;e3e'1$ <" x(V 16@T1->c 17 July 2003 Aromatic Heterocvctic Conmpounds as
Antllnflannatorv Agents S TECHNI CAL FI ELD OF THE | NVENTI ON Thi s i nvention
relates to novel aromatic heterogmmn\mmmﬂwws of formula (7)July003
ArN-N~Ar2w /O 1 I HH 10 (I) 1 Ar,, Ar2, X. L and Q are
defined bel ow. which inhibit productiswmwef cytokines involved in
i nfl ammatory processes and are thus useful for treating diseases and
pat hol ogi cal conditions involving inflammation such as chronjc inflanmatory
di sease. This invention also relates to processes for preparing these
conpounds and to pharnmaceutical conpositions conprising these conpounds.
BACKGROUND OF THE | NVENTI ON Tunor necrosis factor (TNF) and interleukin-1
(I'L-1) are inportant blologlcal entities coIIectlver referred to as
proi nfl ammat ory cyt gkraipatic fieée ) i ] £V dlgey
nol ecul es. nedi ate the |nflannatory response assocrated mnth t he
i mmunol ogi cal recognition of infectious agents. The inflamuatory response
plays an inportant role in limting and controlling pathogenic infections.

1 17 July 2003 El evated | evel s of proinflammatory cytokines are al so
associ atedswi th a nunber of diseases of autoi munity such as toxrﬁﬂghock

syndrone, rheumatoid arthritis osteoarthritis, dlabetes tory
bowel di sease YECHNIGALFIEEDNOF THEINVENEIQNSA, Rev. I
6:51}. In these diseases, chronic elevation of inflammation @%@aerbates or
causes much of the pathophysiol ogy observed. For exanple, rheumatoid

synovi al. ti ssup;DRGeNRSH relMar@thovkt J}oh&fnlcqmesarcnc%h{p%uw@&ffmﬁﬁmi) in
destruction to cartilage and bone (Koch, A | nvest .
Med. 43: 28-38). An inportant and accepted therapeutic approach for
potential drug 10 intervention in these diseases is the reduction of

proi nfl ammatory cyt oki nes such as TNF {also referred to in its secreted
cell-free formternmed TNFa) and IL-1 (3x A

Ar _Ar
1\N)]\N 2 Q

~
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wherein Ar,, Ar,, X. L. and Q are defined below, which inhibit production of
cytokines involved in inflammatory processes and are thus useful for treating
15  diseases and pathological conditions involving inflammation such as chronic

inflammatory disease. This invention also relates to processes for preparing these

compounds and to pharmaceutical compositions comprising these compounds.

20 BACKGROUND OF THE INVENTION

Tumor necrosis factor (TNF) and interleukin-1 (IL-1) are important biological

entities collectively referred to as proinflammatory cytokines. These. along with

several other related molecules. mediate the inflammatorv response associated with
25  the immunological recognition of infectious agents. The inflammatory response

plays an important role in limiting and controlling pathogenic infections.
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nunber of anti-cytokine therapies are currently in clinical trials.

Ef fi cacy has been denonstrated with a nonocl onal antibody di r_?ct e% agai nst
TNFa in a nunber of autoi mune di seases (Heath, P. , " coP57117 AWy 98 neer ed
Human 1g&4 Anti 1 S TNFa Anti body" | BC Meeting on Cytoki ne Antagoni sts)

Phi | adel phia, PA, April 24-5, 1997). These include the treatnent of
rheumatoid arthritis, Crohn's disease and ulcerative colitis (Rankin,

E.C. C., et alElevai@leyveBroftpreinflalmaRbmyucytokifés ard dlisodatRociatdd Stithck numbér of et

al ., 1997, Lancet 349: 5,21-526). The monocl onal antibody is, thought to
function by Misseses@fayieimmunty| sush@s 1o shork sysdrame theampigitharttigis, 20 A

2pproach 1 & S eofh s ARaAECRRABRRLES A MR Al G A doar o
di rect ed sgaijng4, AN Inflelbise@end: 5101 Rohee $i9¢44Bd, RIS elelviich 6£duci ng-its

concentration. One version of this construct, called Enbrel (Imunex,
Seattle, WA) inflananttign 25actebatessor canees mii€h ofithy pathophiFiakgy lobkerved.niFoal
trial for the treatnent of rheunmataid arthritjs éﬁ%rower et al.,

wer. 1997,
Nat ure Bi ot e€RiBPIggyhewmateis gynoviak Hsge begames wadad Wi inflgramatosy: eplinhat Ro

Var tous ani it ealSRRUFH fosaptidy B oR (B A B 8k R85 e LB W .
Ro 45-208| i g3228-889MAM&fRporedhit TRA hEcdPRideBblaBeGR Sproshodr bb&'fﬁli@lodﬁ; e

sol ubl e 55 kDa human TNF receptor fused to the hinge region of the heavy
chain | gl® 1 dateryention ém phass disdades is theaedudtion afgirbnflgRaratetyt dyrokinesaguch, as

1997, In, fl , Res._ 46: S.143) . - 7 July 2003 Jl-1.h

i npl i ca’? ed a%@@ﬁiﬁ#ﬁ%@i%&? “%%‘?‘EE‘F% [ce“-r]gyeg(’fgpé termed ’hg}:&b agfi ﬁfg’glﬁnoé

di ' . ) b i .
uman ol | cappgr of AR M pa0 Bhitbndy i llfe) s "RRRCAS S HEn ' 0
rheumat oi d 5 dambhgttdted wWidnd hidnocldmledntiboln dre@ba agaihdt TNBaEA aqluniice@f tri al

IL-1ra reduced the nortality rate in patients with septic shock syndrone
(Di narelio, w9@inmyaerdisdases (Heptly §2) “CORSEbaAnHinginecrédsHuman dglG rAmfi-essi ve

di i " i -.of .th i.cul ar. il . =1
e oes cafd a5t PRl JBEERESEA R ol ByBoblub) Phufilin K, e °
joints. Antagary 59979f THesd iddRME (RE BRADIAVBE I’l%uﬂiami&ia&hrﬁi?,ecx?gxégﬁegfso ation

of ~cartilage matrix conponents In a variety of experinental
arthritis (Claedaldeeativel@8itis (Baokingd EROaC.nec ok 997, RritishFB)Rhelint SHc3 B4R

{mmine. f unct A5 Sk Shiky ¢ Bl nAa0 bt e b SP4vo ThA g oRIRPA M ERCS 1
the nmodul ati ‘?l’ibugﬁt Rpﬁﬁxc'ii%ﬂ%‘}edihcgg% t?ﬁbﬂﬂl%ﬁﬁe TGy 8 to-mbn@Bthe H¥and@ NF.

potent stinmulators of NO 157pro tion. I's an 1 nportant regulatory

nol ecul e26n bone wth effects on cells of the osteoblast and osteocl ast

| i neage (Evans) et al., 199d) J Bone M ner Res. 11) 300), The pronotion of
beta-cel | dedt balubliechNIFeakecerior basi besolangingeysd ibatrinfemcinowith TN/ ikhes shows

d d | L-1. .So f this d b di ated t hrough qth
ef Fect or 5. SUCRPERECH ST AAdH eStPor AP Sr b Grompt Opal afBBRes etk

against TNFo; both agents bind to soluble TNFa, thus reducing-its concentration.

One version of this construct, called Enbrel (Immunex, Seattle, WA) recently
25  demonstrated efficacy in a Phase III clinical trial for the treatment of rheumatoid
‘ arthritis (Brower et al., 1997, Nature Biotechnology 15: 1240). Another version of
the TNFa receptor, Ro 45-2081 (Hoffman-LaRoche Inc., Nutley, NJ) has
demonstrated efficacy in various animal models of allergic lung inflammation and
acute lung injury. Ro 45-2081 is a recombinant chimeric molecule constructed from
30  the soluble 55 kDa human TNF receptor fused to the hinge region of the heavy
chain IgG1 gene and expressed in eukaryotic cells (Renzetti, er al., 1997, Inflamm.

Res. 46: S143).



20 process by controlling the |evel of both cycl ooxygenase Il and inducible
nitric oxide synthetase expression (MDaniel et al., 1.996)1Pr Faep
Biol Med. 271, 24). Inhibitors of cytokine production are expect'ed to bl ock
i nduci bl e-cycl ooxygenase (COX-2) expression. COX-2 expression has been
shown to be increased by 25 cytokines and it is believed to be the isoform
of cycl ooxygenase responsible for inflammation (MK O/l 3anion et al.,

Proc. Natl. AtathasSeden ithpHcdtpd 3991, imBRnokddi@l pfféaep hfblagily/in 4 RPgdhEAber Of
cyt oki nes such as IL-1 woul d be expected to exhibit efficacy agai nst those
di sorders curofekisense progessed il receptor mithganiss (H.-dre)thad deen examined iimhuman

Symotoms of - CHRICARHA-oFrikasy &a Bech dedarureig 08 ik edtment Frnsufigtoios
El t. f | t ir N . " i ~t 1

o | amac by y L b, Ay 1R WpIREE N ARARA SRR PG L 09 rBfibbd P |
and IL-Ira i SnoxtfRe piteiin ppadrteMich swptib shédR syndivend {IDidesMo, RO9S| UNdrr@iorof

endogenous ILr 1 ra may contribute to the pathogenesis of IBD (Comnelli,
et al., 1996 1p8PRenOsenarthritisols arslew. progresgvediseasa) chaictasized iby slgsteudtion

characterized t he presence et g- l,oid protein,deposits ).

fieurof i brill &F @(ﬁ afich Céﬁ{ﬁa%?hgﬂflr‘ﬁe‘ﬁ 3?@%9& Vi'%ﬁ*“t‘ﬁ‘.%‘ﬁ&h@\&“%‘ﬂége

hi ppocanpal r&gi: s C Al i i zhei rer
i Soase | o polaHRYt ojeSaRhAGEII,  ARdaSHHERPILY ISETHREY) SR ) MofthEhpe™
1995, Meti0 Hy degtddaters oftEgrtityd matdixrcoingpohents it a Vatistyt dfeexpatimegrhamidelsaff
human 10 i mmunodefici ency virus (H'V) has been identified. IL-1ra showed a

gl fe?r N rgl arthsitis KCpevadienclRo9d . iBiemedhhaBrgrotieent b 38- vﬂitiic axide {NQhds a
! ! o . et :
ot ol ooy Mol EGRRO il RBAARBINC LRGSR o ERENE iRt |

periodont al @es@ayat hasiseed 8BdWH Qb ihd@e fxfy efB&O G EeSodhlatioef békont al

di sease may be due to a disregul ation of both 15 IL-1 and TNF éHovveI | s,
1995, Oral Diremodelinpsb§ytokings fag¢hasrile-drapd AN Rrenpetent stimulato @hd I1L-1 (3

are al so,pnportant. nedi.at.ors.of t] ock and.associ at r.di o mopar
dysfunct ? %nrrp PR C&“’P‘e }E@ rl?‘if"i ?@p%ﬁg&rrg ggﬁg)ﬁ] H}og%lm‘e ‘ﬁﬁfg eﬁ%‘f‘f PB Iggh%f’gany
failure. TNFahdasiesBisR aRa VBteblTRSti IGIagE (Evand OerCaC N®96a ) Bihe WaGeH Res. 11,
degradati on) associated with HV infection (Lahdiverta et al., 1988, Anmer.

J. Med., 85, 398DB) Thopeemotion of betawellatesuationeating trcingukie deproidentrdigbetss

i nfection, di d ' | i ' lities.dn. .TNF
ooy oss on hAHAGE SR pRn g SR B SO SRl anRariaLhe TR ihen.
al .; 1998, FAHES elfectbes sthas PrbstigmnBRE Rn@iiRbRASELadeiatii el expémstt ngyel s of

TNFa are involved in other 25 eating related disorders such as anorexi a and
bul i m a A@r v@secesphy lsoptigking [ty leyal opbethidyelosxygesasty Humd eduodde nitrio osidea

~nervosa and cancer cachexia den. et . 1996 d t h 423) .
A | byt or SEReRES SO SRR 5 L9, PEotoSee Eip PYIOE e 280t come
of closed brain injury in an experinental nodel (Shoham, et al., 1997, J

Neur oi nmunol . 72, 169). Atherosclerosis is known to 30 have an inflammatory
conponent andnhipitots ofeytckindpaduttion asnekpeNEd habckdaduciblggpclbexdygenager onot e

the disease. |n _an animal nodel an IL-1 receptor antagonist -4
COX-2) expression. COX-2 expression has been shown fo be increased by

25  cytokines and it is believed to be the isoform of cyclooxygenase responsible for
inflammation (M.K. O’Banion ef al., Proc. Natl. Acad. Sci.U.S.4, 1992, 89,
4888.) Accordingly, inhibitors of cytokines such as IL-1 would be expected to
exhibit efficacy against those disorders currently treated with COX inhibitors such
as the familiar NSAIDs. These disorders include acute and chronic pain as well as

30  symptoms of inflammation and cardiovascular disease.



17 July 2003 was shown to inhibit fatty streak formation (El hage et al. ,
1998, Circulation) 97) 242). The abnormal expression of inducible nitric
oxi de synthetase (i NOS) has been 5 associated with hypertensildnfubh2d3e
spont aneousl y hypertenswe rat (Chou et al.) 1998, Hypertensmn 3L, 643).

folc in the PEVREGLREGEDE Fﬁ\}b@?@%@& %ﬁscte%?q?g?rﬁ?aﬁ o b elgrupaiory
hs i ah ool ‘E%%%%H??%fe DR R RRa Feigl A BHTE: 1“-‘*%@5‘%@5‘

Ccul ar  Phar ngcsitienssneitil IBD. , Indufficidd) pro@ytiva aeaxddgehMI Ihgirhlmdy cdmdbibad
G\t CSF have been shown to stinul ate proliferation of acute mnmyel ogenous

| eukeni a bl akoxthe @Bﬂl@gémﬁt&)oﬂI@%(Cq_f@ﬂklélnﬂéakeé”@,DﬂlmB?}t Pharn@cwaﬂz@hdan to

darmati 1% 49 Al SRR e Bt ok e bR en @ sty i ol
admi ni strat| &’c%bo@fts u?d’fiﬂrﬂlak*-/u IEQ'&H& R er@% cg% ctBﬁft%{g)ﬁglgc&t ¢ aneous

application |'er gen et a rmat. 7,

| 77). Data ohippocaspal tegion.L The Istrucrkra(band mezzdmlmcﬂamdgesfoﬁmiemcmmehﬁér
I nvol venent |n fever for this cytokine (Kl uger et al ain Exp

Phar macol Ph{is¢ase is possibly dye tona Wlﬁdyelé‘f’atm nyltlolh(H@Bjeﬂnétl aldi FRPST leed | L-1,
|L-6 and |L- t t t t yped
fovor) mal a1 DO 0Pl s SR K IOARCY S bABREBER Aty o Pl 11 pi
endocri ng anﬁnﬁﬁﬁdﬂéﬁcfeﬂé@@ﬁﬁ@&i@ﬂiﬁ ®ken ERBEfiedAMIL 16 showdlh kleaf2, 813) .

The production of these inflammtory cytokines rapidly follows trauma or
pat hogeni c orejﬂimnskmp|tn\aal§¢ anflamgatorheventy a8 well asttatthe diffepant Kisease $tages iheen

et rophi 1's. fiebatopReisisty Oh LY RER oM CRrcors oF ¢ AOBFHG EaRUTBBMcbs
agai nst | L- 81 dQMDNS PEhrd bbl 8106 b pfribdor Sy RAN T 9RP dks t@ﬁft%' at ed

tissue injury in acute |nf ammat i on (Har ad

| t1 edicine Towagss2AssabBilgd w]thq:eenbdmmal diseas® ialyi Heodueoio 4 disfegplaciducifibah may be
useful in the treat ment of diseases mediated predomi nantly by neutrophils
such as st r oleland THB (Hpyels 1|9|£f§a96‘fl|13ﬁ) a?@g?e or follow ng thronbolytic

t herapy, thermal -5 17 July 2003 injury, adult respiratory distress
syndrome CARDS), multiple organ injury secondary to trauna, acute

gl omer ul onephrditflanmdeiyeytokizss widhhasdkNIFe andfILanfratoilyo inpareine dialiatamsuife
purulent nmeningitis or other central nervous system di sorders, )

henodi al ysi ssepHe shoghwnd aspediatgd ardiapsimenary iysfunstion, seytrorshpirasars gistiesnes,

and 5 necr ot I ZI NS ?MS?%I% 'rrgdlé iple organ failure. TNFa has also been implicated in

20  cachexia and muscle degradation, associated with HIV infection (Lahdiverta et al.,
1988, Amer. J. Med., 85, 289). Obesity is associated with an increase incidence of
infection, diabetes and cardiovascular disease. Abnormalities in TNFo expression
have been noted for each of the above conditions (Loffreda, et al., 1998, FASEB J.~
12, 57). It has been proposed that elevated levels of TNFo are involved in other

25  eating related disorders such as anorexia and bulimia nervosa. Pathophysiological
paraliels are drawn between anorexia nervosa and cancer cachexia (Holden, et al.,
1996, Med Hypotheses 47, 423). An inhibitor of TNFa production, HU-211, was
shown to improve the outcome of closed brain injury in an experimental model
(Shohami, et al., 1997, J Neuroimmunol. 72, 169). Atherosclerosis is known to

30  have an inflammatory component and cytokines such as IL-1 and TNF have been

suggested to promote the disease. In an animal model an IL-1 receptor antagonist



Rhi novirus triggers the production of various proinflanmatory cytokines,
predom nantly I1L-8, which results in synptonmatic ill nesses ch&l gacut e
rhinitis (Wnther et al., 1998, AmJ Rhinol. 12, 17). 10 O her "di‘'seases
that are effected by IL-8 include nmyocardi al ischem a and reperfusion,

i nfl ammat ory j Bi SRRy r Qi mf | 1 M1, Oy ne

| L-6 has been%ﬁ?‘ggfggﬁxlfﬁﬂ?he alég{)lgﬁ%ﬁygs(eﬁﬁ?aegg pégﬁé'é.lggg?g?{-glag}%’r%m h
factor in a np4der in oncol ogical diseases including 15 nultiple nyel ona
and related plasma cell dyscrasias (Treon, et alL, 1998, Current Qpinion in
Hemat ol ogy 5: 42) . It has al so been shown to be an inportant nedi ator of

i nfl ti ithin th tr.al yst El ted | I f I'L-6
found in severlt AhEQRT sERENION PEHNEPTe fifte oRids yANerS ONKID) Bosdohbl ox,
Al zhei mer's di S e, { i e i s ar CNS
tr :wrr:a 20 %ndhs\?j@?tgredan E%‘(E:gtrg:rn ?%P%rreg?ﬁ %é)l t sﬁ%’ﬁgtz’ ; et “%I I.¥& @%QSKHS’)

Mol ecul ar Neul 988, atiymytehfion,38)07)643).L 16-1ahas0a pilayss the cxip@dssionCEiNOSAR] | n

osteoporosis. In nmurine nodels it has been shown to effect bone resorption
and to i nducethssefeprmay alsgdave prgle(inthe pathogenegis. of hypertensivsy Sisghheinl. .and
Conpar ative | of. 21: r t oki ne differences) such as IL-6
I'evel s, exi st T%\f#% ée{’&g%')ﬁé@g@e?g?g@s of normal bone 25 and bone from
patients with Paget's disease (MIls, et al.) 1997, Calcif Tissue Int. 61,
16). A nunber of cytokines have been shown to be involved in cancer

cachexi a. 10rhellsdvesialsp teknlshywpao indate useitk in asth evtiich cauld be inkiditedoithyL-

treatnment with anti IL-S ant gjodbes or with IL-6 receptor antagonists
(Strassmann, diblegkers. etely 3% . \ulamBharmacok epgd Theguelh3l)nf ect i ous

di seases, suc -1 nf. 11 30 i | factors
in"both synpt SHSPRPHETRE T IE SR AACSR BN iR A, °5' 07,
I nvest. 101 , pfAifdratibh ef eoipe aselopenads lebkémiradsiadie Brukeimll] 1996 d . dbertinRes.

pat hol ogy of a number of diseases_incl udi n19 nultiple -6 17 July 2003
nyel oma, rheud@t &Dd Bl s shewn ¢ be peserHakiogthedevelopment pAdpth isFiant and

ost - nrenopausgy { eQp i i " 7. P i i 929).

lC)Corrpounds ha?“?r%fce? a1 ggérl\fm&%t#?t @%ﬁ%%%c ?’(‘Li 1%%3%39?:8? ﬁ’gé)gé?er@%du%x %8 IIaZ 6,
and TNF were gdhiaétiac@nion ahlaatking xﬁomﬂ@nail\aﬁtiwgammgmaﬁwua@%ic&ﬁom ce
(Scholz et al. , 1998 ) J. Med. 5 Chem) 41, 1050). GV CSF is another

pr oi nf | ammat opfjar pHengem Vuflen ef ¢f. eV 8 eima ontfaadermstt. ThbT Bpeliat @btained

di seases. It [nfl es ly. proliferati.on.and differentiati of stem
cells but al str%% {i 8§€§‘Eéﬁlr§l%§?/lno]tcﬁtgf héee‘frlltécair11 FR/V&?YF&FIHI i gégv&{ Z&la% chronic

10 i nfl amat i eytokine (K@aleienkl. \M 998, @i CBEp PASrHAERD PAYsisIMZSed 4l A wudibest of

di sease states including burn-wound healing, skin-graft resolution as well

as cytost & i ccynalineginchiding APV, ilhdudbd and dbi& initiatavthe pcaie-phase seachkipali cal

Oncol 13: 149).. GM F | | i [ i i f
oo o e B s L e PRl Sie BB, RedPeliapeiiRr core it ho
rel evance to fh&3nidabofRi aﬁ@rﬂwﬁpl@_tenﬁbevinel%&&%@m&&}&fcﬁﬁés Obeited Ukonsy Ug; J

Bi ol ogy 62, 41). Bronchial asthma is characterised by an inflammatory
process in | udlia. Nuimv62,.883).c {he lprodastion of thiese GVl GSiRatmnp ngokines rapidly( Lee,
1998, J R Col [; rhysi cians Lopd 32, 56), Interferony (IFN 'y) has been

i mpl i cated i nfAHOY s isEHmyer PRURSRIESOTERPISHLIVBEIGR. 20 associated with

i ncreasedqgol | agen deposition that is a central histopathol ogical feature
of graft-versus-host disease (Parknman, 1998, Curr Opin Hematol. 5) 22).

- Fol I owi ng ki doeert pranfRindidtady dtokifestadvietiten 03 fre Bt AR dvaticth oPdiséate

myel ogenous | eukem a. Retrospective analysis of peripheral blood cytokines
reveal ed el evatatas. | Bv®cerrenteswitbsmflan @f InENrpphibhietesites of Aeflammatien er

coinci ded wi t ri]ri'\(’i‘r r.l ﬁ?ocm\ antibodies against I1.-8 have demonstrated a role for IL-8 in the
Jury g g

neutrophil associated tissue injury in acute inflammation (Harada ef al., 1996,
30  Molecular Medicine Today 2, 482). Therefore, an inhibitor of IL-8 production may
be useful in the treatment of diseases mediated predominantfy by neutrophils such as

stroke and myocardial infarction, alone or following thrombolytic therapy, thermal
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25 peripheral blood white cell count (Burke, et al., 1995, Leuk Lynphonma.
19, 173). The devel opnent of insulin-dependent diabetes (Type 1) can be
correlated with the accunmul ation in pancreatic islet cells of17ueR0q3
producing IFNy (Abiumunits, et al. , 1998, J Autoinmun. 11,--73). IFNY
along with TNF, IL-2 and |L-6 | ead to the activation of nost peripheral
T-cel | s pri orinjusy adulgeespiraiomne Aistigss $yndramns (ARDShemgiple argaal inigey vous
system far diseasgs such as multiple sclerosis (M) and AlDS denenti

conpl ex. ( Nar (ERGREDY 1y taugoacts glomerifonebntinsy deumstosel with g itfammmatory

| esi ons resuldymddnBhtsChdié pHii&RSBetistis ©f IsaSsehdissasRr al

i nfarction. iﬂ'}%j)ul y’ 2%03pl\/any ac?rlhv%tlgg Pﬂmﬁggmt}:égllﬁg&dg}rsygrg‘gdelﬁ ?llr%’ t hese
| esi ons ) maileimodidlysis) leskepidrisizc pomind@yte. trafstorcasbdated agtndoniesr arl
amounts of proinf|ammatory cytokines such as TNF, IL-1 and IFN Y. These

cyt oki nes>ar SeErYizing enteerpeolitibyol ved i n pronoting apoptosis or progranmed
cel |l death of,t.he .surroundi vascul ar .smpoth 5. muscle cells.resulting in
Che. at hor osclRHBEYEYS CHEBH.Y aXRREtol s VAREL prdislledin o8] pypiingS 6) " '

Al l ergi c subjgedsmivafy TE-gTRIcK RGBS E&sjr%(tofn%ﬁk ilideRéds QR Gs G634 HERER Wi th
Vespul a venom (Bonay, et al., 1997, Cdin p Imunol. 109, 342). The

expr essi on of(Winthemeeal. o998t Aki/nBhinol.ri@l, 4d.ng | FN y has been shown to
increase followi ng a del ayed type hypersensitivity reaction thus indicating
arole for 14 IFNy in atopic dermatitis (Szepietowski) et al. , 199.7, Br
J Dermat@h: - o Hi [Pre ' Al | tudi es were
perfor megbi n %Tglg%glsc%}%% g%aélak%é?ée)%%(gpb qn’%gglrn ?lgae %gﬁgieﬁ%%reﬁg gr\l/(gt ed IFNy
amongst ot herregerfiibmaaflaamaedyowed disaieantlimtylothelse i n this disease”
(Udonmsangpetch et al., 1997, AmJ Trop Med Hyg. ygc% 501). The inportance of
free radical species in the pathogenesis of 15 various infectious diseases

has b tahlish The nitrie. oxid t hesi hvay , i tivated i
esponse Lo TecEDIEHmpRR: b PRI 6 hEY ) iaonaes wifinrdedEphid o 1"
proi nf | ammat Geyhdngé OKLIER SpiotR FadibNnYa AvikBdrkift onBblogical dikERA8s inktludgngSoc Exp

Biol Med. 217, 64). Patients) chronically infected wth hepatitis B virus
(HBV) cansdevaultiplecinyeloowsi andanetihtéreplasme eell dy serasiasr (ireameer all, 1898, gerreent

expression angd 20 replication in HB.V. transgeni¢c mce.can .be suppressed by

o oSt -t aned BT % H PN edt HE G oY 19 48 R APRorAB RO

et al ., 1995, rSpfiadiffatiopWitin HEMRARhERbus dybtent.O BlevalddNevVels @158l L€ I Vel y

i nhi bit cytokine i1 nduced bone resorption. It appears to do this via the

i nt er medi acy fondir séverahnedeol¢NE)] dikordérsiisclading AIRS dememegodmplex,y nol ecul e
in bone renodgl jn \{ol ved as a 25 npedi ator of bone 1g%sease for

g. NO.may be in ;
such di scaseds ZBEITaRS diHaSHamBItPSFIRORS; §/StemifNPU VR RRI D & M ang
post nenopaus oS o . 9 .
500) 5t g cand A AR bAGe Ral mUARE SOl e O oor MRIREAN MElrcPhe b
dependent pr @dgt iIhr6 aiko pEYsy dignificartirokl iniostebperosisntlnahumfie awdely itdmsasi ti c
growt h. Al though this process is independent of nitric oxide the }Sont rol of

chroni ¢ 30 i fEERshowndesHeeiinngresasphen ArY Heipdnerepiteqelasb gy (Feshlen ef,
1997, Philos Jr al??gﬁp?@?lo 8 %ﬁwjngg’zcdﬁvg %gl#z;[gﬁ r: 488 | Bradikd it

vasodi | at or and eévi dence €xi st s itS°fo in cardrovascul ar

shock (Ki | bouwifferedtesilsuch ag 496 levéls Sexidl in vivb/elwben S815E1d¥eor do¥maPBare | FN

y is required for progression of chronic intestinal inflammation in such
di seases 28s @ndhwore fooms gatientandtli Rageaisiditeasey(Miblsck: i sE¥95e Cald0Tissuedstmabl y

bhenotype. ( Séh a1 doBurhP: RErioRRaY TREGIeAHaBe Y fobeifystvos Bespetea,
henot ype ( . ColeeRBY ™ 100 8y,
Cuch s br onchr A b RECL S e POmALR LN AUOR] By fAGEReS

negativel y cogitklaati dtl-evhitdboziésswn Wk [Buogesstomnshtapondte (Stedsshbai, Vet bh, at opi ¢
patients (Teranoto et al., 1998, Cin Exp Allergy 28, 74). 10 Conpounds
whi ch ns~dul ak%955 élyedténs Mo! dher. o 198).e Seferaltnfegtionsedsensts riagh ahinfluemas or y

cytoki nesgcan be bsgl bl ) Beky Sohd A9kd) RSRRER B S5 aloRs Athoh Sha3s Bod

defense (Hayden, et al., 1998, J Clin Invest. 101, 643). Overexpression of IL-6 has

—
-

been implicated in the pathology of a number of diseases including multiple
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t hese cytokines. For exanple, WO 98152558 di scl oses heteroaryl urea
conpounds which are indicated to be useful in treating cytoki_}ﬁfln%iaéit ed
di seases. 15 U.S. Pat. No. S, 162,360 discloses N-substituted /4

aryl -N -heterocyclic substituted urea conpounds which are described as

bei ng useful meelohia¢AidudiatbMRa e Y, CHseRhe Flieadtd psdriRisofldgicdtinenogdigamor K
cited above supports the principle that inhibition of cytokine production

wi || be benefost¢opiorosis (impsorsaaf méntl1987, Peateinui.db,s2.e Componnds Batre pr ot ei n
t herapeutics 20 are.in, late devel opnent . or have be ppr. for yse, in
particul ar di ’é‘é‘ﬁ&%‘l Wﬁhdﬁgipﬁo "WQP&;S’gEV W@%l@cle%gﬁif}f&nsmﬂwe% CHYEe

bi oavai |l abi | i kdid g Xi ew
i | o ecul B piaiE b BAtilg MuBhatsSRons i B Bk (SeIZE oF AT 4 Medicy
phar macokinet Cheandirsabso)y profiles. 2~ BRIEF SUMWARYOF THE | NVENTI ON The

wor k cited above supports the principle that inhibition of cytokine
production will be beneFcial in the treatnment of various di sease states.

_g_ 17 Jul t is .therefgre an objecgt of . the invention to ovi de
ngvel corrpou%@@ﬁg%ﬁ‘ﬁén?@%ﬂminﬁﬂ’ma%rx TNV Wi Iﬂ“’@‘!@l‘??l“}‘“\%ﬁ’égéi n Ar,,
Arz, X L andth@f%&&tiéjc‘fifséd%@ . i’teilnﬂWené@? 6P ohy HeBlid r!{tﬂﬁ 4rd §AS&nfltian of stem
inflanmatory cy ihes SUch as TnterTeukrn? Fand tumor necroars Fadtore |t

is a further edisant aRb réfdatenyevdralosthéocds dkvslfed Rl tatsardahrédieat i ng
di seases and -- pathol ogi cal conditions involving inflammtion such as

chroni c ilBf | sinflamseagion; skrgatment withsGMHCSE hasrhenn attempied tin amuntber phdiseaseon
t i d f th - ioned npvel ds for, t he i

of bhar mmceutsias meiind PREHERRY heE, SRt ra SERTUE e by BRSO
condi tions i nu@iothdipy HdudeMBucOSLS (vas@ei, CIY98N Medidal OAEDBEPTY: g@.eaéﬂ-- I

Is yet a further object of the invention to provide procesSes o
prepar ati on oESFhdsoadppeas e playon eelein e reptiogtmnnefchuniaf TirdomFodEfSRyRIinGN OF

THE | NVENTI ON ' ti i s di dt d the f I
T BN O g 3 O e ee gt eSSk 1 RIBE YISy e b 2™ 2
15 1997, Journal of Leukocyte Biology 62, 41). Bronchial asthma is characterised by
an inflammatory process in lungs. Involved cytokines include GM-CSF amongst
others (Lee, 1998, J R Coll Physicians Lond 32, 56).

Interferon y IFN y) has been implicated in a number of diseases. It has been

20  associated with increased collagen deposition that is a central histopathological

| feature of graft-versus-host disease (Parkman, 1998, Curr Opin Hematol. 5, 22).
Following kidney transplantation, a patient was diagnosed with acute myelogenous
lenkemia. Retrospective analysis of peripheral blood cytokines revealed elevated
levels of GM-CSF and IFN y. These elevated levels coincided with a rise in

25  peripheral blood white cell count (Burke, et al., 1995, Leuk Lymphoma. 19, 173).
The development of insulin-dependent diabetes (Type 1) can be correlated with the
accumulation in pancreatic islet cells of T-cells producing IFN y (Ablumunits, et
al., 1998, J Autoimmun. 11, 73). IFN y along with TNF, IL-2 and IL-6 lead to the
activation of most peripheral T-cells prior to the development of lesions in the

30  central nervous system for diseases such as multiple sclerosis (MS) and AIDS
dementia complex (Martina et al., 1998, Ann Neurol. 43, 340). Atherosclerotic

lesions result in arterial disease that can lead to cardiac and cerebral infarction.

-7-



wherein Ar, is a heterocyclic group selected fromthe group consisting of
pyrrole, pyrrolidine, pyrazole, imdazole, oxazole, thiazol €47 fﬁl@& :fnd
t hi ophene; and wherein Ar, may be substituted by one or nore RJ % Rl ;
Ar2 is: -10 17 July 2003 napht hyl, tetrahydronaphthyl, indanyl or indenyl
each being opti onal.l ubstituted with one to three RZ groyps;.. L, | 'i nki ng
group, is a: @~%t¥§?aﬂwe&£ﬁﬁﬁr§£rwé‘6t@%?ﬁ§%ﬁ' Wqﬁlﬁtblf‘éﬁlé%éﬂfcar bon
chain; 10a ' ‘gq):{ ﬁ&ﬁnﬁfl .
optional ly i r@éﬁ@#ﬁéﬁ%?@ﬁ?yﬁgﬁg’d@%@% gi'r%g? a B*b erel nﬂggf%ﬁf)l i ng
group is optisostedd TNRIDEL dnd RN W Thest ¢ytokiacd ariddusitctodecin@olvedig C-. ~
branched or unbranched al kyl which may be substituted by one or . 5 nore
hal ogen at onmprorpting apiptasieadr programrhet gelbdeath of thes surounding ajscptaersytqoth
napht hyl , _pyr.idi ne, pyrimdine, pyridazine, imdazole, benzimdazole, 10
furan) th?ogieele cﬁygé‘?ﬁ“ﬁ]ﬁ%pwt‘h? F‘%ﬂ’foﬁ&,"* Wiedeeions §Geng 99 deaghYessels

n

I m dazol 4, 5b] | £ LGk Lanal | ¥ I. it .10 three
groups sel ectSB lffry(bmn,%? ‘h)gﬁg o%p biegﬁggéﬂg | rgﬁ@‘ﬁgﬁ%ﬁﬁ%&#@ Jgﬁ%?’,‘ﬁ% -

al koxy, hydr epaienBORarh Vespila (GronBEdnky) agm, 1 stk6) M0aNd42)
phenyl am no \Ahereglgﬁ t he psr?glnayl ri n(ﬁnsyopt?lmongglgl'];’?cs@b‘g%‘l%( ?’h@égwmto?’ gﬁze) to
two groups cdisiegpressiondf halumgen of Gtokinas, kiptludingafRN € has dlekw xhowib Jo
tetrahydropyran, tetrahydrofuran, 1, 3-dioxolanone) 1, 3-di oxanone)

1, 4- di oxane) ingseash dpilosingradelaned yin hyneysenpitivity pagsionnbus indieatingea role for

thi omor phgl i riﬁNSyullnfa%]ﬁc dermatitis (Szepietowski, et al., 1997, Br J Dermatol-- 137; 195).

