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WD 2004/ 099156 PCT/ US2004/ 013604 ARYL- SUBSTI TUTED
PYRAZOLE- AM DE COVPOUNDS USEFUL AS KI NASE | NHI Bl TORS

weebatoegisfppl i cations 5 This application clai "BCThS2004/013604

benefit of priority under 35 USC 119 of US patent
application Serial No. 60/467,029, filed May 1, 2003,
ARYESUBSTTDUTED BY RA ZOLEAMIPDE OMPOTUNRS USERII AS
by reference. This application is related to US patent
gé INBIBEEORY Nos. , and , incorporated herein
both of which also are assigned to the present
assignee, filed concomntantly 10 herewith, and which
claimthe benefit of pReletddApplicatiéngat ent application

Seri al . 60/467,029, filed. 1,.2003. FEi f
the Inv ﬁﬁfsi f’d’rﬁ’ﬂ?ﬁfog 99%19‘& A ‘beﬁ‘e‘?‘gﬁ%fé%lt%‘ 8“5’61 HGe sT19 of US
Ex&ﬁ%ﬁpﬁcﬁﬁfd Y& RMpOUELe2 9 $BidMal r 2008 #id digirPShtentSof

I nasé-associ ated conditions. The invention further

pévicheis mecorporpled hamirebit fegepncee dinproariplicetien is s¢laigtl te Hg ratent
| east ..one ¢ ound according;to the inventi. .
ﬁgﬁlca{lplég?pﬂgw%% 8t _ gglgd ) . ’illg%géjosfg%g Ihereln,
BBt FAshieh alsh Biddistighe foltke prebdnt atgigek, filkdBokddhgiganily a
mamal . 20 Bac;?round of the Invention A | arge number

beregijthornchwbichalaimdhp henstit of prierity of Usnbrigs ppplicetipp ng@al No.
i6¥]fﬁ'6‘f%ggﬁllehl\z}a %5—063 I L-8 and TNF-a. Overproduction
0 c

Cyt'okines"s as 1L-1 and TNF-a are inplicated in
a wde variety of diseases, including inflammtory

bowel disease, rheumatojd art Eri tis, psoriasis,
multiple sclerosis, e ithe 10055 st eopor 0si S,

Al zhei ner' s di sease, and congestive heart failure,
anong Thishiaventfonanlajes tepyrarole-desivsscqmpoundsy/geful far treating p38

1999 L. Dpp. - 54 .Sal i1 ur . :
(i osofstRpnditigny e Rl Buficy R ming b pharmhEitrica
Runpbsifatd @itsiningdi kastese thrapoyprdotcebmlingotthgmvestia whful for
cytokines are effective jn treatin hronj c. . .
ering rR bRgsecpssesited congiiiaps, 318 meBpds ginPiing the activity of

ihedy to TNF-a (Enbrel) [Rankin et al.,
%?’.g%g‘lﬁ%@%ﬂie%uﬂn“g%ol., Vol . 34 (1995), at pp. 334-42].
and sol uble TNF-c receptor-Fc fusion protein

(Etanercept) [Mreland et al., Ann. Intern. Med., Vol.

130 (1999), at pp. BaBkerbuld®of MAiVeRlion
PCT/ US2004/ 013604

A large number of cytokines participate in the inflammatory response,

including IL-1, IL-6, IL-8 and TNF-o.. Overproduction of cytokines such as IL-1 and
TNF-o. are implicated in a wide variety of diseases, including inflammatory bowel
disease, rheumatoid arthritis, psoriasis, multiple sclerosis, endotoxin shock,

osteoporosis, Alzheimer’s disease, and congestive heart failure, among others [Henry

et al., Drugs Fut., Vol. 24 (1999), at pp. 1345-54; Salituro et al., Curr. Med. Chem.,

Vol. 6 (1999), at pp. 807-823]. Evidence in human patients indicates that protein
antagonists of cytokines are effective in treating chronic inflammatory diseases, such
as, for example, monoclonal antibody to TNF-a (Enbrel) [Rankin ef al, Br. J.
Rheumatol., Vol. 34 (1995), at pp. 334-42], and soluble TNF-c receptor-Fc fusion
protein (Etanercept) [Moreland et al., Ann. Intern. Med., Vol. 130 (1999), at pp. 478~
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86]. The biosynthesis of TNF-a occurs in many cel

types in response to an external stinulus, such as,
woaoo4aaispl e, a mtogen, an infectious organi SERCTAIS2004/013604

trauma. Inportant nediators of TNF-a production

include the mtogen-activated protein 5 (MAP) ki nases,

a6t.am |y of Ser/Thr protein ki nases that activate

their ?hp@» tra g hosphoryl at i on The MAP ki nases
are a Sese T TPB 2 e0eiss PP ELLPPESE TERPRA P 20
leRie Et‘ﬁﬂufﬁgt eﬂtas lfbpéyzafr‘fiﬂé Q. rﬂﬁ't%eﬂf APPERLBLY organism, or trauma.

cyt okl nes, dot oxi n travi o light, and-osmotic
ghmpokant @n-;ehatm@ of TANE-olghectiva sehide th@ﬁuﬂoga&smva&ldsmotem
known as cytaokine suppressive 10 anti-inflammato

i ‘Wﬁp dikdehg fpmiy ef Aoy Baamytcgr kipgees g ?%W%Weléfsu%@tes by
S ei:ﬁ%tW%K? a%%§s¥%%@a9ﬁv£é/d iﬁ%éﬂo%@é’fio'\%%olﬁg SRS stimul,

reoni ne ‘and tyrosi ne
\Aild:li:iﬂing ButTut li@ited Ty proinflarhimeatoay eygdlanes endotofinp@&aviolet light,
gzynes T ere are four known isofornms of p38, i.e.,
3@ ogmotnshosk. n3g'y  and p388. The a and R isofornms

ar e e)m{eGiﬁxz)%ﬁaﬂltrl\/IAﬁf LiARRRL pi/kinede! Ms@RebwH 8s KR¥kine 5 presswe
medi ator s TNF-a 15 production. Inhibiting the p3

10  and-itBarematpredrugrbiodihg srates (CSBP) or e ddctedition vé 33 nafqulres

il SR Fe RS Ry e R GpdKip MRS i on
hRsosat akd tyshiesk Whsined Tecsi stifthatdagsigti¢ BNpI8 k6fyenes.

in treating those diseases. The present invention

Phoe zueéom)kmawollmfdem M&mp@i&a@sﬁ&ﬁsﬁ%ﬂ andas38§ Mehseot and
hi bi t ors, rticul ar, as inhi rs of ,. 2@@:
(leSR OHASE® CXBIepRe P IBHATBHASH Gl anqlpierey ghe 81‘Smf At

15 '(pﬁgf&{éh{zﬁ érﬁﬁl{l\ﬁg fig ﬁf%&%%ﬁﬁo%'a%\ %%Vngg ds(1fs fn%Hﬁ’éea levels of

PINAF- OB LHs si6a! Msoaa@mmlﬁm@ 15380t #hd ﬁ)fnthﬂﬁﬂmg&,n asmhulamms of
i sonmers, and/or 25 hydrates thereof, which_ are

a@ﬂm@eo@@eaﬁg hawtﬁaltsb@c%théﬁffs%vemwi thesfpyilifass indreating
tﬁos% ghs%gge's 0 "i‘ﬂé @Yeséﬁ{gﬁ%nltu% gsgov%]% ?Z(r}azofy&érQXH compounds, useful

as klnase 1nh1b1tors in particular, as inhibitors of p38c and B kinase.
20

Description of the Invention

The present invention pertains to compounds having the formula (I),
HsC

Ej%>_2? } uhe
Q” ° o*
Rz ey
and pharmaceutically-acceptable salts, prodrugs, solvates, isomers, and/or
25  hydrates thereof, which are advantageous as inhibitors of p38 kinase, wherein,
Q is an optionally-substituted phenyl, pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl
ring;
the bond between the oxygen atom O* and the adjacent carbon atom C1 either (i) is a

double bond to define a carbonyl group [C(=0)], wherein Rg is Cy_galkyl or
2
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the bond between the oxygen atom 0* and the adj acent
carbon atomd either (i) is a double bond to define

wea 20@riboisyl group [C(=0)], wherein R6 is Cl.6abPkylusennd/B13604

WD 2004/ 099156 PCT/ US2004/ 013604 cycl opropyl; or (ii)
is a single bond, wherein when a single bond, said
oxygenyclagropyl0dr (i if aisinplerbobdndecteinoyicne sg'ngiel poms saidcbxygen

t ak t h t
ot | natoarOs gt Fifiet PoRcBiiS HeitatRo et ETE Re PP A theBlacent
bond Betises atoﬁilmm déi‘fﬁe%ﬂ] G6MydubERERA o%b&ﬁt&l?] 1€, @he

doubl e bond; and is selected from Cl 6al k

amb noboed ketivasr 6 an@ ﬂt@sitdi] ftcgmeldtragﬁqk/ﬂltmh@mg ac@%l%&fal?ﬁﬁﬁl@ and
6al
B AL R Wi R SR DS o

al kyl ambsfiite el @@ithe andandamil %bﬁmteﬂuﬁlﬂﬂone to two of amino,
cycl oam no. 10 Accordingly, one aspect of th

i nvenelkyhniae.subgitisd alyiminascyslormire. pad/or Fi&?srﬂﬂt%i
(|a),cgg NH NNR\ NORS Q R RI1/ R9 (la),
wher el i's C1_6al kyl or cyclopropyl, R2 is as

defi ned above, Qis phenyl, pyridyl, pyri dazi nyl ,
pyrimdinyl, or pyrazin

opt i orerorfingly)oue |a§R?éh?f)s/thﬁém’&éﬁ%E*‘élatﬁ?etPéﬁ"H‘PPB?&sa@?aan the

ﬁzteroaryl as well as :
phar maé itically-acceptable sal ts, prodrugs, solvates,
i somers, and/or hydrates thete Anot her aspect of

the invention relates to conmpoung ving the formul a,

H3C N HN RIO NN /> N HN
R10 R
N/ Y 6

“9 (),

wherein Rg is Cy.salkyl or cyclopropyl, R, is as defined above, Q is phenyl, pyridyl,
pyridazinyl, pyrimidinyl, or pyrazinyl, and Ry, Ryo, and R;; are optional
substituents as defined herein for aryl and/or heteroaryl, as well as
pharmaceutically-acceptable salts, prodrugs, solvates, isomers, and/or hydrates

thereof.

Another aspect of the invention relates to compounds having the formula,

Rw >—R13

Rg (Ib),
wherein R, is as defined above, Q is phenyl, pyridyl, pyridazinyl, pyrimidinyl, or
pyrazinyl, and Ry, Ryo, R11, and R;3 are optional substituents as defined herein
for aryl and/or heteroaryl, as well as pharmaceutically-acceptable salts,

prodrugs, solvates, isomers, and/or hydrates thereof.
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R~ 20 11 RO (Ib), wherein R2 is as defined above, Q
is phenyl, pyridyl, pyridazinyl, pyrimdinyl, or

woypoamosgh, and RO, Ri o, Rl1, and R13 are optleﬂahmzmmmlym4

substituents as defined herein for aryl and/or
heteroaryl, as well as pharmaceutically-acceptable
salts, prodrugs, sol vates i soners, and/or hydrates

t here 200 / 09915 CT/ Us2004/ 013

to an %tcﬁ%rﬁ nﬁﬁ o ?1 f RFERYTIen: (h%%er ggl 1% ngagg&gb%%f
8hy esppSindd HF ftﬂnﬁlwm))ﬂiﬁ @ fp@fln amiBdicneh) udedul for modulatlng the
pre ing a nedi cament use nmodul ating the

pB&E@@sq in campmrmghl Acgeidiiedp ﬁ@otth@r AWBELIE lthealélki%‘?ﬁono?heferfé
inve

pro n‘b&g gﬁmacee{lﬁ?zllgmn 88%?8+ gﬁﬂPﬂis% GERG %ﬁ% g %uélrd Cf;ccordmg
thfoﬁ'mnI'ﬁl{II)’gl aﬁd/&m foandlae(Iaj androd @), @hdi) ph:mfﬂaoeut(dahy acwpthble

a pharmaceuti cal | y-accept abl e arrier or, L

p@‘éléf & Filjenb Asrordias to,@oshar agpect { Ptbe iR¥SRHpBriDeTE frirgvidgd use

%}f&rﬁs&%ﬂﬁs&c?ﬁ{n ooy Qﬁid/@PSioeft Qéa@goﬁe%o%;ﬁiuﬂﬁ hecording to
or*of at one conpound accordi ng t formul a
fdﬁnulaa(lbi,/anﬂ/of ﬁornnnllz&e(la(}laaglloaﬂb) and (@l ph)al;mzqutl@lly -acceptable
phar maceuti c W§¥ acceptabl e 10 .carri erlfr gilue t. for
FRBISRPT E FRACE ESHIGEICOTBRS HEP G r“ée&{}%an an
b é%ﬂI I tigh. condition. Definitions 15
?ﬁg ﬂﬁgﬁﬁﬁgggﬁgmgggﬂmltlons of terms used in the
present specification and clains. The initia
EefjnLtion provided for a group or termherein applies
i BSyroup . or term throughout the present
specification and clainms herein individually or as
part of another group, unless otherw se indicated.
The t éﬁhﬁéoﬂwmg jare dghiations jof teres gped i the BieseRt gh%mfé?atmn and
anch
R
Or G@ﬁhﬁfbugﬁblﬂﬁﬁe pIES’fﬁlﬂpﬂ)@[f)Catlalh klyd 6lagnsalnqn&n|1mrhtflddwlly or as part
met hyl, ethyl, propyl,. |so - nmet hyl propyl,
of B%I‘?twr gff’uﬂbllﬂpiﬂss of %%ﬁﬁ W gnt yl, hexyl i sohexyl
heptyl , dinethyl pentyl, dlethylpentyl
2,2, 4 ”Eheutmsﬁ'ylkp(b rﬁn§i| "alkn éﬁfyr to Zj@rajght of h@@@@qd chain alkane

r
IRk A5 L S ) 05 oo
(akoreN. qz}aernlqsﬁmy ‘ﬁ&gﬂ”ﬁ@lbupmnﬂadmmegm redml,]prbpymisopuopyﬂn 1-
atonms, such as net
by lpropyl nRwyh t-b%mld 1%0§B%tﬂ?¥lty? %Knéﬁoh >{i e?’f/yé a
d%et%lpentyl, diethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl,

dodecyl, and the like. The term “C;-C, alkyl” refers to a straight or branched chain
alkane (hydrocarbon) radical containing from 1 to 4 carbon atoms, such as methyl,
ethyl, propyl, isopropyl, n-butyl, t-butyl, and isobutyl.h A lower alkyl is a “C;-Cy
alkyl.” When alkyl, lower alkyl (or C1-Caalkyl) is used as a suffix following another
named group, such as “hydroxyalkyl” or hydroxyl(lower alkyl), this is intended to
refer to an alkyl or lower alkyl (C;-Cjalkyl) having bonded thereto one, two or three
of the other, specifically-named group(s) at any point of attachment on either the
straight or branched chain of the alkyl. As a further example, arylalkyl includes
groups such as benzyl or phenylethyl. When the term “substituted” is used with such
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al kyl . " When al kyl, lower alkyl (or d-C4alkyl) is
used as a suffix follow ng another named group, such

waoddvggisexyal kyl " or hydroxyl (1 ower al kyl), tRCE/US2004/013604

intended to refer to an al kyl or |ower alkyl

Cl- C4al kyl ). havi ng bonded thereto o N
St %Sﬁaysghsawte%%@@ﬂs’fyg R HJEPWB%V@ lsfhogﬁfﬁbe
Bﬁh&&toeﬁ 3k Eﬁﬁé}ffg@hhmn&uyh B ckma@ naﬁfea%&aty Siboth, may be

branched chain o further éxanple,
aul;sltlaltk@/ Wltlhrgrd)upiesslecigd (ﬁug)psthgsﬁ;;lh:cmgi Iaeinyals appropriate, e.g., for the

t hyl \Wh t stitut
B TASD beay E0o i e B Rt S .
2Ry ?&ftthé bived specitialilylamearerog) Redu ﬁts hi@d)eéﬂelé@?é&l&fdfﬂ those

it should be "understood that either the al kyl noiety,
rérited bhlow foatlead grdipet y, or both, may be substituted

with groups selected fromthose recited herein as

appr opSithdtéyteé atky]” fefers torem allasil Igwupmswbﬁyed ghayepubsimyted with

be selected fromtho ow for sub t|tu

SR ok Sipstigri, HEeRo © £ SueirRlln RprslisRigY 3552
gﬁﬁ’éﬂﬁﬁeﬁ@yat Qﬁ\éﬁ@ilfaﬁeeﬂnﬁtrdf Httﬁdlhﬁﬁ:@t ofi 6l s@thhb eh ¥t Br@kiched
t hat group. ubstituted alkyl" refers to an alk

ghaiop Exsmpbfry sahstifisotsenasuibelvle beteade pptlimiteshie ane ofgrase of

stitu refera
SR 1370 BSh LBl S M AR B s
F6iniihg, Cifl tid faehemBltgrOpstshien &t 4 pargtibroalist group Iimﬂmﬁegifolo
chai n. nglar substituents may  include, but ar

lexpinpleg-GIAC : Gk éaleﬁlkowdl(%:geﬁlchl;]far%grfkworp @XY t%\‘/amo
PRt USHAT b ERh, BleBHiooh BEB-BR0 51 gk S LOR,,
RE bzwmbme, S(%EORQ‘P'(H@)z@Re 15’.("=O>mnpNRbRc SHGSZ=0),R.,
and/ or CF3 hal oal kox i nc

N RABCHO) Bt vy o Foy e e IRy - Ry FONRR:,
QAR O BNHRE IOt EORELBL AL (0RO MR- ORR..

gkgg%)b\%RNﬁﬁg(E%Rg)m(—Om BRd0) RRgP(=0),R., wherein
@a,_@ iR R : and &:?re@)ﬂ%te n@m alk&e]?@%amoalkyl
gﬁg&{@@g‘)%&k ﬁgﬁgﬁ&%@ﬂé@? %‘f}:l( aélgiga? oﬁr@ %Wﬁﬁ&lﬁeffeteroaryl(alkyl),
wiyeloalkyl, aRd, hd@rocRlo,Rdd/an het@)a@mm@tdﬁ1e doffryelmegen; and
hyg{ﬁ%g%ﬁfha\g{ kf}%b’ an?i}%%?%zlf {gﬁﬁ%s E%l %%1'1651}168%@51 Bowy ¢ they may be
&tn@a REXB1eP (Rl 2 oycnﬁhﬁ?ﬁd)%()i{ b.(BhUYSOR,, REYR), RGhkI/bs R, on the

ryl, heterocyclo, "and/or heteroaryl, except Re is not
hajichil eg@or cyaii¢ meiddéstin Giralnay, betpsienally substiméedzwigh one to three

A BT P LB Ty e 5 BBt e o
ReweRkylIRfowdrAlRAG, RE, afte a%\wérhl‘ﬂ{yl or lower alkenyl substituted with one
to two Ry, wherein R is selected from one or more of cyano, halogen, haloC,-Csalkyl,
haloC;-C,alkoxy, keto (=0) (where valence allows), nitro, OH, O(C;-Cjalkyl), SH,
S(C;-Caalkyl), S(=0)( Ci-Caalkyl), S(=0)2(C;-Caalkyl), NH,, NH(C;-Cyalkyl), N(C;-
Caalkyl),, NH(cycloalkyl), NH(phenyl), phenyl, benzyl, phenoxy, benzyloxy,
NHS(=0),(alkyl), S(=0),NH,, S(=0),NH(C;-Casalkyl), S(=0).N(C;-Cjalkyl),,
S(=0),NH(cycloalkyl), S(=0),NH(phenyl), C(=0)OH, C(=0)O(C;-Cjalkyl),
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al kyl and/or cyclic noieties in turn may be optionally
substituted with one to three 25 groups, preferably

weubsimessed with up to two groups (0 to 2 gr oROENS2004/013604

selected from |ower alkyl, |ower alkenyl, Rf, and a
| ower al kyl or | ower alkenyl substituted wth one to
C(\eom C(\Mmfcal-@aﬂyl) £(sO)eH}, €{=D)NH(CnE ,adkylpPEeN(C;-

S nbtr S csricalghs S Niebrs D, SO B R e:-
?hgli((g'—ogé tE}’ lt%alkﬁéﬁ@(!ce&qﬁg}cl%hﬁyl) C(-(C):?ONH(phenyl)

SHHC (YD PL - cuma@y N (GaJCIayllk)'l)CNF@)ﬂiéimﬂ4§tlk}'bhEHﬂ( =OheHzy !

Wf%ﬁl’@ @4@?@1 %JH%-%S&M&'%@@ %Mycloalkyl),

| =0P= OH,
S QPR D S00a1 Dobise =

PCT/ US2e g fp(l;l@@zy I@(&E@)H st@jghopt branehes) gbgin hydrocarbon radical

éme%ﬂm%%é ?lgﬁ%%]bng?gr%( M at le%t %el\gagib %H&&b& bond.

m%) ( %r I klkclvlhde etﬁém@)aﬁ\ladél@l Chalek yilkkRyl means an alkenyl
cycl oa
y nka}q‘\{ms M(%M?& %Sk%:k Xr@%ﬁ‘e} terancslbenyy syoup

A ————
ﬁikﬁérﬁ@)yN%mlyﬂimfzr)ltNkﬁl(ﬁH@#MMm of attachrr;ent. Exemplary

N = Cil-4 e term I.e 0
S TORY BCBHEHO R Yo B erop b St o those
gg‘?{ﬁ’g 028 af)&@ﬁs?exltsﬂlp&ag% g@d'sﬁ%nl@tf&%bﬁ&dte@talﬁﬁ asdupone

n- car bon doub enpl ary such groups .
i ncl udthe e¢rirefaikyrgiitireddrh yd a straoghror Afdnehgd chammhglregarbon radical

al kenyl 10 0 of. 2 to 4 on. a i tut
apRarpte oo g APRSAGT draL i Chner Tl Spfbone.
FRRPlarf B SoRstihtuadbdynl ebebstilyd ilkSlﬁ)ylﬁr refers to an alkynyl
substituents, nore preferably 1 to 2 substituents, at

Wp@ﬂﬂhstita@dgv@mrm orgnorgtsplgﬁélﬁw@m pre@g@lﬂw la{pyl substituents, more
yliat)fyu]ﬁ{g{j ﬂ%aﬁ{tugnt% :#%]\ely apaﬁf nﬁ%tf a{t!acrﬂrﬁe%g EQem ary

se groups recit

%b@éﬁ@ueiﬁs iR¥IREY) bt yresnﬂb ﬁhhﬁed ecntaikyﬂ alubsithist iatkiyl, eid a}hdsy lgroups
groups. 15 The term "al kynyl "

%/ refers t straight or
tre%méﬁb@vf‘c%aqxrﬁnw SebsHBISH Srfaﬁ%@éfﬁtuteé&ﬁfygugm% from 2
to 12 e

3{1 ﬁ% ?f%ijs Blhd g@a}g ON)ewhakROR; E@el@&é@%m alkyl,

tri pI ary suc ougs Tnol ude: et hynyl
"aBitelngl, ot u;tcﬂandalh}l'lkymy“ll -Chalkbeyris analkzmy ardoprioR vgmm]pRg isa C;-
substjtute stituents

abshodtnCielaHBh: AnppEriin SERyBigfD R faBos) R ot defined
%\é@% fvfléi%ﬂlt at lea‘%‘f ot (AY Akl Qﬂk@nﬁoétrm}’or@‘ycﬁklk@'!; HRddes is

mpl ary 20 substituents’include, but are not |imted
tsabstahtkd withsumle St imtare, gutefataoly | toethdnerh psdergblyubpte 2, groups

selected from those recited above for substituted alkenyl groups.

The term “amino” refers to NH,, and an alkylamino refers to an amino group
wherein one or both of the hydrogen atoms is or are replaced with a group chosen
from alkyl, alkenyl, and/or cycloalkyl. Thus, alkylamino refers to the group NRyR;,
wherein Ry, and R; are selected from hydrogen, alkyl, alkenyl, and/or cycloalkyl,
provided Ry and R; are not both hydrogen. “Aminoalkyl” refers to an alkyl group as

6
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recited above as exenplary substituents for
substituted al kyl groups. The term "al koxy" refers to
woOhersgwosp ORg, wherein Rg is selected from al RgjUS2004/013604
al kenyl, or cycloal kyl. A Cl-C4al koxy is an al koxy
group ORg wherein Rg' is a Cl- C4al kyl or
dEBnéXanoet etiskiyted with ah atrinaigredp ankdasay aliyimpinpak @i refers to an

al koxy graou s .defined 25 ahpove wherej L e e
aligyl grEP AP 91{“3%%3?@/‘?%5“%%‘1/ 8#389% P{)gﬁof(ey%ikﬂol et ésu&g A
sabliLa gxl%gﬁnﬁh& Brop&s & alRPlafindEehip aletein it least éne obihe alkyl,

prefera 1 to 2, groups” selected fromthose recited
atiteayk afd/or syehsdli madeties|ik srbplitugadowisk onerpianpsy Rrofepllydto 4,

i e iR o o Pk B R B R in2P affopae for

tﬂf fecltePReRd Thishfcr engn ghegemallpBubstiartedhlkylamino group
al kenyl , and/ or cycl oal

C ) [ Thus, al kyl am ng refers t
roives grosiproRRHRR, Kuwpdieesin Rezand Rl are selredeapBawdtp e ool
hydrogen, allyl ; Q ahl ¥lbstinRE@¥)dSMKkyl,
%ﬁggﬂggﬂ{ygr@ﬁ& ?@%ﬁ ﬁ}f%%/%}rﬁo é’ngyc%y%oal kyls"l'ref ej;s Y
fréviaed R kid RYeeUpt 86th HydWReRA 34N 098 £8® the group is amino and not
PCT/ US2004/ 013604 = defi ned above substituted with an
eptionallyysubsptutes Pk daming ky| ani noal kyl " refers to an

al kyl group as defined above substituted wi FQ °<ﬂ§”°r'
more & dylaminogyupugiers tAa ISR UY e V419 Rafih s Jom to

' . al kyl ani i :
L T L e L
Sipbsdihf1uNespabiinylona the likar & “sybsafuteddicjoaining’ i4 a dycloamino

nore preferably 1 to 2, groups selecte omthose. ..
group having enePiingss, BisHahlyione ‘f"dPoth’i%tg?%b‘u ‘B‘é’*&o%o%'fbﬁ}t.uems
Jhus. 4.9 i ' RUBBEYAS ERRps.
b %?ﬁdaffrrﬁrﬁéﬁ%r@g%ﬁtgd P@?@?@} lts'lg&?hdéé%r oup y NRgR{ ,ps wher ei n
R anthderaralkykhiet refdrsito dm grpup SBerwheaginyR; is selected from

bstituted al kyl, al kenyl ti.tut l.kenyl, .
ek, oyt and et % B cer By S R ARV BEpSRagverein
ﬁ? ¢ Bél-@;ﬁrlgrﬂ%r ('E%Q(gﬁya)églk DR suRSitdtéd A1Rakhic gsaiptiban alkylthio
gfoup s a

no and hot O optionally-substituted .
atokip lvaeiaim at 18ast po¢ ofihic abkygradisnyh @nd/es cychoadky] maRipres 1s

“NR R, in R _and.R' .jQqint i
PR RIS oRt frgorep iy rdaoly P 4 Shore IO Gl
Dt PO IThE¥ recifddRbERS RE istbystinastlalkbrey] lgidups. A

"substituted cycl oam no” is a cycl oani no roup hayi
one or be eermpleefereias {0 SYdict BoRatiGRYEOHh légrgﬁpsywﬁ’ﬁg%avel

2 bstit i
1523 Bprog b FbdpgRoRE) SR SEbHA AT HIRARE B6) htd have fused
't'lé:réw |atsgé(?'c'i of &flﬂ{ ?(ngl Whiclhekis g hfﬂamc&iﬂg, cyn‘fteﬂ?i,r(irmgteir@ryl ring,
sel ecte rom a . al kenyl , C oa . A )
oro G il s tha DGRt of akrngs vl B 0 Segty gy b the ring

D0
T e
system. Thus, exemplary aryl groups include, 7 , 7 ,
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Rg, is a O-Cdalkyl or C3-CAcycloal kyl. A substituted
al kylthio group is an alkylthio group wherein at

woeeasioomise of the al kyl, al kenyl, and/or cycl oatCkgis2004/013604

noieties is 20 substituted with one or nore,

preferably 1 to 4, nore preferably 1 to 2, groups
selected fromthose recited gbove for substituted
al kenyl groups. The t " refers to cyclic,

ar tig hydregarkon iC t Xy
ary Lz p K& ave fused there on A d

ring which is a hetérocyclo, cycloal kyl, ‘or heteroaryl

r/imy, 25 provided in that case the point of attachment
[N Dbe to t porti o he ri tem Thus,

eXenpiary argl |gr incw@ﬁ‘%m 2%8@'[56

P 2004/ 0 0% O\ N &7 Oa'aa N

OR- 0,~7//IN(C-"0 O\l \ O-cc-, N O/ 0 O/

N- Q. 5MNM 0O\, O\N and so forth. "Substituted
e

N efers to | group s | tedKf eyor
r sltltLPe=§ts| ppeferabl y tlo/3 subsN tlienps, |
mer eferably ¥ t0%2 substituénts) 1

at any” poi nt
of attachnment of the aryl ring a

_ d/ or of any further
ring fused thereto. Exenpl ar) gst i tuents include,

but are not limted to, alk ed al kyl nd
N — )
\ F ’ (o] o ~ ’ 0 I W 7 , and

so forth.

“Substituted aryl” refers to an aryl group substituted by one or more
substituents, preferably 1 to 3 substituents, more preferably 1 to 2 substituents, at any
point of attachment of the aryl ring and/or of any further ring fused thereto.
Exemplary substituents include, but are not limited to, alkyl, substituted alkyl, and
where valence allows those groups recited above as exemplary substituents for

substituted alkyl groups.

The term “cycloalkyl” refers to a fully saturated and partially unsaturated
cyclic hydrocarbon group containing from 1 to 3 rings and 3 to 8 carbons per ring.
Exemplary such groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, etc. A cycloalkyl ring may
have a carbon ring atom replaced with a carbonyl group (C=0), as illustrated below.
Cycloalkyl groups include such rings having a second or third ring fused thereto that
is a heterocyclo, heteroaryl, or aryl group, provided that in such cases the point of
attachment is to the cycloalkyl portion of the ring system. The term “cycloalkyl” also
includes such rings having a second or third ring attached to the ring or ring system in

a spiro fashion wherein the spiro ring is either a heterocyclo or carbocyclic ring.
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where val ence all ows those groups recited above as
exenpl ary substituents for substituted al kyl groups.
wohen4toe9135 " cycl oal kyl " refers to a fully saturacedsando13604

..... partially unsaturated 15 cyclic hydrocarbon group

containing froml to 3 rings and 3 to 8 carbons per

T‘Su’mlgtitut@«la/nhiaﬂqyy > sk t(IigzI Wk}ﬂ @rmFmS@%ﬁnfbeWIHaving one or
\ I .
E96 Dot bhye ESERDELIR £ AT EREIE Mhis Rt T RO ¥ jubstituenc,

sHnl Q@hittle pbiifofMtichiagM @naithér the Bydlbilgylaiandephae esence
wth a carbonyl group (C=0, as illustrated bel ow.

