Proparat on o4 PASRINBHAE PG abBiCa0 Rl ot MY e o

cycl opropyl - 4-fwetHyl - benzanide ON ON N\ HzN\ FI NC CN FIO—| HHz AHN
H, 14 NON EI + ~OEt NHNN2TFA NC~- NI VN ON

EXAMPLE 95
Preparatation of 3-(5-Amino-4-benzoyl-2-propyl-imidazol-1-y))-N-cyclopropyl-4-

Fr methyl-benzamide
LU N\-‘/\/ o
0 —
N A
N
HoN H
10 Similar procedure as in except 17 except triethylorthbutyrate was used in place
of triethylorthoformate. HPLC (4 mmute 10-90 gradient) tg 2.14 min; MS m/z 403
[M+H]".
EXAMPLE 96
15  Preparation of 3-[5-Amino-4-(3-carbamoylmethoxy-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide
"

O =N O
o "‘J@*“A
HoN H
o 0
y_/

HoN
A )@)L X N,A
Cl\i i. 8OCh, THF

HyNw-N- 7 OBu N M HaN - N
Y XG0y s CHChy \ ii. NHy/dioxana
s} DMF >L
4]
OH o ‘< d \< /'“(

A. {3-15-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazote-4-
carbonyl}-phenoxy}-acetic acid

%

20

To a stirred solution of 3-[5-amino-4-(3-hydroxy-benzoyl)-pyrazol-1-yt]-N-
25  cyclopropyl-4-methylbenzamide (400mg, 1.06mmol} and ¢-butyl chloroacetate



A. 3-(5- Am no- 4-cyano-pyrazol - 1-yl ) - N-cycl opropyl - 4- net hyl benzam de DI PEA,
(3.4g, 26.5 mmol) was added to the solution of Ncycl opropyl -

hydr azi no- 4- et hyl - benzam de trifl uoroacetate (8.45g, 26.5 nmol) and 2 10
et hoxynet hwbenesioweémnonitrile (3.2g, 26.5 mol) in Et OH (Fc@md2boinossstirred
at 65 C for 3h. The solvent was renoved the residue was suspended in Et OAc
(-100 nm), and water was added to this suspension. The solid product was
filtered. The filtrate was washed by water, brine, dried over Na2SO4,
concentrated, and purified by colum chi¥mtography on silica gel eluted

wi th Et OAc. The product, combined from15 filtrati on and chromat ogr Bhy, was
obt ai ned as 43b¥nge-Lanmgl) sy DME(20981) wagadded K>COs (292meg, 2.12 mmol) and t

3-[5- Am no- 4- r I z

et byl - benz arib i WaRBedted 81981 oheIAHEY Bhe dol s RO BR{irefositnss) vas
added dropwi seastsaspented ﬁﬁﬁtﬂlﬂcpﬁzaﬂfed%ylvﬂﬂ@pbﬁn@lldﬁed o%erQ38SOR, a0l ) in THE
(I5m) at -20 C. The mxture was stirred at this tenperature for 20 mn

bef or e -3- ( 5- Aﬁnwtmteéyahwp%B@éuct|was3nupﬁembuyeluamwnammhhynsﬁ@ngalm de
140 t t ht .
gI'he rggcts?on (\;\E@Aquigggﬁggﬂ% I%Qd%'tb B (1% %mﬁéFaqulégtM§§W£)0n| gt hen

the m xture S e cted wit C an e or n|cI hed with
wat er and br:ﬁ ﬁérlgf‘kﬂﬁ'f?' l%;rﬁﬂﬁﬂ’@ﬁlp ggr"é'btﬂy eEY'I) [ gel eluted
with Et OAc priRWFAZRie- ﬁ%rhsnasumhenagy}aam%ﬂéo| id (60ngy, 33%. HPLC (4

m nute 10-90 gradient) tR 2.09 mn; M5 mz 362.20 [ MH +. WO 20051009973
PCTI US2004/ 020384 Thekaly( 1 BOmyFLTT mi]ﬂfrmpdmsiep rwasfdissolved in DCM (5 mL),

Cycl opr ol - ATHECTPLR 873 AHE AR Ao pmyEmphune pveg gt Y sl orgiisocu o

.,

as in EX&WD' Qvel-g Fé PtIolu% @a?ﬁﬂcﬁﬁlﬁa{éﬂﬁ%@@:ﬁﬁﬂ%’ﬂ Provide the product as a Q ()

pyrazol -1-yl]- yC opropy yl -benzam de was used I n p
3- (5-am no- 4w}ﬂ§canhd(m0iag,cﬂ&/$} yl)-N-cycl opropyl - 4- met hyl - benzani de and

cr 1 BNty eSSl ra g s Do o b S S e A
EXAMPLES 110 cycl])%@opyl-tt-methyIbenzam:de
15 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
20  then by preparatory HPLC to provide the product as a beige solid (4.2mg, 10%).
HPLC (4 minute 10-90gradient) tz 1.78 min; MS m/z 434.14 [M+H]".
EXAMPLEs 97 - 105 Qi
The following examples were prepared with a procedure similar to Example

96 except the appropriate amine was used in place of ammonia.

25 Table 4
Ex Structure Name HPLC MS m/z
te(min) | [M+HY'
o N o
; 3-(5-Amino-4-{3-[2-
N N’A {4-methyi-
QP HzN H piperazin-1-y1)-2-
>—/ oxo-ethoxy]-
(_ N benzoyl}-pyrazol-1-
w yi)-N-cyclopropy-4-
97|/ methyi-benzamide 1.56 517.22




The foll owm ng exanples were prepared with a procedure simlar to Exanple 15

109 except the appropriate grignard reagent was used in place of

cycl opentyl magnesi um brom de. Table 5. Ex Snucnre Name HPLC MS mlz _ip mn

‘+H O H2N R"ﬂi‘“ﬁ?’ﬂ‘%’?%ﬂ no-4 / N, J:::y (benzo[1, 3)di oxol G/U}P04/020384

carbonyl ) -pyrazol -1- yl]-N-cycl opropyl-4- 110 net hyl benzam de 2.67 405. 16

HZN O N 3-[5-Am no-4-(2- / iluoro-benzoyl)- ~N pyrazol-1-yl]-N\

cycl opropyl -4-nethyl - 111 F benzam de 2.032379.13 0 N O NN, o

3-[5-Am no-4-(3- HZN \ H et hoxy-benzoyl} O pyrazol-1-yl]-N

cycl opropyl - 4fmet j4- 11X benzam @ 2. 58 405.17 20051009973

PCT/ US2004102p384 | - 225 Ar{ no- 4- 3- N g{o 'H‘Brél% nizoyl ) -
- - 5 4

pyrazol -1-yl )N HJ c\llgpropyl zoy'til_zam de 2|37

- Yl-ethoxy)-b
391.17 ,NO N/ | Oy razoL Iyl

cyclopropyl-4-
methyl-benzamide 148 1 503.21

3-(5-Amino-4-{3-[2-
(3-amino-pyrrolidin-
1-yl}-2-oxo-ethoxy)-
h?‘/ benzovi}-pyrazol-1-

)C) y}-N-cyclopropyl-4-
HoN methyl-benzamide 1.63 503.2

98

99

L]
N NA 3-(5-Amino-4-{3-[2-
H (3-methylamino-

(C o, P pyrrolidin-1-yt)-2-
5 oxo-ethoxy]-

/@ benzoyt}-pyrazol-1-
HN yl}-N-cyclopropyl-4-
1001 methyl-benzamide 1.51 517.22

Q=N 0 3-{5-Amino-4-{3-{2-
N A\ | (3,5-dimethyl-
o © HoN N piperazin-1-yl}-2-
)\r“/ oxo-ethoxy]-
__(“N benzoyl}-pyrazol-1-
N_z yi}-N-cyclopropyl-4-
methyi-benzamide 162 53128

101

N 3-{5-Amino-4-[3-(2-
’A morpholin-4-yl-2-
oxo-gthoxy)-
N benzoyl}l-pyrazol-i-
{ D yi}-N-Cyclopropyl-4-
1021 o methyl-benzamide 1.92 504.2

'l % 3-15-Amino-4-(3-
SO Ny {11
Q.NH H N benzoimidazol-2-
HA o yimethyl)-
carbamoyl]-

HN—] | methoxy}-benzoyl)-
pyrazol-1-yi]-N-

cyclopropyt-4-
103 methyl-benzamide 1.54 564.21

RN o 3-[5-Amino-4-(3-
N A | {{2-(2-benzyloxy-5-
@—\ o o Hal N chioro-phenyl)-
o N?-I_J ethylcarbamoyl}-
Q_/v methoxy}-benzoyl)-
pyrazol-1-ylj-N-
cyclopropyl-4-
104 methyi-benzamide 3.2 678.26

=




02N k, cycl opropoxy- benzoyi)-pyrazol-1- yl]-N-cyclopropyl-4 114 neth
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ethylcarbamowl])-
methoxy}-benzoyl)-
pyrazol-1-yl}-N-
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Preparation of 3-[S-Amino-4-(3-pyrazin-2-yl-benzoyl)-pyrazol-1-ylj-N-
‘eyclopropyl-4-methylbenzamide

N
N

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]". o -

EXAMPLE 107

Preparation of 3-|5-Amino-4-(3-pyridin-2-yl-benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide

O run
; o
—N N YA
\ / HoN N

Similar procedure as in Example 106 except 2-tnbutylstannylpyridine was
used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) tz 1.94
min; MS m/z 438.26 [M+H]".
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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;SQ,, concentrated, and purified by column
chromatography on silica gel eluted with EtOAc. The product, combined from
fiftration 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 2-10dopyridine (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;CQO;5
aqueous solution, then the mixture was extracted with EtOAc and the organic layers
washed with water and brine. Purnification 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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H vi nyl oxy-benzoyl )- O HzN ~ pyrazol -1-yl]-N cyctopropyl 4-net hyl - 12fi
benzam de 2.64 403.15 EXAMPLE 127 Preparation of

3- 15- Ami nW2MF0Q 3 4] oxadi azol - 2- yi met bozy) - benzoyl ] - PCI/US2004/026384

pyrazol -1-yl)-Ncycl opropyl - 4- et hyl benzamde NOHN/ H N\ I N O _NO
10H~ OH~ O B EDCl Ff2 i. (CH3)3CH, MeOH N NN HNN HNNViI HOBI I

n. HCvdk) xane 2 O DMF O OH NHNH2 A 3-[_3 m no- 4- (3-hyd razi nocarbonyl neth
oxy-benzoyl ) -pyrazol -1-yl]-N WD 2110510 3 73 PCTI US20041020384 -1 27

cycl opropyl - 4- met byl benza m i de Conpound 97A (300 ng, 0.69 mml), t-butyl
carbazate (182 ng, 1.38 mvol ), EDC (263 ng, 1.38 mmol) and HOBt (211ng,
1.38 mol ) were dissolved in DV SEXAMPLE 108 y) and stirred at room
tenperature for 2h. Solvent was renoved, residue was dissolved in EtOAc,
washed by wePesparptiensf dfepminedreyiclenentapscasbonyplpyrpzel-yBrdr Na2So4. Then
TFA/ DCE (5 neyclapropyl-dvmethydernzamidestirred at room tenperature for 30 min.
Sol vent was renoved, residue wasQdi Sohived i nQEt ,  washed wth K2CO3
aqueous sol ution and dried over 2 N esi ude was 10 purified by
col utm chr omat ogr aphy on silic L| Et =10 : 1), and the
desired gonpound was obtai ned [ id (88 ng, 28%. B. 3- { 5-A m
in 0-4-13-(11,3,41 o x ad is zol-2-yimethox y)-b enzoy i J-pyrazol-1 -
yl)-N-cycl opropyl - 4- net byl benzam de 1$ Trinethyl orthoformate (3nL) was
added to the sol ubimilar pfocedurp esiindExzmiple 17B except 3-[5-amino-4-(3-cyano-benzoyl)-

pyrazol-1-yl]-N-cyclopropyi-4-methyl-benzamide was used in place of 3-(5-amino-4-

cyano-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide and cyclopentylmagnesium o (w)

10  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
15 109 except the appropriate grignard reagent was used in place of
cyclopentylmagnesium bromide.

Table 5.

Ex Structure Name HPLC MS m/z
te(min) | (M+HY'
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EXAMPLE 127

5

Preparation of 3-{5-Amino-4-{3-([1,3,4)oxadiazol-2-yimethoxy)-benzoyli-
pyrazol-1-y1}-N-cyclopropyl-4-methylbenzamide

NN
LOHO
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HzN N‘N
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° OH
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BocNHNH,

EDCI

DMF

HsN

i (CHy)CH, MeOH

Q
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il. HCl!dhoxane
r*-\< s /“(\ A

3-{5-Amino-4-(3-hydrazinecarbonylmethoxy-benzoyl)-pyrazol-1-yl]-N-



bicyclo[ 2.2. 1] hept 131 2-amide 2.41 394.3 5-Amino-|-(5- //j0 yhicarbam d .
J~X NHy NH oyI 2-methyl- N phenyl)-1H H N pyrazole-4 N carboxyl ic acid (1
132 32 ethy 2.57 406.2 3-[5-Am no-4-(2,5- O O dinethyl NH2

‘pyrrolidi neWQARIPBbny| } pyrozol - N 1-yl]-N cycl opropyl - PrCTN@?"‘HéFWF 133
benzam de 2.17 383.29 5-Am no-1-(5- cycl opropyl carbamH oyl -2-nmethyl- N
phenyl)-1 phenyl)-1H0 tizN HN---a pyrazoie-4 \ carboxylic acid 4- p

met hoxy 134 ben | am de 2.15 420.3 5-Am n@a2%-(5- 0 N HN cycl opropyl carbam N
oyl -2-nmethyl- NH 1 O phenyl)-1H HZN pyrazol e-4 carboxylic acid 135 \
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5- Am no- | - ( 5- cycC opropyl carbanoy N\ / 1-2-nethyl-phenyl)

Compound 97A (300 mg, 0.69 mmol), -butyl carbazate (182 mg, 1.38 mmol),
EDCI (263 mg, 1.38 mmol) and HOBt (211mg, 1.38 mmol) were dissolved in DMF
5 {10 mL, dry) and stirred at room temperature for 2h. Solvent was removed, residue
was dissolved in EtOAc, washed by water, K,CO3 aqueous solution, brine, and dried
over Na;SOy. Then TFA/DCE (5 mL, 1 : 1) was added and stirred at room
temperature for 30 min. Solvent was removed, residue was dissolved in EtOAc,
washed with K,CO; aqueous solutton and dried over Na;SQ4. The crude resiude was
10 purified by column chromatography on silica gel (EtOAc : MeOH = 10: 1), and the
\C. desired compound was obtained as a white sohd (88 mg, 28%).

B. 3-{5-Amino-4-]3-([1,3,4]oxadiazol-2-yimethoxy)-benzoyl}-pyrazol-1-
yl}-N-cyclepropyl-4-methylbenzamide
15
Trimethyl orthoformate (3mL) was added to the solution of compound 52B

(48mg, 0.1 1mmol) in MeOH (3 mL) and stirred at room temperature over night.
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.
20 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]".

25
EXAMPLE 128

Preparation of 5-Amino-1-(5-cyclopropylcarbamoy!-2-methyl-phenyl)-1H-
pyrazoie-4-carboxylic acid (2-methyl-cyclohexyl)-amide
NH,

QI



O I Hpyrazole-4- / NH NH2 NH carboxylic acid O benzylam de 136 2.04 390. 23
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j%\ ¢ OMF 0~ NH
o~ TOEt o° TOH 5

A. 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenylh)-1 H-pyrazole-4-
5  carboxylic acid o
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 o {)
water/ethanol (15 ml /20 ml) was heated at 50 °C overnight. The solution was

10 neutratized with dilute HCI (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%.).

15 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
20 mg) and HOBt (12 mg) in DMF {0.75 ml) was reacted at room temperature for 24 h. o e )
Water (4 ml) was added and the solution was extracted with ethy! 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 5-amino-1-(5-cyclopropylcarbamoyl-2-methylphenyl)- 1H-pyrazole-4-
25  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
30 128 except the appropriate amine was used in place of 2-methylcyclohexylamine.
Table 6.
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| - 2-met hyl -

13 420.29 N

cycl opr opyl car bam®
phen)rl) N N O I H pyrazol e4- H carboxylic acid 3-
5- Ami no- |- (5 cycl opropyl car banoy

| 5--2-Am no-1{5- O HZ N cycneet hyl t hyl
- [1L/~/~ ~-7 N O | Hpyrazol e-4- H carboxylic acid (4-

1O/

F O 1H pyrazol c4 NH-N#® NH carboxylic acid 4-

rN. gNH

-p hennyY
tert-buty] 147 c
clohex 1 -amde 2.86 438.4 H2N 5- Am no-1{5- 0 N cycl opropykarbanmoy N I H

H c cararbox boxyllicc acid (2,2- dinet

AN

\
/I O

rba

cyclopropylca pa
etny

acid (I

136

y N 1-2-
-pyrrol

by -

\H NHg

henyl ) -

O

moglz01 e- 4-
cyclopropylearbamoy
I-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid
benzylamide

NH NH2

2.04

car box

390.23

137

3.[5-Amino-4-
(piperidine-1-
carbonyl)-pyrazol-1-
yli-N-cyclopropyl-4-
methyl-benzamide

2.05

368.16

138

5-Aming-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
IH-pyrazole-4-
carboxylic acid
cyclohexylamide

2.19

382.25

139

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid
cyclopropylamide

1.72

340.23

140

5-Amino-1-(3-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid 3-
chlorobenzylamide

2.31

424.31

141

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid
¢yclopentylamide

2.03

368,20

142

5-Amino-1-(5-
cyclopropylcarbamoy
I-2.methyl-phenyl}-
1H-pyrazole-4-
carboxylic acid 2,4-
dichloro-benzylamide

2.54

458.24

143

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid
cyclohexylmethyl-
amide

2.38

396.4

TR PLORYL ) - 148

met hoxy

ylic



151 ylmethyl)-am de 1.41 411.28 WD 20051009973 PCT1US20041020394
cycl opropyl carbanoy N 1-2-net hyl -
benzyl am de 152 2.26 404

5- Am no- | - ( 5-

~, NH NH2 NH_car box
5- Ami no- 1- ( 3¥0

1.39 39114 O 5-Amno-1-(5 N cycl opropyacar banoy
4 °J caplexylic acid (2-
154 ethyl)-amde 1.12 413.25 ON O 5 Am no- I - (5-

..‘

- phenyt) -

0%%|c acid 2- 0 nethyl-

-132 N -
pbenyl) 0 A IH-pyrazoIe 4-

& opropyl carbanby N\ / 1-2-net hyl - phe ﬁT)(USZ"‘N’(@Bs‘
| H pyrazol e-4- NH NH2 NH carboxylic acid O (pyridin-2-ylmethyl) 153 am de

2 1H pyrazol e-

rNH NM f  NM
rnor phol i nA-yl -
cycl opropyl carbanoy NH H

ENyT)
B 414Q.

enyl )|-

144

MeN TFF py
%ruoa&ﬁ

Ci

I’%Zlgl e

arboxy1
ﬂyclo

s-Aamod-(§1 - cC)[cT ohexyl - et hyi
peyoppibyaabanyy] J-N XI H
1-2-methyl-phenyl)-

1H-pyrazole-4-
carboxylic acid 3,4-
dichloro-benzylamide

2.5| 458.23

| - 2- met hyl

1- 2- et hyl - ph

155 amde 2.5

1- 2- met hyl - ph
C

145

5-Amino-1-(5-
cyclopropylcarbamoy
I-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (4-
methyl-cyclohcxyl)—
amide

245 396.32

146

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid 3-
trifluorornethyl-
benzylamide

244 | 45825

147

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole4-
carboxylic acid (4-
tert-butyl-
cyclohexyl)-amide

2.86 438.4

148

5-Amino-1-(5-
cyclopropylcarbamoy
I-2-methyl-phenyl)-
1H-pyrazole4-
carboxylic acid (2,2-
dimethyl-propyl)-
amide

218! 370.28

149

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyi-phenyl)-
1H-pyrazole-4-
carboxylic acid 3-
methoxy-
benzylamide

2131 420.29

150

NH

S-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid 4-
fluoro-benzylamide

218 | 408.26

151

5-Amino-1-(5-
cyclopropylcarbamoy
|-2-methyl-phenyl)-
tH-pyrazole-4-
carboxylic acid {1-
ethyl-pyrrolidin-2-
ylmethyl)-amide

1.41 411.28

/



H2N 1H- pyrazol e- 4-

carboxylic acid (I )6 phenyl
EXAMPLE 157 Preparation of
5- Ami no- 1| - (5-cycl opropyl car banoyl - 2- net hyl

aci d (2, 2-wormeeimpbsmr opyl ) - ami de CHyN

Exanpl e 128 except neopentyl am ne was used in
(4 mnute 10-90 gradient) tR 2.
Preparati on of 5-Am no-I|-(5-cycl opropyl capbanoyl -

20051 009973 PCTI US2004102038- 1

19 m n;

pl ace of
MS niz
2- met hyl -

phenyl ) -

- 133 pyrazol e-4-carboxylic acid

-ethyl)-am de 2.22 40428

-phenyl) -1 H pyrazol e-4-carboxylic

\' N~NO 5 n SinmraEmusrecnedsse as in -
| sopropyl am ne.
370.32 [ M+H 10 EXAMPLE 158

HPLC

| H WD

(1- et hyl - pyfrolijdi n- 2- yI net hyl

-am de

NH NH? 5Mhifd-1-(8- J 5

as in Exanp

pl ace of

411. 25 [ MrH

5- Anmi no-
acid (2-
Simlar

used in pla
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I-(
pyr
pro
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ppr of
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oozl

et hyl ) - 1-

8 except gNam
M nute 10-9

)y | am
I\/@ 10" Phepar ati on
pyhmar Hheoy| hyl - p

q

P CYeYdpiopyleattiaindy
) 1-2-gethgll-pderty))- t
hfl H-pyrazoie-4-

1941@ hcﬁHd 2pdy
dRH

(2-am nn(:\'r hy|

Sl m [ ar
he was u

razol e- 4-
H2N //

R 1. 41 nf

pr ocedu
sed in
n: M

car boxy]| i
f H1
| #0430

ce oOf

153

-ethyl)- an@deH%O N
s in Exanple 128 eXcept 1.

I sopr opyl ENﬂ PLC (4 mn

o

NH

P g bE-

gr ad
cyclopropylcarbamoy

I-2-methyl-phenyl)-
1H-pyrazole-4-
carboxyhc acid
(pytidin-2-ylmethyl)-
amide

pyr r%24
ent) tR

1.39

1.34 n

391.14

154

~?T§;©) :

5-Amino-1-(5-
cyclopropylcarthamoy
I-2-methyl-phenyt)-
1H-pyrazole4-
carboxylic acid (2-
morpholin-4-yl-
ethyl)-amide

Q)

413.25

155

o, /=N
N
NH
HoN

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (I-
cyclohexyl-ethyl)-
amide

253

410.45

156

Q =N [s)
)‘—@h A
NH ﬁ

HoN

5-Amino-1-(5-
cyclopropylcarbamoy
1-2-methyl-phenyl)-
1H-pyrazole-4-
carboxylic acid (1-
phenyl-ethyl}-amide

2.22

404.28

EXAMPLE 157

Preparation of S-Amino-1-(5-cyclopropyicarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid (2,2-dimethyl-propyl)-amide

HsN

XCH

H
N

.

0

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

370.3

2 (M+H]".

EXAMPLE 158
Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-



m<z 397.22 [ MtH". 20 EXAMPLE 160 Preparation of

5- Am no- | - (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) -1 H

.pyrazol e- 4- car box c acid cycl obexyl-nmethyl-amde OK- NHN N O O\ H2N 25
Simlar pro®Gi zqgg %n Exanple 57 except N-methyl cycl oheX§TARIME/GEH used
in place of isopropylamne. HPLC (4 m nute 10-90 gradient) tR 2.37 mn; M
mz 396.3 [ MtH 4. EXAMPLE 161 Preparation of

3-15- Ami no- 4- ( 3- cyanobenzoyl ) - pyrazol - 1- yl3N-cycl opropyl . 4- 30

met hyl benzam de WD 20051009973 PCTI US2004/ 020384 -134 NH2 N ~N NC O HN
0 QCN O O} N pp¥azoleMtbarbbxyiivacid NeethyP bl 2 Mty N - EC TEO.  ETON Y
ANN -NN / CY 3mﬁzSdEMlSNClt‘i Yﬂyﬁ Y

3-[5-am no- 4- ( 3-i odobenzoy!) - pyrazoI-I- 4 g yi benzoic acid To a stirred
solution of hydrazine 2 (32.5 g, fquiv) in ethanol (3.6 L)
was added | (60g, 0.160 not, epar {on: International Patent
Application Publication No. V\D / 710 HAI NHng. g4 and ttiethylam ne
(16.56 g, 0.16 not, 1.0 equivV) e mi xture@as ated to 65 C Al

sol i ds di ssol ved when 10 terrpera re reached 65C. Af'fer cooling, the solids
were filtered to provide acid 3 (22 g¢,30% as a |light brown solid. HPLC
(Waters X-Terra 5 mcron C18 colum 4.6n-Lm

5 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

10 Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-amide
Q

Oh IW -

15 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]".
C, 20 EXAMPLE 160

Preparation of 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-
pyrazole-4-carboxylic acid cyclohexyl-methyl-amide

0 '--I}I HN
N
N O
N HyN

25 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-Amino4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
30  methylbenzamide



x 250 mm 1.0 nL/mn, nobile phase: 0.1% TEA in H20/acetonitrile 40/60, 30
mn elution) 1R 6.74 mn, 95 2%purity; 15 B.