Histopathologic and immunohistologic studies were performed in cases of fatal
cerebral malaria. Evidence for elevated IEN y amongst other cytokines was
observed indicating a role in this disease (Udomsangpetch et al., 1997, Am J Trop
Meéd Hyg. 57, 501). The importance of free radical species in the pathogenesis of
15  wvarious infectious diseases has been established. The nitric oxide synthesis pathway
is activated in response to infection with certain viruses via the induction of
proinflammatory cytokines such as IFN y (Akaike, ef al., 1998, Proc Soc Exp Biol
Med. 217, 64). Patients, chronically infected with hepatitis B virus (HBV) can
. develop cirrhosis and hepatocellular carcinoma. Viral gene expression and
20  replication in HBV transgenic mice can be suppressed by a post-transcriptional
mechanism mediated by IFN y, TNF and IL-2 (Chisari, ef al., 1995, Springer
Semin Immunopathol. 17, 261). IEN vy can selectively inhibit cytokine induced bone
resorption. It appears to do this via the intermediacy of nitric oxide (NO) which is
an important regulatory molecule in bone remodeling. NO may be involved as a
25  mediator of bone disease for such diseases as: the rheumatoid arthritis, tumor
associated osteolysis and postmenopausal osteoporosis (Evans, et al., 1996, J Bone
Miner Res. 11, 300). Studies with gene deficient mice have demonstrated that the
IL-12 dependent production of IEN 7 is critical in the control of early parasitic
growth. Although this process is independent of nitric oxide the control of chronic
30 infection does appear to be NO dependent (Alexander et al., 1997, Philos Trans R
Soc Lond B Biol Sci 352, 1355). NO is an important vasodilator and convincing

evidence exists for its role in cardiovascular shock (Kilbourn, et al., 1997, Dis
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pi peri di ne, piperidinone, tetrahydropyrim done, cycl ohexanone,

cycl ohexanol , pentanet hyl ene sul fi de, pentanethyl ene sulfoxu&e‘éH 2
pent anet hyl ene sul fone, 20 tetranethyl ene sulfide) tetranmeth %2008 £ oxi de
and tetramet hyl ene sul fone which are optionally substituted with one to
three groups selected fromthe group consisting of C _6 alkyl, C, _6 al koxy)
hydr oxy, nono- or di-(C, , al kyl )am no-C, _3 al kyl, phenylanlno C~ 3 al lryl

and Qt.s al koo 43 BNy IFNg) ls@equléﬁdkﬁ@x;p)rosremm@frthgnxqr@tqsuml ynflammation
wherein the anino nitro oval ent.l.y_bonded S S cted from
the group cons‘PssPFl?lSlSS?S%&?§ ?S ﬁls%sg and ’éﬂm%?%ﬁ’@’% ng r@@ wher ei n

f)][‘ehglhggg'n ri '15} éﬁﬁ%hﬁﬁ Me%%ﬁhé&lH%?Gf &btéhr @%ﬁ)ﬁo@g %gth Sﬁéb‘rspﬁf &%“Pﬂéft I ng
al kyl -S(Ot, nﬂﬁﬁ&ﬂyp&(@ﬂormeﬁ eAﬁm@mePﬁ&wbl Themgm Su gpuoarﬁal IAm Msdd tuted

with one to two. Egr oups consi sting of hal ogen, , oxy, 30 hydroxy or
nmono- or db- (deve o§|smn)§gﬁrs@ssqmatc%ws@ weions atqpmﬂmmegsmlmsdmmtsah ng of:

opti onal 1y be 457 414 §BF Barrg, “fﬂeg%ﬁsfeﬁfﬁﬁﬁEveagaaes?,ﬁgﬂﬂwoge}s@ﬁ?med
with one to t%ﬁﬁn PRE BibecsORRIIGPIEN SRRSHE ool CHASRR! Bk edobB O™ the

group consisting o pyr razin pyridazi nyrl,
pyrrol yl, |rnugaighyuubg¢ma¢qn 1) thienyl, furyl, isoxazolyl and
|soth|azolyl each such phenyl) napht hyl or heterocycle selected fromthe
gr oup herelnabove descri bed) being substltuted with 0 to 5 - groups

s;alkef:t ed fhomsé he (ﬁgﬁu&@ﬁgm l}llla{]gr)t; s ?tﬂ? O%W%n@?é’gched or uynbranched
al Ky
cycl oal ky' Cafla H{-ﬁ{d}? ??di&?ﬂe} E'ﬁ}{ HE QXeful %Qse% dd‘sX&élé%d Wcﬂéle'a& of

optionally partia ogenat ed
di (C, _3)al kyl ahésacwwldmsyl’*‘pr é:tn)n;(ﬁe,_WCt9813255&ydlsd®ee¢1bmiozinybnnca leompoongs
consi sting of cyclopropyl, .cyclobut cyclopentanyl cycl ohexanyl ,
cycl ohept anyl ,WIHFR 99 Bisated A9 be ugety &Bﬁ@w okinrimeiliaed diseasesany| ) whi ch
may optionally be partially or fully hal ogenated and 15 which nmay
optionally be substituted with one to three C, .3 al kyl groups, or an

15  U.S. Pat. No. 5,162,360 discloses N-substituted aryl-N’-heterocyclic substituted

"L

urea compounds which are described as being useful for treating

hypercholesterolemia and atheroclerosis.

The work cited above supports the principle that inhibition of cytokine production
will be beneficial in the treatment of various disease states. Some protein therapeutics
20  are in late development or have been approved for use in particular diseases. Protein
therapeutics are costly to produce and have bioavailability and stability problems.
Therefore a need exists for new small molecule inhibitors of cytokine production with

optimized efficacy, pharmacokinetic and safety profiles.

25 BRIEF SUMMARYOF THE INVENTION

The work cited above supports the principle that inhibition of cytokine production

will be beneficial in the treatment of various disease states.



anal og of such cycl oal kyl group wherein one to three ring nethylene groups
are replaced by groups independently selected fromQO, S CHOH, >C=0Q_ >C=S
and NH, (c) C3_, o0 branched al kenyl which may optionally be pé?ﬁmdﬂop3or
fully hal ogenated, 20 and which is optionally substituted with one to three
C, _5 branched or unbranched al kyl, phenyl) naphthyl or hetérocyclic groups,
with each such heterocyclic group being independently selected fromthe
group consisting of pyridinyl, pyrimdinyl, pyrazinyl, pyridazinyl,

pyrrolyl) |ndazolyl, razol yl hi enyl). .furyl,  isoxazolyl and )
isothiazdﬁ?qkaﬁ e@ﬁéﬁﬁ%ﬁEﬁﬂﬁﬁBﬁQh?‘ﬁ’ ﬂ%ﬂ?ﬂ°%¥cﬁ@pﬂ@1 #H§V%$FB“B#BUp bei ng
substituted with 0 to 5 groups selected from hal ogen, C, .b branched or
unbranched al kyl which is optionally rtiglLy_oL_L%ily hal ogenat ed)

cycl opropyl, cyclobutyl, cycl opédtapyt,~Qy fohdxany™ cycl ohept anyl |,

bi cycl opent anyl . bi cycl ohexanyl and [bi cy¢l oheptanyl, hydroxy) cyano, C, _3
al kyl oxy which is optionally partiaHy ol ful |y al ogenat ed) 30 NHZC(O0),
nmono- or di(C, . 3)al kyl am nocarbonyl; (d) CS., cycloal kenyl selected from

t hel gL Oummlaﬁui A mg,h>o,fL §%d:boarle rRfefied b?lc\?‘apwmlmﬁwz the(rglehwleﬁdag%rgfgyﬂon&
cycl ohept enyl., cyc| ohept adi en i cycl ohexe -1 17 July an
bicyclohéBWéW‘sfxﬁhéﬁéﬁﬁ&§ﬁﬂh¥épeﬁﬂﬁ%' S“H%é@b may optionally be

substituted with one to three C ., alkyl groups; (e) cyano; and) (f)

met hoxycar honyl, et hoxycarhonyl and propoxycarbonyl; .. 5 R2 is selected

r om & ho 1o o R DI g dPe Tavelon o BRENE ArelRof, fora el URSsufiEh may
opt i.onal | patihstogiedlidoatisiony intellihy ifflahmgstidatsady ascroyic)infantghtonGisedseanched or
unbranched al koxy) which nmay 10 optionally be partially or fully

hal ogenat ed, hal ogen, net hoxycarbonyl and phenyl sulfonyl; R~ is

sel ect ed. It isoyattzhRuriheoubjectostsths tinvention to pdvale @sesheriié aboephiichiidnear novel

het eracyclic grqu elected . fro he group,consi sting of ridin

pyri m di rgAmPapstanie Bregsiatan of ROFARG PG SomPosticnaden hadtng siedses pnd

t hi enyl ) gamolbgicdlebnditigrely intalviyd inflasmxaipalsyth as sbhicaafinyrhatogudisesdsieny |

i soqui nolinyl, indolyl, benzimdazolyl) benzofuranyl, benzoxazolyl, 20
benzi soxazol yl, benzpyrazolyl, benzothiofuranyl) cinnolinyl, pterindinyl,
pht hal azi Hyis,yeﬂaﬁmm@%jdcdbﬂﬁh’e,in%ﬂti&ﬁX@Fid@Yde protisSaZsH drifdratioRWri iy | and

i ndazol yl ; wherein such phenyl, naphthyl or heterocyclic group is

opt i onal | ybevbsientionetinayef pompeunds. f i ve groups sel ected fromthe group
consisting of a C,_6 branched or unbranched al kyl, phenyl, naphthyl,

het erocycl e sel ected fromthe 25 group herei nabove descri bed, C, ~ branched
or unbranched al kyl which is

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds of the formula (I):

X
Ar1\r?l/“\'?l/Ar2—— L—0Q
H H
D
wherein
Ar, is a heterocyclic group selected from the group consisting of pyrrole,

pyrrolidine, pyrazole, imidazole, oxazole, thiazole, furan and thiophene;

and wherein Ar, may be substituted by one or more R,,R, or R;;
Ar, is:

-10-



optionally partially or fully hal ogenated, cyclopropyl) cyclobutyl,

cycl opent anyl, cycl ohexanyl, cycl oheptanyl, bicycl opentanyl,

bi cycl ohexanyl, bicycl oheptanyl, phenyl C1 5 al kyl, napht hyl 1ZJuly 200Ry]| ,
hal o, hydroxy, cyano, C,_3 al kyl oxy which may optionally be partially or
fully hal ogenat ed, phenyl oxy, naphthyl oxy, 30 heteraryl oxy wherein the
heterocyclic noiety is selected fromthe group herei nabove descri bed,
vitro) am no, nono- or di-{C, _3)al kyl am no, phenyl am no, naphthyl am no,
het er ocycl yl ami no wherein the heterocyclyl -13 17 July 2003 noiety is

selected fro , &&B&% éGhatiersabstivuted
) ol gD R e B e no- C. 5 al kyl )

rmnoor di - ( Cwith eyl thiee By gtoups; al kyl , am no- S(O)Z

i-(C .3)alkylamno-S(OS) R4 -C, .S aIkyI) RS- C, _5al koxy, R6-C(O-C, 5

al kyl and R~--C, .S al kyl (R8) N, 5 b) a fused aryl selected fromthe group
consi sting of _benzqcycl obutanyl) indanyl, indenyl, dihydronaphthyl,
tetrahydronapﬁtﬁa‘ﬁ:%%g¥8@y€i shept anyl and benzocycl oheptenyl, or a fused

Cych onexanopy v ey ey e e b WP RS A chen SRR RTRh T ol e,

cycl opent anopyr azi ne, cycl ohexanopyrazi ne, 10 cycl opentari opyri dazi ne,
cycl ohexanopyri dazi ne, cycl opent anoqui nol i ne) cycl ohexanoqui nol i ne,
cycl opent anoi soqui nol i ne, cycl ohexanoi soqui noi i ne, cycl opent anoi ndol e,
cycl ohexanoi ndol e, cycl opent anobenzi m dazol e, cycl ohexanobenzi m dazol e,
cycl opent anobenzoxazol e, cycl ohexanobenzoxazol e, cycl opent anotm dazol e)
cycl ohexanoi m-dazol e) cycl opent anot hi ophene and 15 cycl ohexanot hi ophene;
wherein the fused aryl or fused heterocyclyl ring is substituted with O to
3 groups independently selected from phenyl, naphthyl and heterocyclyl
sel ected fromthe group consisting of pyridinyl, pyrimdinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imdazolyl) pyrazolyl) thienyl, furyl) isoxazolyl,
and isothiazolyl) C .6 branched or unbranched al kyl which is 20 optionally
partially or fully hal ogenated, halo, cyano, C, _3 al kyloxy which is
optionally partially or fully hal ogenated, phenyl oxy, naphthyl oxy,

het er ocycl yl oxy wherein the heterocyclyl noiety is selected fromthe group
her ei nabove described, nitro, am no) nono- or di-(C, _3)al kyl am no)
phenyl am no) napht hyl am no, heterocyclyl am no wherein the heterocyclyl 25
noi ety is selected fromthe group herei nabove described, NHzC(O), a nono-
or di-(C, _3)al kyl am nocarbonyl) C, ~ alkyl-0OC(O, C, .S alkyl-C(O-C,.~
branched or unbranched al kyl) an am no-C, _5 al kyl, nono- or

i-(C _~)alkylarnino-C _5 alkyl) Rg -C, _S alkyl, R o C-_5 al koxy)
R'-C(O-C,_5 alkyl) and R 2-C, _5 alkyl (R 3)N, c¢) cycloal kyl selected from
t he group consisting of cyclopentanyl, cyclohexanyl, 30 cycl oheptanyl,

bi cycl opent anyl, bicycl ohexanyl and bicycl oheptanyl, which the cycl oal kyl
may optionally be partially or fully hal o~enated and which nmay optionally
be substituted with one to three C1_, alkyl groups; -14 17 July 2003 d)
Cs_~ cycl oal kenyl, selected fromthe group consisting of cyclopentenyl)
cycl ohexenyl, cycl ohexadi enyl, cycl oheptenyl, cycl oheptadi enyl,

bi cycl ohexenyl and bicycloheptenyl, wherein such cycl oal kenyl group may
optionally be 5 substituted with one to thxee C, .3 al kyl groups; and e)
acetyl, aroyl) al koxycarbonyl al kyl or phenyl sulfonyl; fj C, _a branched or
unbranched al kyl which may optionally be partially or fully 10 hal ogenat ed;
wherein or R, and RZ taken together may optionally forma fused phenyl or
pyridinyl ring, each R8, R 3 is independently selected fromthe group
consisting of: 15 hydrogen arid C, ~ branched or unbranched al kyl which may
optionally be partially or fully hal ogenat ed,;

10a



each R4) R5) R~, R, Rg) Ro, R'" and R Z is independently selected fromthe
20 group consisting of: norpholine, piperidine, piperazine, im da28 and
tetrazole; m0, 1,2; = _257r =0, 1, 2.t =0, 1, 2: X = &dyly3 Qid
physi ol ogi cal | y acceptable acids or salts thereof. -1S 17 JuI y 2003 A

nore preferred su ntlon is S C nds. of
the 5 formula(l) Erem o igte e i ST e o B BESpReRE) et
aspect of theyi @WeekisoAngonpri ses conpounds of the formJIa (1)) as
described in tyhe i medi at e previous paragraph, wherein: Ar, is thiophene or

pyrazole; -_ -. - vierdinzsaidlidking ghodpyis;optionklly sulﬁxmit&hhmﬂmeﬁ-ﬂd)xorgroups and
unsat ur at ed branched or unbranched carbon chain wherein ane or :

met hyl ene gr SBEST AU EnuitiARahed or vabpraiched alky! Wb}ﬂha‘@'éidbb)ﬁ“@twtéql bSS Ong@r 15
wherein sagid |lin i's optionally substituted with 0-2 oxo groups
' apie® Balbhol 28R

and one o d or unbranched al kyl which may be substituted
by one or nore halogen atons; R, is selected fromthe group consisting of

C, ~, al kyl branched or unbranched, cycl opropyl and cycl ohexyl which may
optional |y be partQa salemed frohi shelprowg eomsistihgdT; and whi ch nmay optionally be
substituted with one to three C,_~ alkyl groups; R3 is selected fromthe
group consisting of C, ~al kyl branched or unbranched, cycl opropyl, phenyl,

AR R L A S T
cycl opentgl furan, thiophene, pyran, naphthyridine, oxazo[4,5-b]pyridine and imidazo(4,5-
b]pyridine, which are optionally substituted with one to three groups selected
from the group consisting of halogen, C, ¢ alkyl, C, alkoxy, hydroxy, mono- or
di-(C, , alkyDamino, C, ¢ alkyl-S(O),, and phenylamino wherein the phenyl ring
is optionally substituted with one to two groups consisting of halogen, C, ¢ alkyl
15 and C, ¢ alkoxy;

b) tetrahydropyran, tetrahydrofuran, 1,3-dioxolanone, 1,3-dioxanone, 1,4-dioxane,
morpholine, thiomorpholine, thiomorpholine sulfoxide, thiomorpholine sulfone,
piperidine, piperidinone, tetrahydropyrimidone, cyclohexanone, cyclohexanol,
pentamethylene sulfide, pentamethylene sulfoxide, pentamethylene sulfone,

20 tetramethylene sulfide, tetramethylene sulfoxide and tetramethylene sulfone
which are optionally substituted with one to three groups selected from the
group consisting of C, alkyl, C,, alkoxy, hydroxy, mono- or di-(C, 4
alkyl)amino-C, ; alkyl, phenylamino-C,, alkyl and C,, alkoxy-C, 5 alkyl;

c) C,4alkoxy, secondary or tertiary amine wherein the amino nitrogen is

25 covalently bonded to groups selected from the group consisting of C, , alkyl and
C,.salkoxyalkyl and phenyl wherein the phenyl ring is optionally substituted
with one to two groups consisting of halogen, C, ¢ alkoxy, hydroxy or mono- or
di-(C,4 alkyl)amino, C, 4 alkyl-S(0),, phenyl-S(O),, wherein the phenyl ring is
optionally substituted with one to two groups consisting of halogen, C, ¢ alkoxy,

30 hydroxy or mono- or di-(C,, alkyl)amino;

R, is selected from the group consisting of:

-11-



optionally substituted as descri bed above. 25 A yet further preferred
subgeneric aspect of the invention conprises conpounds of th%f@r b:g (n,
as described in the inmediate previous paragraph, wherein Ar, T’ ng zol e.
30 A still yet further preferred subgeneric aspect of previous the

I nvention conprises conpounds of the fornmula (1), as described in the

| mredi at e paragraph, wherein L -16 17 July 2003 10 is C, _5 saturated
carbon chai n (@ d?g§ branohedoor wnhranahed laikyénehighangs optienablyt beopaxtihlty or fully

i ndependently replaced by Q N or S; and wherein said |linking group is
optional Iy _substhalQﬂCB%Fead el @t@"éﬁbs Hiped st @?@etodhfm@n@l».llﬁpbaﬁ{h@ﬁed or

unbranched al kyl | : i ne.or ..nor al.ogen at ons;
Particularly pr &e}égrnr) he %@lﬁﬁé%?%ﬁot?&ﬂ?g? gyoF%l%&%%%mngpﬁBQWl t hoxy,
methyl, propyl, pgeBinfidasetpyreitylopyieiding12py Aoy afhidRedl hlddakii¥nyl
substituted are. escr?%'gdwherga(nl.pyA rmfrlbta g%,trti}gul arly g?&?"gr rdg%l enlblc%l’rrent
of L is ethoxy dptyilpisakizplyuindtisathinealyl; Bach fudhl phwinyl maphtiyl od herrecycle

representative of the compounds of formula(l); 1-(5-tent-Butyl-2
p- t ol yl - 2H pyr afelectgd\frqm 4bg gtoygﬁqum{)@wp deserihedy g)emg substituted with 0 to 5

th ht hal ep-.1- - : - - Bui-v| -
S'— t gxl) n%ﬁl— py?a%g?'}@yéﬁﬁcwﬁ%ng@é g& ?Q‘tﬁmgﬂéﬁrg? R?flloﬁ%?’p(r‘ﬁ’cﬁ l?rﬁpalgﬁd)oert hoxy) naph
t hal en- 1-yl ] - ur e@bratéhdd 4yt Wﬂicthleior&llg péirtéally or fully halogenated

C
p-tolyl-2H pyrazol -3-yl]-3-(4-(2-(traps- - di net hyl rror phol i n- 21y|’)“et hoxy) na
pht hal en-10 y| ] - wyelaalkyb Gsycloatkenduthydraxy, cyano, C, ; alkyloxy which is optionally

oL 2 P e iR B T N RIS 7o) 7o

IO] t Slr Bégj 2';: I[OBS/{U?S)?L 'Bcgic%élhi_kz?séléctéc? frofPiB pRbu S e st i BP lopPepIn el iRy £ - 1- Y

p-tolyl [oH pyr azgtlopenthiyl 3cycloliexahyitp cypdiohéptamdd y biry&dpentanyl, bicyclohexanyl
-tent-Bu

thyl eth ht hal en- 1-yl ] - ; 1-[5 Butyl -2
Dot o]yt~ D by agBi BRseprl (IS Rk B 5¢ pactisly oy Fully SRlpERBAH Aed en.
1-yl]- : 35 1-]:5- t - - . .
p- %/o} y:” Sﬁ pyr a%ﬂl%@?ﬁp@ﬁi% g‘f ?‘H’F%‘#é?dpﬂ’é?‘i°r¥e 9y e"Fr%séi‘}kr’(é&ﬁ?‘H’ér eh2t. yl]-

-urea; 40 1-[5-t anhloBuifyshel?cycloalkyl group wherein one to three ring methylene groups are

-tolyl -2H pyrazol -3-yl 1-3-[4-(2-(1-o0xot hi onor phol i n-4yl) et hoxy) napht hal en-
?_ yl] Yur ea; by replace&/ b)]r grou[ps iédept(:ndently selected fPom 0,S, (YH%)H, >(¥ =)=O,p> C=S

and NH;
(© C, o branched alkenyl which may optionally be partially or fully halogenated,
20 and which is optionally substituted with one to three C,; branched or
unbranched alkyl, phenyl, naphthyl or heterocyclic groups, with each such
heterocyclic group being independently selected from the group consisting of
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl,
thienyl, furyl, isoxazolyi and isothiazoly!, and each such phenyl, naphthyl or
25 heterocyclic group being substituted with 0 to 5 groups selected from halogen,
C, branched or unbranched alkyl which is optionally partially or fully
halogenated, cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl,
cycloheptanyl, bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, hydroxy,
cyano, C,, alkyloxy which is optionally partially or fully halogenated,
30 NH,C(0), mono- or di(C, j)alkylaminocarbonyl;
(d) C,; cycloalkenyl selected from the group consisting of cyclopentenyl,

cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl

-12-



-17 17 July 2003 1-[5-tent-Butyl-2

p-tol yl - 2H pyrazol - 3-yl ] - 3-[ 4- (2- nor phol i n- 4-yl - et haxy) - 3net hyl na al en- |
-yl]-urea; 1-[5-tent-Butyl-2 WJtﬂy%](H]
p-tolyl - 2H pyrazol -3-yl)-3-[4-(2-pi peridin-4-yl - et hoxy) napht hal enl-yl]-urea
; 1-[ 5-tent-But y) 43:; ‘ ; 5

p-tol yl -2H pyr azégpﬁ) égyf Hl{egt_e[\%l_, (\%lze( i‘f‘ asgcél% chl)?agléeir}yé ﬁ]?%yﬂagt%g%} Watp))%t hal en- 1
-yl]-urea; 10 1-gubstiteet-vati yte & three C, ,alkyl groups;

p-tol yl - 2H pyrazol -3-yl ]-3-[4-(2-thiazolidin-3-ylethoxy}naphthal en-1-yl]-ur
ea; 15 1-[5-tétcyBueydnd? p-tol yl - 2H

pyT a0t 3! | bbb Rn, Yk anbo Y B Db batgy) napht hal en- -yl -ur
p-tol yl - 2k pyrazol - 3-yl ] - 3-[ 4- (2- (t et rahydr opyr an- 4yl ) et hoxy) napht hal en- 1-y
|]-urea; I-[5-tent-Butyl-2 p-tolyl-2H pyrazol-3-yl]-3-[4-(2-(Nnethyl-220
met hoxyet hyl am no) Rgli@seyactbﬂpﬂﬂbmhe dllpydohsidﬁﬁ%b€:25 1-[5-tent-Butyl -2
p-tolyl-2H pyrazol -3-yl]-3-[4-(2-(1-oxo-tetrahydrothi ophen-3yl) et hoxy) napht
hal en-1-yl]-urea; 1-[5-tert-Butyl-2 _

P01yl - 24 Dy 8201 e of bR P ARDPY R b Gpeoil) PR Py ! 1 - ur e
p-tolyl-2H py aaedy hderd: hés r Li014s t

V] ur ea 11_’111@@:,{%%@ Euei ;e go%lﬂélﬁﬁ'l%&t{bd‘brﬂnb?ﬁ{cﬂ& hIRRY! haianaly

p-tol yl - 216 pyopticriati-belpartBi llyor( Bily hiakgehdtet, rhalogen preghdxyoaidbonhiledmin- 1-yl ] - ur
ea; 35 1-[5-ten-Butyl-2 -

p-tol yl - 2H pyPhenglsulfogyly - 3. [ 4- (3- (t et r ahydopyr an- 2- yl oxy) propyl ) napht hal en-
l-yl]-urea; 1-[5-ten-Butyl-2

p-tol yl - 2H pyrazol -3-yl]-3-[4-(2-pyridin-4-yl -ethyl)napht hal en- 1yl ] - urea;

O 1-[5-tent-Butyl-2

~tol yl - 2H pyrazol - 3-yl ]l 3-[4-(2-pyridin-4-yl-ethenyl)napht hal en- 1yl ] -urea,;
-[5-tert-Butyl-2 R,is selected from the group consisting of:

-tolyl- pyrazol - 3-yl ] -3-[4-(3-(norpholin-4-yl)propyn-145

i ) napht hal en-1-yl]-urea; 1-[5-tent-Butyl-2

-tol yl - 2H pysazahhedyd, nhph{Por Betélo@ydlRMpENPBMEAB] Zrarh t1XY¥bRp @BHs1dting dnapht
alen-1-yl]- ur)géa?é; 1§ ?L? %gl y 2003'& 1- F@Sf-_tlgr_t -Butyl-2 gr)o P e

p-tol yl - 2H pyr azurridéayl) pyrgnidinyl3pymemsibpyrdatiny b pyyeldp ymidegolyhpmazdylen- 1-
yl ]-urea; 1-[S—t§rt-Pt \-2 . 13 270l T

p-tolyl-2H pyr aZBienEL ;ﬁnig'éet[rﬁhy(cgo?lly.;%lr ﬁ%ﬁorl?-' 4-‘%%5‘%0- ﬁletwoﬂwgbynl- yl ) napht h
al en- 1-y1] - ur ea;jsoquidotingt, lifdtly BleMtinddazolyl, benzofura%yl, benzoxazolyl,

p-tolyl - 2H pyrazol - 3-yl [-3-[4-(3- (norpholin-4-yl)-3 , o

3di met hy |3 opy n-bengispxeaplyl, Henapyrazely], -benzeghiofigranyl, cinnolinyl, pterindinyl,

phthalazinyl, naphthypyridinyl, quinoxalinyl, quinazolinyl, purinyl and

4
p
1
p
y
p
h

indazolyl; wherein such phenyl, naphthyl or heterocyclic group is optionally
substituted with one to five groups selected from the group consisting of a C, ¢
branched or unbranched alkyl, phenyl, naphthyl, heterocycle selected from the

25 group hereinabove described, C, ; branched or unbranched alkyl which is
optionally partially or fully halogenated,‘cyclopropyl, cyclobutyl, cyclopentanyl,
cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl,
phenyl C,;alkyl, naphthyl C, salkyl, halo, hydroxy, cyano, C,; alkyloxy which
may optionally be partially or fully halogenated, phenyloxy, naphthyloxy,

30 heteraryloxy wherein the heterocyclic moiety is selected from the group
hereinabove described, nitro, amino, mono- or di-(C,)alkylamino,

phenylamino, naphthylamino, heterocyclylamino wherein the heterocyclyl

-13-



1-[5-tent-Butyl -2 p-tol yl-2H pyrazol - 3-y1] -3-[4-(3-(tetrahydropyran
2-yl -oxy) butynl-yl)naphthal en-1-yl]-urea; 1-[S-tert-Butyl

p-tolyl-2H pyrazol -3-y(]-3-[4-(3-(furan-2-ylcar bonyI oxy)proriynJ uly, 2093
yl) napht hal en-1-yl ] - urea; -. 1-(S-tent Butyl-

p-tol yl - 2H pyr g g fté%&llef:t%g[éox@thé REQSY frfmipdde JféSQBXéH N 0ot V! ]

-urea; 20 1-[5-tert

p-tol yl - 2H pyr adqC; ;:)antyi ardirotaftbnyh- mgt:m@amm)h@u arypAslihe:Cy by, aRvmb-1- V|
)napht hal en-1-yl]-urea; 1-[S-tert-Buty

p-tol yl - 2H pyr ardli=(§,. ;)al}cylampmo@wallwlnamxm-séﬁ)ahdm@lﬁ)amyﬂminer&mz5R Cis
yl]-urea; 1- (Séiert B

p-tol yl - 2H pyr &3%5(1: Bsy 3#!]5 gco[xx, P 1&ienalkyl pod R o ys BRI en- 1y1 ] - urea:
30 1-(S-t .

p-tolyl- H-pyrazﬂl: % ffelgmfgf ff%mpyrgﬁmﬁ CR“S‘F“%%EE’i OC%CIﬂ?LHmIll d?/?)jll ur ea;
1-[S-tert-But y|1n2cnyl dih dronaphthyl tetrahydrona;i)hthyl benzocyclohegtanyl and

p-tolyl-2H pyrazol ﬁ, (2-imdazol - 1-yl'- et hoxy) napht hal enl-yl ] - urea;
35 1-(S-tent Mycé)heptenyl or a fused heterocyclyl selected from the group cons1stmg

o e P e pibacitd, SRk hdine. oYeiShetianopyamiaie, "Y' 1-
p-tolyl-2H pyr 25

et hoxy) napht hal io?éx%ﬁ%b%ﬁnﬁ&m& iﬁ%%pﬂen‘fungﬁ%ﬁ?ﬁéo g?&Xhéxéﬁopyrazme

p- t2|5y|1 1[20; pyr &gfglopa?tygdpymaén(epxtyctldh&'kaﬂamlrmmé aptiopomamguhpiias 1-yl ] -ure
a, -tert-Butyl -2-

p-t ol yI - 2H pyr &¥slohgxappguinoline ( e¥plopsntangisoaeineianydystahasaneisearingiian- 1- vl - u
rea; -19 17 J

v 2t pur s lepBitaskinacs, EFlbaEinatie, cyclonentandbmaimigazoles on. 1. y1 3. ur

ea; 1-[5-tent- Eé!ybbdhey?anobcnzumdazole cyclopentanobenzoxazole, ¢ clohexanobenzoxazole
p-tolyl-2H pyrazol -3-yl]-3-[4 (pyr|d| n- 3-yl net hyl am no¥naphthal en-1-yl {-ure

a, 1-[5-tent- Buwylopgntpnqmlgfazom cyclohexanomudazole cyclopentanothiophene and

pyrazol yl J- 3- 3 yI ar ho m t hal.en- 1- urea; 10
1-[5-i soﬁ‘Pr opyl© YEIQIS’%’E%V fm% ']% %‘pflb'q((gw&ﬁﬁrp?\‘yﬁlﬂr&ﬁoxy) naph
thal en-1-yl ] - urs@Bstituted w1th O to 3 ps inde H?endently sclected from Fher%yl naphthyl and

1-[5-(Tetrahydropyran- 3-yl) tpeny - 2H pyrazol - 3-yl ] nor phol i n-4-y
| et hoxy) napht haheeqtoquyl]sebp@al rom the group consisting of pyndmyl pyrimidinyl,

-1-[5-cycl ohexyl e razol -3 rphol in: 4-yl et hoxy) na
ht hg| enyl yl]- i }’5%1218)}1] {%rlilfgm ypyrrollyl uX1szo?iy{ py(razonq Pmcnyl fury 1y y) nap

2,2-trifluor Oehtw;lako@t Fh*ﬁﬁ“&@oﬂ%ﬁhcnyr az,Qlbrachkd o3 unbrdrdndPAIRPOKhRh4s V1 20

et hoxy) napht hal en- 1- - urea,;
1-[ 5- (1-#et hyl cgptllonﬂi)omrna;ly)orzfuhhénmcmcb)hmoctyaﬁoyﬂTa}kflllxy ahigdrishol i n- 4
-yl et hoxy) napht hal e

1] - :
" 1-[ 5- et hoxycar BSH{ pally a%ér}«\yif‘ r@@ﬂﬁé&’&?“%@%q"’wgy{%}’( paphtBIO!+i n- 4- y1 et hoxy)

napht hal en- 1- yl{q
125 (1t ot ! R BRIy hegcin the betergeyelyl mojsty Js sripetsd fiom e groug 1 .
yl et hoxy) napht Hadréinatiovg Ideseriteat, n3o, ammo mono~ or di-(C, j)alkylamino,

1-[5-tent-butyl - 2-net hyl - 2H-Pyr azol - ty [14 (2-nor phol i n-4-yl et hoxy) naph
thal en-1-yl ] - urlgygnylammo naphthylamino, he erocycly amino wherein the heterocyclyl

ﬁt Lgl tGﬁr ??;Hmﬁlf&gf{ézsgecéﬁkf%ﬁ%g lgrc‘)ohﬁl i\Jremagove( 3680[1{)9(2{1 CNU:'-I'E(O)yL otngoéy ) nap
di~(C,j)alkyl aminocarbonyl, C,, alkyl-OC(0O), C, s alkyl-C(Q)-C, , branched or
unbranched alkyl, an amino-C,; alkyl, mono- or di-(C, j)alkylamino-C, s alkyl,
R, -C,salkyl, R,-C,salkoxy, R,,-C(0)-C, 5 alkyl, and R,,-C s alkyl(R,;)N;

c) cycloalkyl selected from the group consisting of cyclopentanyl, cyclohexanyl,

30 cycloheptanyl, bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, which the
cycloalkyl may optionally be partially or fully halogenated and which may
optionally be substituted with one to three C, , alkyl groups;,

-14-



1-[ S-tent-butyl -2-(4-chl orophenyl)-2H pyrazol - 3-yl]-3-[4-(2-norpholin-4-yle
t hoxy) napht hal en-1-yl]-urea; 40

1-[5-tent-butyl-2-butyl -2H pyrazol - 3-yl ] -3-(4-(2-norphol i n- Aﬂy’”—“‘a%%%(y) naph
t hal enl-yl]-ureas;

1-[5-tent-butyl -2- (et hoxycarbonyl met hyl ) - 2H pyrazol -3-yl]-3-[4-(2-norpholin
- 4-yl et hoxy) napht hal en-1-yl]-urea; 45

1- [ 5- t ent - but §j -Cg,(cyclvalkbyyl; Seleaed frowl Maitwhp cattiftiprddychopentengt,[ 4- (2- nor p
hol i n4-yl - et hox;/c)zsrzacght hal en- 1-yl ] -urea; ?gzro d 17 Julg;éZgSB end

1- [ S-t ent - but y| c¥clohexanyhyaycheradienyl,oyctaheptenyl;iayglohpptadiehyl, hitywlolexenyl 3- y
| ]-3-[4(2-nmor phol i n-4-yl-etho napht hal en- 1-yl ) -urea; \

LTS ent- but y1 24 GicelateiteRss, HHSFOR SHotCy I akerbil gyt ey optioPelly P of - 3. y1

]-3-[4(2- npr phold,Qz4:%1 NapRtda = : ;

1-[S-tert [T%ut yl Sgﬂitff"%gtvﬁwa@%u met hé;'r’glrin&% ﬁe‘{‘%ﬁ‘y%‘ﬁ:nw ) - 2H pyrazol -3-yl]-3
-(4- (2noi phol i n--4-yl - et hoxy) napht hal en-1-yl]-urea; 10

1-[ S-ten-butyl -2-(3-(2-norpholin-4-yl-ethyl)phenyl)-2H pyrazol -3-yl]-3-[4-(
2nor phol i n- - 4e)ylacetyhossoyhaalkexysabenylalky] onpbenylaffonyl;

1-[ S-tent-butyl -2-(3-(tetrahydropyran-4-yl am no) phenyl)-2H pyrazol -3-yl] - 3-
[[4- (2nor phol i n- 4-yl - et hoxy) napht hal en- 1-yl ] -urea;

1-[ S-tent-but yl -2- (3aM i I - |y 3 5 - ( 2nor
pholin-4-yl - ephgéﬂﬁ%%ﬁ?aﬁgrlgﬁ%yi i - u@e‘ﬁeﬂﬂ&y 3;51‘{05\!{19%9 pa?‘uéﬂy] 0131-1{1@

1-[ S-tentHbut yl -haldgéndtedt r ahydr opyr an- 4-yl am no) phenyl ) - 2H pyrazol - 3-yl ] - 3-

[ 4- (220 norphol i n-4-yl - et hoxy) napht hal en-1-yl ]~ urea; - -

1-[ S-tert - but Wherei 4- ( 3- benzyl ur ei do) phenyl ) - 2H pyr azol - 3-yl | - 3- [ 4- ( 2- nor ph-

ol i n-4yl -et ho n h < -urea’. . g .