Qyasyoer oyl ringsdupssl drraghehed tharetn. ExapPlana fihsgugnisdpgdpde, but are

or .third ri fus t t [ .

Re Pt g URPRe S5 ff B0ie At R R BBty
thrtiRehRtfopdubsidntcaciice atoups. t 0 the cycl oal kyl portion

of the ring system The term "cycl oal kyl" al so

I ncl uggSs SYGR RSB0 ROH-RGliteh g RERMIEs F chdlballlylImin}g may include,
attached to the ring or ring systemin a spiro

fashi on wherein the Spiro ring is either a heterocyclo
or carbocyclic ripng. 8 4WD[R004/ 09945 L

PCT/ US2 /0136 "Subst i ed cygl 6al kytT “npefers to

a cychgiéyl gro def ¥nedabdve Havi Aig e or

nore s ituents, preferably 1 to 4 substituents,

nore preferably 1 to 2 substituentsb at any avail abl e
poi nt of attachnent &wueither t he cycl oal kyl ring and

where Vv al | g on any (1 used hed
t her et o enpl ar y-s {ituéngs ilnclide, 5 not
limted to, kyl, subX™itute | kyl, and groups

recited above as exenplary substituents for

substituted al kyl g Qi || fQn
non- | h@iﬂ@xarml_es ngs_mazyhi nc' ude,
~N 1 Ii k ocyche > \A~

"het erocyclic" and "heterotyclo" refer’to fully ’
saturated or partially unsaturated non-aromatic cyclic
groups (for exanple, 4 to 7 15 nenbered nonocyclic, 7
to 11 aaemhkeliled bicyclic, or 10 to 16 nenbered

tricyclic ring systens) which have at |east gn

het er JA€4#HMSN %Sier?cé(%t ORI PR gy i)‘ﬁ‘rer%é’ﬁ]l‘)air%%tﬁ fully

! i brubdier RELGHRGUE LT £k @nPleNd té17
ﬁétjtagag%a m rlréég}glrﬁa\l/]e 1, 2, 3, or %f lﬁgrg‘?t%a(t ons b o
sedngetretimbnoryctict T ogdrmemnbersd bisyslife ar 49 emt6 membered tricyclic
sul fur atonﬁ en_and/ or sul f

RRESYSIsRShY fﬁﬁ%@%% 1%%§P1|Qeiyltle%§rgatom 0%t Rastotte' Afbon atom-

containing ring. Bach ring of the heterocyclic group containing a heteroatom may

have 1, 2, 3, or 4 heteroatoms selected from nitrogen atoms, oxygen atoms and/or
sulfur atoms, where the nitrogen and/or sulfur heteroatoms may optionally be
oxidized and the nitrogen heteroatoms may optionally be quaternized. A heterocyclo
ring may have a carbon ring atom replaced with a carbonyl group (C=0), as
illustrated above for cycloalkyl groups. The heterocyclic group may be attached to the
remainder of the molecule at any nitrogen atom or carbon atom of the ring or ring
system. Additionally, the heterocyclo group may have a second or third ring attached
thereto in a spiro or fused fashion, provided the point of attachment is to the

heterocyclo group. An attached spiro ring may be a carbocyclic or heterocyclic ring
9
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20 oxi di zed and the nitrogen heteroatons may
optionally be quaternized. A heterocyclo ring may

woave/9iear bon ring atomrepl aced with a car borgi/ugem@upi3604

(GO, as illustrated above for cycloal kyl groups.
The heterocyclic group may be attached to the
redrttiersdemdaindion shinbfusediting atay ey aycloalikybmrdtos Aetgroaryl ring.

FREm AR o APt bbbl R R il B0, &

PYtaa6ined, iAfd4A0BERED oxBzddsil, f;ﬁp@fdllﬁ}dﬁ}ﬁﬁelfa@&m @forpholinyl,
provi ded the point of attachnent is to

m@taéml@%vb tqu@m%mpmnak thaeneghelin cand th@ hh%y be a

1T VB0 6% S50 < R eFisaE LR ircnd oo ey

lquii@chdiyylbBerzopyrebladihidy benzapythzalinyh dear@middzokidingl,

é)ﬁlé@qplmae;w}nr{/? %g%&;{lﬁép@qg} e{eg’%ﬁgﬁp%ﬁipnyl tetrahygroqumohnyl
d ez lih lﬂyzlndtﬂﬁﬁ%é’l i di nyl, piperidinyl,

erazi ny Inyl, tetrahyrdof uryI ,

t et r ah g,bs?ﬁ}(te(?ﬂ%(tefoc&a%2”915&'{1&%&&&0%@ *ﬁ%&ggﬂ%ﬁuﬁed

Exenp rocyc roups

lhﬁﬁﬁidyﬁw’ refeS0i ivtabiyeyd, heteﬂid:wéllm:d)n Itélte‘ryd:yclo groups substituted with
benzopyrrolidinyl, benzopirazolln

[ty Qbmwed%%)éqlquglptﬁwreferm &)«ﬂ ﬁél?spé]eﬁw more preferably 1 to 2
e [
; g{;‘sﬁ 1 y%f %% e Ile;}l{/l? })5 ﬁ:{t%'cﬁlﬁgﬁ’c 0P l{b)(érocyclo ring andk/or any

roi soi ndolyl and the |
r&gkfesddtdnta&aichadttmamyn Iaespito fashioat Bxampthrn smtlme;ytslmcrlude but

o S 0B S IB e hat PR
ary RIb8 RS bt éﬂlﬁmtﬁted@ﬂ@ﬁ %fo@@b y 1lto 4

subs |tuents nor e pre erab substltuents at
any a\zaxenam ‘dlquml”dfefﬁm th?crhmem cycdicterenps éfos eseyplp o to 6

e Eadha ot L EEbiSbAGEE T 1 REREbRgleR feyeli

eif[n% s@@cémls) WhicBthat®at 1@55% Yhe h&eddatolt it 2 tbasd daye! cartanchitom-
those groups_recited above as 15 exe

a
Sopeiningeng. sEachrring 9fsthe befeodryd IskSAP C@gg%gg a-plerqaiqmymay have

h f
Ty BT A o 90 8t i

bitéh;(@ Ivhere the nitfbgen aih&/o[mﬁfm rhetd:rdaltomyniay optionably be oxidized and
stens) which have at gﬁt one heter

e gkioB b ORISR B ALY ﬂ%emi%ﬁoﬁég&nﬂh’r f}?&f%%fyﬁum”

3o 5 HRREK Y R GAN Sncheg HtEdeh A0 L U Aive

athargs.) "ﬂlﬂﬂwﬂoaﬂyb geuamokydre atathadrto the wmaindgh ef demdecule at
t d/ i f t t]

Chey athsan St O D FiPBG T PLOR DR Ty AOR el fip

bRl EEBhE By HaVdI8 sd@hdor HEldeafcytlid@Ycloalkyl or aryl) or

heterocyclic ring fused thereto provided the point of attachment is to the heteroaryl

group.
Exemplary monocyclic heteroaryl groups include pyrazolyl, imidazolyl,

/
triazolyl, oxazolyl, furyl, thiazolyl, isoxazolyl, thiazolyl, pyridyl [i.e., \// 1,

10
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refers to a heteroaryl group bearing a quaternary
nitrogen atomand thus a positive charge.) The

woet@voosrsyl group may be attached to the remnmai RABUSLI04/013604

the nol ecule at 25 any nitrogen atom or carbon at om of
the ring or ring system Additlonally, the heteroaryl

group may have second or thirds ycI iC -
(cycl oal kyl EW\ar I ) or heter oc Ky | ng fused KJ
hg{i&ﬁﬁ mreov' ﬁmafnypf [att ac n} pySaziiy] H‘ee N ]

ero ryI group enplary monocycl i ¢ héterodary
gtreazpyl,iand khﬁdé{epwmbemrqftremems deedo I'ﬂ?/ h specific peniNpE @@Chment

H&I ;ggtlf §yr1d-g>y Zpgzl aflpfi%g}r/ 1t:is 1tr12I %9%%6%}%&%?@%&’}%@@5 can be
BEHdddS8 QRGhAIRERH at %hy lavélrab[afpdlﬂt&m afidhrhdnte.
pyrimdinyl [i.e., ], pyrazin

triaz fﬁmymplaasn@cyﬁ@ heit%@arywm@%mﬁédé ké%ﬂ?%olnlah@@éa@lyl
DEsaifrde. BinaBl@bL TR, oo EnddiyiDidb gt ¥

%@Uﬁﬁhﬁﬁnbéi@muﬁﬁitﬂﬁd b&r&opmhtﬂlebeﬂmfﬁyy baﬁizo&luyzanyl
avai | abl e point of attachnent. 5 Exenp I%X%sucﬁ s

henzapsEany), C@p@lyr@é, THEPXAEYh 8 ORI wOpyndl

E‘Sﬁ%ﬁ% ??ﬁ”yf M vk rfg% ny l’@ﬂ?ﬁ;}%gﬁg Ibr az oiyyﬁﬂ%lyl)’ ’

itS el axebingy land Heriéeni dazol yl , benzopyr anyl

benzofuryl, benzofurazanyl, benzopyranyl, cinnolinyl,
qui noxghbgtyikted BytefoatydpyeTéd Yd hetf:mbﬁ@ﬂ) gfdi@is @WSU(LEBKBWI’[E&HS or
furo[2,3-c]pyridinyl, furo yridinyl ]

frmrg Bubssituspisyas ivalepga gllows, wfffrablazlu tﬁy’)l Sé@é‘ﬁﬂ‘ﬁ‘}}? 'mogg grafegbly 1
g 5%ubst§5€%§st t{ﬂx&eagaﬂﬂ)tlﬁ boat ¥ attabih &S0 H% 8485984 and/or any

gr 6ups one or nore substituents as
\tﬁi usiiles] taérhmwﬁxemp&frg saistiyuehtstincl8de bt srietigehtngted top kYL,

pr ef er abl 2 substitue , at any ava
p?ébﬂttuté¢ iyl e e BRgDt PR TG 45 Wmﬁp %\l’?atfté}?ntéﬁ%;
0. Exenplary substituents include,
S\d{}&gﬁtgénolyf%}%ﬁ ted to, alkyl, 15 substituted alkyl,

and t Hhen @fa:u@ms is meile etdaramima]é‘ﬁs@éélmch specifically-named aryl,

bstltuen bsti t ut.ed
Tergoue SN R Tb A oot ARyl by be selected
Sa@%lefléé:ﬂid“}é‘fﬂﬁﬁﬁfé %bﬁﬂ)s recif@t HoO@fitlthe gattls @ﬁhhgd of which the
het er ocycl o ri ng, e optional substituents

wb@ﬁcaély -nageed\gipRnise menbeis Hor sxaneple. QPBQ%IW%%P%W phenyl”

%Bﬁ? Tu%é*l%sﬁ%ﬁ%ﬁ@%%gﬁl%' a@%ellozls :‘fi%fé)?lt}l@@ %or?tgml ope or more
"sﬁﬁititﬁcﬁﬁé de¥ectadfBdrh thise decmh& Iabd)ve for aryl groups. “Optlonally—
substituted pyridyl, pyridazinyl, pyrimidinyl, and pyrazinyl, ” includes unsubstituted
pyridyl, pyridazinyl, pyrimidinyl, and pyrazinyl rings, as well as such rings containing
one or more substituents selected from those recited above for heteroaryl groups.

The term “optionally substituted oxadiazolyl” as used herein is intended to

refer to the group,
0) R;
j
208
N—N

substituted heteroaryl groups.

, wherein R; is selected from a substituent recited above for

11
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i ncl udes unsubstituted phenyl rings as well as phenyl
rings containing one or nore substituents sel ected

wonommwiese recited above for aryl groups. "QppComabdoy13604

substituted pyridyl, pyridazinyl, pyr| i di nyI and
pyrazip ncludes unsubstltuted yri

YT | da#ﬁﬁﬂﬂn QYRFTRAEY miegey rfafeﬁwa@zfieﬁ;walw @@gltw%}g changed

a t s
B Nl S
gtemplkylanmlmre rgnoupdptg. ,dﬁazhhgthﬂanmdnﬁmn,dﬂ noothylpgridinicnt), the

use erein. s inten refer to the L. <\
P?%m Ty Qi S hilBeey ol gn%tsﬁ? AR SRRCIF A6 ls LOHE
irb&dmabRve N-BYdro gﬁﬂﬁél?%héﬁlgeg htden irldmine N-
2004/ 099156 PCT/ 82004/ 136 4 Thé term "quaternary
npxideylers: N-atethd-merpholine-Nerades pyrigiosiN-pyidey anh shegmmvely

n [ exa 0Si ti.

cHish GNP ol L o PG B T e SEBRRE Y Bt
t et r anFhéerasmigndgent ol s gk ys tloAhe) MrominBEfluorine and/or
positively charged nitrogen in protonated anmoni um

S}S’é&ees (e.qg., trimethyl 5 hydroanmmoni um

Ny dr gy tehdidald %i 1% (A% ?@(W Pﬁag@pg 8 Sifd EA9 S bekiflent or
pyanitihlakal blsabsiidagnts ﬁnﬂmt &) €oreaxairipley ngUps Gllitfhr @@Cberﬂuoroalkyl

Ré%hﬁ%ra‘?@%?gﬁarﬁhﬁwmet RSN b 3e<8?fF3ha{*dlal0CrC4alkyl

f r i odi ne.
11831}%1 tg ? %@’ %I’Vf(‘%roq}@ 3‘?"&6 cgal% aSHQ§ tﬁlynltE group havi ng
a singlee h:ﬁhdnaﬁiab@ky refenttoan alldmbltgtdﬂpeis kiafifled above wherein the
substitutents formng, for exanp roups such as a

pRKY) meiehaar i singly }éfdﬁ sybsbityeat ﬁlgmtlkqp _ ﬁlﬁ%SHwter& forming, for
LA M TRl SO0 <R it ff 265
Tﬁmlltceqyrhahmlg@mb looxnore bdlessbdtibuears. al koxy group as

def bove wh n .t he al kyl noj et as
s.en'gPZ R R R e

d‘?di‘ﬁall}f Qfurat8X 2P R, HIRWRFerSIG N udSatfrated” refers to fully
tr| uor onet hoxy. A hal oCl- C4al koxy refers to a Cl-

omamkmmydh@hwngdbnew@nwﬁ@iewhaka substituents. The
term"

, ended
tor tu Tl atiidoad EamR R R oS M B hoh & hEsSup i n
aimddigien fens &) HitighteNsapetinRy pbcludef @fdssitdd @idual fedctions at the

protected site. Suitable protecting groups for the methods and compounds described

herein include, without limitation, those described in standard textbooks, such as
Greene, T. W. et al., Protective Groups in Organic Synthesis, Wiley, N.Y. (1999).
The term “selective” as used herein with reference to the capability of the
claimed compounds to inhibit p38 activity means that the compound in question has a
level of activity as measured in enzyme assays for inhibiting the p38 o/ kinase that is
significantly greater than the activity of the compound in inhibiting a plurality of
other kinases falling within families throughout the human kinome. The term
“significantly greater activity” includes the activity of at least one compound having

about 500-fold or more greater activity for inhibiting p38a/} enzyme as compared

12
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20 unsaturated and partially unsaturated noieties.
When a functional group is terned "protected", this

worentizat the group is in nodified formto RCTIUgA108/013604

especially preclude, undesired side reactions at the

p cte It Sui table. protecti r.oups .for th
rehaEEY e sctnre el ubrhhlins iR s atie. o

W ¢d Withitheadctiofty of HRS@®niRSAM 11k @thibifing bBAA &K enty-five or more
t ext books, such as 25 Geene, T. W et al Protective

PBeiingsss.dr gaether axpmphe a5 sompyred yithpbyut fiftpgomore other kinases,
n H n H . f A h
Ez%i3%?%@q%éf\égﬁ%ﬁ%tﬁcﬁ’%n%%’%@mﬁ%%% PG of %ﬁ?{)ﬁh&%@gas%& Thus,

ag bdladtivg pABanisbitdrak defigedClosrpiawncbriling qolend émbodiagnewill inhibit
| evel of activity as nmeasured in enzyne assays for

i WRiCbisefong afftls arseathribhisgformidithd @38 lingssi andéerrhatly the o

e r_th t activi he conpound in ... ..
AR PG e B vk s opd e SRRREL R gt it any one of
Va plukdlity 8fbiheEiSinAsRE OVERK Wr dxBmpl BB idekin® AR emboirh&f Mvolving
"significantly greater activity" includes the activity
ofomapariser i tharremplmefowedtyHave eiger kibasas, PS86eleeti eampounds will

ivj.ty f i nhi bi i 38a/f 3 .
BV SPLES wdS obly Do tapBe e Ra g0 s PR G A R Ehany one
a6t davh b¥ theftwbQ-fRREIHKehAsEs ¢dhdidBleldi iNdvRILABY (K¢ NASEShe-on-one

for exanple, as conpared with the activity of the
compramsan)i An japeihen aibrglimpeiaf thevamention; ¢anpeunds pes provided

th [ [ t.h | .CO! d wi.th
Shsyie Pt | QOGO Eefated i ing for Tt B ool ipase s
eé_@ﬁﬁ&r&i wih ofRPR&Led, M Eﬁarﬁpl@,uis cl)%aférd_ Wi St h&%nty—five or
ki nases. Thus, 5 a sel ective €38 i nhi bitor as defined

hiapesi, Abewt Edy dir mepre.oanshia yehboutherexamplel, hs ¢ampaséd withfabout 100 or
-1.S0 .of t 8 ki nas the . 0-i,sof orm of the 8
OPRELBE Tt "ot B gl BE R BB oo Rl e

kproasied hading eelsist a8t {5l 00BSTolt] ?@Et@f adtiva®) fblinWibliting p38 ou/B
inhibit any one of a plurality of other kinases.

Ttnase as spmpsagapiidy otberkdnases. iforexampiarbodompared withaboutriyenty-
C ' i sample of . twenty-five other Kinases .

PR ShsSesd ATl W Uhity ey SR ot RERERy and i
apdt aNdthyr dxamipl bdédrhpgePRBB/apold 1082 ne 6ARPRIMASESWTHB term

any one of each of the twenty-five other kinases

c dhghly esledtivenas vsed dgraiy meangthe cpmpaunshia gyastismenas at least about
C | er odi the invention

SRR EEBke! 8051 SRR pLhRGAYRRE e

Iy A0 8 e ast chifly ©feCkinasds] beey%rfawfaﬂlﬂ hik Bbinbigd Rath Aldadt about
ki nase as conpared with other kinases, for exanple,

difty ormpareetbatikinaseh offhen yaferepce is yieads herpi opiogher ingses”,

R G L AP A BT B IR s

PR RALMBR! vai{oul RBowA ¥BALdsMd KHRRP PHIASs SthEr than the 38 ov/B kinase
are identified in WO 02/062804, and in Manning, G.et al., The Protein Kinase
Complement of the Human Genome, Science (Washington, DC, United States)
(2002), 298(5600), at pp. 1912-1916, 1933-1934, which is incorporated herein by

reference. “Other kinases™ as idenfitied therein thus may include, without limitation,

one or more kinases chosen from the following kinases and/or kinase families:

CaMK1, CaMK2, CDK, DAPK, EMT, FGF, FMS, GSK3, LCK, PDGF-R, PKA,
13
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provi ded having at |east about 5,000-fold greater
activity for inhibiting p38 a/(3 kinase as conpared

woizody/ooti3er ki nases, for exanple, as conpared RCTHS2004/013604

about twenty- five or nore other kinases, as conpared
with about fifty or nore other kinases, and in 20
HTE, AT B LdMEad , SVKphlebd MK 1dh Paobit Z@do SEEKndr

ot her k|nase e

e (RRE T, REBT, RERT R R B Thik oy S bom,
HEWRSKLOGEAP, Ik%lKi \EGRIRE P13K] PRI, HIPKY STRR|, BRD, wnlt K3,
p38 a§§3 ki nase enzyne as corrgﬁared W th at

BREF 4N G by ok Kinasre S AL L DA KT BKR-2. QP o T e 1, Ste20,
\gt%’j T%& 'f‘r%agﬁd/ g@éi{,. an(ﬁ Lct fo%‘tho rT}{é%@rSng}sm%rexgﬁiBPagxg%onmﬁiﬁng list

reférence is na erern nases

ap pthee RitasdsniNgndSnd dentéfieelrs IB(prkﬂehﬁl&ﬁSseKrmWappllmahhmtends to
field other than the5§038 a/ J3 ki nases.

VBGUBRTateIGhANK PHESES L8 Mo tRindsnases giber thag ﬂm?éaiﬂwsﬁn the
Eacfégm%i%n?ff%)h &hna grtlaﬁ bd%‘s'“sbfi'h@fil 4.n WO 02/ 062804,

I 'n Manni ng he Protel n Ki nase

Corrpl éli’hem meﬁn&rﬂyenbjmmmsswﬂmn iBchefield thaddsdy begised fo measure
dStt 200 298(56Q0), . .at . .
1451545 2B 2R 45 BEHITRRPEHIVIS. | ARPH e dBEHBPLFFHay cnzyme

%Qsa"ygfoabm dosGdi8hted mqﬁmt&ﬁtd e Bf iHebehetMRI By s with
hus may i ncl ude W t hout |mtat|on one Or nore

I{egaadastmhbﬁemotlm(ﬁmleﬁmtﬁlcher@w ng ki nases and/ or

e (58 et R A e
méﬂsjt%%QQéh geRGomPRANiciBhRK satidf) ke tvalén¥s, ad/bibe skilled in
PAK- 4, PAK-5, C—l STLK-2, DDR-2, Aurora 1, Aurora

Zhe Beld-will apprch@qkl Chk2, HER2, JAK raft, I\/EKl

g R S B B o o

Abis invtelnKon. NRef&rechKa 2 corbdrifd ofdiesr forBinkl Iheresh &mdcﬁtood to
Ste7, Tee, Trk, /or Nek, and so faorth ) ,
ARclBderRBTans?, o g tﬂﬁw PRGSY Qe ieh ngiopeh ﬁ*ﬁ&g@s salds), as

ki G% HeflGR dehbRY aadB MERY %5{10 Eélfé%ﬁﬁed WIS i RARR C AW or

incorporate each one of these 518 protein
lorgmscescldst et basesa rintaﬂéltlpﬁswkamsﬁnpoundmé forgefla hianitans both a

f the .term"other kinas sed her
Faris Maois ot Blnat \BRR e o B RE G AR idRatte, by SpaeBiSote
ARG R likfell BSa LAVELBicaki@eitdiors e bAfsN) M8y be formed
sel ectivity. Applicant has descri bed certain enzymne

méayfslnbbldgdvm@m e esmseltishtasmged berpia. |Rbaimacgutieallys e
et Grr-oecFiscn opttal ach PP b8 BB, althongh
| it Galt£hay alsb Bk @EETal, 813, i (0]-8i0n WA patifisdtios dicya vbivhemabe
employed during preparation. Salts of the compounds of the formula I may be
formed, for example, by reacting a compound I with an amount of acid or base, such
as an equivalent amount, in a medium such as one in which the salt precipitates or in
an aqueous medium followed by lyophilization.

The compounds of formula I which contain a basic moiety, such as but not
limited to an amine or a pyridine or imidazole ring, may form salts with a variety of

organic and inorganic acids. Exemplary acid addition salts include acetates (such as
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understood to have hydrogen atons sufficient to
satisfy the val ences, as one skilled in 15 the field

woizbd4/0apiss eci at e. The conpounds of forrmula | nmRETAUSRITH/013604

salts which are also within the scope of this

i nvention. Reference to a conmpound of the fornmula I
thesecformed withcestsd adadl ot tmha]oacﬂthdleldr Edrerempte, troflupgpacstic acid),
t hereof,  unl ess gP&Per W S

=l alpiniise ooy BARLP O R HENTRecIe T B fces

¢, be@rhies [ ARy cWinbhorhid® c@aphersalied¢s, 20 or gani ¢
aC|§s and bases. I'n addition, when a conpound of

é;aﬂopahanepropmauemhgigwna@s drdepydsusitas; gthangsilforpiesy frmarates,

[imted t ri e ,0r az C
Aoy inbeit S piondies; Rl ia” Blfan e, Aotk
K;}MrbétﬁdsmaaaSh;(drbmmﬁde%ahycﬁomdmay hyardxgethenksubioehiay €.g., 2-
included within the term' 'salt(s)" as used her ei n.

Mpmm$td@nag¢shé@éqﬁ8ama@a@§ rgethangsHlipRAtess |

gﬁ”%‘ﬂbﬁg 9“@@' I%Q %C%lf ?ﬁéhgl)enecsﬁ}ﬁ)ﬁatgsgeﬁgg ﬂ@ésr ﬁﬁivaFes oxalates,

p@dﬁh@kk QRrsRlfay) pHeh?@thhaﬁsE{ag \Mphehyllpa;pldxmteserghbm&:s
during preparation. Salts of the. conpo

ds
DisFates BIVRlagasy PISRIONALSS rialcylatgs Sl'—l‘%é‘i‘ﬁﬁ? S‘ﬂgﬁy (E'é(tbt {5 Bosg formed
t SMehes@s an
SO o iyt sy
tHiecyanates, mlemqsullfmm such aﬂosﬁateaqmémommagd]the like.

fol  oned by hi.l.i za unds_ of

f or muilge FOI%H? @S e u:ga ]gwhlgg C8ntﬁ6’| aé]t mﬁﬁg &%etgssugh gs but not
fited td g‘c%gxﬁﬁ: A, 3y BriR kalds Wik h@bﬁ&y@f otgintbadligorganic
ring, may formsalts with a variety of organic_ and

bms gEm:mpJaLy issic salte nrmhalewrmraumalt%, iabrligagtaksalth sychde

N e

fni)a‘r né‘s)ﬁﬁﬁmal@s shlfd Withl ofcanieBabes (A iedimpleadigaaicesines) such as
alglnates ascorbates aspartates,_ benzoa é$$
berathiessuflicelabewlampingy hy @@E@mm%gf’g{l%%w“ W at es,

@iﬁ&ﬁq %ggf%ﬁglﬁg@oaﬁ{dg%&ﬁamﬁl@m% g‘}g:lq D gﬁ‘&%ﬁmes N-methyl-D-

%wéaﬁlydes w-haylesnined, had edulwidnahims acids rsmlaase@gmﬁle lysine and the

ucohept anoates, gl ycer o hosphat es,
%@Bt §ﬁ@gpggogeﬁ—é:gg%1@%§rou {t) E% HP%?IIH ré{lmﬁl agentes stich as lower

%}18& Bgfc%g](% g Z;Pe ot %fg t@ﬁfgp gﬂé&ﬁ? anBBef@¥NRtiAad) 8sdthidenaideiddides),

ul'f'onates), | act at es,
mwnqatsehfaten@tgl aivesthiT, dwdtyé,sdlbutmlapm ﬂ@n@ﬂq ewlintesdriangehain

%‘ﬁ} gﬁt(g Qq;ggtlg{arlg rr‘x?ysr%bi ﬁ%t?aé&l Chg%fr‘ o l?r%%rﬁges and iodides),

Qﬁﬁmllﬁﬁ@&' ® %E@I&yf SnDphendthPEBid¥SNRhOBEIES ) |

osphat es pi crates, pival ates, propiagnates
Sal c Pradregs amsleodvatestafdhe enmpoandsol the énveation pis

fcontem(iinlated herein. The term “prodrug” as employed herein denotes a compound

which, upon administration to a subject, undergoes chemical conversion by metabolic
or chemical processes to yield a compound of the formula I, or a salt and/or solvate

thereof. Solvates of the compounds of formula I include, for example, hydrates.
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with sulfuric acid), sulfonates (such as those
mentioned herein), tartrates, thiocyanates,

woabumaeisel f onat es such as tosyl ates, undecanofteaS2@adi3604

the like. The conmpounds of formula |I which contain an
acidic noiety, such as but not limted to a
car boxyhipouads af, therfoynifubr rashdalts tharedf, may agiseinytheif tautomeric

organi ¢ and_ i norgani 15.bases enpl ary basic salts
Forth Gere AP ST VL et UG Lo s o
?T@?&?{matéd'ﬂemiﬂ% AR oPREFPSEM oA, al kaline earth

al “salts such as cal ciumand nagnesiumsalts,
sal t s Ali si¢reoisgaers of Baspssepf cympovadp(fer examplai thosertvipel nay

such.as benzat hi nes, dicycl ohexyl am nes, dr abapi nes
ﬂ“éfr (H@C}o&sygﬂr.nﬁrﬁc o§1(; qB Hé]a?lbsasblﬁé{n)ﬁ[)ts , mclu@(ng enan{}]omenc
€4 80 Atis i disdric DA taRY torRpiea Rt ines theNcoBs GthisBhition.
glycam des, t-butyl am nes, and salts with anm no acids
dndividagl starepisdmess of theicempanedstdidhe jnyvgrtiongaay,dor example, be

BT DL AERIES, TP BB SLTA i e
Bhidk a sPERRA actidirgl), buinay b@fmhﬂﬁ)tddleﬁ)r_ebmpiedﬁra_aﬂﬂ:’ites or with all
e e
R yr 1 t . endations.
08 SO 19 R i

e zadenad thripk eae bé ydsobed by ghgdical aedhaats hearck .as,Hoo dxamgsde,
and sol vat es. of. t he conpounds ﬁL the invention ar

Aragonat srysefination geppior oppteltizgtion of distgyprog derivatives or
I’&YO%%PQ?‘LFI% Ho162Rthesndo %QW UK in8RidRA1 optRANisomers can be

ni st on to a subject, undergoes chemical =
obmmirexdSron tHeyracebaboby any sitablh ertlecd, iplwhes withowtdimitation,

yield a co und of the formila or ..a sal,t and/ .
Sorvatan o presth sy s ol e S it glcRly acive
fefaligwed behy@Rizafioh. exanpl e, hydrates. 15 WO

2004/ 099156 PCT/ US2004/ 013604 Conpounds of the

f or mulAdl ¢onfigneptioapltisomers & Bfe, comppuieds aftthe prepeqdipvention are

SORERPRLE kiR b IPREb g F R PaPE Bu o, TR

hiefigition 8 crapdurdh of iR pewacinventivnenibrares bt cis (Z) and trans (E)

st ereoi sonmers of the present conpounds (for exanple

talesae ispresth appll a5 cis,and fragg omgTsAL ekt l?Brdéofe?éﬁf%n%she&ﬁocyclo
ﬁ{gous substituents), including enantioneric formns

and di ast er eoneri c forms, are contenplated within the

scope Wheit kefaehdeientade herein todi ovigpornd of formolasdnieareinothis is

t.he conpounds of_ the invention , f.or ex | e, be
Juisadediip ir%i?{ P gk 8018P°'thrfgrf°¥1%18grg’¥sa“€€?§‘? fa&@éméf% palvate, or
Qo RBdadt hidhé ¥r RAWEnRRIHoRRYitH StRERIOmpdAMAIEF Brmula (T), other
specified activity), or may be adm xed, for exarrEI e,
aalty, poeiregse solpatesyior foaleks of compounds of formula (I), or other compounds
not of formula (I), without limitation to the manner in which said compound of
formula (I), or salt, prodrug, solvate, or isomer thereof is made or formed, for
example, whether existing in a pure form, isolated form, crude form, together with
one or more excipients or impurities, existing in a solid or liquid form, in a

pharmaceutical preparation before administration to a patient, as formed in the body

of a patient after administration to a patient, and so forth.
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10 other, or other selected, stereoisoners. The chiral

centers of the present invention nay have the S or R
woaondsiogeuisat i on as defined by the | UPAC 1974 PCT/US2004/013604

Reconmendati ons. The racenmic forns can be resol ved by

physi cal nethods, such_ as, for exanple, . fractjonal

cryst Ahrougheyt ghe sPeeifisRtAn. SFPups 2p¢ JEtstiuents élﬁeirﬁ(hg IB?yabe chosen
[ . ri G rj ' separation by chiral

g) §Iﬁlﬁégﬁp}§ﬁ%§£§aﬁ$§h¥%§ﬁdi vi dual optical isoners

can be 15 obtained fromthe racemates by any suitable

met hod, including wthout |i 'i)a jon, conventional

met hods, such as, fo mbodiments, \uiion with an
optically active acid followed by crystallization.