3- [ 5- ani nAYQ290319¥ddbenzoy! ) - pyr azol - 1=yl ] - N- cycl opr opy! Pﬂﬁtﬁtzﬁﬁﬂﬂz“@
beazam de To a stirred solution of acid 3 (21 g, 0.0469 not, 1.0 equiv) in
DMF (30 M) was added EDCI (17 g, 0.0886 nol, 2.0 equiv), HCBt (12.6 g,
0.0939, 2.0 equiv) and diisopropyl ethylid4da ne (24.2 g, 0.18 not, 4.0 equiV)
and the solution was stirred for 15 20 m nutes at roomtenperature when

cycl opropylam ne (10.7 g, 0.0939, 2. @ equmty) was added and the reaction
stirred for I hour. The m xture wRt er and extracted with Et OAc
(I L) and washed with water (2 o\ }yne (200 m ), dried over
anhydrous sodi um sul fate and con . T i fi
flash chromat ography on silica gel eluted with B8t@ Et OAc/ hexanes to provide
the 25 product as brown oil. The product was fijurther purified by trituration
with Isopropyl ether (1 L) and dried under vacyumto provide the am de 4
(12 g, 50 %9 as an off WO 20051009973 PCTI US20044020384 - 135- white solid.

C. 3-15-Anmin o-4- (Bﬁé@obenzoyl) pyrazol -1-yl]-Ncycl opropyl -4- 5
*h

red solution of iodide 4 (7 4 g, 0.015 nol, 1.0

met hyl benzam de Tor

equiv) in N, formgm de €25 nl) und,er 2 oas added cspp‘g ni de.
The resultaensu’tﬁh"i‘c 8'Hl>“f"t‘)r E "%}
noni tored by TLC ndw;taec atmg nt nued

and the reactio@ xture was cool ed dom to 80C | ce water"°(15 m , 25 %

aqueous ammoni g (15 m), and ethyl acetate (50 rff) were added tosquench the
reaction. The mixture was filtered to renove the solids. Fromthe fiItrée_
organi c | ayer was separated. The organic | ayer was washed with water - i

saturatesl brine an-sthindcd-3-fydobeizefPpyrazeldi-yip4Hiciiibenzond agat vas renoved

15 under reduced pressure and the crude material dried at 60C under high

vacuum t hen pur 5o &#firmsgd sebitiome! wdnzae Ryp2. 5@@94@@“}9;1, b cawiv) tﬂcﬁﬂpﬁﬂ@h de the

G153 ool urm 438 sagfR 160 0y .0 Bl ebhirticn by Byl e > ™ 7O

HZQ acet oni tg ﬂh@at?&(l?\ﬂali%@ndﬂ NOGMUOZIB?'I(IIRU :p% m) mlmme%d&%:ﬁtu@ WF H NVR
(400 Mz, 68.10 (t, J= 2.9 Hz, 8. 04

(m 1H, 7. 08156 r(nol,, 10requi") apd the mm)turewvas@eqtnql i016543C llgsph(isid{ssplved w_heal Hz, 1
H, 7.95 (d, J =1 J= 7. 7.45
(d, Jr 710! @npqratn;c regg\uag 6(‘5!’_(0.3 f}ég)coogngld'lt( Qlld? ﬁgergg Q pﬁov’deﬁ;ld %(ZZH!L (s, 3
H, ;3 g? g gdso 95y £ aJighPbrbwisotid. 'HPI® SrateO X ?reH)a SR dE S MG kW

x 250 mm, 1.0 mL/min, mobile phase: 0.1% TEA in HyO/acetonitrile 40/60, 30 min

elution) tg 6.74 min, 95.2% purity;

15 B. 3-[5-amino-4-(3-iodobenzoyl)-pyrazol-1-y1}-N-cyclopropyl-4-methyl- o _
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

20  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 EtQOAc/hexanes to provide the

25  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



167.2, 151.5, 141.3, 140.7, 140.3, 135.1, 134.5, 134.0, 132.2, 13t.8,129-5,
128.7, 25 126.2, 118.1, 113,0, 103.7, 30.9, 23.2, 17.7, 6.8 ppm EXAMPLE
162 30 Preparation of

"3-[ 5- Ami no- ¥QHINUPA n- 2-yI - benzoyl ) -i ni dazol - 1-yl ] - N PCT/US2004/020384

cycl opropyl - 4- et hyl benza mide HZN "Ckj p N NJ O NN 1 WO 2005/ 009973
PCTI US2004/ 020384 -136 MBC1 -N' OO f-~ H1 NH 6Br NH ~N H ~NSnBu3 fl-N
NH 2 _ 311/ NHZII' I "YNC!!I O ii) e8HO !HF (P113P)4Pd N / 1) Be 7
45 5 A Preparation of 3-[5-Am no-4-(3-bronobenzoyi)-imdazol-1-yl]-N O
') cyclop renyd sdidnet hyl benzam de 10 To a sol ution of

3-brono-1-i odobenzene (2.82g) in THE (20 nL) at -40 C under N2 was added
cycl ohexyl magnesi um chloride (2Min THF, 6 nlL), The solution was kept at
-40 Cto 0 Cfor 20 mn. then 3-(5-am no-4-cyano-i mdazol -1-yl)-N

RO AR i i A SRR 2
rt for two"15 %'ay?.ﬂ) e mxture was neutralized with K2CO8 sol ution and
cxpcacted wiih B O (Burd ot ichied DEs 0081 50 TFEmh i NSNS
chr omat ogr aphygofhhife) 29 M FuldfN, was added copper cyanide. The resultant suspension was
refluxed for I hour. The reaction was monitored by TLC and checked for the
10  completion. Heating was discontinued and the reaction mixture was cooled down to
80°C. Ice water (15 ml), 25 % aqueous amnmonia (15 ml), and ethy] acetate (50 ml)
(C— were added to quench the reaction. The mixture was filtered to remove the sohds.
From the filtrate organic layer was separated. The organic layer was washed with
water, saturated brine and dried over anhydrous sodium sulfate. Solvent was removed
15  under reduced pressure and the crude material dried at 60°C under high vacuum then
purified by column with ethy] 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 HyO/acetonitrile 70/30, 30 min elution) tg
23.70 min, 99.4% purity; 'H NMR (400 MHz, CDCl3) §8.10 {1, J=2.9 Hz, 1 H), 8.06
20 (i, J=2.7Hz, 1H),8.04 (m, 1 H), 7.85 (t,/=2.5Hz, 1 H), 7.83 (m, 1 H), 7.81 (d, J
=1.8Hz, 1 H),7.95(d,/=1.6Hz, 1 H),7.37(s, 1 H), 7.65 (t,/=7.8 Hz, 1 H), 7.45
(d, J=8.0Hz, 1 H), 6.41 (s, | 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, CDCl3) 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,
25 126.2, 118.1, 113.0, 103.7, 30.9, 23.2, 17.7, 6.8 ppm.

EXAMPLE 162

30  Preparation of 3-[S-Amino-4-(3-pyrazin-2-yl-benzoyl)-imidazol-1-yl]-N-
cyclopropyl-4-methylbenzamide




desired prod
Ms mz 438.

3-[5- Ami no- 4-

cycl opropwe

3-[5-am no- 4-

4- met hyl benz
tetrakis(tri
heated 25 un
added and th

Evaporation of the solvent and purification by preparatory TLC (Et OAc: McOH
= 10:1) gave the desired produc}t 63% . HPLC (4 m nute 10-90
gradient) tR2.18 min; M rgz 43 HP+ 2QP5/ 009973 PCT/ Up2Q0 ?%0384
137 EXAMPLE 163 Prepara}ion of A @ :N

3-[5- Ami no- 4- 3pyr|md 5-yl - bg 1)-|md ol -¥-yl ] xN 2y

cycl opropyl - t hyl - m de N NLyQ N X im T ar r/ ¢8dure as
in Example 1 cept 4tr|EutyIst nylpyr| {di ne Was “NUsed Nsdln phage of
2-tributyl stannylrpyra2| ne Q;Ecﬂngn“p'ute 10,59 grad akBies tR 1. mn; M5
mz 439.19 (M+tH'. rC | EXAMPLE 164 10 Prgparation of

3-[5- Am no- 4-
-4-net hyl -benzamide O HZN H No ~N*NJ O Sinmil ar proced‘;J_r)e as in

cycl opropyl
Exanpl e 162
2-tributyi st
M5 nlz 488.2

10

15

20

25

uct (0.15g, 54%. 1-1PLC (4 mnute 10-90 gradient) tR 1.85 mn;

10, 441.07 [M+H + 20 B. Preparation of

(3-pyrazi n-2-yl -benzoyl)-imdazol -1-yl]-N

20051809998 benzam de A sol uti on of PCT/US2004/020384
(3-bronobenzoyl ) -i m dazol -1-yl]-N-cycl opropyl -

am de (60 ng), 2-tributyltinpyrazine (120 uL) and

phenyl phosphi ne) pal | adi un( 0) 0 ng) in 1,4-dioxane (0.8 nL) was

der mcrowave radiation at 1 Cfor 25 mn, Water (3 m) was

e mxture was extracted with ethyl acetate (4 nL x 2).

(3-pyrimdin-5-yl -benzoyl)-i midazol -1-yl]-N

except 2-tributyl stannyl pyridine was used in place

annyl pyrazine. HPLC (4 m nute 10-90 gradient) tR 2.04 * 15 1 n;

5 [M-H '. EXAMPLE 165

A. Preparation of 3-[5-Amino-4-(3-bromobenzoyl)-imidazol-1-yl]-N-
cyclopropyl-4-methylbenzamide

To a solution of 3-bromo-1-iodobenzene (2.82g) in THF (20 mL) at -40 °C
under N; was added cyclohexylmagnesium chlonide (2M in THF, 6 mL). The solution
was kept at -40 °C to 0 °C for 20 min. then 3-(5-amino-4-cyano-imidazol-1-yl)-N-
cyclopropyl-4-methyl-benzamide (0.18g) was added and the reaction was kept at 1t
for 1th. Then HCI (4 M, 20 mL) was added and the mixture was kept at rt for two
days. The mixture was neutralized with K;CO; solution and exiracted with EtOAc (2
X 100 mL) and the combined organics dned over Na,SO4 and concentrated.
Purification of the crude product by column chromatography (EtOAc) gave the
desired product (0.15g, 54%). HPLC (4 minute 10-90 gradient) tg 1.85 min; MS m/z
438.10, 441.07 [M+H]".

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-tnbutyltinpyrazine (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]".

Q

.
{
\ -
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Preparati on of 3-[5-Am no-4-(3-pyrimdin-2-yl-benzoyl)-imdazol-1-yl]-N
cycl opropyl -4-net hyl -benzamde O HZNH N CNN NJ O 20 Simlar procedure as
in Exanple 162 except 2-tributylstannyl pyrimdine was used in place of
"2-tributyl s%‘%??ﬁ*’%’gﬁzi ne. HPLC (4 ninute 10-90 gradi ent) RGUYSA0G/020384: \S
mz 439.24 [MrH . 25 WD 20051009973 PCT/ US200-t102039-1 -138 EXAMPLE 166
Preparation of 5-Am no-1-(5-cycl opropyl car banoyl - 2- net hyl pbenyl ) - 4-
nmet hyl sul f onyl benzoyl -1 H i m dazole O N:}-l A NO H2ZN 5 M OO O WV
HN--< HN a] rN:rr,-NNNH2 NNH2 SWwW 04/ 5-O0 O""Me A solution of
5-am no-1-(5-cycl oprropyl car banoyl - Z_Mbﬂhﬁ%) -4- 10
nmet hyl sul f onyl benzoyi -1 H i m dazole (64 ng) an one(r) (242 ng) in
wat er | met hanol Pkepatdtion ) wiis rBffcAatined-Ggprinidlips-ythenzofPimitiabolul-yi]-N-The
sol ution was @xiipeopyieAntsylbdnzddfdd (2nl/ 2nl) was added. The mi xture was
heated to dissolve the organic material g ,pnthfAiktered. The filtrate was
concentrated under reduced pressure apd 1 duenwas purified by
preparative HPLC to providethﬁ 15 producy D)~ C (4 mnute 10-90
gradient) to 1.90 mn; M5 m z/439. { LE 17 Preparation of
5- Ami no-! - (5-cycl opropyl car bagpw @ -13- (S 20
nmet hyl ) oxadi azol - 3-yl benzol y] - 1H i mT&zol e

5 Similar procedure as in Example 162 except 4-tributylstannylpyrimidine was

used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) tg 1.93
min; MS m/z 439.19 [M+H]".

EXAMPLE 164

10  Preparation of  3-|5-Amino4-(3-pyrimidin-5-yl-benzoyl)-imidazol-1-yl)-N-
cyclopropyi-4-methyl-benzamide

Similar procedure as in Example 162 except 2-tributylstannylpyridine was
.used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) t 2.04
15  min; MS m/z 438.25 [M+H]".

: c' EXAMPLE 165
Preparation of  3-[S-Amino-4-(3-pyrimidin-2-yl-benzoyl)-imidazeol-1-yl]-N-

cyclopropyl-4-methyl-benzamide
H \/
N : il
-:J 0

Similar procedure as in Example 162 except 2-tributylstannylpyrimidine was

20

used in place of 2-tributylstannylpyrazine. HPLC (4 minute 10-90 gradient) tg 2.49
min; MS m/z 439.24 [M+H]".

25



WO 20051009973 PCT/ US20041020384 -139 1i1wmgBr i i 0) \ HN--<I  Fru O 6y,
ONry NHZz i NHOH ~ N (ii) HN-J ONH N~< N Me NNLNH2 CN o M A m xture of
N- hydr oxy- 3-i odobenzi m dine (1.31 g), acetic anhydride (1 nm.) 5 and

cat al yti c worwsioed7p- t ol uenesul fonic acid was heated i n aaliRoEw2688¢10 )
at 90 C for 6 hour. The sol vent was evaporated and water and nethanol (1:1
100 m.)) was added. The resulting precipitate was filtered to give the
desired product (1.1 g). To a solution 3-(3-iodophenyl)-5-net hyl oxadi azol e
(0.286g) in THE (15 m) under N2 was ad cycl opent yl magnesi unbr onm de (2
M 1.1 nL) at -20 C. The 10 tenperature was gradually raised to 5-10 C. It

t ook about 20 m nutes. Then 5-am no-

1- (5-cycl opropyl car banoyl - 2- et hyl pEXXWMPI4E dganoi m dazol e (96 ng) was added
and the reaction was kept.at. roomtenperature for 0.5 hour. Then diluted HC
(4aM 12 ni) Preparatieas anAnsing-1-6heystoprapyicarbamayl-2cmethyiphenylBdnour . Aft er
petition in wmethylsulfonylbenyoyldditimidazottre i nal product was purified by

col um chr omat ogr aphy (Ethyl 15 acetate/ Hexane = 17/Y). HPLC (4 m nute 10-90
gradient) tR 2.03 mn; M5 mz 443. 2 NA&E} Em@\ E168 Preparati on of
3-(S-Am no-4-(3-12- (4- et hyl - pi per azt | ) -et 60/‘

benzoyl ) - pyrazol - 1-yl ) - N-cycl opr opyK- 4- fret i enz m de 1 NNPIOONH2 N g k
NH O WO 2005/ 009973 |1' CT1US20041 PN - OH- OHI OH -~ HN

5 Me”
o) 0
: HN-—<] : HN—<] 9
™ — »
N._/~NH; N._Z~NH,
o e o
SMe s”

(S'Me

A solution of 5-amino-1-(5-cyclopropylcarbamoyl-2-methylphenyl)-4-
10  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 (2mi/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 punfied by preparative HPLC to provide the o _
15  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-methylpheny!)-4-[3-(5-
20  methyl)oxadiazoi-3-ylbenzolyj-1H-imidazole



NS N y N HNNFpNN- HNNPPh3, DEADI ! EIOHL CO D THE OO Br \
OHO O A 3-{5-Amno-4-[3-(2-brono-ethoxy)-benzoylj-pyrazot-1-yl)-N 5

cycl opropyl nmet hyl benzam de To a sol ution of

"3-[5-am no- W(’(zﬂﬂWé’i"’éxy- benzoyl ) -pyrazol -1 -yl ]-N PCT/US2004/020384

cycl opropyl - 4- et hyl - benzam de (472 ng, 1.26 mol) in THE (dry, 20 nL) at OC
(c) f f was added of 2-bronoethanol (785 ny, 6.3 mmul), PPh3 (1.3g, 5.04
mol ) and 10 diethyl azodicarboxylate (87{s®, 5.04 mmol) and the m xture was
stirred at room tenperature for 72 h. An aqueous sol ution of NH4Cl was
added then the THE | ayer was isolated. The aogwgous |ayer was ext t by
Et OAc. The conbi ned organic phase was washedAby brine, purified —]
preparatory HPLIC, to provide the Jproduct a¥ R vvhlte sol i Hei( 360 : 53'3/0.
HPLC (4 m nut -90 gradgj.gnt) m mr 3314485 ) ujf MtH B
3-(5-Am no-4-f Mr&c—znyl-» oy | - benzoyl } -

pyrazol -1-yl)-N-cygl opropyl - 4- met hylihg ‘Pnzam de tire<$uspensi
3-{5-am no- 4-[ 3- ( 2- br onoet hoxy) - benz‘g yr/;rt't 20
yl }-N-cycl opropyl - 4- met hyl - benzani de (24 nmgN-& 0ol ) in Et OH (In1 was
added 1-nethyl pi perazine (100ng, i nmol) andeyhe m xture was sti reed at 80
C overnight, The solvent was renoved, residue was dissolved in Et

washed by water, dried over Na2SO4. Sol vent was renoved, desired prod’uct
was obtained as a colorless oil (18 ng, 72%. HPLC (4 minute gradient) to
1.33 min; M5 niz 503.29 [MtH)' . 25 EXAMPLE 169 Preparation of

3-[5- Am no- 4- (3- ( 2-4 RiieraflofN. fl&&%ﬁ(y @tlhﬁwcnﬁimﬂﬁ]:(?@ X¥oetic anhydridg 61 mL%
benzoyl ) - pyrazot-1-yl]-Ncycl opropyl - 4- net hyl - benzani de WO ZOYOSIO 997

P%t 1S200% 10208 84talyit 4fnoudt of paohidnesulfonic acidzMas heatellin BiGtic/acid10 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

10 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 HC! (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 punfied by column chromatography (Ethyl

15 acetate/Hexane = 1:1). HPLC (4 minute 10-90 gradient) tg 2.03 min; MS m/z 443.20
IM+H]".

s

EXAMPLE 168

Preparation of 3-(5-Amino-4-{3-[2-(4-methyl-piperazin-1-yl)-ethoxy]-
20  benzoyl}-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide

”\"’“@*\*q



) HOQJ Simlar procedure as in Exanple 168 except

2-[ bi s-(2-hydroxyet hyl )-am no]- ethanol was used in place of

1- net hyl pi perazine. HPLC (4 mnute 10-90 gradient) tR 1.39 mn; M trdz
50814 [ MrhWyO 205/0899%8/PLE 170 Preparation of PCT/US2004/020384

3-{5- Ami no- 4- 13- ( 2- di net hyl am no- et hoxy) - henzoyl | - pyrazol -

-yl }-N-eycl opropyl - 4-net hyl -ben zamde O-NNON | H2ZNH OIl-] -N10
Sim|lar procedure as in Exanple 168 excepfp-2-di net hyl am noet hanol was used
in place of 1-nethyl pi perazine. HPLC (4 m nute 10-90 gradient) tR 1.59 m n;
MS mfz 448,22 [ M+H| ©. MPLE 171 r- 15 Pr@paration of 0 A

3-15- Am no- 4-[ 3; rAydr oxy- pr opoxy -pyrazol -1 - ° N
yl}-N-eycl oprop - et hyl benzapgj,de +O O NHZNd ~ HzG e“ H x0 HH
HZN N-N HZN N ‘ACHc N. szyw OHZN N ¥/ Np" 009 WO
2005/ 009973 R US¢004/ 020 A2HM-~ B 5- Ani n0-4-T3-42,@NdiMgf hyl -[ 1,3 ]
di oxol an- 4-yl metth#oxy) - benfB'wH EADpyrazdly1-yl } - N- cyElbpr opyl - 3-fret h (’*N

o

N

3- [ 5- ani no- 4- ( 3yhydr oxy- benzoyl ) - pyr azpty | -)LL}’EFN 5

. rool ) and o
4-chl oronet hyl -2,2-di net hyl - [1, 3] di oxol'ane (36 ng, 0.24nmmol) were dissol ved
in DVF (4nl) was added K2CQO3

A. 3-{5-Amino-4-[3-(2-bromo-ethoxy)-benzeyl]-pyrazol-1-y1}-N-
5 cyclopropyl-4-methylbenzamide
" To a solution of 3-{5-amino-4-(3-hydroxy-benzoyl)-pyrazol-1-ylj-N-
cyclopropyl-4-methyl-benzamide (472 mg, 1.26 mmol) in THF (dry, 20 mL) at 0°C o {)
was added of 2-bromoethanol (785 mg, 6.3 mmol), PPh; (1.3g, 5.04 mmol) and -
10  diethyl azodicarboxylate (877mg, 5.04 mmol) and the mixture was stirred at room
temperature for 72 h. An aqueous solution of NH4Cl was added then the THF layer
was isolated. The aqueous layer was extracted by EtOAc. The combined organic
phase was washed by brine, purified by preparatory HPLC, to provide the product as a
white solid (360 mg, 59%). HPLC (4 minute 10-90 gradient) tg 2.72 min; MS m/z
15 483.14/485.09 [M+H]".

B. 3-(5-Amino-4-{3-[2-(4-methyl-piperazin-1-yl)-ethoxy}-benzoyl}-
pyrazol-1-yl)-N-cyclopropyl-4-methylbenzamide

To the suspension of 3-{5-amino-4-[3-(2-bromoethoxy)-benzoyl]-pyrazol-1-
20 yl}-N-cyclopropyl-4-methyi-benzamide (24 mg, 0.05mmol) in EtOH (1m!) was added Q P
1-methylpiperazine (100mg, | mmol) and the mixture was stirred at 80 °C overnight.
The solvent was removed, residue was dissolved in EtQAc, washed by water, dried
over Na;SO;. 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]".
25
EXAMPLE 169

Preparation of 3-{5-Amine-4-(3-{2-]bis-(2-hydroxy-ethyl)-amino]-ethoxy}-
benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide



and the mxture stirred at 150 Cfor 2 h in mcrowave oven. The sol vent was
renoved, residue was dissolved in Et OAc, washed by water, brine, dried over
- Na2SO4, andywpohebdrat ed. The residue was purified by col WRLeQr aphy
10 (Et GAc : ﬁex = 3 :1) and the product was obtained as a%?%?‘fﬂgss O€|
(18mg, 18% . HPLC (4 mnute gradient) 1R 2.57 mn; M5 mlz 491.11 [ MrH +. 00
) B. 3-{5-Am no-4-[3-(2, 3-di hydr oxy- propoxy)-b enzoyl]-pyrazol -1-yl}-N
cycl opropyl -4-meth yl benzanm d e Conpound -141tA (10 ng) was di ssol ved i n HOAc
(ImM), 0.5 M water was 15 added, and the m xture was stirred at 50 C
overni ght. The sol vent was renoved and $i due purified by
preparative TLC (Et OAc), to provide the pfodch as_a ig yellow oil (4.1
'mg, 45% . HPLC (4 minute 10-90 gradie R 1. : z 451.21 [MeH ".
20 EXAMPLE 172 Preparation of 0 HoN H

3-(5-Am no-4-(3-[2-(4-chl oro- pheﬁ6§</y) - et boxy[ - benzoyl } - pyrazol -
‘1-yl)-N-cycl opropyl -4-net hyl - befigramide CI 3. f O-~OONH2 NH NNOAOH H
HO & CI H2N NN H2N NON 3,/DVF OO Br O/ CI o0 25 To a stirred

/H
| uti f 3-{5-arg.ng-4-[ 3- M br.omet -b ] - | - :
200 5000075 Bty BB SR BRI BES A AR ISk ce (20
ng, 0.05 Mol kiR WasGlbOONREIO! I-medd&iiBoraZiRTOHPLE 14 %uté'lﬂh)%gréﬁéltﬁgded
K2CO3 (138 ng, Imml) and the mxture” was stirred at 100 C for 2h. The

m xture was cdd%uinaMB ne50824 PM+HEre filtered off. The filtrated was
concentra_tsed and purified by preparatory HPLC, to provide the 5 product as a

beige solid (10ng, 38% . HPLC:(4 m mﬁfAﬁ*&[?B 1(_:}E'adi ent) tR 2.77 mn;

{ c, Preparation of 3-{5-Amino-4-{3-(2-dimethylamino-ethoxy)-benzoyl]-pyrazol-
' 1-yl}-N-cyclopropyl-4-methyl-benzamide

o, /=N 0
N A
o HoN H
/__/
—N

\
10 Similar procedure as in Example 168 except 2-dimethylaminoethanol was

used in place of 1-methylpiperazine. HPLC (4 minute 10-90 gradient) tg 1.59 mn;
MS m/z 448.22 [M+H]".