LIS tort-but oY RoBAOR BER dactick iy huiofituy form 5 gtecphpyt o pYIYOYLERENOl i 1
- 4-yl et hoxy) napht hal en-1-yl]-urea; 30

1-(S-tent-butyl -2-(2-nethyl pyridin-S-yl)-2H pyrazol -3-yl]-3-[4-(2-norpholin
- 4-y| et hoxy) napht heacdRs1 Ry4 Is-ipdapgndently selected from the group consisting of: :
1-[ S-tent;butyl - 2- (2- net hoxypyri di n-5-yl)-2H pyrazol - 3-yl ] - 3-[ 4- (2- nor phol i
n- 4-yl et hoxy) napht hal en- 1-yl ] - ur ea;

1- (S-tent - but yydrdpdd¥anil @, ) beanthdd SHnfbtaRARE-2PkM! Whidh [fey( SptiTRaRP Bkipartdily! 35
et hoxy) napht hal en- 1-yl ] - ur ea;

1- [ S-t ent - but 91 fdly(tmlegenttpdpyri di n- S-yl ) - 2H pyrazol -3-yl ] -3-(4-(2-pyri di n-4
-yl et hoxy) napht hal en-1-yl ] -urea; 40

1-[5-tert-butyl-2-(2-methyl pyridin-5-yl)-2H pyrazol -3-yl]-3-[4-(z-(traps-2,
6di met hyl nor phoi i negyR) ®hrXYBNFhRhaRe Nankt &), lis ‘i’r{&génd@%ﬂ selected from the
1-[5-ten-butyl -2-(2-nmethylpyri di n-S-yl)-2H pyrazol - 3-yl]-3-[d- (3- nor phol i n-
4-yl pr opy2f 1- gtoppaonsibtingeef: 1-yl ] -urea; 1-[S-tert-Butyl-2
prtolyl2H byl aal ey (i SRR ARHAYLEPT Phol 1 n-—-y1) et hoxy

m=0,1,72;
25 r=0,1,2;
t=20,1,2;

X =0orSand

30  physiologically acceptable acids or salts thereof.

-15-
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1-[S-tart-butyl -2-iso-propyl -2H pyrazol - 3-yl ] -3-[4-(2- nor pho}J n-4; t hoxy)

napht hal en- 1-yl ] - ur ea; H.Puly 28636

1-[5-tent-butyl-2-cycl opr opyl 2H pyrazol - 3-yl ] -3-[4-(2-nor phol i n-4-yl et hoxy

) napht hal en-1-yl ] -urea;

1-[5-tent-butyl-2-(thiophen-3-yl)-2H pyrazol -3-yl]-3-[4-(2-norpholin-4-ylet

hoxy) napht hal en-1-yl]-urea; 10

1-[5-tent-butyl - 2-cycl opentyl - 2H pyr azol - 3-yl]-3-[4-(2-norpholin-4-yl et hoxy

) napht hal en-1-yl ] -urea; -

1-[S-tert-butyl-2-iso-propyl -2H pyrazol -3-yl]-3-[4-(tetrahyropyran-4-yl 1.5

et hoxy) napht hal en-1-yl ] -urea; -

1-[5-tent-butyl -2-cycl opropyl - 2H pyr azaol - 3- yI] 3-[A -(1-oxo-tetrahydrothiop

hen- 3-yl et hoAy)l@mmfpfgr@nsqbgqurwmsg@t ofwhe invention comprises compounds of the

1-[S-tentsbu H pyrazol -3-yl J-3-[4-(2-pyridinyl-4.-yle

t hoxy) na %@Héﬁ-{) hlf rg'r“egfl 18 ¥m3hﬂ%"

1-[5-tert- butyI 2-cycl opentyl - 2H pyrazol - 3-y1] - 3- (4- (pyri di n-4-yl met hoxy) na

pht hal en-1-yl]-urea; 2S 1-[5-tent-Butyl -

p-tolyl- [Z|+ 015754 mcrepyd:ﬂafrad [sdbgdederipyspedt of heyinygitiopydompylsgneahphaldens 1-yl ] -

urea; 1-[5-tent-Buty

p-tol yl - 2H pshﬁégmmle@b s described iy the dgmagdiate BreYiHs ﬂarngmab wherein:

yl) propyn- |-yI)n n 1-[5-tert-Butyl -

p-tol yl - 2H pyrazo '3153}1 op@&rf %@’{%Z%?dxo tetrahydot hi ophen 3yl ypropyn-1-yl)n

apht hal g 1- yl ] - uagais B3faphthy®; t ert - Butyl -

p-tolyl-2H pyrazol - yl']-3-[4-(3-(thiazoli d| n- 3-yl ) propyn- 1yl ) napht hal en- 1-

yl]-urea; 1-[S-tektis Bygdturated or unsaturated branched or unbranched carbon chain

p-tol yl-2H p‘%azol 3-yl]-3-[4-(3- (tetrahydropyran 4-yl) propyn- 1yl ) napht hal e
1-yl]-urea™4§™-[ S tent-Butyl -

tolyl - 2H | - 3- I t hal
L y?/] uregyrizt)s_te%?h% 5{ biftrd %e{ﬂ?rié?x\é SBuBORW tiothfly fridéh iRy Yogiarlt hal e
tol yl - 2I—|—pl)5r@zIdI0f$)dn]d3 [4(2 (2 rrethylamnopyrlmdln 44S

) thoxy) nap thal en- 1- -urea,; L)S—tert But y

t ol yl -PH pYyhersiy said yr'ﬁﬂg gT4UR B_qPAK H%ltl}ﬁése%gw m%%wxmr?wméﬁw@m hal
1-yl 2

nt ol §| ] 2‘# S@Pg:z((zﬂ %raﬁlz?ehé&y%a)?géfl &Paﬂ( tg%ﬁ'%ng :a&rci‘égilug‘lﬁc%tfglby X )oe-ft %r)%y) naph

hal en- 1- y| | halogem; atdmp 5- ten Butyl

-tolyl- 2H—pyrazo| 3-vyl] 2 i mdazo[ 4

5-b] pyri di n-1yl) h@xsﬂm ﬂ'@lté‘hglPUP;ﬂantﬁU@a ‘of €, padkyldyranghgd pr upbranched,

- tol v1-2H pycigolbotaflcvdrhdsiAnkich BR9AGRIGAEY 9 Barokh B 10y hapgblabal on- 1

p-t ol yl -22H- paridahich 3nayt bptRarlafly b2 s(Bstifutdd hyilh ond td- Py faBky3 gk eypst di n-S-yl ) e
t hoxy) napht hal en- 1-yl ] - urea;
R; is selected from the group consisting of C, 4alkyl branched or unbranched,

n-
p-
n-
p-
yl
p-
e
p-
t

p

cyclopropyl, phenyl, pyridinyl each being optionally substituted as described above,
alkoxycarbonylalkyl; C, calkyl branched or unbranched; cyclopropy! or cyclopentyl
optionally substituted as described above.

25 )
A yet further preferred subgeneric aspect of the invention comprises compounds of
the formula (I), as described in the immediate previous paragraph, wherein Ar, is

pyrazole.

30 A still yet further preferred subgeneric aspect of previous the invention comprises

compounds of the formula (I), as described in the immediate paragraph, wherein L
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1-[5-tert-Bulyl-2-pyridin-3-yl-2H pyrazol -3-yl]-3-[4-(2-net hyl am nopyri m di
n-4-yl 15 net hoxy) napht hal en-1-yl]-urea; _.

1-[5-tert-Butyl-2-(2-nethyl pyridin-5-yl) 17 July 2003

-2H pyrazol -3-yl ] -3-[4-(2-(2met hyl am nopyri m di n-4-yl ) et hoxy) napht hal en- 1-y
|]-urea; 24 13 b‘f ; $afirhteBlehilonZchalt WRERYA Bid bldtnﬁrém‘é&)ylene groups are optionally

2H pyrazol - 3-[4-(2-(4met hoxybenzi m dazol - 1-yi )'et hoxy) hapht hal en-"1-yl ]
-urea; 25 mdependently replaced by O,N or S; and

1-[5-tert-Butyl -2-(2-methyl pyridin-5-y 2H pyrazo| - ]-3-[4-(2-(4nethyl a
m nobenzi ni dagisrein syid )mgﬁ%‘ﬁdﬁf’ﬁﬁ?’éﬂbﬁ@ﬁ jtipd gygith O- 310’40 groups and one or

1 [ ten- Butyl o2 o 2Rl Y Wbt s PN 108 e Sinkhbindht b oo fickd 9220

1-[5-ten-But yy ﬁatdﬁgthyl pyridi n-5-yl)-2H pyrazol -3-yl]-3-[4-(2-[1,

8] napht hyri di n30 4-yl )et hoxy) napht hal en-1-yl ] - urea;

1-[5-tert-Butyl-2-(2-nethyl pyridin-5-yl)-2H pyrazol -3-yl]-3-[4-(2-(3, 4-di hy

dr o- 2Hpyr ano[ 2, 3- ri gin-5- t hox apht hal en-1-yl]-urea; 35

1-[5-t gﬂ - Bu&’grt?oglﬂr&p@ 5%15q:1%{)3de1mentsy3fn[4 Igre propoxy, etﬁ/m!y, methoxy, methyl,

2 pyrazol - gl & fibedfor e Bk RARD Yick B ophionsh FRLBRIBLA IR Nal en- 1

1- [ 5-t ent - Butdgéerthed ety opyl - 2H pyrazol - 3-yl ] - 3-[ 4- (2- ( 2- met hyl ami nopyri m

di n- 4yl ) et hoxy) napht hal en- 1-yl ] -urea; 40

1 [ 5-tert0Butyl - 2-cycl opropyl - 2H pyrazol - 3-yl ] - 3- [ 4- ( 2- (4- met hoxybenzi ni daz
- 1yl ) et hoxy,) napht hal-en-1-yl 1-urea; .. . \ o

T 157t bt - Buth RIBE BT EFS;RTP s sibesiiment ofily issthoio optiopally substituted.

met hyl am nobenzi m dazol - 1-yl ) et hoxy) napht hal en-1-yl]-urea;

1- (5-tent-Butyl - 2- et hyl - 2H pyrazol - 3-y1]-3-[4-(2-(2-i m dazo[ 4, 5-b] pyri di n-

1yl ) et hoxy) nél‘rbhtfhhbwmglooyﬂﬁouudeaxe ref®esentitivelof the Eﬁﬁ)@ounds of formula(I):

| -[5-tent-But zoI - 3-

napht hyri di n- Zl'i?l‘ ;ﬁ‘t‘ﬁ(t/ﬁi‘ﬁ B)ﬁrafo&/g]ﬁﬁé‘{é?z‘ rpholm—?]yl-

1-[5-terls Buteghoxz)rmbm n-yPywediol - 3-yl | - 3- [ 4- (2- (3, 4- di hydr o- 2H pyr ano[ 2,

3b] pyri di n-5-yl ) et hoxy) napht hal en-1-yl]-urea ~ . and-their physiologically

accept abl e adidstearBwgl-2-@-bohdr2Ebpyrakol-PiyEfB{4-@H (s hdintshydnotpteiihet-nul a( 1)
are: 1-[5- te’yl)e@iékyjnaﬁhthalen- -yl]-urea;

p tolyl - 2H-pyrazo| 3-yl]- -[4 (2 nmor phol i n- 4-yl et hoxy) napht hal en-1-yl ] -urea

t
p tol yI 21’\I - &Lén ?x:‘:%h | _% a(zol 3—y§-36_[4 Qr’rﬁ%”fl ?ﬁgrd‘ﬁlo hy‘m%;?flglgtl_ﬁoxy) na

pht hal en- 1- yly

tol yl - 2H pyrazol - -(tran i met hyl por phol i n- 4yl ) et hoxy) na
Bht hal en- 1- 5 | { SmegaButylz pltoiyg 2&gﬁyraggl(-§1y1]2 [4 (2 (2~(methox39methyl)mo%lph)ohn_4_ y)
_p-tol yl - 2H pyDathexy maphthalgnilayl]-zreag- (rret hoxynet hyl ) nor phol i n- 4yl ) et hoxy) nap
ht hal en-25yl ] -urea; 1- [5 tert-Butyl -
p-tol yl - 2H p)lt-ﬁmlrt-Butyl to[y4=2(HZpﬁ/fﬁ@bbﬁ@ﬂ]&{tﬁ-{%(ﬂ\o&)&ﬁlm— -y1)-2-

oxoet hoxy) na@,ﬁbgtﬁb leﬁlflﬁﬁ -ufen} S-tent-Butyl -

p-tolyl-2H pyrazol (m)r phol i n-4-yl) - 2rret hyl et hoxy) napht hal en-

1-yl]-urea; 30 te

p tol yl - é(g— pj ;qbti%i?);aéggaénﬁg {%P]pﬂé'lq WG (mophaliny ¥ s xy) napht hal en-
1-yl]-ur

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-ylj -3-(4-(2—(morph01in~4-y1)—1-
methylethoxy)naphthalen-1-yl]-urea;

35 1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-thiomorpholin-4-y!-
ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(1-oxothiomorpholin-4-

yl)ethoxy)naphthalen-1-yl]-urea;
40

-17-



1-[5-tert-Butyl -

p-tol yl -2H pyraz-~ol - 3-yl ] - 3 [ 4- {2-t hi onor phol i n- 4-yl et hoxy) na/pj'u h%o%n 1-yl]
-urea; 35 1-[5-tent-Butyl-

p-tolyl-2H pyr azol 3-yl]- 3 [ 4- (2- (1- oxot hi onor phol i n- 4yl ) et hoxy) napht hal en-

1-yl]-ureas;
p-tolyl -2H py f‘i %;Ll ‘%%’!‘3&1‘1 4 (%-pcgph%%ﬁ-yé&}wxy)é’-
met hyl napht ha"F1 3 ‘[35 tent-Butyl -

p-tolyl-2H pyr azol 3 yl']-3-[4-(2-(norpholin-4- yI car bonyl oxo) et hoxy) napht hal
en- 1-yl ] - ur eat-[5-tetBBityl-2-p-tolyl-Titpyrazal-3-yl]-3-[4-(2-piperidin-4-yl-ethoxy)naphthalen-
p-tolyl-2k- pyr-?ﬁfﬂre@ yl]-3-[4-(2-(tet rahydropyran- ~yl) et hoxy) napht hal en- 1-y
i]-urea; -24 7 July 2003 10 1-[S-tent-Butyl -

b e 1 B %ﬁpg%az%m-yﬁﬁ A S BRERLA ) ot Powy) e

p-tolyl-2H py)flﬁ'%ﬂxy &nflét YU3IEDr phol i n- 4-yl propyl ) napht hal en-1-yl ] -urea
; 1-[S tent-Butyl -

p-tolyl - 2Bk pyt—[a"z-tdrt—Buwll-]z -Btalvi-2pypdrol-B A B3 4 -(2athiiagolidimPhtdhal enl-yl ] - urea;

. 1-[S-tent- %ﬂﬂy?é’aghthalen— -yl}-urea;

)-t ol yl - 2H pyrazo yl]1-3-14-(2-pyridin-4-yl-ethyl)napht hal en-1yl ] -urea;

p
1-[ S-ten-Buty. ___ _ _ 3 )
o tol yi -2k pF géaert-ﬁ s -t
yl ) napht hal erf2ib W]‘O °"Y) ilirggy yl -

p-tolyl- A pyrazal - 3-yl ] -3-[4-(3- (tetrahydropyran 2-yl - oxy) propyal-yl ) napht
hal en- 1-yl ] - uk-fa¢ereButyl R -todylt 2iBpyyazopr3-y1]-3-[4-(2-(tetrahydropyran-4-

p-tolyl-2H pyyl)t-zhdxy&iaphlha&nm-yﬂatr(ea;et rahydr opyr an- 2-yl - oxy) but ynl-yl ) napht h
alen-1-yl]-urea; 1-[5-tent-Butyl-

p-tol yl - 21 pyff_?@rfﬁub‘;'l—h A=A p(yPé.zB?-B@'lPB J4 2 XRIARKYr-2Y! ) napht hal en- 1-yl ]
pu'[ g?yl ’ I(—’I-lpyr azoﬁ@%%’# g?aofygn?pélﬂlal?ho%} F?fyl nmor phol i n- 4yl ) propyn-1-yl)

napht hal en- 1- S te

botol yi - 21t pyi/-&i- 55 2 RS 21 U by etpiv e tiRp e
yl]-urea; 1-[@ W)Wh?lﬂleﬂ‘ -y urea

p-tolyl-2H pyrazol - 3 yl']-3-(4-(2-pyridin-a-yl-ethoxy)napht hal en- 1yl ] -urea;
35 1-(S-26ért-Butyl -

p-tolyl-2H pyws-&lrt-@uwm =Bt B-pyyddotiB SAR3 Y4(Pheipkotimayyt hal enl-yl ] -urea;

1-[S-tert - Butylndina hthalen—l 1J-urea;
p-tolyl-2H pyr a20| f (2-1mdazol - 1-yl - et hoxy) napht hal enl-yl ] -urea;

T %gﬁnzgugyl R S R o N R

p-tol yl -
| ]-urea; YarMe Butyl 2 p-tolyl-2H pyrazol -3-yl]-3-[4- (pyridi n-4-y! 45

et hyl ani no) napht hal en-1-yl ] -urea;

1-[S-iso-Pr op&[S-MpBeWilmHlﬂyiﬂwmmlﬁ’r)]ll 343 iRaralidimatyiln- 4- yl et hoxy) naph

t hal en- 1-yl ] -propgl)naphthalen-1-yl]-urea;

35  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(tetrahydopyran-2-yl-
oxy)propyl)naphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(2-pyridin-4-yl-ethyl)naphthalen-1-
yl]-urea;

40 .
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-pyridin-4-yl-ethenyl)naphthalen-1-
yl}-urea;

L-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(3-(morpholin-4-yl)propyn-1-
45  ylnaphthalen-1-ylj-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(3-(tetrahydropyran-2-yl-oxy)propyn-
1-yl)naphthalen-1-ylj-urea;

-18-



17 July 2003 10
1-(5-cyc|ohexyl-2-pheny|-2kkpyrazo|-3-y|]-3-[4-(2-nnrpho|in-$7XMeEB&¥y)naph
thal en-1-yl]-urea; 1-[5-(2,2,2-trifluoroethyl)-2-phenyl y

2H- pyrazol - 3-yl ] - 3-[ 4- (2- nor phol i n- 4~-yl et hoxy) napht hal en--1-yl ] -urea;
1-[5-(1- et hyl cycl opr op- 1'y|) 2- phenyl - 2H- pyrazol - 3-yl ] - 3-[ 4- (2- nor phol i n- 4

-yl et hoxy) na
1- [ 5-(1- et hy?&w’g—fﬁﬁﬂﬁ% Iﬁzﬁ—@ﬁgraz?l %IYI-I] 3|[4§ (m§th0ﬁm§tl‘[yjlox(y2prrgr)8yphol i n-4-
yl et hoxy) naph¥ “S/ll'

1-[5-tent-butyl-2-neth I-2H—p razol ly{)] 5,4 (2-norpholin-4-yl 15

et hoxy) napht hhi[iemr&Byly]-fltn @éyl-Zﬂwzatzehg 3 ~(2-((mrphulmr4>gﬁe3~rme;hyzpfopyn-
pyrazol - 3-yl ] 1-3Dhaphiizdemtytialreay- 4- yI et hoxy) napht hal en- 1- yI] urea; 20

1- (5-ten-butyl - 2-butyl - 2H pyrazol - 3-yl] - 3- (4- (2- mor phol i n- 4-yl - et hoxy) napht

hal enl-yl]-urg utyl-2- —ol -2H-pyrazol-3-yl}-3-[4-(3-(morpholin-4-yl)-
1-[ 5-t ent - but Butyl 2 pg 'I e’l-%kﬁ“" olin 4303375 (4. (2
h0|[l n4e3I e'ltjh gj(ﬁ RPWH : rl)n_aLp a_IrIry ~lrea) % yraze y ]3 (4-(2-morp

(5tet0but 4- et hyl -3 m)rpholln4y|%rreth henyl ) - 2H pyrazol - 3-y

|] 3-[ 4( 2- nor b\ﬂiﬂeim utyw-;etoﬂasd rsae 3yl -14y {muagycf ropyran-2-yl-oxy)butyn-

1- [ 5- t en- but yl-yBadphtimbdéraldyi]srea;met hyl ar ni nomet hyl phenyl ) - 2H pyrazol -3-yl]-3
-[4- (230 norpholin-4-yl - ethoxy)naphthalen 1-yl]-urea;
[
I
[

5-t en- but y}b ze(rﬁBG Wlﬁfﬁlfl ?ﬁwuwnewm AHitrH 348k baylby)prdpdn{i2mor P

ol i n-4- I et Y urea
5- ten%ﬁ but (Pgﬁchll ggeymmn 5-yl)-2H pyrazol - 3-yl]-3-[4-(2-nmorpholin

4-yl et hoxy) na ht hal en- 1- vyl

[ 5- t ent - but }{2-terg-Bugig 0&\‘9?%}8?)6535013737"1]234[‘!1&3‘&218%@‘}I'Sjl)RIOPXP‘é‘Z nor phol i n
4-y| et hoxy) ndpaphiapien-1tyNHureagr ea;

[5-tert-butyl-2-(2-nmethoxypyridin-5-yl)-2H pyrazol -3-yl]-3-[4-(2-norpholi
4-yl et poxy) nfplerhBLUEN21-0lyl-2H-pgrazol-3-y1]-3- [4 (3- (2-methox methylmorpholin-4-

[ 5-ten- but Wl?ﬁoﬁﬁﬂ[ly@b‘nﬂplﬁmﬁéﬂ -120@eaazol - 3-yl ] -3-[4-(2-mar phol i n-4-yl 45
t hoxy) napht hal en-’i

[5-tert-butyl-2-(2- rrethyl pyridin-5-yl)-2H pyrazol -3-yl]-3-(4-(2-pyridin-4
erthoxy)nap aIe

L5 tor L bat i Er B e e kaso I A - LI ekt

6di net B! rmYbH@Iar n-4-yl ) et hoxy) napht hal en 1-yl]-urea;
Z-[ 5-tent-butyl -2-(2-nethyl pyridin-5-yl)-2H pyrazol - 3- yI] 3-[4-(3-norpholin
- 4-y| pr opyn- 114j-leneaBhtyhatetell-3H-pyrazela3-yHad {4- 2paridin-piybethoxghapbthploorids  of
the farnul a(lyl]-area; 10 1-[5-tent-Butyl -

p-tolyl-2H pyrazol -3-yl]-3-[4-(2-norpholin-4-yl
30  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-pyridin-4-yl-propoxy)naphthalen-

I-yl}-urea;

1-
h
1-
1-
1-
n-
1-
e
1-
1-

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-{4-(2-imidazol-1-yl-ethoxy)naphthalen-
1-ylj-urea; _

35 :

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(2-benzimidazol-1-yl-

ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(3,4-dimethoxyphenyl)-
40  ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(pyridin-4-y1-
methylamino)naphthalen-1-ylj-urea;

45  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(pyridin-4-y1-
' carbonylamino)naphthalen-1-yl-urea;

~-19-



et hoxy) napht hal en-1-yl]-urea; 1-[5-tert-Butyl -

p-tol yl - 2H pyrazol - 3-yl ] - 3-[ 4- (2- (1- oxot hi onor phol i n-4
yl ) et hoxy) napht hal en- 1-yl ] - ur ea; 17 July 2003
1-[5-tent-butyl -2-(2- rrethyl pyridi n-S-yl)-2H pyrazol -3-yl]-3-[4-(2-pyrid
in-4-yl 15 4 ol -

1-[S-tert- butcgj nﬁ p%L)ﬂg}&tgeﬁ?’] ‘??‘Xzﬂ“.“;’f-{h ]-3-[4-(2-norphoii
n-4-yl et hoxﬁ é’lag §1 e or

1-[ 5-ten-butyl - 2- met hyl - 2H pyrazol - 3-yl ] - 3- {4 (2- nor phol i n- 4-yl et hoxy) napht
hal en- 1-yl ] hfiaa‘-’ﬂ-nglﬂw-t@lM thyaszaf3-yHiBl4-@yeidin-3rylcont ai ni ng one or
nor e asysnmetméthylatinoynaphthaien tegl]-aceasr as racemates and racem c nixtures,
Si ngl e enantioners, diastereoneric m xtures and individual diastereoners.

bresent | nven .*o""rif‘h %ﬁgfég% ;ﬁ-tg%ﬁf 195 PGB sely g vded 0 the

configurati St &yladxlglg I gurations. Sone of the conmpounds of
formul a %I) can exist in nore than one tautoneric form The invention

i ncl udedVal 11-Buésn- Emvbmgnylﬁl-wﬁéaaobaro/l}-a&éa;ﬂz—m@@hgh@éﬁln the present
speci fi cat i mthoxdydhdphtalemdigiktead t o nean "benzoyl" or "naphthoyl". The
I'nvention includes pharmaceutically acceptabl e derivatives of corrpounds of

257 O Sul ?tﬁg“‘ﬁtfﬁ * f***“yga% e D e L e
of this |nv m‘ Shﬂg ‘conpound whi ch upon admi nistration to a

pati ent 15| S c%pabl e of pI’OVI ding (direct Ié I ndirectly) a conpound of
t hi s i nvent iloBP-cyclphexyidadieapt ‘IPIYW%R!Q‘V rfé't@b‘apmb@ igr4-Yhar macol ogi cal | y

active resi chﬂ@ﬂyhmrdt&lﬁaletslﬂﬂeune&;rm 'met abolite" shall be understood to
mean any of the conpounds of the formula (1) which are capabl e of being
hydr oxyl at ed -pg(02i Htrifbsbro@hgly-2epte@dl-2¥ -pyrazol-3-yi]-3-[4-(2-morpholin-4-yl-

20  ethoxy)naphthalen-1-yl}-urea;

LT
U

1-[5-(1-methylcycloprop-1-yl)-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl}-urea;

25  1-[5-ethoxycarbonyl-2-phenyl-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-ylj-urea;

1-{5-(1-methylcyclohex-1-yl)-2-phenyl-2H-pyrazol-3-yl1]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl}-urea;

30
1-[5-tert-butyl-2-methyl-2H-pyrazol-3-yi}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-benzyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)naphthalen-
35  1-yll-urea;

1-[5-tert-butyl-2-(4-chlorophenyl)- 2H~pyrazol -3-y1]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

40  1-[S-tert-butyl-2-butyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)naphthalen-
1-yl}-urea;

1-[S-tert-butyl-2-(ethoxycarbonylmethyl)-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

45
1-[5-tert-butyl-2-(4-methyi-3- carbamylphenyl)—ZH pyrazol-3-yl]-3-[4-(2-morpholin-
4-yl-ethoxy)naphthalen-1-yl]-urea;

20-



chemcally, as will be appreciated by those skilled in the art. Nonlimting
exanpl es of netabolites of the fornmula (1) are shown in the gaﬁ\ez&b%l ow. 10
Structure Nane 0 "~ "~ |-(S(2-hydroxy-1, 1-di mathyl-ethyl)-f y

pt ol yl - 2H- pyr azol - 3-yl j - 3-[ 4- (2- nor phol i n4-yl - et hoxy) - napht hal en-1-yl)-urea

1-[5-tent-but 1251 ]! 2{ 2H
H . norpholi ni{ifs ?e{{-&ggii%g&”fﬁ(e l ‘thf 4"}“@@ é?;)ﬁ[)aﬁ? P y?ﬂz%%—hr&]t}ff] gzlt'__
azol 3Yd1~3- @ é’?& g

nmor phol i n-4-yl - ethoxy}-naphthalen 1-y|]' ureaNOI-[Sten butyl -2 p-tolyl
2H pyr azol - 3- 1-{3-Hr1-buytyl-2-(4-methyl-3-(morpholin-4-yDmethylphenyl)-2H-pyrazol- 3-yl] 3- [4-

3-{4-[2-(3-ox@- mfphbnhﬂtylébtwﬁy)ﬁaﬂmdmmﬂl}mman 1-yl}-urea * ; o A"
1-[5-tent-butyl -

gt Lg;zi ﬁ;,ﬁy EP%:E-H ';Iﬁ- '%4% tﬁ% uﬂ%‘?{’ %t‘ﬁ?{n&g‘gggﬁhéﬁﬂfﬂilﬁxrazol 3-yl]-3-[4-(2-

1- [ S- ( 2- hydr dR%§

met hyl - pyridin-3-yl)-2Hp azoI -3HH~
( ~- ( 2- nndOphol+ [sfm-wtthia(%mmbnf/méHdrﬂthyl)phznyw%pﬁazolf@-yl]-3-[4-(2-
1-[5-tent- butmb@hﬂhﬁ%ﬁwﬂhmoﬁn@hﬂaﬂhylwﬂ-ure&d ~1 ~ridin-3- 1 -2H

razol -3- 1-3- 4- 2N N'N PY Y)) PYY] (HH~I

hol 4- 11 a ]
15 tent butyi ? J‘%}I‘ é@f"'ﬁﬁg Lﬁ% Hiapheny 2yl 39113160
2H pyrazol zf‘yﬁ

nor phol i 154- yI) et hoxyL%n pht haLen 1-vyl &w

1-[ 5- (2- hydr oky5-terabefy 2 (hyiimethgriaminome lphpnyl)ﬂﬁmawlwlﬂ] -3- k} @-

met hyl - pyri di meﬁ)hpllyl-42}l-q§lwla'.z)n@h§h%}¢q-l-311]-urea
[4-(2-pyridin-4-yl-ethoxy)-naphthalen-1'Nyl]-urea HN ~~~1 | ~N
1-[5-tent - but I/J[3-1@1—f)l§tylr21(h1§({etmydﬂip§1ra3r—4’-lylam1hb)‘[ihenyfl)-ZH—pyrazol-B-yl] 3-[4-(2-
2H pyraz%-S eﬁb h%n f1%ethysEhRaphial én—l-yu—urea,

pyridin-4 oxy -naphthalen 1-yl]

1-[ S-ten- but ridi 2H
IS Galbtoti fe@miéh%m fuavrabytesariiionhs
ureal~Ni[51:;eZ4 & NNNPyl \e(t%l%( pHN(~~~:_|~. t ol 12H—
razol - 3- - 0X0 0 _
t hi onor pl&§l i nl1{5-yetr)‘—betryhay@ichhgppyxn@m&m;aﬁ—pmgl-gqﬁ] 3-[44(2-morpholin-4-yl-

1- [ 5-t en- but yéthax)dapiytchiencyrydl-tmela; | H-H \~ | ~ ~ phenyl)-2H pyrazol -3-yl]-

3-{4-[2-(1-oxol thionorpholin-4-yl)-ethoxy]-naphthal en-1
1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl}-urea,
30
1-[5-tert-butyl-2-(2-methoxypyridin-5-yl)-2H-pyrazol-3 -yl]-3 -[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(2-morpholin-4-yl-
35  ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl]-3-{4- (2-pyr1dm—4«yl-
ethoxy)naphthalen-1-yl]-urea;

40  1-[5-tert-butyl-2-(2-methylpyridin-5-y1)-2H-pyrazol-3-yl]-3-{4-(2-(¢trans-2.,6-
dimethylmorpholin-4-yl)ethoxy)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(3-morpholin-4-yl-
propyn-1-yl)naphthalen-1-yl]-urea;
45

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(2-(2-
dimethylaminomethy!morpholin-4-yl)ethoxy)naphthalen-1-yl}-urea;
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yl}-urea 0, 1-[S-ten-butyl-2 p-tolyl-2H pyrazol-3-yl]" HH ~ |
3-{4-[2-(1, 3 di oxo-thionorpholin-4-yl)ethoxy]- napht hal en- 1- y{%-t‘ll’ - 29
17 July 2003 o ~' . ~ ,;~ ~ ~~1-[5-(2-hydroxy-1, I-dimethyl™&f § -
met hyl - 2H pyr azol - 3- yI) 3 [4-(2-

nmor phol i n-~-yl - et hoxy) - napht hal en-1-yl]-ureaN- 'H ~ ~ ~

~~| -[$-tert-butyl-2-nethyl - 2H pyrazol - 3-yl ] -

3-{~[2-(4- hydr[éxynfmm%tmrpmpxll-ﬂbmump]-3ﬂdbh{[hf(2mrphglm—4+ydea

Phar maceut i cadthyxyymaphioiidnt-&-ytladres; of the conpounds of this invention

I ncl ude those derived from pharnmaceutically acceptabl e inorganic and

organic agid > _ apl.8 R s J.nel ude hydrochl oric,
hydrobromgc L L?Pﬁ&&f2 gpd %g%ﬁ?%él?%bﬁ %ﬁ@omﬁ)ﬁﬁgﬁ Q%/ phosphori c,
glyeolic, | ack Q?‘Y?Q%ﬂy@?’}' YUSYER nic, toluene-p sulfuric. tartaric.
acetic, citric,_ nmethanesul fonic. formc. benzoi c, malonic,

napht hal ene- ﬂ-ﬁitembutyl-af(&u@[&nnéaﬂéaﬁ—pymazola&ﬂyds?» [HZ%moqﬂmlﬂs‘}-ybuch as
oxalic acid, ethodyynapbthdléietgtlues; phar naceutical ly acceptable, may be

enpl oyedipn the preparation of salts useful as internediates in obtaining

t he conpound L9 accept abl e
acid additi oz‘;g hélj %aéggﬁtgpgﬂwgﬁ%%pil t\? (?E}ﬁ(g@hé@&*r{’}ci l ude al kal i
netal (e.qg. g;:p ?Pahy %rth metal (e g.) magnesi un), amoni um and
N-(C1-C~ alkyl )4+ salts. In addition, the conpounds of this invention

i ncl ude prodris tEGA‘-bIMhﬁdﬁmE@PwQHI‘melﬁoﬁhﬂHA (tetyahyFapydsmagyli ncl ude t hose
conmpoundg§5t hathoxypmaphthakpl-byhara,cal transformation. are nodified to
produce a conpound of fornmula (1). Sinple chem cal transformations include

hydr ol ysi s, 9R-p | fs.
' mvent1on %&fﬁ?ﬁ%ﬁ%@ﬁf}%ﬂ%ﬁh TRV P IR RO

a conpound of t’her €h I martina the desired aharnacol oai cal

ffec~ 2
errec 80 1 -[5-tert-butyl-2-(thiophen-3-yl)-2H-pyrazol-3-y1]-3-[4-(2-pyridinyl-4-y!-
ethoxy)naphthalen-1-ylj-urea;
1-[5-tert-butyl-2-cyclopentyl-2H-pyrazol-3-yl}-3-[4-(pyridin-4-yl-
methoxy)naphthalen-1-yl]-urea;
25