Al'l configurational isonmers of the conpounds of the

pr eseAlteimateegeniiens andior suhgetiesep phthsomponpdsrofijthe present

dm xt ' bst i al h
Boeeian irerorapotisy sl IeabRgeas hiP sird BHbP kol 1
BERERACARICRIOY AecehEbledhltamgdiatedNBofhEDs, plilige candtadlvates
as well as cis and trans isoners of cyclic hydrocarbon

therdodt écouylinzdo ong ATpSCt affibeminveniions these 11e DR Aeheapqynds
qua &%%BO%QQ . formula (1) herein, this is intended
SPRFE T egc' compound of formula (I), and each
salt, prodrug, solvate, or 25 isoner thereof, alone

or in conbination with other quounds of formula (1),
other salts, prodrugs, solvate¥; i somers of
conmpounds of fornula (1), or oth nmpounds not of

formula (1), without | yrtatin t e nner in which
sai d compound of Rsbor n%% or sal

sol vate, or isoma\%ﬁére f isPnmade oP fornmed, for
exanpl e, whet herﬁ{&i‘gsti ngRin a pure form isol ated
form crude fORq /\ggther with 30 one or {iosre
excipients or inmpuritres, existing in a so fd or
lgiigl form in a pharmaceutical preparation before

adm ni’'stration to a patient, as forned in the body of
RspaCi-eatityl af cyaloradpylni stration to a patient, and so

or.t h 6 0 PCT/ . . )
Lk PO SAAOORIER, SO SRR L
RS 268 B5 @ inli§peRiGMiyIRIcstedlTin ikt €, 3akyl anbQypgsloalkyl,
Al'ternate Enbodi mrents 5 Alternate genuses and/Qr . .
subgesesin erchidisaidamprmsrvysandRe e s eriionally Fa g with
'( I”g') “%aﬁ ggf{ﬁ’o"&’“@ﬁ, 8fc L AfkyhOn AR Hefrocyld, NHANHARY, alkyl),
and/or N(C.4alkyl),, or alternatively, R7 and Rg are taken together with the
nitrogen atom to which they are attached to form a cycloamino group;
Q is phenyl, pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl, and Ro, R1o, and Ry; are
optional substituents as defined herein for aryl and/or heteroaryl groups, as
well as pharmaceutically-acceptable salts, prodrugs, solvates, isomers, and/or

hydrates thereof.

According to another aspect of the invention, there are provided compounds as
immediately defined above wherein R7 and Rg are independently selected from

hydrogen, Cj_¢alkyl, and Cs.¢cycloalkyl, wherein each of said groups R; and
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pharmaceutically acceptable salts, hydrates, isoners,
prodrugs, and/or solvates thereof. According to one

wapeoIst the invention, there are provi ded ceapwsSmdg/ 013604

10 having the formula (la): HBC NN HNLI HR NOO
ERs Z R 0" R2 11 R9 (la), wherein, R6 is Cl_6al kyl
or cy &gaxpas mmahz optonkRy substebesovishiohe ter@lof@ﬂLk@{Cl salkyl),

g?iﬁ zglry wh@éé‘r&@aﬁfﬁ?ﬁ? %@W@ 6%#}2@3}1@5é§%1>2’ and

Cl GalNi)ﬂo Iﬁﬂﬁﬁﬁ 5 a@l@éfﬁét%hk R; and m%f@ﬂaﬁergﬁg&h@f whRRHE nitrogen

groups R7 ‘and re in turn optionally stituted

with aamtq whichsheyf areritachedto loaniamprphplingy pigesdinyl, or
het er oc 3'()' N Cl. 4al kyl), and/or N(Cl_4al kyl) 2,
or al tp r‘i%?i“il &% 27 and R8 are taken together with

('R phéRylirtplyageNamd RINK,Q anb Itharb @Yol eumltmtsead defined herein
forma cycloam no group; Qis phenyl yridy
pyri ddes ayl and@rrheﬁﬁrqﬁrﬁl)/grou% aspyp]é 25 H@qrmaa@mlcpgy—awfgtable salts,

and %}?&ﬁg 5 ,gglggqggqédm&y t%iﬁh/otr Hga&tsafes%gﬁf ined herein

for a gt er oar wel | as
pharmaceutical | y-accept abI e salts, pr odrugs, sol vates,
i soners, and/or, hydrates th r eof . ccor di

anot hdh SBGPECARAIRE PRI RS NERE: S BURpgpyalfined
GREROYRGS (@gen TURARAEL Yeldl2Ld poft Iﬁ)@?d’g%nv‘blelaﬁiﬁ RE, 3y,

are in dént y selected from” hydro
(Ehlg@ah,ld;aﬂqcla;alkymzﬁuySD@(&]lkgdkyl)m{@mtr@ach of said
groups R7 and 17 WD 2004/099156 PCT/ US2004/ 013604 R8
are in turn optionally substituted with one to two of

OH,  Oiyed@oder bmbollieft Zzempbundiydié Pidlvided as immediately defined
tetrahydrofuryl, N2, NF(CL 4al kyl), N(CL 4alkyl)2,

athdve Nehetain Rolis mythyl, ethyh premyharitilepsNR®s, FhgrerBRajsdydrogen
ﬁ{olg (5] ﬁ 1svﬂytd;]ogtepl eC1 mh&?%% gcycloalkyl, or a Cy.salkyl substituted
with OH, methoxy, pyridyl, tetrahydrofuryl, NH,, NHC_4alkyl, N(Cy.4alkyl)s,
imidazolyl, and N-morpholinyl; or alternatively, R7 and Rg combine to form
morpholinyl, piperidinyl, or piperazinyl.
According to another embodiment of the invention, there are provided

compounds having the formula (I) and/or (Ia) above, wherein ring Q is a group
R1o

e

X
X

|

wherein Ry is halogen, cyano, or trifluoromethyl, and X is CH or N,
and/or a pharmaceutically-acceptable salt, prodrug, solvate, isomer, and/or hydrate

thereof.

In yet another embodiment, there are provided compounds having the formula
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atomto which they are attached to form a norpholinyl,
pi peridinyl, or 5 piperazinyl ring; and Qis phenyl or

woypoigdiscand RO, R10, and R11 are optional PCT/US2004/013604

substituents as defined herein for aryl and/or
het eroaryl groups, as well as

phar maceuti cal | y- accept abl e g&F pr odr ugs,

sol vates, isonmers, and/or hydrat hereof. 10 In

anot her enbodi ment, co unes Q. pfovilded as
i mredi ately defi mggl agé%—@erei n Ry, 0, and R11

are selected fro 1 4dal kyo, 4al kyl ),
hal ogen, hal oCl_4hlkyl , @yano, S02( Cl. 4al kyl'), and/or
nitro. In yet enbodi ment, compounds are

provi ded as i medi at Bty defined 15 above, Berein R2
is methyl, ethyl, propyl, butyl, or NR7R8, wherein R7
i's hydrogen or Cl _4al kyI and R8 is hydr ogen,

Grhefed Ryis, 2s @By shal %yé phed§l, @yﬁdﬂ%i/ﬂfddzl@uwﬂmam@ﬁ or

with OH net hoxy, t et rahydrof ur
RA@zinghlakg Ro, R(ocqnc%myq gmionaluRsiHBELfs as é@f&led herein for aryl

I £3
PR RABlo b0 &SRR LGN oo HRAIE oI, ORI ot s,
A slian@ot Bydawet Aerecfnbodi ment of the invention,
there are provided conpounds having the formula (1)
and/or (la) above, whereinring Qis a group R o &X
wherein R10 i s hal ogen, cyano, or trifluoronethyl, and
Xis CHor N and/or a pharmaceutically-accept abI e
salt, I;pyachnumer smbuditent, |csmpemndsatmjp1@md¢§1dna'amg the formulae (Ia)

th 5 1n_yet her odi t . there
ralr Bl “Eopoubn Ramdudit: 15 5Harae fogt Hgr08, Craliol
%S{@‘” e@%@}ghﬁlopg\gf / H&‘ﬁ?@l 4ﬂﬂ<911 %?Qﬂ) SU§@1H&11<&1) Hindr riro; R Ns
(lc wherein R2 is as
de]iactnd; &oava@,lk}(lg Ngn@‘pb@imyl WT’ iagg/ior NIy R .crahairei) IR7 is hydrogen
%¥ rdl-4all%lrlna¥1d Rg 1s Cialkyl, Csecycloalkyl, or a Cy_salkyl substituted with OH,

methoxy, pyridyl, tetrahydrofuryl, N(CHs),, imidazolyl, and/or N-morpholinyl.

Another aspect of the invention relates to compounds having the formula,

HaC
NZ HN o
R10 | /
N | R
AN 0 \N/>— 1
| ?\, Rao
M R ),

wherein R, is as defined above, Q is phenyl, pyridyl, pyridazinyl, pyrimidinyl, or
pyrazinyl, and Ro, Rio, Ry1, and Ry3 are optional substituents as defined herein for aryl
and/or heteroaryl groups, as well as pharmaceutically-acceptable salts, prodrugs,

solvates, isomers, and/or hydrates thereof.

In another embodiment, there are provided compounds as immediately defined

above wherein Ry3 is lower alkyl or phenyl, more preferably, wherein R;3 is methyl.
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pyrazinyl, and R9, R10, and Rl1 are optional
substituents as defined herein for aryl 5 and/or

woetmroogisyl , as wel | as pharmaceuti cal | y- accepprabius2004/013604

salts, prodrugs, solvates, isoners, and/ or hydrates
thereof. In yet another enbodl ment , n‘goqnds are
provi de@nwavn grpbadimerito coruparmds m@)prowdefé aing thelfeymula (Ib),

ARV SRR R R ey g B B AGeGE Sl B e,
f}ﬁld?g@ﬂ,_l{h&i &Yhlkyk )é?ﬂﬁ) S@Q@f&ﬂkﬁ?l dadlor, ni@eydR Oik sélb&té@ frof82C;.

sel ected fromC nmor phol I nyl ,

aauwba\r RIS A By B R orbYGhozsh ok sl and
1§ t&ilf?%l%éd Ik, {:%Cl(%’e}ﬁcgr z{ﬁ a.lﬁég}l Su&ﬁgﬁ‘?cgmﬁ%ﬂfyrhethoxy, pyridyl,

tte&i}@hwfﬁ@d,lN(ﬂHﬂzL\l(Iﬁ}cﬁi(ﬂﬂ aﬁd/dza]ﬂahtyﬂphohnmd/ or

N- nor phol i nyl . 15 Anot her aspect of the invention

rel ates to conpounds havi ng the formula, H3C HN ~'

NO R NON/> " RN R'""~J 11 1 RO (Ib), wherein

R2 i's BSno@ks aﬁgocﬁ}%ﬂte thefe 4r8 pREGARA oonﬂib‘hhgsyﬁaw the formula,

pyridazinyl, pyrimdinyl, or pyrazinyl, , R10,

R11, and R13 are optional sibS¢ituents as defi ned

herei n for aryl 20 and/or hetg yl groups, as well

as pharnaceutical |l y- pt At e\ S, Hprodrugs
sol vates, isoners, and/ ydr at es % gqe I n anot her
enbodi nent, there aéé" ovided congoun € a

i mredi ately defined abeaye wherein R13 is I ower al kyl
or phenyl, nore preferably, wherein R13 is nethyl. 19

200 [0 604 n
SRS et Ry e Boge B0 ompenatl S obhua I ipd Q may
(ﬂa@)elecgaqm wherein RO, R10, and Rl1l are sel ected
from hydrogen, Cl1-4al kyl, O Cl-4alkyl), hal ogen,
hal oRg}- 4a) kyl, cylagno ,SOZ(Cl dalrgy | and/or nitro; R2
, Linyl, N2,

ed from al kyl , N
R7R8,R R7 isPR \og n or Cl-4alikyK and
g Cl - 4al kyI -6cycl oal kyl/orRaa Cha Ik |
Rut ed Wr rret hoxy, pyr|RdyI . N
33 .

30

3

wherein Rsp, R31, Ras, R3s and Rsq are selected from hydrogen, halogen, cyano,

trifluoromethyl, trifluoromethoxy, Cj.salkyl, O(C;.4alkyl), nitro, and/or SO,CHs,

In yet another embodiment, there are provided compounds having the formula,
H3C

HN
?’% 0>_
N | R
- 0O Y/ 13
Q N<p

Rz

b

wherein R, Rg and R;3 are as defined above for compounds of formula (Ib), and Q

may be selected from,
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tetrahydrofuryl, N(CH3)2, imdazolyl, and/or
N- nmor phol i nyl. In another enbodi nent, there are

wonrouicdeide conpounds having the fornula, H3C NPCHNWS2004/013604

H N .NOO\R6 "QR2 10 wherein R2 and R6 are ase
defi ned above for conmpounds of fornula (la), and Q may
be B:al g%tsed fr onf31R34, R31 R31 )2 R32 R32 R31 N N

()

|n RSO FQBl »R32,
cted fr8?n ydp T’l

cy , thyl, tri fI Bne aHoxy, -4m| kyl ,
BEC1- 4al kyl ) ,Pxmitr - and/ or s e’ anot her
enbodi f’fEnt’ there ar'e prow ded corrpounds haV| ng t he

formula, H3C N. HN O ON/>RN wher ei n
wreRGarki e R and K ﬁ@%@de%ﬁewy@&geeob%md@a&f)

t%%@@%@g%b&@aﬁ&g%@%&? Stk ) iR, 2MRBO,CH;

In compounds of formula (Ia), (Ib), and/or (Ic), another embodiment involves

compounds wherein R, is lower alkyl or amino, more preferably methyl or amino.

Further embodiments will be apparent to one skilled in the field upon
considering the disclosure herein, including without limitation the various compounds

and moieties thereof set forth in the schemes and examples below.

Utility

The compounds of the invention are inhibitors of p38 kinase, and in particular,
isoforms p38c and p38f. Accordingly, compounds of formula (I) have utility in
treating conditions associated with p38 kinase activity. Such conditions include
diseases or disorders in which cytokine levels are modulated as a consequence of
intracellular signaling via p38, and in particular, diseases that are associated with an
overproduction of cytokines IL-1, IL-4, IL-8, and TNF-q. As used herein, the terms
“treating” or “treatment” encompass respounsive and/or prophylaxis measures
addressed to the disease state and/or its sypmtoms, e.g., measures designed to inhibit
or delay the onset of the disease or disorder, achieve a full or partial reduction of the
symptoms or disease state, and/or alleviate, lessen, or cure the disease and/or its
symptoms. When reference is made herein to inhibition of “p-380/p kinase,” this

means that either or both p38a and p38f kinase are inhibited.

In view of their activity as inhibitors of p-380/f kinase, compounds of
Formula (I) are useful in treating inflammatory diseases, autoimmune diseases,

destructive bone disorders, proliferative disorders, angiogenic disorders, infectious
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38(3 kinase are inhibited. 25 In view of their
a@tlmeﬁlelJler’, qneiravimasie $1a3p ijr¥8043 ki nase, conpounds of
Fornula (1) are useful in treating inflanmmtory
di seagbs ;n\amtlm mmmemdis pangbse be uged tor iRat pgEe %‘Hﬁomc graft vs

gtlpétg% d logé ( &% ? !%all‘afﬂee% }ﬁ a@ﬁ gﬁg% %S S?E%Joﬁgqﬁ'ngplant rejection
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i Séases, viral diseases, and jschem.a.r eper f usi on
cBoghfts, @hgl homografts, heterografts, and/or cells derived from such organs), and
skin conditions including, but not limited to scar tissue formation, eczema, atopic
dermatitis, contact dermatitis, urticaria, schleroderma, scleraclerma, and psoriasis.
The inventive compounds also may be used to treat allergies and respiratory
conditions, including asthma, acute respiratory distress syndrome, hayfever, allergic
rhinitis, and any chronic pulmonary inflammatory disease such as chronic obstructive

pulmonary disease. The compounds further may be used to treat steroid resistance in

asthma and allergies.

Additionally, the inventive compounds may be used to treat inflammation
associated with autoimmune diseases including, but not limited to, systemic lupus
erythematosis, Addison’s disease, autoimmune polyglandular disease (also known as

autoimmune polyglandular syndrome), and Grave’s disease. The inventive
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More particularly, the inventive conpounds may be used
to treat inflanmmatory diseases including, but not
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cardiovascular morbidity such as M, stroke or death).

Additionally, in view of their activity in treating ischemia, the compounds of
the invention may be useful to treat symptoms or consequences occurring from
thrombosis, atherosclerosis, peripheral arterial disease, and thrombotic or

thromboembolic symptoms or consequences associated with and/or caused by one or
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Additional diseases and disorders that may be treated with the inventive
compounds include irritable bowel syndrome, leukemia, CNS disorders associated
with cerebral ischemia, such as cerebral infarction, cerebral edema and the like, and
diseases associated with proliferation of smooth muscle cells, mesangial cells, and
fibroblasts. Such diseases include renal fibrosis, hepatic fibrosis, prostate

hypertrophy, and pulmonary fibrosis.
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inhibitors such as Naproxen®, Celebrex®, or Vioxx®), CTLA4-Ig

agonists/antagonists (LEA29Y), CD40 ligand antagonists, IMPDH inhibitors (such as

mycophenolate [CellCept®] and VX-497), integrin antagonists, alpha-4 beta-7
integrin antagonists, cell adhesion inhibitors, interferon gamma antagonists, ICAM-1,
prostaglandin synthesis inhibitors, budesonide, clofazimine, CNI-1493, CD4

antagonists (e.g., priliximab), other p38 mitogen-activated protein kinase inhibitors,

25



10

15

20

25

30

with cerebral ischem a, such as cerebral infarction
cerebral edema and the |i ke, and 30 di seases

wazsmowased with proliferation of snmooth nuscl ectaisk®d/013604

nmesangi al cells, and fibroblasts. Such di seases

include renal fibrosis, hepatic fibrosis, prostate
Emaﬁ&y@ﬁhy kirase(FI) riniiaityrsf IKK atiibitor2 AhahEhi2® ot 1109 Bment of
PCT/ US2004/ 013604 The inventive conpounds al so may be
irgigable bowelssndiomed e gn £eiman®,Aelnorme iand Adaxi<{R QPERETs such as

ot oot . ! ; o
e ALty SobaaRaNe AL, P duPaSe g b Aol tsuch
cAbBSdInO0S ATDA G GuiBxAifles A8 disEIHAPRATS Phe Moy 4)200,050);

bovi ne i munodeficiency virus, and canine )

comigneiciofdsdeaiioy beplomsthasong Bipndieclpes. hdesgnige, fluticasone,
socj.ated condition” of "D3 ' i : e

R

SREAGKAS Fecaptor Rbdtmre@ndiding CCR 1, d¥TR 1, [UGRB, altR4E aad CXCR2
i f repeated at length, as wel] as any,other,cquitLgﬂé
{¢rEPLOr §NtagPRistsla sedctBLY g ykgsabS Bhospbplinasy A2 TRMbHPIS s KiA4

'aﬂﬁg%iktggél’ﬁ%grt%%' %ﬁ%lgég,gﬂg&_ §:Qde, Lh& Q{h'ef‘ﬂmﬁﬂﬁdlup}t)ressants;

con F1si m nistering to a subjec

iafd peddartthaseoiticarinkibftec: suck aadeenyspafuadin (D84t  one
conpound of Formula (1), or a

phar magawa pah| the aseapvEIwpEals maypdisdin wmbipitiodwit
thereof. The methods of treating p38 kinase-associ ated
@spiting NSASDswy widorh| kecerits 3508isty SUh 28 BpIeRaSupHtriptan,
For mul . e or in conbination with each other
aeﬁe&r?%ig@g{ h%eartﬁé%ﬁ't abl e t'’herapeutic agents such as
anti-infla tory.dru 15 tipintlc. PRYA

agent £XAIHGS I Rp ﬁ? %r?%%%bclsgi} e‘?’g Cﬁltﬂ%leplil‘d]erﬁomé:f)l :ﬁ){g)&llds may be

RPENRIudB PLlactaind (RE., pARENIs! Sephbids i bl RABbpdrafRY; BrRactam
agents, and agents used to treat ischem a. Exanples,
@hd $aciaradsk éntobites (agnt ugapfenimmamiroglyigeides(ad. + RbAEYEH and

the inventive c unds be. us Lpcl e

SR RYR i E TR 2 ERbmFin RE e DR RATTRSbRs .
Z@rb hd k@in); papritied gidkRptopeptidenl(egkedicomiycid peymticatam,

and | i poxygenase 20 _inhibitors; non-steroidal . i
alaplomyfcing wrrighnlije-biased anti-REkicss £-¢ swlfomamides Bug fripethoprg);
naproxin). - a : haa s

R e? s IR Tk U b Pl Gl R hibitors (5.
aRt g ehicsbshehizol clindanfycing ienm)) ane nitroetlassPREFiotiGREIBA)ifrofurans
cytoki ne nodul ators (e.g. TNF-al pha converting enzyne
[ErAmgtroipydazglebr s, I nterl eukin-1 converting enzyme

(ICE) inhibitors, Interleukin-1 receptor ant agt;_oni sts),
pr edniEeHwlesys sHissbierentivirabagentsiep peg ‘(q,tl)l the mventive compounds

%X&hgeoﬁ(yc%eo@ﬁl%goaismfnmbﬁtgfs‘f’ p@tea@e-basce‘@%ﬁﬂibﬁ&g,/ A &%‘agsembly
inhibitors.

Examples of suitable anti-osteoporosis agents for use in combination with the
compounds of the present invention include alendronate, risedronate, PTH, PTH
fragment, raloxifene, calcitonin, RANK ligand antagonists, calcium sensing receptor
antagonists, TRAP inhibitors, selective estrogen receptor modulators (SERM) and

AP-1 inhibitors.
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i(glth le Trél[;ﬁralﬁemg)n;nlasf, Y giclan@lﬂsgr BDE@ ﬁlmlﬁbﬂtors Qdrioticka PPE inhibitors
etc.); and nitro-class antibjotics r.ans

of
aneh ¥ dipwidanenie.silestpzol ssildgpat ésd%bwi}?? gbwhé{ﬁ Sy
%gmet]il lxan’crh1n93,eAf',(va;LI'bT‘;’l Izz?e.,l &é’—ﬁ@yh&?—4ﬁ§%&%ﬁtyloxy)—4-

methoxyphenyl]cyclohexane-1-carboxylic acid), arofyline, roflumilast, C-11294A,
CDC-801, BAY-19-8004, cipamfylline, SCH351591, YM-976, PD-189659,
mesiopram, pumafentrine, CDC-998, IC-485, and KW-4490.

The inventive compounds may also be useful in combination with anticancer

strategies and chemotherapies such as taxol and/or cisplatin. The compounds may be
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i ncl ude nucl eosi de-based i nhi bitors, protease-based
inhibitors, and viral-assenbly 25 inhibitors.

waxenpbeise of suitabl e anti-osteoporosi s agent sPEDUSHBE013604

in conbination with the conpounds of the present
i nvention include al endronate, risedronate, PTH, PTH
Lseg AR thjunctiInoxith emenmoabgintdtich as FAdMKarel garidmycin, epithilones,
antagonlsts caIC|un1senS|ng receptor antagonists,
1 latinge| ect i ve estrogen receptor
nmodul ators (SERM and 30 AP-1 inhibitors. 26 WO
2004/ boviewelHETr WsFdoayson Yeaing iEshempi-da° Brverliye prounds may

gnt Iedol gl%g;nsa{l 2 RNI&IS eh{g 69, HH ?ﬁ%{qﬁ?’%\%ﬂ%sé I'fffclucémg efrapeptin,

oun I nven

@ﬁg&ﬁy@iﬂi au(lﬁfel'tﬂhB bail@é an& U@Ihp@mdp dedzuidod in B&pafe’ﬁﬁapphcatlon
Vita 1067, and a- ]I%ﬁlc ac

ﬁemﬂﬁ‘é@ L W@d&ﬁ%@@ﬁld]sp Spof i sigpBRiq we preseniRssignce;
Eig Bét?xnac‘i%ﬁé} icbISUEH (%’9&1' %?oﬁ%bl@f ‘ﬁﬁ&ﬂlglalzarvedllol and

esterone rec ptor agoni sts , such as

|pﬁit@§1ﬁ)’ o€ -adlenergidigoxispy (gesiseitaneoh tabathling, I%ﬁh)oteﬂﬁhe
i nventive conpounds al so may be used in conbinatio

\Mﬂlm@teé@h bu@peéglep}lleuter@é},éwflgenoéﬂeh adrglaggxé\a]aargea@§u@éasgn1trates
LA oai S AR BRE N MU, KORHE nbnoRRAILAREbide
| ASOT T RS

n secretagogues or insulin
slatishtt) azﬂnﬁt}ovamllatdmsnMrmhythngc agerty ipplagdingrldss)L agents (such

ég L”]Eﬁ}%g{egglgee)aéﬁ(sgg%gﬁatg}(%qgg ﬁ C&agﬁ%ﬁ ﬁg%qqgﬁgc as botalol
U RERUEN TR ddarbiM, %%ﬁfn'hgé ﬁﬁdjibﬁﬂﬁ&a)g €1a9s TV b (sha? &@ltiazem

rosiglitazone and pioglitazone), PPAR-al pha agoni sts,
I%FZAReI@pamﬂ) K et spodeipAds alllqﬂﬁﬂga iphebitieralandy gﬁlﬂ?lwssOf the

SGLTZ bi hib ff bi
T b s chapne] PRI RhRS dradbibfi (-6 caipiiEhds
I}Escloggc{ 51]{9 S0 %gllbe{tﬁﬁll S;le?lai\ﬁb Cdo/f9, @Oﬁléﬂnﬂe&%ﬁkgﬂ eBbObg’ and

e present a gnee, gl ucagon- | ke pepti de-
ghapdagtion pivdsfzos phesas, coanekiotisp @pthQﬁgll apeptt ﬁldléfyémbvtlc agents
|nh|b|tor In. addi tion MRAUNC
i PPt Spi e rndey e BB PR h ao
qg@ﬁok rbn%ﬁitﬂ.ﬁalﬁ Oc{ndaialthﬁdrﬁﬂ editillateRD E%dnts such s SPAPGERINa
t he conmpounds of the 1nvention may have advant ageous

fidakerss(evhetbcirdmab, aptifibatiden and @i@fm)h thygmboxane receptor

ph hodi est

EETS6 €2  BelRtuh PhE bRy Al hopigosty

IVetbipiding | CIneTTiagt mypirivelopidbrel ppmbh86nd 24dd Fal88 Kb)inhibitors
PDE2 inhibitors, _PDE3 i nh| b| rs (such as revizi ngne
dE-go BR@RRI Y arg) ‘BPY%% &C Mrlkide gegegchange inhibitors,

chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide,
bendroflumethiazide, methylchlorothiazide, trichloromethiazide, polythiazide,
benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, furosemide, musolimine,

bumetanide, triamtrenene, and amiloride.