EXAMPLE 171

C 15  Preparation of 3-{5-Amino-4-[3-(2,3-dihydroxy-propoxy)-benzoyl}-pyrazol-1-
yl}-N-cyclopropyl-4-methylbenzamide
H

O
O
-
N
‘-...Nf
NH
0 b

o A 0
NA LHal N NA
H e H H

b o HaN N HOAC
HaN N —_— N — HpN~ N
\ b )
A K;CO3, DMF o H0 /
o o

OH © Oxo S oH



M5 nmlz 531.21 [ MtH] °. EXAMPLE 173 Preparation of

3-{5-Am no-4-[3-(4H[1, 2,4]triazol -3-yl)-benzoylj-pyrazol-l- 10
yi)-N-cycl opropyl -4-nethyl -benzamide N. NH I NH ONH2 O NH2 i N N\/ 1.
DVFDVA, DWWOf2005/09%130 2. NH2NH2H20, AcOH 0 H2N 0 HN 3. HRCT/d$2bd4/d2bs34N- J 15
To a stirred solution of 3-[5-am no-4-(3-carbanoyl - benzoyl)-pyrazol -1-yl]-N
cycl opropyl - 4- net hyl benzam de (120 ng) in DMF (2 nL), was added N, N-

di met hyl f or mam de di met hyl acetal (5 nj) j)fd the solution was stirred at 80
C overnight. The sol vent was renoved, reS| due was dissolved in AcCH (Sn1)
hydrazine nonohydrate (3m) was added and the mxture stirred at 90

overni ght. The solution 20 was acidified with hydrochloric acid to

and stirred & 80 ﬂ%mlnpglwl?!-(zl;ﬁﬂilmﬂmdhﬁldmolm-\b’émemwnmﬂ?-due was
resuspended ipyrEzdieyl}tNaycloprbpyl-dymethplibenzam@de03 sol uti on, water, and

brine, and concentTad stitred Ebhution wd 8-]praadhie 8- (qu:qurueim@d) byrazaLum]-N-
chromatogﬁraphy on silica gel eluted wi th Et OAc ovide product as a

white solld cdsomgpybiogetiypenzamudef/ snge-4 mmeh) gv%cbmm@thylﬂ 2atimethyl- 25 B
mz 428.18 [g’;‘,'z'idmxo@%'\@b gl 624D RRAWLBARd REDINEP ARG Wie Qaded'k ,c 344

Preparation

3- { 5- At ni 00- 4nd Bhe(rAitthr sfrrdd 4tr1i50201 foB2 Hlin mb&nmyé bvemy ’hieGbiventydas
N-cycl opr opyl - 4- met hyl| - benzam de O Nz) HN it HZN N 5 Sim | ar
procedure as fﬁmoﬁﬂafﬁld@em &E@é’ﬁ@ 1@‘@%%&%‘3“@%#’5&%&}1@ over

benzoyl )1 M dazeby L chadhBYEh ORRORY i WIE RN Ke PEPZATRAS IR RabBEPhy 1 P! 200

of 3- [5-am no- nE&rY anmoyl -benzoy

-y1] - N- eyl omEtmx& Hexet hyﬂ)faﬂ@n&r’prd@ct wabPbBiainéd b B ¢blorizes- AD(18mag 1 8%).) tR
1.58 min; M5 iz 428,24 [MH +
HPLC (4 minute gradient) tg 2.57 min; MS m/z 491.11 [M+H]". o ("*)

B. 3-{5-Amino-4-[3-(2,3-dihydroxy-propoxy)-benzoyl}-pyrazol-1-yl}-N-
cyclopropyl-4-methylbenzamide
Compound 171 A (10 mg) was dissolved in HOAc (Iml), 0.5 m] water was

15  added, and the mixture was stirred at 50 °C overnight. The solvent was removed and
the residue was purified by preparative TLC (EtOAc), to provide the product as a
light yellow oil (4.1 mg, 45%). HPLC (4 minute 10-90 gradient) tg 1.73 min; MS m/z
451.21 (M+H]".

20 EXAMPLE 172

Preparation of 3-(5-Amino-4-{3-{2-(4-chloro-phenoxy)-ethoxy]-benzoyl}-pyrazol-
-yl)-N-cyciopropyl-4-methyl-benzamlde

*@*ﬁd
/Q*@/O*

N

K,CO3, DMF Py
P~ e

To a stirred solution of 3-{5-amino-4-[3-(2-bromoethoxy)-benzoyll-pyrazol-1-

o : '
+
‘.




10 EXAMPLE 175 The ability of the conpounds provided herein to inhibit the
synthesis or the activity of cytokines can be denonstrated using the
following in vitro assays Generation of p38 kinases cDNAs of human p38a
“and P were PIOHEYYMBY3SPCR The a and R cDNAs were 15 subcPESRAG200M0Y3BEST?
plasm d (Gateway, InVitrogen). Hi s6-p38 fusion protein was expressed in E
coli and purified frombacteria] |ysates by affinity chromatography using
Ni +2- NTA- agarose. Hi s6-p38 protein was acjgyated by incubating with
constitutively active MKK6. Active p38 was separated from MKK6 by affinity
chr omat ogr aphyy} Spesdd 1Meythgt bérnzemde{34 whs 098 eh addmh@rc_ilpmn@r simlar
to 20 Rai ngeaﬁ)&} etls:’zil1 lirt[‘ﬁl\)’bl ? Bi ol \ 1‘2’?% 1255 ??996)] NF- a
Production by (L?&nstHm@'&ﬂbﬁl\/ﬂﬁ\m%@ﬂmdd@ﬂi%@%lﬁh%ﬁf“ﬁhb’ﬂ@obla%thﬁ\m@‘me

(PENES) wer o put Pra ot OB The bt eE oo T3 IRIBMEM GRS B i e

centrifugati onrianGliraRa Wab esstedtrakd an@ﬂﬂﬁwmtﬁyqirbmm@lfy PG, v ptdhddthel N assay
medi um (RPM nedi um cont ai ning 10% fetal bovine serun). 175 pL of cell

suspensi on® waPrpdistpbat beigewatidl (10mg, 3§%). dIPLE chpairiel 1990 M@KB@)'! T7ning6- wel |
tissue cul tur mnutes at RT. 15 L of LPS (13.33 ug/m stock)
was t hen addeWSJﬁ%ﬁé égﬂﬁ spension and the plate was incubated for 18
hours at 37C in a hum dified atnosphere containing 5% COX2. Foll ow ng

i ncubation, the 30 culture nmediumwas coll ected and stored at -20C. WO
20051009973 PCTI US2004/ 020384 -145 mbAMEleEllgS(Tl B-202, ATCC) were washed

and resuspend at di 1] M

reci um cop o STERS -%?Qf?% 4§r<4 (.79 ot Sy Bl T

i rQbat ed 'EY‘E!'PPW@Q’!’ - Lh‘FHz‘( %% DMBQ), in 96-wel | t| ssue culture
p{l_ es for 30 m nutes at RT. m stock) was then
added to the cell suspension a‘x |: p| At mé cubated for 18 hours at
37C in a hum dified atnosphere con ol | bwi ng i ncubation, the
cul ture nediumwas coll ected and stR€d atzgy F-a concentration in the
medi um was quantified using a standard ELI éﬁ It (BioSource International,
Camarillo, CA). Concentrations of TNF-a and 1C50 10 val ues for test
conmpounds (concentratpon of conpound that inhibited LPS-stinglated TNF-a
production by 50%. weffe ¢ 2\l at ed by four paraneter R

(Si gmaPl ot, SPSS O R38 say
N,N 1. DMFDMA, DMF N
O 2. NHoNH2+H»0, AcOH O
HN™ 0 HNb 3. HO HNb
15 To a stirred solution of 3-[5-amino-4-(3-carbamoyl-benzoyl)-pyrazot-1-yt]-N-
P~ 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 removed, residue was dissolved in AcOH (5ml), hydrazine
monohydrate (3ml} was added and the mixture stirred at 90 °C overnight. The solution
20 was acidified with hydrochloric acid to pH ~ 1and stirred at 80 °C overnight. The
solvent was removed and the residue was resuspended in EtOAc, then washed by
agueous K,CO; solutton, 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) tg 1.58 min;
25  MS m/z 428.18 [M+HT".

EXAMPLE 174



The p38a assay enpl oyed is based on neasurenent of ADP released in the 15
reaction of interest through NADH oxi dati on obtai ned by coupling with
pyruvate WOR560287d | act at e dehydrogenase reacti ons. Th@CTasags/ozeise
performed in 384-well UV-plates. The final volunme was 25 L prepared from
the addition of 2.5 L conpound dissolved in 10% DVSO, 17.5 L of assay
buffer and 5 L of ATP. Assay buffer confgjns the follow ng reagents to give
final concentration in the assay: 25 mM 2Z0"HEPES, 20 nM 2-gl ycer ophosphat e,

pH 7.6, 10 sodi thqvanadate, 0. 5

phosphoenol p gib“ ! i NKDE{B'QWTIEéfﬁ?"i’ﬁgs'ylhp@?%mﬁmﬁkhwéf e

ki nase, O. 25 ‘ﬁ%ﬂft“i’a yirbenzamide o\ DTT, 0. 005% Tween 80 and 20 nM
p38a ki nase from Upstate. Test conpounds are preincubated with p38a kinase
for 60 mn and the reaction started by addition of to 0.15 nMfinal 25
concentration. Reaction rates were ngasu usi ng SpectraMax

pl at e- readi ng spectrophotoneter for ' I nhibition data were
anal yzed by non- linear |east-sguar USpng Si gnaPl ot. TNF-a
Production by LPS-Stimul ated mal e, 6-8 weeks of age,
Taconi ¢ Labs; n=8/treat nment were infected intraperitoneally with

Aot CCharldﬁ'éL'E'aqm‘g"% u| n‘égy‘“{’?{’ Spep 35 Hnd i T8 hooo 73

suspende In ster I'ne

PCTI US2004 10 36x41)-imid£rob- ¢ A2 Nt yolopkdpal- Qii-mttﬁ @&mﬁmem wBedinqiceSs!| e was

obtai ned. Serum was separated and analyzed tor TNF-a concentratlons by

comerci al El¥ ml%ééwﬂ@mhbbcwma@ﬁﬁk bvllsVicnelopopyt-dmetiiihbeagamidee

A e i s e s R R > W
solutions in various vehicles or solubilizing agents. Results The conpounds

exenplified herein all showed activity in the above assays as inhibitors of
p38 kinade. The p38 inhibitory acti \E%WLEdﬂﬁai n corrpounds provi ded

h h i b E " !
r glroregg e{rjll{ ts 2 (i\gn 1 tagi'ly gf@'g £ 8%'3 &%dsﬁg{’vg%‘ﬁhefe'é‘qa ﬁ'guﬁl'gﬂ]\ﬁ 2 es@m Ilge;r esent s
> 10 AM VBB 6F dieskinds(eal bé dérhongiratell ustghthe fdllowitig iPvitrb assays.

Generation of p38 kinases

c¢DNAs of human p38a and B were cloned by PCR. The o and § ¢cDNAs were

15 subcloned into DEST2 plasmid (Gateway, InVitrogen). Hiss-p38 fusion protein was
expressed in E. coli and purified from bacterial lysates by affinity chromatography
using Ni*2.NTA-agarose. Hise-p38 protein was activated by incubating with
constitutively active MKK6. Active p38 was separated from MKKS6 by affinity
chromatography. Constitwively active MKK6 was generated in a manner similar to o

20  Raingeaud et af. [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

25 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/mi 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

30 culture medium was collected and stored at -20°C.
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THP-1 cells (TIB-202, ATCC) were washed and resuspended at a
concentration of 1 x 10°/m! in assay medium (RPMI medium containing 3% fetal
bovine serum). 175 pL of cell suspension was incubated with 10 L of test
compound (in 4% DMSO) in 96-well tissue culture plates for 30 minutes at RT. 15

5  pL of LPS (13.33 ug/mi stock) was then added to the cell suspenston 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.

TNF-a concentration in the medium was quantified using a standard ELISA

kit (BioSource Intemational, Camarillo, CA). Concentrations of TNF-a and ICs

10 values for test compounds {concentration of compound that inhibited LPS-stimulated

n

TNF-¢ production by 50%) were calculated by four parameter logistic curve
(SigmaPlot, SPSS, Inc.).
p38a Assay
The p38a assay employed is based on measurement of ADP released in the
15 reaction of interest through NADH oxidation obtained by coupling with pyruvate
kinase and lactate dehydrogenase reactions. The assays were performed in 384-well
UV-plates. The final volume was 25 pl. prepared from the addition of 2.5 pL
compound dissolved in 10% DMSO, 17.5 pL of assay buffer and 5 uL of ATP. Assay
buffer contains the following reagents to give final concentration in the assay: 25 mM
_ 20  HEPES, 20 mM 2-glycerophosphate, pH 7.6, 10 mM MgCl,, 0.1 mM sodium
- c' orthovanadate, 0.5 mM phosphoenoipyruvate, 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
p38cx kinase for 60 min and the reaction started by addition of ATP to 0.15 mM final
25  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)
30  were injected intrapentoneally with lipopolysaccharide (LPS) (50 ug/kg of E. coli

strain 0111:B4, Sigma) suspended in sterile saline. Ninety minutes later, mice were



| R6 R5 or a pharmaceutically acceptable derivative thereof, wherein: R

I s hydrogen, acyl or -P(O(OH)2; R2 is hydrogen, halo, optionally

subst i t ut s adosiebee7al kyl t hi o, al kyl sul finyl, al kyl sul f opgtusemuiosngd | v
substituted al koxy, optionally substituted heterocyclyl oxy, or 4.

al kylamno; Gis an aryl, aral kyl, cycloal kyl, heteroaryl, heteroaral kyl or
a heterocyclyl ring optionally fused to a phenyl ring, and is substituted
with R3 and R4, provided that the heterb¥yclyl ring is attached to the
carbonyl group via a carbon ring ato or Gis OR83 or NR'R81; Bis an aryl

or het er oar ysedeteddy C@x:Osinpplation ard »bloodisermple| veas obtained, Steryro avagisepasped onal | y
substituted heteroaryl - C( O) NR8OR81:. each R80 R81 is independently
hydr ogen, al R’S‘A?“%ﬁ?ﬁéﬂ%’%ﬁ%ﬁq Wgﬁb%mﬁ%ﬂsél%ﬁ?'ﬁ“ droxy,

het er oar yl Ogaﬁ%bﬂfé*éixstﬁlé%ﬁé ﬁ&%ﬂu fn?érﬂﬁfdﬁhlrzy Testicdifpo s wé&@m optional Iy

substituted yl ene or heteroal kylene; R83 Is ogen, al kyl, cycl oal kyl,
het er oaryl oadmipistarad btajlysat batious sined befdre LBSnigjectionRT Hesompoendsaderer om t he

group consisting of: (a) am.no, alkylam no or, dialkylam no; .. (b) acylam no;
(c) optidnal ﬁs}segﬁﬁ{gffri &Pwnﬂetlseﬁ*fowﬁuyp?s PjAngRt ¥ F%V%ﬁ’r?é‘ﬁg?%?@& ryl or
heteroaryl; (e) ?@ﬁmsoal kyl; (f) heteroal kenyl; (g) heteroal kynyl; (h)
het er oal koxy; (i eteroal kylam no; (j) optionally substituted

het er ocycl yl al kyl Thé 48mpéuids epérhplifedd herein bH shewddcattivey o theyabbyd assdyaragl ; (1)

optional ly substituted heterocyclylal kynyl; (n ptiaonal ly supstituted
het er ocyci y| Hikkitegs ok pifetiBassc %9 93%;591}'3“%)1“&%& Geitaip cowpaynds pravided

et or ocycl y1 ATE AEHRRr frithe FRAIERARY, Ve g38 hial i values, -+ represents <

10 1 pM, “++” represents between 1.0 and 10 pM and “+” represents > 10 uM. o ()
Example p38a1Cy
1 4+
2 +++
3 ++
4 4+
5 ++
6 +++
7 +H
8 ++
9 +H+ 3
10 +++
18 +++
29 +++
30 H+
33 ++
34 ++
48 ++
49 -

50 ++
52 -+




(q)

het er ocycl yl al
each other, hy
is a single bo
2);
substituted he

- NHSO2R6 where R6 is al kyl,

and R9 WO 2ey1§9978yano,

het er oal kyl

or optionally substituted

kKyl; (r) -NHSO2NR7R8 where R7 and R8 are, independently of
drogen, al kyl or heteroal kyl; (s) -Y-(al kyl ene)-R9 where: Y
nd, -0-, -NH or -S(O) 11- (wherenls an integer fromO to
optional ly substituted aryl, WptVohkoRess
teroaryl, optionally substituted heterocyclyl, -000H, -COR1O0,

-COOR', -CONR 2R 3, -SO2R 4, -S02NR 5R 6, -NHSO02R 7 or -NHSO02NR18R19, where
R10 is alkyl or optionally substituted hd#@&rocycle, R' is alkyl, and R12,
R13. R4, R5_Rl6. _R17 RI8 and R9 are _independently of each other,

hydr ogen, al kyl Exampléet er oal kyl ; (t) - C(=Np38d {Cf21R22) where R20, RP1 and
R22 i ndepende : ; R21
together are -|(BH2)"-where n is 2 or 3 and™®¥2 is hydrogen or alkyl{ (u)

- NHC( X) NR23R243ghere X 1S5 -0- 0 -5, and(Rg3 and R2Z—are, 1 ndependent!|y of
each other, hydrogen, alkyl or heteroal kyl: (v) -CONR25R26 where R25]and R26
i ndependent |y [r&present hydrogen, alkyl, He’tlreroal kyl or optionally

substi t ut ed hegtereeyelyatiaH—er—R25—ana 2 .I¥ toegether—w-th—the—ntt{ ogen to
whi ch they areg d@t'tached forman optionally *Elbstituted heter ocyclyl 1#ing;

(w -S(O"R27 (Wrere n is an integer from0.+te 2, and RZ7 1s alkyl,

het eroal kyl, joptionally suhstituted hetes ﬁ(‘J_yI alkyl _or - NRPSR? ere R28
and R29 are, i @épendently of each other | *ydrogen, al kyl or heterodlkyl;
(x) cycl oal kyl 18 cyctoatkytatkymyt—angcyctoatkytatkynyt—att—op{i onal | y
substituted witt d1n al kyI hal o, hydroxy or am no; (y) aryl am noal kyl emg or
het er oar yl am nloadikyl ene; (z) Z-al kyl ene- NR+3®8R31 or Z- al kyI ene- OR32 \where Z
is-NH, -N(lo kyly - or—- Q. B30 ‘ afal M|y of
each other, hydrogen, alkyl or het er oal kyl ; 150 (aa) -0C( O -al kyI ene- CO2H or
-O0C(O-NR R where R and R' are independently hydrogen or al kyl; (bb)

het er oaryl al kenyl ene or heteroaryl al kynyl ene; (cc) hydrogen; (dd) hal o;

(ee) pseudohal

0; (3ifie thydificatipns ¢ijhhe appbremnalkiioge sidkdt intthe @ tisd Kompgd

subject matter is intended to be limited only by the scope of the appended claims.



(hh) C(L)R40, where L is 0, S or NR55; R40 is hydrogen, optionally
substituted alkyl, optionally substituted al kenyl, optionally substituted
al kynyl, optionally substituted aryl,j4gptionally substituted heteroaryl,
optionally substituted heteroarylium optionally C substituted cycl oal kyl,
optionally substituted heterocyclyl, C(L)R56, halo pseudohal o, ORS5 SR55
NR57R58 or Si R52R53R54; where R52, R53CRAIM®4 are selected as in (i) or
(ii) as follows i) R52, R53 and R54 are each independently hydrogen,

al kyl, alken¥, a Un defyhe forpalaer oaryl , heteroarylium cyci oal kyl ,

het erocycl yl, OR55 or NRf|2R63 or (iig any two of R52, R53 and R54

toget her form al kyl ene, al kenyl ene, alfkynylsene, heteroal kyl ene; and the
other is selected as in (i); R55 BS hydregen, al kyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroarylium cycl yl or heterocyclyl; R56 is

hydr ogen, al kyl, al kenyl, alkynyh, 'eteroaryl het er oaryl i um
cycl oal kyl, heterocyclyl, OR55 orrN ._rher e R64 and R65 are each

i ndependent |y hydrogen, al kyl, al kenyl kynyl, aryl, heteroaryl,

het eroaryl i um cycl oal kyl heterocy v OR66 or NR62R63, or R64 and R65
t oget her form al kyl ene, al kenyl ene, R aIkynyIBne het er oal kyl ene, where R66

i's hydr‘g’gﬁe&(??%%,&%{ 'Callgl %%Q%LIBQ%M&% g—%’f%her&?t eroaryl, heteroarylium

cycl oal ero are 8¢l ected as in (i) or (ii) as

follows (i )RRﬁm)@E‘&%eﬂ5§cyabﬁ m@q{mmndependent | y hydrogen, optionally
substituted a kyI kenyl aIkY , , heteroaryl, heteroarylium
cycl oal kyl , Re! ylpalo cqpnssal W?%Bid(ﬂlkqulkyl%g’ alkfartinde7 and R68 are

S N e

alkgnylﬁﬁﬁannﬂjkynylene het er oal kyl ene; and R69 is hydrogen, alkyl,
al kenyl , al k(y}nyl aryl, heteroaryl, heteroaryli uml cycl oal kyl
het er ocycl yI ¢ @mgryd,raralmlzmoalmeh@emwhI@t%rpkryalk ar ?(b‘ﬁ?llocydé]l Wyl , aryl,

et g SR LB ko S L FLRR AR, B gt e ¢

al kyl engetyat oy iemes 1sBﬁ2cheam@lt1B6,&rm;rn@1 %@Gb vidwlepsadang bt\onmod ogeORY at kyl ,
al kenyl Igynyl aryl, heteroaryl, teroarylium cycl oal kyl,
het er oc ,» or R62 and R63 t oget her form al kyl ene, al kenyl ene,
al kynyl ene, RQeteroa (ii) optionally substituted alkyl; and (jj)
cyano; R4 is defbat ayk?%%’?ﬁyié‘“ér oup consisting of: (a) hydrogen; (b) halo;
(c) alkyl; €di pplabk@%¥r idfadzolee) hydroxy; or R3 and R4, which substitute
adj acent atons on a ring, together form al kyl enedi OXY o0 g

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, cycloatkyl, 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;

§4) heteroalkenyl;

(g) heteroalkynyl;

(h) heteroalkoxy;

(i) heteroalkylamino;

Q) optionally substituted heterocyclylalkyl;



t hi oal kyl enoxy or al kyl enedi thioxy; R5 is selected fromthe group consisting
of (a) hydrogen; (b) halo; (c) alkyl; (d) haloalkyl; (e) thioalkyl; (f)
hydroxy; (g) amno; (h) alkylam no; 149i) dialkylamno;, (j) heteroalkyl;
(k) optionally substituted heterocycle; (1) optionally substituted

het erocycl yl al kyl; (m optionally substituted heterocyclylal koxy; (n)

al kyl SU!fonyﬁ) (Obpti’dﬂall?%hﬁsftiﬁﬁé’dhet@ibﬁ?cl?lah(\éhﬁlm nosul fonyl or di-
al kyl am nosul fonyl; ( het er oal koxy; and (qa31 carboxy; R6 is selected from
|

t he group cotlsi st ppigprafly suljstiyuted bieteperclyiaByniial o;  (c) al kyl; and (d)

al koxy. 2. The, conpound. of, cl ai wherei,n G i gR% NRSBOR81. 152 3.
The corrpoundp@f cngtil(?ﬂaﬂyB?bsilkug?%é?m\?\ﬁéwga;kﬁ} yﬂggel g gfl%ﬂxybr cycl oal kyl . 4.
The conpoundanf apytidHall¢kabsieutdd Betetth 9e19lalk viliidinbs al kyl . 5. The conpound of
any of clainms 1-4, wherein R83 is ethyl. 6. The conpound of claim1l or claim

2, wherein R80 andptRgnllysebssisiied heteogrdlatoigarbanylir ogen, optional |y
substituted alkyl,or o&tg?o al |y substituted cycloal kyl, or together from
optionally substi Pﬂ?‘@& Bt or optionally substituted heteroal kyl ene. 7.

The conpound(f anyHOD,Rt *hére RE.is AlkgNdeRroanfie bebmidRAfy amektiRAdd ar e each
I ndependent |y hydrogen or optionally substituted cycloal kyl. 8. The conpound
of any lfterobwilphelky]; 2, 6 and 7, wherein R80 and R81 are each independently

hydrogen, ¢yl oneXisosNRRMWAGY R MNT R are, 2§ dbhtry B EXH ed; KyatofigPty! - 1-
alkyl or heteroalkyl; _
(s) —Y—(alkylene)-R9 where: Y is a single bond, -O-, -NH- or -S(O),- (where n is
L 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,NRR'®, -NHSO,R"

or -NHSO,NR'*R", where R'?is alkyl or optionally substituted heterocycle, R s alkyl, and

R R" R"RP R RV R"™® and R" are, independently of each other, hydrogen, alkyl or
* heteroalkyl;

(t) —C(:NRZO)(NR21R22) 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 -O- or -S-, and R” and R* are,
independently of each other, hydrogen, atkyl 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(O).R? where nis 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;

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

(y) arylaminoalkylene or heteroarylaminoalkylene;

(z)  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 heteroalkyi;



et hynyl cycl ohexyl, nethoxybenzy], benzyl, indanyl, cyclopropyl,

3-chl orobenzyl, cyclopentyl, 2,4- dichlorobenzyl, cycl ohexyl nethyl,

3, 4-di chl orobenzyl, 4-nmethyl cycl ohexylyjgg3- trifluoromnethyl benzyl,
4-tert-butyl cycl ohexyl, neopentyl, fluorobenzyl, N-ethyl-
pyrrol ydi nyl met hyl , net hyl benzyl, pyridyl methyl, norpholinylethyl,

1- cycl ohexyl @ahy! -0Q0)rhefvhetyH @rOZYOY-NRORT dheyl FetahgR" 206 RB0 and R81
toget her form pentylene or 2,5-hexylene. 9. The conpound of any of clains 1,
2 and 6-8, vinderangert)y kydpgenmradkyliNH( cycl ohexyl ). 10. The compound of claim

1, wherein I terocyclyl or heterocyclyl
opt lonally &)bZdalt;e\{o‘l:rBﬁlg?algn gétt olzrg@séu(%f?flgf[f(ébgaﬁ% th R3 and R4, provided that

the heterocye) yl hydrogenis attached to the carbonyl group via a carbon ring
atom 11. The conpound of claim1l or claim10, wherein Gis phenyl, pyridyl,
cycl ohexyl , (déyclb%@ﬂtyl or benzyl, and is substituted with R3 and R4. 12.
The corrpound(\%j Ial ns 1, 10 or 11, wherein Gis phenyl and is
substituted th cPR4 13. The compound of any of clains 1 or 10-12
that has for Ialﬁyd)rgxyRB ORR RARINHD B R6 R5 | wherein: 153 Ais an
aryl, heteroar I, cycloalkyl or a heterocyclyl ring optionally fused to a
phenyl ring,(gg ov(DRiémaHhaltbStlﬂéed@k@ﬂOcycI yl ring is attached to the carbonyl

G oup, V12 2 i DORk el b TNE PR Ay AN Shh™ 113,
12" o et s xRN gt b 115 o
aryl, optionally substituted heteroaryl, optionally substituted heteroarytium, optionally
{; substituted cycloalkyl, optionally substituted heterocyclyl, C(L)R’®, halo pseudohalo, ORSS,
SRSS, NRR® or SiR¥R**R™; where R’ 2 R* and R are selected as in (1) or (ii) as follows
(i) R**, R* and R* are each independently hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroarylium, cycloatkyl, 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,
heterocyelyl, OR® or NR*R®, or R* and R® together form alkylene, alkenylene,
alkynylene, heteroalkylene, where R% is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,

Y
¢

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, OR>, NRYR® 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,
alkynylene, heteroalkylene; and R is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroarylium, cycloalkyl, heterocyclyl, OR™ or NR®R®, where R is alkyl, aikenyl,
alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl, heterocyclyl; or (i) 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;



H/ B

~. R6 RS

Il or a pharmaceutically acceptable derivative thereof,

wherein the ring NH group may be replaced by one of the -C(O-A(R3)(R4),
or -B(D)(R6)(R6) substituents. 174s1The compound of any one of clains
1- 13, 15 and 16, wherein the conpound has fornula Il1l: R3 OR2Z R4 NR NHN

-R2,

D B

R6 RS |11

or a pharmaceutically acceptable derivative thereof. 18.