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(pyridin-4-yl)propyn-1-
yhnaphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(3-(2-methylaminopyridin-4-
30  yl)propyn-1-yl)naphthalen-1-ylj-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl1}-3-[4-(3-(1-oxo-tetrahydothiophen-3-
yhpropyn-1-yl)naphthalen-1-yl]-urea;

35  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(thiazolidin-3-yl)propyn-1-
yDnaphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4~(3-(tetrahydropyran-4-yl)propyn-1-
yDnaphthalen-1-yl}-urea;

40 ;
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-methylaminopyrimidin-4-yl-
methoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(2-methylaminopyrimidin-4-
45  ylethoxy)naphthalen-1-ylj-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(2-(4-methoxybenzimidazo!-1-
yl)ethoxy)naphthalen-1-yl]-urea;
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17 July 2003 GENERAL SYNTHETI C METHODS The conpounds of the invention may
be prepared by Method A, B, or Cas illustrated , in Schene I1 Jﬁlrafoﬁéably
nmethod C. S Scheme | Method A GNCO Ar,~NH IIl p . Ar~. N~-LN!GIHY G
-Ar2 1.-Q (1} Method B or a precursor 1 phosgene Are ~ A~ry. N~ N. G NH2 2.
G-NHZ HHIV G= _Ar2 ~-Q (1) Il or a precursor Method C Cl.CO2Ph O GNH2 O
Ar ~~ Ar ~. N~O. RbrsL ¥t N DY HoHA Y G = ~ ) al_
precursor In %’g@i%w%ﬁ"%ﬁﬁg ugﬁa,aﬁi g%”n%#'epe o?ﬂ%ﬁ%@%ﬁa&ﬂ 1 and
an arylisocya L T 1S’di ssolved in a non-protic, anhydrous
solvent such as THF, ether, toluene, dioxane or ethyl acetate. The
preferred 8ol VeldttersButy2-piebylAHcpywaaolk-3-yil-33[4(2-(2-waidazo[H t-Rlpyridin-1- 45 C,
pref erably at yPsthOxyjmphtBald-1kyl}-useag t he vol atiles are renoved.
Purification of the residue by recrystallization froman appropriate

T pet rii’éﬂmq%ﬁgﬁfgﬁ”ﬁ;a EE R PP TIER PRI | o ge
chr omat ogm\ph)y, S|Xb or exarﬁ‘])lre, Mexanes and et hyl acetate as el uents,
provi des e product_of fornmula |. In Method B, an am noheterocycl e of
formula Il is lddseyrayl-2w-talr2ibpeiazelett yHad-A(R-(3.4diy dae-2FEprspnelde3-

chl oride, chl dipyritimSeyl)athaxy)uapbtiakeankyl]Tirea;pr ef erred solvent is” 5

me_thyl ene chloride. The mxture is diluted with aqueous alkali, such as
sodi um bi car bquat @ OButhRY By eI -FR2BORE h&l-ﬁ?ﬂl’;&?ﬂ-@gn@ﬂﬁ?llaﬁﬁn rinidifl4-y1-
phosgene 5 a oxgﬁﬁ)hm _{_gl iyteyd gorously” stirred fof 5 - 30 mn, Wth
10 mn being prefe e. e |Jgan|’c | ayer is dried, with agents such as

MyS04 or NazSQ,, and.the_volatiles. renoved.to provid or.r espondi ng
i socyanat e of tlortgtr .utVf'?f(. X thyd H%ﬂ?ém'wga@}ﬁrﬁ]‘r%&z‘&\éare m xed in_a
non-protic, amsfbylaminopyrigEdin-4s oxy)ymphthalen-hadl-ureal uene, di oxane,
net hyl ene chloride or ethyl acetate. The preferred solvent is THF. The
m xture i 20st ilFfSeetraButyb R -emetilylpyddinG-yipEf-pyaboly3-gl}-2p-Q-(4-or 2 - 24 hr,
and the vol at ightRo:gbensifidusot 1-yBethiokyeaphiamenl1 -ylipardaesi due by
recrystallization or by silica gel chromatography, as above, provides the
product of formd. 3, 9 1A s £ Ay R ef. teRfaformula 11 is
di ssol ved in é;ggﬁg%%% E%ﬁgggﬁ?ﬁ%ﬁ% {Z ir)llejggg ff)érjlhde, chl oroform
or dichl 05§et ane. preéererred QIev At/ PEHE Hér ™%l oride. A suitable
base such®“as trjethylam ne may bhe added, followed by phenxl chl or of or mat e.
The mi xture ié‘@tﬁ?ﬁg%'ﬂyh‘?'(%ﬂmﬂy in-g¥)-@H-pyrazelr3iyily3-1-(3-6&-inidazadd , 5-
t enperature, fdpyridin-1yhgthoxydmphttiplenvbiyltuttas are renpved provi di ng
carbamate V. The

1-[5-tert-Butyl-2-(2-methylpyridin-5-y1)-2H-pyrazol-3-y1}-3-[4-(2-[1,8]naphthyridin-

30  4-yDethoxy)naphthalen-1-ylj-urea;

1-[5-tert-Butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(2-(3 ,4-dibydro-2H-
pyrano[2,3-b]pyridin-5-yl)ethoxy)naphthalen-1-yI}-urea;

35  1-[5-tert-Butyl-2-cyclopropyl -2H—pyrazol—3-yl]-3—[4-(2-methylaininopyrimidin-4—yl-
methoxy)naphthalen-1-ylj-urea;

1-[S-tert-Butyl-2-cyclopropyl-2H-pyrazol-3-yl]-3-[4-(2-(2-methylaminopyrimidin-4-
ylethoxy)naphthalen-1-yl]-urea,

40
1-[5-tert-Butyl-2-cyclopropyl-2H-pyrazol-3-yl]-3-[4-(2-(4-methoxybenzimidazol-1-
yl)ethoxy)naphthalen-1-yl]-urea;

1-[S-tert-Butyl-2-cyclopropy!l-2H-pyrazol-3-yl]-3-{4-(2-(4-
45  methylaminobenzimidazol-1-yl)ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-methyl-2H-pyrazol-3-yl}-3-[4-(2-(2-imidazo[4,5-b]pyridin-1-
yDethoxy)naphthalen-1-yl]-urea;
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carbamate and arylamne |V are mxed in a non-protic, anhydrous sol vent
such as THF, ether, toluene, dioxane, nethylene chloride or\ﬂgt‘];uw Gpetate. _
The preferred solvent is THF. The mixture is stirred at betwee 02 110 C, -
preferably at reflex tenperature, for 2 - 24 hr, and the volatiles are
renoved. Purification of the residue as 25 above provi des the product of
formula I. The t hod ed t oduce, an am nohet erocycle of fornmula I

will depend Q‘ﬁlﬁi@tﬁ&t’ﬂf@%‘?ﬁf -Pdéaao}gcvlﬁét[&(%d}&lgaphthyg@lﬁe‘*rm,

i nt er nedi at eysthorpnaphthalen-lcyll-uea; made by et hods known to those skilled
in the art. Sonme general nethods are illustrated in the schenes bel ow

Conpounds5 G NQB-eF-Bath-Z-mdthy 39 rdzoMB Yy Pe-[3Q239 MBS ded DH-gyaid[2BLe, or
may be preparbiﬁ,rwn_ £ IW}%}W _L?,ﬂ;s:y@rpgk[i II.zl Ie(d inﬂg?ﬁe -SZW 1; July 2003
art. If Gis precursor o e- % e 3esired'fina| product of formula
(1) may be constrycted, hy ,nmet hods kpown to those skilled in the art.

Il lustrative aéié%’f Egyséfﬁég‘ﬁﬁ)"'ﬁ éqqqg@&ena oryals tRsteet.Exanpl es section

bel ow. Desired am nopyrazoles of fornmula XIlIl can be prepared as descri bed
in Sche I'l..5 A hydrazin farnula.Vl| |, bearing substituent R3, may be
pr epar eg?%y %?%H&QBOB‘PO‘E@%@I%?W@P A% aryl bromide of fornmula VI is

di ssolved in a non-protic, inert solvent, such as THF, 1, 4-di oxane or

di ethyl ether, and cooled to | ow tenperature under an inert atnosphere. The
preferred terp@rateBueyFdp-ibhd-28bputazol3-yt]l-3-14-(Tmaokphodlindgylbase di ssol ved in

a non- proti cetiok¢)aph@hiaItyl}eed; as hexanes, THF or ether, is 10 added
dropwi se whil e nai nFai ng a reaction tenperature bélow O C and_ preferrably

bel ow - 6Q<C. 4T, r | o I} tAi en and, t,he nost
preferr egsi s 1 @g’fﬁ‘a@tﬁ %ﬁﬁﬁﬁ;ﬁiﬁﬁ{a@ﬁéﬁg'%&%—kﬁfgﬁl%&%g&%g’é@é?hql%4'
reaction m'xt@re Ok réf’li‘ e e ULed o1 i 0d of time between thirty and ninety
m nutes or until all the starting aryl brom de has been consuned. An excess
of dial kyl aZoldriedrBuylyl-artelylSthpyaaoinbiylle3-14-(2rfirans? i-dignethylaarphiotin-4-

t enper at ur e lybethox@)r@plthaleprleyignwenyl y bel ow -60 C. The preferred dial kyl
azodi carpoxyl ate is di-tert-butyl azodicarboxylate. The reaction is stirred

at cold termGL_Lfsttufzeﬁutgp@tp%rwm{-byra&@pmyu]emymzﬁ(zu(ﬁxea{&x%e%ywaf&pﬁ&iﬂhr :

The reaction Jpeuy Gl 18h 11Dy Rge2ddi tion of water and the product
extracted int)‘o)%a ngjrll% ot?c sgﬂlent . such as ethyl acetate, diethyl ether or

chl orof orm Thg or i Cl I 0 ar I i agents su as MgSHA or
Na2So0, a%j tﬁéﬁg'g{j%?‘ﬂy g’%’p ?téﬁg'?‘%é py ?ﬁ@'?’é’lﬁ :g'lg)g(#gmﬁ?&oémg’éﬁf% protic

sol vent s#° sud¥oglgo lensl-¥lkBrea; opanol , cool ed, preferably to 0-5 C and
treated with acid. Preferred acids are hydrochloric, hydrobromc, sulfuric
and trif1 uor daBefertcButyh2-prioktl-25-pymezeled vills3i4-@2-Gmorphalin-41ylgaseous form
After the addndthylathokymaplehdemdiyi]-utea; m xture is heated at the reflex 25
_tenperature of the solvent until all starting material has been consuned.

After coabi ng_{s1gDERYHUSD-BIMI2HYF381-381R8-14.95 Ritofphlid-4 SBLE- 1S filtered
&nfl ﬁl/; ﬁgd Eﬁﬁ@@ﬁf“b&’ﬁ%@t@&ﬁﬁy‘“?&% I\gt hog2 g&Rgp Br VI "Method E R3 NH2

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(2-thiomorpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

35
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(1-oxothiomorpholin4-
yDethoxy)naphthalen-1-ylj-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(2-morpholin-4-yl-ethoxy)-3-
40  methylnaphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-[4-(2-(morpholin-4-yl-
carbonyloxo)ethoxy)naphthalen-1-yl}-urea;

. 45 1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(tetrahydropyran-4-
yl)ethoxy)naphthalen-1-yl}-urea;
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HO2C-CN X VI1l a- XII 1. base 2. t-BuO2CN=NCOzt-Bu 1. NaNO02 2. reduce 1.
base 2. R-CO2Me I X R~C(O)Cl XI Method H Method R~ N~ \~ i"*"NH N2 | R3 XIII
In Method E, an aryl amine bearing R3 of formula VIl is dissdifviiy 23033
concentrated aqueous acid such as hydrochloric, hydrobrom c or sulfuric and
cooled to ice bath 5 tenperatures. The nost preferred acid is hydrochloric

W t h concent ras ] refers : ion of
6N. A nitros lﬁgﬁnﬁﬁggiégeﬂg}ﬁ%&}%g gg}(’}ggs%r(gp% sé) t\%ﬂ?ﬁg}ﬁg’?&#{a&brﬁ)ng a
col d t enper at OXY: g lfe r erature is 0-5 C. The preferred reagent
is sodiumnitrite. The reaction is stirred between 10 90 rnin and a

reduci ng agertlSrertByzb2vniold-2Hpytarohg- Wb d4t@ripembiolindsyl- The 10 preferred
t enper at ur e ipsofidmaghthMedilcyligiregent s i ncl ude zinc, iron, samarium i odide
R3 NHNH2 v111 O RCN Xl I -34 17 July 2003 and tin(ll) chloride, The nost

Wiha §3n23%t'%lggg.ﬁ]‘“@@?“é’”&"%‘?‘?ﬁ‘jﬁ}"‘iﬁ%ﬁ“’%ﬁ%ﬂ?}%@ﬁﬁﬁ%ﬁﬁ%ﬁﬁﬁ*‘@?"6 N

The reaci' on i fred between 0.5 - 3 hr and quenched with alkali to a pH

bet ween -14. Al kali reagents include _sodi um hydroxi de, potassium

hydr oxi de, 5 IHiStiarcButl &woeldeHnpyrazal-8r b H 2 ayiridin-4 e thdnephthelearl-ed

al kal i reagemf}-ursa;pot assi um hydroxi de. The aqueous solution is extracted
with a non-erotic organic solvent, such as diethyl ether, chloroform ethyl

acetate and 5trxhemﬁépbl \AS2H Pheazel-880)-8-[4 Sint4- jyaly-agent s
such as WSO%?@%%% %ﬁ%ﬁ ot he-ﬁ\?ol ati ?iens r[e%\fl(ggjr?é i)r O‘\';'Pgredﬁly&gl

aryl - hydrazi e> I can be carried forward without x O further
purification. ~3-ketopitrile bearing_R 1) may be prepared by Method F
or G In MetHod- e tﬁ@?ﬁ’r“’hﬁ}zﬁ‘?ﬂ&?@ﬂ*@W‘kgédér(tﬁﬁahy HeAn-25t-aEHP ARy -
hydri de or | ilrHingehthalen:kyll-ureaisuspended in an anhydrous, inert, non-erotic
sol vent, such as diethyl ether, THF and 15 di oxane, at tenperatures between

35- 85 C. 20he InpsterBuelybB pendlyeXpytazol-8dd]-B 490 dtammihiddpy cha-BptHoxbutyas t
preferred solivAmaphthalerFl-gf]-wied;enperature of 75 C. An al kyl ester,
preferably a nmethyl ester (IX), and acetonitrile is dissolved in an

o o BS540 G T o,

i's THF. Tpe naphthalen

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(3~(2-methoxymethylmorpholin-4-
yl)propyn-1-yl)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl1}-3-[4-(pyridin-4-yl-methoxy)naphthalen-1-
30  yl]-urea;

1—[5~tert—Butyl—2—p-tolyl-2H-pyrazol-3-yl]~3-[4-(2—pyridin—4-yl—ethoxy)naph{halen-1-
yl}-urea;

35 1-[5-tert—Buty1—2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3—pyridin-4-y1—pr6poxy)naphthaleh—
L-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(2-imidazol-1-yl-ethoxy)naphthalen-
1-y1}-urea;

40 ,
1-{5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-[4-(2-(3,4-dimethoxyphenyl)-
ethoxy)naphthalen-1-yl]-urea;

1-{5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(pyridin-4-yl-
45  methylamino)naphthalen-1-yl]-urea;

1-[5-is0-Propyl-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-ylj-urea;
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20 m xture is kept at el evated tenperatures between 3-24 hours, cooled to
roomtenperature and diluted with a non-erotic solvent and aﬂ,u u% d%cid.
The organic layer is washed with water and brine, dried, w't ‘ggye Qs such
as MgS04 and NazS04, and the volatiles renoved to provide the
(3-ketonitrile (XI1) which could be used wi thout further purification. 25
Al ternatively, follow ng Method % a solution of a strong base, such as
al kyl 1it hi umlriS=gelphsxghd-phenydi2Hpymeok-3-38edi4-(2-mesphalin-hybut yl 1t hi um
sec- butyl |i t lethoxy)naphthalen-1-yHiurea;and 1it hi um di i sopropyl anide, in an
anhydrous, inert, non-erotic solvent, such as diethyl ether, THF and

or of or red Sol gy ety PR g R AR e o O o

preferred sol Eand kil erre sol ution
of cyanoaceti ?@é‘?ﬁ?@af"% 'gxhgﬁﬁydr ous, inert, non-erotic solvent, such as
-35 17 July 2003 diethyl ether, THF~and di oxane, and nost preferrably
THF, is added ldSdgwnetdylgyclopropal wa3-phenyl2H-pyrszoloh yllehpe2xmerphabiatbyl-0 C
and pr ef er r ablethoay)naplithalenThgllreext i on is stirred between 10 - 45 nmin while
warmng tpo0 C. The solution of the dianion of cyanoacetic is cooled to

t enper at ur es hejsouim Ré;ﬁyemcﬁflE}flﬁ%—fpﬁ@hﬂ-ﬁi-g}r?a&o%-g@]{-‘%i%?ﬁ.lﬁgdrg%ﬁgg‘;_gp_l ori de

(XlI') dissolve r Q. t, ‘non-protic , Su I et hyl
et her, THF angtﬂ(ygﬁggﬁe, Qgaﬁl&dp#4@53%&%referrabl y TlI-1F, is added. The reaction
mxture is warmed to 0 C betweeen 10 - 30 min. and quenched with aqueous
aci d. The prodalerferrduiyk?- -2H-prragel-Swl a4 (Zm in-4§kh as chl or of orm
et hyl acelat e ethoxpnaphthalemet-jilltusers chl ori de. The conbi ned organi c extracts
are dried, with agents 10 such as MyS04 and Na2S04, and the volatiles
renoved to pr qvn‘sctentﬂutymﬁ(kehmmmehﬂy—z%yr)azm-9?-3: lgzdmbﬂaﬁéﬁﬁdi-%i-t hout

e

further puri f%%k&?ﬁphfﬁ%ndﬁﬂ]_ﬁﬁ&;am nopyrazol e (Xl may then prepar ed
by Method Hor 1.71Tn Method H' aryl hydrazine VIII and ~3-ketonitrile Xl|

are m xed,in or gani | v 15 s, tQl uene, .ethano i, SO- pr opanol
or t-but afbl . IRl PROE e TR RouRe ViRroa B the
hydrochl oric dey UI€d: t ol uene sulfonic acid or sulfuric acid, is added, The
preferred acid is concentrated hydrochloric acid. The m xture is heated to
t enper at ur es BelSwedrbusyl-2-(4-petig]-3mashamylaheny a2 Hayr@ol-Beayri]-3 €4 (2 adorpholimd
cool ed to roarylatpmyamaphthaléihb-yifrwearre is diluted with non-protic organic
solvent, gsich as 20 ethyl acetate, ether, chloroform and nethyl ene
chloride, and ju@spatutlLi Aaaaus-@dBholin-34%n Wi

pot assi um car ?;?ﬁ‘?ttrghol _g_};(;_re %/ﬁlﬁk%ﬁdéfﬁenils- gj&ggéﬁyvaﬁﬁiygg%ﬂ%t@%gﬁggggﬂ/ﬁgo4
and Na, S04, and t vol at’il es Fenbved to f’) ovide a residue which is
purified by recrystallization or .si.lica.gel chronato usi n e

and et hyl _acet é[{Séte’ngéYlﬂz"H??eﬂW@'M%&&WW@YEW? é%’éy @‘Zeléf'lygéii E‘g@nd
‘the 25 vo§§ti PePhelisdad-cthpxymsphthaleptlsydasedied anonopyrazole (X 11}.

Al ternatively, using Method I, aryl hydrazine VIII and p-ketonitrile Xl
are m xed i n dr[5ereganityl-2-63-dandthylsmatonasshylphergihe2H qtyhanobB;yl]-34442-0panol or
t - but anol . Theng@pedli-48d-ctixyhaphihdlehdl-yRAgea; The m xture is heated at
reflux tenperatures for 3 - 24 hrs with -36 17 July 2003- azeotropic

removal ofswate SI_I?;J,Q{)W%}%Q_CHBr(ﬁ@rﬁﬁﬁgIj])QQﬁ-@QQ)’&aP}H?_‘éi.[qi(QQn&xlﬂﬁolinA-yl-'

am nopyrazol e . oxy)naphthalen-1-yl]-urea;

1-(5-tert-butyl-2-(2-methylpyridin-5-y1)-2H-pyrazol-3-yl}-3-{4-(2-morpholin-4-y1-
ethoxy)naphthalen-1-yl]-urea;

40 )
1-[5-tert-butyl-2-(2-methoxypyridin-5-yl)-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

1-[5-rert-butyl-2-(pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
45  ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methylpyridin-5-y1)-2H-pyrazol-3-yl]-3-[4-(2-pyridin-4-yl-
ethoxy)naphthalen-1-yl]-urea;
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A general synthesis for desired am nothi ophenes is illustrated in Schene
11, Method 5 J. _ Schene Il Method J . . . Lawesson's R17 g@gﬂ% RRs S
~RXIV3 XV 1 nitrate 2. reduce R~ S NHZ R3 XVI A m xture fJ

1-aryl -5-al kyl -but ane-1, 4-dione (XIV) and a sul fating reagent, such as 10
Lawesson' s reagent or phosphorous (V) sulfide, and preferrably Lawesson's
reagent, is dIS r ous uch toluene,
THE and di oxark ig ﬁ;%ﬁg? %ﬁ@é? ’% ?Q%ﬁfﬁéﬁ%’s ?i‘n?}iﬁ& ((gzs heat ed at
el evated tenp VYerie#ef | uxi ng tenperature for
1-10 hr. The volatiles are rermved and the residue is purified by silica
gel chr ome$ ogriaffhsertbutyl2H@aatidppndinei-Hhi2H-py meet 2yl - 3§4- @-nmmholifﬂq@-yl—
.product-rich fl{r@pyn-(pryq)mpmhgleh.lleﬁ].adgaand the volatiles renoved to provide

t he substituted thi ophene XV. 17 July 2003 A m xture of substituted
t hi ophene XV i t eti.c anhydride or acetic
acid. The pref%f&%‘ggég\ﬁ?gfﬁ er gorﬁﬁélﬁ%@ ogiﬁi/g)ﬂ%ﬁg?ﬁfﬁ% m xture is cooled to
0-30 C and preferrablyto-lO . A solution of concentrated nitric acid in

a sol vent 18uc H-b%teébeﬂtYé'thWﬂrﬂ&@Y&m&ééﬂ] 3-[4€2-morphalin-fyk preferred

sol vent bei ng ?h ?\%J'ng ﬂ ﬁdl’l de is added while cooling 0-30 C and
preferrably t& %)@p CFHYMWFE is stirred between 10 -120 nin, pour ed

onto ice and gx{g. %eqt}mztﬁlt@ﬂ%gsnzgagﬁm-ywz %ﬂeko:ﬁﬁnﬁ’dr?ﬁ&y,{-4.et her,

chloroform ethyl acetate or l'ori'de. "The organic extracts are
washed with aqu)emmcyaﬂuipdxmalendlr-yﬂdlrm,th agents such as MyS04 a_nd Na2S04 and

the vol ati | h ifjed by sil
chr ot ig'raﬁﬁyfe fergbvy ai%éns' e Suborboaed- Syl nebpriothct - 1 ch

fractlons | atil es renoved to provide the
2-aryl - kyI ﬂglmy?ﬁ%ﬁlhl op e Q% 2f‘ﬁe 2-aryl -5-al kyl -3-nitrothi ophene is
reduced by netia{Stersbatyl-as(2 mathicxypytidin-suyt)-2H-peraasl-8-311e8 Y4-(T-mvypliclpesaii on.

The preferred reduction occurs with iron in acetic acid at tenperatures
between SO | Rthasyapaphdhalercl-yHBIrGa g8 100 C for 5-30 15 min. After cooling

to roomterrpera peytralized with
al kali, such als %%gf h& hﬁgﬁ%ﬁ lgik ng (yglsgl m@gl%@%lm gsm um car bonat e

or SOdI um bi cegtmygﬁ@mm eytnged.ed with a non-protic solvent such as

di ethyl ether, ethyl acetate or nethylene chloride. The organic extracts
are dried Ovlth agents such as MgS04 and Na2S04 and the volatiles renoved to
provi de the desired 20 am not hi ophene XVI. Other desired am noheterocycl es
can be prepare and descri

o r o or P A S B ARR BTN phflort dhuhing 30¢ b EREL I Riinddle MBon atoms g 1y

one skilled i rin:i 8ccifr las r4d8mbkics Hﬂl@-facé@@cgﬁﬂhﬁreﬁ)rsufg@é"éhénh@ﬂiirs?Qldhtdré@ﬁlcrxc25
nodi fi ed as needed for-individual conpounds. Internedi ates used in the

schenes bel ow rap@ures m:nmm digstgreomers. aAIllémlemomeeeﬁbm}s o thegse cerppunda
out 1 nes. 85 et SK e R it Ml b ne Ry Fate- s S Belodeat kel vy aon
(Sg(\e/}/|e;]s?38et dhe R(ok S @@ﬂﬁggf'ﬁi@n stofcombifiddon Sfbonfigdrationd\n €t hyI aroyl acetate
Some of the compounds of formula (I) can exist in more than one tautomeric form.
The invention includes all such tautomers.
30
The term “aroyl” as used in the present specification shall be understood to mean

“benzoyl” or “naphthoyl”.

The invention includes pharmaceutically acceptable derivatives of compounds of

35 formula (I). A "pharmaceutically acceptable derivative" refers to any
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17 July 2003 5 10 15 is dissolved in a non-protic solvent, such as ether
orTHF, and treated with a strong base, such as sodium sodiu th 'ge or
sodi um hydri de, and the anion is reacted with a brononet hyl g}ﬁvygéb ne
(XVII1) at low tenmperatures, such as 0~ C. After stirring the reaction

ntil no starting material,renpins, it.is poured ta cold water and
ext r act ecPHAFRCETIGAN. prcspiehlesalton fiter of A corbpmindcnt Bia inkendionorany, otbar v ¢

agents swm i 0= 81 I : AL Lo

forward w thout fur ?‘hgﬁ)o%@% (s:tga;ﬁﬁggggﬁﬁ gg?tf %i‘%{?a%l;/é °3°i"§?‘.y‘ fifﬁgt(fﬁg%&gf&si lica
gel chr onmiresthnacompoand bfk i Dinvertivh, b phamidcoldgcalb) aive. maatdlitesr et hanol ,
is heated in the presence of a mneral acid, such as sulfuric or

hydr ochl cpharmaeepgisaliyoadtive repidpectheneabt ed with a non-protic sol vent. The
conbi rged extracts are dried with agents such as MyS04 or Na2S04. The
“furan-ester (XX). may be carried forward without further purification or

purified St [F0) L L gﬂrgﬁ ﬂﬁg‘?ﬁ"ﬂ -ester in a

protic so vee%'%.[;§l %éé%%gggg %lé%%:uh&?sstgtﬁé éﬁ% Wlf Ef y razgdrglgd%?f(}? gte and the

m xture higahath ((pwhich aratapable Bideiny hydoxgatédor @l:id&ted,der)&?nﬁﬁwl@ @nd treated
p

wth hot formc acid and the resulting furan-am ne I%OXXI. _purified by
di sti | | at¢hemieallys as wlhbejenpredinteby dlaessskilled So Hemart Nomirgitingssarmplesmf + R1 ~

Br -- R3 CEt, p,.XVI 11X cid.R- h zine R hydrate O heat COzEt
acid NHZ '%tabglﬁéyﬂké%"%a %ﬁ@%@ﬁ?ﬁ‘é&@ ég{egtl%g‘fvi tuted 4-ani nooxa~ol es nay
be agly eved anal ogous to a procedure described by Lakhan et al. (J. Het.
Chem, 1988, 2.5, 1413) and illustrated -39 17 July 2003 in"Schene V. A
m xture o, -aLQul cyanide (XXII), aldeyd¢ (XXII11) and anhydrous ammoni un
acetate fiTr a ic acid is heated at 1001110 C for 3-6 Mamecooled to room

et

FIC S SN W vt e ot i aa o o oo PP i o
t enper at pre—angd—guerched—wth—water— Factt ooy —a—+ot=—ef-ot+€—Sorvet

provi des| t he pr ct XXLV sphich _can be ¢arried forward without further
purification ui 1 ad y@crystal 1 Aat(@dydsexxil} }-dunegyl-ethyl)-2-p-
chromat ogr aphy. Sgh@ng @ O .7 O NH40A¢ taly N H -pyr@ro143-RH3 -HcRembdipholid- 3] XX~
~ XX111 XX~V 10 ézo 25

IOR-R:

4-yl-ethoxy)-naphthalen-1-yl}-urea

O~y 1-[5-tert-butyl-2-(3-hydroxy-4-methyl-
ﬁ ﬁm @ phenyl)-2H-pyrazol-3-yl]-3-[4-(2-

N° N
/@ o morpholin-4-yl-ethoxy)-naphthalen-1-yl}-
o urea
o O~y 1-[5-tert-butyl-2-(4-hydroxymethy!-
ﬁ:&i’, @ phenyl)-2H-pyrazol-3-yl]-3-[4-(2-
roo morpholin-4-yl-ethoxy)-naphthalen-1-yl}-
urea
0. = - ) }
‘%\Nj\ O \/\'I'\j:& 1-[5-terz-butyl-2-p-tolylj2H-pyrazol-3—yl]-
Lok O 3-{4-[2-(3-oxo-morpholin-4-yl)-ethoxy]-
(‘;\ naphthalen-1-yl}-urea
' ,?L O o\/\b 1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-
Y O 3-{4-[2-(4-hydroxy-morpholin-4-y1)-
© ethoxy]-naphthalen-1-y1}-urea
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The synt hesi s of
manner anal ogous
This is outlined
in acetic
manner .
nitrating agent,

( XXV1)
t he usual

sul furic aci

to Alello et al., J. Chem
in Schene VI.
acid is heated at 100-110

The product (XXVI1),

Soc. Perkins Trans. |,

Cfor 3-6 hr and worked up in

in acetic acid is treated with a
such as nitric acid and potassiumnitrate in concentrated

substituted 3-am nopyrroles (XXVI1l) may be achieved in a
1981, 1.
A mixture of aryl di oxoal kane (Pdy 2003 ani ne

non-erotic
MyS04 and N
whi ch may b¢
recrystalli
reduced to |
using palla

$

b4

zation o

;1

a)

”

i

d_The mixture is poured aonto cold water and pxtra("r ed with a

ol vent he conbi ned _extracts
~S0a. WdReyTRV the yolatil es
carried™ r i thout furth
i Ca | chromat ogr

. . r| ." . B
ium-on ac;tl vat ed carbon.

he anm n th iron in acetic a
The a

S ch as
AN
mesH Py m—ﬁmﬁ) .8 mazoiﬁed] By
2 -mbimpholin-4-y1-pthoxp)-eaphthalen-
iidylparedy catal ytic hydrogenati g
nopyrrol e (XXVI 1) nmay be

i)e'z‘ﬁ%l ¢h

DN

carried for

har d vmth ut further

purificati

pur

IS rebahty) S Rirsoacpmediiens

recrystallization togr

VI O~R~- R3 o + Rz %@gf R~ Rz pEARS -YAH -pybaepl-3-yIFNDB (2 2.
Reduce R1 RY 5 In an anahagphdlin-4yhetioxyRnaphxialsre]1 §f}-
am ne XXI'X dnd 3 ary 5 di oxoal kane ( utdd acetic acid is heated

bet ween 80-110 C for %4 hr. The reactionlis diluted with water and
extracted with an or, anlc sol vent o, The conbi ned extracts are dried w th
agents such|as NgS ﬁa he vol atilbdertrundy-ed6-mribylrpsidin-3nd)-
pyrrole is mreat ed W % gent adH-puhsddspii B y{4{2dddgdraxy- XXX
as descri bed above. T uct nay be ¢aiorpleslint4ytedtionsi]naphthalb it y1pr
purification or purilfjved by recrystallizatiigpgor silica gel chromatography.
This process is illusitrated in Schene VII. |-4l 17 July 2003 Schene VII R
1. HOAc H R|, R~-NHz R2 . 2. Nitrate 2 "' NH2 R3 ~ 3. Reduce R3 XXI X XXX
XXXl 5 Subs{itutedub- g npt X. ~~XYL-[Feg-tydroxyebardivethyl-athiBri -
anal ogous t¢ Gerwal d '& N Pr Chenmetiy1$yridin-3-y1)523-pysezol-3-yl]-3-
illustrated{in ScheneeYT1 ] td a mxture of [4@-ppadiard-gdretX35 Hiaphehrahyde
XXXI'lI'l and sul fur in ag*anhydrous sol vent, Gltemts et hanol and net hanol, is
added dropwijse a base,'such as triethylam mé. The mixture is heated at 50|C
for 1-3 hr.|The m xtyre is coo

'8

P

1-[5-tert-butyl)-2-(6-methyl-pyridin-3-yl)-
2H-pyrazol-3-yl}-3-[4-(2-hydroxy-2-
pyridin-4-yl-ethoxy)-naphthalen-1-yl]-urea

/‘I \ﬁ(ii\‘nd
J}(‘;iw@

1-[5-tert-butyl)-2-(6-methyl-pyridin-3-yl)-
2H-pyrazol-3-y1]-3-{4-[2~(1-hydroxy-
pyridin-4-yl)-ethoxy]-naphthalen-1-yl}-
urea

f%i\”@

1-[5-(2-hydroxy-1,1-dimethyl-ethyl)-2-p-
tolyl-2H-pyrazol-3-yl}- 3-{4-[2-(1-oxo-
thiomorpholin-4-yl)-ethoxy]-naphthalen-1-
yl}-urea

@ﬁ
FNT et

1-[5-tert-butyl-2-(4-hydroxymethyl-
phenyl)-2H-pyrazol-3-yl]- 3-{4-[2-(1-oxo0-
thiomorpholin-4-yl)-ethoxy]-naphthalen-1-
yl}-urea

0y

o

<,
.

s

LOC0

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-
3-{4-[2-(1,3 dioxo-thiomorpholin-4-yI)-
ethoxy]-naphthalen-1-y1}-urea
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10 the

m xture and the solid collected. The imne XXXIV is treat ed1me&|g 2@9? suc
sol vent )

is consunmed the reaction is worked up and the

as hydr
After t
pr oduct
purifie
CN O Ry
XXXI'V R

substit
by GevvaJ

X Am

erotic
with a
concent
t he reg

sol vent}.

1 ~S N

Na2S04

excess sul fur renoved. Acetic acid is added to neutralize the

chloric and tol uenesul fonic acid,
he starting rraterlal

in water and an or gani

further nurifi catiaon or.

h

d-wi-t.hout
d by recrystallization or silic
NH R~H ;ﬁ% % Wat er
o~ 4
uted 2-ani’h %es ( XXXVTI ),
ld et al. (J. Prakt. Ckem,

o

{2y fedsy”

1973,uréd5, 539)

sol vent such as acetlc acid, gt a tenperature of 0-50 Cis tr¢
nitrati t s nitric apﬂﬁugﬂb Igﬁﬁﬂgmqm fdz81-8H1)-
rated su f\ ;; % er the sta olpid1Rg§H-consu
ctionis poéuré to ice andthdﬂgM V\nthanone
The conbi ned extracts are dri tﬁ?@n T MyS04 and

and the volatiles remmved. The nit rothJ ophene Ls reduced to the

m%ﬂiﬂéﬁﬁ th’lal?'gase I
17 J I’?e@ﬁb%ﬁ?y{@(’lé -Pi-344-@- synt hesi
morpholjpsyltathexypmaphibaien-lddicr |

is illustrated in Sghene

/1| |

R3

s of
bed

i1
bat ed

ed
otic

anine with iron in acetic acid or

pal | adi

by catal ytic hydrogenati on using
um on activated carbon.

The am no-t hi ophene may be carried forward

wi thout further purification or purified by recrystallization or silica gel

chr onat

10

15

20

ography. Schene | X R~ CO2H Rz .