Additionally, the inventive compounds may be used in combination with lipid
profile modulators and antiatherosclerotic agents including HMG-CoA reductase
inhibitors (e.g., pravastatin, simvastatin, atorvastatin, fluvastatin, cerivastatin,
AZA522, itavastatin [Nissan/Kowa)), ZD-4522 (a.k.a. rosuvastatin, atavastatin or
visastatin), pravachol, squalene synthetase inhibitors, fibrates, bile acid sequestrants
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(such as rolipram cilomlast, or piclamlast), PDE7
inhibitors, or other PDE inhibitors such as

wdizpyrovgiaeol e, cil ostazol, sildenafil, denbutyPCnais2004/013604

t heophyl line (1,2 25 di met hyl xant hi ne), ARl FLOTM
(i.e., cis-4-cyano-4-[3-(cyclopentyl oxy)-4- o
retdhaix yipéséray), hiaet! ovexiacia/stiio apinbinplipes, dippelyygenase inhibitors,

Sl BRI S 2y R AT i
REILBEATY /2 infRsto haRosHMBF Rt dearanth¥st Bifein likki¥i8drs (such as
and KW 4490. The inventive conp rrga

ounds al so be
dBsstased {mUSoRBieRENPE 5. 3% FSand 1 2aAe aad 536034 ceareol
and chenot her api es s . t.axol an ' i N
B e e T S b
Ys§d dms ity PRWROAIM 4dbnal, PPURDiIpROSTNSstS dakl FISAR-
pacli taxel, adriamycin, epithilones, cisplatin,

d
céptdisitapgenists, L XR elphsragonisiss LEEehain azandsts. AR éa@lfqu:@ha/beta
I schem a V. [ye conmpounds may be used in
ﬁ%ﬁsﬁqa?‘fdo%&&f t‘%"d?g%%rﬁs f o:T.pi nhi bi ti hg FiFo- ATPiase,

o S ARER Do SR LAY i B bl e
‘;}%g}%— H16%6 tPMveatiive BRd sy At Gicdts. fTHe@OnBaaRichhaylid,

and assigned to the present assignee;, -alpha- or
brellvantagedie treingieasehthe effenasy 05 ihe adminigrasionos dpeease the dosage to
nadol ol , .carv ditog, and prazosin), or -3-adrenergic
FG Ve PrSsIblE SIdACCt byt erol , terbutaline, fornoterol,
r ol i | bute

| et ., bitol . | d terol): .
ot | vyt betgehiSasenty FapbimBibed T uilifidn with the
Sn%%ﬁoﬂrdl)ﬁ}qﬂ’é $etAd BRse idVeRBbY GREY Bb ude8 OBPERINISe, in those amounts

i

rate, Tsosorbide dinitrate, and ) .
rindicated sothe Phaysicians' Rresk RefargncatPPRa gear ethervdsa datergnined by one

C.ass. | _agent suc as opaf-eno ; I

et aRay e AR RS, ey, spdeRaLe
dat@pédticd@entdy)] ORinR%Irdd pricteo,aivdultdnsbudly dedh, or following
Class |V agents (such as diltiazem and verapaml); K+
cthaadainisipdion af Bregneapéive §SMPAEKIS| nhi bi t ors and

inhibitors of the 15 KK1 subfam |y of K+ channel
openerEhespresentimveiion alsthpiovidss shqrmageuticalgapenasiipns capable of

di scl [ us. . li N . Ser . al . [ L3+l
Cretin® B umes a5ocisRB spSalRE ingTiti TPy (L AR0AT B8
SMEMaRE SRS WGsscAREd SRS UITBOInvehti R bk RiBae a§ contain

agents including aspirin, warfarin, xinelagtran, [ow
nuthebh¢rapeutieiagnts hegesciihed {hoyehPharmargitisabsompositions may be

enox rain, and dalteparin).,.anti -
A 2 8B €0 g AL O vt
epfidrinhdatitsl@ddianes 61 4 §be Iagprb ri4th koMb axare f desieyd diministration
antagoni sts (e.g., ifetroban), P2Y1 and P2Y12 )
aleteagroraipiands, bindgrs, prebPpplasgr Babilizers, flavors, etc.) according to
techniques such as those well known in the art of pharmaceutical formulations.
The compounds of Formula (I) may be administered by any means suitable for
the condition to be treated, which may depend on the need for site-specific treatment
or quantity of drug to be delivered. Topical administration is generally preferred for

skin-related diseases, and systematic treatment preferred for cancerous or pre-

cancerous conditions, although other modes of delivery are contemplated. For
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ticlopidine, CS-747, and aspirin/cl opidogrel
conbi nations), and Factor Xa inhibitors (e.g.,

woaomapyisaux) ; and diuretics such as sodi um hy#CoEgsm04/013604

exchange i nhi bitors, chlorothiazide,

gdro oth|a2|de fl unet hi azi de,

yﬁ’r’THﬁ ?W%%n&% maydeylHrred prabkst Hich 25 dethe form of tablets,
Meipvlks; e @ishh wd e

it 2%';. Db ortioh Yo RMOIBOI AELARE syrups; topically, such
t 85 i8rhymberarf ‘selations, vadpieolsiones, gély basﬁlmlehﬁs SUBE Ry Mucally;

b renene and ani |l oride. Additionall Y,
ﬁﬂ@‘?t%el?ft Su“\‘?llé c@% HESORsy NGV eRosE ipRarmBsasi i inrasternal
winjelatibm pi ﬁlfuswlﬂl%bﬁrﬁ'\% QuLaborsriRng; egtg,f) thr r? o Czl‘%qe SfukiSas or

agents_includin CoA’f educt as
(%IS@CHSIOBP)a%\%‘ﬂﬁtSPW asshynimbalbten mra;attopmai]st, aiidhnas in the form of a

f cer 45 i tavastatin
[Al{li&:’%’ﬁgg:% hﬂel]t ek %B?}g%za iy tlp(e%nnrog‘gm%tgrt@sﬂ or liposomally.
abasags it formmiations Sﬁﬁmﬁlﬂgrﬂon tBki%Vg’Pali‘&Eceu%%ﬁ}L §0i€ptable vehicles

s% t.hetase inhibitors, fibrates
31&8?% $ §RY beadmiggisterng4/The 0BHomEls/ USP0MlHihaGA4d in a form

d .ni aci,n/ st.atin
E;Sgﬁbg%l% g(%crl 1%%%?1&&{[?%%&;@ og%ggréd%ﬂ rﬁ# RN &lingqedla‘tff @‘]Jﬁase or extended

Malemu Thay lcachicvod méthsspinible hhirftticbiticAl Somp¥shifond or, part
T2 inhibitors, dual ACAT1/2 |0nh| O particularly in

h| bitors,
c?agg 8£r§?fte’fcé§§1ﬂ§ﬁs€r Wifh devisesyishas pwwu@nnoummMamsosmouc
gﬁﬁ%ﬁ di sclosed in U S. Patent Nos. 5,739, 135,
2,279 and 5, 760, 246), cholesterol 5 absorption

i nhi big,Q t ghol esterol A ester

transfer ﬁ%%agfel iid ?Sr?%&l% ﬁf) C)‘ﬂ(ae yustregon mglutla topical carrier
pmsdaLA&TIB@cSE@s(mneP&AB -2llph ¥itgRRjeRlyTeneflual PPAR-

al pha/ del ta agoni sts, LXR-al pha agoni st's, XR- bet a

agoni ﬂ(Smpla}SPccdﬂp651tﬁhﬁ haf hiat ﬁimlﬁgﬁﬁﬂuﬁ{ mchdl gusggﬁspons which

nodul ators. The conbi nati on of the inventive
W 1$oBRHe fortq’fémﬁb‘e micrecrygieHine cell@osmfpr pmpareing bulkaulglmc acid

C ef ect conbi nation nmay
B BT TRURI ool ol sk R onS enbiier, and
awlerteriest wraﬂavonng bgdRCHiRB e tHde kKAGSRAHEHE Qrt; &ﬁﬁﬂﬁﬁedlate release

gazﬁ Le si de-effecgts. The above other therapeutic
3 t Whichmay COmsiny FereXampic mivatyistHing ceHulose dicalcium

HRSEPPME Aeare, ni B QAR Atk %%cﬁ{)llt lggt%s %Hély(?r o%eeﬁgxmplents binders,

exa le, in thdse anounts ndr ca

ets, disistteDeni, diaaf:ms and &1b{iehiy swh BIh@kRQbWhSE the art. The
skill in the art. In

ned by. one ordi nary )
ﬁﬁ SRR O IPWeaIB? B eIy Rleied binsurdingRalonier buccal
AdveinaR i, e. iRt |
Admein! tﬂgﬂﬁné e égflsﬂvlf\l} t(rﬁ()ld%(firil‘,o Pre@&@ & ﬁée%& & ?nﬂnb?%t rgig?rgp,}ary
‘Eﬂmﬁqfi’élopﬁv@ﬁtﬂilq}@d%f@ﬁﬂbmﬁsng dlluents such as mannitol, lactose, sucrose,

and/or cyclodextrins. Also included in such formulations may be high molecular
weight excipients such as celluloses (AVICEL®) or polyethylene glycols (PEG); an
excipient to aid mucosal adhesion such as hydroxypropyl cellulose (HPC),
hydroxypropyl methyl cellulose (HPMC), sodium carboxymethyl cellulose (SCMC),
and/or maleic anhydride copolymer (e.g., GAN TREZ®); and agents to control release
such as polyacrylic copolymer (e.g., CARBOPOL 934®). Lubricants, glidants,
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The present invention also provides pharnmaceuti cal
conpositions capable of 20 treating p38-Kkinase

wazsmowased condi tions, including TNF-a, |L-1, panaken4/013604

IL-8 nediated conditions, as described above. The

i nventive conpositions may contain other therapeutic

ageiors caloridg sgentheunt] sthiniligers Rhgnisadeukidedior casfThbriddfisn and
be fornul ated by enpl oyi ng conventional solid or

l'i°"quid vehicles or diluents, as well as

phar eutical additives of a type appropriate to the

mode o IR SEURISIAPS for AR5 ﬁerzsﬂ(oaé Igfalation ailministration include

bionERINS whkHEREY ¥ ! ;

accordi r? gto }It; e@ﬁ?ﬁ%@g}%ﬁ@h ek ﬁ‘%%%m%ﬁtﬁ?(r o tcblz"

t mgseavqtlvgﬁf, ap$rapiecemomotat td @rlnamd:ea‘:tbsonpﬁon Thé/of Bﬂ@@%ﬁﬁﬁlty,
may be adm ni stere neans

el Rothbaip iR or rwPisiis P uSistoh #ap S knovim oiherery

dep enci_:e nH;he need for site-specific treatnment or

quant | A COBPPYBRs 19& pripBicEy admﬁmté@éﬂon include injectable

a@mitioh$ bf et o -

SKineTel afh‘s%&%.lds“éggﬁé%% PP kol Pl oo

maedr@ralé;dadcoptablardalsemsu sr solvgne sﬁdimehﬁmﬁtoﬁ) aglbtiafdtiel, water,
e cont en‘pl at ed. For

b h°“%%§%€%&fg”%g%%f%g§§%ﬁ%8{m tone Eipesitefe dispersing or
f
Wmuﬁﬁhdﬁ% %@hisVﬁEﬁ%n%r t¥ic %g)e p S&Smgf}ﬁ%%%shﬂlﬁr?atty

lets capsu gr anul s
faélfdﬁa}péhlﬂmgsﬂ@lﬁémddl ng Syrups; top| cally, such as in
the form of solutions, suspensions, gels or ointnents;

subl i digeniplayry cbmpedltnyns fopaceb hdmmhsltnatloﬁ uﬁﬂhc@%ubyosnones which
intrave | ntramuscul ar or

bcut
D LRER i exsitns, S R o B SeibleBtshmoa e Soas bytter,
3gnthbRy gw@eﬂd@Je%%sa&J p%lﬁ:%ylé}{e ngd?ﬂsagvﬁuﬁP AR o‘%&mary

suspensions); nasall'y such alat1on spray

SRR ERNIO) butliguefrend/pr qhh‘@lvean rth@fecal cm@awﬁiease the drug.

ointment; rectally such as in the form of

s uppodiht effeative apmouint pbs oorapdund of Des@eeeny fivention may be
ons c nt ai ni t oxi ¢, . phar maceut i cal

SRR b0 P BBy DRnGs Mot anchisb e el lopaas, amounts
T&lﬁl 1B BRALSOE B R85 fU(ﬁhg/‘kg df bBaPw g%m)il%nve gompound

suitable for i nMmedi ate rel eas r ext’en
PRAET ‘Hh@hm@am@wnlsw‘t@meﬁemmy«t dbmmen tteyfohe ofi i e

| 1]
par(%dsdél c% aD s, TTZ%% gglér?eg]pe%%gp ﬁg B %%%goowh@hthe
el oatoss lbﬁrhl ﬁﬁi fEeLueHE SRR See ﬁph%zﬁh@lﬂaﬁs%@]@c{ fhay be varied

purrps Exenpl ary conpositions for topical
arthvi] dapend ppen ¢ Menainef ectospilrcliding thei astivityl 6f the specific

AR A Lo B L LS PRl M )
thespeniss, ages budly 6bBight, general health, sex and diet of the subject, the mode
and time of administration, rate of excretion, drug combination, and severity of the
particular condition. Preferred subjects for treatment include animals, most preferably
mammalian species such as humans, and domestic animals such as dogs, cats, horses,
and the like. Thus, when the term “patient” is used herein, this term is intended to
include all subjects, most preferably mammalian species, that are affected by

mediation of p38 enzyme levels.
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may contain, for exanple, mcrocrystalline cellul ose
for inparting bulk, alginic acid or sodiumalginate

weaoe/muspendi ng agent, nethyl cellul ose as a vPETMSR0Y/013604

enhancer, and sweeteners or fIavoring agents such as

E QEF:éW@F%#HyﬁBgﬁ%ﬁggP% bR R activiy as
mrﬁmﬁrg X@g /B BRzys! il A%F-odishA tﬁé WiBy PNASHBAL Blow, or

gnesi um stearate and/ or | act ose and/ or ot her
@xxihtiind mmcofbhaud&rmthmem mveﬂsm:lmaq« skiilh tre@pam §ompounds

ilu %nd | u as thase knagwn
Frcibat i B myatie ey BEEBEE b e Par Ggy B By sctivity a
J m ni stration,

I S O 2
tabl ets. Exenplary 25 conpositions nmay include
fast-dissolving diluentg,. uqh as manni tol, |actose,
sucrose, and/or cycl odes R SRBEY | ncl uded in such
formul ati ons may be high nol ecul ar wei ght excipients

gﬁ,onc&l 44! %§es( AVI CEL(r)) or polyethylene glycols
to aid nmucosal adhesion such as

hydr o&wmﬂ hu@;&lnlpﬂsocsﬁ abtif Gozymby ahe eioned by CRreThysk cDNAs
cellul ose (HPMO), sodium car box%/rret hyl ceI | ul ose

csTheyubchmed iihs PRI BXRresHin YRoru dPRBPBrYIerS (3§ fusion

AT b b gt i
lchitomh st egrtyshy Glin gl ntaghioB0agAfds2 0933 A8ab5Gotein is activated by

PCT/ US2004/ 013604 | t

v CRRRA ALY B MHSROr dretiaama® BreparBiEf dioen MCKS by

r TRORIY ARE MRK6RAS@er A8 A%O1diRS t
[ n tl%rﬁﬁggl?iﬁ?s‘tﬁ?g% on I}]I;‘IC| ude sol u?l g]rfls whi chlﬁgaf

dhml@amd effadr [ Mol aGigl.Biobei?4§11285 €B96D]. or ot her suitable
5 preservatives, absorption pronoters to enhance
absorption and/or bioavailability, and/or other

smmPfoﬁuanﬂbgiI@SflﬁimeaWMessuch as those known
enpl ary conpositrons for parenteral
ad mn |Iﬁp|aanuzgd1hmmmi wheleiipatis abtagneddtam heglthygiolunteers.

ﬁ%ﬁ%ﬁ 1 ggd l\é\;lhgilgﬁ{cgﬁ%g F%:lgsn(ggi\@gs() ggefr glﬁﬁaqwéor{%l gﬁgl 5 38R blood

9 eIt Hyp ¢ leAGty"BAdiEAentrifugatiodtaaa @&h%mdwh’@[ concdfiration
Ringer's solution, an isotonic sodiumch|orid

<6150t 1Shnl ipassay h@dllﬁnl(RBMIénQﬁl% ép@qawglgolro%é@t@l. BRyinggrum).
t
?(5&9 )92 g?lr%ege%%{bnss cﬂ?lltg&iam dSWlﬁl n%ts{ %&%&ﬂfl é@k conceéltratlon in

Ex@yphaﬁmneoﬂmﬁng 0. Q%SDIVIS’O)I’lﬁ Obabelbidssie bslturaplagss for 5 minutes
inclu esupﬁosnor es ntain, for exanple
8

6 RITani08 hORLFS (3Ll Sl ip b g otk el SasBeymion and the

plllztltg 1esr1hcubated for 6 hours at 37°C. Following incubation, the culture medium is

collected and stored at —20°C. TNF-o. concentration in the medium is quantified
using a standard ELISA kit (Pharmingen-San Diego, CA). Concentrations of TNF-o,
and ICs values for test compounds (concentration of compound that inhibited LPS-

stimulated TNF-o production by 50%) are calculated by linear regression analysis.

p38 Assay
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15 synthetic glyceride esters or polyethylene glycols,
which are solid at ordinary tenperatures but |iquefy

wanw4mdsssol ve in the rectal cavity to rel eaBeTiise004/013604

drug. The effective amount of a conpound of the

present invention may be determ ned by one of ordinary

ski |l The dskys ard perfongled fCVuse®medasplel ylates dge final assay
ampunts for a mammal of from about 0.05 to 100 ng/k
Pl GRetlgreparid fHemithiee 28w additionsef eﬁéYm@aﬁ}‘PStWﬁ?Sc(ﬁ’%BP and

b i.Nni i i - Ol f f
RS BB T e bRl PRI 738, Y BRIEER so
e Magl anldt1l M DTG, Bacterisityoexprédhad, atteatedSgBsck precindalsaed
| evel and frequenﬁg of dosage .for any particul ar

StiH) ek comppupds fpadP syn- Ry t0itia HercteB ith sphstratesy The

hods : ] N Lt
BB S S0 e R E Sh oty Bhed W RRAES p G 05
HEDBA ttd eachafandpiat TG 8RRbAdNixB e i@pBped be®,a @gavet Hideymat
wei g eneral health, sex and diet of the subje

ht t

tsEEfoRkatroa ddiceqde ok Harpsten Skpen. dne-) thangvasped \vith PBS. The
o . e r . .

et {2 T tiied 1 AL BuerPA RS bl i MBI
isoinkilldtgorawhxgiValladypaid qouetfed roalkl Micrometasdintdhatiop ecurder Model
such h ns, .and donestic i mls such as dogs, .
S A O o T WS oS eresion
“WRA 1M Fc:h%gh!ﬁa%@ oft&afth NThi Bingl doREMdasioh BF RAGEHs 1th8ssays

i ncl'ude a ubj ects, nost preferably mammal I'an

speAlPs ] (MEAty->SRATRE 8 edf,eMBR)/(Sigmal #4188 ) Fugh8dlei3sy henM;
I ev% S. 3% 2004/ 099156 PCT/ US2004/ 013604 Comnpounds
FPAYRPH Ve scope of fornmula (1) nay be tested for
activity as inhibitors of p38cd 3 enzynes and TNF-a

usi ng the assays descri bed below, or wvariations
tINFaoPrddationhy IPS-StimulitedIMicel ordinary skill in

the art, unds escribed in_th xanpl herein

v VS B BNl 61 ek ) A S BN PP i reAgnet Broup) are
S N R R M s sl

10 1¢BdASigrha)suspendplB@sierilS saling. Winetp nyinutss ates, mlcgpedsedated

T . cDNAs b bcl d.if th GEX
B P n S ion PO £ BHR AR IS VTR Terkean Bgend
| SaB%RT 5 IOF-hphicordehtratnd bp Ebinmeeelal EIOSAbae4Epdrahe
pel 'ets by affinity chromatography u5|n% 3Iutath|one

dganvarsureps @istrugtions (Rédt Bysierns Mnrapgli |
I ncub atdsp ?or@f)cﬁﬂggn %ﬁg&kﬁ%}%ﬁe&% ofaify S VAR b Ges &“‘f&ewq)spl"r)’l?ection.

is sepatfate
The compounds are dosed either as suspensions or as solutions in various vehicles or

solubilizing agents.

Abbreviations

For ease of reference, the following abbreviations are employed herein,
including the methods of preparation and Examples that follow:
Ph = phenyl
Bz = benzyl
t-Bu = tertiary butyl
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15 affinity chromatography. Constitutively active MK6
is generated according to Raingeaud et al. [Ml.

wGabd4/098isel ., 1247-1255 (1996)]. TNF-a Product POmW/USY004/013604

LPS- Sti nmul ated PBMCs Hepari ni zed hunan whol e bl ood is
obt ai ned from healthy vol unteers. 20 Peripheral bl ood
nislecnmethebr —cel | s (PBMCs) are purified from human
V\Eol e Lood by Ficol | -Hypaque density gradi ent

thy gation and resuspended at a concentration of
Spx=pRYN in assay medi um (RPM nedi um contai ning 10%
fetal bovine serum. 50 ul of cell suspension is
| mrprdpat @Jdnﬁf’f brgghtdhaisfpropsdt conpound (4X
cpN tion ay nmedi um contai ni ng 0. 2% DVSO)
ﬁogﬁ 1% 1§8]%’“)B§'jllsture plates for 5 minutes 25 at
Fmeo}pzenwth@ﬁ)l LPS (200 ng/m stock) is then added to
the cell suspension and the plate is incubated for 6
hei$s =#thagel..  Fol | owi ng i ncubation, the culture nedi um
[ L LB d stored at -20C. TNF-a concentration
EtO‘%P 5 gig%tiﬁg guantified wusing a standard ELI SA
kac(:EHTabﬂnyhg@narSamlel ego, CA). Concentratl ons of

NE-a and ] C50 val ues for test conpoun
(%Qﬁcel?ﬁrhzaﬁaaw W%ﬁﬁ%ﬂéﬁﬁethﬂalannoamheml@alwhe@éluorophosphate

SEC[WLQE&%IE%IMGN oduction by 50% are cal cul ated by

I'1near regression analysis. p38 Assay 32 WO
2DOE/-0991bBeh1MCEHIB2004/ 013604 The assays are

g@? rre(ﬂd i n V-b orred 96-wel | plates. The final

aEg% lﬁ?ﬂ%ropl'sle Wnﬁrepared fromthree 20 , ul
agNiH & NN N-8fmERAYEBrartidbst rat es (MBP and ATP) and

t est conxounds I n assay buffer (50 MM Tris pH 7.5, 10

BMA =%, Nrﬁunn@@l fogmemiderdnerhy) aceBact eri al | y
p38 is pre-incubated 5 with test
n‘pﬁangdm?t% prior to initiation of reaction

vm)phAwm?héI@ﬁIﬂﬁ)spﬂa}gl azﬁ@actl on is incubated at 25C for
45 m n. _and term nat ed addi n )%t@jhbluj- of 0.5 M EDTA

tBDE e LG L d3- Hiﬁ@thymmpmﬁpm carhodidtpide diydrpcblerige
AT D A el NN RO AR GPRRREE ' 1y

fhelxhﬂucsraphosphmtben dried in a mcrowave oven for 1

%ﬁti ted vvlth I\/bitlILexAlo scintillation wax
I'a

%Hﬂaéﬂ e&ﬁ’ B\ crobeta scintillation

CRUWNLEE bl (idd ?) Inhibition data are
anal yzea by nonllnear Ieas squares regression using

FKOHFFP@amédemr e). The final concentration of

r ntS|nthe are ATP, 1 ,uM [iy 33P]ATP, 3
rﬁ& B"%“aﬂﬁﬂﬁ al%91) 2, ug/wel I ; p38, 10 nM

POCI; =phosphorous oxychloride
m-CPBA = m-chloroperbenzoic acid
NaH = sodium hydride

NaOH = sodium hydroxide

p-TsOH = p —toluenesulfonic acid
Pd = palladium

Pd/C = palladium on carbon

TFA = trifluoroacetic acid
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and DVSO, 0.3% 15 TNF-a Production by LPS-Stinmul ated
Mce Mce (Balb/c femal e, 6-8 weeks of age, Harlan

woabsons8/ t r eat ment group) are injected PCT/US2004/013604

intraperitoneally with 50ug/ kg |ipopol ysacchari de
(LPS; E coli strain 0111: B4, Sigma) suspended in
FHeT= legraldpirdfoean Ninety minutes later, mice are sedated
20 by C02;02 inhalation and a bl ood sarrpl e was
ﬁmalnﬁé@te SQSer umis separated and analyzed for
i[lghnaL oncentratl ons by commercial ELI SA assay per
rranu ct urer's instructions (R& Systens,

M=nixeapol is, MN). Test conmpounds are admi nistered
or al laﬁllﬂgéﬁ various tines before LPS injection. The

P Tare dosed either as suspensions or as

I in various vehicles or 25 solubilizing
g%eﬁ%ﬁs&&iﬁ)revi ations For ease of reference, the
kel gram(s)g abbrevi ati ons are enpl oyed herein,
|ncI udj ngﬂ@&i met hods of preparatl on and Exan'pl es that

phenyl Bz = benzyl t-Bu = tertiary

E&Hlljmé’lésm 2004/ 099156 PCT/ US2004/ 013604 Me = net hyl

= ethyl Pr propyl n-propyl or n-Pr= straight
uhaoln:mﬂhmple(s)s Iso-P, iPr, iso-Pr = isopropyl MeCH

net han 1 = et hanol Et QAc = ethyl acetate Boc
0= 5, l?ﬂud ?ﬁrbonyl 10 BOP =

lREN&Gt LirédiRkerhpathtarey- t ri s(di met hyl anmi no) - phosphoni um
hexaf | uor ophosphat e DCM = dichl or onet hane
ret. t. = HPLC retention time (minutes)

sat or sat’d = saturated

aq. = aqueous

TLC = thin layer chromatography

HPLC = high performance liquid chromatography

RP HPLC = reverse phase HPLC

Prep HPLC = preparative reverse phase HPLC

LC/MS = high performance liquid chromatography/mass spectrometry
MS = mass spectrometry

NMR = nuclear magnetic resonance

mp = melting point

HPLC Conditions:
YMC S5 ODS 4.6 x 50 mm Ballistic column, 4 mL/min flow rate, 4 min. linear

gradient elution (Start solvent %B = 0; Final solvent %B = 100), solvent A = 10%
MeOH / 90% H,0 / 0.2% H;PO,. Solvent B = 90% MeOH / 10% H,0 /0.2% H3PO,,

When superscript ® is used, this is intended to refer to the following conditions.

Column: Phenomenex 4.6 x 30 mm; Flow rate: 5 mL/min; Gradient time: 2 min with
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DCE = 1, 2-di chl oroet hane DI PEA =

di i sopropylethylamne DM = N, N dinethyl fornmam de
wWo30@NBIBA = N, N-di methyl formam de di met hyl pataisa104/013604

DVMSO = di et hyl sul f oxi de DPPA = di phenyl phosphoryl

azi de EDC or EDCl =

ﬂnﬁdﬁh&EFBtada%ﬂuamvmmmmi )2(Bamet Spttoarsobdni: A #eMeOH-90% H20-

rochl orii

QDY'(WT%a%@er‘%QIrSg@E%q 9% MR QP HEQ-Pd% ZFEY ny1 ur oni m

20 hexaf | uor ophosphat e HOBt = 1- hydroxybenzotrlazole

hydrate | PA = isopropanol (isoprop al cohol) KOH =

Patths eica.dilazby}dl epxhples €x@0Hles Peos: §§z&8ﬁ HIRIAF Boenitoa tinges were

SRR I A e

SAHUT e @l dRdidat Jsibh FinR ol ﬂtﬁmmbf @mhtmamm T8O
Pd = palladium PdJC = pal | adi um on car

¢lntion gadivatesch 400%iod solvewch Mavaégﬁb@@creasegg 100% of solvent B
PC%JI]‘-{EI?US grgi) ¥ ]ﬁg‘ gﬁle (IA"Eent AE %;1b§{%g{h?fn¥lye9;@)@%%n%ﬁ22% phosphoric
id bihd bd16¢nt B =L9G%ffh@thmidllle% water0 gaptcsphorip acid). Eluted

mlligrans)
10  products were detected using a uv detector at a wavelength of 220 nm.

Microwave Chemistry: Microwave reactions were performed using the
commercially available Smith Synthesizer from Personal Chemistry. This reactor
allows for precise control over reaction temperatures and times and greater than

15  atmospheric pressures.

Methods of Preparation

Compounds of Formula (I) may be prepared according to the following
Schemes and the knowledge of one skilled in the art. Variables in the schemes (e.g.,
20  Q,Ry-Ryj) are as defined in the claims below. Solvents, temperatures, pressures, and

other reaction conditions may readily be selected by one of ordinary skill in the art.

Scheme 1

HN-Rg HaC
H3C‘©_§
N= OH o HN
= O-R; NaOH (aq) N % HzN 1-4 N //
o N/ ) Q o] _N 5
\ EtOH R, HATU, DIPEA, Q ks NH
2 1-2 DMF 1d 0 Re

- SOCl, CH,Cl,
DIPEA

4

25 13 HN  1-4
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mot = moles 10 mmol = nmillinole(s) nmeq =
mlliequivalent RT or rt = roomtenperature ret. t. =

wolRLME/mwetsent i on tinme (mnutes) sat or sat'd =PCT/US2004/013604

saturated 15 aq. = aqueous TLC = thin | ayer
chr omat ogr aphy HPLC = hi gh performance |iquid

chr omglogfpoaRiyof tBRMHIRKG Having et siencpita skl) Ik e Preppretikording
reparative reverse phase HPLC 20 LC/MS = hig
Fﬂeg hsPaeeln Sabstithigh @yerelsHat- éb@rsﬁﬁwrr@ggn%rﬁéev %ﬁgﬂa}fwr can be
PRoasdaa gt TR o M W of 3} PRERGE Retein, Segy s
BordgDh @rg60hepiq 1rmsa3u929t(tzeoz>owmm/441m,/fmwro¢yom 53,2775-
%sa(z@oop.Jnapte%F}&éq@%r B 37156y 1 5P on Kigek Reish. 10.
6@49 gﬁ{g@g&zp g’%%’svﬁgﬁ%me%cvﬁﬂtln&smﬁ%@s%@'% 1A% 6RG: 7.

n superscript a is used, this is
Heteeocetic Chemef léx 657}66@1(319f78) IJonggfl@mq,oﬂlt, il 345(1956); and Joule

& abi BHErET I Chhisi i s Clefs00s) By dnd TordioThe
Pgéthjl%zlg%é&%§ QQﬁcor%oﬁieﬂ Hepdigl bK/é &ﬁ&é Rnthyauent tBoodibelose
nm Starting solvent: 10% MeOH 90% H20- 0. 1% TFA,

aracdhq-a*s et mgking emsuug@b/pmmlm@%)mdm@ otigg FEpingmagteriy and/or

R RIS SRR B R

4.6 mMAydrSiYsiver Bal) #isdd the e&&@@aﬁ@gg pphiyole atide(l-2))ivtHiclacan be
4 mnute total ?radl ent elution tinme_and a flowr

epupjedrithianiline. (Irher itepal foam (gichar dHe) ingye i%%‘ﬁ%s (Id) under
| t t

%f\aaélé{ anﬁ‘ gggﬂi@l'il?@#ﬁ&l i %g{eﬁggilgélgnt?e kgl@c{%%fc 2 Moy Br (1-2)

ﬁﬁﬂi h@ﬁ@i\/eﬁi@&/(td\ﬂk Qbfd&h%damm-ﬁph@hibh reaatsi direathyl with|beezamiBe (1-

= 90% net hanol / 10% wat er/ 0. 2% [ [

4) in sc())lvents such as DCI{)/I in the presencg gthﬁ:‘H‘A’ Ecgr%thae% lbgge's) t%l alil%o%i Id).
Benzamide compounds may be commercially available and/or can be prepared
abplying methods described in the literature, or as described below in Schemes 1a and

1b.

Scheme 1a
Cl . HN- Rs HN- RG
H3C R HsC R HaC
(o] (o] 8]
O2N O2N HzN
1a-1 1a-2 1-4

Compound (1-4) can be prepared as outlined in Scheme 1a by 1) reacting a 3-
nitro-benzoyl chloride (1a-1) (which is commercially available or can be prepared by
one skilled in the art) and an amine H,N-Rg in CH,Cl, to give a nitro intermediate
(1a-2); and 2) reducing (1a-2) under conditions such as hydrogen gas and a catalyst in
a solvent to afford aniline(1-4). Its salt form can be prepared by reacting (1-4) with
an appropriate acid (e.g., HCI).
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10 products were detected using a uv detector at a
wavel ength of 220 nm M crowave Chem stry: M crowave

woeeamniommise wer e perfornmed using the conmerci abPCy/US2004/013604

avai |l abl e Smth Synt hesizer from Personal Chem stry.
This reactor allows for precise control over reaction
tenperatures and tinmes and greater than 15

at nrospheri c pressures. Mthods of Preparation
Compounds of Fornula (1) may-&be—rgﬁ;ééared according to
the followng Schenes and the know edge of one
skilled in the art. Variables in the schemes (e.q.
20 Q R2-Rl11) are gs ifed in the ¢ a_a BET W,

Sol vent s, ten‘peratilr psessures, and ofHer'oreacti on
conditions may readi:'y be sel ected by ®He of ordinary
skill inthe art. Schtrfe 1 HNR6 H3C H3€ N CH O HN
N.::- OR7 NaOH (ag) QN HZN 1"4 N O O EtOH R2 HATU,
DPEA, a RO% R2 1-2 DW 2 1d ORs 1-1 SCCl 2

CH2Cl 2AlRrPEAelNC oBipokihd Rs4) in‘lbe(pre;med-&blﬁﬁnéﬂ-iﬁ SelEdine 1b, by

1-4 36 WO 200 99156, P 04/ 013604
retia F AR AR (PG R I S E i e B be
Zgﬁt aned b ooﬁ@sl@%mhémt)%ﬁ%fﬂetaﬁﬁﬁg%f%ﬁ ki@Sprédendd ofd €

nmrerci ally avail able or can pr epar ed
aoopliny aggnt, suth asdFRCHEBpime switablessodveat.-dis sali feies e3n ised

herei n., See ur o 7,
TEPRSLDOTAEAN %%H%‘a%%i‘%?]%ngcéi 53, 2775
5 2780 (2000); J. Heterocyclic Chem, 37 175-180
(2000); N ppon Kagaku Kai shi, 10, 1144-1147 (1992);

Paki stan J. Scientific andScheme2rial Research, 30,
1-4 (1987);: J.