The corrpound(i'gf aopticmadly @bbstinaedralkdk 23d 15 and 16, wherein the conpound has

formu

la |V

42 NRNHD B R6 RS 1V 154 or a pharmaceutically

accept abl e d@h vafYang: t hereof . 19. The conpound of any one of clains 1-13,
d 16, wRe{@le tldgrdi? BROHB PaRisthgoful @ Vi R3 0 RA'NNR2 RNH D B

15 an
R6 RS

(*—z.

Vv
(a)

(b)
(c)
(d)
(e)

or R?

hydrogen;
halo;

alkyl;
alkoxy; and
hydroxy;

and R*, which substitute adjacent atoms on a ring, together form alkylenedioxy,

thioalkylenoxy or alkylenedithioxy;

R’ is selected from the group consisting of

(a)
(b)
(c)
(d)
(e)
(f)
(8)
(h)
(1)
@
(k)
(1)
(m)
(n)
(0}
(p)
(q)

hydrogen;

halo;

alkyl;

haloalkyi;

thioalkyl;

hydroxy;

amino;

alkylamino;

dialkylamino;

heteroalkyl;

optionally substituted heterocycle;
optionaily substituted heterocyclylalkyl;
optionally substituted heterocyclylalkoxy;
alkylsulfonyl;

aminosulfonyl, mono-alkylaminosulfonyl or di- alkylaminosulfonyl;
heteroalkoxy; and

carboxy;

R® is selected from the group consisting of:

(@)
(b)
(©)
(d)
2.

hydrogen;

halo;

alkyl; and

alkoxy.

The compound of claim 1, wherein G is OR® or NR¥R®!.



or a pharmaceutically acceptable derivative thereof. 20. The conpound of any
one of clains 1-13, 15 and 16, wherein the conpound has fornula Va: R3 0 A
R4A \N H2ZN N, R6 Va or a pharmaceuticajdyy acceptable derivative thereof. 21.
The conpound of any one of clainms 1-14, wherein the conpound has formul a

VI: RINH RBRONRz RAHD B R6 R5 VI or a pharmaceutically acceptable

derivative tBer eoffhe vhip®ing of Haint i BCIN Yrvaiepeim®’ halkyep! @ckdlkyby one of the
-C(O-A(R3)(R4), -R2, or -B(D (R6 gRS) substitugnts. 22. The conpound of any
one of clai - 1- 14hgpempound phapeislams Sopeand hsslk.ornula VI1: 155 R3 0

ol P2 TSI N 5T o) 1B TREGH =l cCE abl o der vativo
conpound hasé. f or Thé sorpdund oRBadn 1 BAclaidh 2,Reherein R* and R are each independently
hydrogen, optionally substituted alkyl or optionally substituted cycloalkyl, or together from
optionally substituted alkylene or optionally substituted heterocalkylene.

7. The compound of any of claims I, 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[2.2.1Thepty], 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, pyridylmethyi, morpholinylethyl, 1-cyclohexylethyl, 1-
phenylethyl or 2-pyrrolidinylethyl, or R¥ and R¥ together form pentylene or 2,5-hexylene.

9. The compound of any of claims 1, 2 and 6-8, wherein G is NH; or
NH(cyclohexyl).

10. The compound of claim 1, wherein G 1s aryl, heteroaryl, cycloalkyl, heterocyclyl or
heterocyclyl optionally fused to phenyl, and is substituted with R* and R*, provided that the
heterocyclyl ring 1s attached to the carbonyl group via a carbon ring atom.

11.  The compound of claim | or claim 10, wherein G is phenyl, pyridyl, cyclohexyl,
cyclopentyl or benzyl, and is substituted with R* and R®.

™

12. The compound of any of claims 1, 10 or 11, wherein G is phenyl and is substituted
with R® and R”.
13. The compound of any of claims | or 10-12 that has formula (I):

RS 0

R2
kS

wherein:



RL NHDR6 RS VIII or a pharmaceutically acceptable derivative thereof. 24.
The conpound of any one of clains 1-23, wherein R is hydrogen. 25. The
conpound of any one of clainms 1-24, whgyin RZ is hydrogen or |ower alkyl.
26. The compound of any one of clains 1-25, wherein R2 is hydrogen, nethyl,
n- propyl or 3-chl orobenzyl am nocar bonyl net hoxy. 27. The conmpound of any one
of clains 1-26s awaeychdlerbaiyd, cgtloalkyl o 4 hgleroc 28yl ritcommmpbyfdedfo apyenghe of
claims 1-27, wherein Ais a phenyl ring. 29. The conpound of any one of

cl ai ns mng@rovided diahthe heteragychd yingis pigfchedty thegarbepyhEaoiRlviaR CAMRPNGHE of

cl ai ns %bﬁg’ wherein B is a phenyl ring. 31. The conpound of any one of
clainms 1-30, wherein Dis -C(O NRBOR81. 32. The conpound of any one of
claims 1-3 1]4wheMaé BorfSéhnd e ailiBdneat elagae h 13 wittegie Odead inyidiwibragen,

cycl oal kyl or _al koxy. 33. The conpound of any one of clains 1-32, wherein
R80 is hydrodén. 3he campoundpaunencst clifys bhd voteren §iifd pyrazde rifherein R81 i s

cycl oal kyl or.alk .cl ai rein
REL e C5 boyt oallyrorapot Y RRRRLAEl- 13 S Blerti Bl Bnd haformlIE TP
1-35, wierein R81 is cyclopropyl or nethoxy. 156 37. The conpound of any
one of clains 1-30, wherein Dis optionglly substituted heteroaryl. 38. The
conpound of any one of clai$ﬁ31-30 anR #1 wherein Dis optionally
substituted triazolyl. 39. e~gompoynd—ef, gefy one of clains 1-30, 37 and
38, wherein Dis 1,2,4-triazo|-§‘sa. 10. <The conpound of any one of clains
1-39, wherein R3 is hydrogenR*op analmy‘,ﬁubstituted het er ocycl yl ,
optionally substituted al kyl, C(L)R40, Y, pseudohalo or OR 41; where L
is 0, Sor NR55, R40 is hydrogen, option @- pstituted al kyl, optionally

substituted al kenyl, optionally substitut ynyl, optionally substituted
arwWl, optionally substituted heteroaryl ¢ Optionasly substituted
heteroarylium optionally substituted CFEycIoaIky , optionally substituted
heterocyclyl, C(L)R56, hal o pseudohal o, pR55 SR 55 NR57R58 or Si R52R53R54,
R41 is hydrogen, optionally substituted al kyl, optionally substituted

al kenyl or opftamoaghtically abeepiabletded vaivi yhepdof, vaprdio fwlring Nt lgetup tmay édd replaced

SBES822L$§mgﬁﬁ§f%¥@¥%@ﬁﬁﬂ§ﬁqﬁg%ﬁXéanagﬁkgﬂﬁ-&fw§%95tit“ted het eroaryl i um

17 The compound of any one of claims 1-13, 15 and 16, wherein the compound has
formula III:
R3 0
R2
R4 i
[ N
R'NH N D
6 5
“. R R
111
or a pharmaceutically acceptable derivative thereof.
18. The compound of any one of claims 1-13, 15 and 16, wherein the compound has
formula IV:




cycl oal kyl, optionally substituted heterocyclyl, C(L)R59, NR60OR61 or

Si R52R53R54. where R52, R53 and R54 are selected as in (i) or (ii) as
follows (i) R52, R53 and R54 are each isyndependent|y hydrogen, al kyl,

al kenyl, al kynyl, aryl, heteroaryl, heteroarylium cycloal kyl,

het erocycl yl, ORS55 or NR62R63; or (ii) any two of R52, R53 and R54 toget her
forn1aImyhﬂnanmEMkmhyhﬁmpmbhkkgwMWenemmheteroalkylene and the other is

selected as i R55 i ydr al ky al. k nyI ar

het eroaryl , ter 9¥W%%W385€D6§g@§ﬂmﬁplk@ﬂg &}%P@Fmﬂ cprp Wyéﬁﬁben
al kyl , ﬁhﬁaﬁx} al kynyl, aryl, heteroaryl, heteroarylium C cycloal kyl,
het er ocyc OR55 or NR64R65; wher e R64 and R65 are each independently
hydr ogen, aIkyI al kenyl , al kyri3A,
cycl oal kyl , heterocyclyl, OR66 or, 2R63, or R64 and R65 together form

al kyl ene, al kenyl ene, al kynyl egfe; eﬁb&ikylene where R66 is hydrogen,

al kyl, al kenyl, al kynyl, aryl, hetero. | ) het er oaryli um cycl oal kyl or

het erocyclyl; R57 and R58 are sel ééNed as[inpgi) or (ii) as follows (i) R57
and R58 are each independently hydrogen { al kenyl , al kynyl, aryl,

het eroaryl, heteroarylium cycloal kyl, rocyclyl, OR55, NR67R68 or
C(L)R69 where R67 and R68 are each i x5l y hydrogen, al kyl, al kenyl,
al kynyl, aryl, heteroaryl, heteroarylium cycloal kyl or heterocyclyl, or
toget her form al kyl ene, al kenyl ene, al kynyl ene, heteroal kyl ene; and R69 is
hydrogen, al kyl, alkenyl, alkynyl, ary¥, heteroaryl, heteroarylium
cycloalk heteroc clyl 70 .0or. NR62R63, where R70 is al kyl, al kenyl,

al kynyl © %#VPncﬁ@F’ﬁ%&%?ﬁdgiﬂ%WQ%ﬁggﬁﬁ cycl oal kyl, heterocyclyl; or (ii)
R57 and 157 (@R58 Tﬁa@émﬁéurﬁwfrﬁmwbfsaepmsai ey aier6, alnkxny theRempound
heter oal kyl ene; R59 is hydrogen, Ikyl, al kenyl, al kynyl, aryl, heteroaryl
heteroamvﬁbunwaé&cloalkyI het erocyclyl, OR70 or NR62R63; R60 and R61 are
each i ndependently hydrogen alhyl alk%pyl al kynyl, aryl, heteroaryl,

het eroarylium cycl oal kyl, heter | jor C(L)R?l where R71 is al kyl,

al kenyl, al kynyl, aryl, heteroaryl oarylium cycl oal kyl, heterocyclyl,
OR55 or NR62R63; or R60 and RAR™ #grn1alkylene, alkenylene,

al kynyl ene, heteroal kyl ene; R62 aq? each i ndependently hydrogen,

al kyl, al kenyl, al kynyl, aryl, heter©oaryl het eroaryl i um cycl oal kyl,
heterocyclyl, or R62 and R63 together formalkylene, alkenylene,

al kynyl ene, heteroal kyl ene. 41. The conp il of any one of clainms 1-40,
wherein R3 is hydrogen, optionally subs it ed het er ocycl yl, optionally
substituted al kyl, C(L)R40, hal o, cydho, ~optionally substituted het eroaryl ,
S(O"R27 or OR41. 42. The conpound of |y one of clainms 1-41, wherein R3 is
hydr ogen, optionally substituted heterocyclyl cyano, optlonally

subst i t it £phdrbesubaily accepiableriativytiveubstof ut ed al kyl, C(L) R40, i odo,

chl oro, fluoro, S&O ) "R27 or OR41l. 43. The compound of any one of clains

1- 42, wher ei #1-R3 ke ¢pyepcsgeaf ar@/pmp@ﬁgpm}s 1-14, wherein the compound has formula

| O heteroaryl, heteroarylium

- VI
e

RINH
RS

N R
1@% 5

R® R®
Vi
or a pharmaceutically acceptable derivative thereof, wherein the ring NH group may be replaced
by one of the —C(O)—A(R3)(R4), R or —B(D)(RG)(RS) substituents.
22, The compound of any one of claims 1-14 and 21, wherein the compound has
formula VII:



substituted dioxol anyl, pyrimdinyl, pyridyl, pyrazinyl, cyano, oxadi azolyl,
triazolyl, nmethylthio, nethanesulfonyl, optionally substituted nethyl,
C(L)R40, iodo, chloro or OR41. 44. Thgsgonpound of any one of clains 1-43,
wherein R3 is hydrogen, 2-dioxolanyl, pyrimdinyl, pyridyl, pyrazinyl,
cyano, oxadi azolyl, triazolyl, methylthio, nethanesul fonyl, optionally
substituted nethyl, C(O R40, i&dQ, chl dPo or optionally substituted nethoxy.
45. The conpound of any one of cl a -44, wherein R3 is hydrogen,

2-di oxol anyl, t" pyrimdinyl, P N azinyl, cyano, oxadi azolyl,
triazolyl, nethylthlo nethanesulfonyl SJKﬁB?hyloxadiazolyl, met hyl , CHO,

i odo, chloro, nethoxy, benzyl oxy, RéltlHioxyN cyg opr opoxy,
t - but oxycar bonyl but oxy or car banoyl mat!l:& The conpound of any one of

clainms 1-45, wherein R3 is optionally g L tuted nethyl. 47. The conpound
of any one of clains 1-46, wherein Rgsl s Tethgh which is optionally
substituted with heterocyclyl, hydroxy, aral kylam no or

het er ocycl yl al kyl am no. 48. The conpound of any one of clains 1-47, wherein
R3 is N-norpholinylmethyl, hydroxynetVil,

Ot gl ) SRR R ERARETRANSE ot hgt o o T
4- (3-chl or o-phenyfje d?ﬁ'r%ﬁﬁ‘&bﬂ"an%' -onk BFEIEI}HSI 142and 21, wherein the compound has
(2- benzyl oxy- 5-chl or o- phenyl ) - &t hyl am no] - net hyl ,

( 3- nor ghohalaVAHy| - pr opyl am no) - net hyl , carbanDyInethoxy,

2- (4- et hyl - pi perazin-1-yl) - 2- ‘o-etho 2- 0X0- 2- pi per azi n- 1-yl - et hoxy, 2
158 (3-am no-pyrrolidin-1-yl)-2=q tNoxy g2

2- (-3- et hyl am no-pyrrolidin-1- yI) AoX O et oxy, 2-(3, 5-

di ket hyl - pi perazi n-1-yl ) - 2- oxo-Ré 'SV r phol i n-4-yl - 2- oxo- et hoxy,

[ (1H benzoi m dazol - 2- yl net hyl) - cg[ -'met hoxy,

[ 2- (2- benzyl oxy- 5-chl or o- phenyl) arbapady | | - net hoxy, [ 2-

(5-chl or o- 2- hydr oxy- phenyl ) - et hyl car ba nmet hoxy or 4-piperizinyl nethyl.
49. The conpound of any one of clainms X548 greln L is O 50. The conpound
of any one of clains 1-49, wherein RES is hydﬁogen optionally substituted
al kyl, optionally substituted al koxy, NR57R58 or cycloal kyl. 51. The
conpound of any one of clains 1-50, mhﬁfgin R40 is hydrogen, alkyl, al koxy
or NR57R58. 52. The conpound of any on f clains 1-51, wherein R40 is

hydr ogedt.a pheitsdcopicaly hcespiaisle db¥iativé geRbRPY! am no, net hyl am no, pi perazinyl,
di mret hyl am no, ¢ clopropylnethylanlno et hyl am no, gycl opentyl am no or
tert- but oxy.24%3. epyod 9d an¥ oamyf digsof 2% |vehfmm:li gohydiggskei n R41 i s
hydr ogen, i onal | uted al ken opt | b ut al kyl .
54. The cong%indnﬁ?(% Ogﬁ%0%¥wépgl%émf%ééyp @eln €&¥¥n§¥hr%p%agﬁgl

al kyl or alienyl TiRa®hperhd 6Mnalylote sE@EsIUER dhedetr RN hedroganc gthyl, ar y!

het eroaryl, dial kylam no, hal o or hydroxy.
propyl or 3-chlorobenzylarmnocarbonylmethoxy

- 27.  The compound of any one of claims 1-26, wherein A is an aryl nng.
~ 28. The compound of any one of claims 1-27, wherein A is a phenyl ring.
29.  The compound of any one of claims 1-28, wherein B is an aryl ring.
30.  The compound of any one of claims 1-29, wherein B is a phenyl ring.
31.  The compound of any one of claims 1-30, wherein D is -C(O)NR*R®".
32.  The compound of any one of claims 1-31, wherein R® and R*' are each
independently hydrogen, cycloalkyl or alkoxy.
33.  The compound of any one of claims 1-32, wherein R¥ s hydrogen.
34.  The compound of any one of claims 1-33, wherein R* is cycloalkyl or alkoxy.
35. The compound of any one of claims 1-34, wherein R is Csecycloalkyl or C;.
salkoxy.

36.  The compound of any one of claims 1-35, wherein R¥ is cyclopropyl or methoxy.



55. The conpound of any one of clains 1-54, wherein RQL is hydrogen, or Cl_
3al kyl or Cl.3a] kenyl each optionally substituted with heterocyclyl, phenyl,
heteroaryl, dialkylamno, halo or hydgsgxy. 56. The conpound of any one of
clainms 1-55, wherein R41 is hydrogen, 2-(N norpholinyl)eth-I-yl, benzyl,

2- (N, N-di - (2- hydroxy-I|-ethyl)am no)-1-ethyl, 2-brono-|- ethyl,

2, 2- di oxol amy7A- yl TR érhpoudd btarYRInB W Bk 1830, Rvhbreint D-idogtiohyily substituted
oxadi azol yl met hyl , ethenyl, 2-dinmethyl am noethyl, 4-chlorophenoxyethyl, or

2, 3- di hatgrestyl | - propyl . 57. The conpound of any one of clains 1-56, wherein

i -2.3- dishydroxy- 1- |..58 Th f . f clai
57 Swhor et 3 ra” TR G R AP ot imer S0 FREPOMAGOL AbRyBRENS] ' 5 55,

wher ei ngBRithited aidéylyl. 60. The conmpound of any one of clains 1-59, wherein RS
is nmethyl. 61. The conpound of any one of clains 1-60, wherein R6 is
hydrogen. 632 Th&heempraund obinyamy obeleinsf 1-30, 37 asd 38,2dcragmbriel 4:4-tRazal g-
hydroger}, acyl or -P(O(OH)2; R2 is hydrogen, halo, alkyl or alkylthio; 159
Ais anaryl, heteroaryl or a heterocyclyl ring optionally fused to a phenyl

ring provi degh t haind &nhahe bP&WUnk lof Elking 1-39, alneRehRYish9didyen Castmanly group
via a carbon ring atomy Bis an aryl or heteroaryl ring; i s heteroaryl,
opt i onaubgtistdskhéterncydlyheopsiomatly Isubstitoed)aNRERE (LR dvado, pregiahiatp meAR3Y e

i nd dent |y, hyd | | oal kyl ,..al koxy,. .hyd het |
opt 1 onar Foreduisap: $ oF SR ek ey gbpeteponau e A W Bl conai sti ng
of i (a)addiftfed aklsﬂl@law@naqg) Sl IRy, opBInABYLAANINRed 41§), Rlonanal |y

substituted heterocyclyl; ( optional Iy substitut'ed aryl or "heteroaryl;
(e) heterottutsd hetefoarle vpriomd keswistitutgdyhetbraeylomh kypiydnally shbsthetedr oal koxy;

(1), et ark ooy () SRLLPRALLY, SUbStut o FELELERNSL HRHk, (9
NRYR™ 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 heterocyclyl, C(L)R*, NR®R® or SiR*R¥R*; where
R, R¥ and R* are selected as in (1) or (11) as follows (1) 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

s

hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroarylium, cycloalkyl,
heterocyclyl, OR% or NR¥R®, or R* and R® together form alkylene, alkenylene,
alkynylene, heteroaikylene, 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*, NRYR® or C(L)R?,
where RY 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 (ii) R* and



(1) optionally substituted heterocyclyl al kynyl; (m) optionally substituted
het erocycl yl al koxy or heterocyclyloxy; (n) optionally substituted

het erocycl yl al kyl ami no; (o) optional lgjg7substituted

het erocycl yl al kyl carbonyl ;  (p) heteroal kyl carbonyl; (q) -NHSO2R6 where R6
Is al kyl, heteroal kyl or optlonally substituted heterocyclylalkyl (r)

- NHsozW%geumrfenmamﬂdna&lmmenendmyeman;meyemfangm ROt fsdrydrogeds Ogen

al kyl or,_ heteroal kyl s) -Y-(al ky] ene)-R9_wh si ngle -,
-NH- oralkylsalyeny mﬁ@wﬁ ATy h&W@Wbé@F“W‘dHP@ pasclgjﬂkyzrmt féylegﬁﬁqoor

f)gtC)IZCI:)\’nf{ILI hwﬁogﬁ%@ aﬁg%h@é%@f&““%&%&% a’%@? Al i s al kyI or

opt i onahdtyrodn, hau;tmtylimﬁe@chﬁlleyloﬁmeh&ycﬁl or XLk KywherarRl' RIAkyR13 , R14,
R15, R16. R171 R18 and R19 are |ndependently of each ot her, _.hydr ogen,

al kyl  otkemtledlan Ky pryl( bgteroardNreteyoeRpurRocc okYle heistpeyrlyl, QRY o2

I ndepe 6y, I eyab o1 o) oget her
are . (%MR Oé;ﬁg gx?c?ﬁ Z%g{hggfgd}gl Qlkg%lne £lhg¥0ﬁ 18%%111891 ﬁn?ﬁet@?ﬁ;lgﬂ’éné

- NHC( X) RR2:3 83 W?:edfathnd@eﬂﬂlth hycﬁngerﬁ,ﬂiﬂkﬂZ&k@ﬂlﬁ aRZ4vyRneyl, hetdapeyident | y of
each ot her, hydrogen, alkyl or heteroqﬁk V) - CONR25R26 where R25 and
R26 i nd'@@’ﬁé@ﬂtulfly cyclaslledeheterapdelogets R aIaRQIiR W@?Wbﬁ?%}/ﬁlk&e“@pt i onal | y

substi t%}(g%]a%t %{wﬁé%l ﬁ!et}é}@al n}%nJ«’ZS and R26 together with the nitrogen to

whi ch they ‘are’a orm-an optionally substituted heterocyclyl ring;

(W) -S(O " R2¥1.wheTke Boinpodid bhiegere & @itk 1-@02whafdin RQYS h}&lroglnkyl
het eroal kyl, optionally substituted heterocyclyl al kY + NR28R29 where R28

and R2ooRitamally sabyEHteEMatgropyclzh optiopalesubskhjwpd gk, GILR |» BiloheYaogal kyl ;
(x)- Cy%p%n‘é}iy%l;ggft tute@if GBLKY ! SR o, ik cycl oal kyl al kynyl,

42. The compound of any one of claims 1-41, wherein R’ is hydrogen, optionally
substituted heterocyclyl, cyano, optionally substituted heteroaryl, optionally substituted
alkyl, C(L)R*, iodo, chloro, fluoro, S(O),R¥ or OR*.

43. The compound of any one of claims 1-42, wherein R’ is hydrogen, optionally
substituted dioxolanyl, pyrimidinyl, pyridyl, pyrazinyl, cyano, oxadiazolyl, triazolyl, methylthio,
methanesulfonyl, optionally substituted methyl, C(L)R40, iodo, chloro or OR*.

44, The compound of any one of claims 1-43, wherein R?is hydrogen, 2-dioxolanyl,
pyrimidinyl, pyridyl, pyrazinyl, cyano, oxadiazolyl, triazolyl, methylthio, methanesulfonyl,
optionally substituted methyl, C(O)R™, iodo, chloro or optionally substituted methoxy.

45. The compound of any one of claims 1-44, wherein R%is hydrogen, 2-dioxolanyl,
pyrimidinyl, pyridyl, pyrazinyl, cyano, oxadiazolyl, triazolyl, methylthio, methanesulfonyt, 5-

A

methyloxadiazolyl, methyl, CHO, iodo, chloro, methoxy, benzyloxy, ethoxy, cyclopropoxy,
t-butoxycarbonylbutoxy or carbamoylmethoxy.