S 1. Acid HNO3 2. Reduction R~

Pharmaceutically acceptable salts of the compounds of this invention include those
derived from pharmaceutically acceptable inorganic and organic acids and bases.
Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, nitric,
perchloric, fumaric, maleic, phosphoric, glycolic, lactic. salicylic. succinic. toluene-p-
sulfuric. tartaric, acetic, citric, methanesulfonic. formic. benzoic. malonic,
naphthalene-2-sulfuric and benzenesulfonic acids. Other acids. such as oxalic acid,
while not themselves pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in obtaining the compounds of this
invention and their pharmaceutically acceptable acid addition salts. Salts derived
from appropriate bases include alkali metal (e.g., sodium). alkaline earth metal (e.g.,

magnesium). ammonium and N-(C-Cy4 alkyl)4™ salts.

In addition, the compounds of this invention include prodrugs of compounds of the
formula (I). Prodrugs include those compounds that, upon simple chemical
transformation. are modified to produce a compound of formula (I). Simple chemical
transformations include hydrolysis, oxidation and reduction. S‘p‘eciﬁcally. when a
prodrug of this invention is administered to a patient. the prodrug may be transformed

into a compound of formula (1. thereby imparting the desired pharmacological effec
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y R2 S NHz XXXV I XXXVI| 1,5-Di substituted-3-am nopyra.zoles (XL) may be
prepared as shown in Schene X, in a fashion anal ogous to the zro&%&%e
described by Ege et al. (J. Het. Chem, 1982, 19, |267). Pota SJIU 'S added
to anhydrous t-butanol and the m xture cooled to S C. Hydrazine XXXVII11 is
added, f ol | onwSENERALINIHESIG METHODSX| X. The nmixture is heated at

refl uxing tenperatures for 3-10 hr. The m xture is cooled to room

tenperature a r i te L r Clag X} r@ct i

or gani ¢ sof vene CSRBSABE M FEolithay B BrBRd s Mol d bl & St ibdlio
or Na, SCa andijf §&hen Bpicfaablyenmusdlc, The product XL may be carried forward
w thout further purification®or purified by recrystallization or silica gel
chr omat ogr aphy. -43 17 July 2003 Schenme X ' Potassium R~ R2 NHNHZ + R~
t-But oxide, ~CN Br t-BuOH R2 N=N NH2 XXXVI || XXXI X XL 5 The synt hesi s of

2- ani no- 3,5- dPe@a ] t ut ed t hi ophenes shown in Schene XI, is done in a
fashi on anal ogous to Knoll et alL, J. Prakt. Chem, 1985, 327, 463. A

m xture of substituted N-(3-am nothioacryloyl)-formam dine (XLI) and
substituted bromde (XLIl) in a protic solvent, such as nethanol or

et hanol, is heatM@thogeferably at a refiux tenperature, for 5-30 min and
cool ed bel ow room tenperature. The product 10 i hiophene-imne is filtered

and dried. The thiophene-imne XLIIl is converted to the thiophene-am ne
(XLIV) by treatnment with aqueoug-Rejfl. Schenme XI SH RHN ~ N*NHR + R-gr R~
XLI - R~ S NN XLIT1 15 XL11 Aqueous Acid Heat R~/ S NH2 R3 XL(V The

synt hesi s- of 1, Jﬁi\m%bsti t ut ed- AMani nopyrrol es (XLVII p) may bé acconpli shed
in a manner anal ogou$ to Brodrick et al. (J. Cheﬁqr,\ﬁpy\NF@rki n Trans. 1,
|

1975, 1910), _qg.q._

HoH
Il
G=-ArL-Q (l)
or a precursor
Method B
1 phosgene o
Ar1\ - A‘F1\N)]\N,G
NH, { h
2. G-NH, H H
v G = -Ar,L-Q ()
il or a precursor
Method C
CICO,Ph i G-, 1
N 2 Ar A P v N
t
? H HoOH
. v G = -Ar,L-Q ()

or a precursor

In Method A, a mixture of an aminoheterocycle of formula II and an arylisocyanate of
formula III is dissolved in a non-protic, anhydrous solvent such as THF, ether,
toluene, dioxane or ethyl acetate. The preferred solvent is THF. The mixture is

10  stirred at between 0 - 45°C, preferably at 25°C, for 2-24 hr, and the volatiles are
removed. Purification of the residue by recrystallization from an appropriate solvent

such as ethyl acetate/hexanes, ethyl acetate/methanol, THF/petroleum ether,
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17 July 2003 and as illustrated in Scheme Xl I. The potassium salt of
fornylnitrile XLV in water is treated with am ne XLVI and acl%;i_l@?é‘dBd and
the m xture heated at SO 90 C for S-30 min. The amnonitrile 1T 1s
collected by filtration upon_cooling and then is stirred at room .
t enper at ur e wethanel/watere OEBZ siligs gek chaermatograpby.arsing for exaropled bexanes andsethyhr

and the volatiles renpved. The residue is.dilu with water and extracted
with an organf“(':e%%tﬁP%%lﬁf"?ts’ﬂ@@Sﬁ&er?é‘&‘fﬂPfg’%} e dried with agents such
as MyS04 and Na2S04 and the volatiles renoved. The product (XLVIII) may be

carried forwa \ T ol dabb s hE | ' f [1§d
recrystalli zagl?%&r@%)&g%g’i aIni %@ngfte@ﬁiﬁégfgigpgp 13.18 %gdé{édhdgge ?ge&gtcgzsg\lg i"’&"-

CN ~~CN + R3 With asmethyl€hrhlotida chMrbfind oXdidhidieetkhnd. | THe-priferked sblvbhiNsiz
EtOH 1 Ra XLVIII 1 S The preparation_ of 1,2-disubstituted-4-am noi m dazol es
(L) by reduct msthydenerahdoridsy rldepaixtnrais dilutedowith sgueavy atkali) sych as sedivsanpl e

descri bod by ACPRaaf o oG Arinat, St Haler R ARl pRouhg SoBieed 7 75
dill WND 4 : || N 1
Reduct on - RE R NCE R RO R tp A S0t oYL 10 A Rin BTl hi

5- ani nooxazol egsafic\ayardydided, withpepeats such as MaS0g lor Nat @9 and theoroldidespr ocedur e
descri bed by Poupaert et al. (Synthesjis, 1972, 622) and illustrated in

Schenme x| V. Awmpved toprayide thecqirespaading dsagyemateiofformuled LoTho ispeyasstsiand | ¢

LI and 40 arylamine I'V are mixed in.a non-protic, anhydrous solvent such as THF, ether,

toluene, dioxane, methylene chloride or ethyl acetate. The preferred solvent is THF.
The mixture is stirred at between 0 - 45° C, preferably at 25°C, for 2 - 24 hr, and the
volatiles are removed. Purification of the residue by recrystallization or by silica gel
chromatography, as above, provides the prbduct of formula 1.

15

In Method C, an aminoheterocycle of formula II is dissolved in a halogenated solvent,
such as methylene chloride, chloroform or dichloroethane. The preferred solvent is
methylene chloride. A suitable base such as triethylamine may be added, followed by
phenyl chloroformate. The mixture is stirred at between 0 - 85° C, preferably at reflux
20  temperature, for 2 - 24 hr, and the volatiles are removed providing carbamate V. The
carbamate and arylamine IV are mixed in a non-protic, anhydrous solvent such as
THEF, ether, toluene, dioxane, methylene chloride or ethyl acetate. The preferred
solvent is THF. The mixture is stirred at between 0 - 110C, preferably at reflux
temperature, for 2 - 24 hr, and the volatiles are removed. Purification of the residue as

25  above provides the product of formula L.

The method used to produce an aminoheterocycle of forfhula II will depend on the
nature of the desired heterocycle. In general, intermediates of formula II can be made
by methods known to those skilled in the art. Some general methods are illustrated in
the schemes below. Compounds G-NCO or G-NH,; in Scheme I may be

30  commercially available, or may be prepared by methods known to those skilled in the
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10 15 20 base such as triethylamne in a non-protic solvent, such as THF,
benzene, toluene or ether. The preferred tenperature is 0 C ;I'h@%gboéé ure is
stirred for 12-24 hr and washed with water, The volatiles ar’e]’ ved and

'y ot hyl encaltnF 5 iR ProshIser S6ARTTG SHCAGSIFA HD8 AU O FITEHROOREY be
dry et hyl ene2Bnfi S0 (L IS dal . e
and Che. sol ut PaBke Ry AR FoRAo Mok Rty o iF HSEalE Sithofpétard 2

mxture is di batitgidedid thedByntHefld Bxémpleks $edttontifowrashed with water and dried.
Renmoval of the volatiles provides the 5-am no-1, 3-oxazol e product (LV)

whi ch may be carried forward without further purification or be purified by
silica gel chbesmethbamiopyrazdeheiforntihd XIINearBsmepareBayddierib&Nn-ScheReNM.R1 s

Lt L o1l R~ Rl EtSH ~O idine, - -'" N NH H---S--~. N~ NHz 2 R3
R3 LIV LVaa, éﬁzyd?wi%vgf%em \)g%?mafé@ﬁgwem R, tnay be propared by Method B or

1, 4-di substitut s am . | . i in
L O st R M PR T BRSPS 8 sbbiid il )"
a mxture of selb&dt suchad TN, ngkéiogar dridiéthyBébertMRIcUBldH 0l 1oWWehpératiinél
acetic acid was added aqueous sodium hydroxide until pH 4.5 is reached. The

mxture is 5 hudarad ingrt Soacgphare.f She preferrad tempeotative fordhdsadintion ised 7t A

anmoni um hydr oxi deb The glro uct LVII s, collected by filtrat] ang1 dr.i ed.
Scheme XV Wt &foRg base (ssolve %“%“'P@ﬂcdﬁeﬁﬁ" ca, suc %Nﬁxﬂﬂes OReHCRAS 10
LVI LVI T 'chi&éaedrS@f’sé vﬂ@ﬁ%ﬂiﬂ@%&%ﬁioﬁt@&pﬁﬁé&&@ﬁ&b@ @f fc?érﬂi%?r

C ul e ods

am nohet erocycl es us as inter I ates may acconpl 1 shed by net

simlar to thbslewdese d. bRtk prefedrbd bimes bid kgl lithmnoveagensund the inkuss preférrdd ed

inthe art. Several additional exanples are illustrated in Schene, XVI,
szdatwrm&ﬁ

2, 5- Di subst i t #tsebytd Mthiym. i 453 ths2 0%, hedraciionapixag 1spirred for a
Pl enki ew cz e%)%@d oi‘tﬁﬂg lbewgaﬁgkpgg §E{P%§®h&in&%§)§ﬁm§pall ﬁl%%\ad'ng%a 1 bromide

1, 3Di substitu 4-am nopyr az ave escri be arneri et

al . (Gazz. Chh#s bdeh@bnsub¥aB, AD8xcebHEN)dialRghidvdicatborllate ifatddahehiton, 1976,
32, 2421 ) describe a 2 20 amino-3-substituted benzothi ophene &LX). A
3- ani noi nt| eMEINRIpinga wasion tswgengirebelowt 0° @andypreferpably belowyol Cj tThe. |

|1£r9n7ga ig?l %5;%’%§%é§f‘%‘8¥y§%’z°§mgé’g‘ﬂf I ;Hti-t%g-%ygji dbtearbSatd O FRL LRGN is
stirred at cold temperatures and warmed to room temperature after 0.5 hr to 2 hr. The
reaction is quenched with the addition of water and the product extracted into a non-
protic solvent, such as ethyl acetate, diethyl ether or chloroform. The organic layers

20  are dried with agents such as MgSO, or Na,SO, and the volatiles removed. The

residue is dissolved in protic solvents, such as methanol or iso-propanol, cooled,
preferably to 0-5° C and treated with acid. Preferred acids are hydrochloric,
hydrobromic, sulfuric and trifluoroacetic. The most preferred is hydrochloric in
gaseous form. After the addition of excess acid the mixture is heated at the reflux

25  temperature of the solvent until all starting material has been consumed. After

cooling the product aryl-hydrazine of formula VIII salt is filtered and dried.

Scheme I1
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17 July 2003 5 10 15 20 Schene XVI RL ~--N N ~NH2 N Rs LVIII N\ NHzZ LXI
METHODS OF THERAPEUTI C USE LXI | The conpounds of the inven%j(;rjnI %Béﬁcti vel y
bl ock i nflammatory cytoki ne production fromcells. The inhi )

cyt oki ne production is an attractive neans for preventing and treating a
variety of disorders associated with excess cytokine production, e.g.,

di seases and pat rml %ﬁfﬁl condi tions involving inflammtion. Thus, the
conpounds of the Y§ on are uquHg for the treatnment of such conditions.
These enconpass chronic inflammtory %i seases including, but not limted
to, osteoarthritis,_nultiple sclgrpg (& pBarre syndronme, Crohn's

di sease, ulcerati veReorH | S, psoﬁr §§u§2®]ﬂ#{:%€’pyus host di sease, systemc
| upus erythemat osus ang i nsul i ™degendent di abetes nellitus. The conpounds
of the invention can also be used to treat other disorders associated with
the activity of el eyat | evel s of proinflR KMNH,cyt oki nes such as
responses to var ﬁ\éﬁt\i‘qdﬁgecti ouz/aggnts and gamraﬁljnit)er2 of di seases of

aut oi nuni ty such r mat oi e-arthritis, toxVidl shock syndrone, diabetes
and i nfl ammat ory bggﬁl" tseases GnNaN®2d to those |isted above are

di scussed in the Backgfiound of the Invention. R~ NN~ NH LIX\ S NH2 R3
EX/ ~N\ N-NHZ -48 17 July 20@3reducgddi ti on, the conmpounds of the

i nvention being inhibitors of cytokine production are expected to bl ock

i nduci bl e cycl ooxygenase (COX-2) expression. COX-2 expression has been
shown to be incre ﬁ aﬁ: cytokines and it is believed to be the isoformof _
cycl ooxygenase reglf?g O e for i ff baseati on (MK OBanion et al. ,

CH4CN 2. R,CO,Me
—~— X o
Method G R 1/“\/CN
- Xil
HO,C._CN R.COIC
X XI
R1
vit o etnecH m\
sy~ NH,

Method | |
| Ry xill

In Method E, an aryl amine bearing R, of formula VII is dissolved in a concentrated
aqueous acid such as hydrochloric, hydrobromic or sulfuric and cooled to ice bath

5 temperatufes. The most preferred acid is hydrochloric with concentrations between 3-
8N with the most preferred concentration of 6N, A nitroééting reagent in water is
added dropwise while maintaining a cold temperature. The preferred temperature is
0-5°C. The preferred reagent is sodium nitrite. The reaction is stirred between 10 —
90 min and a reducing agent is added while maintaing cold temperatures. The

10 preferred temperature is 0-5°C. Reducing agents include zinc, iron, samarium iodide
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"5 Proc. Natl. Acad. Sci. U S. A 1992) 89, 4888.) Accordingly, the present
novel conpounds woul d be expected to exhibit efficacy agai nst_those
di sorders currently treated with COX inhibitors such as the fadylyi29p3

T S A R AT ™
Background of trﬁé}gcﬂl&écg%tﬂ?ﬁp{lég#ﬁ%{%x%?}% N Ui & : 'ongr(:egfn[Efcllcﬂéce%ration of

neutrophils into si Fon or injury ore, in aye

further aspecgNOfTHectiby RirRE betA@nASPOURGHA Yuchbiod Wit AlkaIP T EY?H be
useful in the treatnment of diseases nedi ated predom nantly by neutrophils

such as str okbketwaen h3-déandial reagentnibalude isodinmaiysirexides pdtadsivovhydyoxide,

(ARDS) . 1 BB i ol s o o e g prfenpa ikl regen "
gl orer ul onephtdbl fum AEARLAS The WL ASHAGL f LAMIBL Aty S HIRARRIY GrgaiE ©

purul ent neni IS 0 ther “ce nervous syster sordel

henodi al ysi . ssolvéikaphes disthy) eties dblodeivhf, dthiebtatd ol ALEHTdnd chdrid¥NgLeMes
) and necrotizing 20 entrerocolitis. For therapeutic use) the conpounds of
t he i nvent i onongapicteyessiare dried withchgents sngh adMigER) iand a, 80 sargkthé volatiles any
conventional nanner,. Routes, of i nistration jnclude) but are not limted
Loyt r avenolrergpedopiosiede i rysraehs G sBicpn bolsar RO Nithom) by
i nfusi on)yesubki dransdermal ly) orally, topically or by inhalation.
The pref elrofedmmr@gg@%qcagééﬁ nistration are oral and intravenous. The
_conmpounds of this invention nmay be adm ni stered alone or in conbination

wi th adjuvants that enhance stability of the inhibitors, facilitate

adm ni stration of 30, pharnaceutic conpositions containing themin certain
embodi ment s, Bribkriaatls SrascR: GOCBRLbF BrEPareddrEMeaddor $nda Method F, 2

i nhibitory acli.yi . ) ggﬂ'qmﬁ; e : . i | dinng ot her
active i ngred{r{gﬁdtlg.yd%%\[/glﬁhggesous Y, dsrtd(}%hﬁag%mrﬁwdﬁgggi ’é%‘g'gn ggdr\}%#hgé:i on
t her api es uti hispended\iein aitisdens, ikrt) fien-paticaolvean dlich hediaghgléthas THF vl
avoi di ng possible toxicity and adverse side effects incurred when those

agent s ar® usdigxaae, shtsmpeistirepbaweerchings Und The mashpreferednetalhydside pe
physi cal |y cophj. i. ' ' e sasljuvant s
"to o si gt o R hytliddsid e B BRHOToVeE TN bl £ Feffer bl 730 M
may then be agiftynéstdreprefirdbdee hivtiylieften(IX)HdarceRntgite fs@ligolved ibaie

enbodi ments, the pharnmaceutical conpositions conprisi n%gsuch conbi nati ons
of conpounds adhdzqus. inert) roRspToHS selvens, sich ag dietipdrasheyy EHE0qdigrape andadded

about 20 %, . ] Is {z0 her eof .
The opti nmum pglﬁogerll °§§§9 ?%ﬁ%%ﬁg@ﬁ%éﬁﬁdﬁ%‘ﬁ}%ﬁﬁﬁﬁgﬁﬁﬁ&ﬂﬁﬁ%? }1%10 and is
Wi thin thE pumiktevs @keptaosievaikd tdngsbratiresbetvadeh.3-24 hetuRpddoved ty rode

conpounds may be adm nistered separately (either serially or in parallel).
Separ at e dosi teipgrategsnd diluigd adthed ngn-psdtisisplvent and aqusounadidgTheepgagic As

ohar mceut | calr Govarnith Wi opd Ping JERITHG abeu’ B MBS0 SRLNEROS 1
ordinary skil bnd thetdtutibdstremd iePO ;ﬁié’wriﬂé &réﬁ.ﬁa@nﬁﬂiebmq Which ﬁé_nud Be ub&l

exanpl e, ion exchangers, alum na) alum numstearate, Tecithin, serum
prot ei ns, buf fthoatfaghanmeificatiamt.er, salts or el ectrol ytes and

cel | ul ose- based substances . Preferred dosage forns include tablet,
capsul e, %%pl et) liquid, solution, suspension) emrulsion, |ozenges, syrup,
20 reconstitutabl e powder, granule, suppository and transdernal patch.

Met hods for pr, 0 S lﬁﬁ‘%‘_ﬂ? f l{ &1y C.
Ansel and N. GA?%%%l&gghﬁﬁﬁwg%gﬁ?%a? so%ggogge or m?ebg%]% s%érhug !l@élru 5’[

Systems, 5th eghobnisend ARt heRiedeigenls) 8h as BSBURHI@YEes-try Iitlciamn, RNt S
are wel | -reco%m zed in the art and rnay be selected by those of ordinary

skill in the dithiumranchlishininl dilsbpropplatdss iman 2y drewsh indt esn-puiticablvent, suctn
ticul tient. | di , L exel :
partieutar pais ?lﬂ:thyl etrklxers,%[l[ﬁ: e?nrgoﬁml(aql%?%sscoogglsb%?o%v 0% The preferred base is n-butyl

30  lithium, the preferred solvent is THF and the preferred temperature is -77°C. A

solution of cyanoacetic acid (X) in an anhydrous, inert, non-protic solvent, such as
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range from about 10-10Q0 ngl dose for a 70 kg patient. Al though one dose per
day may be sufficient, up to 5 doses per day may be given., For oral doses)
up to 2000 ngl day nay be required. As the skilled artisan mﬁﬂ?dawﬁx@éiate,
| ower or higher doses nmay be required depending on particular factors. For

i nstance, spediefliyt efhler, FISF@Rd divtahe, and iRt ?&MQWFHN isladdeParphuase wads or s
such as the patient's general health profile, the severity and course of

t he patient' smdirgainihgra wactiirstomperatura beloar @tbanchprdfartably atdg@#edit Thé reaction
treati ng physjci.an

. .- 50 7 ly 2003 10 1-[5-teat-Butyl -2 ..
p-tol yl - 2H pylsasiged bely 3_113,130[.42}% B%}(PI lﬁmln-g{@tqqg:iymgsﬁﬁ%tﬁ’&l of tbe digpjon pfe

H Lo/ 1 ooo YRR i3 codlgfid ¥iupepitreLbelbiips cpad biekfably 1 T Ra
2HC HC 5 O alkyl acid thlbride (XI) difsdlved'¥h hn GhHydedus, M nd=Protictol¥ent, Aulh ¥4 ur e
of 4-net hyl phenyl hydrazi ne hydrochl ori de 8’ 10.0 g) and

4,4-di met hyl - Giothyb ethen THEF and Hioxads, 67d gilost prefesbly THF hianddednbherreattion
onperat ur o, B Baargeqtp C hitviessn R0 and furaches with Rawausisgid
t enper at ure, 2 - .
ether. The c | qapnj : f ] i r

(MyS02) | Rermouat PSfuft SRRl RS s ot BB Wk Hk i,

tS Ir iturated wi étheiid raethiyl¥ne ¢hlogidee Thé ¢6¥binkd dRthnRy EXtiads Grel dri&d, SvieH adetMd | -

10  such as MgSO, and Na,SO,, and the volatiles removed to provide the B-ketonitrile
(XII) which could be used without further purification. )

The desired aminopyrazole (XIII) may then be prepared by Method Hor I. In
Method H, aryl hydraziné VIII and B-ketonitrile XII are mixed in an organic solvent,
15  'such as toluene, ethanol, iso-propanol or t-butanol. The preferred solvent is ethanol.
An acid, such as hydrochloric acid, p-toluene sulfonic acid or sulfuric acid, is added,
The preferred acid is concentrated hydrochloric acid. The mixture is heated to
temperatures between 50 - 100°C, preferrably at 80°C, for 10 — 24 hr and cooled to
room temperature. The mixture is diluted with non-protic organic solvent, such as
20  ethyl acetate, ether, chloroform and methylene chloride, and washed with aqueous
alkali, such as sodium bicarbonate and potassium carbonate. The organic layer is
dried, with agents such as MgSO, and Na,SO,, and the volatiles removed to provide a
residue which is purified by recrystallization or silica gel chromatography using
hexanes and ethyl acetate as eluents. The product-rich fractions are collected and the

25  wvolatiles removed to provide the desired amonopyrazole (XIII).

Alternatively, using Method I, aryl hydrazine VIII and B-ketonitrile XII are mixed in
an organic solvent, such as toluene, ethanol, iso-propanol or t-butanol. The preferred

solvent is toluene. The mixture is heated at reflux temperatures for 3 — 24 hrs with
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17 July 2003 To a m xture of 4-am no-1-naphthol hydrochloride (LXIII)
(172.1 g) in 750 nL anhydrous THF at -78 C was added dropvviﬁeJLW%éO?pO mn
n-butyl lithium (490 nL of a |.60 Msolution in hexanes). After e
addition was conplete the mxture was .allowed to warmto roomtenperature
and then cool ®dotropic #&notal af dvatkir-and morkeduy 34 debicribedsbort proGiBotid, 192 g)
in 200 nL THF was added over 20 mn. The m xture Was slowy warnmed to room
tenperature adBingpyiazelg X1k 3 h and nost of the volatiles renoved in vacuo.
The residue was diluted Wth ethyl acetate (1 L) and washed with water (2 X
200 nmL) and brine (200 nL) and filtered through celite and dried (MS04).
Renoval of the volatiles in vacuo provided LXIV (226.1 g). 10 A m xture of
LXI'V (0. 397 g gefleiahbyaitidaRi {0y Hewiveld dhdioth liot i

pot assi um car bogngte %}8#996 g, powder ed) ?G%h%gégéﬁtlglgﬁg%ggﬁﬁiz?ﬁﬁgn%gsﬂlﬂ%at ed
at 80C for56 hr, cooled to roomtenperature and diluted with water and
ethyl acetate. The organic |ayer was washed with water and brine and dried
(MgSO~ ). Renoval of the 15 volatiles in vacuo and purification of the
residue with flash chromatography using ethyl acetate as the el uent
provided 0.277 g LXV. A mxture of LXV (0.26 g) and I-1Cl (0.6 nL of 4M HC
i n di oxane) i.‘ﬁ‘ch%n{g'l i oxane was stirred at roomtenperature for 18 hr.
Renoval of the Vvo agl | es in vacuo provided LXVI. 20 As outlined in Mthod
)3 (Schene 1), a mxture of LXVIl ( 0.076 g) and phosgene (0.68 nL of a |

. 93 M sol ution jetigd yene) in 10 nL nethyl ene chloride and 10 nL saturated
sodi um bi carbonate was stirred rapidly for 15 min at 0-5C and the organic

| ayer dried (MySO4 ). Renoval of the volatiles in vacuo hﬁft a

resi due_whi ch added to a m xt ulawsfssbhis di hydrochl orfde salt from above
(0.104 g) and N, |{-di-i sci?25 propyl erégdenti ne (0.32 nmL) in anhydr ous
THF. The m xtfr. ' My ed oversi-ght—and—aid | uted with e$h_;u acetate and
water. The orgéanic |ayér was washed with water and brine ajid dried (MySCa).
Renoval of the volatil®s in vacuo and purification of thd&Ryesidue with
flash chromat ogr apﬁWusi ng ethyl acetate as the eluent and xy )
recrystallization of the solid with water and ethanol gave | ) mp. i
32-133C. 30 EXAMPLE 2 -52 17 July RQO3

1-[5-tent-Butyl-2-pp {e- 2H- pyrazol - | ]-3-[4-(3-(tetrahydropyrat>t-2-yl
oxy) propyn- 1-yl)na 1-yl]-ure& OLXVIII NN ° NH~NH\ I L_XVI |
LXI X Pd(PPh3)a Tol ,2 B&duée nBuLi Cl SnB §3HLXI X R=THP 1. COCl 2 gf NaHCO3
CH2C12IH20 O "1 1 --- N 1 ~N~ 1 Br 3N N'2.2H\ Lxx H N~H

XVi

A mixture of 1-aryl-5-alkyl-butane-1,4-dione (XIV) and a sulfating reagent, such as
10  Lawesson’s reagent or phosphorous (V) sulfide, and preferrably Lawesson’s reagent,
is dissolved in a non-protic, anhydrous solvent , such as toluene, THF and dioxane.
The preferred solvent is toluene. The mixture is heated at elevated temperatures and
preferably at a solvent-refluxing temperature for 1-10 hr, The volatiles are removed
and the residue is purified by silica gel chromatography using hexanes and ethyl
15  acetate as eluent. The product-rich fractions are collected and the volatiles removed

to provide the substituted thiophene XV.
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O/l OO.N_.NHN ~ ~N~ H 2 Tetrahydro-2-(2-propynyl oxy)-2H pyran
(LXVI11) (2,50 nmL; 17.8 mmol) in 100 tnl, 10 anhydrous THF qz Ji K@qﬁpunder
i nert atnosphere was treated with n-butyllithium (7.1 nL of pa

solution in hexanes), added via syringe. The reaction was warned to 20 C
and after |h Atrhixtinegf sehstipied thiaphenh Kt is dissolved ima splvears@hmsatdtiovas

dded. Aft I r.tri t -20,C h th tio ' hed
Wtho i ut o NETBOUIE BT A A T5e prsPedp et At e Ay T ARG S 50
m.). Th nmbj t I | Y0200 1

br |) ne aﬁdC gr [ %d&?%s%%@?é&f) ? g?cf?rlr;ﬂlﬁ}( g‘#i-gon @aglsgﬁ{ogfcﬁgé{@%rra‘é@ﬁg%&%g&ﬁ |"h

vacuo to prodygsivéenfisicinss &ei€hhlddride lor acbtié agid, WitthepRifeRed Sl¥entitelnh) - A
m xture LXVI1 (Exanple 1 ) (. 1.00 g; 3 .76 mmol) 'and phosgene (5.6 nL of a

2 M5 sol uti ozcetin anbydrisiedy added whilsraonting fRI0T amd prefeveatdy teeatl° €2l Eoeor di ng
to Method B (Sch | . Ex | . .Th duct, ified b
Lrituraci on WROHOHGE SHTH ZFAveB 10120 anifgedredhontoden oul Gxtaptedsvigh 4 3on7

|, 97%vyi : ] . ; ,
3105 ol 5 anbfoHpAOBhoSuh & ety FoBHbut Ay Tde BYictiblelc chiqiie?

at nospher e wa¥hé opahiexnhdthateatashd sithragRERRIRN0 AR RelhRpehadudigd) (350
g, 0.305 mmol). The~reaction mxture slowy changed color to black, After

40 nmin heat i niiak&k aod dap®Qy anddhe vplatiles removedc (Themresiidne isrpurified bysdlicadgel o
anbi ent t erature) a.5 M aqueous solution of KF ( 7~.nl) s added. The
m xture S?WPP‘@H)@}?@S%%I Xgh5p a%‘?ﬁél’yi ?ﬁ?ﬁ‘?? AR csn ra% g@vﬁ%‘"@ tractéd
with ethyl acglaidser*lelitd and IR VoRHNIRAEIRNDOVRIE hE SLatyINEh Ry 1S hed
with brine ang %ri g% (l\/g§04) fmfi l'tered angloa%? v%xl%gﬁéltes wer e rer¥oved in
vacuo. Col umnitiotidoptiengr AptPlarylsi-allyyRS-nitrathivpherecBtradizeid byhnetalsesuehwant |
foll owed by recrystallizatian fromhot ethyl_acetate/ hexane afforded, 780
mg of 2, np 1B9R.1E0ANGE Zifoor gAY *}yc*?w?w{ dThe prgterradyagpqtionpcsursyyigpisen
butyl -Z : ic acid t t 1100 0 _
p-t ol yl - 2H py "ol oIy tegRepergs beteen 20 N S s Frap R HAPEnC 25770 e
(3): 25 305 - Shin. ARededo)ing @ODoth tethpkiatii@ thd re@ttidn 18/BlutedNvith waterPhratized /
Nl 1BOC D~DC NHBOC = . ] . ) ) .

with alkali, such as sodium hydroxide, potassium hydroxide, potassium carbonate or

sodium bicarbonate, and extracted with a non-protic solvent such as diethyl ether,

ethyl acetate or methylene chloride. The organic extracts are dried with agents such

as MgSO, and Na,SO, and the volatiles removed to provide the desired

20  aminothiophene X VL.

Other desired aminoheterocycles can be prepared by methods known in the art and
described in the literature. The examples the;t follow are illustrative and, as
recognized by one skilled in the art, particular reagents or conditions could be "

25 modified as needed for-individual compounds. Intermediates used in the schemes
below are either commercially available or easily prepared from commercially

available materials by those skilled in the art.

Scheme I'V outlines a general scheme for desired aminoﬁxréns as described by

30  Stevenson etal. (J. Am. Chem. Soc., 1937, 59, 2525). An ethyl aroylacetate (XVIL)
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LXIV ~I LxxIl N,NNHz Method Bi | ----- Sl XV LXXE T tid . NI/ NH
LXXI'l I ~O1I t~N~ ~I~~1 / I /I 3 To a m xture of LXIV(aawI@Iy? (0.51
g), 4-pyridinyl-1-propanol (0.76 nmL), and tri phenyl phosphi ne '( in 10
mL anhydrous THF was added dr opvm se di ethyl azodicarboxyl ate DEADC 0.90
nL). After stil§ dﬁsquslvemogmro i¢ privens) %lphlaégthﬁépﬂ HBrandderatad %le&étrong

i f f Al h h [.a h
ethyl acet at e a5 YRt S oI o R TR SR A el Hnd Suceifh BFERRES | ons
i n vacuo provigiga %Hﬂnéﬂ%%laikyﬁcemet@{\quat Wken(&rit&r&)s@ﬁ%bﬂc (”Fffect.on

Min dioxane) in 10 nL anhydrous di oxane was stirred overnight.

of the preci pistiairg thy reaettormmntiliotstaating maperial ratesing, X4k ipoutedoritd cdlExvanglaadl )
(0.23 g), saturated NaHCO3 (1 S nl), dichloromethane (15 nli), phosgene (2.1
nL, 1.93M#9n esireasekyithadonsprptic iqbveglt &he ppmbined gxtracts awecdsiedi with agenissuebd B

Sch | d | f h d
Chr omat ogr aphyP HEY S5 ST a Pt febiebfts PRk at BE sven dotasd fhout further
concentration f;ﬁE ﬁmWrggﬁﬁlEd by altif1hdé & bicHificd Bel\¢ to dglta hpvert éﬁlﬁeto-es%eg

recrystalli zatpl rom acet at e/ net han provi urea 3, m
C. -55 .SL3B#Ha pﬂotﬁ‘cfsb[veﬂ]\lsadlr as eftiainol, tis kedtatlin thd prederiog cif(hﬁﬁmEMAmﬂEsu@h as

I- [S—Ierl butyl -2 p-tolyl- ,p razol - 3-yl J-3-[4- (Z- (nor phol,in-4-y1)-2
oxoet hoxy) napAtHumiceer- decf‘ é’ (230 hr. agg c:@raq(pq_\}&tb:amogcprgpgscgv@}g%@e

L0 O e QAP Rt o 95, WO, e R Qe N -0

NGG~
(XX) may be carried forward without further purification or purified by distillation or

silica gel chromatography. The furan-ester in a protic solvent; such as ethanol, is
treated with hydrazine hydrate and the mixture heated for 2-5 days. The hydrazide is
isloated as above and treated with hot formic acid and the resulting furan-amine (XXI)

15  purified by distillation or silica gel chromatography.