I ] )J\/”\ o} '33013
H
OLI DMF-DMA
sOH, DMF

BOP, DIPEA, H

NMP o o°c
2-1
HsC HaC
Hs
NH
j@\ﬁ ’ N}_'\ZNQ
‘N
)gﬁ g .
NMe; EtOH e 0 R
22 (le)

Compounds having the formula (Ie) can be made as shown in Scheme 2. BOP
coupling of aniline (1-4) with lithium acetoacetate gives compound (2-1), which can
be reacted with DMF-DMA to give compound (2-2). Compound (2-2) can

then be reacted with hydrazines to afford compound (Ie).
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Het erocyclic Chem, 16, 657-660 (1979); J. Og. Chem,
21, 1240 (1956); and Joule &et. al., Heterocyclic

wGChemiwt1sy, 3d edition, Chapter 22. Each of theCT/US2004/013604

foregoing literature references is incorporated herein
by reference to the extent they disclose 10 net hods
for maki ng substituted pySshahe8 (1-1) and/or other
starting material s,and/or reaction conditi onsausef ul
for making conmpoungs of faornula (1), in. Hydr | S
of (1-1H %‘lw\eles +Ke—coptes di%ﬁ py?giwfoﬁe—-aciodg (1-¥‘%,
whi ch cathbe coupbed with aniline®®R%Nr its Balt
form g\ﬁ ch, 2s,,HCl) to givesgonpounds (1d) under 3-3

st andar d'Bgﬁi“ @ coupling conditi ons. Alternatinely, the
car boxyl i*¢c’ aci d noi ety of H(c]—@—z% ‘can be copvgryed to
t he acidN% I(gqr)ide (q 3) pn v\,h*iM reacts dyt Fy h
benzam de_gl_;l ) i.m vent2 sukth as n'd he

presence OFftoD) PEA (og, of her HivaswER to afférd (I df.
Benzani de conpounds gipy be comifércial Iy avais.gbl e
and/ or can be prepared applying netfiods described in
the literature, or as described bej n Schenes 1la
and |b. 20 Scheme sh@rCl HN- RS PINGRG C\ / H3C\ [/
H3C\ 00O 02N 02N 2R |ael™ a2 14w25 Conpound
(1-4) can be prepaioadsas outlipfdin Sthewe la by 1)
reacting a 3- nitro-benzoyl chlori¢@d (la-1) (which is
commercially avail able or can be prepared by one
skilled in the art) and an amne H2ZN-R6 in CH2Cl12 to

gi ve ni t,ro, | r med ( . BEituti .
{1 25 2Py e PolBnG IS B ekl ) Rminits s IARRH Bution a
CBt(aleRStpositionas safiteé i theappdiided dlaams)lcanb¢ preppared acgording to

ML A G TN SO WO INCAT
E—%I/axlr@&%gﬁlx%a%pﬁl% acRFOBYE D) wAth iNirRned BledFfeazoles (3-2),
where the C4 position is substituted by a electron withdrawing group (EWGQ) such as
nitrile, methyl or ethyl ester. Conversion of the C5-amino group to the C5-bromo
group can be accomplished through reaction with tBuONO and copper (II) bromide.
Hydrolysis of the ester or nitrile to the carboxylic acid, followed by amide bond
formation, such as through reaction with HATU and the aniline (1-4), gives
compound (3-5). Substitution of the bromide with nucleophiles (carbon, oxygen,
sulfur, but in particular nitrogen-based nucleophiles) can be accomplished. Reaction
of compounds (3-5) with primary or secondary amines in EtOH at elevated
temperature and pressure, under microwave irradiation gives amino-substituted

pyrazoles (If).
Scheme 4
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H21 H2N 1 b-1 1-4 5 Alternatively, Conpound (1-4) can

be prepared as outlined in Schene |b, by reacting a
wG2emmosbenzoi ¢ acid (1b-1) (which is comrer cpairiug2004/013604

avai l abl e or can be prepared by one skilled in the

art) with the amne HZN-R6 in the presence of a

coupl i ng agent, such as EDC a sui tabI @laC

soI VeR o® salt form=canobe i\léo,prgpar ed LR g
% an_"fipr o E@‘(am a—e—g— HC Y > —gch 2
H b, THF PJE*P\N\P"FEADI\/FQ 206 6 YNy
TsC]—| DI\/F Q BOP, DI PEA, I'—:f7Q 0 Cc Nw 1-4 2M¥R3Cc © ks
CHNI—QHNN N) : QNIi NBsC QlwaH Nve2 Et OH

0Rs 2.2 (le) 15 Corf‘pounols,lji}gh tge for mil &Y e)
can be made as shown in Sche 2 coupl i ng of
anilinel (1-4) with lithium acet ogaetate gi ves conpound
(2-1), ich can be reacted with DVF-DVA to gi vgc
conpoung (- reConpound (2-2) can then be reacte
with hy o aw Teset 0 af AB Ghpound (le). o38N

2004/ 09 s200% /1 04 —Schere- 3 l\&—lﬁ % NH
R N-g; N- R7 O R
8 Rg 6

4-3 (1)

C5-amino substituted pyrazoles can alternately be prepared as shown in
Scheme 4. Aminopyrazoles (4-1) (generally prepared according to Scheme 3) can be
mono- or bis-alkylated through the reaction with alkyl halides (such as ethyl bromide)
in the presence of a suitable base (such as NaH) to afford (4-2) or (4-3). Hydrolysis
of the ester, followed by amide bond formation, such as through HATU coupling with
(1-4), leads to the C5-alkylamino substituted pyrazoles (If) or (If-1)
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N~ N NC EWG Q NH NEWG t-Bu-ONO Q N EWG Q Et OH NH2
CuBr2, CH3CN Br H OEt 3-2 3-3 EWS = C02R7, CM 3-1

wolhREAIH3E H3C HN NaOH (agq) M ?-C H2N 1-4 Et eErATio4/013604

DIPEA, Br N\HBr DVF Q R6 3-4 H3C 3-5 HN HNR7Rs N Q
NH EtOH, 150C NR7 OR6 (If) Pyrazoles bearing halo
(internmedi ates), am no, or al kylam no substitution at
5 C5 (the R2 position as reciSchémierf t he appended

cl aims) can be prepared according to Schene 3.
Reaction of conmpound (3-1) (such as

2- et hoxynet hyl ene-mal ononitrile or

FHa@ - 3 et heoenag T Y1 i € e]'.,hyl t hHsC

hyd gi-ves—pyr angE < 25 NHBWGM S—NHQ
ﬁ%‘%i tio | s s%ftﬁ"s'P(FEt ut e ectron et ¥efwi FY i
grou ) such as nitril g_z nmet hyl or ethyl esterss

Convg'i'si on of the C5-anmino group to the C5-bronp 10

group can be acconplished through reaction with t BuONO

and copper (Il) bromde. Hydrolysis of the ester or n-
nitrile to the carboxylic acid, fol Ik%ved by ami de bogdi A ~con

f ocmgtoEgn, s e thr outhzrﬁ,stg:tl on TU and the g,
WW" 0 CONPRHT; X 3- 5)y,n bution g~ =
t H&"BY o1 de %fh{ h nudl eogti | s’ ( carbon, oxygegCHs Eogi Hurig's base

sul fur, but in parti Sl ar ni trogen- based nuc eophl | es)
can be acconpl F8hed. Reaction 15 of cBhpounds (3-5)
with primary or secondary amnes in EtOH at el evated

t emperggeur e _and pressure, under m crowave irradiation
gi ves ami‘f#%St ituted pyrazoles (If).
HoN I\} />—CH3
"N
NT‘)
NT™R,
Q (l9)

Compounds of formula (Ig) can be prepared from commercially-available
compound (5-1) as depicted in Scheme 5. Co'mpound (5-1) can be reacted with terz-
butyl carbazate in an organic solvent, such as DCE, in the presence of a base, such as
triethylamine, to afford compound (5-2). Compound (5-2) can reacted with an acid,
such as TFA, and neutralized with a base, such as aqueous sodium carbonate, to
afford compound (5-3). Formation of the oxadiazole can be accomplished by heating
compound (5-3) in triethyl orthoacetate to afford compound (5-4) that can be reduced
with hydrogen in the presence of a suitable catalyst, such as palladium on carbon, in a
solvent, such as EtOH, to afford compound (5-5). Compound (5-5) can then be
coupled to carboxylic acid (6) in a solvent such as DMF to provide compound (Ig). It
should be understood frdm the foregoing that in Shemes 1-4 and 6-8 herein, the
oxadiazolyl-substituted aniline compound of formula (5-5) can be substituted for the
aniline of formula (1-4) and reacted with carboxylic acid pyrazoles, as in Schemes 1,
3 and 4, and/or treated as shown in the Schemes 2 and 8, to provide compounds of

formula (T) and/or precursors thereof.

41



10

15

Scheme 4 39 WO 2004/ 099156 PCT/ US2004/013604 H3C N
OEt 1) NaOH (agq) N/ R7Br N Ot EtOH N HN Q NH2 0 NaH,
wOB04@94S6 O 2) HATU, DI PEA, Q NO NH R7 DWVF HNP&T/US2(86/013604
4-1 4-2 HBC H (I1f-1) 2NN, R(3 0 1-4 H3C 1) NaH,
THF, R7Br 2) NaH, THF, R8Br N>~-OEt N /HN Q QN O NH
RSRNR7T RN-R7 0 Rg R8 4-3 (If) C5-amno
substituted pyrazol es can SdHetfd®t el y be prepared as
shovvn in Schems 4 Am' nopyrazol es (4-1) (generally
repared accor Scherre 3) ocangbe nono- or
b| sial kyl at ed h the reaction ith al ky1I)E'I"?&I des
(uch” as’®et hyl br de)__5_|_n effe f exnce of &2
swtéa,FIe base (*é%ch s NaH) to af rd (4-2) orsﬁéﬁ 3
;—Iydro ysis of thesester, followed Bf2ani de B EC
or ch as through HATUsaoupl ing with (1-4),
sé@ é’ ﬁ'gmb 5- al kyl am no substituted pyrazoles (If)
or -1) 40 V\D 2004/ 099156 PCT/ US2004/ 013604 Schene
5 H3C/ | BocNHNH2 HsC )3'M H 1) TFA, 0C H3C / o[ H

Q cl
OH
2 SOCI,, CHCl,  J \
ONa A\ — = "y Rz
1N HCI N, Ro |
A\

! ',‘ Q
N 371 Q
}
@ 6-5 n 6-6
6-4
HyC H HaC

N o H

HCI H,N "Rs N
o) N7 ] N “Rg

(1-4) \N H (o]
f 7 R2
Q

DIPEA, DCM
(te)

R - alkyl, aminoalkyl,
substituted aminoalkyl

Scheme 6 shows a process for making compounds of formula (Ie), wherein R
is alkyl, aminoalkyl, or substituted aminoalkyl. Ethylacetoacetate (6-1), for example,
ethyl 3-oxobutanoate, can be reacted with methanamine, such as dimethoxy-N-N-
dimethylmethanamine (6-2) in solvent to provide intermediate compound (6-3), which
when reacted with an appropriate hydrazine, such as, for example, phenylhydrazine,
pyridylhydrazine, etc., followed by addition of sodium hydroxide, provides
intermediate sodium salt of formula (6-4). Reaction of sodium salt with acid such as
HClI provides carboxylic acid of formula (6-5). The carboxylic acid can then be
converted to the acid chloride ﬁpon reaction with sulfuryl chloride (see also scheme
1), in solvents such as DCM to provide compounds (6-6), which react with benzamide

hydrochloride (1-4) (or alternatively compounds 5-5 as in scheme 5), in solvents such
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Cl -NHBoc - \ NNNH2 02N EtN, DCE 2) 02N aq Na2C(r)s
02N 0O 300 5-15-253 NHC(,t- N-COH
wCIBE(0@kSy 3 H3C H2 Pd-C/ | R2 0 O 100C to 13eCrmRdoo4/013604

EtOH, rt H2ZN I CH EDCl, Hunig's base N -N ~}-CH3 N

_N-3 HOBt, DMF 5-4 5-5 H3CH2N\ | O >CH3 N, ON

Ns RSCMQS (tl}ld‘ypreé'en&) oploass dlﬁTID:is IDmElmJibolapr(ﬂ/im: c6mpotxls having the
prepare rom copnercij al |l y-avai |l abl e conmpound (5-1)
deragla(ley-ddeq #ssErenples 11d3n6¢hd (5-1) can be react ed

with tert- butyl carbazate in an organic solvent, such

as DCE, in the presence of a base, such as

triethylamne, to afford conmpound (5-2). Conpound

(5-2) can reacted with an &ehegine 7such as TFA, and
neutralized with a base, such as aqueous sodi um

conpound! (8F3) in tMep P ortyunmeBat ate to af

conpoun -5t that c be reduced—wi+h hydr ogénNin
the presence of a swtfalshe capalapstmorsuch as pal | adi um
on carborf;' in a solvent, such as EtOH to afford
conpound (5-5). Conpound (5-5) can then be coupl ed? o

carboxylic aci 6) i.n a sol vent,. such DVF to ;

o St JSh e dn iferfee® Prok e ol G i, R Sehsgnatic of

f$ @k Bevhanegah & i§ Ratredty-BleaRMide Qroﬂﬁ,ci.e@,'%'aﬂﬁ E&hPound 7-1
the oxadi azol yl-substitut'ed aniline conpound of
fisrengted With Bytheramine, wghes dimetaxyfi¥N-dinecthgmethasemgte (6-2) in

f or mu 1- and react i th carhoxyli.c i .
PR alovedlon R bR R et QOB pheayiydracine
Sheiihydraziie, SehanRsveht,anch & ethanobfolowed b aRditiog sf sfdium

hydroxide, to provides intermediate sodium salt of formula (7-2). The amino group of

carbonate, to 10 afford conpound (5-3). Fornati of
t he oxa% azpl e can be acconpl iyhgg by heating ONa
oynd

compound (7-2) which can be further elaborated to an alkylamine or substituted
amine group Ry, applying principles known in the field, and/or compound (7-2) can
be incorporated into other schemes and processes disclosed herein. One skilled in the
field will appreciate whether use of amine-protecting groups for the amine of

compound (7-2) may be appropriate given other reagents. .

Scheme 8
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formula (1) and/or precursors thereof. 20 41 WD
2004/ 099156 PCT/ US2004/ 013604 Scheme 6 O O MO Owe O

wO20M/081686H R2 Al ~IOEt Y R2 OBt 2) QNHNH2  + HBCTNSZH3/013604

6-1 6-2 NVe2 3) NaOH, EtOH R2= al kyl, am noal kyl, 6-3
substituted am noal kyl O O (r) (r)H SCC12, CH2Cl 2 /
ONa NON R2 N INoHCI N NNR2Y Q N R2 O°® 6-5 6-6 6-4
H3C H H3C HCl I, i N.N\ONI\P PM-4) "N
HOQR DLPEA—DOMTT & R ¥ afkyl, asimoal kyl,
substi tut ed animeal kyl 5 Scherme 6 shows a process for
maki ng conpoundg,of fornul &% 1e), wherein R2

1.5eq o O H
(0] 0 N
H A0S Ryt N “Rg
RaaH c/U\/U\N N-g :\l( ; [ o}
2at12 H 6 AN \N
0] | (

rt, 5min 8-4)
(8-3)

HaN.

NH O H

Q N

1.26q EtOH NG N “Re
- Ul H 5

750C, 1.2h g  CHoRea

(th)

Diketene (8-1), wherein Ry, is hydrogen, alkyl, cycloamino, aminoalkyl
(preferably wherein Ry, is hydrogen), and 3-amino-N-cyclopropyl-4-
methylbenzamide hydrochloride can be reacted with DIPEA in DCM at RT to provide
compounds (8-3). Addition of DMF-DMA at RT and removal of DCM provides
compounds (8-4), which upon reaction with appropriate hydrazine (QNHNH>), such
as optionally-substituted phenylhydrazine, pyridylhydrazine, etc., in solvent such as
EtOH, provides compounds of formula (Ih) wherein Ry, is as defined above,

preferably hydrogen.

In addition, other compounds of formula (I) may be prepared using procedures
generally known to those skilled in the art. In particular, the following examples
provide additional methods for the preparation of the compounds of this invention.

The invention will now be further described by the following working examples, which
are non-limiting exemplary embodiments of the invention. HPLC purifications were
done on C18 reverse phase (RP) columns using water MeOH mixtures and TFA as
buffer solution. These examples are illustrative rather than limiting. There may be other
embodiments that fall within the spirit and scope of the invention as defined by the

appended claims.

44



10

15

20

is alkyl, am noal kyl, or substituted am noal kyl .
Et hyl acet oacetate (6-1), for exanple, ethyl

wo20apboseanoat e, can be reacted w th net hanam preT/Usmh/013604

as di met hoxy- N-N- di net hyl met hanam ne (6-2) in sol vent
to provide internediate conpound (6-3), which 10 when
reacted with an appropri at Exiumglewi ne, such as, for
exanpl e, phenyl hydrazi ne, pyridyl hydrazine, etc.,

foll owed by addition of sodi udgchydr oxi de, provides

i nternedi ate sodiumsalt of for (6-4). Reaction of

sodiumsalt with acid such { rowj des carboxylic
acid of formula (6-5). Nih/}__@boxy isati d can then be
ri I\

converted to the g .
sul furyl chloride scheme 15 1),Yin solvents
such as DCM to pr de co ounds (6-6), which react

with benzam de hydrochloride (1-4) (or alternatively

conmpounds 5-5 as in schenme 5), in solvents such 42 WO
14099156 sence
g“éf)(géase suc %9%%%@%%%912&%?%03? oll&J ﬁc HQE?\?{d%g t he
formul a (Ie). (See al so Exanpl®s 11-12, infra). Schene
70 (r)Na 0 1) MH IC\ 2) QHNH2 / OR + N N,
"NNH2 7-1 H3C CH3 1 3) N , EtOH 0 5 6-2 7-2

Scheme 7 reflects an alter it engy ocess fol | owi ng the
general schematic of Sches#e 6, but wherein R2 is a
directly-linked am ne grQ m e., cyano compound 7-1
is reacted with methanam e sucmag

di met hoxy- N- N- di net hyl net hanam ne sol ve

fol l owééuwnaﬁn 8bpreaine-Athbeny] d:rya%OSfe‘l ab@ﬁylégamql 61r27 g, 6.24
1ﬁ ’thHﬁrBﬁ Xigr(?@ hﬂgnoall gtl#&fl Ftdﬁf k%ylg’yﬁﬁ' fre m%Etﬁr@ was

i'n solvent, 'such as et yadltlon of
sc:mhbmtratetdytdrdexradacectmespnm\andeh;ledmm eaaredod abeirsthd iabowe acid

f_f 7- The ami no oup of conpound
%@}&M&% 1@&’ {?]dt)ﬁ%ﬁy 1%1‘?58? ‘ed to an al kyl anmi ne

or substituted am ne group R2, applying principles
known in the field, and/or conmpound (7-2) can be
i¥icpBpor ated i nto ot her schemes and processes

di scl Oéor% gl?nrde Mj (409?15, OQ' Il% 8 eq) \I?VQ.S %}{%d to a stirred solution of 3-

cyclopropylcarboxamido-6-methylaniline (36 mg, 0.19 mmol) in DCM (1.5 mL) and
pyridine (100 pL) at 0°C. The cooling bath was removed after addition and the
solution was stirred at rt for 15 min. The reaction mixture was concentrated and the
residue was diluted with 0.5 N aq. HCI solution (8 mL). The precipitate was
sonicated for several min and filtered. The solid was washed with 0.5 N aq. HCI
solution, satd. ag. NaHCOs solution, water and dried in vacuo to obtain Example 1
(61 mg, 90% yield) as a white solid. LC/MS : 376.13 (M+H)".

Example 2
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15 field wll appreciate whether use of
am ne-protecting groups for the amne of conpound

wOZeR)oomay be appropriate given other reagent sPCHEISe/013604

8 43 WD 2004/099156 PCT/ US2004/013604 1.1 eq OH
DIPEA=DCM + HCI HzN N, Rs R2aHC O rt, 30m n 1.5eq
(8-2) (8-1) H 1.5eq 0 O ' (~BY ~(r) (r)\ R2ah12C N
N, R~ R2aH2ZC)\/~N N R6 NHH O B) rt, 5mn (8-4)
H2ZN ' NH \ O 1. 2eq Et%/ I HN { RB "N O 750C,
1.2h Q CH2R2a (I h) | Di ket (8-1), wmeMein Rea is
hydr ogen, al kyl, no,oani noalckyl — Cpreferably
wherein R2a is h gen) nHand 3- am no- N-cycl opropyl - 4-
met hyl benzam de hydrochl ori de can be reacted with
DIPEA in DCM at RT to provide 5 conmpounds (8-3).
Addition of DVF-DVA at RT and renoval of DCM provides
é@?—ﬁ%unds (8-4), which upon reaction with appropriate
hydrazi ne (QNHNH2), such as optionally-substituted
phenyl hydrazi ne, pyridyl hydrazjne, etc., in solvent
such as EtOH, provides conpo s of formula (Ih)
wherein R2a is as defined o preferably hydrogen.
10 In addition, other conﬁoul ds of formula (1) may be
prepared using procedurges N™ “NH,

(2A)

Ethyl(ethoxymethylene)-cyanoacetate (2.24 g, 13.3 mmol) was added in
portions to a stirred suspension of 2-fluorophenylhydrazine hydrochloride (1.96 g,
12.05 mmol) and triethyl amine (1.68 mL, 12.05 mmol) in absolute EtOH (16 mL).
The mixture was stirred for 50 min, diluted with water and extracted with EtOAc.
The organic extracts were combined, washed with water, brine, dried (Na2S04),
filtered, and concentrated under reduced pressure and in vacuo to obtain the above
compound 2A (3.06 g, quantitative yield) as a light tan solid. HPLC retention time:
1.34 min. LC/MS: 250.13 (M+H)".

Step B:

F@
(2B)

A solution of ethyl-5-amino-1-(2-fluorophenyl)-pyrazole-4-carboxylate 2A
(3.06 g, 12.28 mmol) in THF: MeOH (64 mL, 1:1) and 2.5 N aq. NaOH solution (31
mL) was heated to 60°C for 8 h. The mixture was concentrated under reduced
pressure and acidified with 6 N aq. HCI solution at 0°C. The precipitated solid was
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generally known to those skilled in the art. In
particular, the follow ng exanples provide additiona

wortdmdsistor the preparation of the conmpounds BETSR®4/013604

invention. The invention will now be further described
by the foll ow ng working exanples, which are

: mmeétedrby tingtioxn emlhaﬂ Yvigroaei ﬁﬁmsmfana Beied f/ethin@Re acid 2B

purifications re 15 done on C18 reverse phase

((ﬂeﬁ)’l gcéﬁ%mnédélémgl %ﬁ B (\Mdaper % eand¥ ipinadiomghe filtrate by
tle%r%@tfv érkﬂl;p%th Eﬁﬁﬁ E‘&E&fb At qqésﬁ%ﬁﬁl njat:)é[@s 222.08
rat t1rng. rermy I ment's
tivtHY'al | within the spirit and scope of the invention
as defined by the appended clains. 44 WO 2004/ 099156
PCT/ US2004/ 013604 Exanple 1 H3C | N L'ar HN H NH2
cA. 5- Am no- 1- phenyl - pyrazol e- 4- carboxylic acid
c oride Cl NO NNH2 5 6 (1A) A suspension of
5- ami no- | - phenyl - pyr azol e- 4-cafboxylic acid (1.27 g,
6.24 rmol) in thionyl chl oﬁélo m) was stirred at
rt for 1.75 h. The m xtureNwgs concentrated under
reduced pressure and dried Nn guo to obtain the
above acid chloride 1A

P38 g, 100%yiel d) as a
yell ow solid. 10 Step B: ound A (40 ng, O0.15

mmol ) was added to a stirred sol ufd®n of 3-
cycl opropyl car boxanm do- 6- net hyl aniline (36 ng, 0.19
mol) in DCM (1.5 nL) and pyridine (100 .tL) at OC

The cogkingoPat fh lig?@}ra;ﬁifj%@;‘ff ke 2@%& BNt 1ém&iéé(3.7

solution was stirre e reaction
rmlcl waestiaml at orfoedtr dthednianue wae concesnraiacéunm refluced passure

\ﬁé’ﬁl n vacuo to ogtam'_ge ac1% clfltior e 2((,8 (6%[ mg,-liBS%p }Eigl%s gé gnag)r%nge solid.

HPLC retention time: 1.11* min.; LC/MS: 236.11 (M+H)* for the corresponding

methyl ester.

Step D:
5-Amino-1-(2-fluorophenyl)-pyrazole-4-carboxylic acid chloride 2C (40 mg,

0.14 mmol) was added to a stirred solution of 3-methylcarboxamido-6-methylaniline
(31 mg, 0.19 mmol) in DCM (1.5 mL) and pyridine (100 pL) at 0°C. The cooling
bath was removed after addition and the solution was stirred at rt for 45 min. The
reaction mixture was concentrated and the residue was diluted with 0.5 N aq. HCl
solution (8 mL). The precipitated solid was sonicated for several min and filtered.
The solid was washed with 0.5 N aq. HCl solution, satd. aq. NaHCOs solution, water
and dried in vacuo to obtain the above Example 2 (33 mg, 65% yield) as a light tan
powder. HPLC retention time: 1.20* min. LC/MS : 368.16 (M+H)*.

Example 3
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soni cated for several mn and filtered. The solid was
washed with 0.5 N ag. HC1 solution, satd. ag. NaHCO3

weabutowmiss wat er and dried in vacuo to obtai n BRamshk®4/213604

(61 ng, 90%yield) as a white solid. LG/ M5 : 376.13
(MtH) +. 20 Exanple 2 45 WO 2004/ 099156

PCT/ US2004/ 013604 H3C F-N AN /uNLdiy(r) O CH3  NH2
Step A C&t N O F N 11!& \

Et hyl (et hoxymnet hyl ene) - oactetape (2.24 g, 13.3
mol ) was added in or i s to a stirred suspension
of 2-fluorophenyl hydyaxi ne hydrochl oride (1.96 g,
12.05 mol ) and trietRyl it ne (1.68 nL, 12.05 nmol)
in absolute EtOH (16 fl). 10 The mi xture was stirred
for 50 mn, diluted wat er and extracted with

Et OAc. The organic acts were conbi ned, washed
with water, brine, dried (Na2S™), filtered, and
concentrated under reduced pressure and in vacua to
ScpAn I-hwirebbpkenyédmpobovdh@pr18:@¥6 g, quantitative
yield) as a light tan solid. HPLC retention tine:
1.34 mn. LCMs: 250.13 (MPH)+. 15 Step B. OH N O F

N NH2 (2B) A solution ofo CHa
et hyl -5-am no-1|-(2-fluoro yl ) - pyrazol e- 4- car boxyl at
e 2A
N/ \
“N NH»

@ (3A)

Phenyl hydrazine (21.2 gm, 0.19 moles), ethyl (ethoxymethylene)-
cyanoacetate ( 35 gm 0.21 moles), and absolute EtOH (200 ml.) were refluxed 1 hr.
The reaction volume was reduced by one-half and cooled in ice, and the desired
product was collected by filtration. The filtrate volume was further reduced to 120 ml,
cooled, and then filtered to collect additional solids. The yellow solids were combined

to provide compoiund 3A (41.6 gm, 94 % yield)

t

Step B: 5-amino-phenylpyrazole-4-carboxylic acid

o]

/__ﬁ\orl

!

N\N\ NH,
@ (3B)

Compound 3A (41 gm), THF (50 ml), MeOH (150 ml), and 3N NaOH (100

ml) were combined and refluxed 4 hrs. Most of solvent was removed by evaporation
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20 (3.06 g, 12.28 nmmmol) in THF: MeOH (64 ni, 1:1) and
2.5 N ag. NaCH solution (31 nl) was heated to 60C for

w6 204/0986 M xt ure was concentrat ed under reducedT/US2004/013604

pressure and acidified with 6 N ag. HO solution at
OC. The precipitated solid was 46 WO 2004/ 099156
REThe/ 208488 1360*utraled eatiet NosICE (300rmal) i The, creas beldred solid

wth water and A and dried to obtain the acid%&
prodpct was legted py diltratioRray asef ensgireddn givg copmPurdAB a8 sm,

d - the filtrate by extractive work up with
AR I8 Ton 1 me: 0 B5a i no LG Ve 252 b8
(MtH)+. 5 Step C F N NH2 (2C) A solution of
carboxylic acid 2B (0.5 g, 2.26 nmol) in thionyl
SiPdri de (F*?"P%F nl) was stirred at rt for 2 h. The
m xtu ’ SURRBIe) Bh @SS AN k),
Tmoun LD B e g o
JHEH @) nald amd DM (igalrepd) ivetre rafipx el baeféntlhgelqudseeaction sefution

%Q Wkgéﬁg}l gﬁ % gneégi,g;é Q%EQ flfitf é)vrap})rg?ed? 2d &2 Fr)é)sri](gdeq/gas triturated

il DBekanCe-didthhar Szwhﬂ)-tmyﬁ@a alyeHdw ealidppoyhéicTHiG inths
chloride 2C (40 ny, .14 ol ) was added to a stirred
salissplved ip THet Wymbans oves siardy eddas teyd saernd; reactiopselution

0.19 1) i . L di 1.
R T e
EHEinSIHF bi @Be@s Tht idactoh s allovwar todSir ovemight) duflfig which time

réaction mxture was concentrated and.the resi ﬂgc? Was
d damedid rwRepctipnsvay cxaporpies and Begolid fesidpent3s waphed with 1 N HCI

a
PSP SOl 0 0L ol S ple mayged o2
sal, UDisgh yiekBt @M+E)" = BAGICEHROC ueti tme =624+ and dri ed
in vacuo to obtain the above Exanple 2 (33 ng, 65%
yield) as a light tan powder. HPLC retention tine:
1.20a min. LM : 368.16 (MtH)+. 25 Exanple 3 47
Example 4

=D

Step A:
CO,Et
7
Y
N™ NH,
F (4A)
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WD 2004/ 099156 PCT/ US2004/013604 H3C/ HN-CH3 ON O
HNNH2 6 Step A: 5-amno-1

wohenyyse car boet hoxypyrazole 0 /CH3 0 N~ N ReR/US204/013604

(3A) Phenyl hydrazine (21.2 gm 0.19 noles), ethyl
(et hoxynet hyl ene) - cyanoacetate (35 gm 0. 21 nol es),

and alpseyitigoifdrhyl 3ahoacemr(emegl10xminal)laﬁd4 The
uc

reacti on volune was re ed by one-half and cool ed in

}f@@ropaﬁwlhy‘@a@eg hwléraclz_len@ﬁr Géua'e 2 \mreoly gieremixsg ybsolute
SR ASO S T3 el Wb B e

aglﬂhgel;jdmpMssﬂl‘ljlallguxtiﬁhevegseshfred\/osmhigﬂs dileted weithnithereahd t o
0 % I
S gopALRSY g et v duPiiotgflo e si Mot ek

/ 1g a rifed un
P AL §7 Blin 3R e NSRRI ahEoh e rlied unlB O

rrex[dcad( pd:sghrh tsobthipsX2. Sag (%@b)&frmnmgnd éAwedJr@\yn 011 HPLC

eva 6 ,US2004/ 013604 and
TR é\ﬂ%%ﬁ?nﬁ‘(a)&é\%h% (&ﬁf 1 N HJ (300 ).
The cream coI ored solid product was coll ected by
filtration, washed, and dried to give conpound 3B (38

%p B:

N™ “NH,

CO.H

F (4B)

A solution of compound 4A (22.5 g, 90.4 mmol) in absolute EtOH (200 mLl)
and 3 N ag. NaOH solution (75 mL, 226 mmol) was refluxed for 2 h. The mixture was
concentrated under reduced pressure and taken up in water (200 mL) and washed with
DCM (100 mL x 3). The aqueous layer was acidified with 6 N aq. HCl solution at
0°C, and the precipitated solid was collected by filtration, washed with water, and
dried to obtain acid 4B (11.6 g, 58%). HPLC retention time: 1.92 min. LC/MS:

222.08 (M+H)".