46.  The compound of any one of claims 1-45, wherein R is optionally substituted
methyl.

47. The compound of any one of claims 1-46, wherein R? is methyl which is optionally
substituted with heterocyclyl, hydroxy, aralkylamino or heterocyclylalkylamino.

48.  The compound of any one of claims 1-47, wherein R’ is N-morpholinylmethyi,
hydroxymethyl, N—(2—(3-chlorophenyl)—l—ethyl)aminomethyl, 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-cthoxy, 2-oxo-2-piperazin-1-yl-ethoxy, 2-



all optionally substituted with al kyl, halo, hydroxy or am no; (y)

aryl am noal kyl ene or heteroaryl am noal kyl ene; (z) Z-al kyl ene-NR 30R31 or
Z-al kyl ene-OR32 where Z is-NH, - N(lgwsgr alkyl)- or -0-, and R30, R3land
R32 are independently of each other, hydrogen, alkyl or heteroal kyl; (aa)
-0C(O -al kyl ene-CO2H or -OC(O -NR R' (where R and R' are independently

hydr oge(3-ahinéipkirblidin-and)-£-bR)-ethek € 2qamydiay eyl gelidin-1hg-efoaasiHoal Ky@yd-ene;
R4 is selected fromthe group consisti ng of : (a) h%gqryogen; (b). halo; (c)
al kyl ; digEthyl-piperrinokyh)-2:08@-cthoryndrmombphin-syl 2s0x0ethosy eld L Hbgpgaihidagil go p

hi oar kRSPt g ARG, (X oy oy btfd-eRlifoaniihany: 7).
(i) het @th@drkéﬂ}iydfdﬁ)y—;ﬂlléﬁj/lP&a%/llca?b&ﬂb}ﬂ]-hfeﬂbﬁﬂ oheparagy@hethy( 1) optional ly

substituted heterocyclyl al kaz - (m O{)t ionally substituted
het er ocycl yl 41 -koxyhe componndgf any eemol clairey |4 HESTAIR briy|O-

ono- al ky! amgos Ui o0 hp8lnbt o) K ALARRHA LN hierd PRORUSTIK XY and
optionally substituted alkyl, optionally substituted alkoxy, NRR*® or cycloalkyl.
51.  The compound of any one of claims 1-50, wherein R* is hydrogen, alkyl,
alkoxy or NRR™.
52. The compound of any one of clatims 1-51, wherein R¥is hydrogen,

cyclopropylamino, NH2, isopropylamino, methylamino, piperazinyl, dimethylamino,

iy

cyclopropylmethylamino, ethylamino, cyclopentylamino or tert-butoxy.

53.  The compound of any one of claims 1-52, wherein R* is hydrogen,
optionally substituted alkenyl, or optionally substituted alkyl.

54.  The compound of any one of claims 1-53, wherein R% is hvdrogen, or alkyl
or alkeny! each optionally substituted with heterocyclyl, aryl, heteroaryl, dialkylamino,
halo or hydroxy.

55. The compound of any one of claims 1-54, wherein R¥ is hydrogen, or C,.
salky] or Cjalkenyl each optionally substituted with heterocyclyl, phenyl, heteroaryl,
dialkylamino, halo or hydroxy.

56.  The compound of any one of claims 1-55, wherein R* is hydrogen, 2-(N-
morpholinyl)eth-1-yl, benzyl, 2-(N,N-di-(2-hydroxy-1-ethyl)amino)-1-ethyl, 2-bromo-1-
" ethyl, 2,2-dioxolan-4-ylmethyl, 2-(4-methylpiperazin-1-yl}-1-ethyl, oxadiazolylmethyl,
ethenyl, 2-dimethylaminoethyl, 4-chlorophenoxyethyl, or 2,3-dihydroxy-1-propyl.

57. The compound of any one of claims 1-56, wherein R is (5)-2,3-
dihydroxy-1-propyl.

58. The compound of any one of claims 1-57, wherein R” is hydrogen.

59. The compound of any one of claims 1-58, wherein R’is alkyl.

60. The compound of any one of claims 1-59, wherein R’ is methyl.

61. The compound of any one of claims 1-60, wherein R® is hydrogen.

62.  The compound of any one of claims 1-23, wherein:

R'is hydrogen, acyl or -P(O)CH);;
R? is hydrogen, halo, alkyl or alkylthio;



R6 is selected fromthe group consisting of: (a) hydrogen; (b) halo; (c)
al kyl; and (d) al koxy; prodrugs, individual isonmers, m xtures of isoners
and pharmaceutically acceptabl e sal tslstghereof. 63. The conpound of any one
of claims 1-23, wherein: Rl is hydrogén or acyl; R2 is hydrogen or al kyl;
and A is an aryl or heteroaryl ring. 64. The conpound of any one of clains

1-23, wherein: Rl i ydr (> 2 - i ,
hal o, al kyl or al kyl ?h{goa;q aﬁ??@etgﬁ;%}’rlf ,a egc{r%}%gﬁi/ go@%“ﬂi%?r%%%?&ﬁ%?ng
optionally fused to anpheoyided thag thepicostochadylt dvad ist dvachet erthe watbphyl grogp i s
attached to the carbonyl group via a carbon ring atom B is an aryl or

heteroaryl ring; R3 V& %¢4TR% BRE fPBM t he group consisting of: (a) am no;

(b) acylam no; (c) ogtdiis\%ﬁgw%rgg%ﬁab@z@%? het erocycl e; (d) heteroaryl

optionally substitut selected from halo, alkyl or
al koxy; (e) het eroal Ryishetetéaryhepsiraily ketwyituted heprdaetl ek o@(GNRIR™ (Whyre

het er oal koxy (i) hetgyoal kylamino; (j) optionally substituted
het erocycl yl al kyl ; Bk§ar5bRI Grainfspeaday hsdregennaliuk _6)5%1@415‘3’16111]%@%%»! ;o (1)
oot Lonal Ly Pubst RIS SEHELVbAEIN TRy Substi el
optional ly substitut@d ihelerarehyhaboup eanidamgl of:
(a) amino, alkylamino or dialkylamino;
(b} acylamino;
(©) optionally substituted heterocyclyl;
C (d) optionally substituted aryl or heteroaryl;
(e) heteroalkyl;
£)] heteroalkenyl;
(g) heteroalkynyl;
(h) heteroalkoxy;
(1) heteroalkylamino;
) optionally substituted heterocyclylatkyl;
(k}  optionally substituted heterocyclylalkenyl;
(1) optionally substituted heterocyclylalkynyl;
(m)  optionally substituted heterocyclylalkoxy or
heterocyclyloxy;
\M (n) optionally substituted heterocyclylalkylamino;
(o) optionally substituted heterocyclylalkylcarbonyl;
(p) heteroalkylcarbonyl;
() -NHSO,R® where R%is alkyl, heteroalky! or optionally
substituted heterocyclylalkyl;
(n -NHSO;NR7R8 where R’ and R® are, independently of each
other, hydrogen, alkyl or heteroalkyl;
(s) -Y—(alkylf:ne)—R9 where: Y 1s 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"Y where R' is alkyl or optionally



(p) heteroal kyl carbonyl; (g) -NHSOZR6 where R6 is al kyl, heteroal kyl or
optionally substituted heterocyclylal kyl; (r) -NHSO2NR7R8 where R7 and RS
are, independently of each other, hydgpgen, al kyl or heteroal kyl; (5s)
-Y-(al kyl ene)-R9 where: Y is a single bond, -0-, -NH or - S(O,- (where n
is an integer fromO to 2); and R9 is cyano, heteroaryl, -000H, -COR10,
-000R' -CONR 2R 3, - SO2R14, - SGAMRLERL GeterdpGE7R is atkyl NHSQRRR SRR Riher e
R O is alkyl or optionally substjtut.ed,peterogycle, R11 js alkyl, and R 2, R
13, R14, R15, R16, R17, R18 an®& RI® alRe, 2083R | 3igeprisaariienyy o esknotBeher

hydr ogen, al kyl or heteroal kyl; -Gl R22) where R20, R21 and
R22 i ndependently represent h?ggl(ggé?]a%ﬂ-!@ﬁ&)ﬁ%r OXé, or R20 and R21

together are - (CH2)n- wheie n-C&NROINRZRT) RR2eils® Rfdampet or al kyl; (u)
- NHC( X) NR23R24 where X is -0- or -S-, and R23 and R24 are i ndependent |y of
each other, hydrogen, alkyl or hispendsatiyyenresenhydrogsirebber hydsexe oOr25 and

R25 i ndependently represent hycﬁzg%e%zé?%ﬁ{%%e{(gggﬁh}gm ggshf)?# 81[11(?| |y

substituted heterocyclylalkyl, her™ w e nitrogen to
whi ch they are attached form amzbﬁtﬁy@ﬂ@bhmgmg]s,ti tuted heterocyclyl ring;
(W -S(O11R27 where n is an integer from® to 2, and R27 is a%yl,

het eroal kyl, optionally susti tNMEAXHERERoCyoEse Mk wrS~ pmd R R wher e

neteroal kyl : Ra i s sel ected 114 thonranctbnd S P Bl fiesgen: (b)
halo; (c) alkyl; and (d) al kewirodieyli s sel ected fromthe group consisting
of :  (a)hydrogen; ~.a 2526 »s % -
(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
opticnally substituted heterocyclyl ring;

(w) -S(O)R* wheren is an integer from 0 to 2, and R¥ is
alkyl, heteroalkyl, optionally substituted heterocyclylalky}
or -NR**R* where R and R* are, independently of each
other, hydrogen, alkyl or heteroalkyl;

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

(._ (y) arylaminoalkylene or heteroarylaminoalkylene;

(z) Z-aIky]ene—NRmR31 or Z—aIkylene-OR32 where 7 is-NH-, -
N(lower alkyl)- or -0O-, 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); and

{bb) heteroarylalkenylene or heteroarylalkynylene;

R* is selected from the group consisting of:

(a) hydrogen;

(b) halo;

(c) alkyl;



(b) halo; (c) alkyl; (d) haloalkyl; (e) thioalkyl; (f) hydroxy; (9)
amno; (h) alkylamno; (i) dialkylamno; (j) heteroal kyl; (k) optionally
substituted heterocycle; (1) optionalljsubstituted heterocyclylal kyl; and
164 (m optionally substituted heterocyclyl al koxy; R6 is selected froma
group consisting of: (a) hydrogen; (b) halo; (c) alkyl; and (d) al koxy.

65. The conpound of any op® of afckiyiEndl- 23, wherein R3 is: (a) optionally
substituted heterocyclyl; (b) aryl or heteroaryl both optionally substituted
Wi th a substituent select fh Mal o, al kyl, am no, al koxy, carboxy, | ower
al koxy carbonyl, SO2R. re R s .or -C/NHR R* (where R and R’
are independently ﬁ%d#ﬁ%%%ﬁgﬁthgvi$$L§§§%%§?§fgzlkyI; (d) heteroal kenyl ;
(e) heteroal kyl am no;  (f)ya)het ayadogey: (g) optionally substituted

het er ocycl yl al kyl or heterocyclyloxy; (h) optionally substituted

het erocycl yl al kenyl; (i) Optiohaloly substituted heterocyclylal kynyl; (j)
optionally substituted he @rocy B%Ialkoxy; (k) optionally substituted

het er ocycl yl al kyl am no; % oﬁ@f mal |y substituted

het erocycl yl al kyl carbonyl (q)(s) m)aligiky! ene)-R9 where Y is a single bond, -O
or -NH and RO is optionally substituted heteroaryl, -CONR ZR13, SOZR14,

- SO2NR15R16 - (e)  thioalkyl;

(f) hydroxy;
(g) amino;

(h) alkylamino;

S

(i) dialkylamino;

a) heteroalkyl;
(k) optionally substituted heterocycle;
(1) optionally substituted heterocyclylalkyl;
(m)  optionally substituted heterocyclylalkoxy;
(n) atkylsulfonyl;
(o)  aminosulfonyl, mono-alkylaminosulfonyl or di-
alkylaminosulfonyl;
(p) heteroalkoxy; and
(q) carboxy;
R® is selected from the group consisting of:
L (a) hydrogen;
(b} halo;
(c) alkyl; and
(d) alkoxy;

prodrugs, individual isomers, mixtures of isomers and
pharmaceutically acceptable salts thereof.
63. The compound of any one of claims 1-23, wherein:
R'is hydrogen or acyl;
R? is hydrogen or alkyl; and
A is an aryl or heteroaryl ring.
64. The compound of any one of claims 1-23, wherein:
R'is hydrogen, acyl or -P(O)(OH),



NHSO2R17 or - NHSOZNR18R19 where R12, R13, R14, R15, R16 R 7, R18 and R19
are independently of each other heteroal kyl; hydrogen, al kyl or

het eroal kyl; (x) cycloal kyl al kyl, cyclygal kyl al kynyl and cycl oal kyl al kynyl,
all optionally substituted with al kyl, hal o, hydroxy or amno; (m

aryl am noal kyl ene or heteroaryl am noal kyl ene; or (n) Z-al kyl ene- NR3R3'

where Zis -NH R 1§\|§,?dr5¥ n, hall alkQt or AMOEAHRSO0 and R3'  are independently of
each ot her, hydrogen, kyI or heteroal kyl. 165 66. The compound of any one

of claims 1-23, Avsewnairyl. Ritematy] Rp 2 Apterdnyabybgas oatienallg fusedgpampenyleing The
d of wh R4, hal
ok o™ G Rla B Fpedi Rt SPE U PR b 1 DU R R R R chben 15,

fluoro or methyhgagehfR6 is hydrogen, chloro, fluoro, nethyl or nethoxy. 69.
The conpound of any one of clains 1-23, wherein R3 is optionally substituted
het eroaryl . 70. lﬁhﬁﬂﬁﬁwbwmﬂ$mﬁn%mwgone of clainms 1-23, wherein R3 is

pyridin-2-yl, ridin oxi dopyri di n-2-yl,
N- oxi dopyr i di n- éi FS&RB§?§8HS/‘%§{%P£O§'FI¥%‘?3%”| don- 2-yl, all opti onal |y
substituted. 71. The zonpgﬁﬂ@;of any one of clains 1-70, wherein R3 is at

the 3-position. e conpound of any one of clains 1-7 1, wherein RS is
4-F or 2-Me, and R6 (® hyeiagaew; 73. The conpound of any one of clains

1-23, wherein R3 is tionall tituted nyl. 74. The conpound of any
one of claims 1-23, erePﬁt HV§b§“§ﬂF%§W8Vfﬁﬁ8nyl 3-

net hyl sul f onyl phenyl (4 ( 3- caétbﬂfsy)nftgmhalw s@asatdwmwA)@ﬁbﬁhﬁl&ﬁﬂyélectaéfroﬁhe
conpound of any one o cl ai ns 2 wherein R5 is 4-F and R6 is hydrogen.

76. The conpound of any ohéoodlky:llcmaﬂﬂmxy- 23, wherein R3 is: (a) heteroal kyl;
(b). heteroal koxy; (%é he eroa Ianino (d) optionally substituted
heter ocycl yl al ky] ; ) ob y substituted heterocyclyl al koxy;

heteroalkenyl
(g) heteroalkynyl;
(h)  heteroalkoxy
(1) heteroalkylamino;
) optionally substituted heterocyclylaikyl;
(k) optionally substituted heterocyclylalkenyl,
q)] optionally substituted heterocyclylalkynyl;
{m) optionally substituted heterocyclylalkoxy;
(n) optionally substituted heterocyclylalkylamino;
(0) optionally substituted heterocyclylalkylcarbonyl;
{p) heteroalkylcarbonyl;

(‘”ﬁ.

(@ -NHSO,R® where R® is alkyl, heteroalkyl or optionally
substituted heterocyclylalkyl;

i3] —NHSOZNR7R8 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, and R">, R® R"* R R'" RY, R®and R"” are,



(f) optionally substituted heterocyclyl al kylam no; (g) Y-(al kyl ene)-R9 where
Yis a single bond, -0- or -NH and RO is optionally substituted

het eroaryl, -CONRL2R13, -SO2R74, - SOAGIRI5R16- NHSO2R17 or - NHSO2NR18R19
where Rte, R 3, R4, Rl5, Rl16, R e, R18 and Rl9are independently of each

ot her hydrogen, alkyl or heteroal kyl; or 166 h) Z-al kyl ene-NR 30R31 where
Zis -NH, -Nalkyl)- or JodependentiRad canhdotRg1hppregemabpbdtent |y of each

ot her, hydrogen, al kyl or {%et ral kyl . 77. The conmpound of any one of
clainms 1-23, wherein R3 igle é‘%ai‘ﬁygm kyl. 78. The compound of any one of
clainms 1-23, wherein@®3 i sCINEMRNRIO3) Wwhard RRNKRH gnd ﬁ@li%ﬁ,@ﬂj&nﬂgm t he group
consi sting of 2-dinethylam noethyl, 3dinethylam noproEFy]I ,

di met hyl ami nobutyl , 2- di messtigseathysisegeny ikl ordhydBordh neRFyand R hisgeibpyarani no,

3y oxybutyl 76, Tha. cOmHBBnIGE Tdhy BRTUR crdbioes 35 Kiier ei n s i
2-F and R6 is 4-F. &3@ T RPORFE>0f hat K AN6- 6f -sC| AdnE> nd B abierein RS
h .

is 2-Me and R6 is ydrogen. 81. The conpound of any one of clains 1-23,
wherein R9 is heteroal koxyndspendeate obedckydtlari muiro@a, alkfikordwitggoalkel; of any one

of clainms 1-23, wherein R3.iS.at.khe 3-pesit) .and i.s selected fromthe
group consisting of 3VMdi m?h@il{dfﬁ no‘ﬁ?%%gxy"{“‘fz‘%d’i“ﬁéﬁﬁ’???fﬁ WBESHUxy

2- hydr oxyet hoxy, 2, 3-di hy@lp&%g&{,cangmete%oalﬁylr@tdﬁﬁb@mmﬁsthmeam no and

3-di et hyl am nopr opyl am no. 83. The corrpozund of2 any one of clains 1-23,
whgr;a! [1 FBdi f] ?pti ona: I Iy lhstﬂbsb/drlmaﬂla?,_ Mdiéﬂudﬁcﬁtgg?;b&yu{n;h e trii torgehn |ty
substituted heterocyc al koxy or optian substituted .

het er ocycl yl al kyl amyno?/ 83’%"0%1‘5636%%&6%&%5]9&@ oBHan SBgﬁltWﬁd?@Eg},Cymbr ein
R3.is at the 3-position aﬁqg; is selected fromthe group consisting of

3- ¢nor phol i n-4-yl) propoxy, (rrzgr phol i n-4- vyl ) et hoxy, .
2- (2- oxo- pyrrolidin-{wyl ) e3(60aB/, wBreor shlinteger-fydrp BrtoByand R~ (saikphol i n- 4-

yl)ethyl, 4-(norpholin-4yl)butyl, 3-. hol i.n-4-vyl ) propyl.am no,. 29
2- (nor phol i n-4- yl)ethyla tﬁ’é?,aﬁ%lW&%@%ﬁ‘%@?%ﬁ%ﬁ%@%ﬁﬁ?&ﬂ or -NRR
2- ('S, S-di oxot hi anor phol i nyAez} R2LRY R z§e,(i§dc%éndent]y of each other, hydrogen,

di oxo-t hi anor phol i n-4-yl) propyl and N-nethyl pi perazi nyl nethyl? 85. The

conpound of any one of cl alkyborlhe®8palkerein R3 is -Y-(al kyl ene)-R9 where Y
is a single bond, -0-.0r -NH tand RO is OBt i.onal |y substituted heteroaryl, -

OONR 2R13, - SCRR14, Rotpigleriagiisom g RepReoRysNgIEcpNRI8R19 where R12, RI3,
R14, (a) hydrogen;
(b} halo;
(c) alkyl; and
(d) alkoxy;
R’ is selected from the group consisting of:
_: ) (a)hydrogen;
(b) halo;
()  alkyl;

(d) haloalkyl;

(e) thioalkyl;

() hydroxy;

(2 amino;

(h) alkylamino;

(1) dialkylamino;

() heteroalkyl;

(k) optionally substituted heterocycle;

I optionally substituted heterocyclylalkyl; and



R15, R16, R 7, R18 and R 9 are independently of each other hydrogen, alkyl
or heteroal kyl. 86. The conpound of any one of clainms 1-23, wherein Y is a
single bond and RO is -S02R14 or -SO2NgF 5R16. 87. The conpound of any one
of clainms 1-23, wherein R3 is 5-nethylsul fonylethyl or sulfanoylethyl. 167
88. The conpound of any one of clains 1-87 selected from
3-(5- armi no- 4- benzoy |- pyr asyl 21 LI N et ey reeh T DaRYhm der e
3- (5- ami no- 4- benzoyl lﬂoysaezl@itedlfrym)&glronpt:hlwmmgmi0| c acid;
3- (5-am no- 4- benzoyl - pyr azoi/h - N-cycl opr opyl - 4- et hyl - benzam de;
3-[5-am no-4- (3-iodo- ben azol -1-yl]-4-nmet hyl -benzoi ¢ aci d;
3- [ 5-am no- 4- ( 3-i odo- benzqy} halopyr azol -
1-yl]-N-cycl opropyl - 4- met hy? b(e)ﬁzam de; { 5-am no-I-[2-nmethyl-5-(4H
[1,2,4]triazol-3-yl)-phenyk]alkyk pyd azol - 4-yl }-phenyl - net hanone;
3-[ 5-am no- 4- ( 3-
[ 1, 3] di oxol an-2-yl - benzoyl(fll ’f’ﬂ?P’é&ol -l -yl]-Ncycl opropyl 4- et hyl - benzam de;
?3[ ?o??ylnobgﬁgoyl )Thgf?%’%““d OfyEm O“Cc?flgagﬁ? cl)pz)?f Wher%nt IﬁyllS benzam de;
3-[5-am no-4- (3- (a)  optionally substituted heterocyclyl; ’
S amno 4. 13- (4 H8Y L)wa%éfo‘s‘é?t'a%a‘ﬁxyllb]om”?éi’q% s oBivag Yy eubsuen sgpcied ¢
}-N-cycl opropyl -4-meth 5z
3-[ 5-am no- 4- ( 3- m)rpho%f%n ﬁﬁ ﬁggtll Oe%]%(gpf/ Cai)bfﬁ(gzlower?lkoxw\frg?/]z:y | opr opyl - 4-
met hyl - benzam de; SO;R’ (where R’ is alkyl) or -OQNHR'R" (where R' and R" are
3- [[5-am no- 4- ( 3- m)rpholln4 | met h benzoyl ) - pyrazol -1-yl]-N

e ealls hodtor
cya&lopr opyl - 4- met hyl - tly hydrogen or al Y
3-[5-am no-4-(3-b zyI %éé gﬂggoyl ) - pyrazol -1 -yI ]-N
cycl opropyl - 4- net E{)I - benzg
3- [ 5- am no- 4- ( 3- hyddr oxheteesutleyply),- pyr azol - 1-yl ] - N
cycl opropyl - 4- rretngqyl bené%rgg&?
3-[ 5-ami no- 4- ( 4- hyI hg 3MPF azol - 1- ylT-N
cycl opropyl - 4- net I- ‘feﬂ?”%”gﬁ and 3-(5-am no-4-benzoyl -i m dazol - |
-yl )-N-cycl opropyl’© 4-nmethyl -"benzam de. 89. The conpound of any one of
clains 1-88 sel ec(g)d fbpﬁbrﬁa—l]ﬁfsua{t‘itﬂ\t@dﬁe(eﬁadyﬁﬂhﬂkyl or heterocyclyloxy,
benzoyl ) - pyrazol | 1- N-nmet hoxy- 4- net hyl - benzam de;
3-(5- ém) ng¥4- benzﬂy?/- L@pa@aﬂwSuggntyltemhﬁ@qusz&ylaik%i ‘hyl - benzani de;
3 (3 am no- - benzay - DYEARBl ki h UeL AR Ry et penzar de
benzam de; { G optlonally substltuted heterocyclylalkoxy
5-am no-|-[2-methyl -5-(4H[1,2,4]triazol -3-yl { phenyl ] -1H pyrazol -4-yl }-
phenyl - met hanone; (k) optlonally substituted heterocyclylalkylamino;
3-[5-am no-4-(3-[,3] di ) D 11-N
cycl opr opyl - 4- met ﬁgl . b8R§ subéﬁtute te}/oc)ycly}/all?%garbon)x

3- [[5- ami no- 4- ( 3-f gy YE(BH(QLéln}:}Rg’MEQJYhséﬂsl}lgﬂ&bond -0 or -NH- and R? is
cyclopropyl - 4- et hyl - benzani de; 1 y s
3-[ 5- ami no- 4- ( 3- hydr oxypﬁ@nﬁ}lwﬁbbﬁEWd}lefﬁwaaﬂoichﬁlZ}Rf\ISOzR ,-SO;NR "R -
cycl opropyl 4- et hyl - 14 515 16 117 18
5-am no-4-[ 3- (4- et hyI pi pe7ra2| n:)l\l}{l ?ﬁ%]t{th)WhereR R”R™,R”RR" R"and

benzoyl | - pyrazol - 1-yl } R\ gy gldepemiently 4f emhhotherdetezadik flehydrogen, alkyl or
3-[5-am no-4-(3- rmrpholln 4-
yl met hyl - benzoyl ) - pyr aReteroaliil] - N- cycl opr opyl - 4- met hyl - benzani de;

ot ool i n-4-y1 met RS - Sy 2l syslpaioimy st syloaldtiom vl benzam de
; 3-[5- optionally substituted with alkyl, halo hydroxy Or amino;
(m)  arylaminoalkylene or heteroarylaminoalkylene;
or
(n) Z-alkylene—NR?'OR31 where Z is -NH-, -N(alkyl)- or -0-, and R* and R*!
are independently of each other, hydrogen, alkyl or heteroalkyl.