Scheme IV
0 0
O O R base
R OEt
R 3/1']\)]\ OEt -+ 1\n/\Br ———— 3
O R,
XVII XVHI XX o)
" R Eygrazine R,
aci = ydrate =
-—_— @) _ —_— 0] P
heat CO,Et acid NH,
R; - R,
XX XXI

20
The synthesis of substituted 4-aminooxazoles may be achieved analogous to a

procedure described by Lakhan et‘ al, (J. Het. Chem., 1988, 25, 1413) and illustrated
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To a solution of norpholine {0.55 nm.) in 5 nL of anhydrous et her at 0 C was
added chl oroacetyl chloride. Collection of the precipitate 3/

filtration provided amde LXXIII. A mxture of LXIV (Exanpl e @VW44 g),
LXXI'Tl (0.30 g), and powered potassium carbonate (0.70 g) in 10
acetonitrile ywascHas ¢d A midlroff@6yld; %img@mc b RIjIeGRL ur e,
and diluted with ethyl acetate and }\,Natyer he )ﬂgn?% | ay er(a%;si vvashlgd wth
wat er, sat ur aamhddikadsetaterinmestichcidis l(dngﬂ(ﬁt)ma-rldmﬂﬁowbbdm ¢oededrtemoamed i n

vacuo. Purification of the resi h chromat ogr a si ng 20% et hyl
acetate in helCHReLatye “mﬁ'eq‘@lnﬁléeﬁfw‘gh&&%n aB?“‘PFFg g gkproyide

HG (0 7 i SRR KT AR oy Clireg. ﬁéﬁé‘tm ugiughé%‘k%ff@%t%?r°gé o

over ni ght .5 Cobhgfiéd By reetystaitzatontr Rilicat 1bur %@Hlltratlon provi ded
LXXV. LXVI| ExarrplgﬁlobiS 1), (0.13 g and L wer e reacted according

to Method B (Scherre | and Exanple -56 17 July 2003 1 ). Trituration of

t he residue |3€W‘ t hanol /water foll owed by collection of the solid by
vacuum fil tratf ‘b ovided urea 4, rn.p. 240-241 C. EXAMPLE 5 5
1-[~-tert-butyl-2 p-tolyl- 2H-pyrazo|-3-y|J-3-[4-(2-(1-oxothiormrpholin-4
yl ) et hoxy) napht hal en-1-yl]-urea (5): Br~Cl LXIv . Ki Ol NN~ O1i |
LXXVI 11 SCI HC NHBOC LXXVI O-Cl i NH2 * HCl LXXVI w O-X ORXXVIT NN ~ |

w G G 1, DI PFA ~ 1 (Method C) XXI X X = CINN@@AC )\N
+ o %=
i} -~ Ry” TCN Ry "H HOAc NH,
R3
XXl XXl XXIV

10 The synthesis of substituted 3-aminopyrroles (XXVIII) may be achieved in a manner
analogous to Aiello et al., J. Chem. Soc. Perkins Trans. I, 1981, 1. This is outlined in
Scheme VI. A mixture of aryldioxoalkane (XXV) and amine (XXVI) in acetic acid is
heated at 100-110° C for 3-6 hr and worked up in the usual manner. The product
(XXVII) in acetic acid is treated with a nitrating agent, such as nitric acid and

15  potassium nitrate in concentrated sulfuric acid. The mixture is poured onto cold water
and extracted with a non-protic solvent. The combined extracts are dried with agents
such as MgSO, and Na,SO,. Removal of the volatiles provides the nitro-pyrrole
which which may be carried forward without further purification or purified by
recrystallization or silica gel chromatography. The nitro-pyrrole is reduced to the

20  amine with iron in acetic acid or by catalytic hydrogenation using palladium on
activated carbon. The aminopyrrole (XXVIII) may be carried forward without further

purification or purified by recrystallization or silica gel chromatography.
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Acetone LXXX X = | (BOC)20 SC ~ ---~- C ~ N 130C LXXXI ONaIO48b) HCl C
~=---_ NBOCLXXXI I OSDPEAp * HJd DWW LXXXI I i OON " ~ =S ON
GGl ~1 5 17 July 2003 A suspension of LXIV (Exanple 1) 1(73’%/6993
powder ed potassium carbonate (13:3 g) and 1-brono-2-chl oroethane (5. S g)
in 100 nL aceBemime Vie was heated at 80 C overnight, cooled.to room
tenperature and partitioned between ethyl acetate and water. The organic

| ayer was washed with brine, dried (MySO ~ and the volatiles 5 renoved in
vacuo. Purification of the residue by flash chromat ography using 25 ethyl
acetate in hexanes t he eluent and concentration of the product-rich
fractions in vacuo ovided ether LXXVI. A mxture of LXVI (2.0 g) and HC
(15 nL, 4.0 "' Min g i.g, 10 anhydrgus di oxane W3AGtirred

over ni ght. EtherR nd't her%r ecifprtilte, col | ectEd By Vacuum
filtration to afford LXXVIIl As outlined in 10 Method d,'\eeécherre 1) a
solution of LXXVLT (1.6 Q) Ophenyl carbamat e LXXVI | I) prepared from LXVI I,
phenyl chl or of or mat e 05 equivVv), pyri dlw(fﬂ equiv.) in THF, (2.3 g) and
dii sopropylethylamne (3.1 g) in 10 nL an rous DI\/SO was stirred for one
hour and diluted with ethyl acetate and water. The organic | ayer was washed
with water, 50% NaHCO03) brine, dried (MyS04), and the volatiles renpoved 15
in vacuo. Purification Bf the residue by flash chronat ogﬁ{aphy using 33 %
et hyl acetate in hexanes t he el uehtHd centration of product-rich
fractions in vacuo, RgH by trituratiomw th 33 "Ret-hyl _pcetate in
hexanes provi ded LXXI X m xture of 2 R¥Hdcd 1. 6 g) and sodyu NH)dI de (S.0
g) in 10 nL acetone wasRieated at reflux for 4 days) cooRdd to rfoom
tenmperature and diluted with 20 di chl oronmet hane. The or gaﬁl cs were washed
with water, dried (NaZS%QV"and t he XXV

5  Inananalogous fashion, a mixture of amine XXIX and 3-aryl-2,5-dioxoalkane (XXX)
in acetic acid is heated between 80-110° C for 2-24 hr. The reaction is diluted with
water and extracted with an organic solvent. The combined extracts are dried with
agents such as MgSO, or Na,SO, and the volatiles removed. The resulting pyrrole is
treated with a nitrating agent and subsequently reduced to XXXI as described above.

10 The product may be carried forward without further purification or purified by
recrystallization or silica gel chromatography. This process is illustrated in Scheme

VIL
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vol atiles renoved in vacuo to provide LXXX. To a solution of thionorpholine
(0.50 g) in 25 nL of dichl oronethane was added ditert-butyl qif‘ﬁnpm e. The
m xture was stirred for 18 h at roomtenperature and the 25 volatiles
removed in vacuo. Recrystallization of the residue from hexanes provided
LXXXl . To a s$dhemiedilof LXXXI (0.40 g) in 8 nL ethanol at 0-C was added
sodi um periodate. The m xture was stirred at 0 C one hour, warned to room
tenperature and stirred five days. The m xture was diluted with water and
extracted with dichl oronmet hane. The organic | ayer was washed with brine,
dried (Na, SO4) and the 30 vol@tiles renoved |F|p/ cuo. Tri ation of the
resi due with hexanes provi dedjsul foxid LXX3(1 T a solu

(0. 1 S g) inRg—ThHgi ¢hl o Eddeg hrifl Uor d3get ¢

0.52 m). The nixture was gtirrgd 5 |) and tfe itggde 17 Jul 20NHyol ati | es
removed in vacuo. The residue wRy di®sol ved ig Het hanol aR{ HO (4.0 Min
di oxane) was added. The volatiles were rem)ée €AHC Y acuo to provi de

sul foxi de LXXXKXIX A m xture of XBXXXI Il (0.05 g), LXXX (0.1¥X¥)., D PEA
(0.06 nm.) in 2.5 nL DIviIF was stirred overnight. The m xture was
partitioned between ethyl acetate 5 and water and the aqueous | ayer
extracted with ethyl acetate. The corz'rbined organic |ayers were washed
with briné, oé]‘lbé'él ng%ewyn%lﬁaqu%(WXB magdenseparediin HmpRaeranalogens i at i on
of ‘the resi dugeliid &30 CHLRIRYRAL PN 315538, 9R¢ HRLOARRI StheRldWin ARG at ©

as 'the elue contentration of the product-ric ractions Invacuo
provi ded ur eamxturBloff amtey2iide RXHN, daehyRe KIEXHT and dulfifr-ih @i nidrohs 2
p-tolyl-2H pyrazol -3-yl]-3-[4-(2-pyridin-4-yl ethenyl)naphthalen-1-yl]-urea
(6): 15 N Br sivent,suglpmythanol and methanol, ispddeddrapwiye abgses syallasNHBOC NHBOC

AR trNxeghyianilinle\.lHﬁé m-{thLAfreul%\l(Iezlite&/Ettng% t%ri% hr. The mixture is cooled and

10 the excess sulfur removed. Acetic acid is added to neutralize the mixture and the
solid collected. The imine XXXIV is treated with acid, such as hydrchloric a;ld
t;)luenesulfonic acid, in water and an organic solvent. After the starting material is
consumed the reaction is worked up and the product XXXV may be carried forward
without further purification or purified by recrystallization or silica gel

15  chromatography.

Scheme VIII
R1
CN o ‘)—s
+ S / . ,CHR
—————— N 7 N /2 1
R; NH, Rj H Base
R3
XXX XXX . XXXV

Acid 1>]-S

Water N\%\NHZ
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o~\ ~i N ~(/ NG~ .i 1 XXXVI 6 -59 17 July 2003 S 10 1S 20 A
m xture of 4-bronoai ni nonapht hal ene (5.0 g) and di-tert- but%g}‘l@?o@gnate

(5.9 g in 100 nL toluene was heated at 70 C for 15 hours, co00 to room
tenperature and the volatiles renpved in vacuo. The residue was dissol ved

in ethyl acet ) [ e
vol atil es rerrlg%fe‘ncfh %gg%ﬁgl&&d%eﬁﬁ%oﬁ%m fX‘%Xg%IW ﬁg‘gro g3| due fd(;b%d!% t
petrol eum et hiescrtb“ed\b}deWWhN(J @WWWLGJQTB: 30, 869)’ris)1lmmatedidhed to a

suspensi on of LXXXIV (2 g inb of triethylamne) followed

pal | adi um (1 |SchermedXs eA(rmxmmogghsamnttﬁql é‘rlwf&n@@l -Garperedisracicd Xﬂéﬁ imp. The
t heated .at 110 .C for .f | ed te

i 1 uted w ¢ Y soIgens -derly e Setr 36, SrpittpganEer d90f Rl 4,

brine, drised i &@S%&F Ayt §s Wﬂx@&dx& 2% pbea@am%tratevla%awﬁw sfAbioRi@f

t he resi due by I chromat ography using 50 % et hyl acetate in hexanes as
the el uent ankifterahe snattieg materialf hastbeep consuatedrthe hea‘cuanus powred ontcive@nd the
provi ded napht hal ene LXXXV. A solution of LXXXV (0.34 g) in 10 nL TFA was
stirred one IsoduchgEtracied wahatnqndgoa%ﬁ@lve@ |Thﬂ\/%0@n@‘bcbﬁf@ﬁﬁ$ aeeqdri

6. “56a" SsSB4 6, S5 051 BRI Bobes ThA e °°
p-tolyl - 2H pykazel 18» e almfie [wieh(ifort #r 4¥BiE Q@Wd‘fﬂi)}”'&’dtil?ﬁé RP@Mg@nation usin
4-yl ) et hoxy) napht hal en-1-yl]-urea (7): I LXXX

~0~-0 HCI10! Q@alladdim @i m:«m&rbenl The- zﬁﬂmo tm‘bphcnwmﬁjb@e carriedforwarde of

LXXXVI'I {prepared ?3/ thod of Y, Jin X 1994, 3
7, 2791 ) (o‘ﬁlﬁw riljegpuri @@@@Fdw}f@d&ay I(eéfot l@}marﬂﬁs H%S?(o 068 g) was
stirred overn glla#) ed with ether and water. The organic |ayer was
washed with br| ne (MgSQ) and the volatiles renoved in vacuo.

Purification of the residue by flash chromatography using a gradi ent of
1- 4% et hanol&g@ghg acetate as the eluent and concentration of the
product-rich ns in vacuo provided 7, rn.p. 85-90 C. EXAMPLE 8 10

15
R COMH 1, Acid 3 R,
Rz'/Z_S-§ 2. Reductio; Rz/z} NH,
XXXVI XXXV

1,5-Disubstituted-3-aminopyrazoles (XL) may be prepared as shown in Scheme X, in

20  a fashion analogous to the procedure described by Ege et al. (J. Het. Chem., 1982, 19,
1267). Potassium is added to anhydrous t-butanol and the mixture cooled to 5° C.
Hydrazine XXXVIII is added, followed by cyanodibromoalkane XXXIX. The
mixture is heated at refluxing temperatures for 3-10 hr. The mixture is cooled to
room temperature and poured onto ice water. The product is extracted with an

25  organic solvent. The combined extracts are dried with agents such as MgSO, or
Na,SO, and the volatiles removed. The product X1 may be carried forward without

further purification or purified by recrystallization or silica gel chromatography.
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15 20 1-[S-tert butyl-2y~-tolyl-2H pyrazol -3-yl]-3-[4-(2-norpholin-4-yl

et hoxy) napht hal en-1-yl]-urea (8): O* HCl C LXIV K2C03 ~O O=N HCE C%~N [
NH2 * 2HCL Lxxxlx wi NHBOC LXXXV I | | LXXXIX O ( w O-N N) 1 Jdfy2003 _ _
i 8 Method B LXVII A mixture of LXIV (Exanple 1) (0.464 g),

4- (2- chl or oet $uHepi@ax phol i ne hydrochl ori de (0.3435 g) and powder ed, pot assi um
carbonate {0.93 g) was heated in acetonitrile (15 nL) at 80 C for 3 hours,
cooled to roomtenperature and diluted -61 17 July 2003 S 10 15 with

ethyl acetate 'and water. The organic | ayer was washed w th water, brine,
dried (MyS04) and the vol atile rBfoved i nPyg@EumPuUri f Roation of the

resi due by flgash ghnyret.-poER sing 12 Bhtoxehes in eth
el uent and conéentration in' i

LXXXVI I'1. A solution of LXXXVIYl (0.511 gjBa@{ HO ( Ry, “gf a bikl,di oxane
solution) in 5 nL di oxane was Stirred at room tenperature hours. Renoval
of the volatiles in vacuo provided the product LXXXlI X, which was reacted
with LXVI1 (ExanMXXMIll) accor dKXXIXo Method B to provide 8XLm p. 142-143
oC. EXAMPLE 9 1-[S-tert

butyl - 2- (2- net hyl pyri di n-5-yl)-2H pyrazol -3-yl]-3-[4-(2-norpholin-4-yl

5  The synthesis of 2-amino-3,5-disubstituted thiophenes shown in Scheme XI, is done

in a fashion aﬁalogous to Knoll et al., J. Prakt. Chem., 1985, 327, 463 . A mixture of

substituted N-(3-aminothioacryloyl)-formamidine (XLI) and substituted bromide

(XLII) in a protic solvent, such as methanol or ethanol, is heated, preferably at a

reflux temperature, for 5-30 min and cooled below room temperature. The product

10 thiophene-imine is filtered and dried. The thiophene-imine XLIII is converted to the
thiophene-amine (XLIV) by treatment with aqueous acid.

Scheme XI
SH
~ Heat
RHNSY N ONHR -+ g gy - .
R1
XLI XLIH
R, R, -
/ S Aqueous / S
//\
AN NR Acid ZNH,
R, R,
XL} T\,

15

The synthesis of 1,4-disubstituted-2-aminapyrroles (XLVIII) may be accomplished in
a manner analogous to Brodrick et al. (J. Chem. Soc. Perkin Trans. 1, 1975, 1910),



et hoxy) napht hal en-1-yl]-urea (9): NOZ a) Diethyl malonate sodiumCl b) HC
O CN N.N NH2 Hcl XCI NOZ NH2 NHNH2 a) NaN02 H2 PdIC ~ 1 H20 g v 5063 ~.
WN----.. wNdiaxane b) SnCl 2 XC LXXXIX | Ovy. O-N Mt hod Y% NG -
\

"1 N9 A slurry, of diethyl rralpﬁnate (42 L) and sodium (4.71 g) was,
war med s| owl yapdaoilustrated im §Chome Xl Hhe pofassivrp salp offoumylniride Xb(y ia water iso

mn. before begj . r g Jol.uen

2-chl or 0-5-ni tF %%9%@1 %gm%%ig?g%‘& \‘e/i\élegr?l g agiﬁyoaré@ tgﬁg’lftlli'éeeﬁ*ﬁ(a?(%iortgb %ﬁgg&g{gﬁgg at
110 C for 1. 5nhﬁ.urmeaﬂﬂn@{rﬁu@mvgrrp@d&kwd%yﬁl&atioﬁ%oluédbuagfdﬁdfufehial7 h.
After renoval of the volatiles in vacuo, 6 N HO (200 nL) was added and the
m Xt ure heat estifred atabbextemperatude waitlla bass! sadh o ethenotic partgesivat ethexidd fe 2-5

sol uti on was ggul';ﬁ[al i é)?d' wth soli q‘ sodi,ym carbonate ) extracted w th ethyl
acetate (6x 16band the volatiles rgnovedo|lhgr g di}pied yithyater Xigated Yiteand

t dar k i Thi i.ak . ifled. f [
20 o et nyl " aceeepl tolvebe ThE EbbINATRRES Cdticui RSCFRAT ARG V3ol
of the producNa[S$G[add M vbRffesabhRveLdT HME%@(LWHDWE&Haﬂ%d OrWargt ure
of 2-methyl-5-nitropyridine (13.0 g) and 14% Pd on activated carbon (0.1 Q)

in 1, 4-di oxanwithes0fumber perifitayionayensdfied batredPstpldizatiororziidaget s and
filtered over celite. Renoval of the volatiles in vacuo provided 2 10
met hyl - 5- ani nGFPMAEFEPIYA sol ution of this compound (9.90 g) was dissol ved
in 6 NHGg (100 nmi)) cooled to 0 C) and vigorously stirred throughout the
procedure.” Sodiumnitrite (6.32 g) in water (50 nL) was added. After 30
mn, tin (1) Sechdm¢ K@l dehydrate (52.0 g) in 6 N HO (100 nL) was added and
the reaction slurry was stirred at 0 C for 3 hours. The_pH was adjusted to
pH 14 with 40% aqueous 15 potassi um hydr oxi de sol ution Ra 6ﬁ1ed W th
ethyl acetateRTpe nbi ned _gr gaybc_extracts weh@ddr i ed ( F04) d renoval
%

of the volatiles Yn vaelo provid hydrazi new uti ornof XC (8.0 g)
and 4, 4-di net hyl - r@opent anenitrile (10.0 g) iM®8 hanol (200NHL) and 6 N
HCl (6 nL) was refluxed for 17 hours and cooled to roomtenpggature. Solid
sodi um hydr ogen cXihonate was adde¥l.¥b neutralize the 20 sol ution. The
slurry was filtered and renoval of the volatiles in vacuo pr%_i[\med a

resi due which was purified by colum chromat ography using et hyl ‘acetate as

the eluent. Concentration in vacuo of the product-rich fractions afforded

XCl, which was reacted with LXXXI X (Exanpl e 8)R§c_cir>3di\ng to Method B to

provide 9, mp. 121-123 C. 25 EXAMPLE 10
1-[S-tent-butyl -2-(2-nmethyl pyri dkog Yyl ) - 2H pyr ol\-yI]-3-[4-(2-pyridin-4

-yl et hvxy) napht hal en- 1-yl ] - ur ea—16—36 N NH,
EtOH |
Ry
XLviit

15 The preparation of 1,2-disubstituted-4-aminoimidazoles (L) by reduction of the
corresponding nitro compound (XLIX), for example with iron in acetic acid or
catalytic hydrogenation may be accomplished as described by Al-Shaar et al. (/.
Chem. Soc. Perkin Trans. I, 1992, 2779) and illustrated i‘n Scheme XIII.

20
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-63 17 July 2003 1JCIV 5 10 "N | HO Ph3P DEADC XC) I\/Ethod B ~N1 i O HC
wi NHBOC N1 Oi i NHZ* HC XCi XAli O( /INNG ~ '/L 3_10
To a solution of LXIV (Exanple 1) (0.962 g), 2-(pyridin- 4 yljetj‘#g 8? (1.4
g) and triphenyl phosphine (2.90 g) in THF (25 nL) was added dropw se DEADC
(1.8 nl). The Sehahe@liwas stirred overnight and the volatiles renoved in
vacuo. Purification of the residue with flash chronat ography using et hyl
acetate as the eluent and concentration in vacuo of the product-rich
fractions provi d XCl'l. To a solution of XCII (1.4 g) in dioxane (15 nL)
was added HCI 7L of a 4M di oxane solution). ke sol ution was stirred
over ni ght and p od CI 11 was Reduddiond and dri edN-FRi s was reacted with
XCl (Exanpl e 9) Q)r to Met-hed—-B-te provide ﬂ%ﬁ 189190 C. EXAMPLE
11 15 R2

2
1-[ S (1- et hyl cycI ohex 1- yI ) 2- phenyl - Zl'i - pyrazol -3-yl]-3-[4-(2-norpholin-4
-yl et hoxy) napht halxtirfxl yl]-urea (11): _6q. _ 17 JulI—y 2003

5  2,4-Disubstituted 5-aminooxazoles (LV) may be prepared in a manner analogous to
the procedure described by Poupaert et al. (Synthesis, 1972, 622) and illustrated in
Scheme XIV. Acid chloride LI is added to a cold mixture of 2-aminonitrile LIl and a
base such as triethylamine in a non-protic solvent, such as THF, benzene, toluene or
ether. The preferred temperature is 0° C. The mixture is stirred for 12-24 hr and

10  washed with water. The volatiles are removed and the product LIII treated with
ethylmercaptan and dry hydrogen chloride in dry methylene chloride for 5-30 min.
The solid 5-imino-1,3-oxazole hydrochloride (LIV) is collected by filtration,
dissolved in dry pyridine and the solution saturated with hydrogen sulfide during 4 hr
at 0° C. The mixture is diluted with an organic solvent and washed with water and

15  dried. Removal of the volatiles provides the 5-amino-1,3-oxazole product (V)

which may be carried forward without further purification or be purified by silica gel

chromatography.
Scheme XIV
0 NH,  Base
q, e = AR
R; Cl R; CN
LI LI ‘ LI

1 1
EtSH >/_O Pyridine >/—O

— N —_— N_ .
NH NH

20 LIV LV
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5 10 15 NHNHZ COOH a) (COCl)2 DVF CN ° | b) NC ~COOH n-butyl 1ithium XClV
LXXXI X Method B~ """ . O~\ o~N~ ---~ NN~ .~L i ~OG 1§|Ju§\)1[\5'd8§2i XCV
To a solution of cycl ohexane-1-nethyl-1-carboxylic acid (1. Z g ns5 nm

I
nmet hyl ene chl ggi de S a d,.oxal.yl | or.i de sol utio 55 of,a 2.0 M
met hzl ene chl 3?‘? 8%“‘3%‘%??g‘g)"d‘ﬁ‘ﬁﬁ{%“dﬁg‘ﬁ%?@é’ﬁﬁ?&sdﬁ%’qﬁ(\ﬁ—e.cow shfdasur e was
refluxed for : L T : | gd m rapur e.
Oy anoncet | o angupled i SEREmeDOy n@AdBARIFR AR EO0, LB O CHRRT 1BFRE 152
vol ati | es renffeednixtureadsabstithted aadnaketona(liVZ) dhduyaydnmide e water 40d agekici n

anhydrous THF (70 nl) was cooled to -70 C and treated with n-BuLi (2.5. M
in Hexanes) sheifiwas agded aqugous spdivmthydroxdde-entd pH 4.5iisacaeked: Theanizture i,

When the red ¢ol.o LS C(is&. after. 15 Q. nL of n-BylLi sal utjon),
Uhe sol ut i on G658 aESEPUE Fat-5 e oble anflbesieifid st onlat HrdroRider She
above {9.21 dhcmvmgesﬂeate@bfﬁma&gga 8dfgg portion. The mxture was
warnmed to room tenperature, stirred O. ours, poured onto 1 N agq. HO (200
m.) and extracted with chloroform (3 x 100 nL). The conbi ned organic |ayers
were washed with saturated aqueous NaHC03, brine and dried (MyS04). Renoval
of volatiles Sﬁhﬁﬁ%ﬁb’provided a residue which was purified by col um

chr omat ogr aphy usi ng hexanes and ethyl acetate as the eluent. Concentration
in vacuo of the product-rich fractions provided XCIV . A solution of -65

17 July 2003 XCIV (0.80.g) and phenylhydrazinegﬁﬁﬁ48 m.) in tpluene (5 nl)

was heated with ggeotropic renoval of water ov bht and the’_1 | ati | es
renmoved i n vacuo.j|Purification of the residue ﬁﬂtQSflaSh chro og{\aphy

usi ng et hyl acet HRgxants -+G8 el uen . centratiorin W of
t he product-riRa fractions provided XCV, whichyaap reacted with LYFKXXI 2
(Exanmpl e 8) according to Method B to provide 11) mp. 147-149 C R'S EXAMPLE
12 10 1-(5-tent=butyl-2 p-tolyl-2H pyrazol-3-yl]-3-[4-(pyridin-4-\

- - et hyl aird*li no) nap¥t hai en-1-yl]-urea (12): N N | ~ snclZ NH2 LXYMI
isonicotinic HN O HHH HN O Method B wa~ ~ \ -.-. i DCC NOZ NOZ XCVI NH2
XMl'i "NO~~1 N ~~~1 ~1 ORed-Al NI XCVviII

" As in the cases described above, the synthesis of many other aminoheterocycles

useful as intermediates may be accomplished by methods similar to those described in

15  the literature or known to those skilled in the art. Several additional examples are
illustrated in Scheme XVI. 2,5-Disubstituted-3-aminotriazoles (L VIII) have been
described by Plenkiewicz et al. (Bull. Chem. Soc. Belg. 1987, 96, 675). 1,3-
Disubstituted-4-aminopyrazoles (LIX) have been described by Guarneri et al. (Gazz.
Chim. Ital. 1968, 98, 569). Damany et al. (Tetrahedron, 1976, 32, 2421) describe a 2-

20  amino-3-substituted benzothiophene (LX). A 3-aminoindole (L.XI) is described by
Foresti et al.. (Gazz. Chim. Ital., 1975, 125, 151). Bristow et al. (J. Chem. Soc., 1954,
616) describe an imidazo(1,2-a]pyridin-2-yl amine (LXII),
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\~-NONNMN~- ~~~11i | _ 12 15 -66 SUBSTII|'IJTE SHEET ~tt tt ~ ~~. 17 Juiy
2003 Isonicotinic acid (1.13 g) and DCC (2.5 g) were m xed t?ﬂ?@?%boﬁ”

nmet hyl ene chloride {80 nL) under an inert atnosphere and at ro0

t enper at ur e. @%Lﬁﬁezgqnin_4-vitro-1naphthy|anine (1.70 g) was added to this
suspensi on as Wwe S a catalytic anmbunt of DVAP (~50 ng). After 2 days the
suspension was filtered through Celite, the 5 volatiles renpved in vacuo
and the residue purified by colum chromatography to afford XCVI. A m xture
of XCVI (0.29RgQ) in acetic ac$q (6 nL) was treated at room tenperature
with a sol ution%.LNin chloride (Y gl in 6 nL af copcentrated HCl. After
stirring for 1. 5//hofys, the nmixture Qt 0 200 L 15%
aqueous NaCH somhiig%\amq extrac N/ Hpo nL). Drying
(MgS04), 10 renov of vofatiles i 4 on of the residue
by col um chromat qgr aphy using 5% et hanol in ethyl acetate as the el uent
afforded XCVI1, whith was reacted h LXVII (Exanple 1)saccording to

Met hod B to provi IKCVIII. To a qﬂipension of XCVIE* (0.101 g) in
anhydrous THF (7 B at room tenperature was added opw se Red-Al (65% w w
solution in toluene; 0.27 nL) 15 under an inert atnosphere. The m xture was
then refluxed for 1 h No-rk red color), cogqled ind nmet hanol was added
dropwi se until no norg ewyl ution of HZ wa® detetted. Renoval of nost of the

sol vent in vacuo prowrded j due whic Nid, by col um
chr omat ogr aphy usi an es, 50% et hyl

etet¢ i n hexanes and finally
ethyl acetate as th ents. Concentration of the product-rich fractions

in vacuo furnished 20sSolid 12, mp. 174-177 C. EXAMPLE 13 -67 17 July
2003 5 1-[5-tert-butyl-2-f
3-(2-rnorpholin-4-yl-dlyl ) phenyl)-2H pyrazol X8-ylj-3-[4-(2

nor phol i n-4-yl - et hoxy) napht hal en-1-yl J-urea (13): NOZ HNV COOH ------ ~EDC
DMF OCNN NNz HIl \'1 ~od m-~~
5

METHODS OF THERAPEUTIC USE

The compounds of the invention effectively block inflammatory cytokine production
from cells. The inhibition of cytokine production is an attractive means for

10  preventing and treating a variety of disorders associated with excess cytokine
production, e.g., diseases and pathological conditions involving inflammation.
Thus, the compounds of the invention are useful for the treatment of such
conditions. These encompass chronic inflammatory diseases including, but not
limited to, osteoarthritis, multiple sclerosis, Guillain-Barre syndrome, Crohn's

15  disease, ulcerative colitis, psoriasis, graft versus host disease, systemic lupus
erythematosus and insulin-dependent diabetes mellitus. The compounds of the
invention can also be used to treat other disorders associated with the activity of
elevated levels of proinflammatory cytokines such as résbonses to various infectious
agents and a number of diseases of autoimmunity such as rheumatoid arthritis, toxic

20 shock syndrome, diabetes and inflammatory bowel diseases unrelated to those listed

above are discussed in the Background of the Invention.
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a) H2 Pd/C b) NaNOz HCl ¢) Sn2 NHNH2 i OCLAHN CI ~OL. XXXIX ~ 1 ~ ~
~ O Mthod B'NN 13 10 15 A m xture of 3-nitrophenyl acetic jr@éoftPOZg),
nmor pholine (4.83 nL) and EDC (10.62 g) in 80 nL DMF at roomtenperature was

ti d f 6 . i i Y .acted with. et .
Stred 1O CuRof e Eahihe b 0L o AR M R rtan o
dried (MyS04) are%(geétedl t@blobl endveibid é)’di’&ox}'@eﬁﬁ@& (GOM-QYEﬁﬁéss}Q. XCOoXp xture
of XCI X (6.7g) and 10 % Pd on carbon (0.17g) in ethyl acetate ( 100 nL) was

hydr ogenat ed expré&iqushasfteen $howm to ke morkabéd byecytdkimesand éf istbelievedntoviad thef
the volatiles,in vacuo furni shed an aryi ne ich was _dissolved in 6

[ 5.7 wh {
N HO (40 nl) jsofust @%cxc!pogyzgnagmsmuj&l%w(!pﬂ%m%)aﬂ@a.(lvs&iC&'ﬁamoprqttcé.,

. - _ , | 1
Sded ) n @ ar BR Qe GRS Bt o0, g0y ddke ) RecPlidyd EliEieny el "
(52.0 g) in 6chinpldnds WRRdbe cXﬁEteﬁqg%ﬂlﬁ%iﬁ%fﬁ&% talbRThsf HHORE UisBRrS Bgrémdpt i on

slurry was stirred at 0 C for '3 hours. The pH Wwas adjusted to 14 with 40 %
aqueous sodi utrestgd mathi @O Xsiphibitorssuads theefapiliart NSATExt These elisorddrs imtloge S
acetate. The organi¢c |ayers,were' dried lgl\/gSO4),. Renmoval of the Irolatiles
in vacuo pr Ovpcagg agd chyoRig Nain W agsymptg s 4 dnflammation and cardiovascular

4, 4- di nmet hyl -ﬁisgaggpent anenitrile (1.1 g) in ethanol (80 nL) containing 6 N
HC (2 nL) was rerluxed for 17 hours) cooled to roomtenperature and the pH
was adj ust@ed to 14 with-40% aqueous sodi um hydroxi de sol ution. The m xture

was extracted with ethyl acetate and the conbined 10 organic extracts were
dried (MyS04) Asrlisenssatl inthe Baskgrguad iof éhe Imventiono Ibr&plagied rale. inthe infid af i on

f a (150 i . THE. (10, . t .0 C d ' | uti
DA in' et hor Pl in St @Ry S TR EFAE aoRb R endbne
60C, stirred prindedtiH! the GRPOAAIS F tﬁ@,mehﬁ&pﬁfa‘i‘tﬂér@seﬁﬂchiﬁé trréa%%leiz{gohour S.

The reaction was quenched with the addition of 10 % aqueous Na

sol uti on unti Hiseases utedmkedpiedensinantly by achtfdphilsiswchuaestioles andt mpotaedialv t h
ethyl acejate,gnd .the conbi ped organi c extracts were dried ( 04) . Renoval
of ¥ he ol at | IRCHOBAIGRS of DiPua Broraadiyie Hirabeh Suabiminn: 8By col urm
chr omat ogr aph ] a8ioateS AA8DE i G deatd

product-rich %%Sggtht?g}ﬁgg?ﬁésvsgcuo feﬁ(rni sh)te)gm%l%@%&/\ﬁ?fﬁﬁms rglgig?%(tj&\t/ﬁa? ’
LXXXI X ( Exanpheut® plonwrolodéphyitis pd@takdsth withBictes ipflamintkéoryBongeneants aadute
EXAMPLE 14 o e . . .

1- [ 5- t ent - but Prreent megingitisgg oher-cepfralngrypussysterny dispedeshdiamedialysins

propyl ) napht hgd eBsreris) gtinafclledtansidn associated syndromes, and necrotizing

20  entrerocolitis.

For therapeutic use, the compounds of the invention may be administered in any

conventional dosage form in any conventional manner. Routes of administration

include, but are not limited to, intravenously, intramuscularly, silbcutaneously,
25  intrasynovially, by infusion, sublingually, transdermally, orally, topically or by

inhalation. The preferred modes of administration are oral and intravenous.

The compounds of this invention may be administered alone or in combination with
adjuvants that enhance stability of the inhibitors, facilitate administration of

30  pharmaceutic compositions containing them in certain embodiments, pravide
increased dissolution or dispersion, increase inhibitory activity, provide adjunct

therapy, and the like, including other active ingredients. Advantageously, such
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17 July 2003 Bu~Sn~CSi (t-Bu)Me2 j Ol ~ ~~ ~OSi(t-Bu)Me2 CllIl L. XX NN ~~~
| @) NHI NalOi wb) (Bu)4NF CH3COOH c) CBr, J P(Ph)3 ClV4© ugBlds N. N Ki
i I I N~G~11i | Cv/. 14 5 10 15 20 A m xture of LXX(Exanp{ 2% (3.0
g). Il (prepared by the progegedure of J. W Labadie et al; 1983, J. Og.
Chem 48, 46SaWmbmation gherapias pakizelower dosages pf the somventipral itharaRavtico, thas ) i n

vas added, - TR gL ek ol b Yl et BB Sup e et U
i uted W {hugtdermansieRBRa Cirhiocale UPARE nybioh ey Sk 10

and the volatiles renmoved in vacuo. Purification of the reésidue by flas
chr omat ogr aphwithuthe wgnverttonel tharapeutias aii athéroadjuedrtairto asirgheplrrman¢utizal
concentration of the product-ri CE’ fractions in vacuo provided CV. To ClV

(2.2 g), andCAPRPHEPhe Adyantagsously, she pemppwndsonay thenits administered togetenin

added dr opw se. ' f ' | €.(8,1 ' i . The
added Oropu 35 s Bbi S6e! o5 S5k BRBblGERS fuf Tkl el MOEL 10
for two hour gompfisill shith 86mbirkhfionl S baBRiaiVasRed abbit's 4, busagieum
hydr oxi de, water, brine and dried (MySO4). Rermpval of the volatiles in
vacuo provi dedefetablysaitleashnbout@055, of a dompsend of firmuld @) &ivkvenar A oribigitiamd
tetrabutyl ammpnium flouride ( 14.4 nlL ln THF) anpd aceti}c acid ( 1.1 g

M
was stirred W& ghite ORHIP‘&‘PeBCRRFQtﬁg%g‘ﬁé’/) 2 tampountolfosmup(imay V#y er |
brine, apg drj S val val at il es i : Rl j on
of the rg(gi d&gggsy&' %‘gﬁ& gﬁﬁﬁﬁ&(@&}%&ﬁ%ﬂ%& ﬁg&éfkf' h‘é;(tg&r?\ég%ig’ %}tg %’Hpgclg#at e._
as the el uenimanst fpniaperedsepanately (elkersepUgtor inQardlleBCt Spatid dosiRE U0
provi ded the alcohol. To a solution of this alcohol (0.60 g) in
acet oni t ri | e alowe far graater Harbility jip frerdosirdEagimge (0.52 g) then carbon
tetrabrom de (0.65 g). The m xture was -70 17 July 2003 stirred at room
tenperature for two days and the volatiies renoved in vczcuo. Purification
of the residyg fy¥ntidned Ab6Ve, UMARNOARE BT Wsd DemPSIARtdTYhis 38RnALE indludeexanes
as the eluent and concentration of the product-rich fractions in vacuo
provi ded1®V. phamiaceusicallyfaceptitde e@rigrs and adivyhntsknodn0g thegp of krdiporyoskl g)

and 5 DI PEA (0.1 ni),in DVF .(3 ). was stirred hours. at._room t enperature
and diluted W S IhesERiTig e a?ﬂ&ﬂ&?sglaﬁ{u_?ef g‘ife‘?‘awgke'\)\%&ﬁ’éc?a%ﬁr “bri ne
and dried (Maffghiha, S8ARYBH s@ardid)GeMAAL idrBfm Pproteias URifiRF QubstiRides? waARsH, dales
whi ch was purified by flash chromat ography using ethyl acetate as the

el uent. Conc@ntetestriolntesi andveetiutosebasadesubsadcrst - Preftrréd dosago frmsrineihdad 14

whi ch tallized f h . and ethyl 10 acet o k47-149 C.
Tabl & 1111 udtig Eeuffcepiohaiotidanbiihe Suiperion, RyBRELinREL e o

pre /riarzegzﬁy N'}Eédiﬁﬁﬁta%[@b&ﬂ@éﬁ ghdhuld) QEFpsiarey hhe dradb@al pachl ARlethdksGolr e ~

o

preparing such dosage forms are known (see, for example, H.C. Ansel and N.G.
Popovish, Pharmaceutical Dosage Forms and Drug Delivery Systems, 5th ed., Lea
and Febiger (1990)). Dosage levels and requirements are well-recognized in the art
and may be selected by those of —ordinary skill in the art from available methods and

25  techniques suitable for a particular patient. In some embodiments, dosage levels
range from about 10-1000 mg/dose for a 70 kg patient. Although one dose per day
may be sufficient, up to 5 doses per day may be given. For oral doses, up to 2000
mg/day may be required. As the skilled artisan will appreciate, lower or higher
doses may be required depending on particular factors. For instance, specific

30 dosage and treatment regimens will dépend on factors such as the patient's general
health profile, the severity and course of the patient's disorder or disposition

thereto, and the judgment of the treating physician.
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HHR- Are = N~~, , ArF2 . N,, | RB20.,, -71 17 July 2003 Ex. No.
"R R QL- mp.