Step C: Example 4

To a slurry of carboxylic acid (5.5 g, 24.9 mmol) in DCM was added thionyl
chloride (2.35 mL, 32.3 mmol). After 10 min, DMF (3 drops) was added, then the
solution stirred at RT for 2 h. The mixture was concentrated under reduced pressure to
obtain a yellow solid. The solid was slurried in DCM (50 mL) and cooled to 0°C
whereupon 3-methylcarboxamido-6-methylaniline (5.11g, 31.1 mmol) was added as
a solid followed by a dropwise addition of a solution of pyridine (6.0 mL, 74.7 mmol)
in DCM (25 mL) over 15 min. After the addition was complete, the cooling bath was
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quantitative yield). 5 Step C. Exanple 3 Conpound 3B
(7.42 gm 36.8 mmole), thionyl chloride (5.22 gm 1.2

weQqgd4/09JiE (50 m ) and DMF (10 drops) were ref Paxa82004/013604
briefly. The cloudy reaction solution was filtered
through a mediumglass frit, evaporated, and the

Esbeiendase §dlhtiod RhEGtirrol dt Iﬂt 131 30 hex. arl%?reaéiioﬁtrﬁl\i;kure was
ether (30 M) to yield a yellow solid product.

scellcra'ieé @nd gt rpeidus wes trraed withoreten (PO arld andd 1\%41%\;&(91 (50 mL).
it?ndrgaslt?r )2%9 s&rﬁﬁﬁ%%%r sé\per%trﬁl gteﬁ,cfﬂ%& 1851 %ashe w1th IN

enzam PYT i

(aq5H@8 s@iition) Wm)and mlrfE&lEn ddcud t6letala apphex. Deasfta jmhloWB@hd The
allowed to stir overng durln which time it cane

5 tsehsi\waR&raeraieéinw%&o h@%h%rn ep Feshesl wih pestonyiyde and

\HA@?(,)M@ r ! e ¢ olr@ é%oa]h érlgégg%%t@&as &P&%n'f}%?ﬂ dod tﬁ% égultlng
golid $Qs Bdrysiadlicbd. fr¢viMiBOE/a3&0niti3le toRIE@dribe abcwerﬁxample 4asa

ity Salig o] B g(g&%ykq&} {PGretspien fe 2 53qnipc c/Ms 368 24

09 Hﬁg&g
@ﬁﬁ)( e?ﬁg@ﬁet ene) cyanoa)(‘;fetggtgéS (111%) 28 397 (m 1 H) it lll)(S 1),
10 anm @, IH)JGri@phkﬁﬂ’(dﬂdea,ﬂ see(shyHy,0t.Bb ¢v, i1He), (735 g/ 3®0@Ed, 2H),

Iz mxedlnasolﬁt)e
6.42 s2H)276(d 3H), 2.26 (s, 3

Examples 5 to 9

HaC

N= HN
| / N
R
Q/N%o o 6

15 NH2

ZI

Examples 5 to 9, having the above formula wherein the variables Q and Rg
have the values reported in shown in Table 1 were prepared following the procedure
described in the preparation of Examples 1 through 4. The starting materials are either

20  commercially available, can be prepared according to the Schemes herein, or applying

procedures known in the field .

TABLE 1
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Et OH (150 nL) at RT and triethylamne (13 niL, 92 muol)

was i ntroduced via syringe dropwi se. The m xture was
webronroagisever ni ght, diluted with ether and 5 fPCraSem4/013604

The filtrate was diluted with Et OAc (500 ni) and

washed with water (100 nL x 3), brine, dried over
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concentrated and the residue was treated with water
(20 nm.) and 1N aq. HO (50 nmL). The resulting slurry

woasdaeniscat ed for several mnutes, filtered, aa@/US2004/013604

washed with 1 N ag. HO solution, water and dried in
vacuo to obtain approx. § g gf a yeIIom;solld The 5
solid was triturated witly hoff Et OAc, hot ether, then
washed with acetonitrip gacol ori zed in MeOH
using charcoal. The filtratle was concentrated and the
resulting solid was recrys athqggA from

MeOH acetonitrile to afford the above Exanple 4 as a

ot TRt epsctaed 008 76p Ripn vk aind B T Sp a3 g
{ﬁfl%) %@D%% f)M/x ég ) m]7,8 L gsb( xggioll)z Hhe s%lulﬂan Ev@a,s h%ﬂ)éﬂ at II(Q)°C for

035, hr1théd) codleBfbo RT.7 A38st{lthdion maparatus wag a(t@heQ apf) the;prv@ct was

Wlﬁl%%fm%@nm@ﬁéfa% adSighe Ty o k| (04 a2 dhute) 't

ga bg wherein the variables Q and R6 have the

ues reported in shown in Table 1 were prepared
followi ng the procedure described in the preparation
gf ﬁganples 1 through 4. The starting materials are
fPHer 20 commerci ally avail able, can be prepared
according to the Schenes her opPHappl yi ng
procedures known in the field. / LE 1 51 WO
2004/ 099156 PCT/ US2004/013p04 | Ex.0# QR6 (M + H)'

HPLC Retention tine (m 5 CKH3 351.10 1.36a N 6
377.10 1.47a

(10B)

To a solution of (10A) (0.424 g, 2.3 mmol) in EtOH (5 mL) was added
pyridin-2-yl-hydrazine (0.25 g, 2.3 mmol). The solution was heated to 65°C for 3h,
then ag NaOH (1 N, 6.9 mL, 6.9 mmol) was added and the reaction was allowed to
cool to RT overnight. The EtOH was evaporatqd and the resulting aqueous solution
was acidified to approximately pH 3. The resulting precipitate was collected by
filtration and allowed to air dry, affording (10B) as a light tan solid (0.38 g, 81%)
HPLC ret. t. (min): 1.92, MW: 203.2, LCMS[M+H] "= 204.0.

Step C: :

To a solution of (10B) (0.041 g, 0.201 mmol) in NMP (1.0 mL) was added
BOP (0.117 g, 0.265 mmol), DIPEA (0.115 mL, 0.66 mmol), and 3-amino-N-
cyclopropyl-4-methyl-benzamide hydrochloride (0.050 g, 0.22 mmol). The solution
was heated to 50°C and allowed to stir overnight. The reaction was heated to 80°C
for an additional 4 hr. The solution was cooled to RT and water (2 mL) was added.

The product was extracted with EtOAc to afford a crude residue that was further
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N7 F 394.24 1.30a 8 394.17 1.39a I~b F 9 -CH3
364.19 1.32a Exanple 10 H3C N:HN No NONH ~ CH3 O

w6 28iuem91A6 52 WO 2004/ 099156 PCT/ US2004/ 013604 PCODUS2008/013604

CEt Nwe2-(10A) To ethyl acetoacetate (100g, 769 nmol)
was added p-TsOH (333 ng, 1.75 mmol) and DVF- DVA (153
npurifiedsy Prep HPLTtveaffood (10) an ameff-wisiat edid(0.030@C41%)y. HPLC ret.

2.5 hr, opl.e +distillation apparatus
m@w&%@ﬂ?@@ﬁﬁ%ﬁ&%ﬂ%@ radb. purified by
fractional distillation under vacuumto give (10A)
(92.7g, 66% as a ellowoil. Step B N- OH NN~ O
CH3 10 (1BEAMRBEAIGAg) AL TFM&TEMPA&MEW)N FOR3
mmol) in EtOH (5 mCOMESUAIIEF EXAMPLE 10

1- ( 2-pyridyl)-5-methylpyrazole-4-carboxylic acid (1.6 gm, 7.9 mmol) and
thionyl chloride (10 ml) were stirred at RT for 1 hr. The reaction was evaporated and
the residue was redissolved into THF ( 75 ml). To this was added a solution
containing 3-amino-4-methylcyclopropylbenzamide (1.64 gm, 1.1 eq.) and THF ( 25
ml), and the reaction was stirred overnight at rt. The reaction was evaporated,
partitioned between 9:1 methylene chloride:MeOH (100 ml) and 1 N NaOH ( 2 X 50
ml), then 1 N HCI (2 X 50 ml), dried over sodium sulfate, filtered, evaporated and
chromatographed (silica gel, 97.5 methylene chloride: 2.5 MeOH) to yield the pure
product of Example 10 as a white solid ( 233 mg).

Example 11

" HsC

Step A:

N= cl
N/
PR

(11A)
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pyridin-2-yl-hydrazine (0.25 g, 2.3 mmol). The
sol ution was heated to 65C for 3h, then ag NaCH (1 N,

w6 200409156. 9 nmmol ) was added and the reacti on Ra¥/US2004/013604

allowed to 15 cool to RT overnight. The EtOH was
evaporated and the resulting aqueous sol uti on was
acidified to approximately p The resul ti

preci p?-MsthylvlaRbenyl- Ilgcﬁﬁélwéﬁr“ CﬁbIOWIéﬁ 4% (Qlil]‘d ga(i) fivanol)
;[?)r%'fg%dqﬁ ﬁﬁal_%ﬁgrngs{lgﬁlgpto(&@f (?(%3)3 ixla's %0]&%{2 r%@bbijz (&in':)} at RT.

LEHRE] dillistif) g-at RRDAor®BO 3. ShefOC], W evapakitetli lpaviaf beHiaBYhe
gl%ogdfl glA)%lszo _m’ml gd x}d%f:lg@w;s %Wdﬂrgcﬁx o%‘gf%%ﬂ%q B%?l:f)ication.

$=am no- N- cycl opr opyl - 4- net hyl - benzam de
hydli?ochl orl de (0.050 g, 0.22 mmol ). The solution was

Ceact B se gt PR Sunr M LT wik DR 0345

TIBE 95 Wihan 8 S-£RRLEI-Yoftbp ?ln%nw;ﬂfbeﬁgaﬂﬁ'd}: h¥@®chloride

added. ~The product was éextrac with EtQAc to afford
A0c23 e 045¢4 intnel) + Whe ragakort wes $tared HRT/gyepoghy. 0§96 6 mL) was
Pa%/ éJ éo%#:lg qg%ctlto uailgrt]i!leggqclg P& age \l{llgé%&a% f1s rgpM (3x3
tmL§ Mfs evdpSratioRMhe 3rdanit, red*m%ﬁlﬂrﬂfred% r@da:H@m{BLaEford the
10A: ALTERNATE PREPARATI ON FOR COVPOUND EXAMPLE
1aboye Egample(l hyas)a \shlﬁféﬁgdl (95168207%%2; BBEbary Li(ime 2§7, MW:

( I thionyl chloride (10 m) were
#4?5%‘331\4%[1\&?&?“0 97 r. The reacti on was evapor at ed
and the residue was redissolved into THE (75 m). To
t his_was added a solution 10 conta|n|no

3- LAERNALE BROS DL SMIAKYE BXAMPLE 11
eq.) and THE ( 25 m), and the reactlon was stirred
overnight at rt. The reacti on was evaporat ed,

piep At i onedSdalgtme enerByldl -pidriyil e radoladicdehdvelare (100

m) and 1 N NaOH (2 X 50 nml), then 1 NHCL (2 X 50

m), dried over sodiumsul®ate, filtered, evaporated

and chronat ographed (sili oel , 97.5 nethyl ene
chloride: 2.5 MeOH) to /' d the pure 15 product of
Exanple 10 as a white SN)|I &H3233 ng). Exanple 11

H3C N HN
@ (11A-2)

A solution of ethyl 3-oxobutanoate(130.14g, 1mol) and dimethoxy-N,N-
dimethylmethanamine (119.16g, 1mol) in EtOH (200mL) was stirred at 60°C for 1h,
then cooled to RT. Phenylhydrazine (98.33mL, 1mol) was added to the solution and

the temperature was kept under 60°C. After the addition was completed, the mixture
was stirred at 60°C for 1h. The EtOH was removed under reduced pressure and the
residue was dissolved in EtOAc (1L), then washed with 1N HCI (50mL), NaHCO;
(100mL), H2O and brine. The organic solvent was removed under reduced pressure
and the residue was dissolved in EtOH (460mL). An aqueous solution (100mL) of |
NaOH (80g) was added and the mixture was stirred at 65°C for 2h. After the solution
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NH CH3 OO0 20 Step A NC N CH3 (11A) 54 WO
2004/ 099156 PCT/ US2004/ 013604

wo-20@ayise | - phenyl -1 H pyrazol e- 4- car boxyl i ¢ acpdT/(U8200@/013604

g, 0.495 mmol ) [prepared in a fashion simlar to that
of (10B)] was dissolved in SO 2 (2 nL) at RT. After

Shdscobled tG R THRhefpRdcigithteTivas eollddfd AR B1tMESn av@pasiaidasith
| eavi ng behind the product (11A) as a white solid

wiipeepyhalsobeldel stviertee thayewihitesedivhysali e¥ield %, FRMEh.

rePstirade s IR Boa . SRRINGAh O 1T gM (2

3-am no- N-cycl opropyl - 4- met hyl - benzam de hydrochl ori de
0.123 g, 0.544 nnnl%i The reaction was, stirred at RT
Ri ghethyipd-ghenph I Hcnyrdeade-4-gakarlipagidench t he
reacti on and the aqueous phase was extracted w th DCM
(3x3 10 nmL). After evaporation, the organic residue

was purified by Prep HPLC o afford the above Exanple
(11) as a white solid (0.139-gy 75% . HPLC ret. t.
(mn): 2.87, MN 374.5. [ MtH] += 375. 2. EXAMPLE
11A - ALTERNATE PROCEDURE MAKE EXAMPLE 11 15 Step
A: Sodi um 5-net hyl -1 phery! - THpyr azol e- 4- car boxyl at e
0O ONa N, CH3 Nb(llA@
(11B-2)

The salt from Step A (11A-2) iwas stirred in 1N HCI (500 ml) solution for 20

min. The precipitate was collected with filtration and dried to give the above acid as a

white solid (162g, 98% yield). IHNMR (CDCI3): 11.50-12.80 (s, 1H), 8.12 (s, 1H),
7.26-7.54 (m, 5H), 2.59 (s, 3H).

Step C: 5-Methyl-1-phenyl-1H-pyrazole-4-carbonyl chloride

o)

/_&Cl

/

N N N \ CH3

@ (11C-2)

To a solution of 5-methyl-1-phenyl-1H-pyrazole-4-carboxylic acid from Step B
(11B-2) (20.2g, 0.1 mol) in DCM (200 mL) and DMF (730 mg, 0.01mol) was added
sulfuryl dichloride (8.73mL, 0.12mol) at RT. The mixture was stirred at 36°C for 2h.
The solution was concentrated under reduced pressure and DCM (200mL) was added
to the white solid residue to form a suspension of the above corresponding acyl

chloride. Yield: 98%, lTHNMR CDCI3): 8.16 (s, 1H), 7.45-7.59 (m, SH), 2.53 (s, 3H).
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30

20 A solution of ethyl 3-oxobutanoate(130.14g, |nol)
and di net hoxy-N, N- di net hyl net hanam ne (119. 169, | nol)

wOnRoEI@Hs6200n) was stirred at 60C for |h, tReWUS2004/013604

cool ed to RT. Phenyl hydrazine (98.33nL, Inol) was
added to the solution and the tenperature was kept

SigleD: 60C. W5 eeycldpeoBlshirbdmoyI WasnaTpheeyBS-methgl-1-phenyl-1H-

mxture was stirred at 60C for |h. The Et OH was

Pt eaGathoramgg (ES¥Peddsur e and the 25 residue was

di ssolved in EtOAc (1L), then washed with 1N HC

(50mL), NaHCO3 (100mL), H20O and brine. The organic

sol verifo m&ﬂuﬁmmﬁ&drnumdl@mycbdmp&%mﬁhylbemanﬁdmhychtechloride?‘.7

égf 'égau(gﬂfn@cs@h@%\%ég& %3553 ﬁ?ﬁg@aa@%@ o fiid- The
e o L S B L L
tve qdded.i Phe mlixaumwasascalicé cdreth aMH’]harfd dluemamadomitlawdter (200mL).
iﬁ%.hn??ﬁlé“]a%t? wap et iR ith Sxsssnd DAY atieh Sty FroH
& I\/EtlEyI %né]'dme 3. PR s(oﬁd vildcollette £ Bashed with 50% EtOH in

1H pyrazol e-4-carboxylic acid
_(wa)tH axd furtm@umﬁ@d bR+ &y ystilbiza mintin O6GriESIE po givé Example 11 as

A S R D4R i 0,

‘(H}%)gé 2@3 g%}ﬁezelhg%s %?Svfs@ I?)S7628 1@0151*3“11—; N @BO%’m SH) 7.57

| gdIP(ET. 7J)H7 76 (4 1215, 87265@ (Fh, 85}6)(s PHEO.95(s, HE}) CS‘NMR

éiom%@éﬁge%i% PR 3o LEEAR T 12080, 155

h | I r
g;zggstle& spﬁg@w %%i‘bzﬂiééé@ %-7409:%@%3(932073%%16%%51,
Ode.§1730 ny, O O nol ) was added

EXAMPLE 11B — ALTERNATE PROCEDURE TO MAKE EXAMPLE 11

To a mixture of 3-amino-N-cyclopropyl-4-methylbenzamide hydrochloride
(22.6 g, 0.1 mmol) and DIPEA (19.2 mL, 0.11 mmol) in DCM (200 mL) was added
diketene (11.6 mL., 0.15 mmol), and the resulting solution was stirred at RT for 30
min. DMF-DMA (20mL, 0.15mol) was added, and the solution was stirred at RT for
5min. The DCM was removed under reduced pressure. The residue was dissolved in
EtOH (100mL) and phenylhydrazine (11.8mL, 0.12mol) was added. The solution
was refluxed for 1.2 hour. The precipitate was collected at RT and purified by
recrystallization in EtOH (100mL) to afford Example 11 (28 g) as white crystals in
76% yield. "H NMR(500 MHz, DMSO) &: 0.52 (d, 2H, J=1.7), 0.62 (m, 2H), 2.23 (s,
3H), 2.49 (s, 3H), 2.80 (m, 1H), 7.28 (d, 1H, J=7.7), 7.50 (m, 5H), 7.57 (d, 1H, J=7.7),
7.76 (s, 1H), 8.26 (s, 1H), 8.36 (s, 1H), 9.59 (s, 1H) *C NMR (500MHz, DMSO) &
5.59, 11.43, 17.90, 22.94, 115.19, 124.41, 125.20, 125.60, 128.31, 129.18, 129.97,
132.25, 136.08, 137.09, 138.58, 139.27, 142.10, 161.51, 166.81
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sul furyl dichloride (8.73nL, 0.12npl) at RT. The
m xture was stirred at 36C for 2h. 20 The sol uti on was

woaommatisat ed under reduced pressure and DCM ( RODMIS2004/013604

was added to the white solid residue to forma
suspensi on of the above correspondi ng acyl chloride.
Yield: 98% 1HNWMR CDC13): 8.16 (s, 1H), 7.45-7.59 (m
5H), 2.53 (s, 3H). 56 WO gRAApRIAP1I56 PCT/ US2004/ 013604
Step Dt

N- (5- (cycl opropyl car bani oyl ) - 2-i net hyl phenyl ) - 5-nzet hy
| -1 phenyl -1 H pyrazol e-4-caboxam de (Exanple 11) To
a solution of 3-am no-N-cycl opr - 4- et hyl benzam de
hydrochl ori de?? 5 (22.6g, On in DCM (300nL) was
added DI PEA (41.9nL, Oy . sol uti on was
stirred for 5 mn. F thﬁn/ ooled to End the

suspensi on from Ste s added.oTheri xture was
stirred for 2h at nd &ﬁbnched Wi th ter (200nL).
The precipitate wa |l ected and washed with water

and DCM then stirred.in EtOH (100rL) and water
(100mL). The solid wak col | ected and washed with 50%
EtOH in 10 water and further purified by
recrystallization in 95% EtOH to gi ve Exanple 11 as
@ﬁmﬂé solid (95%yield). '"H NVR(500 MHz, DMSO) 8: 0.52
(d, 2H, J=1.7), 0.62 (m 2H), &*t23 (s, 3H), 2.49 (s,

3H), 2.80 (m 1H), 7.28 (w? J=7.7), 7.50 (m 5H),
7.57 (d, 1H, J=7.7), ¥.7a(s, @H), 8.26 (s, 1H), 8.36
(s, 1H), 9.59 (s, 1H) NVBH, (500MHz, DVBO) 8: 5. 509,
11. 43, 17.90, 22.94, 19, 124.41, 125.20, 125. 60,

15 128.31, 129.18, 129.97, 132.25, éga.os, 137. 09,
138.58, 139.27, 142.10, 4161.51, 164381. EXAMPLE 11B -

ALTERVATE PROCFRURE, J0VAE (BXAVBLE 312 i) 10 Exampie 10,

m xture cycl opropyl -4-net hyl bénzam de

hpeied hEDH d250 (22 a6RE,wa8 addetini 5 XdiflumdopicRPhy(kging (p@ g, 0.347
0.11 nmo in DCM (200 was added _di ket en 11.6
0L 1 5 %Pyr,twaﬁéﬁw%%@ﬁ ﬁeﬁfgw&o‘v BOPEHIGES tOQRfFY%né e
g%lgﬁglh 8k RAtingWith BYFERMA &ﬁl@@?ﬁ%@?%a?mﬁg)ﬁv@.s TREER6ton was

e solution was stirred at ,.omn. The DCM
\ze hreetwd e dn ol deth toeduntemabiempsiatere of Re'G el digeed\Qygrnight.

i ssolved jn 25 E | oOnl. | ] .
g T3S ST S5 R ARA 0 s s
i &deh w88 FROAC 136D Aoy End Thehepmati PNIRCE(15@3niC0indaatueded aq.
at RT and purified by recrystallization in EtCH

pBTrD) (166 rrlelp)f She trRaptaus phases weg) sequenfiflly dagk-xiracted with
i 769 i . .
ﬁ?@?{%% ((%\rlrl]e %%N%é%%%n%as%@ wishdt with bfine 21@0 mL),

dried over Na,SOy, filtered, and concentrated to afford ester 12A as a tan solid.

Step B:

F (12B)
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3H), 2.49 (s, 3H), 2.80 (m 1H), 7.28 (d, 1H, J=7.7),
7.50 (m 5H), 7.57 (d, 1H, J=7.7), 30 7.76 (s, 1H),

we.20@/00%156 1H) , 8.36 (s, 1H), 9.59 (s, 1H) 13C RVRUS2004/013604

(500MHz, DMSO) 8: 5.59, 11.43, 17.90, 22.94, 115. 19,

124. 41, 125.20, 125.60, 128.31, 129.18, 129.97,

132. 25 hekster OBA w3 7aked, uplid EtO8, (183 thl1d and h4a1utidn of NaOH (28 g,
161. 51, $66 81 57 2004/ 099156 PCT/ US200 4013604_
EeipREoYIn prster (BNeyL) pvas pdgleds "Nyl squiggewes plloveedgoshr ab RT for
%kly(s glligzi%log’waogfg%nd: tr?nbéc%@ (rJ Met@ b§rqjﬂhﬁ¢ Qﬂal’?;ls gg g{i/’é;ﬂéﬁﬁi)erature
Eet Hbr$rh0 tanjlupt 1&110@1@@&63(6567@%@) for 2- 3 h The reaction was cooled to 0°C

di f 1 yar ophenyl hydr.azi 0 g, 347 ...10 mmol
T PR e e, O el e i e
B P @il tn@ cBIoR “RAdd. {1 SRk 5AN1EB Q% BBtalieB s atbifiwhite
the internal tenperature reaching 55C. The reaction

wabd (Thde, Bédteover 2 stapshi It wearHowed torpit dryetheaused directly in the
tenF%rature of 65C and stirred overnight. Upon

46 to RT, the EtOH was evaporated and the

resul ti ng brown solid was taken up in EtOAc (300 ni)

and washed with 1 N HO (150 nL) and saturated ag 15
Neer0gl - (A5 dipyo-phare L wsredylidHuy ripedas < afegpglic aci
sequentially back-extracted with EtQAc (50 nlL). The

conmbi ned organi c phases were washed with brine (150

m.), dried over Na2SO4, filteréd and concentrated to
afford ester 12A as a tan %o/ Step B: ONa

F (12C)

The sodium salt 12B (76.1g) was added in portions to a stirred solution of IN
HCI (500 mL). After 1-2 h the product was collected by filtration and washed with
ice cold dilute HC1 (0.1 N) to afford 1-(2,5-difluoro-phenyl)-5-methyl-1H-pyrazole-4-
carboxylic acid (12C) as a white solid (69.3g, 99.4%). HPLC retention time: 2.10
min; LCMS MH=239.09; "HNMR (500 MHz, DMSO-d6) & 12.56 (s, 1H), 8.01 (s,
1H), 7.60 (m, 2H), 7.52 (m, 1H), 2.38 (s, 1H) ppm.

Step D: 5
C
N e
N ‘i}?z<b
<t;§ CH3
F (12D)

To a solution of compound 12C (68g, 0.285 mmol) and DMF (2.1 mL) in
DCM (700 mL) was added SOCI, (24.9 mL,, 0.343 mmol) slowly over 10-15 min.
The reaction was stirred at RT overnight then brought to reflux for 1-2 h. Additional
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NFNOCH3 20 F (12B) 58 WD 2004/ 099156
PCT/ US2004/ 013604 The ester 12A was taken up in EtOH

wO26@/mbis6 and a sol uti on of NaOH (28 g, 0.694 PODIUS2008/013604

water (35 nL) was added. This solution was allowed to
stir at RT for 4 days. Reaction was found to be

SOCYBIEL B RYaddEd fndiRaakiv g centifed chatidRaner 4hUHPLCamlysis
brought t'o just below reflux (65-70C) for 2-3_h. The

n@mtadmhghwnc@maédng oAé@tlsn@lrﬁp% é5 pﬂs)@pfl DNF §bmldvas

R e T e B

SéthpoukdB 2BBs Bhiffivhéd solsd diat whf usatlldnecﬂ;sﬁjr itlk 1f€%6 repdgon.
84.4% over 2 steps). It was allowed to air dry, then
used directly in the next step. 10 Step

gt'e@-z(.z ga-rglglgllgorophenyl) 5- met hyl - 1HI

'oF_e- carboxylic acid OH NFNO CH3 F (120

The SOSI umI salt 128 (76.1g) was added in porti ons to a
stirred so I 5 After

t he pkS &P@Pné\égﬂ cB™ Sé‘é‘?eéée‘ﬂ);}‘% F&V? ?]g{‘fm?)‘%f{ %W%@h‘@'& lopropy1—4-

( t
B8y L g 050 eyt P 191

058 axybl) @vmad}ﬂe(l 17 reastion whs tndtigbyl §x@theeniczgausmg, the@olutmn
Fc'?lé(gl ent i on %t'EgLF %vef%lgg%a gﬂb ﬂ;«ﬁmpl@'t\%ffm%xg@ 91%_3 J(JﬂB\’.f\/lll?ﬂ)
é};ag? %ﬁl_&é@ I\EI}H%E%?\I mgxtﬁl% wa¥shalkdn, V1§0r3881§$ Thd kblidapmere 2011eStegipwashed
with water (300 mL) and DCM, to give an off-white solid. The solid was dissolved in
boiling EtOH (600 mL) and hot water (400 mL) was added along with saturated aq.
NaHCO; (100 mL). After cooling, the resulting precipitate was collected by
filtration, washed with ice cold 1:1 EtOH:water to afford the product of Example 12
as a white crystalline solid (93.36 g, 79.8% over 2 steps) HPLC retention time: 2.63
min; LCMS MH"=411.13; HRMS Obs. Mass 411.1641 Calc. Mass 41 1.1633
Elemental Analysis: Theoretical for C;pHzoN4O,F,: C 64.38, H 4.91,N 13.65,F9.25
KF : <0.1%, Cl:<0.05% Observed/experimental from test: C 64.17, H4.77, N 13.64,
F 9.37; 'HNMR (500 MHz, DMSO-d6) 8 9.69 (s, 1H), 8.39 (d, 4.9 Hz, 1H), 8.36 (s,
1H), 7.80 (s, 1H), 7.63 (m, 3H), 7.55 (m, 1H), 7.35 (d, 7.7 Hz, 1H) 2.86 (m, 1H), 2.42
(s, 3H), 2.28 (s, 3H), 0.68 (m, 2H), 0.69 (m, 2H) ppm. BCNMR (500 MHz, DMSO-
de6)

5 167.45, 161.86, (159.28, 154.4), (157.34, 152.44), 144.58, 140.77, 137.80, 136.63, 1
32.93, 130.64, (127.51, 127.43, 127.31), 126.30, 125.16, 118.77 (m, 2C), (117.04,
116.83), 115.86, 23.62, 18.54, 11.16, 6.25 ppm.
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10

CH3 F (12D) To a solution of conpound 12C (68g, 0.285
mmol) and DM (2.1 nl) in 25 DCM (700 nL) was added

weuLA9$1R4. 9 nl, 0.343 mmol) slowly over 10- 15raTms2004/013604

The reaction was stirred at RT overnight then brought

to reflux for 1-2 h. Additional 59 WO 2004/ 099156

PCT/ US2004/ 013604 SOC1Zgfsmples 1928 added and heati ng
conti nued continued for 4 h. HPLT anal ysis i ndicated
slight s.m remaining. Additional SOCCl12 (5 nlL) and DWF
(1 n) was added and heatiggccontinued for 2-3 h. The
reacti on was concentrated to a d conpound 12D as

an off-white solid that wa reﬁtlyfor t he next
reaction. 5 Step E omTRoufd 12D was

suspended in DCM (1 ly_#nd\3- ani no- i cygl opr opyl - 4-

met hyl - benzani de hy@r ochl orPde salt® (70.94 g, 0.343

mol ) and DI PEA (119.1 Be, 10 0.654 nmol) were added.
The r . T : .

sol ut (PR oFs. L Bligbo ¥ R e SME VABHIAR. R, and R,
\Whird eheprabes pipodteé if shommdn TWhleed wedkQlepdrgd follas/imiithe procedure

and the m. xture was shaken, vi gor ous| he salids were

dlgtaribed &y theyprgprertiongt Frramgles rlg(t%reﬁglh@- ﬂﬁo@t@%ﬂ& myaggrials are
- | . .

S A G b il B eTR) Stk e

was added
ahdfog applyingyaveedates dnagn imthe NalCO3 (100 nl). After
cooling, the resulting precipitate was coll ected by
filtration, washed with ice cold 1:1 EtOH: water to
afford the product of ExamphA®Irl22 as a white
crystalline solid (93.36 g, 79.8% over 2 steps) HPLC
retention tinme: 2.63 mn; LCVS MH=411.13; HRVS (bs.