am no- 4- ( 3- benzyl oxy- benzoyl ) - pyrazol - 1-yl ] - N-cycl opr opyl - 4- met hyl - benzam de
;o 3-[5-

ani no- 4- ( 3- hydr oxy- benzoyl ) - pyrazol - 1-pds] - N- cycl opropyl - 4- met hyl - benzami de;
3-[5-am no-

4- (4-met hyl - benzoyl ) - pyrazol - 1-yl ] - N-cycl opr opyl - 4- net hyl - benzam de; or

3- (5- am no- 46 benzRy bompPbdrREd and ok bf H’aﬁbf@l-QBr\QHé/rEm“Rhﬁidf'ﬂq arP ARdRBtAghd 168
90. The conpound of any one of clains 1-89 that is 3-(5-anino-4-benzoyl
pyrazoIBlspthrLyI\I-cyclopropyl 4- et hyl - benzam de. 91. The conpound of any one
of clainms 1- ctedfrom m no=l-(4- 4 5.

f 1 uor ophenyl %7 ?EOIHB?WO? yﬁ’“@logf]ﬁl(ﬂ@ BN BYFRS ris pyfeeer and Rk, | - (2, 4-
di fl uorgaqg%p)ﬂ r4 [ 3- (3-nor phol i n- 4yl propyl ) benzoyl ] pyrazol e, 5-am no-4-(3-
am nobenzoyl ) - "1-(4-fluorophenyl)pyrazol e, 5-am no-I-(4-fluorophenyl)-4-

[ 3- (3 mor phob8§.n- 4T§w peropyundoginy phi obylmsjl-é3 wherein R is chloro, fluoro or

5-am no-4- am.n suI fo | et I 1-(4- fl uorophenyl ) pyrazol e,
5 am norip BT GRS JETOpERYT BTRIERE, 5 am no-d- [ 3

(2- am noet hygg benzgy E&mémﬁfh’ JflaH%%ﬂPB?@Mhﬁ@YQ@Z\%@rem R’ is optionally substituted
5-am no- | - (4-f1 uor ophenyl - nor phol 1 n-4-yl pr opyP r%, benzoyl |

pyrazol ﬁtexﬁaamt Ro 4b[ 3- 2- pt] ) ) .

am nosu ony y enzo - u e razol£ an

e mo- | (4701 U B ORI % o P AL 8 DR E S iy Pagdine? Yo pyridife
ﬁS?ﬁ;’}’Bﬂzﬁf #f‘?‘%ﬁ:f-g?&?%ﬁﬁd.oﬁ@y“% DRy AL ST NoAGbRRidn 1 or pyriden-
5- am no2dyi, (@B-apabhallypdubeytujedd- [ 3- (N-  oxi dopyri di n- 3-yl ) benzoyl ] pyrazol e,

S-anmno-4-[3-(2,3:dih droxypropoxy)b nzoyl (4- £l henyl) pyrazol e,
5- &i no- 4- [3 §1 21 B?ﬁ%fapfewé% )Y PBER 6191I‘]'S£7 AV ROy plﬁéE P PRz ol e,
5-am no- | - | uo [ ol

fl uorophenyl i gﬂ%’g&ﬁé@)n&‘b}ﬁ y(ﬁg?hi?’gﬂﬂ F??’E‘gﬁé{%‘% pléf‘gfig 2%§qgérilnﬁno | - (
f | uor opl@inygen- 4 [3 (2-(1-hydroxycycl opentyl )ethyl) benzoyl ] pyrazol e,

5-am no- 4- [3 2 mﬂg%l sul f onyl et hyl benzo I% 1-(4-flu oroghenyl pyr azol e,
and 5- am no- AP REHPN§ Ohclpmny ywh%fﬁlyé% Hy logtipRadly Fpstituted
benzoyl zoI e 93. The conpound of any one of clainms 1-87 selected from
3-[5-a 4 (3-io0do- benzoyl)-pyrazol -1-yl]-N net hoxy-4-nmet hyl - benzam de;
3- (5- ami no 47henz Oy eqnyip@zﬂloflanyy)hé of\ummnxy -whareinl R/ is Besnifaniogiphenyl, 3-
3-(5-am no-4- benzoyl - pyrazol - 1-yl ) - 4- met hyl - benzoj ¢ _aci d;

3- ( 5- angBYlsLHemdBlaryhyi-earoxyphinyl Oﬂﬁcﬁ'}l&q%wbawlphe%t hyl - benzani de;

3-[5- 3- d;
3 %5 gm no- 3'75(§, I*ggé’?%Jgﬁézlgl;!}%f?an%hééf’éla%nyiJB,”M‘F&EJEWIP 09 gl FrEK!

pyr azol hyldryddn- N-cycl opropyl - 4- net hyl - benzam de; {5-am no-I|-[2-nethyl-5-(4H

1,2, 4 trlazol | henyl 1H- pyr azol - - phenyl rret hanone;
[ 3-[5- a]m no- 47¢.3- ¥hg C(?mpou%dlof any?)%l/e of claims fl 23, W}FljeremyR

g_l[ g] glrﬁmrigl- Zn 2-yl - b?ﬂzoylh%tep&éﬁ]gﬁpl | -yl ]-N-cycl opropyl -4- met hyl - benzam de;

(3{for nyl - benzoyl) - py)azohetrodilloxiy; cycl opr opyl - 4- met hyl - benzami de;

3-[5-am no- 4- ( 3-

hydr oxymet hyl - benzoyK9- py hatgsralkylgminoN- cycl opr opyl - 4- et hyl - benzani de;

3-{5-am no- 4- (d) optionally substituted heterocyclylalkyl,

(e) optionally substituted heterocyclylalkoxy;

(f) optionally substituted heterocyclylalkylamino;

(g) Y—(alkylene)-R9 where Y 1s a single bond, -O- or -NH- and R%is
optionally substituted heteroaryl, —CONRIZR”, —SOZR”’, -
SO,NR"R'®-NHSO,R"" or -NHSO,NR'*R"’ where R;, R"> R
R R R R'™ and R" are independently of each other

hydrogen, alkyl or heteroalkyl; or



[ 3-(4-net hyl - pi perazin- | -yl nmethyl)-benzoyl]-pyrazol- | -yl }

-N-cycl opropyl - 4- net hyl - benzam de;

3-[5-am no- 4- (3- nor phol i n-4-yl met hyl - bgggzoyl ) - pyrazol - 1-yl ] - N-cycl opr opyl -
met hyl - benzam de;

3-[5-am no- 4- ( 3- nor phol i n-4-yl met hyI benzoyl) pyrazol -1-yl]-N 169

cycl opropyl - 4- net hyl (lbenz &ulglene-NR* R’ Where:le -NH-, -N(alkyD)- or -O-, and R

3- [ 5-am no- 4- ( 3- benzyl oxy- benzpyl ) dDyrazol -yl J- N

cycl opropyl - 4- net hyl - benzéﬁiige are independently of €ach other, hydrogen, alkyl or
3-[5-am no- 4- ( 3- hydroxy-b pyrazol -1-yl]-N

cycl opropyl - 4- net hyl - benzgﬁflégi Qy-l

3- [ 5- ami no- 471.4- H‘Ehélyémb@nﬂoyﬂahymléaﬁdhﬂﬂs- y0P - Wherein R’ is heteroalkyl.

cycl opropyl - 4- net hyl - benzam de; and

3- (5- ani no- 47 %enz@%)/q: CORPRIIAG 2Ny Png oRelifey bg? oplireingR s ehie Sueasition 4 s 94,

5 i note e fom e BRF Bl IR de R GRL AL R nemep ) )

cycl opr éipethylarigobityt, Redifei yl&ninoethylamino, 3- dlmethylammopropylammo
3-[5- Ami no- 4- (5-chl or o-t hi ophene- 2- car bonyl ) -i m dazol - ar iycI opropyl - 4-
net hyl - hyssewyngtad; 13- dledrmw%ylﬁmdwmﬁa@ﬁm&hb%h91r 315& -pesylpl)ty m dazol - 1-yl

]-N-cycl opropyl - 4 a
3- (5- Am no- 4?%yclgﬁ%§<(§ﬁécar d(;f?]ay Olggnbg%lalo s 231 h m@y%ll(s)’zr%%%/ R, 154]t:hyl benza

m de; 80. The compound of any one of claims 1-23, wherein R® is 2-Me and R® is
3- (5- Ami no- 4- cycl opent anecar bonyl - i m dazol - 1- yI) N-cycl opr opyl - 4- net hyl - benz

am de; hydrogen.
3- & AITi no- 4g henyjrﬁeccgér}{pound 04%§9'one YL ms | N £%5 Ivgge;rg%)ﬁsr sh%?@ﬁlo’x?%?zam de;

Amno4 tetra O pyran-4-=car on]I

- yI ] - N-gatsoalRRmiheo.4- met hyl - benzam de;
3-[5- Ami no- 4- 2?3 et h};j/l car banoyl - benzoyl ) -i m dazol -1 - Ill N-cycl opropyl - 4- net hy
| - benzam ded32.and The compound of any one of claims 1-23, wherein R” is at the 3-position

3 1o A0 St 364 RGBT RRKLSHORR Besatl ol A dtaled. ¥11 - v cycl opropyl -

et hyl - enzam 1-87 sel ected from

5- Anmi ndehTeﬂ@rmmb@mb@;ﬁﬂ Eﬁfrbﬂf@wdxﬂzrmi]hydmpmaydx)y@ met hyl - 1H pyrazol e- 4-ca

rboxylic Now acid et ester;
5- Ani nodlme(lad@rymp@bwbpyn@amd)érﬁuwthzlanmwop)émwl) 1H pyr azol e- 4- car boxyl i c
aci d et hyl ter

3- (5- Ami no- 4~ cyclpb %‘%%%“8&%&?%%“%9?%&‘&?5 112§f|‘3’h‘1‘{|?‘8}%|’88P8%‘§?1”3’4 nmet hyl - benza

m de;  substituted heterocyclylalkyl OB 10na11y substituted heterocyclrlalkoxy or optionally
3-[5- Am no- 4- ( 3- hydrazi nocar bonyl - benzoyl ) - pyrazo ] - N-cycl opropyl - 4- met

hyl - besupailitutee: heterocyclylalkylamino.
gcf\&n ng 6:1_23(/'5%4%/(:' The gcprxlla&u%rdbo?' ond o EhNYe © —Bg,e\{r]yérgih]l{}i@fi{ e pos figangoxylic
is selected from the group consisting of 3-(morpholin-4-yl)propoxy, 2-(morpholin-4-

C yl)ethoxy, 2-(2-oxo-pyrrolidin-1-yl)ethoxy, 3(morpholin-4-yl)propyl, 2-(morpholin-4-
yhethyl, 4-(morpholin-4yl)butyl, 3-(morpholin-4-yl)propylamino, 2-(morpholin-4-
yDethylamino, 4-hydroxypiperidinylmethyl, 2-(S,S-dioxothiamorpholin-4-yl)ethyl, 3-(S,S-
dioxo-thiamorpholin-4-yl)propyl and N-methylpiperazinylmethyl.

85.  The compound of any one of claims 1-23, wherein R? is —Y-(alkyl-ene)-R9
where Y is a single bond, -O- or -NH- and R? is optionally substituted heteroaryl, -
CONR'’R", -SO,R™, -S0.NR*R¢ -NHSO,R"” or -NHSO,NR'*R"® where R'?, R", R™
RY R'S R R"™®and R" are independently of each other hydrogen, alkyl or heteroalkyl.

86. The compound of any one of claims 1-23, wherein Y is a single bond and R’
is -SO,R" or -SO,NR"R'".

87.  The compound of any one of claims 1-23, wherein R? is 5-methylsulfonylethyl

or sulfamoylethyl.



3- (5- Am no- 4- cycl ohexanecar bonyl - pyrazol - 1-yl ) - N-cycl opr opyl - 4- met hyl - benzam
| de; and

5- Ami no-1| - (5-cycl opropyl car banoyl - 2- ne | - phenyl) - 1H pyrazol e- 4- car boxylic
acid cyclohexylamde. 170 96. The conpound of any one of clainms 1-87
selected from 5-Amino- | -(5-c yclopropyl carbanoyl - 2- et hyl - phen

yl')-3-nmethyl ggul f I %@l Xyl d Qi b RAL de, 4-(3
5- Ami no-1 - (5- gycl %%88%%%6 I(ﬁlf%fc']ﬁ%&??)%ﬁesﬁ%lc% 3- et h[gnenglrj?f o(nyllO 1H pyra
zol e- 4- bearolghxpyirazn]-d eyl fNae thex y 8~ Anihybbenzamide; 3-(5-amino-4-benzoyl-pyrazol-1-

| - (5-cycl opropyl car banoyl - 2- net hyl hen ) - 3- rre hyl sul fanyl - | H pyrazol e- 4-
CaE boxgiyl p%())@fﬁwetl@étt@pzammg?; ammo—%—benzoy ¥ azgl 1 yp)ﬁ-methy?%enzzo?c

5-A | | - 2-

Al SR TP TR b g B g -2

ﬁ I[ 5- Qﬁ('jl-il)d@alivﬁléﬂyt)yﬁzélpl—@ﬁm d‘leﬂ‘r)ﬁl-byfhﬂmy acigy3-pzamido-44(3 -1 ddocheazogi-opy| - 4- net
Yy enzam dae,

3 ( 5- AnPHEzal- baH A ywclgpiepy hareeshyksagrmiser by-aminp-{A[3-metey)-Fopy | - 4- met hyl -

benzam

3-(5- Am?fi% 43“8%0%23 W pge%”] Fi/yrﬁ%zyorl:ftlz%l 'p{le )(1 m?\tlb%riloc bp opymmo 4rfret hyl - benzam d
e; S-AmB oﬂolaréﬁ-yﬁb@ﬂzo h- pyrazol 1 yl] N cycio ropyl-4-methyl-benzamide; 3-[5-amino-4-
opropyl car éél - 2- met hyIy phen - (2-hydroxy-ethoxy)-1 H pyrazol e-

4-car bok%rform pezoaDrgpiraznd tleyl)- cy@ommayiod‘ mefuirbeyantide; 3-[5-amino-4-(3-
- (5 Cychg; rog?ég%af F ¥blﬂy{/@fz L %tyé]r &hceyr(]:}lop)roplylﬂ_étp%et%%fPLenzaXngex35] {5- Emf%%rd di ne-

| -car bo

3- (5- AT AreRBNBNEazdy-TBIMEL | fenis) 1] pyraao] -yl Ml Npedsilapnemyl-- 4- met hyl - b
enzam de mand 3- q35‘1”:62\m E?tl mzo “?% amst g?y etyﬁoxuﬁ1 pyr azoy

- W] - Nb@v@m@fr e, ﬁrarwnnﬂt @morm@hzmmeth}slbenM) pyepdungl] d¥-cueigpropd-bf
| 1- .
S T AR SIS BERSBo 5 Mol M HeRRER YR R %z de:
3-(5- A%y&oﬁrogﬂﬂlﬁiékhy@%ﬁiﬁhdé' F) -2 l@msynﬁdﬁ@ttk%bom-@;ﬁa&bld&yl]-bz-
3 (5-am no- enzoyl -'pyrazol % 4- et hyl - bénzdi c acid

3-(5- anpyrdomopaln%wthw;eammm ( amumyH bydnoyy b4nzaefdhwrabéfizﬂml\ﬁe,

3-[5-am.n % zol %ﬂ benzoi _h\g
31 5- anfHO2H® 34 Bl ERs e DY T E3 Q o Y e e M BB REIS 2N - benzan de
cyclopropyl-4-methyl-b id d 3-(5- -4-b l-imidazol-1-v1)-N-cycl 1-
{5 am noyl rZmr/ne ﬁlfl y5 (e ﬁﬁ"[” ezan4] t(rl?inz]g]IO 3- (i/r%z)oypmtlalnyz 1Y—|-) y?%cz%qmpyyl} phe

nyl - netHragtbylehenzamide.

?;&”5: a[)nezgéﬁgég; [ ]I"hg]cgrlngél.?rll of an)yoln_e o?gfa?%d 8% e%t%ld fI‘OI‘i‘\l/ ][5 amlxg |4(—) nggj ~4-me

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-y])-phenyl]-1H-pyrazol-4-yl } -

0

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-yl1]-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-cyclopropyi-4-methyl-benzamide; 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; or 3-(5-amino-4-
benzoyl-imidazol-1-yl)-N-cyclopropyl-4-methyl-benzamide.



3-[5-am no-4-(3-fornyl -benzoyl) - pyrazol - 1-yl

] - N-cycl opr opyl - 4- net hyl - benzam de;

3- [ 5- am no- 4- ( 3- hydr oxynet hyl - benzoyl )tggyr azol - 1-yl

] - N-cycl opropyl - 4- net hyl - benzam de; 171 3-15-am no-4- [ 3-(4-nethyl

-pi perazin- | -ylnmethyl)-benzoyl]-pyrazol- | -yl }-N-cycl opropyl-4-

met hyl - benzagp de; T8e colpo@itl sfam4-oh3 of BRIAN0IRYitkt4s YI(FRitiyd-4enzeyl ) - pyrazol -
| -yl ]-N-c ycl opropyl-4-nethyl- benzam de; 3-{5-Amn

0- 4- [ 3- peamdr pHoiN-sydopioppk-haneph yitherzayidg - pyr azol - 1-yl } - N-cycl opr opyl - 4-

met hyl - benzagj de; . :

3-[ 5- ami no- 4- S-bgﬁ%§?%&995% f@%ﬁT?ﬁgFgggiy'79FT¥fE£§%?gﬁngyﬁpﬁ-nethyI-benz
am de;  fl3odophaiyil pe{ F(L-Zrdiybiliy yRenag Yhehz @ IpiEdote, 5-amino-1-(2,4-

-yl ]-N-cycl opropyl - 4-net hyl - benzam de;  3- _

[ 5- ami néilporophawtit (3 rimerphylipdylarenylybeygoyl]pyrazole, S-amino-4-(3-

} :;* ;: yﬁé@%ﬁ)g%@g ﬁ%ﬂﬁé&oﬁ@?@i}?gﬁ%%aﬁdga SNSRI L 1303938 Pholin-4-

?r;i- <(:| g Ay RoA BESI I NEXREREA SLARYb -4 B-GagRinobulidny tethety Dberon Yl {4- met hyl - benza
3- ( 5- Anflnerophaytipypenicaheoanddr(fiaceiylaraienr.oyjH)phringlpyraspleopyminp-fddhy| - ben
f?;nl ;j ?hﬁ%é@ﬁ@é@&b@?ﬂzﬁ}ﬂgﬁﬂ%h3@3&%@)&&9&%5@' 5-amino-1-(4-fluorophenyl)-4- [3-(3-

3-[5- Ay -rdmﬁ?zr.yl@gcgﬁ{ymﬂihs?ﬁéﬁwbypa%alépy.la)rﬁﬁamqﬂgl -1-yl - N-cycl opropyl - 4-m

et hyl - benzam de;

5- Ami noamiroSulf@yiitmghtepk ey -hd4 dlvoyddrnpapoyiole behi-eplido-1-(4-Gagwphernyl)y4- } - N-

cygl opr | - 4- et hyl - benzam de;

3- Eg Aﬁ&%?%ﬁ%}ﬂoé PHAMRIG1 - benzoyl ) - i ni dazol - 1-yI | - N-cycl opr opyl - 4- et hy
|- benzam deys 3- | %@‘%ﬁﬁé\.ﬂ’rd(@f'aﬁ?%¥|0?@lram—38b'spl%&é9¥ll&ﬂ SR ez- | -yl ]
-N-cycl opropyl - 4- et hyl - benzan de;

3- [ 5- AmimathyipheByigyiel3emn uloy-B ed)yboarnmyt | pybenleo fHaminod-dareithiphdny hN-By@N-opr opyl - 4
- met hyl -

3 T 5. AnPHASB A S b per Py Pl A nedriZ i Sy mayipgy penzoyl]-1-(4-

]-N-cyc ] l5- Ar_4e3_gidi _1-(4-
5 A Mo ARG ke Car or ] SBRn oy YD byl Tygreanersy
} - N cy cpyoprapyd-asinvelt @yflvorbehengii-4E3-(sBifmoylbenzoyl] pyrazole, 5-amino-1-(4-

PR M ATPLLOASREI | el
3- [ 5- Ami1pQ- f - Ma - -

L AL R AR RO b b, 5-amino+3.2

3- ( 5- anmathylsulfenylietly!)Benmet/Hox 4~ flysrapdnyl-pylrazold, ayd apiapyd(2.4- met hyl - benzam d

€; .
3- ( 5- anfliflgorephemy b 113 42 dydexyethylsufonyl) bsnzpyRp¥gedlepr opy! - 4- net hyl - benzani de
; 93. The compound of any one of claims 1-87 selected from 3-[5-amino-4-(3-i0do-

f"
N.‘mr

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-benzoyi-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-
(3-10do-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-y])-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-yt]-N-cyclopropyl-4-methyl-benzamide; 3-[5-amino-4-(3-
hydroxymethyl-benzoyl)-pyrazol-1-yI}-N-cyclopropyl-4-methyl-benzamide; 3-{5-amino-4-
[3-(4-methyl-piperazin-1-ylmethyl)-benzoyl]-pyrazol-1-yl }-N-cyclopropyl-4-methyi-
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-



172 3- [5-am n o0-4-benzoyl-3 -(2-nmethoxy-ethox y)-pyrazol- |-yl ]
-N-cycl opropyl - 4- net hyl - benzam de;

3-[ 5-am no- 4- benzoyl - 3- (2- benzyl oxy- etigIxy) - pyr azol -

1-yl]-N-cycl opropyl - 4- et hyl - benzam de;

4-[ 5- am no- 4- benzoyl - 1- (5- cycl opr opyl car banoyl - 2- met hyl - phenyl ) -1

H pyr azoyc-l@ryﬁydwmtmzﬂqbemzaduda Slpscanimoxdy(3- berﬂglodyttenze)ﬂ)}pyﬂaz@lsl gh:N-

3-[ 5-am no- 4- benzoy i peridin-4-yl ox razol -1 - cl opyl - 4- net
hyl[ beRyAPRTERY!- %WFW&SF@@%@%& Sanino-4- B0 fekos Benzoyl) dyrbrort PR °PY

3-(5-a I
yCI( opr g?:p%'/rbl%pi 1?@ Hﬂ\é{%/gnza na?ﬁhé‘% RE oY, (@&Q{hyi'b&l@oyﬁ'ﬁyrazo} 1-yl]-N
3-(5- antyube;#elbﬁmzwtm&bmma@mﬂBe(rjydmlwmaﬁdinlzo)ﬂ-]ym&iaﬂmdyyibﬂpcymmﬁre}gﬁlnet hyl -
benzam de; = 5-am no-

-(5-cyc Wtbﬂ;}?e@é%rﬁlé]ﬁnyl 2- met hyl - phenyl ) - 3-net hyl sul fan yl -1 H pyrazol e- 4-
carboxylic agjd a
5-am no-1 - ( 59%:ycl g‘ﬁ‘?g%? (():lg]rdb fa“%"“i" ltahm? b Sﬁéq’%]ﬁftfdér Tt hanesul f onyl -
H- pyr azg!{6=-Amiradpoxy- Hirﬁetﬁ?llaﬂllra}%tﬂﬁl;camﬁﬁloﬁl-)amhmyll imidazol-1- yl} N-

- (5-cycl opropyl car banoyl - 2- net hyl - phenyl ) - 3- et hyl sul fanyl -1 H-pyrazol e-4-
car boxyfydopep-emgiiiyl-esramidgg. The conpound of any one of cI aims 1-87
_Sﬁll_ g;zfgﬁg gg‘mno 43 ?‘re‘(ﬁhgﬁ[g [{l])l?orP%ergéa—(f;Qrbog9631%”&1%&-i—yP}YI(I—ac%/Qiop}oﬂslllh-methyl-
3-[5- An‘i)mﬁénde;ﬁ met hyI benzoyl) - pyrazol - 1- yI ]- N—cycl opropyl - 4- net hyl benzam d

e 3-[5-Am no-4-(2-neth yl benzoyl)-pyrazol - ]l
yCI opr 0%3[5 A{ﬂm@ﬁh@ bykpzippgageonyl-benzoyl)- 1m1dazol }f ]J-N- cyclopropyl-4 -methyl-

kip c(eZ met hoxy- benzoyl ) - pyrazol -1-yl]-N-c¢
ycC rop mét hyl - benzam de
3-[5- ArrBmwémﬁaé-m&&m&hm@wohypmazml-lLyly-M-cM@ptsbgapr-ﬁﬁmywcmhh&d;- benzam d
e
3- [ 5- AmPhAming=“deeycdonspangearbonybynidagpl- hwafcw:l@pmpdbﬂowhyldbmé@mw benzami d
e 3- [5 ho, benzay. y ne benzam de
5 A no 1 (aR R B PR ER AT S0 R REPrshalky P PR 4 Car boxyl i <
acid eBJ'EYJArﬁﬁlbﬂf (t&r ANV ¥ﬂan(45caw&4wpmayﬂo¢atmmnwdaprawmvhmﬂmnyI) 3-neth
yl -1 H-pyrazol e-4- carboxylic acid ethyl ester
5- Ami nob@zpinglec hi or o- benzyl car banoyl ) met hoxy] - 1- (5 cycl opropyl car banoyl -
nmet hyl - zol e- 4 rbox |c ac yl es
30 (57 anv e M b S B St AR Sl P e RR e e
3- [ 5- AmbdiRakhide3agy anobenzoyl ) - pyrazol - yI ]-N-c ycl opropyl - 4- net hyl benzam de
3-[5- Ami no-4- ( 3-[
1, 3, 4] ox-4difamieb-42C3yisorenylogibpmoyi-bergbyl)-ipidazdl- byl myoleptopyl-d4megthyll benzamni de
173

benzamide.
95.  The compound of any one of claims 1-87 selected from:

e:“'_ ~ 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3-methyl-1H-pyrazole-4-carbox ylic
acid ethyl ester;
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)- IH-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.