ClStert-butyl 2-C - pyridi n-5-yl 2- (nor phol i n-4-yl) et hoxy123- 12é16’f"@r?08§tyl 4-m
et hyl - phenyl 2- (i m dazol - 1-yl ) et hoxy20l - 202 17

t ent - but yl 2- met haxy-pyri di'n- 5- Y 2-{norpholin-4-yl)ethoxy

108- 1101d5¢ersHntyl-pyrtolyil X8 pyrazol-FolphdH (pyridin-fetiogthos ) ephtietlen-d- but yl 4-
d - phenﬂ} gﬁ‘ rphol i n-4-yl)ethoxyll16-11820t ent - but yl 4- net hyl - phenyl pyri di n-
3-yl met AyTHAno137- 14021t ent - but yl 4- net hyl - phenyl nor phol i n- 4-yl - net hyl

_. 17422t ent - but yl 4- met hyl - phenyl 2- (pyri di n-4-yl) et hoxyl 87- 19D23t ent - but yl 4-
met hyl - phenyl 3- (pyri di n- 3-yl ) - n- propoxyl62- 16324t ent - but yl 4- net hyl - phenyl no

| Phol i ne-4- car bonyl oxyet hoxyl 76-177 25 tert-butS 2\
4- et hyl - pheny] 2- (4ppr phoI | n 4-yl )etgoxy OH N *HCl
Ilthlum ﬂ\ O
oy Feen Y
» O 2. (BOC),0 ,
HCI H K,CO,

- LXul LXIV

C \/CIN
0
O
LXV ‘

N
H
\/KJ\l
o)
/%\ / O \
1. COC! \
MY 2. LXVI Nay

(Method B)

LXVI

A mixture of 4-methylphenyl hydrazine hydrochloride (10.0 g) and 4,4-dimethyl-3-
oxopentanenitrile (8.67 g) in 150 mL ethanol and 7 mL concentrated HCI was heated at
reflux overnight, cooled to room temperature, basified to pH 12 with alkali-and extracted
with diethyl ether. The combined organic extracts were washed with brine and dried

10 (MgSO,). Removal of the volatiles in vacuo left a residue which was triturated with hot

petroleum ether (100mL) and provided 12.5 g of LXVIL
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(Ar, = 3-nethyl napth-1-yl)
176-17726ten-buty|4-nethy|-phenyl2-(pyridin-4-y|)ethy|I17-I23?7t Qﬁmgutylne
t hyl 2- (nmor phol i n- 4-yl ) et hoxy201- 20228t ert - but yl 4- met hyl - phen @ nor pho
| i n-4-yl)ethoxyl22- 12429t ent - but yl 4- met hyl - phenyl 2- ( pi perazi n-1-yl ) et hoxyl19
030t ert-butyl 4-riiethyl-phenyl 2- (norphol i n-4-yl)-n-propoxyl 10- 11131t ent - but
yl 4- met hyl - phenyl _2-(4-tetrahydropyran- 4-

y1) et hoxy174- 17532t ent - but yl 4- et hyl - phenyl 3- (nor phol i n- 4-yl ) pcopyn- 1-yl 120
-12133tert- buf&Imﬂw@vmyﬁ4ﬁm@wvﬂSMPMh®éwﬂdtHOddwﬂyﬁHbﬂyﬂJnQynIﬁDmLI234ten-bu

tyl 4- met hyl - t et
)%ut 1- yngl ] 1333&%% ﬁ{af} ?bfjﬁg;agg(ﬁ?a%m wésr?yqvﬁr ?%mﬂm lr1n¥ ]I‘It(})'f%ﬁg%yl ) et hoxy
égs é8436; termhbﬂhyléﬁ-MB;blmyibnﬁlhmyhds) (Ao itieh zﬂlﬁrtn@n@&&b@:ﬂwbt):&liﬂ wixure 250 '
| r ~ en
2- (mor pth i n- 4W§ﬁ|a)“@YVFﬂ/MWH&*PQSBWW&UWHWGD&H@%I02~7(8mﬁ? pibtirtera- yl ) et hy

| 176- 17833 t g nith2; 72 S
RSETI 178 ooy Cena MBI 12Tl HGG YL TR o sl her Sk v

phenyl 2- ( nor phoixiwe way'sl})wtthim@ 1o !Lcwmmnwmtaumal}d snmtthfo)ﬂ Ph ambmphief the- 4- yl ) e

t-hyl 81- 8342t en- 4 I ben ol | I 43tent-b
iyl mor phot i oSSR 128) Bhnyrsit e ey el ealh B i

14- et hyl - 3-° ~v8Réd Bith Wa@(‘@ M%O%ICWMQE l(NMnLYﬂnthItléWthﬂobgiﬂcehte and

14- et hyl - 3- 0i | 45t ee- but yl (di met hyl ) NCHz- 2- ( nor phol i n- y}(’&et hyl hen

146t ent - but yl 4rifed MSISQQheR?I“BWIO&I/Iﬁ wplagies G e prnyed 1Y b B 1.

14- et hyl - ghenyl 2- (mor phol i n-4-yl)etttoxyl146-82- (nor phol i n-4-yl)ethoxy48ter
t - butyl 4- net hyl - phenyl Ar, 5,6,7,8-99-100t etrah drona

ht hal ene49t er tA puxtyfesf MIHW 3%x@)nﬂICEb(QIm%IpéP}Qldeicdlb’dméﬂmde-(Q33’7 a3@dor phol i n-

4-yl) et hoxy50t Y. o% I [ |.i 53-1544
-yl ) et hoxy51t ep%?asglf{" cf'jmm%% % )SA ?‘Iﬁo%%?%e m?é wamPI ;ﬁ ‘ID t 88 -904-vyl
) et hoxy52t en- U‘utqhﬁedim&dmlrecphmmﬁe&ﬂ(r&amd(da}mdau \am)qubmind nﬂm&%teZOﬂeyl ) et hoxy5

3tert-butyl 4-nmeth hen o-thiazol.i di l) e Xy 193- 9554tert but
et h 1 herbraRElH T el ng Pussa dred e onkenaal ot |
henyl _ 5- ar§ Novobati®sQn Pakluo and purification of the residue with flash chromatography using

| oxf oanB6t ent - but y| 4- met hyl - phenyl 5- (nor phol i n- 4- yl ) - 5- oxo0- Foanbut

| 0x57t ent - but yithl aestas psthg eluent prayided Z277 @i LK Wi.- gy migtyrept- XV QBEe¥ e SHEET
(RULE 26)  173dHo% 89964@%%?%% gﬁItl OW&@ME&G@EW l)%iténm}hmﬁ:' on of

TNF Production in THP Cells The 1 nhi cytokirie production can be
observed by nefasl§ hmBemavil bf the aolatdles & vakiaproyidéd Ip¥¥bl ysacchari de sti nul at ed
THP cells. Al cells and reagents were diluted in RPM 1640 with phenol red
and L-glutam ne, supplenented with additional L-glutamne (total: 4 m\))
peni ci | | i 20andAséutigpidonmyizihod (b chiemhd B) ahixaae b LXVAND .07t landghosgepe Ser um

- (FBS) 3 % fj nal f d und il
Cond t1ons! oo bbspl b5 Blinisnaneiustpon | RAT MORYEEREAE Bt 1978 st ock 10
sol utions wer esaitRded dodidaMiCrbeateoRti¥d fibldlt fopMs inii A oRDMandlﬁ?\éQr aitol d

hi gher than the desired final assay concentration. Confluent THP.1 cells

(2x106 cel | s/ nipyer fifiph(MgX§ho. Remayabef the Molatipein@aruodefea ceipandich Reskvi | | e,

VD dd . at
( CZ)s\tNS; 93‘;‘9 Oedésd%igdr 1|%|6a l%ll\&g}éen B’t‘;chey 9&8&%&&&?@ 2 R8mABLIQABE B G4k R4 BL €S

propylethylamine (0.32 mL) in 5 mL anhydrous THF. The mixture was stirred
overnight and diluted with ethyl acetate and water. The organic layer was washed
with water and brine and dried (MgSO,). Removal of the volatiles in vacuo and
purification of the residue with flash chromatography using ethyl acetate as the eluent

and recrystallization of the solid with water and ethanol gave 1, m.p. 132-133°C.

EXAMPLE 2
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125 p,| test conpound (2 fold concentrated) or DMSO vehicle (contral S,
bl anks). 15 DVMSO concentration did not exceed 0.2% final. dl;; g4re was
all owed to preincubate far 30 mn, 37C, 5 % CQZ prior to stl ‘1 tron with

| i popol ysacc i de, LLPS;,, 1 final 6 fromE. coli ,serotype
0111. B4: st oi@@'%é"ﬁ“‘%?‘rﬂ"mgb‘ﬂyﬁ%%@oﬁi é-&%%mﬂfam%-#- & H O at
-800). BI ank L. )| veh| cle; final incubation volune
was 250 pl. %/ rnlg filrll’?l?:u att?%%ﬁ(llgﬁ%g{) 24 hr) proceeded as descri bed
above. Assay was term nated by centrifuging plates . 5 min) roam
tenperature, 1600 rpm (400 x g); supernatants were transferred to clean 96
wel |l plates and stared -80C until analyzed for human TNFa by a commercially
avai |l abl e_ELI SA kit (Bi osource #KHC3015, Canarillo, CA). Data was anal yzed
by non-linear regression (H Il equation) to generate a dose response 25
curve using SAS Software System (SAS institute, Inc.) Cary, NC. The

cal cul ated I C50 value is the concentration of the test conpound that Caused

a 50 % decrease in the naxi nal a producti on. Represe bi ve conpounds
fromthe synthetic exanpl es abgve wand Ie 1 were 30 gval ted and all had
ICso < 10 p.Min this assay. - 1F 3/203In |t|onof ot her

cyt oki nes By simlar nethods-aoisi ng peri pﬁe' aI Aonocytic cells,
appropriate stimuli, angZomercially avail abl e E | PA Kiyps for a particular
cytokine, inhibition of- TL-1¥¥W Gu5 CSF, |IL- ~| L- 8 was denonstr at ed
by represent at| ves fromthe synthetic exanples and JTabReTHP 75 17 July

2003 CLains - L A Corrpoun_'dcgfc‘zt he formula (I): Ar ~~N~N~Ar2-~ Q! I HH
-(1) NaHCO3

; \ CH2CI12/H20

N\ 7\

N

@

LXVII
// @
N{ \
LXIX H

B . o]

PA(PPhy) <>|

Tol, BHT

2

Tetrahydro-2-(2-propynyloxy)-2H-pyran (LXVIII) (2.50 mL; 17.8 mmol) in 100 mL
10 anhydrous THF at —78° C under inert atmosphere was trez;téd with n-butyllithium (7.1
mL of a 2.5 M solution in hexanes), added via syringe. The reaction was warmed to —
20° C and after th stirring, tributyltin chloride (4.8 mL, 17.8 mmol) was added. After
stirring at —20° C for 1 h the reaction mixture was quenched with dilute NaHCO,
solution (~75 mL) and extracted with ethyl ether (3x50 mL). The combined ethereal
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wherein 10 Ar, is a heterocyclic group selected fromthe group consisting

of pyrrole, pyrrolidine, pyrazole, imdazole, oxazole, thiaz Rﬁ“)f:éb%fn and
t hi ophene; and wherein Ar, may be substituted by one or nore 'R/,

ArZ is: 15 n | ‘ a@l%?
optionally S%{g@%ﬁlﬂ%%%&@yoﬁgﬂﬁgé‘%&’ Wg%epgﬁctﬁl S a oatggﬁlf 8%& ed
or unsat ur at egmovad dhestuoto produsd LKER aearyenawcﬂia(m g201 .ohenel ot @J%eymci)nnr e

nmet hyl ene groups are optionally independently replaced by O N or S and
wherein said |inking group is optionally- substl tuted with 0-2 oxo groups

by one-or mor mahi LR At GEme 15180 8CH 28 nduo e howeeqt b FiohSs eM ng
o1t T 87, ctlorP06h, e R N ron BB A Bt PR BPMethon B

pyri dazi ne i'm azo I'ophene, pyra

napht hyri din Sclamaé@bﬂd BxithpierlidiThe pesihet Waspardficd Eﬁirnufaudn Rith diheprany €
optionally substituted with one to threea%roups sel ected fromthe group

consi sting oftoraﬂoo@ém( op ERIARYIC (75 8, 2R oxeyol, ik yiejd). mono- or di-(C, _3
5 al kyl)am no, C,_6 al kyl-S(O m and phenyl am no wherein the phenyl ri ng IS
optional |y substituted with one to two groups consisting of hal ogen, C, .

alkyl, and G AR or Dk TN oY i LBE LRI AONE 205 uofl R BATONC,

1, 3- di oxanone Iroxané onor phol ' e |onorp I ne

sul f oxi deyp t h(somgo i 60 indle tludrfeont @eflik DAddrdhere atrRbsphetedwadR€ated with
t et rahydropyri m done, cycl ohexanone, 10 cycl ohexanol, pentanethyl ene

sul fi de, pentamkm@tlphm\ymhosmn@eallqs@m&}@ﬁQ/m@ 30§ monnd). Therreagtiomhy | ene

| fid t et t hyl | fo t.et | f whi.ch
opt i onal |y s e N GHk B REShesor 3 piE ARETAL LS Rnehie Y Suitieengr olien
consi sting Ofmg’rc&tﬁhliﬂlkturghad abded Yo aH%?B’nPi@bnpe’?Ptﬁ?e a% M’hq&e%us»solutmn of

al kyl ) am no- C, al ,  phenyl am no- C, al kyl" and C, Koxy-C, , al kyl;
15 ¢) C, _6 al KB)(WS adc)avai;aadyledrTh@nnxtareywammtfe&w'goemwl)t fcaf Ghj then rtinct rogen

| | b ded d f C,
;fkif’vinﬁl”stc e L MR M LA SR L A
optional ly suBsfdfined m%wm @nédfwgseqpﬁléfédeﬁ{dem 6 d;ameg KO Fitved

consi sting of hal ogen, C,_6 al koxy, oXy or nobno- or

“al kyl ) ami no, & vdguel @y]unﬁ(cm)remamgeappy, 86i0) 25 %nbthyt acetith én bbmylcluanng 20 is
optionally substituted with o

| ected f
consi sting of W&WGS@H re@fyste“%a%&@mn\ﬁ@atr i}le%:Ftse W xgq;‘r atﬁ?r?eé:%@%gogfp 2,

al kyl ) am no; . f t consisting of: 25 a) C, _,o0
branched or uﬁ%rancﬁ%ﬁ qu'ﬁ§ﬁﬂ bgqgggugtlonally be partially or fully
hal ogenatzd, and optionally substituted wth one to three phenyl, naphthyl
or heterocyclic groups selected fromt ro%g consi sting of pyrldlnyl
pyrimdinyl, pyrazinyl, pyridazinyl, B%iﬁgﬁ |n1dazolyl pyrazol yl,
thienyl, furyl, isoxazolyl and isothiazolyl; each such phenyl, naphthyl or
het erocycl e selected fromthe group 77 17 July 2003 herei nabove
descri bed, belx[s-tmimyltmpedlymmpﬁa&m-sm Dp53-9ekilii-daylf rom t he group
consi sting of hal ogen, C,~ branched or unbranched al kyl which is optionally
partially or propoxympbgeienddyl] -8sey(3dycl oal kyl , C5_8 cycl oal kenyl ,

hydr oxy, ano, C,_3 al kyloxy which is optlonally partially or fully

hal ogenat®t, NH2C(O and 5 di (C, _3)al kyl am nocar bonyl; b) C,., cycl oal kyl
sel ected fromthe group consisting of cyclopropyl, cyclobutyl,

cycl opent anyl , cycl ohexanyl, cycl oheptanyl, bicycl opentanyl, bicyclohexanyl
and

30
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bi cycl oheptanyl, which may optionally be partially or fully halogenated and
whi ch may optlonally be substituted with one to three C, _3 ahhylw§¥ﬁ

an anal og of such 10 cycl oal kyl group wherein one to three ri d Iene
groups are repl aced by groups i ndependently selected fromOQO, S, CHOH, >C=0

>C=S and NH, c) C, _, anched al kenyl which may optional |l e partially or
fully hal ogenat edyH an Oﬁs opt bo I|y substltuted W hlo e to three

C, _5 branched br anch&d alky eny ; eterdcyclic groups,
wi th each suc rocycphﬁ gro ng 15 |ndepen selected fromthe

group consisting QEopyri@Agl , pyri fgginyl, pyrazinyl, ypyridazinyl,
pyrrolyl, inidq& yl, pyrazolyl anenyl furyl |sox§%glyl and

i sot hi azolyl, an each such phenyl naphthyl or heter C|IC group being
substi tut ed mnth 0 to 5 groups selected from hal ogen, C, _6 branched or

unbranched al kyl- ch is optional partlallx)or furfy hal ogenat ed,

cycl opropyl, cycl yl, cyﬁhopent / 20 cycl ohept anyl ,

bi cycl opent anyl , iQheﬁgme an t anyl , hydroxy, cyano, C,_,

al kyl oxy which is o- |onwugk4nu¢|al or f halogenated NHZC( O), nono-
or di (C, _3)al kyl am ar bonyl ; cycl oal kenyl selected fromthe group
consi sting of cycl ogentenyl, cyclohe enyl, cycl ohexadi enyl, cycl oheptenyl,

cycl ohept adi enyl , bigycl ohexenyl and 253bicycloheptenyl, wherei n such
cycl oal kenyl group may optionally be substituted with one to three C, _3

al kyl groups; e) cyano; and, f) nethoxycarbonyl, ethoxycarbonyl and
propoxycarbonyl; _ 78 _ 17 July 2003 Rz is selected ftomthé& group
consisting of: a C ~ branched or unbranched al kyl which nay optionally be
partially or SOERAY t | gﬂﬁg r.agched
al koxy, whi chrf?lrgillmog‘?% onal | %gx%gﬂga{?tk? g?lggwf ?yr?hﬁ}l P? oge %dﬂdﬂz a.I%ggen,
met hoxycalisbo rlyxlphan)dplpdsplmylb QU.Ing)myllO nﬂsam}wcmalséﬂﬂﬁdva‘staddtd depyieuiethyl

(o oy ‘sorspdteio ebApe B0 hpniiingptamay e fasiasi "
pyrrolyl, imgdazolyl, Y&}&B a?ﬁhﬁk fqﬁﬂy!resduw ﬂash%hfcﬁﬂégf}gapw ¥ing 25%

|soxazolyl i sothrazo I soqui nol'i nyl

benzi ni dazol ylhexabﬁfm(ﬁh.}ﬂ amgthtp abﬁ[tzejuazahgl Icon&mrrausxo&ﬁﬂmlpyd)ducbemh acaas vl ,
benzot hi of uranyl, cinnolin pterindinyl, hthala2|nx ht hypyri di nyl ,
15 qU|noxaI|ﬂVWaCﬁ%PﬁH ﬂlﬁ?? Mh?ﬂxéﬁﬂth§3§ép§M ﬂﬁ@f@ﬁﬂ5gﬂoﬁ‘%h@

o oups sefect S g 10,1008 ﬁ‘*f"“’?d"‘% e R %“fo?aﬂ'cﬁid

p con5|s ranc or un
al kyl', phenyl precipfiebylvacieh €ilwstioel ;ﬁoeelledfmédllf IMKVHE{Egﬁmpn: ne€oaspabove
descrlbed C, _6 branched or unbranched a which is opti onaIIy %artlally
or fully hal ocgéHaiedNatGQ4 dsrmphb)d 1Ché‘§,’@¥‘t5‘ﬁt?{“9l(15 md.) cphaseprerialngl, 1.93M in

.cycl ohexanyl |

cyclohexany| - RESLPRROLRRN @ 2 YRR or R BIRE Mg gt
cyano, C, _3 afiathsIs)) whuﬁﬁbmn dmtd efidut Yy TRsip shilohnaltdgraty disihd ¥5% hexanes
halogenated phenyl oxy, napht hyl oxy, heteraryloxy wherein the heterocyclic

moi ety i ol5sel ity abetainas e gluempcqmceﬁm ghelprstuctrich fragtians in veduag,

nmono- or di- Kyl am | a 25 napht hyl a

et er ocycl yi sitRedi ez ft Encfafl e i Bebana reB e eras, mp-20s-

group herei napyvecdescri bed, NHZC(O), a nono- or di-(C, _3)alkyl

am nocar bonyl, C, _5 alkyl-C(O-C, 4 alkyl, amno-C, _5 al kyl, nono- or
i-(C, _,)alkylam no-C, _5 al kyl, am no-S(0Oz, di-(C, _,)alkylam no-S(O 2,
R4-C, _5 alkyl, RS-C,.S al koxy, R6-C(O-C, _5 alkyl and R -C, _5 al kyl (R8)N,
79 ‘

20
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17 July 2003 b) a fused aryl selected fromthe group consisting of
benzocycl obut anyl, indanyl, indenyl, dihydronaphthyl, tetrahﬁgrqn?BQ%hyl,
benzocycl ohept anyl and benzocycl oheptenyl, or a fused hetero éwy | ect ed
fromthe group consisting of cyclopentenopyridine, cyclohexanopyridine,

cycl opent anopyri m di ne, S'cycl ohexanop iEed cycl opent anopyr azi ne,

cycl ohexanopyr azi ne, cycl opentanopyri dazi ne, cycl ohexanopyri dazi ne,

cycl opent anoqui ine cl oh oqui nqlj ne.. cyal opent anoi soquj nol i ne,

vl ohexanor sdaur et e EX gy BRI LNE- B ShepRlR-hefe:

cycl opent anob Ll g&gﬁ. zi m dazol e,
cyclopentanobgﬁggﬁgg@%g?ﬁggg%%%gagﬁobe ?gxazole, 10 cycl opent anoi m dazol e,
cycl ohexanoi m dazol e, cycl opent anot hi ophene and cycl ohexanot hi ophene;
wherein the fused aryl or fused heterocyclyl ring is substi gd with O to
3 groups independentlé sel ected from phenyl, naphthyl and tedjocycl yl

sel ected from t{he grogp nsi s Fmﬁ\ﬁﬂ pyridinyl, pyrimdigyl ~"pyrazinyl,
pyridazi nyl, pirroloit, dazol yN._ pyrazqlyy, thiepyl uoyl, isoxagalyl,
and isothiazdlyl £L=ﬁ_15_hranq%e or unbranched ich is optionakly
partially or By hal ogenat ed, ? o, cyqquhc,_, - RkyFoxy which is
optionally partially or fully ha ogenated@HRn@nyloxy,,ﬂ%?g hyl oxy,

het er ocycl yl oxy wherein the hetﬁbﬁ@NC|yl noiety is ed fromthe group
her ei nabove descri bed, nitro, ami™fv; nono- or di-(C™—" | kyl am no,
phenyl am no, napht hyl am no, heterocyclyl am no wherein the heterocyclyl
noi ety is 20 selected fromthe group herei nabove descri bed, :Eig(c», a

mono- or di-(C, _,)al kyl aam nocarbonyl, C _4 kyl -0OC(O, C _5
al kyl -C(O) -C, _4 branchgd @r unbranched al an amnof o N; no- or
di-(C, _,)al kyl am e | kyl, R8XWI_Sal kyl # Ryo-Ql_s xy, RLC®-C _5

al kyl and R Z-C, VT (R)N, ¢) .cycl pal kyl Neyechedro
pntanyl, cycl@%@éﬁﬂ, 25 cHohE{)ta

consisting o |

bi cycl opent algy hilcycl ohexanyl and bi cycl oh nyl, which the cycl oal kyl
may optionally bel partially or fully hal ogen and which may optionally
be substituted wilth 0 to three C,_, alkyl grbpups; - 80 17 July 2003 d)
Cs , cycloalkenyk X\s,elected fromthe group consisting Qf cycl opent enyl ,
cycl ohexenyl , cyc%ohexadienyl, cycl oheptenyl, cycl ohept'adi enyl,

bi cycl ohexenyl and bicycl oheptenyl, wherein such cycl oal kenyl group may
‘optionally be substituted with one to three C, _3 al kyl groups; and 5 e)
acetyl, argyl, al koxycarbonyl al kyl or phenylsulfonyl; f) C,_6 branched or
unbranched al kyl which rnay optionally be partially or fully hal ogenat ed;
10 wherei n or TR a soldtidioft raéapholing €. e mLidry 5 agdt bHaddiyidyouks @ther at § 86 ®cs phde/|

or pyridinyl ring, each Re, R s |ndependently selected fromthe up
_consi sting of b rga%ngi Fbggﬂe'aﬁ:@h@“_% B RISERpIEte ‘un‘@:caweﬁjéﬁa%frwfpvgﬁc h nay

optionally be ' . @@@Eﬁﬂ' ; , , RO,
R' and R Z is a|Igfgllg’£e|%en g[h?* gflggéﬁt%g}tqg%p?r omt %lgf%ﬂ%gg%rzg?{snt @2390 @f mﬁcgg
mor phol i ne, pigesverell prassiinpedrbanate (0.70eYavid v ardiohitiilcaray leatadrd 80 ,°C;for =0,

1, 2; 25 t=0, 1, 2; X=0OorSand physiol ogically acceptable acids or salts
t her eof . 1081 3.5 hours, cooled to room tempeérature, and dituted with ethyl acetate and water. The

Z

organic layer was washed with water, saturated NaHCO,, brine, dried (MgS0O,) and
the volatiles removed in vacuo. Purification of the residue by flash chromatography
using 20% ethyl acetate in hexanes as the eluent and concentration of the product-rich
fractions in vacuo provided ether LXXIV. A mixture of LXXIV (0.26 g) and HCI

15 (0.7 mL, 4.0 M in dioxane) in 4 mL anhydrous dioxane was stirred overnight.
Collection of the precipitate by vacuum filtration provided LXXV. LXVII (Example
1), (0.13 g), and LXXV were reacted according to Method B (Scheme I and Example
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17 July 2003 2. The conpound according to claim1l wherein Arz is naphthyl.

3. The conpound according to claim?2 wherein: S Ar, is thio 03
pyrazole; Ar2 is I-naphthyl L is C, _6 saturated or unsaturate ranched or
unbranched ca b ionally
mdependentlyfrep acegﬁ' Pﬁ%rﬁét@gﬁ%%o?fngﬁ%&ﬁmﬁgﬁ;ﬁ%dgw %Ic ﬁ%‘?‘é‘?‘%p IS
optionally smtubtywtaeﬁhmnﬁmaﬁbnaxoxﬂe@mumsnﬁp.dzm))nuld’c.more C, _4 branched or
unbranched al kyl which may be substituted by one or nore hal ogen atons; R,
is selected fromthe group consisting of C, ~al kyl branched or unbranched,
cycl opropyl and cycl ohexyl which may $§a¥¥&§ﬁ%§ be partially or fully

hal ogenat ed 15 and whi ch may opti onal tituted with one to three

C _, alkylk groups; R is sel ected fromthe group consisting of C, ~alkyl
branched or unbranched, cyclopropyl, phenyl, pyridinyl each being

optional |y Subg-idubetyl2sp-tsigE2Hktakel- Ty 42-al-keotiaidphplialky| |

C, . ~al kyl branched or unbranched, cycl opropyl and cycl opentyl optlonally
substituted ad)atleadnapithalencl-sllmrea (Do 4. The conpound according to claim
3 wherein Ar, is pyrazole. 5. The conpound according to claim4 wherein L
is C _5 saturated carbon chain wherein one or nore nethyl ene groups are
optionally independently replaced by O N 25 or S; wherein said |inking
group is optionally substituted with @<= e%b groups and one oiymeceCC, _~
branched or unbranched kyl whi ch nat be SUbStBH ted by one or

hal ogen %g@ an(Br = ] 2003 S Hhe comuad
claimb5 i n- L..l_s__pr_g.paxy et L

@w met hoxyeachbei

substituted with 0- K603 groups and Ofie or rmreCl~bran et or
unbranched al kyl which may be substitN#BOCY one or nore hal ogé) *aions. 7.
The conpound according to claim®6 gjn L is ethoxy opti I

substituted with 0-2 oxo groups and one or nore C, _4 branchéd or unbranched
al kyl whi cp-ay be substltut ed by one or re hal ogen atqys. 10 8. The
conpound™a rdl ngn @] S wherein L thyy or py‘l\/eEb,(h bei ng

grou nd dh !@s e C,_4 branched or
O B NN

optionally t|t
DIPEA
DMSO
LXXVIN (Method C) LXXIX X =Cl
Nal l
Acetone
LXXX X =
a) TFA "
E ] (BOC)0 [ j NalO, j b) HCI j XXX
DIPEA
. e N-«Her  pwF
LXXXI LXXXI LXXXIi

r 00

Yy
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unbranched al kyl which may be substituted by one or nore hal ogen atons. 9.
The conpound according to claim5 wherein L is C, _5 acetylene_optignally 15
substituted with 0-2 oxo groups and one or nore C, _4 branchea78ﬁwéﬁgganched
al kyl which nmay be substituted by one or nore hal ogen atons. 10. The

conpound accak dumnsloncblf AXIVSBrampt 1) (5.0 ©),"powderahpotassidini cartnhie (13:3 g)

substituted with 0-2 oxo groups and one or nbre C, , branched or unbranched
al kyl 20 whi @ﬁdrialyrow L] rpqt&MSbilgbﬁelQQmm@tmdgwsépMat&Qs“ql A
compound, accafdhigh: Rofe'Tkdont Srffeitdrd BT bR bRwRER 23! b i
p-tolyl - 2H pyyg0 ITﬁe Biganit fafer( WadRidHeR! Wit Brind, diléaCeMESOD A& Pdadited - Ur €2

1-[5-tert-Buty

io tol yl - 25+ p)temwd:d Bt ydduo 3P{idfica?ioff She résidliertnt fiashrobirpiatogeaphy lusitigh25% ) naph
t hal en-1-yl]-urea; 1-(5-tert-Butyl-2
p-t ol yI - 2H pyittsd dcetateyinjhexanes ag zhe( ¢lneptand (@nmmany ok RENduAt- m@ofracuons

I h ht hal 1- 8 J

LYo yi - o pyp daehe Bidealeeb TE0Ce” A mindis RELKYE R rmd HER LS oL 46

et hoxy) napht I}ﬁllﬁ@i&ﬂmﬁk% muf(?ﬁil. ﬁm@@r&@ﬁﬁo:ﬁ%)@as i re% vermﬁ thcr adfl

p-tol yl - 2H pyrazol - 3-yl | -3-[4- (2= (nor phol oxoet Roxy) nap tha en-1-y

| ]1-urea; 1-[antiehd piaeipitate2collected by vacuum filtranon to afford LXXVII. As outlined in

p-tolyl-2H pyrazol - 4- (2-(nmorpholin-4-yl)-2met hyl et hoxg napht hal en-
1-yl]-ur 44 et{w €, té?{le%by‘l sojution of LXXVII (1.6 g), phenyl carbamat I,

Lyl 5 hal en-
ptoiyl -2 p%@@a?%% Aot 1l i RS ReHee (. 9 LaUF DAL BFQRPR P! e

p-tol yl - 2H pyrREo2. 8- g)ldnd?m[sépx(oaylemqurrmglngmﬁ 10l @ ity iraR NS0eRast- vI | -
urea; 1-[5-tert-Butyl-2

p-t ol yl - 2H pytiged|fooye how-gnd.dilmtediwish ethil @aesnioaad iwatar, | Thet organis tevehmaal en-
1-yl]-urea;

o Yol y1- o pyFBed SAln YA S0 NSHCO. brine, dsied (MgS Rl gpd i volaties removed

et hyl napht hgh 8acide. Y Phrifiéftiidn of-thdrdsRive-tufiveh- c%romato%raph?' using 33% e
p-tol yl - 2H pyrazol - 3-yl ] - 3-[ 4- (2- (nor phol i n-4-yl carbonyl oxo) et hoxy)ynapht hal
en- 1-yl ] - ur ed@ceta® in-Heanesras -tByelypent concentration of the product-rich fractions in

P- ol y1 - 2H pYLaze) e Boed ik th 53% ShSPYIARE YISO BOMRRT RS 1Y

p-tolyl-2H DYA%théoYUX)ﬁidg ég ﬁédgatﬁuﬁlquexsiocgl)hhqman 2¥on@ASXY) napht
hal en-1-yl]-urea; 1-[5-tert

p-tolyl-2H p)l)eab;dlaizeﬂuﬂ ﬂGA[dByéscqmmqomWmewﬂd)mhmwahenl yl]-urea
; 1-[ S

ol - 3b - aioferigoe. STheoreamiey KerS Washed, Wit WAGE) ddieh (Ha Q). andthe

yl]-urea; volatiles removed in vacuo to provide LXXX.