Ass—AH 164t Catec—Mass 4t 1633 FEenentra - Anab v st T
THEENG:] cal oroc22rpONICRFB? C Jo4. 38 H|REEL fige] MS (M)
13.65, F 9.25 20 IMF : |<0.1% dl:<0.05% (min.)
bserved/experinmental fdomtest:] C64 17} H A4 77 | N

18. 64, |F 9F37.~IHAMR (300-Ghlz, [DVEDYd6) S 6B (3, 3932
1H), 8.389 (d, , 1H), 8.36 |(s, &(H), 7.80 (s,
H, 7.63 (m 34, 7.55|((m 1H),} 7.3%5Ad,| 7.7 Hz, [1H)
2.86 (m 1H), 2.42 (s, |3H), 2.28 (s, 3H)}, 0.68 (m
27009 (m =zH ppmm 13CH (500 VHz, VS 6) 22085
167.1215, 161. 86| (:59.28, 154.4),| ( . 34, 1?2?724) ?
144. 58, | 140. 0 Y.80, |136.63, |1
15 N -CH; (\;\\ﬁ; 2.83 421.1
HsC~ O NN
16 cl -CH; ,\\HJ 2.75 444.1
B 1>
NP
- \ . 458.2
17 FaC | \ CH; (JJJ 3.47
=N W>
CH3
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32.93, 130.64, (127.51, 127.43, 127.31), 126. 30,

125.16, 118.77 (m 2C), (117.04, 116.83), 115. 86,
w@20@A99158. 54, 11.16, 6.25 ppm 60 WO 2004/ 09926®/US2004/013604

PCT/ US2004/ 013604 Exanples 13-38 H3C Hd H HO O

"H6 Q R2 Exanples 13-38, having the above fornul a

wherigi nj t he variabkes Q| Riand R6p‘\YI5 have thesvalluagq o
rieported in sthWM Tahl e 2 wer|e pargd fol | owjng
the progedure ldescribed in the [prep tijon of
Exanpl es 163% hrough 12. {The starlting matérials ar¢
erH-her—torreretably—availl-able—or—ecan—be—pPrepared-
atcd?di ng to herrei herld n | angfor appll)/W1g 376.2
procedufres kmown ih the|field. 30 TABLE 4 Ex. No. |R2
R6 HPLC|ti meVM& (M (nijn.) 13 |F - 2|72 393.2| 14
H-CH3 .57 393.2 15 -(¢H3 2.83|421.1 H3CO N ~ Nj16
263275 4441 N7 (:l_(jl.'t{J 3C cs- CH3 3.473 458. 2201
Ic CH3 p1 /999154 PCT/ USZ400 13604 18 -CH3
3136 444.2 iN b ‘ :
o)
HsC
21 N -CH; {J\\;J 2.75 390.2
B! s
CHs
22 cl -CH3 ’\;\5‘5 2.51 410.1
® >
N
23 CFs3 -CHj3 {J\\;J 2.65 444.2
N )>
o
24 HaC -CHj3 (J“;\‘ 3.58 403.1
Eja | >
25 : % -CHs 'J\;J 3.54 389.1
HsC W>
26 HsC : % -CH3 N(‘\;‘) 3.52 389.1
27 CHs -CH3 (J:;J 3.42 389.1
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F3C 19 -CH3 1.77 376.2 Nol

H3C 21 -CH3 2.75 390.2 (?N CH3 22 ci

wa2004099500 23 CF3 -CH3 2.65 444.2 N 24 H3C - EB/US28/013604

-CH3 2.51

20 -CH3 3.28 420.1 iN (r)>

403.1 25 H3C -CH3 3.54 389.1 26 H3C -CH3 3.52 389.1
27 CH3 -CH3 3.42 389.1 62 WD 2004/099156

CThEIS2[004/ 013604, 28 n] p({_gmgl {CH3CR; 01| 378.82 2P 3772
n- propyl rs" 242403. 3}s O[-CH3 2.19 376.1 [N
31 H3C |- CH3 453.1 (32 H3C {CH3 2.421453.2 CS' O
\| 33 CN -CH3 Z.16 401.2| ---N 34 C -CH3|2.59 4431
¢35 n-propyH—n-propyt+3-20405%-1
29 : L n-propyl J’J 3.24 403.3
30 N -CH; (\}\;J 2.19 376.1
» >
N
31 HaG -CH3 ' 2.37 453.1
O//\S/:Oi % “ﬁ;
HsC - \
32 cs; 2420 CH; "pﬁ; 2.42 4532
33 CN -CH3 ﬁ;\pf 2.16 401.2
[ >
A
34 cl -CH3 r};\‘ 2.59 443.1
L
35 : 5 n-propyl | n-propyl 3.20 405.1
36 : & n-propyl Et 3.17 391.1
37 n-propyl -CH,- 3.45 419.3
CH(CHs).
38 : & n-propyl Iso-Pr 3.29 405.3
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36 n-propyl Et 3.17 391.1 37 n-propyl -CH2- 3.45
419.3 CH(CH3)2 38 n-propyl Iso-Pr 3.29 405.3 63 WO

waQie/0984a56 PCT/ US2004/ 013604 Exanpl e 39 H3CPCHRIS2004Ml3604

HNNOCH3 ONH 5 Step A HBCH Me NN H O (39A)
10 To solution of |ithium acetoacetate (90% 0.066 g,
0.611 mml), BOP (0.270 g, 0.611 mml), and DI PEA
(0.106 nL, 0.611 mol) in DVF (I L) was added 3-

am no- N-cycl opropyl - 4- met hyl - benzam de hydrochl ori de
(0.115 g, 0.51 nmmol ). The Eﬁgh%gig,gn was stirred at RT
overnight, water (4 nlL) was added, and the product 15
extracted with Et OAc. After evaporation, the organic
residue was purified by flash ch,g@mat ography (silica
gel, 50-100% Et CAC i n hexanes) to afford (39A) as a

white sem-solid (0.049 g, 35% ret. t. (mn):
1.69, MN 274.3, pEvef MM+ 75. 0 Step B: H3C O
OH Me NI N N/

o NH

CHs e} B

HsC
/?J\/ﬁ\ j@YH
N

Me by V4

(39A)

Step A:

To solution of lithium acetoacetate (90%, 0.066 g, 0.611 mmol), BOP (0.270
g, 0.611 mmol), and DIPEA (0.106 mL, 0.611 mmol) in DMF (1mL) was added 3-
amino-N-cyclopropyl-4-methyl-benzamide hydrochloride (0.115 g, 0.51 mmol). The
solution was stirred at RT overnight, water (4 mL) was added, and the product
extracted with EtOAc. After evaporation, the organic residue was purified by flash
chromatography (silica gel, 50-100% EtOAC in hexanes) to afford (39A) as a white
semi-solid (0.049 g, 35%). HPLC ret. t. (min): 1.69, MW: 274.3, LCMS[M+H]*=
275.1.

Step B:
HsC
Me N v
LA
NMes (39B)
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HOV Nw2 (39B) 64 WO 2004/099156 PCT/ US2004/ 013604

To a solution of (39A) (0.050 g, 0.18 nmmol) in DW
wOQo&/mbise was added DMF-DVA (2 L) and p- TsOH ¢OTAB2004/013604

g). The reaction was stirred at RT for 2 -hr, then the

excess DVF- DVA was evaporated under reduced pressure.

The resulting DM- solution of (39B) was used $or
subsébue selutiemet (38A3 (W2 hs - 18 mmalbin IIME Pj5mty ¥as added

' t L Ut : ; 2
EVEEPPIA [y nd BRI NO SR s ik Mg Rgagef k2 b
Ber! thedxBésy DMPADMA! wid onpuwasdatnider educ pRisshugr TAS resulting
mn, then heated to 6g%‘fo 1.5 hr. .Purif'catt', n by . i
MBSOl (¢ 7 uts WSHE Tomsubeedventasdgtione v odduirtlification.
tan solid (0.0085 g, 12%9. HPLC ret. t. (mn): 2.79,

MA 404.5, LCMS [ MtH] += 405. 2. Exanples 40-51 H3C N

$®pIC: ¥ NH CH3 O 15 Exanples 40-51, having the

above formula wherein the variable Q has the values
repori&fe (&jr'ﬁdé' sbiftiditbt @9ﬁ? WAB h&J AR @dmf phddm ng

the procedure described 1n the preparation of Exanple
B8thoSy@rehihgdmeine (9.37% g2 83 windipr Theosahetian ws sjirred at RT for 45

e e 1 GO B MRS AECOLOLTY . SE R
%Jr(nﬁhnﬂf 35ABL Fight B sofP(0.FFUL 048, HPLE 16 HRmid: £.M9)MW: 4045,
LCMS[M-+H]"= 405.2.

Examples 40-51

NH

Examples 40-51, having the above formula wherein the variable Q has the
values reported in shown in Table 3, were prepared following the procedure described
in the preparation of Example 39. Starting materials are either commercially
available or can be prepared according to the Schemes herein and/or applying

procedures known in the field .

TABLE 3
Ex. No. Stracture HPLC time | MS (M)
(min.)
40 2.41 453.3
HaC, ﬁ
o\
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40 \ 2.41 453.3 H3C I
PCT/ US2004/ 013604 41 2.86 420.2 02N 42 cl
wQhookB9else 3. 43 443.2 Cl 44 cl

[ O\\

0 65 WO 2004/ 099156

3.14 443.2

3.50 443.1
cl 26TRS2004/013604

443.2 Cl O / 46 3.13 409.2 C 47 cl 3.16 409.2 48
Cl 2.92 409.2 49 H3C'O I 2.93 405.3 50 02N 2.86
420.2 [66 MD 2p047099156 PCR USZ0047 UL3¢ g1 42@_{
393.0 K JCJ"II | Exanpl e N :,{Il HN ~ (r)] NH ~
HN-\ O
OoN
42 cl. ; Y 3.50 443.1
cl
43 CI: : % 3.43 4432
cl
44 Cl 3.14 4432
Cl
45 3.24 4432
cl
c” i
46 : %, 3.13 409.2
Cl
47 al : % 3.16 409.2
48 i 2.92 409.2
49 0 2.93 405.3
HsC \[j}%
50 ON : % 2.86 420.2
6
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CH3 11\~ 5 Step A*-. N- Cet N/ O Br (52A) To a
sol ution 5-am no-| -phenyl -1 H pyrazol e-4-carboxylic

waceim/etisyl ester 10 (0.25 g, 1.05 mmol) and eopusr004/013604

(I'1) bromde (0.281 g, 1.26 mmol) in acetonitrile (2
m.) at OC was added tert-butylnitrite (0.167 n, 1.26

mol ) dropw sg. The Treactron was parned7to RT vgqy 2
hr, then stirrjed over Rt~ at RT. [The reacti pn was

| ayered with tOAC(S and washpd with I N|aq.
HC1(2xB ml), ter (Ax3Ym), brine (1x3 nL)| The
or gani s dried over MySOA —fiHtered—and
evaporated to 15 afford (52A) as a yellow solid (0.304
g, 98% 85% AP HPLC). HPL@%% 1e (mn): 3.62, W
295. 13, LCMS[ MtH] += 295. 3¢ " NN - OHI N/ 1 C
0O Br 20 (52B) 67 WD 2004/ 099156 PCT/ US2004/ 013604
To a solution of conpound (52A)H &O. 025 g, 0.085 mmol)
in THE (1 nL) at OC was added ad.\ NaOH (1 N, 0.25 ni,
0.25 mmol ). The solution was warped\to RT overnight,
then heated to 50C for Ig-/ hr. TN E was evapor at ed

and the aqueous sol utip / acidified to

approxi mately pH 3 er uIPingp eChibi tate was 5
collected by filtr a \a\llowe@toy%r dry,

af fording (52B) as ar of f-whiCi solid . 015 g, 64%

HPLC ret. t. (min): 2.54, LCVB[MrH += 267.1, 269.1.

Step C
N= OFEt
o)
o

To a solution 5-amino-1-phenyl-1H-pyrazole-4-carboxylic acid ethyl ester

Step A:

(52A)

(0.25 g, 1.05 mmol) and copper (II) bromide (0.281 g, 1.26 mmol) in acetonitrile (2
mL) at 0°C was added tert-butylnitrite (0.167 mL, 1.26 mmol) dropwise. The
reaction was warmed to RT over 2 hr, then stirred overnight at RT. The reaction was
layered with EtOAC (8 mL) and washed with 1N aq. HCI (2x3 mL), water (1x3 mL),
brine (1x3 mL). The organic phase was dried over MgSO,, filtered, and evaporated to
afford (52A) as a yellow solid (0.304 g, 98%, 85% AP HPLC). HPLC ret. t. (min):
3.62, MW: 295.13, LCMS[M+H]"= 295.3.

N= OH
Q\&
Lo

Step B:

Br

(52B)
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CHONNH Br p 10 (52C) To a solution of (52B) (0.109
g, 0.41 mmol) in DM (2 nL) was added HATU (0.233 g,

wO0264B9938! ), DI PEA (0.276 ni, 1.52 mmol), andPCT/US2004/013604

3-ami no-N- cycl opropyl - 4- net hyl - benzam de
hydroshlorhde (0512fg, 0.530 mml ). The solution 15
was stirr C for lin
wat er1q %S‘ﬁES‘O% Cmdiﬁg&%(ﬁ%ﬁ Qﬁ%? | ngglarngg% Q3
sgédgg%ﬁgq\lef('l h§, o2ls rﬁﬂ @08l r3hdIPWEHe §uiddd wal Wadned to
a tan'solid (0.112 g, 63%. HPLC ret.
RT o@aﬂn[ght tBerPReatddib 508Q £&; 3-L GVET M+ HHF-wase3@parated@ndiilg

D: To a solution_ of (52C) (0.02 0 455
PP iR EE 17 Soiliy P Rrygpitate was

Iecf)ed 'BPI 'fﬁt%{c Ag{d) alloé}%ﬁ ti nggfr?}t Qggillégizg ﬁZ@Q @6l ah Bffawhite solid

rsona crowave reactor
(0.315, g, Gag) EPIVE . ta(rpnessﬁ# & (dBIMaHl = 267. h@abdd in
the automated M crowave Reactor at 150C for 2h. The
sol vent was evaporated and the residue purified by
Egﬁrb:H.PLC to afford Exanple 52 (0.0098 g, 53% as an

“white solid. HPLC ret. t. (mn): 3.59, MAN 403.5,
LCVB[ MtH] +=  404. 2. 68 WD 2004/ 09
PCT/ US2004/ 013604 Exanpl es 53- 74
R2 0 0 NH 5 Exanpl es 534 avi
wherein the variabl e R héAs e values reported in
shown .in Table 4, prepared folyowHg the
procedure descri be n tH& prepar@ti ozhof Exanpl e 52.
Starting materials e either conmmerci y

(520)

To a solution of (52B) (0.109 g, 0.41 mmol) in DMF (2 mL) was added
HATU (0.233 g, 0.613 mmol), DIPEA (0.276 mL, 1.52 mmol), and 3-amino-N-
cyclopropyl-4-methyl-benzamide hydrochloride (0.12 g, 0.530 mmol). The solution
was stirred at 65°C for 4 hr. After cooling to RT, water (8 mL) was added and the
resulting precipitate was collected by filtration and allowed to air dry to afford 52C as
a tan solid (0.112 g, 63%). HPLC ret. t. (min): 2.92, MW: 439.3, LCMS[M+H]"=
439.1.

Step D:

To a solution of (52C) (0.020 g, 0.455 mmol) in EtOH (1 mL) was added an
excess of ethylamine (70 wt.% in HyO, 1 mL). The solution was placed in a Personal
Chemistry Smith Synthesize Microwave reactor vial, capped with a pressure cap, and
heated in the automated Microwave Reactor at 150°C for 2h. The solvent was
evaporated and the residue purified by Prep HPLC to afford Example 52 (0.0098 g,
53%) as an off-white solid. HPLC ret. t. (min): 3.59, MW: 403.5, LCMS[M+H] "=
404.2.
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avai |l abl e or can be prepared according to the Schenes

herein and/ or applying 10 procedures known in the
woOiel4991FABLE 4 Ex. No. R2 HPLC tine M5 (M  ( RCTUB2005813604

2.55 434.3 HN ~-CH3 HO 54 2.56 434.2 HN-~ -CH3

HOB 55 1.81 467.3 NH N 69 WO 2004/ 099156

PCT/ US2004/ 013604 56 2.88 460.3 NH GO 57 2.88 460. 3

NH O 58 2.26 475.3 HN CH3 CH3 59 .~ 2.97 404.1
/N-CH3 H3C Examples 53-74

HisC
w}{”
SN
2 O

Examples 53-74, having the above formula wherein the variable R, has the

values reported in shown in Table 4, were prepared following the procedure described
in the preparation of Example 52. Starting materials are either commercially
available or can be prepared according to the Schemes herein and/or applying

10 procedures known in the field.

TABLE 4
Ex. No. R, HPLC time | MS (M)
(min.)
53 s \ 2.55 4343
HN
\>\CH3
HO
54 Y 2.56 434.2
N
" e
55 1.81 467.3
X
NH
]
~
N
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60 2.78 434.1

HN -~-CH3 HO 61 3.40 430.3 HN\~ 62
3.08 448.30 HN OCH3 63 2.92 448.3 NH H3C OCH3 70

wORMOW5099156 PCT/ US2004/ 013604 64 2. 73 434PeT/UNd004/013604
CH3 65 3.47 432.3 HM)--CH3 H3C 66 2.11 484.3 HN
NN 0642094613

HN-N-CH3—H3C-68--3-08-—460-—3
J 56 : 2.88 460.3
_____ [ NH
T
y
57 NN 2.88 460.3
NH
E°
58 ~x 2.26 475.3
HN
\\\\\ /CH3
N
\
CH3
59 < 2.97 404.1
/N\CH3
HsC
60 NS 2.78 434.1
HN
\>\CH3
HO
61 ~ 3.40 430.3
=
62 3.08 448.30
N
HN\\\\
O_CH3
63 NN 2.92 448.3
HsC \\‘NH
3
\\\o\
CH3
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69 3.19 416.2 HN- - <]

447. 3

H\- ~

2.84 446.3 N ~

70 1.94 489.3 NH cNo 71 1.93
N CH3 CH3 71 WD 2004/ 099156
woCH4W82B64/ 013604 72 -~

C pPTB/USED4/013604

3.32 418.2 HN CH3 74 3.75 418.2 HN--\ CH3 Exanple
75 H3CN/HNNp NH HV-\ p 5CH3 N NN/ CN St :

JI-- NHZ E/5A)T To a s&l. utiton of pyridin-3-p- hy‘dr@_,zrl_z.we
(5.0 ¢, 45.9 ) ingyeOH (30 nL) was added
2- et hoxynet hyl lene- nal ona\i\tri le (5.5|g, 50.5 myol) in
several portions at o
CHg
65 K 3.47 432.3
HM
\>\CH3
HaC
66 Y 2.11 484.3
HN‘\\\
N/\\N
S
67 K 2.09 461.3
HN\\\\
/N*CH3
HaC
68 ~R 3.08 460.3
NH
0
69 K 3.19 416.2
HN\Q
70 ~R 1.94 489.3
I§-I
»
=
71 K 1.93 447.3
HN
\\\ CHg
N
\
CHj

71
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15

10 RT. The m xture was heated to reflux for 3h, then
cooled to -20C and stored overnight. The resulting

woneniopdtsat e was col l ected by filtrati on and abPtowseoos013604

air dry, affording (75A) as a yellow solid (7.16 g,
t t ]

84% t _t  (min) 2 24 MM 1852+
[MH] += 186.1 15 StepB: 72 WD 2004/ 09884s | 4463
PCT/

of conpound ([75A) (2.0 0.7 mol )] in DVF (10 nL) at
0C was added [NaH (60% Q9 g, 11.9|mmol) in portions|
Stir rRgseentnued—untTgas— 5 evotjuti had|c )
at  whi ch7$i mg Et Br ( 88 a4k, 11.9 mmol %\%/as cld(?gggd
dropw se. Stifrring colfTRued for 1 Hr. at 0C, [then the
reactli on was warmed to rt®#nd quendhed with water.
The nesulting precipitate was colledted by filltration
and air 74ried to afkgrd (75B) as a lyel BOW solli d'1L. 4y
g, 64%. HPLG ret. tmun(min): 2.97, NW 213.2,| LCMVS
[ MrH][[+=214.1.| 10 Step C\N - OH NN~ O HN (750 1
A sollution of] (75B) (1.47 §™6.9 mdl), MeOH (15 nl),
wat en—{30—rH—artd—ag—NaGH(3ON—S51t)—was teatd—to
reflux overnight. The MeOH was acidified and pH of
the resulting solution was adjusted to between 3-6.
The resulting precipitate was collected by filtration
and air dried to afford (Ex@mnplesSa pale yell ow solid
(1.19 g, '69%. HPLCret. t. (mn): 2.25, MAN 204.2,
LCVB[ MkH] += 205. 2. 20

2004/ 013604 N N<S1 HN (75B) To a golution
g,

)

Ol

HsC

NZ HN
|

N_/
N o NH

\/ HN\\CH?, ° b

[I\]/
Ly
NH
Step A: = 2 (75A)

To a solution of pyridin-2-yl-hydrazine ( 5.0 g, 45.9 mmol) in MeOH (30 mL)
was added 2-ethoxymethylene-malononitrile (5.5 g, 50.5 mmol) in several portions at
RT. The mixture was heated to reflux for 3h, then cooled to —20°C and stored
overnight. The resulting precipitate was collected by filtration and allowed to air dry,
affording (75A) as a yellow solid (7.16 g, 84%) HPLC ret. t. (min): 2.24, MW: 185.2,
LCMS[M+H]*= 186.1.

Step B:
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Step D To a solution of (75C) (0.05 g, 0.22 mmol) in
DMF (0.5 nL) was added HATU (0.11 g, 0.29 mmol) and

WORRHA9$1B6122 L, 0.7 mml). After stirring atP&T/USE®A/N013604

45 mn., 3-am no-N-cycl opropyl - 4- et hyl - benzam de
hydrochl oride (0.059 g, 25 0.26 mml) was added. The
sol ution was heated to 65C amd=al |l owed to stir

overni ght. The reacti on vwgs h@é%%dcuo 85C for an
additional 2 hr. Water ]2 s added and the
product was extracted wi{h-EtO88-to0 afford a crude

resi due that was 73 WO 2004/09915& PCT/ US2004/ 013604
further purified by Prep HPLC to afford (75) as a pale
yel low solid (0.023 g, 26% .(7SBPLC ret. t. (nin):

2.90, MV 404.5, LCMS [ M+H] += 405.1. Exanple 76 5 H3C

N : HN To fs&hinbh oﬁd@poﬁﬁﬁ 81320 (2.0 &t1oyl mmol) in DMF (10 mL) at 0°C
5(rreth | am no) - 1pheny H pyrazol e- 4-carboxylate 10
}\Ia]ﬁo( qullk,?( £, dﬁ )qlwportlons Stirring continued until gas

p%uog TAPRRRY i W2 RS BRI Q1500168

Giropfvis®. SiRing doftiseMebRal hr.pO0LE,ahén thAfréRtios tiak Mangedto rt and
O *C for 1 h, iodonethane (4, 45 nm., 71.5 nmo

apveacheddvidpwaise . Thrnisswing plesipitesvag qolleead by i f)lta%ﬁlon and air

SHEATE R ol R REA R T o5 e

ﬁggqamenSpM+H]—QMAue precipitate that was coll ected
by filtration and allowed to air dry. Conpound 76A
was obtained (11.8 g) and used w thout further
ification. HPLC ret. t. (mn): 2.70, MAN 245. 3,
M-H] + = 246.3 20 Step B:

Lo
5- (et hyl ami no) - | phenyl - | H- pwﬂl carboxylic acid
N OH

(75C)

A solution of (75B) (1.47 g, 6.9 mmol), MeOH (15 mL), water (10 mL), and
aq. NaOH (30N, 35 mL) was heatd to reflux overnight. The MeOH was acidified and
pH of the resulting solution was adjusted to between 3-6. The resulting precipitate
was collected by filtration and air dried to afford (75C) as a pale yellow solid (1.19 g,
69%). HPLC ret. t. (min): 2.25, MW: 204.2, LCMS[M+H]"= 205.2.

Step D:
To a solution of (75C) (0.05 g, 0.22 mmol) in DMF (0.5 mL) was added

HATU (0.11 g, 0.29 mmol) and DIPEA (0.122 mL, 0.7 mmol). After stirring at RT
for 45 min., 3-amino-N-cyclopropyl-4-methyl-benzamide hydrochloride (0.059 g,
0.26 mmol) was added. The solution was heated to 65°C and allowed to stir
overnight. The reaction was heated to 85°C for an additional 2 hr. Water (2 mL) was

added and the product was extracted with EtOAc to afford a crude residue that was
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~ [/ NH (76B) 74 WD 2004/099156 PCT/US2004/013604 A
solution of (76A) (11.8 g, 48.2 mmol), EtOH (50 nl),

woao@rogise ni), and ag. NaCOH (3N, 48 nlL) was hearas2i0a/013604

reflux overnight. After cooling to OC, the. solution
was carefully acidified with 1IN HCl. The resulting
Rir@et PhiiRdEbyBep HHILE G #tbrd I075)fak latpakt yetlowasotid 40.023 g 2670).

to afford compound (76B) as a white solid (10.4 g,
BE res tHmin): 20, .Z%M-E)LCM.SM#% 2‘% 2, LCVB
[MtH + = 218.3 Step D Exanple 76 To thionyl chloride
(40 nL) at RT was added (76B) (0.970 g, 4.47 mol) in
10 several portions. AfteExasnpledéng at RT for 30 nin,
the thionyl chloride was evaporated to dryness. The
resi due was dissolved in DCE (8 nL) and

3-am no- N-cycl opropyl - 4- net hylHeenzam de hydrochl ori de
(1.11 g, 4.91 mmol) followed by (2.33 n., 13.4
mol ) were added. The r ti o |l owed to stir at
RT for 2 days, then queng by addi tion of water
(2 mL) and ag. NaO ~ 2 ) res Itl\il_pginthe 15
formation of a pretat§NHThe solgdtiQn was
centrifuged and t he-gq.Hjcayer was re d via pipet.
An additional aliquot of water (5 nL) was added, the
slurry was stirred for several mnutes and again
centrifuged. After renoval of the aqueous layer, an
il t Aal solg 3 I paks18-4-dbéxydat i d
VSVEIESD‘%I urri %@lwgg?%}%g%ﬁyﬁt]erpgﬁm for 2-3 h,
then collected by filtration and air dried to afford
Exanple 76 20 as a white solid (0,753 g) HPLC ret. t.

(nmin): 2.68, MN 389.5, [ M 390. 2 Exanpl es
77-80 25 H3C N HN L./ N NH HN-R$ (r) R6
o)
/NH

(76A)

To a solution of ethyl 5-amino-1-phenyl-1H-pyrazole-4-carboxylate (15 g, 65
mmol) in DMF (100 mL) at 0 C was added NaH(60%, 2.85 g, 71.5 mmol) in several
portions. After stirring at 0°C for 1 h, iodomethane (4.45 mL, 71.5 mmol) was added
dropwise. The solution was stirred for an additional 2 h at 0'C, then gradually
warmed to RT The reaction was quenched with water, resulting in the formation of a
white precipitate that was collected by filtration and allowed to air dry. Compound
76A was obtained (11.8 g) and used without further purification. HPLC ret. t. (min):
2.70 , MW: 245.3, LCMS[M+H]" = 246.3

Step B: 5-(methylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid
20—
(O
NH
- (76B)
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Exanpl es 77-80, having the above formula wherein the
variables Q R6 and R8 have the values reported in

wehowv9o1se Tabl e 5, were prepared foll ow ng t hePCT/US2004/013604

procedure 75 WD 2004/099156 PCT/ US2004/ 013604
described in the preparation of Exanples 75 and 76.

St ar t i Ngomaibe bf eH6A) A B8 @, 419 eMmEDBIH (50 h),avatd B0IE.), and
can be prepared according to the Schemes herein, or

a%}oﬂ\ﬁamg( ,dSenlu) was hagtadrio ireflwheverhightd Afterrapling © qgg: the

Zsowloa_lgvgasgzeare?%ﬁ'wcéhﬂgg '\V@w }3—1%( jrgspltlngd)%pléte yag, gollected
Wflﬁratlsﬁ) afe@ir BtieBtoldifotd Gorh BY a8d wiid€sblid HY.4 g N9%).
OF3C NCH3 N 10 76 WO 20 4/ 099156 PCT/ US2004/ 013604

FRBCaet. FXminHD- 99 A9 12114 gh@BYIS (MBI GAl8R of
2-chloro-3-trifluoronethylpyridine (21 g, 116 mol), 5
hydrazi ne nmonohydrate (70 nL), and EtOH (40 niL) was
slowy heated to 90C

Step D: Example 76

To thionyl chloride (40 mL) at RT was added (76B) (0.970 g, 4.47 mmol) in
several portions. After stirring at RT for 30 min, the thionyl chloride was evaporated
to dryness. The residue was dissolved in DCE (8 mL) and 3-amino-N-cyclopropyl-4-
methylbenzamide hydrochloride (1.11 g, 4.91 mmol) followed by DIPEA (2.33 mL,
13.4 mmol) were added. The reaction was allowed to stir at RT for 2 days, then
quenched by the addition of water (2 mL) and aq. NaOH (1 N, 2 mL) resulting in the
formation of a precipitate. The solution was centrifuged and the aq. layer was
removed via pipet. An additional aliquot of water (5 mL) was added, the slurry was
stirred for several minutes and again centrifuged. After removal of the aqueous layer,
an initial solid was collected by filtration. This solid was slurried in 10% EtOH/90%
water at RT for 2-3 h, then collected by filtration and air dried to afford Example 76
as a white solid (0.753 g) HPLC ret. t. (min): 2.68, MW: 389.5, LCMS[M+H]" =
390.2

Examples 77-80

HsC
Ni:?—ﬂgN
o,
N
Q 0 NH
HN\R8 o} \Rs

Examples 77-80, having the above formula wherein the variables Q, R and Ry
have the values reported in shown in Table 5, were prepared following the procedure
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and mai ntained at this tenperature for 3 h. After

cooling to rt, the m xture was concentrated on a
woab@rogsyaporator to afford a thick slurry. TRCE/US2004/013604
material was dissolved in DCM (350 nL) and the

resulting |ayers were separated. The aqueous |ayer

RS EtiA @Rt eepatition Edikiatripdescls DANIG( Startind mratdriadnate ehker

10 conbi ned organic extracts were. washed.w th water («4
conmpercislly audtblrgrean gi BEEPapRd) @Ccﬁﬁ%toé?ﬁ%m&sx g?rem’ °

an ' : extracts were filtered and
?@?%g%?lﬁ)g?de gg}lﬁfé\%l?hgh%%agfford 16.6 g (81 % of a

light grey solid.. This material was used without any

further purification. HPL(@%% 5tima: 0.29 mn. 1H
NVR (CDO 3, 400 ntz) 8 8J8P%& >3 = 4.8 Hz, 1H), 7.70

Ji= (. [ HzZ,

), gp 6. 74 (dg, J = |[7.HPLE tidnéiz| MS (M")
1H), 4.04i(s, 2H). Step B. 0 ~
(81B) [20 A mixt{re of ethyllacetBdet at

(120 4

D

AY anda o + 1 L
= e~ —ana = € OT|UETIT 7Oy C
stitred at 10 for |4 h, 2Phen 406.2

t rt for |3 days. Disttillation ihp
g of ayellowliquid. (bp = 110t120C
iterature|value = 265C / 720 mm Hg) .