3-{5-Am no-4-[3-(5-nmethyl -[1, 3, 4] oxadi azol - 2-yl ) - benzoyl ] - pyrazol -1-yl } - N-cy
cl opropyl -4- net hyl - benzam de 3-{
5- Am no-4-[ 3-(pyrrolidine-1-carbonyl)-pgnzoyl]-imdazol- | -yl }
-N-cycl opropyl - 4- et hyl - benzam de
3-[5- Am no- 4- ( 3- cycl opropyl car banoyl - benzoyl ) -i m dazol -1 -yl ]-N-cycl opropyl -
- net hyl - benzegi deTh8cohpouiitl fam$ ohdof Alaha DRl sblecz@Yiom:i m  dazol - |

-yl - N cycl opro%/I - 4- et hyl - benzam de
3- [ 5- An?gnipo(13 @)@mmgwléﬁbﬁaﬁﬂyi} ety phyny B aeashylisulanyl-\Hepxapaspe-dpy | - 4-
met hyl b Am no- 4- ( 4- met hyl car banoyl - benzoyl ) - pyrazol - |

yl]- I\cha)f%?{nh(rggacg/ -4- n’et hyl - benzam de

[ 5- Andanthol BeLY @I aR6 PHYAB ahb npﬁietﬂ}@?h 1)-3ANétAd@sulfdnyl- 1 H-pyrazole-4-
yl']-N-cycl opr o%y?{}fdiqﬂrreiﬂﬁyl be}zlzam d @I[WS) Am no- 4- ( 3- cyar ba%yl benzo
| ) - pyr edrbpxylic acidarpideN- ¢ ycl opr opyI 4- et hyI benzami de 3- 15- Ani no- 4-

I?zl- E;;Pllclp %ﬁﬁfﬂ?}r -Q-%ﬁi{;ggy %gh %&ethﬁ )f)'i]eny 3- methylséllfanyl-1H—pyrazole~4—
[

5- Arra;d}gofgm(;?a-cmdm}tﬂwﬂegarbamyl benzoyl ) - pyrazol - |
yl]-N-cycl opropyl -4-net hyl - benzam de 3-{

Ani noMW@%&:L@CbM@MhMWWm@m petheyly }-1 Héreyelppopyaashamoyl-2-methyl-
- N I d
5 At U CEr BRI B UREBYIF By r azol - 1-y1 ] - N

cl opr opy5-#nixeldvdmB stedin-4-ylox razol-1-yl]-N-cyclopropyl-4-methyl-
-[5- Am %o 4- ( 3- net hy?‘car anoyl - b)énz%) % pyra%o - ¥ PRy 4

yl ] - N-esropkopy| - 4- met hyl - benzanmi de
ﬁéﬁ&ﬁnﬁggﬁﬁlﬁg: 91¥é:n|z f,)]ef' tn}/l Cﬁ%é)ﬁ%%% p)l?r%ggloly yl)j I‘P% 1]opy1 i ln]xethylc%%lzao O_pyl “4-
3- [ 5- Am.n9-AMnih3-4-BAR5 APY M B TPhzoPa O RN-d yedpreg Al 4-hreitlyl-bBhavkdopr opyl - 4- e

t hyl - benzam de

3-[5- AnﬁﬂPanmo(IBGScfwllQppo@)ﬂwrbanbﬂrﬂ}meﬂb'ém@wl) 3 i9haydoixytetyddy) NEepwhage-opy| - 4-
met hyl nz r’il @34‘ no-4-{3-[(3-chl oro-benzyl am no) - net hyl ] - benzoyl )
-pyrazoﬁ1 C_aLr VE YIRS & 5‘p‘?%‘3 -4- net hyl - benzani de

3- [ 5- A9 Mnina- 4%(%26?1 P'@ Q?QOMEWL%aﬁbvyt%tW]pl'ﬁﬁ?ll?-ﬂ-]} pRepAoy b pyr azol - |
-yl']1-N- cycl opr opyl - 4- net benzam d

3- ( 5- Anpiperiding-3- c[ammhcm:ldnmpne«hywr pl perazi n- 1-yl met hyl ] - benzoyl } - pyrazol -

lz;/?/l)i N‘s’lgg A O g%ﬁ%ﬁﬁr‘}%egi/ S‘{? n;ﬁg}eol-]]ﬁ%lt)@p%‘:ioprggﬁz%%a}h)ﬁ %P%?HF{ 2-ben
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3-[5-Amino-4-benzoyl-3-(2-methoxy-ethoxy)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-

3-
y
[
3-
5-
3-
y

benzamide.
97. The compound of any one of claims 1-87 selected from:

; 3-[5-Amino-4-(3-iodo-benzoyl)-pyrazol-1-yi]-N-methox y-4-methyl-benzamide;
3-(5-Amino-4-benzoyl-pyrazol-1-yl)-N-methox y-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-(3-1odo-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide;
{5-amino-1-[2-methyl-5-(4H-[1,2 4]triazol-3-yl)-phenyl]- |H-pyrazol-4-yl } -phenyl-
methanone;
3-[5-amino-4-(3-[1,3]dioxolan-2-yl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyi-
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;



1-yl]1-N-c ycl opropyl - 4-net hyl - benzam de

3-(5- Am no-4- 13-[ (2- nor phol i n-4-yl - et hyl am no) - net hyl ] - benzoyl
}-pyrazol -1-yl)-N- cycl opropyl - 4- met hyjyybenzam de

3-(5- Am no- 4- 13- [ ( 3- nor phol i n-4-yl - propyl am no) - net hyl ] - benzoyl
}-pyrazol -1-yl)-N cycl opropyl - 4- et hyl - benzam de

3- [ 5- AnBNG:=aiaBYE [3didn@eBylpipBRa- ) -yiMdtBAIOknzoyl]-pyrazol-1-yl }-N-cyclopropyl-4-
| -yl]-N-cycl opropyl 4- et hyl - benzam de

3- [ 5- AninsBukbenzamsdaiy| - benzoyl )-imidazol- | -yl] -N-¢

ycl opr o] )
3-[5 g)#i ﬁn?%glzg $r$ﬁ§l?rg14 erﬁ]%t(])’l } S)enz rryl(} ;H/Oa}zo} I-yl]-N-cyclopropyl-4-methyl
-yl ] - N-Bmhﬁﬁu@pyl 4- et hyl - benzam de

3-[5- Am no- 4- (3-fl uoro- benzoyl ) -i m dazol - | cI o rop | - 4- met hyl - benzam
ide 3- ﬁsﬁﬁewmm 4&@ $2-magphehin- wbetbehwdgﬂnyoylﬁpmzeﬁ yCFYC QpreRyl-4-

ycl opr ﬁbmet h benzam de
3-[5- Anﬁ%dj Hﬁflfhoxy benzoyl ) -i m dazol -1 -yl]-N-cycl opropyl - 4- net hyl - benza
m de 33{[§~aﬁmm (4- Heﬂzilby)abaﬁa«ynwézbi-u ] fRZ@/ctoprop M 4-eth-Benzamide;

ycl opropyl - 4- rreth | - benzam de
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2 am SR St R e S a Rl o N b SoRipR 2 ethy-benzamide;
(5 cychapuamil oaLhammin Eole) i NRBERylon 4 i KBsob e carbon y1 - benzoi

acid tert-butyl ester 3-[5-Am no-4 | uor o- benzoyl )-imdazol-1-yl ]

- N CyCI &b p-dpyinog- %ﬂmamﬁ@ﬁmﬂb’ﬁ@nld&qlﬂ wrNa@ydeI;(rbgyizﬁbplethyl -benzamide;

e "52% SR T, %‘?yl Smidgz gl SRR 4 e R b amadEN 22 de

1-yl ] ’\B-QYQIQJF%QPWG@T yh%rdﬁ@&zﬁyl)%cyclopro yl-4- methyl benzamide;
3-[5- Am no- 4- ( 3, 4- di et hoxy- benzoyl)-ind azoP- 1-yl 1-N-cycl opropyl - 4- net hyl - b
enzam dé-[5-Amino-4-(3-isopropylcarbamoyl-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-

35%562%&%5}“ e3 benzyl oxy-benzoyl ) -i m dazol -1 -yl ]-N-cycl opropyl - 4- net hyl - ben

3-[5- Amyne:- Am(rfb i (3107 Qe AR h AT o- 88 Pk Sbhano TR AZA 1 - mbd o1 Y- gy ab-opr opy! - 4-

met hyl benzam de
3 [5 Amwéopromﬁ=4ely1ct}vbbolwhné¢ banoyl - 2- net hyl - phenyl ) - 1Hi ni dazol e- 4- car bony

ace cid tert- | ..ester
3 [ 5. An? Eg Plfmcwg é{ﬁ Blc é’ﬁ?’ﬁ'y]{ eqzﬁy]aagnbtfa_zol-l—yl]—N—cyclopropyl-4~methyl—
| -yl ] - NoGypahaRt opyl - 4- net hyl - benzam de
3- (5- Am no- 4- bénzoyl - 2- net hyl -i mi dazol - 1-yl ) - N- cycl opr opyl - 4- et hyl - benzani
de 3-[5-Amino-4-(3- methylcarbamoyl-benzoyl) imidazo}-1-yl]-N-cyclopropyl-4-methyl-
3- (5- Ar'%no 4- enzoyl 2- propyl -i m dazol - 1-yl ) - N-cycl opropyl - 4- net hyl - benzam d
e 3-[52AKPMYA- (3- car barmoyl net hoxy- benzoyl ) - pyrazol - 1-yl]-Ncycl opropyl - 4-

met hyl benz amhgle-4-(3-cycl Icarbamoyl-benzoy])-imidazol-1-yl cl 1-4-methyl-
3 (5 Am Eo 4-{3-] (2 o Or?éo%y Ca-rp?IB%SF azelnﬁoyl)- vt -a;éo ox%]eth %rog}énz{)nfl }y pyrazol -

) hbemymi@pr opyI 4 meth yl - benzam de 175

A D s B BT B2 I Y PN RO he g bt )+ v
benzamide;
3-{5-Amino-4-[3-(morpholine-4-carbonyl)-benzoyl]-imidazol-1-yl }-N-cyclopropyl-4-methyl-
benzamide;
3-{5-Amino-4-[3-(cyclopropylmethyl-carbamoyl)-benzoyl]-imidazol-1-yl }-N-cyclopropyl-4-
methyl-benzamide;
3-[5-Amino-4-(ietrahydro-pyran-4-carbonyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide;
3-(5-amino-4-benzoyl-3-methox y-pyrazol-1-yi)-N-cyclopropyl-4-methyl-benzamide;
3-(5-amino-4-benzoyl-3-ethoxy-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide;



3-(5-Am no-4-{3-[2-(3-am no-pyrrolidin-1-yl)-2-o0xo0-ethoxy]-benzoyl }-pyrazol -
| -yl)-N- cycl opropyl - 4- et hyl - benzam de

3-(5-Am no- 4-{3-[ 2- (3- et hyl am no- pyrrghi di n-1 -yl ) - 2- oxo- et hoxy] - benzoyl } - py
razol -1-yl)- N-cycl opropyl -4-neth yl-benzam de

3-(5-Am no-4-{3-[2-(3, 5-di net hyl - pi perazi n-1-yl ) - 2- oxo- et hoxy] - benzoyl } - pyra
zol - 1- y3.J5-bnimey¢lbeprapdpH24metbly bthoR pegyratd- 1-yl]-N-cyclopropyl-4-methyl-

3-{5- Ami no- 4-[ 3- (2- nor phol i n- 4-yl - 2- oxo- et hoxy) - benzoyl ] - pyrazol - 1-yl }-N-cyc
| opr opyPengamiggt hy| - benzani de 3- [ 5- Ani no- 4- ( 3-j
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1-yl] opr opy

3- [ 5- Anbdrgarhide3- { [ 2- ( 2- benzyl oxy- 5- chI oro phenyl ) - et hyl car banoyl | - met hoxy}-b
enzoyl ) - %razol N-cycl opropyl - t hyl -benzam de  3-[5- Am no-4-(3- f
[ 2- ( 5- chilpaeim- ﬁ;bsﬂwlripﬂéew Opr@wayw%ﬁ%&nwhy -RReYOR VP Yragehd v y)-

pyr azol h benzam de

3-[5- Ar’r?lé (ii c%bra IHJ%Q@ be zo%ct%) pyrazol -1-yl]-Ncycl opr opyl - 4- et hyl be

nzam de3-[5- amm0-4 -benzoyl-3-( g1per1dm-4 -yloxy)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
3-[5- Ami no- 4- (3- pyri di n- benzoyl) - pyrazol -1-yl'] - N-cycl opr opyl - 4- net hyl be
nzani debenzamide, tr1 uoroacetate salt

3-[5 An%-%)-amu{oqxfbegioy?ﬁ t%SfBSﬂXA))l poyyazglz?lyl) Nycylzlolgi'&ﬁﬁ l4°rBétﬂWlBen%aﬁF&ehyl benz

am de

3d( 5- A (®ahiy 4 bepsi-3naeRaReOMbn iyl -1 51 ¥ N).c ity ep o ar Bpthivt-Ber¥einhdd, benzam

i de

3-[5- Arﬁ—ﬁ@mm-éJ&éﬁz@pnroayk@iaﬁaamoed-&mq}lﬂo@fymyl)ﬁymaﬁwlsuifawl]HNptfsaéq)léﬁropy| -4-

methyl be

3 F.S A c#%onghffm 13 dfi%’ benzoyl ) - pyrazol -1-yl ] - N-cycl opr opyl - 4- net hyl - benzam
5-amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-3- methancsulfonyl 1H- Eyrazole -4-

3 [ 5- Am no-4-(3-eth oxypgenzoy )-pyrazol - 1-yl]-N-cycl opropyl - 4- net hyl - benzami
de carboxylic acid amide; and

|3 dEa5 Ar% grcr)nrflo ?(5 cyclggrxo%yf%ar%zan%y} 2@{etﬁy! henyple] mNt_hy}/suifO r?y]olq-y yrafzcr;r]13 Lyl - benzam

3- [ 5- Andansoxdnic 3cieyet @ RE@ROXY - benzoyl ) - pyrazol - 1-yl ] - N-cycl opropyl - 4- et hyl - b
enzan de

3- [ 5- Ani no- 49§.4- mEhhenypdadzdyny opy pholeims1L-§7 pelprted Eloopr opyl - 4- met hyl - benzam
i de

3- [ 5- Ant S APS G ANPRENADY B -2 oPToR - REMYE PIREBEN - 4- net hy! - be

nzam de3_[5-Amino-4-(3-methyl-benzoyl)-pyrazol-1-ylj N—cycloprop 1 4 methylbenzarmde
3-[5- Am no- 4- (4- met hyl Sul f anyl - benzoyl’) - pyrazol - - N cycl opr opyl - 4- et hyl
- benzam-tieAmino-4-(2-methylbenzoyl)-pyrazol-1-yl] N—cyclopropyl 4 methyl-benzarmde

3-[5- Aﬁ &gA 1(1 4n&tnqgtlhgg)|/fb %yl)b;?yr}%f ll)ylﬂ(lr cyc oprop% J meth%){%lar?z%noge}/ | -4-met hyl

-benza

3-[5- An3 Mai6d- 4td4%ﬂ&bp@fﬁégwﬁﬁ%[ @Z)Q]—Nlc%lde%ﬁéﬂCﬂnefP@PBé’ﬂz'aﬂnd@t hyl - benzam
de 3-[5-Am no-4-(3-fluoro-benzoyl)-pyra

- yﬁ.’ N- @%w@pngﬁyﬂz ahlcprgbd:ry_joyb@‘yz@mi—dal] N—cyclopropyl 4-methyl-benzamide

e e

] - N- cycsd aphipBYl- (ﬂtﬁab pyRemBaRb Fle2- He@hylgphenyl) lH pyrazole 4- carboxyhc acid
[ 5- Am no- 4- (4-fl uoro- -rret hyl - benzoyl ) -‘pyrazol -

-yl]- I\I—inllfﬁpfr‘mpyl 4- met hyl - benzani de

|3_ )[/;5] A ]f8%y¥8§8§@3ﬂ%%ﬁ@@gﬁgﬁil-phenyl)—3—methyl—IH—pyrazole-4—

3-(5- Amampo,gd@ya@id)&ﬁya@ﬁglar bonyl - pyrazol - 1-yl ) - N-cycl opropyl - 4- net hyl - benzam

' de 5-Amino-3-[(3-chloro-benzylcarbamoyl)-methoxy]-1-(5-cyclopropylcarbamoyl-2-
methyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester
3-(5-amino-4-benzoyl-pyrazol-1-yl)-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-cyanobenzoyl)-pyrazol-1-ylj-N-cyclopropyl-4-methylbenzamide
3-[5-Amno-4-(3-[1,3,4]oxadiazol-2-yl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-

methylbenzamide



3-[5- Ami no- 4- (3-vi nyl oxy- benzoyl ) - pyrazol -1 -yl ]-Ncycl opr opyl - 4- net hyl - benza
mde 3- { 5-Amno-4-[3-([1 ,3,4]oxadi azol-2-yl net hoxy) - benzoyl ] - pyrazol - |
-yl '} -N-cycl opropyl - 4-nethyl benzam dej

5- Ami no- | - (5-cycl opr opyl car banoyl - 2- net hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i c

acid (2-methyl-cycl ohexyl)-am de

5- A(T nos;ﬁs(ﬁinﬁmdczl PR(RGA D3y adRzBL RY) bepReNY-pyrakbt- Pyl aKyeloprapgt-hoxyl i ¢

aci phenyl am de

5- Ani nompthybbenzemigsr opy| car banoyl - 2- et hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i ¢

d t
5 am not 1 SO BEIRy AL syl vy -t e loms PR 4 B by
acid bheyahde2. 2. 1] hept - 2-yl am de

5- Ami no-1| - (5- cycl opr opyl car banoyl - 2- net hyl - Phenyl ) - 1H pyr azol e-4-car boxylic
aci d ( 13- [55 0-4-(3-cyclopropylcarbamoyl-benzoyl)-imidazol-1-ylJ-N-cyclopropyl-4-methyl benzamlde

3 [5 Am mﬁ’r&}mgg 45(3dda?ﬁaf]ﬂ<¥>hb%¥£6ﬂ i - ARNRCbpropYIr ARy E v¥hdanhcy ¢l opr op

enzam
5 Am n03-|[5%ﬂﬁ&)@—@@ﬂﬂmbﬁﬁthamy)b/}b%ﬂﬂ@ﬁlblpbffqlbbﬂly)H] Nty yprapel-¢- 4- car boxyl i c
acid 4- nethoxy-benzyl am de

5- Ami nomgthygeavemiglss opy| car banoy! - 2- net hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i ¢

acid in ¥l )
5- Am noﬁ%}(ﬁg&‘ cyéﬁ@p‘gg‘é‘\ﬂ"é‘rabraﬁé’% Pnzfylr)r&yﬁ%ﬁ(ﬂ lt?)eq]NI 3ycﬁlf-r%§/yr1§zglee yl4 car boxylic
aci d besmzyhalxi de 3- [ 5- Ami no- 4- ( pi peri di ne- - carbonyl) - pyrazol - |

yl]-N-cycl opropyl 4 nmet hyl - benzam de
52 Ami o3 AS0IBgCt s SPTERGEHEYP ety PYIBFRIn VN ey HPraRBr-Emetiedr boxy ! i

aci~d }yﬁ% ?@ yI am de
5- Am no cycl opropyl car banoyl - 2- net hyl - phenyl ) - 1H pyr azol e- 4- car boxylic
acid cy-¢i-ophniapyl@riagisamoyl-benzoyl)- pyrazol 1- yl] -N-cyclopropyl-4-methyl-benzamide

5- Ami no-1 - (5-cycl opr opyl car bamoyl - 2- net hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i
aci d 3-3-4dhiAsrieeeh Ay (Piparaane-1- carbonyl) benzoyl] -pyrazol-1-yl}-N-cyclopropyl-4-methyl-

5-Ami n é imigycl opropyl carbanoyl - 2- net hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i c
acid cycFopent yl am de 177

5- Ami no3-15-Amiay-dhGpdi ooyl inan®y lbeRzaVEL pyrhzgitie iy IN-c ydtbprpp plzbhetifid car boxyl i

acid 2,4- dichloro-benzyl am de
5- Ami nobqﬂzéfﬁl ycI opr opyl car banoyl - 2- et hyl - phenyl ) - 1H pyrazol e- 4- car boxyl i c

gcié\(rjn no‘%’ﬁk?ﬁ-ﬁ@ A{T@E{% ?mﬁﬁm@th{/ Cafb ?bﬁglpenzﬁéﬂﬁy)rathlﬁwazo)(ClOpsz% r%oxyl iC

acid 3, dethyl-benzamide

(¢

(¢

(¢

3-[5-Amino-4-(3-ethylcarbamoyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-methylcarbamoyl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-

benzamide

-,

3-[5-Amino-4-(3-cyclopentylcarbamoyl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-
benzamide
3-[5-Amino-4-(3-isopropylcarbamoyl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyi-
benzamide
3-[5-Amino-4-(3-cyclopropylcarbamoyl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyi-
benzamide

3-(5-Amino-4-{3-[(3-chloro-benzylamino)-methyl}-benzoyl }-pyrazol-1-yl)-N-cyclopropyl-4-
methyl-benzamide

3-[5-Amino-4-(3-{[2-(3-chloro-phenyl)-ethylamino]-methyl } -benzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methyl-benzamide

3-(5-Amino-4-{3-[4-(3-chloro-phenyl)-piperazin- [ -ylmethyl]-benzoyl } -pyrazol-1-yI)-N-
cyclopropyl-4-methyl-benzamide



di chl or o- benzyl am de
5- Am no- 1| - (5-cycl opr opyl car banoyl - 2- net hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i c
acid (4- methyl-cycl ohexyl)-am de 174
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o
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acid 2- _nethyl -benzyl am d

5- Ani no31[5(1°9n’é*9rﬂ sy éﬁﬁwﬁdmld@pﬂt)ﬂbN prstanep Y femptyhbeizamidec ar boxyl i ¢
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2 i no D5 e Y TRl HBMAR imjdazo) Lyl Neoyelomonyd-methyLbenzgmide. |

aci d ( 23-[Fupiold-(5-Auytdo-=einbByy])-1@itags-1-yI]-N- cyc]opropyl -4-methyl-benzamide

5-Am no-1| - (5-cycl o ro%l car banoyl - 2- et hyl - phen -1I—I-J3yrazol e- 4- car boxyl i

aci d
5_
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inethyl-benzamide

13 [éy%l}'ll@ﬁé& Varp-bgpz@yd)-imidazol-1-yl}-N-cyc opropyl—
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5- Ani noal[s(AimyIczI gpﬂ@mmeﬂImwdai’olmemw -cph1epipby -4A-rhetyyl e ot #nide car boxyl i c
acid (2,2- dinethyl-propyl)-am

5-Amin
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5-Am n

o315 (Agnimpct- ik e A imidaestHyy I Dhevonronv-byetsbbenzarids boxy |
1
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(@]

o

5- Ami no- | - (5-cycl opropyl car barmyl 2- nmet hyl - phenyl ) - 1H pyr azol e- 4- car boxyl i c
aci d cyadrahbwtyl estast hyl - ami de 3 [5 Ani no- 4- ( 3- cyanobenzoyl ) - pyr azol -
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s

3-[5-Amino-4-(benzo{1,3]dioxole-5-carbonyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide
3-[5-Amino-4-(4-chloro-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3 4-dimethox y-benzoy!l)-imidazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-benzyloxy-benzoyl)-imidazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(4-fluore-3-methyl-benzoyl)-imidazoi-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-y!)-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-cyciopropyt-4-
methylbenzamide

3-(5-Amino-4-{3-[2-(4-methyl-piperazin-1-yl)-2-oxo-ethoxy]-benzoyl } -pyrazol-1-yl}-N-
cyclopropyl-4-methyl-benzamide

_y|



met hyl benzam de 3-[5- Am no-4-(3-pyrim din-5-y]-benzoyl)-imdazol - |

-yl ]-N-cycl opropyl - 4- net hyl - benzam de

3-[5- Ami no-4- (3-pyrimdin-5-yl -benzoylyrsi m dazol - |

-yl ]-N-cycl opropyl - 4- et hyl - benzam de

3-[5- Am no-4- (3-pyrimdin-2-yl -benzoyl)-im dazol -

I -yl]- ’\BQB‘ECA@MOO@B—(ZLUHBQHMBerﬁﬁﬂzlaméiﬂoxy)-benzoyl]- yrazol-1-yl}-N-cyclopropyt-4-

5- Ami no- 1| - (5-cycl opr opyl car banmoyl - 2- met hyl phenyl 5-4- met hyl sul f onyl benzoyl -
| H i mi gedol-desanmiilno- |

e e e e

yl benzo

3- [ 2- (4cy@épivpylpi-pRiBLibBndanyilis - €t hoxy] - benzoyl }-pyrazol -1-yl)-N

cycl opr op¥l - 4-met hyl -benzam de_ 3-[ 5- Am no- 4- § 3-{

2-[bis-84 an@ﬂyiit[%ﬁ—ymmlm]nommlﬁn}-h soteshopy-bergryl ) -gyrgzokid -yD)-

cycl oprﬁpé/l 1 4- megtlyl - bepzam ded 3-{

5- Ami no- 4_)tc£p_p((§3_y i @F%Pﬁ?ﬁ@gﬂ et hoxy) - benzoyl ] - pyrazol - 1-yl

} - N- cycBgpraninbo-41 3 P hgldiRemg Bpipdfizin- | -yl)-2-oxo-ethox y)-benzoyl }-pyrazol - 1-yl)-N-

3-{5- Am ﬁo- 4-1 3-( 5 3|[@5| hydr oxg- 1;E)nrpgpoxy) -yb)enzoyl ]- p§/]r azol ¥|}-pf| }-N- cbglz:l opr opyl
-4- et hydlepapdri-tethyl-benzamide

S S L Kl b R SR e B R I R
3-{ 5- AmhRntbbdrabfide [ 1, 2, 4] triazol -3-yl) - benzoyl | - pyrazol -1 -yl }-Ncycl opr opy
| -4- met hyl'-benzam de 3-{ 5- Am no-4- 53- 4H- [

, 2, EY = 1 vile ca - T -
1, 2, 4] t BilaZoning=4y(3 { [§ b Aeprgimpgazal-dtylmethy])jcarpagyar opedipyy 1-henpeyhypyrazol
bepzam ge 1%9. The cPap9 d of any one of clains 1-23, wherein: R is
hy ge ‘YHf a‘:é”&]lo,l"fw K sm%@?ﬁlr]ged‘éﬁn al kyl; Ais an aryl or heteroaryl ring;

B is an3gsym@b-Het LBENnz{oR G5 -chito-gReh §1)- B8ty adsurvd vl 1- PBthoR PR bz oy1)-
substi tu?ed het eroaf[;/zlc@or -%(O NRSORS1 ( V\ﬁ‘%re y(%RSO anyd] R81 a?g [ ndg[%endent |y
hydr ogepyrasdlkly yl]-N-pdloprioryl-4-metindsbgnzarhidelr oxy, heteroaryl or optionally

i no,  SRYYIRPRECal Py gos P LU ater Hm e P>
substi t g{asbibeligmneeyabyopy(4bnapflieAAlhie subst i tuted aryl or heteroaryl;

3-[5-Amino-4-(3-pyrazin-2-yl-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide
3-[5-Amino-4-(3-pyridin-2-yl-benzoyl)-pyrazol- -yl]-N-cyclopropyl-4-methylbenzamide
3-[5-Amino-4-(pyridine-2-carbonyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyi-benzamide
3-(5-Amino-4-cyclopentanecarbonyl-pyrazol-1-yl}-N-cyclopropyl-4-methylbenzamide
3-[5-Amino-4-(benzo[ 1,3]dioxole-5-carbonyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide

C 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-benzarmide
3-[5-Amino-4-(3-cyclopropoxy-benzoyl)-pyrazol- 1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(4-methoxy-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3,4-dimethoxy-benzoyl}-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(4-methylsulfanyl-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3-methylsuifanyl-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-(3-fluoro-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide
3-{5-Amino-4-(3,4-difluoro-benzoyl)-pyrazol-1-yl}-N-cyclopropyl-4-methyl-benzamide
3-[5-Amino-4-(3,5-difluoro-benzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-benzamide



(e) heteroal kyl; (f) heteroal kenyl; (g) heteroal kynyl; (h) heteroal koxy;
(i) heteroalkylamno; (j) optionally substituted heterocyclylal kyl; (k)
optionally substituted heterocyclyl al k l; (1) optionally substituted
het er ocycl yl al kynyl; (nm) optionally substituted cycl oal koxy,

cycl oal kyl al kyl oxy, heterocyclylal koxy or heterocyclyloxy; (n) optionally

substi t gl ech RRLEL-OLH ML Rbrte ABeARy)- ﬁﬁhz&ntmmabwoﬁr@pflu-mt benzamide

het erocycl yl al kyl carbonyl ;  (p) heteroal kyl carbon

NHSO2R6 where R6

i s al kyB; [5m@pdhwiluor@rbqnp@ylbnwalzyl 1?/UH§{CW@h9PEIPYKétI@¢thIy’QﬂHWE1d@yI (r)

- NHSO2N

al kyl

drogen

gL e o et G oy P el Blon S oyl tehranS | 9907,

-NH - or 3:15.3(@no-4- 1 eIm91dx yLienady1i- Pyﬁg@m Naw; clbgro%M -4 8idh {¥behgarfidano,

optionally substituted héteroary
-SC2R143{y5

opti ona
R16, Rl

- CONR12R13,
5@NR‘4EII3i(6l 3, S EhiRAG-2- ahnethlmsmmzsmh]a)yrméfleymﬂ qyglcmquml or
llI‘K bstlt ted heterocycle, R 1 is alkyl, and R12, R13 , R14 R 6,
ﬁ} ?&13 SAtF'™YS are, independently of each ot her, hydrogen al kyl or

het er oakkyhincl 895- c@&bogr@ﬁ%%@%—%ﬁ}l -phar Bﬁopyrﬁg&leﬁﬂ&r% lic acid

i ndependently représe

t 'hydrogen; al kyl hydr oxy,” or R20 and R21 toget her

are - (CH2etvfiarvelahekgl)2node3 and R22 is hydrogen or al kyl; (u)

- NHC( X)
each ot
R26 i nd
substit

C

.

Ry e aPRgH OBy ks BRI ¢ By Py e SR iRe F RS andt
Eﬂﬁgﬂﬁﬂﬁéy represent hydrogen, alkyl, heteroal kyl or optionally

het erocycl yl al kyl, or R25 and R26 toget her
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1 H-pyrazole-4-carboxylic acid (1-

ethyl-propyl)-amide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1 H-pyrazole-4-carbox ylic acid
bicyclo[2.2.1]hept-2-ylamide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1 H-pyrazole-4-carbox ylic acid (1-
ethy

3-[5-Amino-4-(2,5-dimethyl-pyrrolidine- 1-carbonyl)-pyrazol-1-yl]-N-cyclopropyl-4-methyl-
benzamide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carbox ylic acid 4-
methoxy-benzylamide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carboxylic acid indan-
1-ylamide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H—pyrazole-4-carboxylic acid
benzylamide
3-{5-Amino-4-(piperidine-1-carbonyl)-pyrazol-1-yl1]-N-cyclopropyl-4-methyl-benzamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic acid
cyclohexylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carbox ylic acid
cyclopropylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic acid 3-
chlorobenzylamide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carbox ylic acid

cyclopentylamide



with the nitrogen to which they are attached forman optionally substituted
heterocyclyl ring; (w) -S(O 1R27 where n is an integer fromO0O to 2, and R27
is alkyl, heteroal kyl, optionally subgtituted heterocyclylal kyl or
-NR28R29 where R28 and R29 are, independently of each other, hydrogen,

al kyl or heteroal kyl; (x) cycl oal kyl al kyl, cycl oal kyl al kynyl and

cycl oal B%mirioynyﬂ -cyclaproppiparbamall-y-nsaulind tphe g 1pd Hap yrazaae-Kydarbdxglio acid2t-oxy  or
am no; é ar I am noal kyl ene or heteroaryl am noal kyl ene; (2z)

Z aI kyI @’t‘r‘ argide 7- g kyl ene- OR32 where Z is-NH, - N(lower alkyl)-

o g e P po ot Db e e T, 3101

ar e i ndepgoitaRimathylydridgen or al kyl); and (bb) heteroaryl al kenyl ene or
het er oar yI al kynﬁsaene R4 is selected fromt heéﬁr oup .consi sting of:

hydr ogef;Ampgy -k yplopropylcabrippyl-2-methyd tpbsryl)- L Eneyragds-4apghard)c aqd 3r4s

sel ecte consi sting of 181 a) hydrogen b) hal o; c
al kyl ; 9%5509%2%%3{ hideP (e) thi oalgkyl (f)(hildrgxy ° (g)(a?n' no; (h§ )

al kyl arrisnagnmoéi 5- dycad)lh‘ysbﬁllﬂhrlb@moyl( ? )ndﬂl%thm@ﬂj/lb()lﬂ pYriloleptdacnalyliy agdlsst i t ut ed
het er Ocycthy’l—cyclohexyl) amide

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carboxylic acid 3-
trifluoromethyl-benzylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1 H-pyrazole-4-carboxylic acid (4-

tert-butyl-cyclohexyl)-amide

(""\.

5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carbox ylic acid (2,2-
dimethyl-propyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic acid 3-
methoxy-benzylamide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1 H-pyrazole-4-carboxylic acid 4-
fluoro-benzylamide
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)- | H-pyrazole-4-carboxylic acid 2-
methyl-benzylamide

! 5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carbox ylic acid
(pyridin-2-ylmethyl}-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)- 1H-pyrazole-4-carbox ylic acid (2-
morpholin-4-yl-ethyl)-amide
5-Amino-1-(3-cyclopropylcarbamoyl-2-methyl-phenyl}- 1H-pyrazole-4-carbox ylic acid (1-
cyclohexyl-ethyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carboxylic acid (1-
phenyl-ethyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1H-pyrazole-4-carbox ylic acid (2,2-
dimethyl-propyl)-amide
5-Amino-1-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-1 H-pyrazole-4-carbox ylic acid (1-
ethyl-pyrrolidin-2-ylmethyl)-amide



(1) optionally substituted heterocyclylalkyl; (m optionally substituted
het erocycl yl al koxy; (n) al kyl sul fonyl; (o) am nosul fonyl,

nono- al kyl am nosul fonyl or di- al kyl amjygosul fonyl; (p) heteroal koxy; and

(q) carboxy; R6 is selected fromthe group consisting of: (a) hydrogen; (b)
hal o; (c) alkyl; and (d) al koxy; prodrugs, individual isomers, mxtures of
i sonmer s5andinophes-oRdepibp pairbymagicE piedibl hemy1i-3 H hesaod-4-chtfox ylibacidgppound of
any one of clainms 1-26, 29-61 and 65-87 wherein A or Gis a cycloal kyl
group. RpIolidred-dotpdbAeidst any one of claims 1-26, 29-61, 65-87 and 100,

wh [ ' I I . d of
" ot s eGSR et AU FOPURY ARlSRc POun ©
pyrazol ejdcdgtiekyNmepsl-epidpy! - 4- met hyl - benzani de. 103. The conpound of any of
clainms 1-87 that is 3-[5-am no-4-(3-cyanobenzoyl

pyr azol 345AMINRL (Tt wpebpyiyl-nysazel il h&faqwls@row@-mqtbw.bewaﬁﬁa@ maceut i cal
iti Lsing. . f . f ' -103 and
ohar macaUsT ARy TR L AReYALy A B0 e BRI & S ompos it on o

cl ai m 19dtHedénzhmideor mul ated for single dosage administration. 106. An
article of manufacture, conprising packaging naterial, a conpound of any

one of éilaiAmine-4ERpwinidin-dsylbsatanl)-frdazal dayll-hycygersoext4-mgthygbenzamide

anel i or at;| one nmor e, synpt.ons .of .n38 ki - i at ed, di es ar.

i sor der Lo pB0S-PLp P Hin STy Bl Bt NE ST RS EpER-oe
treati ngq[SDXrﬁM@fH—'mﬂymﬁfdiﬁaf}Jl15@5%81%1391@%1qtylm-@y&dpmﬁﬁminﬁfhyﬂﬂ%gniﬁhﬁaé e-
medi at ed di seases or disorders. 107. Use of a conpound according to any one
of cl ai AsdminpeB-(Hreyeloproptedrhamay e onethylpherylt-drmanthylsotfontbenrent Hént
prevention or, anelioration of one or nore synptons of p38 kinase- nedi ated
di ?s-easegmgj Z%Jlesor ders. 108. Use according to claim107, wherein the disease

or di so5dghinos!-ERERISREpFIERBAmMOy]-2-methylphenyl)-4-[3-(5-methyl)oxadiazol-3-
ylbenzoly]-1H-imidazole
3-(5-Amino-4-{3-[2-(4-methyl-piperazin- I -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-y])-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-methyi-
benzamide.
99.  The compound of any one of claims 1-23, wherein:
R' is hydrogen or acyl;
R? is hydrogen or alkyl;
A is an aryl or heteroaryl ring;

B 1s an aryl or heteroaryl ring;



i nfl ammat ory di seases, autoi mune di seases, destructive bone disorders,
proliferative disorders, angiogenic disorders, infectious diseases,
neur odegener ati ve di seases, and viral gdigseases. 109. Use according to claim
107 or claim 108, wherein the disease or disorder is selected from
pancreatitis (acute or chronic), asthma, allergies, adult respiratory
di stress syndrome, Dhisbeiceoapyisopiiuially eutmuituredhetyrodié eas€(O)NR¥R® (where
gl onerul onephritis, rheumateid arthritis, systenic |upus erythematosis,
scl eroder ma, chroni cRt Hpddt date iadenepdgrtlydhydrdgsasdkylagySpdhing opast ri ti s,
di abet es, aut oi mmune [ 1 Sy ' ni a,
t hr ombocyt openi a, a{lg(gjig%&?%@Pf&s@ptlgﬂgbﬂ%Jc?gg@ﬁd\r}?%{é%g?l tis, nyasthenia
gravis, multiple scl & dsietectddtidranmagrony colisel ofi sease, ul cerative colitis,
Crohn's di sease, psoriasis, graft vs. host disease, inflamatory reaction
i nduced by endotoxin, tub@ cul 38180, Aedapmedrdidkylamingscl e degenerati on,
cachexia, psoriatic art hgg)ti S’acgﬁintir%" S syndrone, gout, traunmatic
arthritis, rubella arthriti’s, acute synovitis, pancreatic (3-cell disease;
di seases characterized by (dyassbpgomglytsubfhited hetetdcllgl;i on; rheunat oid
spondylitis, gouty arthritis and other arthritic conditions, cerebral
mal aria, chronic pul nonar{d i nPPasaAlySH)stdpted 488 or Betero@bdi s, pul nonary
sar coi sosi s, bone resorpt 'kegn dhgt%ﬂasaﬁ{ l_aI | ograft rejections, fever and
nyal gias due to infection, ‘cachéXia secondary to infection, neloid
formation, scar tissue forfiyati aserddlieayrti ve colitis, pyresis, influenza,
osteoporosis, osteoarthritis and multiple nmyel oma-rel ated bone di sorder,
acut e nyel ogenous | eukeni &) ch?‘@?ﬂa@()m’gl ogenous | eukem a, netastatic
nmel.anoma, Kaposi's sarco ) rrukgtiepl ﬁ(rpé,el oma, sepsis, septic shock, and
Shingel | osis; Al zhei ner's di‘seasé, Paikhson' s di sease, cerebral ischenias
or neurodegenerative disease caesaAliBYarhingumatic i njury; angi ogenic
di sorders including solid tunors, ocul ar neovasculization, and infantile
haemangi onas; viral diseaSeés 18Btionafly|sybstigicdsefewcheptdksi s i nfection
(including hepatitis A hegpatif]s Ny Jinfection and CW
retinitis, ADS, SARS, ARC or %ﬁﬁ?@#ggg?/%%&g%@ih%geefoﬁg%l?{lasﬁ%’¥3 e, nyocardi al
i schem a, ischemia in stroke hepfiénafliylsabdtBute@he@fbchypRStydyi;vascul ar
hyper pl asi a, cardiac and renal reperfusion injury, thronbosis, cardiac
hypertrophy, thrombin ind(iebd ppéenalletsubsgiinted aydlenkoxyeapdedkeltkalanyd/ or
toxi ¢ shock syndrone, and cond'hti ons agioci at ?‘d W t hl rost agl andi n
endoper oxi dase synt hase-2. 110. euﬁ"?éyf)lﬁ SEOFERCYESM s tion of claim 104
or claim 105, further conp)i Si BtioN§ s@bstAMES hokrdchayfatly1 aWnBY:
corticosteroid, rolipram calphostin, a CSAID, a 4-substituted
i m dazo[ 1, 2- A] qui noxal i nefo)i nt eptienallysubQitutad fetarssgdytallodiaborylsal i cyl at e,
nitric oxide, an i nmunosuppressant ntl)JcI ar transl ocation inhibitor,
deoxyspergualin (DSG): a H8n- sPEFSAAIcHPUNEi i nfl ammat ory drug (NSAI D).
i buprof en, cel ecoxib, rofgpoxi mHgoggéw@gﬁ,Rﬁnggnk@i)q;,@@goalk)q%@ th@sone; an
antjviral agent, abacavir; an anti proliferative agent, nethotrexafe,
I eQunom' de, FK506; a cyt ot oxi sulgtitged beteohydplalkyl, cycl ophosphani de, a
TNF-a inhibitor, tenidap,.an L~TNE7a0t | bodys, ol ubl e TNE receptor, and
rapanycin, or derivati ves(rt) her gﬁﬁbozﬁﬁ ﬁmwhere angRs8 are, mcfepen ently O?Q&C?l

other, hydrogen, alkyl or heteroalkyl;

(s) —‘Sf'—(alkylene)—R9 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 alky! or optionally
substituted heterocycle, R'' is alkyl, and R!Z RY ,RM'RIS ‘
R'® RY R'® and R" are, independently of each other,

hydrogen, alkyl or heteroalkyl;



111. The use of claim 107, wherein the kinase is p38cx kinase or p38(3
ki nase. 112. A process for preparing a conpound of claim 16, conprising the
steps of (i) and (iii)-(vi), or the sfggps of (ii)-(vi), as follows: (i)
reacting a 2-keto-3-phenylam noacrylonitrile of fornula 1. R3 0 RQ CN PhHN
with a hydrazine of formula 22 HN NHo D BD R6 R5 2 to provide a conpound
of formula (1) where R i gvhydrogamRPaNRESF?) fhénk RPG&RCT iR
2- ket 0- 3- phenyl am noacrylonitrile of formula 3: Z0 R4 CN PhHN 3 wherein
Z is hydroxy, nitro or hal o, witdepandepty asnresenbhydregam pikybor ydsexy pe a
conpound of fornmula 4: Z 0 Ag24 N,H B 4 by
conversion of the Z group to tr%{eRad]éfs\iiargé\le%fg)arreo'&%ﬁgﬁag}%%?g% léroyt’:\%?r%ound of
claim1 where R is hydrogen; @ ishyafige@aahlkyl;nodifying any of the R, RS,
R, RS or R6 groups; (iv) optional I% co%vggti ng the conpound of. fornula (1)
prepared in steps (i), (iiy orNHGEOINBL& ewhercvhs -€bor eSpamdiRngngdci d
addition salt by treatnment withq2an_ .agid; .(V tional l erti t he
conmpound of forrmula (1) prepar i ‘Eﬁ%@d‘%‘?tgy,‘%?ﬁaf*j Ot%er’)ﬁygl%%gn’ atlky'?%r
heteroalkyl;

(V) "CONR®R? where R® and R* mdependently
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;

e

(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, alky! or heteroalkyl,

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

(y) arylaminoalkylene or heteroarylaminoalkylene;

(2) Z~alkylene—NR30R31 or Z-alkylene—OR32 where 7 1s-NH-, -
N(lower alkyl)- or -O-, and R* R*%and R¥ are

C independently of each other, hydrogen, alkyl or
heteroalkyl;

(aa) -OC(O)-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) atkyl;

(d) alkoxy; and
(e) hydroxy;

R’ is selected from the group consisting of



or (iii) above, to the corresponding free base by treatnent with a base; and
(vi) optionally separating a m xture of stercoi soners of a conpound of
formula (1) prepared in steps (i) - (vygjabove, to give a single

stereoi somer. 113. A process for preparing a conpound of claim 16, which
process involves reacting a conpound of formula 5: 185 O N FipN D B R6
Re 5 wherein L is a |eavig)g gho@pgemnider organonetallic displacement
reaction conditions, with an organonetallic reagent of fornmula: R3 M+ R4
wherein Mis a nmetallic et yhaloo provide a conpound of formula (1) where
R, is hydrogen; (ii) optkgnal%¥ podi fying any of the R, R3, R4, R5 or R6
groups; (iii) optionally Bnve W%g the conmpound of formula (1) prepared in
steps (i) or (ii) above, ($)0 thglganeiesponding acid addition salt by
treatment with an acid; (iv) optionally converting the conpound of formula
(1) prepared in steps (i) @r (ithipalk§bove, to the corresponding free base by
treatnent with a base; an@a(v) o&;ionally separating a m xture of

st ereoi sonmers of the conpound BV Béyed in steps (i) or (iv) above, to give
a single stereoisoner. 11y A ggfipeund of any one of clainms 1-103 for the
treatment, prevention, or “anelioration of one or nore synptons of a p38

ki nase nedi at ed di sease ofh)di satkjdaminp;

(1) dialkylamino;
() heteroalkyl;
&) optionally substituted heterocycle;
C (1)  optionally substituted heterocyclylalkyl;
(m)  optionally substituted heterocyclylalkoxy;
(n) alkylsulfonyl;
(o)  aminosulfonyl, mono-alkylaminosulfonyl or di-
alkylaminosulfonyl;
(p) heteroalkoxy; and
(q) 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.
100. The compound of any one of claims 1-26, 29-61 and 65-87 wherein Aor Gis a
cycloalkyl group.
101. The compound of any one of claims 1-26, 29-61, 65-87 and 100, wherein A or
G is a cyclopentyl or cyclohexyl group.
102.  The compound of any of claims 1-87 that is 3-(5-amino-4-benzoyl-3-methoxy-
pyrazol-1-yI)-N-cyclopropyl-4-methyl-benzamide.
103.  The compound of any of claims 1-87 that is 3-[5-amino-4-(3-cyanobenzoyi)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide.
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104. A pharmaceutical composition, comprising a compound of any one of claims
1-103 and a pharmaceutically acceptable carrier.

105. The pharmaceutical composition of claim 104 that is formulated for single
dosage administration.

106.  An article of manufacture, comprising packaging material, a compound of any
one of claims 1-103 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 is useful for treating, preventing, or amehorating one or more symptoms of p38 kinase-
mediated diseases or disorders.

107.  Use of a compound according to any one of claims 1-103 in the manufacture of a
medicament for the treatment, prevention or amelioration of one or more symptoms of p38 kinase-
mediated diseases or disorders.

108. Use according to claim 107, wherein the disease or disorder is selected from
inflammatory diseases, autoimmune diseases, destructive bone disorders, proliferative disorders,
angiogenic disorders, infectious diseases, neurodegenerative diseases, and viral diseases.

109.  Use according to claim 107 or claim 108, 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 B-cell disease; diseases characterized by massive neutrophil infiltration; theumatoid
spondylitis, gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption disease, allograft
rejections, fever and myalgias due to infection, cachexia secondary to infection, meloid
formation, scar tissue formation, ulcerative colitis, pyresis, influenza, osteoporosis,
osteoarthritis and multiple myeloma-related bone disorder, acute myelogenous leukemia,
chronic myelogenous leukemia, metastatic melanoma, Kaposi's sarcoma, multiple myeloma,
sepsis, septic shock, and Shigellosis; Alzheimer's disease, Parkinson's disease, cerebral
ischemias or neurodegenerative disease caused by traumatic injury; angiogenic disorders

including solid tumors, ocular neovasculization, and infantile haemangiomas; viral diseases
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including acute hepatitts infection (including hepatitis A, hepatitis B and hepatitis C), HIV
infection and CMYV retinitis, AIDS, SARS, ARC or malignancy, and herpes; stroke, myocardial
1schemia, ischemia in stroke heart attacks, organ hyposia, vascular hyperplasia, cardiac and renal
reperfusion injury, thrombosis, cardiac hypertrophy, thrombin induced platelet aggregation,
endotoxemia and/or toxic shock syndrome, and conditions assoctated with prostaglandin

endoperoxidase synthase-2.

110.  The pharmaceutical composition of claim 104 or clatm 105, further comprising
one or more of the following: corticosteroid, rolipram, calphostin, a CSAID, a 4-substituted
imidazo[1,2-Alquinoxaline, interleukin-10, a glucocorticoid, a salicylate, nitric oxide, an
immunosuppressant, a nuclear translocation inhibitor, deox yspergualin (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-o inhibitor,
tenidap, an anti-TNF antibody, a soluble TNF receptor, and rapamycin, or derivatives thereof.

111, The use of claim 107, wherein the kinase is p38a kinase or p38f kinase.

112. A process for preparing a compound of claim 16, comprising the steps of (i}

and (111)-(vi), or the steps of (ii)-(vi), as follows:

(1) reacting a 2-keto-3-phenylaminoacrylonitrile of formula 1:
R2 0
R4 CN
PhHN

fr—s

with a hydrazine of formula 2:

NH
HN™ 2

o

RO R®

(L3

to provide a compound of formula (I) where R' is hydrogen; or
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(i1) reacting a 2-keto-3-phenylaminoacrylonitrile of formula 3:

CN

PhHN

3
wherein Z 1s hydroxy, nitro or halo, with a hydrazine of formula 2 to provide a compound of

formula 4:

z 0
R* / }N
HoN N oD
(2
4

followed by conversion of the Z group to the desired R’ group to provide a compound of
claim 1 where R' is hydrogen;

(iii)  optionally modifying any of the R', R* R, R’orR® groups;

(iv)  optionally converting the compound of formula (I) prepared in steps (i), (i1)
or (ii1) above to the corresponding acid addition salt by treatment with an
acid;

(v) optionally converting the compound of formula (I) prepared in steps (1), (ii)
or (iii) above, to the corresponding free base by treatment with a base; and

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

113. A process for preparing a compound of claim 16, which process involves

reacting a compound of formula 3:



"

0
L
\
/ %
R8 RS

[

wherein L is a leaving group under organometallic displacement reaction conditions, with an
organometallic reagent of formula:

RS

M*
H4

wherein M is a metallic moiety, to provide a compound of formula (I) where R'is hydrogen;

(i)  optionally modifying any of the RY, R’ R* R’ orR® groups,

(iii)  optionally converting the compound of formula (I) prepared in steps (i) or (i1)

above, to the corresponding acid addition salt by treatment with an acid;

(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

(v} optionally separating a mixture of stereoisomers of the compound prepared in
steps (1) or (1v) above, to give a single stereoisomer.

114. A compound of any one of claims 1-103 for the treatment, prevention, or

amelioration of one or more symptoms of a p38 kinase mediated disease or disorder.