PCTEOS20047 013604 STep 66300 N Bo3 o
A sol utijon of conmpound 81A (16}6 g,
ound 81B § (19.1g, 103 nmol) in EtCH
ed at refliux for 5 h then cool ed|to

rt. To this mxture was added 3 N aq OH (55 ) land

th® r ésul il ng, sollut i oBt Et .88 392.1

80 CHgz Et r\j\\j‘j 3.18 418.1
Example 81
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was heated at 85C for an additional 3.5 h. After
cooling to rt, the EtOH was renbved on a rotary

wevepmatsor and the m xture was diluted w th WRCEUSE@®4/@813604

total volume of -350 nL. This m xture was extracted
with a 9:1 mxture of 10 DCM net hanol (4 x 100 nL) and
Sy gonbi ned extracts were washed with brine (150 niL)
and then dried over anhyd. sodiumsulfate. Filtration
and concentration in vagweNeel ded - 24 g of an
off-white solid. The_solid was dissolved in warm

di et hyl ether (-350 555 pconcentrated to a vol une
of - 75 nL. The remainilhg di ethyl ether was decanted
away fromthe solid. Thi S5 p(8idess was repeated 2
nore tines and the resulting solid was dried in vacuo
to afford 20.5 g (81% of conpound 81C as an

Ff f- V"f}i §cﬁlét$62}1 %fcb-lcggllﬁcﬁ B‘ﬁtluort)fn Ozlpy%di'r% (mg 11-@1&‘@101)(
ledpazmﬁ8n¢fk)hyd1‘al)e (78 nd3), @mttJEtQH #@Bmbd,) whs alorady haatyd tog)IG

‘g roapgaiald 3 S ectard g 3 breafierdonak o nand ks s

@fcdntBeel ofla @Fardﬁ'é'@ ))rdt& Dot DtHIdR siadry.! ThisehiRerial was
successi vely ed 29 nL, 3.7 mmol) and thionyl

clidsolvied & DQM (?rﬂQ than lre)suhm layess Wé@lﬁep@rﬁtgds dhati on

was stirred at o 25
ARe et b by adlp RPN Al LoD, 2
Wo bl R atecletPctoGMré %slﬁed)wmawdm I(4mA190 ad@e@ldﬂo@na (100
honbgeneous m xture of 3-am no-N-cycl opr

ek yA s ging @@eww@csﬁﬂmm gifate; @hecﬁ%racw%éityre&ﬁad
%él&?ﬂﬁ%&ﬁ%k ﬂdgqo %ﬂtﬁrdﬁﬂ 6 %%81 * %,\%13 %@\écﬁﬁo THid m@ferial

e resulting m xt ure°was rmto rt
avad ussd withbutran Guitther pheficamnt II-H?L(Erth tirree: B9 rofinl JHed

POIRES0Sk SBHle) St Gnd 5 Bl ) veliHEa) w1 hilg, 59N
3§¥H5Phgﬁ zéﬁgg}%béﬁ)gﬁﬁ$g)glﬁ%%un1sul tebr}PFtéggg

and concentrated in vacuo to afford a pale yell ow

solid. The solid was triturated 3 tines with hot

dies Byl ether (250 nmL) and the resulting solid was
ried in vacuo to afford 14 g of an off 5 white solid.
Recrystallization fronyhot MeOH water (1:1, 200 nli)

afforded 12.6 g (77%*qf, 9B&hpl e 81 an of f-white

solid. HPLC Ret. tlne {76 mn. LCVS [ MH] +

N
l (81B)

A mixture of ethylacetoacetate (100 mL), DMF-DMA (130 mL), and p-
toluene sulfonic acid (350 mg) was stirred at 100°C for 4 h, then allowed tostand at 1t
for 3 days. Distillation in vacuo yielded 107 g of a yellow liquid. (bp =110-120°C /6
mm Hg). bp (Literature value = 265°C / 720 mm Hg).
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= 476.4. 1H NVR (d6-DVSO, 400 nHz) 6 9.74 (s, 1H
8.95 (dd, J = 4.6, 1.0 Hz, 1H), 8.58 (dd, J = 8.0,
wa 24d04ki29154H) , 8.41 (d, J = 4.2 Hz, 1H), 8.35 (BCTAIN004/013604

7.91 (dd, J 7.8, 4.8 Hz, 1H), 7.84 (d, J = 1.5 Hz,
1H), 7.65 (dd, J = 7.9, 16. Hz, 1H), 7.35 (d, J 10 =
& ¢, 1H), 2.90-2.83 (m 1H), 2.43 (s, 3H), 2.30 (s,

2

0.72-0.63 (m 211), O. 60 0.56 (m 2H). Exanple
82 "H3C HN O Ni}-CH3 O N CH3 15 Step A. H3C/
H 02N I N-NHBoc 11 O /BfoTo art solution of
tert-butyl carbazate (2.6ygw 20 nmol) and
triethylamne (3.1 m¢S nmmol) in DCE (100 nlL) was
added a sol ution of 4-9{35M -3-nitrobenzoyl 20
chloride in DCE (25 nl) er 308aChutes. After the
addition was conplete the resulting cloudy m xture was
stirred at rt for 2h then the m xture was successively

h
br ne -y Thfbryt CofeERABIE 18 6T, O itpdiFadd Cfiatns
;(ILI? Il %ﬁlg)g Iﬂi’ﬁglr)] ?E?HS%W\@?) ma!s he:&et}: all I'efiu)Ef(ﬁiﬁd'll (HL’ﬁ@O?]EQl fo
i LSS0, 40 P 48 S bt
Riabindaed gﬁ%ﬁé‘?{@p 4n aBHilit£9.9M.t A rRexeaas b0 HHBtGHdas

soni cate few m nutes, and the resulting
pemovqaﬂl dred wthary eVambrates ansbiht ekt Wys dilwedimithiwaterdp jadetal

SR b T R0 3 il oY Rl
@@M/methanol (4 x 100 mL) and the combined extracts were washed with brine
(150 mL) and then dried over anhyd. sodium sulfate. Filtration and
concentration in vacuo yielded ~ 24 g of an off-white solid. The solid was
dissolved in warm diethyl ether (~350 mL) and concentrated to a volume of ~ 75
mL. The remaining diethyl ether was decanted away from the solid. This
process was repeated 2 more times and the resulting solid was dried in vacuo to
afford 20.5 g (81%) of compound 81C as an off-white solid. HPLC Ret. time:
2.13 min. LCMS [M+H]" = 272.5. "H NMR: (ds-MeOH, 400 mHz) § 8.89 (d, J
=4.8 Hz, 1H), 8.48 (dd, J = 8.0, 1.4 Hz, 1H), 8.04 (s, 1H), 7.87 (dd, J =7.5,
4.4 Hz, 1H), 2.45 (s, 3H).

Step D: Example 81

To a mixture of compound 81C (10.0 g, 37 mmol) in DCM (70 mL) at rt were
successively added DMF (0.29 mL, 3.7 mmol) and thionyl chloride (3.5 mL, 48
mmol) and the resulting solution was stirred at 1t for 3 h. Concentration in vacuo
afforded 10.7 g of a clear yellow oil. This material was dissolved in DCM (32 mL)
and slowly added to a homogeneous mixture of 3-amino-N-cyclopropyl-4-
methylbenzamide hydrochloride (10.0 g, 44 mmol) and diisopropylamine (16 mL, 92
mmol) in DCM (70 mL) at 0°C. The resulting mixture was allowed to warm to rt and
stir for 16 h. The reaction mixture was diluted with DCM (250 mL) and the solution
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MHz, d6-DMBO): b 10.30 (s, 1H), 8.86 (s, 1H), 8.27 (s,
1H), 7.91 (d, 1H), 7.48 (d, 5 1H), 2.41 (s, 3H), 1.26

w0200490D156 Step B: H3C H 02N N-NH2 0 (82B) CoRpomisgno4/013604

wow@PA 44y, "15“mmoly as a solid was added in portions

10

15

20

to 10 trifluoroacetic acid (45 nL) at 0OC and the

RiaX kudcessivasy Shsiededtnd.25 N &q Hepex 20w mi)f water GiB0mh), and
and at rt for an additional 30 mﬁga %gt Theapnclllxture

weige ¢ ROAmkb thearfriedovgr aphydysadippn § poRgentrated in
& ar"{) Sioto saﬁjokcfj% g%% y%& 's&lé(? E?%AQ% WeRNriRht8d 3 Qﬁ’ﬁ’és Wiith hot diethyl

onat e 200 nL). The | ayers
\wihee (250pak pimeidhardulting salid e@s gripd it jaono teafford dtegiofantdff-

addi tion Et . (b x. 10 —~.and t . C i hed

Siieaehe hemiste M%W%OW@B}?W@@( be ﬁ@mﬂgﬁf@’fged 12.6¢
QY Rh) G s sReruwhsuldiAl g1pIid Rb€tigk: 2880nin. LCMS [M+H]"
concentrat d in vacuo to yield 2.96g (99% of conpound

BPB)4. d$l WMt (tieDMﬁ(Ddé}OO HHEEZDS OF 45, 11105 8 95 r{dd, Vv, 1.0 Hz,

5(;1%8%3 %/%%ddlﬁg %Egé‘ W, ﬁ% 91 473=(4b73ﬁ% 1%%52@,516&)% 91 (dd, J

?LH? %@%@J%&Wﬂgh @, }%1%1—122@@7895 @d, 3G, 901%\&1% N, 7.35 (d, J

suspensi on of npound 82B 15
rm&DHzL HD, 2. ¥-BpB8 (or | Hodo4t @t éHI 230 (30w 2I‘Qs } &, 21), 0.60-

%E%H??§¥bng a clear solutlon After heating at this
re for the m xture was heated to 130C
for an additi onal hour then cooled to rt and 25

het er ogeneousl y concentra&gg iqeggcuo. The resul ting
resi due was dissolved in 50 nL) and washed
with water (100 nmL) and brine (75 nL) then dried over
anhydrous sodium sulfate, filtered, and concentrated
in vacuo to afford 3.2 gy WD 2004/ 099156

PCT/ US2004/ 013604 conpound @ as a |ight yell ow
solid. . HPLC tR = 2.45 ‘ R (500 MHz, CDC13):

8 8.57 (s, 1H), 8.16 (d, 1f) YUCHAH), 2.66 (s,
3H), 2.63 (s, 3H). N//\/l(@o
‘N

E CH,

Hﬁ.

Step A:

HaC ‘

H
OzNjQYN_NHBoc
0 (82A)
To a rt solution of tert-butyl carbazate (2.6 g, 20 mmol) and triethylamine (3.1

mL, 22 mmol) in DCE (100 mL) was added a solution of 4-methyl-3-nitrobenzoyl
chloride in DCE (25 mL) over 30 minutes. After the addition was complete the
resulting cloudy mixture was stirred at rt for 2h then the mixture was successively
washed with 10% aqueous citric acid (2 x 75 mL) and brine (100 mL), then dried over
anhydrous sodium sulfate. The solution was diluted with EtOAc (100 mL), filtered,

and concentrated in vacuo to a volume of approximately 50 mL. The mixture was
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Step D0 H3C H2N O 5 N, N~CH~ (82D) To a suspensi on of
conpound 82C (0.37 g) in EtCOH (40 nL) was added 5%

wedNgEd/0p856 mg) and the mxture was all owed to SPCT/USHBEN13604

an atnosphere of hydrogen at rt for 2h. The m xture
was filtered through Celite and the resulting clear
fdilutedavieh M@SmeCG0aRD) drall sodlicared facafevamihutidse andthe desalting

was triturated w th nethanol Itrat and 10 dr

greqipiiatediolidayasso @6%@@%#%%@ teatign ﬁﬁf? alfmﬂ Ui %ﬁ%d‘* g
1,19 1

%I_E%‘)‘ 89555{;%43[.&?8?& ésda whitE’ %(Ebdt ﬁ%)L(?StR d? mlﬁ)un H?M%ﬁ?d

Wiz, &- DMK(S) 539030 @, ﬁﬂ 636 (SHH), 8’-2108 (1#1), 3H9)1.(dALCIB7.48 (d,

[MH—% %E Exanpl e 82 A m xture of

5LHe Hﬁ/l(ﬂ,lﬁﬁhb%ﬂs—vﬁ Jpyr azol e- 4- carboxylic acid (28

mg, 0.14 15 mol),

1-[ 3- (di met hyl am no) propyl ] - 3- et hyl car bodi i m de

hydrochl oride (33 ng, 0.17 nmol) and

1StbyyBr oxybenzotri azole (23 ng, 0.17 mml) in anhydrous

DMF (0.4 nL) was reacted at rt for 1.5 h. At this

time, aniline (82D) wasC d gs solid fol |l owed by

DI PEA (36 L, 0.20 mmlg. resw,ting m xture was

then heated at 60C for%! hen {j‘%g sol ution was

diluted with water (0.4nL) and all ato cool to RT.

The 20 _resul t.i rﬁrsol ids were coll ect ed%ff) vacuum

f11t r 40RO (Acte. 113 e 6° & 6O Vet eA95d 1 RRFUGPS tohe

tﬂm'ﬂlugxi? %'_I{Efj@??;?]?)s &3P g%ﬁg %kg‘: Er)r(ﬂglﬁl%g evfa%tstn:rzﬂ g@thls2te1¥1 erature for

- 3(HiNin and/ dnlrt@oOan R?dlﬂdndll 308 nkiputeHI HA@IR00d A9 ma:oncentrated in

GG ORGP FPE K AR B S PR A 7L HGUUL Ergbonate
r (%29 E)ﬂrLg glélﬂ Ll!i;c%ﬁ@ oo LI aThe18ersWRir€ séfabied aell the lal@dtub Gortion
extracted with additional EtOAc (5 x 100 mL), and the combined extracts were
washed with brine (100 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to yield 2.96g (99%) of compound (82B) as a white solid.
HPLC g = 1.05 min. "HNMR (500 MHz, de-DMSO): 6 10.20 (br s, 1H), 8.42 (s, 1H),

8.05 (d, 1H), 7.62 (d, 1H), 5.43 (br s, 2H), 2.56 (s, 3H). LCMS [M+H]" = 196.3.

Step C:
H3C
Ij\ _0
O,N Ty CHy
N-N

A suspension of compound 82B (2.9g, 15 mmol) in triethyl orthoacetate (50

(82C)

mL) was heated to 100°C giving a clear solution. After heating at this temperature for
2 h, the mixture was heated to 130°C for an additional hour then cooled to rt and
heterogeneously concentrated in vacuo. The resulting residue was dissolved in
EtOAc (250 mL) and washed with water (100 mL) and brine (75 mL) then dried over
anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford 3.2 g of
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described in the preparation of Exanple 82. Starting

materials are either 5 comercially avail able, can be
wonepaweideaccording to the Schenmes herein, or appiugReg013604

procedures known in the field. TABLE 6 10 Ex. No. R2
HPLC Ret. Mass Spec. Tine (mn) MH+ (mz) 83 CH3

301?1 o@ﬂfscm 22<8§s0£12%t2ye§5\g%82d IHI&EC Q-BZ 4|5cmi'n, 1211812118(920 Mz,
%3)3@@ 5783, - W@b@hs’é@@rﬂﬂéﬂ%}éﬁﬁ%f%oﬁﬁ3 0%31“1)

claim 1. A conpound having the formula (1), H3C H

R~/ 1iH Q5 R (1)

HaC
j::l\ _0
HoN [ >—cH

Nw T (82D)

Step D:

To a suspension of compound 82C (0.37 g) in EtOH (40 mL) was added 5%
Pd/C (35 mg) and the mixture was allowed to stir under an atmosphere of hydrogen at
rt for 2h. The mixture was filtered through Celite and the resulting clear filtrate was
concentrated in vacuo and the residue was triturated with methanol. Filtration and
drying of the collected solid afforded 220 mg of compound 82D as an off-white solid.
HPLC g = 1.19 mm 'HNMR (500 MHz, ds-DMSO): 8 7.23 (s, 1H), 7.08 (d, 1H),
7.05 (d, 1H), 5.22 (s, 2H), 2.53 (s, 3H), 2.10 (s, 3H). LCMS [M+H]" = 190.3.

Step E: Example 82

A mixture of 5-Methyl-1-phenyl-1H-pyrazole-4-carboxylic acid (28 mg, 0.14
mmol), 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (33 mg, 0.17
mmol) and 1-hydroxybenzotriazole (23 mg, 0.17 mmol) in anhydrous DMF (0.4 mL)
was reacted at rt for 1.5 h. At this time, aniline (82D) was added as solid followed by
DIPEA (36 uL, 0.20 mmol). The resulting mixture was then heated at 60°C for 16 h
then the solution was diluted with water (0.4mL) and allowed to cool to RT. The
resulting solids were collected by vacuum filtration and dried in vacuo to afford 33
mg of the title compound as a tan solid. HPLC Ret. Time: 2.78 min. LCMS MH"
(m/z) 374.

Examples 83-88

HaC

G HN
N/
Q’N 0

Rz 81 79
N\N/)\
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or a pharmaceutically-acceptable salt, prodrug,
sol vate, isoner, and/or hydrate thereof, wherein: Q

wO0@esti onal | y-substituted phenyl, pyridyl, PCT/US2004/013604

pyridazinyl, pyrimdinyl, or pyrazinyl 10 ring; the

bond between the oxygen atom 0* and the adj acent

carbon atomd either (i) is a double bond to define

a carbonyl group [C(=0)], wherei is Cl.6al kyl or

cycl Opkaspnies S%SQ(haW)ng. tge aboye rﬁ@qﬂéﬂﬁ g’%&f%ﬁ%@r"éﬂﬁb Qfing Rz

STHae o | 81 \ere ipPerfattd 886 & frdcedure

l?%gg%er‘éag%gg%pogﬁeg qP gﬁ%‘gﬂh org%?‘ﬁe’r %etp h IJTI%G and }Nﬁg}lSE

@dbasAnh R prepgeatombOPragfle A2 Starting materials are either

optional I y-substituted oxadi azolyl rin t he , bond .

wunpesllgavaiaple kan b p@e@ﬁa aﬁ?‘if?%lé 40 BESshEEEs Rgew. or applying

QI%E%“%S%%% Ak gl s selected from Cl_6al kyl, am no,
I'’kyl'am no, substituted al kyl am no, cycl oam no,

substituted cycl oam no, and Cl_6al kyl substituted with

one to two of am no, alkyygRIL.EG sSubstituted

al kyl am no, cycl oam no, and/or substituted 20

cycl oam no. 2. A conpound according to claim1,

wherein, R2 is selected from Cl_6al kyl, NR7R8, and

Cl.6alkyl—substitutedwith—agroup HNRIRS 25 R zd

28E7&r1\é0-{ ndepend&t ly sellecte rom hyd%&w, et. §aSs Spec.

[1_6al ky|, and C3_6cycl gal kyl, wherjei Tiaghindf |saiM+H"

Y Wi |

groups R7 and R8 are in jturn optionglly substituted -
With onp to two of OH, |[O(C _4alkyl)|, inidazolyll, @2
Py —phepry-—tetrahygrof gy ?*HZ, NH(CT Aat Ky,

N(C18_32al Kyl ) 2 ~and: N-m)rphol%, orf alternatively, R7
nd R8 afe ttogether with the nitro@ers atomto 392
hi ch they are~attached fo 83 WO 2004/ 099156

'CT/ US2004/ 013604 formfa norpholinyl, piperidinyl, or

I peggazi nyl ring; 2and/ or| phargigceutijcal | y- accept abl e
alts, prodru vates, isoners, [and/qr gwydrates )
her eof . | 3. oppound agccording to [clali A&~ havji ng 39
he formil a, ~~HJMLIZ1 HRIOIlI jg Q R25 RO

85 CH3
2.82 392
F
86 F. CH;
2.80 410
F

87 CHs

et NT TS Q)

2.54 375

88 <
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wherein Qis a phenyl, pyridyl, pyridazinyl,
pyrimdinyl, or pyrazinyl ring, and R9, R10, and Rl1

waney@ageiic i ndependent |y sel ected from hydr ogenPCT/US2004/013604

Cl_4al kyl, OQ(Cl_ 4al kyl), halogen, hal oCl_4al kyl,
cyano, S02(Cl.4al kyl), and/or nitro; R2 is selected
Weenol_4al kyl, NR7R8, and Cl-4al kyl substituted with
a group NR7R8; 10 R7 and R8 are independently
sel ected from hydrogen, Cl_6al kyl, and C3_6cycl oal kyl,
er eiyn m?ﬁh] f [ 7and R8 are in turn
\g,gtl or‘?‘aC l?gshta?i?l %%f %(Bone to two of OH,
Q(Cl_4al kyl), imdazolyl, pyridyl, phenyl, :
tetrahydrofuryl, NH2, NH({Q_;l 4al kyI ), N( C1_4al kyl) 2,
and N-norpholinyl, or altefns ly, R7 and R8 are
t aken toget her Wlththe nitr at to which they

are attached to 15 morpholi n , piperidinyl, or
pi perazi nyl ring; or har mace ticedly- accept abl e
salts, prodrugs, ool ates® isonePs, and/or hydrates

t hereof. 4. A conpounke accor ding to clainil, wherein
ring Qis a group R10 20 &'x wherein R10 is hal ogen
or trifluoronethyl, and Xis CHor N, R2is NH2 or
. I C |d - 1

s L s T
tlemgudwberaimcor ding to claim 1, having the formula, 25
84. WD 2004/ 099156 PCT/ US2004/ 360 H3C H JHN RN
PR e MR A P PYIPIRYLGer pyrazinyl
cycl opy pyl Q is a phenyl, pyridyl, pyridazinyl,
pyrim |nyI or pyrazinyl ring, and R9, R10, and RI
dreémmddhtwmebe nxfegen layom &1 andttlaeladjacsnt mmm@tem C1 either (i) is a
g)ll St bohd oAk chibondl S9GF TCALD)? et Ry is €1 galkyl or

cyclopropyl; or (ii) is a single bond, wherein when a single bond, said oxygen

atom O¥* is further bonded to the group R¢ and taken together with Rs and the
adjacent nitrogen atom define an optionally-substituted oxadiazolyl ring, the
bond between C1 and the adjacent nitrogen atom being a double bond; and

R; is selected from Cy_galkyl, amino, alkylamino, substituted alkylamino, cycloamino,
substituted cycloamino, and C;galkyl substituted with one to two of amino,
alkylamino, substituted alkylamino, cycloamino, and/or substituted

cycloamino.

2. A compound according to claim 1, wherein,
R; is selected from Cygalkyl, NR;7Rs, and C;.salkyl substituted with a group NR7Rs;
R7 and Rg are independently selected from hydrogen, Cy.salkyl, and Cs.scycloalkyl,
wherein each of said groups Ry and Rg are in turn optionally substituted with
one to two of OH, O(C;.4alkyl), imidazolyl, pyridyl, phenyl, tetrahydrofuryl,
NH;, NH(C,_4alkyl), N(Cj.4alkyl),, and N-morpholinyl, or alternatively, R;
and Rg are taken together with the nitrogen atom to which they are attached to
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5 S02(Cl_4al kyl), and/or nitro; and/or
phar maceutical |l y-acceptabl e salts, prodrugs,

weabumaweise | somers, and/or hydrates thereof. 6PCHAUS2004/013604
conmpound according to claim1, having the formula,
H3Ci j NHNRp NON ~}-CH3 RN R' 10 11 RO
wher eiforn@ainsorphgl gt \pliperidyyil cby Ipipepyainyl amignyhd/or pharmaceutically-
pyrimdinyl, or pyrazinyl. rjing, and R9 0, d 1
e cacsHaR R Sehals o m PSRy Bgaies Herect
Cl_4al kyl, OQ(Cl_ 4al kyl), halogen, hal oCl_4al kyl,
cyano, SO02(Cl.4al kyl), and/or nitro; and/or
Bhar mefc eempeid azcardingpo alslire s bating therfotinulgs, sol vat es,
i somers, and/or hydrates 15 thggeof. 7. A conpound
according to claim®6, wherein _4al kyl or
NR7R8, wherein R7 is hydrogen or Al kylli, and R8 is
hydrogen, Cl_4al kyl, C3 nN=8cy Foal Ryt 10rya Cl_4al kyl
substituted with o metiofy, \pyri dyl, 20 “Re
tetrahydrof uryl, NHAKHCI\ 4al Ryl, N(®@_4al kyl) 2,
i m dazolyl, and N _lggwphol Payl; or alternatively, R7
and R8 conbi ne R f or Bngm)r pholinyl, piperidinyl, or
pi perazinyl. 85 WD 2004/099156 PCT/ US2004/013604 8. A
prierein Exista hehyle pymdsdi nyirdazioplrpyiimidigylaer pysazinylging, and Ro,

conpouynd a rding.to . any, one qf cl ai 1 t hrough,.8

ond & marrdetieroe ryeBepRE e £ RblEts et} B ocr.
9. USQamgl)ghag@geapﬂﬂscg@g@n,cﬂyaﬂo,mmy4a¢1@e), eihd/et @irgp 1

t hr ough I N preparlﬁa 5 nmedi canent for treating

an
iRefif edbfrpmdt selkab NR7Re, andda gkyhsuhsHipsihditag granp NR7Rs;

10 Sutbig ¥ PRI LTI O L s Gy ytoation,
respi rvatiedein edéclsdi @ibgreysdR-0ane, Ry ab iroture opleiatly stibsviaited with

ul nonary di sease, chroni ul nona i.nf.| ammat or
g i s easoé‘,e){o two of OH, O(C1_4alky‘f), Pmidazgiyf, )I/)yridyl, Shenyi tet%/ahydrofuryl,

NH;, NH(C;.4alkyl), N(Cj.4alkyl),, and N-morpholinyl, or alternatively, R;

and Rg are taken together with the nitrogen atom to which they are attached to
15 form a morpholinyl, piperidinyl, or piperazinyl ring; and/or pharmaceutically-

acceptable salts, prodrugs, solvates, isomers, and/or hydrates thereof.

4. A compound according to claim 1, wherein ring Q is a group
R1o
g
20 =X wherein Ry is halogen or trifluoromethyl, and X is CH or N; R; is NH; or
CHs,, and/or a pharmaceutically-acceptable salt, prodrug, solvate, isomer, or hydrate
thereof.
5. A compound according to claim 1, having the formula,
25
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10 di abetes, inflanmatory bowel disease, osteoporosis,
psoriasis, graft vs. host rejection, atherosclerosis,

woaonovgisd arthritis including rhematoi d art hr PCTAIS2004/013604

psoriatic arthritis, traumatic arthritis, rubella
arthritis, gouty arthritis and osteoarthritis. 11. Use
of a conpound according to anyMee of clains 1 through
8 in preparing a 15 nedi canent fg pdul ati ng p38

ki nase activity in a maqml . AN- [
conpounds havi ng tRg
"NNO QR2 20 (ref\ i A

cycl opropyl, Q iskéL% inggd in cIa|n11 and R2 is
al kyl or ananQL ~conprising: reacting an

acet oacetate conpound Resuch as ethyl 3-oxobutanoate
with. a

25
OB 5 R Ao 4SS Rlenyl pyridel. BYELEd of
sol Vﬁ@&nﬁﬂ@inﬂp Bf %%ilaqulﬂgy PR, rmo,%wmgm%ﬁcﬁ Qﬁd@%@dently

wher el n is as defined in claiml, fol

by addélectod from INsiopgent 6:-plioti QECiaakkohi batogsal halcﬁn;ﬁél@ddcyano

havi n 86, WO 099156,

pery Uashilar oy Boutey M Indfer Rt gticpllyaccseials el
the S@%dtﬂgss%matégqsfb}nem tahd@E heldib@s epadfde a
carboxylic acid having the fornmula (7-5), 0 OH NCR

6. A compound according to claim 1, having the formula,

RQ\ ZF—CH3
l )

Rq1 \Rg

Whefein Q is a phenyl, pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl ring, and Ro,
Rio, and Ry are each independently selected from hydrogen, Cj.salkyl, O(C;.
salkyl), halogen, haloCy_4alkyl, cyano, SO»(C;.4alkyl), and/or nitro; and/or
pharmaceutically-acceptable salts, prodrugs, solvates, isomers, and/or hydrates

thereof.

7. A compound according to claim 6, wherein R; is Cj_qalkyl or
NR7;Rg, wherein Ry is hydrogen or Cy.4alkyl, and Rg is hydrogen, Cj.salkyl, Cs.
scycloalkyl, or a Cy.salkyl substituted with OH, methoxy, pyridyl,
tetrahydrofuryl, NH,, NHC;.4alkyl, N(Cj.salkyl),, imidazolyl, and N-
morpholinyl; or alternatively, Ry and Rg combine to form morpholinyl,

piperidinyl, or piperazinyl.
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N2 Q(7-5) 5 then converting said carboxylic acid to
acid chloride upon reaction with thionyl chloride to

wonrosicdeisa conpound (7-6), OC N7 R2 N Q (7r6)/ushmnoi3604

reacting the acid chloride with benzam de

hydrochl ori de having the formula (1-4), H3IC H HC

BN NA @ceﬁl&tx(:éll-céinpbsmpn ovingfisiag apleast dae hampound dveording to
f or mul aca 13. A proce s for ﬁi ng co ound.s

AR, PRRyOk ginisdr thinugh 8 e rpAGRELCA LSRRI @g??léﬁi?&%ﬂuem
(1'h) 87 WD 2004/ 099156 PCT/ US2004/ 013604 wherein Qis

as defined in claiml1, and R6 is al kyl or cycl 8propy|,

and RéRe |o£ a chlylgomgmwpoxdiﬂgytlo ang pot ofiolkaings 1 dwough 8 in preparing a

am I k
mﬁinoa nlgrl S Hgn o%rld?s%rcge ket ene having the

10.  Use of a compound as in claim 9 in which the inflammatory disorder is
selected from the group consisting of asthma, adult respiratory distress syndrome,
chronic obstructive pulmonary disease, chronic pulmonary inflammatory disease,
diabetes, inflammatory bowel disease, osteoporosis, psoriasis, graft vs. host rejection,
atherosclerosis, pain, and arthritis including rhematoid arthritis, psoriatic arthritis,

traumatic arthritis, rubella arthritis, gouty arthritis and osteoarthritis.

11.  Use of a compound according to any one of claims 1 through 8 in preparing a

medicament for modulating p38 kinase activity in a mammal.

12. A process of making compounds having the formula (Ie),

HsC
o H
v N N.
N\ [ H 5
/N Rg
Q

(le)

wherein Rg is alkyl or cyclopropyl, Q is as defined in claim 1, and R; is alkyl or

aminoalkyl, comprising:

reacting an acetoacetate compound, such as ethyl 3-oxobutanoate with a
methanamine, such as dimethoxy-N-N-dimethylmethanamine, in the presence of
solvent and appropriate hydrazine having the formula QNHNH>, wherein Q is as
defined in claim 1, followed by addition of NaOH, to provide a sodium salt compound

having the formula,
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5 with benzam de hydrochl ori de conmpound havi ng the
formula (8-2), HHC H2ZN N, R6 0 (8-2) with D PEA in
weabummatiss o provi de conpounds havi ng t he for nubPar(82@)/013604

OOHREGHZ CN N, R6 HO (8-3), then addi ng DM~ DVA and
renoving DCM to provi de conpounds having 10 the
formula (&4), OOl H RaH2ZC N, R6 H'N O 1 (8-4)
whi ch uporyredaxti on with hydrazine (QNHNH2), such as
phenyl azine, in solvent such as EtOH, provides
conpouNdN g,formula (1h). 88

|

a (7-4);

reaction the sodium salt (7-4) with acid to provide a carboxylic acid having the

formula (7-5),

a (7-5)

5 then converting said carboxylic acid to acid chloride upon reaction with

thionyl chloride to provide a compound (7-6),

(7-6)

then reacting the acid chloride with benzamide hydrochloride having the
formula (1-4),

H,C
H
N
HCI  H,N "R

10 o (1-4)

to provide compounds having the formula (Ie).

13. A process for making compounds having the formula (Th),
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wherein Q is as defined in claim 1, and Rg is alkyl or cyclopropyl, and Ry, is

hydrogen, alkyl, cycloamino, or aminoalkyl, comprising

reacting diketene having the formula,

O
Of‘/
Ro HC
5 with benzamide hydrochloride compound having the formula (8-2),
H
N
0 (8-2)

with DIPEA in solvent to provide compounds having the formula (8-3),

O O H
RzaHZC/U\/U\N N “Rg

: o (83),

then adding DMF-DMA and removing DCM to provide compounds having
10  the formula (8-4),

O O H
N.
RoaHoC | N Re
H

~N o
| (8-4)

which upon reaction with hydrazine (QNHNH,), such as phenylhydrazine, in

solvent such as EtOH, provides compounds of formula (Ih).
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