To a solution of thiomorpholine (0.50 g) in 25 mL of dichloromethane was added di-
tert-butyldicarbonate. The mixture was stirred for 18 h at room temperature and the
25  volatiles removed in vacuo. Recrystallization of the residue from hexanes provided
LXXXI. To a solution of LXXXI (0.40 g) in 8 ml ethanol at 0 °C was added sodium
periodate. The mixture was stirred at 0 °C one hour, warmed to room temperature and
stirred five days. The mixture was diluted with water and extracted with
dichloromethane. The organic layer was washed with brine, dried (Na,SO,) and the
30  volatiles removed in vacuo. Trituration of the residue with hexanes provided
sulfoxide LXXXIII. To a solution of LXXXIII (0.15 g) in 5 mL dichloromethane was
added trifluoroacetic acid (TFA, 0.52 mL). The mixture was stirred 5 h and the

-58-



1-[S-tert-Butyl-2

p-tol yl -2H pyrazol - 3 yl]1-3-[4-(2-pyridin-4-yl-ethyl)napht hal rea;
40 1-[5-tent-Buty! - £ achy 2o

]p L;)Iegl iHi g%@ﬁﬁs %//\feliin vLcA'uo( 31'146 remﬁgg w'aQ dlSSXll\%B %Ye@ﬂanXi g.ndaﬁ& &a& M- -yl

tolyl-2H | ht
b1 o1 V) - 21 P &g pib hadecl “Teoldts ABXIEABYES T Fadflo @ blaRIIBRide! ) Nap

pI t ol 31/ | - I2;—!— pm(a@dlﬂ} 3ﬁéy1¥1]<ﬁ1t8e {éﬂlt:mlﬂemmt‘gx)dtm 012-p)) DIBB(A) 0104/} yh 23apht h
al en-1-yl]-urea; er u

p-tolyl - 2H pyﬂaEMF wa§/$t]rrestqv,$npshf( pihsanixture 1«va,5|naptm@}ﬁql®w<;qnaq@shﬁl laggtats- 1- yl |
-urea; 1-f5-te

-t ol y1 - 2 pBEE 4 1% agugops fayer sxivastsrwifhethe) rrelai e oMM BBYNE 1 y1 )
napht hal en- 1Ia|)y r@@wasﬂed[\ﬁl‘tﬁ Bflﬁe Bitel! SO,) and e valatiles re oved in vacyo.

p-tol yl - 2H pyrazo =3-14-(pyridi oxy)nap t hal en- 1y|]u urea;

i 1-[5-t Eumﬂ&mbn Iof ﬂ1e resndue by flash chromatography using 9% methanol in ethyl

p-tol yl - 2H pyrazol - 3-y| ] - 3- [ 4- (2- pyrj di n- 4- yI - et hox ﬁ/ ).napht hal en- 115
yl]-urea; |- fl@.tqt@pq thBlg{ly:pt gnd concentration of the product—nc fractlons in vacuo provided

p-tol yl -2H pyra op-4- (3-pyridin-4-yl -propoxy) napht hal enl-yl]-urea;
20 1-[5- tert Ui ? 5 28512077

p-toly ﬂykpyrazol 3 yl']1-3-[4-(2-imdazol - 1-yl - et hoxy) napht hal enl-yl]-urea;
1-[5- tent-ButyI-

p-tol yl - 2H pyrazol - 3-yl ] - 3- [4 (2- (3, EXAMELID %y phenyl ) et hoxy) hapht hal én- 1-y
|]-urea; 25 1-[5-tert-Butyl-

p-tolyl-2H pyrazol -3-yl] - 3- [4 (pyridi n-4-yl met hyl am no) napht hal en-1-yl]-ure
a, 1-[5-iso- he _ hol i n-4-yl 30

o hor e 88 Ré’;lt 1’% fﬁ @gﬁﬂyrgﬁ )3 Saneah KX VLN LR RN ST 0l

1-[ 5- cyclohexuknﬁhmﬁﬁnhhkﬁﬁbyWﬁmaoUﬂs yl]1-3-[4-(2-norpholin-4-yl et hoxy) naph
thal en-1-yl]-urea; 35

1-[5-(2,2) 2-trifluoroethyl)-2-phenyl - 2H pyrazol - 3-yl ] -3-[4-(2-norpholin-4-y
| et hoxy) napht hal en-1-yl]-urea; 40

1-[ S-(1- et hyl cycl oprop- 1-yl)-2-phenyl - 2H pyrazol -3-yl]-3-[4
-yl et hoxy) napht hal en-1-yl]-urea; | -[5-( | :
- met hyl cycl ohex- 1-yl) - 2- phenyl - 2H pyrazol - 3-yl ] - 3-[ 4- (2- nor pigti n- 4-yl et hox

y) napht hal en- 1-yl ]z ur ea; 85 JB7r Jul y: 20 N
1-[5-tert-buty et hyl - 2H-pyrazo| 3-yl k- 3-f 4- (2- nor phol i n 4 yl - et hoxy) nap

N2- nor phol i n- 4

1- [ 5-t ent - but pytezot-3-y | - 3-
t hoxy) napht ha J1]-urea Pd(ll)
NH, * HCI NHBOC NHBOC
LXXXIV LXXXV
N\
|
7 LXVII
—
Method B
NH, * TFA
LXXXVE 6
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1-[ S-tent-butyl - 2-butyl - 2H pyrazol - 3-yl ] - 3-[ 4- ( 2- nor phol i n- 4-yl - et hoxy) naph
t hal en- 1yl ] -urea; 10 July 200
1-[5-tert-butyl-2-(4-methyl-3-carbanyl phenyl ) -2H pyrazol - 3- yIT 4 Eﬂ ?2 nor p
hol i n4-yl - et hoxy) napht hal en-1-yl ] -urea; 15

1 [5-ter tAbmvurezo (‘Qbmmu@n«m@lﬂq&m (5+0 g) ymc; dizteriybusidivarhomaee (P ol - 3-yl

1 Do ¢ or i 00 R toRiph s e A RRRS R 3 ishied  prliabR rogmaemperatie) 5.y11 -3
[4 Q””i’ﬁ‘t?iﬂe”vo‘fat%ie m&%ﬂ)zﬂ%%é‘aﬁﬁg rfls %eny% Ggf_glved in eth lace e,

1-[5-tert-butyl yl am nonet hy pyrazo 2'3-[4-(220
nor phol i nwéshedd-weith AN EAGhhixh beine, ldrjeéd (Mg%‘,) and the volatiles rcmoved in

1-[5- tent butyl - 2- (2-chl orop%/ridi n- 5- ¥ ) -2H-pyrazol - 3-yl]-3-[4-(2-norpholin
- 4- y| ét ho¥ggfaphecrystalhizatin of theagsidyesirom hot petroleum ether provided

Lo Loty QU 2 AT AR . 86 i adabl B 5 3 Gpendiot of 1k ATV B P!
1-[5-tert %)bgﬁ ng%htﬁgfﬂxmﬁye%rméa & }shnad%rmﬁ 38Qhte 30014 ¢ ahd thi2- mor phol i

~ n-4-yl et hOX urea,
1- [ 5- t er t ofthd¥olyBhosphine (038 y).) TAklmpixnae olas heylell a8116°C 2omfoup hobis)- _4- yl et
hoxy) napht hal en-1-yl ] -urea,;

1- [ 5- t er t CoRled to roopp temnargiuEs, dikiad with waterrandy ethybpeetatg) {The.qraanio- pyr i di n- 4

-yl 35t h

1S (R JRE Y Rich g HEES S0 9 e volagfesseppopecin e (11 aps- 2,
6di met hy| peFifbalonuf4hy kaﬁadbowhaﬂpﬂhbaiamr | dsiny 5% efity] agetate in
1-[5-tent-butyl-2-(2-methyl pyridin-5-yl)- pyrazol - 3-ylI'] - 3-[ 4- ( 3- nor phol i n

- 4-y| pr ophexraney s whapmenalaedncmncgﬂn}rauoeaf etm)radebttrm frtions irovea@ | y

ceor df nopt et R I EREV A oY s n K me P ARG,

consi stin tert
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15. The use according to claim 14 wherein the inflammtory di sease is
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arylamne of the formula (N: HN Arz- L Qz 20 (rv) to forma conmpound of
the fornula (1). ag 17 July 2003 19. A pharnmaceutical conposition

conprising a conpound according to cl he pharmaceutically
accept abl e derivatives thereof. %MB%
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-[4-(2-morpholin-4-yl- ~
ethoxy)naphthalen-1-yl}-urea (8):
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A mixture of LXIV (Example 1) (0.464 g), 4-(2-chloroethyl)morpholine
20  hydrochloride (0.3435 g) and powdered potassiunt carbonate (0.93 g) was heated in

acetonitrile (15 mL) at 80° C for 3 hours, cooled to room temperature and diluted
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10% & ()-  stirred at 0 °C for 3 hours. The pH was adjusted to pH 14 with 40% aqueous

15  potassium hydroxide solution and extracted with ethyl acetate. The combined
organic extracts were dried (MgSO,) and removal of the volatiles in vacuo provided
hydrazine XC. A solution of XC (8.0 g) and 4,4-dimethyl-3-oxopentanenitrile (10.0
g) in ethanol (200 mi) and 6 N HCI (6 ml.) was refluxed for 17 hours and cooled to
room temperature. Solid sodium hydrogen carbonate was added to neutralize the

20  solution. The slurry was filtered and removal of the volatiles in vacuo provided a
residue which was purified by column chromatography using ethyl acetate as the
eluent. Concentration in vacuo of the product-rich fractions afforded XCI, which

was reacted with LXXXIX (Example 8) according to Method B to provide 9, m.p.

121-123 °C.
25
EXAMPLE 10
1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl}-3-[4-(2-pyridin-4-yl-
ethoxy)naphthalen-1-yl]-urea (10)
30
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To a solution of LXIV (Example 1) (0.962 g), 2-(pyridin-4-yl)ethanol (1.4 g) and
triphenylphosphine (2.90 g) in THF (25 mL) was added dropwise DEADC (1.8 mL).
The mixture was stirred overnight and the volatiles removed in vacuo. Purification of
5 the residue with flash chromatography using ethyl acetate as the eluent and

concentration in vacuo of the product-rich fractions provided XCIL. To a solution of
"XCII (1.4 g) in dioxane (15 mL) was added HC! (10 mL of a 4M dioxane solution).
The solution was stirred overnight and product XCIII was filtered and dried. This

. was reacted with XCI (Example 9) according to Method B to provide 10, m.p. 189-

10 190°cC.

EXAMPLE 11

1-[5-(1-methylcyclohex-1-yl)-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
15  ethoxy)naphthalen-1-yl}-urea (11):
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To a solution of cyclohexane-1-methyl-1-carboxylic acid (1.31 g) in 5 mL
5  methylene chloride was added oxalyl chloride solution (5.5 mL of a2.0 M

methylene chloride solution) and 1 drop of anhydrous DMF. The mixture was
refluxed for 3 hours under inert atmosphere and cooled to room temperature.
Cyanoacetic acid (1.57 g) in ethyl acetate was dried (MgSO,) and the volatiles
removed in vacuo. The residue and 2,2-bipyridine ( 10 mg) in anhydrous THF (70

10 mlL) was cooled to -70 °C and treated with #-BuLi (2.5 M in Hexanes) slowly,
while allowing the reaction mixture to reach 0 °C. When the red color persists at 0
°C (ie. after 15.0 mL of n-BuL.i solution), the solution was recooled to -70 °C and
the acid chloride solution from above (9.21 mmol) was added via syringe in one
portion. The mixture was warmed to room temperature, stirred 0.5 hours, poured

15 onto 1 N aq. HCl1 (200 mL) and extracted with chloroform (3 x 100 mL). The
combined organic layers were washed with saturated aqueous NaHCO;. brine and
dried (MgSO,). Removal of volatiles in vacuo provided a residue which was
purified by column chromatography using hexanes and ethyl acetate as the eluent.

Concentration in vacuo of the product-rich fractions provided XCIV . A solution of
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Purification of the residue with flash chromatography using ethyl acetate and
hexanes as the eluent and concentration in vacuo of the product-rich fractions

5  provided XCV, which was reacted with LXXXIX (Example 8) according to Method
B to provide 11, m.p. 147-149 °C.

EXAMPLE 12

10 1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(pyridin-4-yl-
-~ - methylamino)naphthalen-1-ylj-urea (12):

| ; @
= snct, Z
: LXVI
NH, AcOH N0

Method B

NH,
Xcvi XCVIiI

ﬁ HY() Nﬂ
N O o Red-Al N, ) /U\
PN e

XCVill 12

15
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afford XCVI. A mixture of XCVI (0.299 g) in acetic acid (6 ml.) was treated at room

temperature with a solution of tin chloride (1.55 g) in 6 mL of concentrated HCI.

After stirring for 1.5 hours, the mixture was poured slowly into 200 mL 15% aqueous
NaOH solution and extracted with ethyl acetate (3 x 100 mL). Drying (MgSO,),

10 removal of volatiles in vacuo and purification of the residue by column
chromatography using 5% methanol in ethyl acetate as the eluent afforded XCVI],
which was reacted with LXVII (Example 1) according to Method B to provide
XCVIII To a suspension of XCVII (0.101 g) in anhydrous THF (7 mL) at room
temperature was added dropwise Red-Al (65% w/w solution in toluene; 0.27 mL)

15  under an inert atmosphere. The mixture was then refluxed for 1 h (dark red color),
cooled and methanol was added dropwise until no more evolution of H, was detected.
Removal of most of the solvent in vacuo provided a residue which was purified by
column chromatography using hexanes, 50% ethyl ecetate in hexanes and finally ethyl
acetate as the eluents. Concentration of the product-rich fractions in vacuo furnished

20  solid 12, m.p. 174-177 °C.

EXAMPLE 13
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H-NC P a) H, Pd/C
COOH EDC b) NaNO,
DMF HCI
0 N/\(S c) SnCl, o] r\(}
XCIX C

Method B l\/
D — ‘.?

(;)

10
A mixture of 3-nitrophenylacetic acid (5.02g), morpholine (4.83 mL) and EDC
(10.62 g) in 80 mL DMF at room temperature was stirred for 6 hours and diluted
with water and extracted with ethyl acetate. The combined organic extracts were
washed with water and brine and dried (MgSO,). Removal of the volatiles in vacuo

15 provided XCIX. A mixture of XCIX (6.7g) and 10% Pd on carbon (0.1 g) in ethyl
acetate (100 mL) was hydrogenated at 45 psi for 15 hours and filtered over celite.
Removal of the volatiles in vacuo furnished an amine (5.7 g) which was dissolved

in 6 N HCI (40 mL), cooled to 0 °C, and vigorously stirred. Sodium nitrite (2.11g)

" .68~
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, 109 ()-, 10%&' ()-s10%& ()- Wr2nbC

10" 100& ()-!L3"" 109G 7& ()-mLO%& ()-!tsFLO0%& ()-: 109%& () - ML, hods>" ?nbC
10s810%&' ()-! 310%<& ()--/ MO ()-! @ 10%& ()-(:10%&' ()-%

109 ()-',-./ hb@atetm&mmog%gddyd iroaaeorwise fashiviz A (ter 3@ 0nibQ tin (II) chloride
10Y=109&' -6109&' - - : ) ..

10! @Oo/azlg&') () é&ygsél %nQCé gpé/&*{qﬂgl (10mlg V(z}s-aqu@dm?qc}ltl%&e@wz ?nd &e7hC

L1, 109 ()" (A0 ok ol R o0 KD Sul) PRZB ks ai b 12 wiBE L PE:
109%2z& ()-, ! nyd %156(?@&6\(\9 soditint hipdx(de- skl andlfle 58ftfon ¥ iehSiewithll 6L () - Y
10907& ()--9 1090& ()--&10%& ()--#109%& ()-f2z[9PE: 10! x&" 10%& ()-"
1099&' () -9 #1066TKE. The bigahit 0 We el OBIGR WS OY)EREMAVER Of the tdatiiBEin vad@p!

7109 () -, &3109%0&. () -!&0 1090 T& ()--& 10%0& ()-+10%& ()-9f)S . 10%& ()-qg5bC
O pro_v%de(d) C. A solution o%é 22 g) and 4,4—di§12ethyl-3-oxop(e)ntane%\itrxle (1.1 g)( 1)n g

ethanol (80 mL) containing 6 N HCI (2 mL) was refluxed for 17 hours, cooled to
room temperature and the pH was adjusted to 14 with 40% aqueous sodium
hydroxide solution. The mixture was extracted with ethyl acetate and the combined

10 organic extracts were dried MgSO,). Removal of the volatile in vacuo provided CI.
To a solution of CI (150 mg) in dry THF (10 mL) at 0 °C was added dropwise a
solution of LAH in ether (2.13 mL of a 1M solution). The mixture was slowly
warmed to 60°C, stirred for 5 hours, cooled to room temperature and stirred 16
hours. The reaction was quenched with the addition of 10 % aqueous NaOH

15  solution until a neutral pH was achieved The mixture was extracted with ethyl
acetate and the combined organic extracts were dried (MgSO,). Removal of the
volatile in vacuo provided a residue which was purified by column chromatography
using ethyl acetate as the eluent. Concentration of the product-rich fractions in
vacuo furnished CII, which was reacted with LXXXIX (Example 8) according to

20  Method B to provide 13, as an oil.

EXAMPLE 14

1-[S-tert-butyl-2-p-tolyl-2H-pyrazel-3-yl}-3-[4-(3-morpholin-4-y}-
25  propyl)naphthalen-1-yl}-urea (14):
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10947& () ---2345BbC 10! X 109%& ()-, s10 '()--y#lO%&'() 10T 107) CBr,/ P(Ph),
10TF=10%& () - s9- 109428 () - @t E#a?bC 10! XTM0%&: ()- 9

109& ()-!~ 109& ()-f10%& ()--F10%&' ()- 109 ()-T#_>a?bC 10! X! ~

109& () - (100/ ()-l%lo%&'() 3" 10%&' s'lO"/&'()-IlOfV&'() >aB?C

M ““uu

cv 14

A mixture of LXX (Example 2) (3.0 g). CIII (prepared by the procedure of J. W.
Labadic er al; 1983, 1. Org. Chem. 48, 4634) (3.0 g) and

5 tetrakistriphenylphosphinepalladium (0.15 g) in 18 mL toluene was heated to 100 °C
for 30 min. Another 0.050 g of catalyét was added. The mixture was heated three
hours, cooled to room temperature, diluted with ether and washed with 5% NH,OH,
water, brine, dried (MgSO,) and the volatiles removed in vacuo. Purification of the
residue by flash chromatography using 1% methanol in dichloromethane as the eluent

10  and concentration of the product-rich fractions in vacuo provided CIV. To CIV (2.2
g), and hydrazine (4.9 g) in 50 mL ethanol and 10 mL THEF at 0 °C was added
dropwise a solution of sodium periodate (8.1 g) in 15 mL water, The mixture was
warmed to room temperature, stirred six hours, heated to 40 °C for two hours and
diluted with dichloromethane, washed with 1N sodium hydroxide, wz—lter, brine and

15  dried (MgSO,). Removal of the volatiles in vacuo provided the saturated olefin, A
mixture of this alkane (2.1 g) and tetrabutylammenium flouride (14.4 mL, 1M in
THF) and acetic acid (1.1 g) was stirred overnight, diluted w1th ethyl acetate and
washed with water, brine, and dried (MgSQO,). Removal of the volatiles in vacuo,
purification of the residue by flash chromatography using 33% hexanes in ethyl

20 acetate as the eluent and concentration of the product-rich fractions in vacuo provided
the alcohol. To a solution of this alcohol (0.60 g) in acetonitrile at 0 °C was added

triphenyiphosphine (0.52 g) then carbon tetrabromide (0.65 g). The mixture was
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109 & () < BOPRAEA GV bemmiine ol (bR @) rompbobiaobit i & K) (08B ahwnd (11 @S

10%\ & {) - 0N & | < Ty : R ()= :

R Lt T A A —————

10! 109%&" () wathléHe@r dnli-wetd the(ok &ﬁ@iagéf’%é {whshed WitBbfine Al @ried (MgSO,).

10%&' ()-Dcf}A2nN T 10y2109%& (%- Y1109 ()-/ 10%&' ()-!x+- #100& (% “H(

109%& () - ! ~R@koaRof the Fela@les in0aoopuvidedyartsividswhych v pldified by flash

= /R - /R' - - /R’ - ~

10F=10% ( )chrso?n%gg{qulg}2 usir!lg g %{che(tgte as Ié{?eBeltreC%Dt. Concentration in vacuo of the

product-rich fractions provided 14 which was recrystallized from hexanes and ethyl

10  acetate, m.p. 147-149 °C.

Table 1 illustrates additional compounds of the invention, which were prepared by

methods analogous to those described above.

15
TABLE 1
O
Ar1\|,?’/U\r?|/Ar2\L/Q
H H
R1
Al’1 = N/ \ L) Arz =
\t\|j P
RS
20



T 10" 10%0& ()-!p 10%00& () -

* S10%08 () -

10908 ()--"Y

10908 () -- SS10%8! ()--x{ri"?~_@T 10s(@O%X ()-!| %+10%0081T July'2003

10908 () -° 10908 () -1 10%0& () -1's" 10%008' () -1 M/ 2~_@T
10910%08 610903y {5+ 1+0UHO-(—HEBUER (L
" 109008 ()  @T 40 1000& ()-'! 100/00& ()--100/0&' --5#10%)& O+ 10Q,‘(]:OO
100\/:100/&5&1;J )| “@T 1D 109087 ) - 10908 () - S109&N(Y- F10%0& () - L% )t
410908 ()|- A9HE @ T 10F(hi 10%08 () & 10%08 () - $F10%08& () - St 109 o&' ()-
1098 () 4 199 & réry-vanitbd : O %ia@)zféﬂ&uh)ct Dethoxy | 123-125
010908 ()l-/31p%0& () - - 1DUCK ! , | 10% D& ()=~ 100
100 100=10%0%] ( YerzDutyd v Q)metﬁyllp’lm ( - g idﬁim‘ideiiol]:ﬂ)-yl)ethoxy 201-202
109%&' () - fl10%8l () -s109&' ( 5 h & 07 A QOB ()= BSVLA<hO
FOI #109&'|(),-! | Ki #1 —met OXY‘PYU m-
! ()17 Itert%utyl sl 2-(morpholin-4-yl)ethoxy 108-110
-y
18 tert-butyl pyridin-3-yl 2-(morpholin-4-yl)ethoxy 191-192
. 19 terr-butyl 4-Cl-phenyl 2-(morpholin-4-yl)ethoxy 116-118
20 tert-butyl 4-methyl-phenyl pyridin-3-ylmethylamino 137-140
21 tert-butyl 4-methyl-phenyl morpholin-4-yl-methyl _ 174 -
22 tert-butyl 4-methyl-phenyl 2-(pyridin-4-ylethoxy 187-190
23 tert-butyl 4-methyl-phenyl 3-(pyridin-3-yl)-n-propoxy 162-163
morpholine-4-
24 tert-butyl 4-methyl-phenyl 176-177
: carbonyloxyethoxy
2-(morpholin-4-yl)ethoxy
25 tert-butyl 4-methyl-phenyl P 176-177
(Ar, = 3-methylnapth-1-yl)
26 tert-butyl 4-methyl-phenyl 2-(pyridin4-yl)ethyl 117-120
27 tert-butyl _ methyl 2-(morpholin-4-yl)ethoxy 201-202
28 tert-butyl 4-methyl-phenyl 2-(thiomorpholin-4-yl)ethoxy | 122-124
29 tert-buty! 4-methyl-phenyl 2-(piperazin-1-yl)ethoxy 190
30 tert-butyl 4-methyl-phenyl 2-(morpholin-4-yl)-n-propoxy | 110-111
2-(4-tetrahydropyran-4-
31 tert-butyl 4-methyl-phenyl 174-175
) ylethoxy
32 tert-butyl 4-methyl-phenyl 3-(morpholin4-yl)propyn-1-yl | 120-121
33 tert-butyl 4-methyl-phenyl 3-(piperidin-1-yl)propyn-1-yl { 109-112
34 | tertbutyl | 4-methyl-phenyl 4-[4-(tetrahydropyran-2- 180-181
yloxy)but-1-ynyl]
35 tert-butyl 4-methyl-phenyl 2-(3,4-dimethoxyphenyl)ethoxy | 183-184
36 | tert-butyl 4-methyl-phenyl (pyridine-4-carbonyl)amino >250
37 i-Pr phenyl 2-(morpholin-4-yl)ethyl 177-178 |
38 CF;CH, 4-methyl-phenyl 2-(morpholin-4-yl)ethyl 176-178
39 | 3-tetrahydro- phenyl 2-(morpholin-4-yl)ethy) 155-156
pyranyl
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ON#10%&{ (g1 ) - 5! TABERAE Ed N B cplo L l-4-yD)ethy] 81-83
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0%:0/&/&) FIOH& | WF|]4 T0O% Y& () - 0 Y(Y 10%‘30/ (-0
& 10% % 44 - OfV %HL () 0%:%& ( 0% N& [dif - 10c%®
=10% 9%} () - g 7%%% ? n%"& OF T(EB%%“(‘{ {)ﬁg‘“@iﬂ 106@%&'1()-
,/10%:0&41- ' ().6PhA 1Hgty@ PheRy & () - y1a%& ()-_9110% & ()- 91094 & (-
#109% & [)-14c940c% 7\ | [|: A $06edyl-833910% & ()-s S3910% & ()-s , $39X0D&’ () - s
@0% | "(%-9 01- @Yo & (dimetyONIHYE! |( ) - 93 ABdraitM4-0BEI0% | & () -y &
3( S#10% & Oy 3(3#10%& () - pheblyB#10% k| & () -y 3(S#10%geg& () -\
L' 10% & M\Z (g TO7 & () i A5 ()
y#109&" &86()- kA LT, &Xf{’g"\@ L vU410 Wﬁmét}i%ﬁﬁ )-d 1
y#109&" R& (I Mmét#)ﬂO%& () 109&" && ()- 97 109&" && () -  #10YB\&& () -
47 | cycloprop-1- | 4-methyl-phenyl 2-(morpholin-4-yl)ethoxy 146-8
yl
2-(morpholin-4-yl)ethoxy
48 tert-butyl 4-methyl-phenyl Ar, = 5,6,7,8- 99-100
tetrahydronaphthalene
i ) 2-(trans-2,6-dimethyl- )
49 tert-butyl 4-methyl-phenyl morpholin4-ylethoxy 137-139
) 5 2-(cis-2,6-dimethyl-morpholin-
50 tert-butyl 4-methyl-phenyl 4-yl)ethoxy 153-154
. ) ) 2-(2-methoxymethyl-morpholin- }
51 tert-butyl 4-methyl-phenyl 4-yDethoxy 85-90
) ) 2-(1-oxo-thiomorpholin-4- ;
.52 tert-butyl 4-methyl-phenyl ylethoxy 205-207
53 tert-butyl 4-methyl-phenyl 2-(1-oxo-thiazolidin-3-yl)ethoxy | 193-195
54 tert-butyl 4-methyl-phenyl | 5-methylamino-5-oxo-butyloxy | 117-119
55 rert-butyl 4-methyl-phenyl S-amino-5-oxo-butyloxy foam
g } ) 5-(morpholin-4-yl)-5-oxo-
56 tert-butyl 4-methyl-phenyl butyloxy foam
57 | tert-butyl 2-methyl;1;yr1dm—5- pyridin-4-yl-thio
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b 1000 - e dbriteohators Rang sy Dot podpataion was Al bt sock )
&10% &)

EEi g) i~ ﬂ:@)( ?)@&xﬂaﬂe in 91\1@%1&116%&1 %?Hﬁﬂloﬁ%%qi‘w@&@%}?ld%ghgvmlo g
#109k! k& ( Jthah e Hesirad ﬁ)ml dEEaI;OQMb&m(u)uorSﬁﬂmWéﬁt THPLDCAD! (szoémeu@&m& ()-
{Z9vU410

#10%" & () @xagcé%ﬁ}m&%n gl'fypp m%%&ﬂboégé%lg{e %/IB) were added tot é&é -
[’:’f éogﬁ ‘VSLy éﬁ?ﬂ?&#{%ﬂﬁ%}f ro:l"f’ndlgo/@(oxﬁ‘ec{ ulod’ pl'cﬁe@ (ébs@z}r 3790; sterile) containing
125 pl test compound (2 fold concentrated) or DMSQ vehicle (controls, blanks).
15 DMSO concentration did not exceed 0.2% final. Cell mixture was allowed to
preincubate for 30 min, 37°C, 5% CO, prior to stimulation with lipopolysaccharide
(LPS; 1 pg/m! final; Siga [.-2630, from E.coli serotype 0111.B4; stored as 1
mg/ml stock in endotoxin screened distilled H,O at -80°C). Blanks (unstimulated)
received H,O vehicle; final incubation volume was 250 pl. Overnight incubation (18
20 - 24 hr) proceeded as described above. Assay was terminated by centrifuging plates .
5 min, room temperature, 1600 rpm (400 x g); supernatants were transferred to
clean 96 well plates and stored -80°C until analyzed for human TNFa by a
commercially available ELISA kit (Biosource #KHC3015, Camarilio, CA). Data
was analyzed by non-linear regression (Hill equation) to generate a dose response
25  curve using SAS Software System (SAS institute, Inc., Cary, NC). The calculated

IC50 value is the concentration of the test compound that caused a 50% decrease in

the maximal TNFa production.

Representative compounds from the synthetic examples above and Table | were

30 evaluated and all had IC,, < 10 puM in this assay.
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2 18
15
naphthyl, tetrahydronaphthyl, indanyl or indenyl each being optionally substituted
with one to three R, groups;

L is a C,., saturated or unsaturated branched or unbranched carbon chain,;
20 wherein one or more methylene groups are optionally indeper{dently replaced
by O,N or S; and
wherein said linking group is optionally substituted with 0-2 oxo groups and
one or more C,, branched or unbranched alkyl which may be substituted by one or
more halogen atoms;
25

Q is selected from the group consisting of:
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i”%g?;;lg ?)& (éro% el "ﬁlg‘oﬁlaloger%%g{iﬁ&g% alk@ﬂ??@?}f&( ) r{l%ﬁ{«!ﬁ%\‘ di-68L10% " & () -
|, #10%" & () al@lwmnbx«:xstaguxlmaanwnﬂ@hegﬂamﬂr@>wweiﬁ%e' ghefiyl ring s QUL ) -
¢ %%1 278 ;3& étiw%d&vgl;/%neﬁfé%)@@@%&%%@ qf%aFgm lg!aE@FEEdO C.q alkoxy;
y#10%8 & () - ubbuuuu% rhhy%@@fan, tetrahydrofuran, 1,3-dioxolanone, 1,3-dioxanone, 1,4-
dioxane, morpholine, thiomorpholine, thiomorpholine sulfoxide, thiomorpholine
sulfone, piperidine, piperi&inone, tetrahydropyrimidone, cyclohexanone, )

10 cyclohexanol, pentamethylene sulfide, pentamethylene sulfoxide, pentamethylene
sulfone, tetramethylene sulfide, tetramethylene sulfoxide and tetramethylene sulfone
which are optionally substituted with one to three groups selected from the group
consisting of C, ¢ alkyl, C, s alkoxy, hydroxy, mono- or di-(C,; alkyl)amino-C,; alkyl,
phenylamino-C, ; alkyl and C,; alkoxy-C,; alkyl;

15 ¢) C,.c alkoxy, secondary or tertiary amine wherein the amino nitrogen is
covalently bonded to groups selected from the group consisting of C,;alkyl and C,;
alkoxyalkyl and phenyl, wherein the phenyl ring is optionally substituted with one to
two groups selected from the group consisting of halogen, C,s alkoxy, hydroxy or
mono- or di-(C,.; alkyl)amino, C,, alkyl-S(O),, phenyl-S(O),, wherein the phenyl ring

20  is optionally substituted with one to two groups selected from the group consisting of

halogen, C,; alkoxy, hydroxy or mono- or di-(C,; alkyl)amino;
R, is selected from the group consisting of:

25 a) C,, branched or unbranched alkyl, which may optionally be partially or fully
halogenated, and optionally substituted with one to three phenyl, naphthyl or
heterocyclic groups selected from the group consisting of pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl and
isothiazolyl; each such phenyl, naphthy! or heterocycle selected from the group

- 77 -



10% hf& ()-S) |7 10% & ()-S _° 109 & ()-S Jylo%h& () - leO/()"&'()

109% & ()-uuuvvvv|[:RE80v nf 10%\!3" N& ()- ) 2110% & ()-F ! 10% &'5

0" 109W&' ()-Y “10% Z& ()-Y ° 10% & ()-Sviv>vRvcvvvy|[: RESOV!7 uIy 2003
AQ, 108 & ()-) :f10% & ()- f10%g"g& ()- fl0%& ()- f1l0%&' (

f10%z& () - vvvvvvv| [ RESOV & :10%&' ()-0) ':10%"|& ()-0 0" : 10°/<7"7&' ()-0
9"10% & ()- @, 10%">& ()- @, 10%J)'& ()-vvvvvvw [: REBOv Tf/f109%& ()-)
DOf/f10% & ()- f/fl09%66& ()- L-10%& ()- 9' 10%! b&' () -

9' 10%99& () - wwwwwIxxl yvU4d0ov  10%m&n&' () - "10%=% & ()- ,!10%m&n& () -

#10%1&m&' () - Hédeihibol@ deseribedl, R UpSsubgtithied Yath d do{ 4 ErovbEalected ORI ErobY -
10%T8m&' () - 10%T8m& ()- >"1098& ()- 10%TEE (
y@' 10%&c& ‘(Opsqst[lqg ofihalogen) €, ed owqmmma®l which is opiaaaiy padially

" 109%m8m& Y‘V 718

M Loveng: 1oty RRREHES, Gy AT et Bictoplianvdy hefsiroxg eI onyg
10%8g! () - wﬁéﬂ%“&fﬁ%mﬁﬂ palia YR hGopira v 10%" S ()
F'10%"s& () - 109s" s&' (% 109s" &' ()- S1 %;"S

#109%" s&Y() - dn(ﬂl[s)amlzommcarb_@m - s10%"s& ()- 10%3"3&' ()- F

1096" S& " S& 095"

19100 & 1) -DF Cosigoakugfted %&8%@0'11%%&1‘1&8%@0%%% SR -

OX NA40 - \ - |
STl asggioner o SRR L e -
10%$z& () - blmﬂ/mp&m W Lly#qpa:&lmx(tjﬂlm fogpurdal/argl whic

19(1/(3322 gz ((&) ( )mﬂ' op %@ﬁ%g‘ %@@ﬁﬁi&i& % % threfg§9 %:lﬁyl&grgklps, 019%19 gi/na og ot(s)uch
10  cycloalkyl group wherein one to three ring methylene groups are replaced by groups
independently selected from O, S, CHOH, >C=0, >C=S and NH;
¢) C,, branched alkenyl which may optionally be partially or fully halogenated, and
which is optionally substituted with one to three C,; branched or unbranched alkyl,
phenyl, naphthyl or heterocyclic groups, with each such heterocyclic group being
15 independently selected from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl and isothiazolyl,
and each such phenyl, naphthyl or heterocyclic group being substituted with 0 to 5
groups selected from halogen, C, s branched or unbranched alkyl which is optionally
partially or fully halogenated, cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl,
20  cycloheptanyl, bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, hydroxy, cyano,
C.. alkyloxy which is optionally partially or fully halogenated, NH,C(O), mono- or
di(C,;)alkylaminocarbonyl;
d) Cs;cycloalkenyl selected from the group consisting of cyclopentenyl,
cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
25  bicycloheptenyl, wherein such cycloalkenyl group may optionally be substituted with
one to three C,;alkyl groups;
€) cyano; and,

f) methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl;
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R, is selected from the group consisting of:

10 a) a phenyl, naphthyl or heterocyclic group selected from the group consisting of
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl,
furyl, tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl,
benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl,

15 quinoxalinyl, quinazolinyl, purinyl and indazolyl; wherein such phenyl, naphthyl or
heterocyclic group is optionally substituted with one to five groups selected from the
group consisting of a C, ¢ branched or unbranched alkyl, phenyl, naphthyl, heterocycle
selected from the group hereinabove described, C, s branched or unbranched alkyl
which is optionally partially or fully halogenated, cyclopropyl, cyclobutyl,

20  cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl,
bicycloheptanyl, phenyl C,salkyl, naphthyl C,salkyl, halo, hydroxy, cyano, C;
alkyloxy which may optionally be partially or fully halogenated, phenyloxy,
naphthyloxy, heteraryloxy wherein the heterocyclic moiety is selected from the group
hereinabove described, nitro, amino, mono- or di-(C,;)alkylamino, phenylamino;,

25  naphthylamino, heterocyclylamino wherein the heterocyclyl moiety is selected from
the group hereinabove described, NH,C(O), a mono- or di-(C,.;)alkyl aminocarbonyl,
C,s alkyl-C(0)-C,, alkyl, amino-C,s alkyl, mono- or di-(C,.;)alkylamino-C, alkyl,
amino-S(0),, di-(C,.;)alkylamino-S(0),, R,-C,salkyl, Rs-C,salkoxy, Rs—C(0)-C,;
alkyl and R,-C,; alkyl(Rg)N;
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cyclopentanoindole, cyclohexanoindole, cyclopentanobenzimidazole,
cyclohexanobenzimidazole, cyclopentanobenzoxazole, cyclohexanobenzo;azolc,

10  cyclopentanoimidazole, cyclohexanoimidazole, cyclopentanothiophene and
cyclohexanothiophene; wherein the fused aryl or fused heterocyclyl ring is substituted
with 0 to 3 groups independently selected from phenyl, naphthyl and heterocyclyl
selected from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl, and isothiazolyl, C,,

15  branched or unbranched alkyl which is optionally partially or fully halogenated, halo,
cyano, C,; alkyloxy which is optionally partially or fully halogenated, phenyloxy,
naphthyloxy, heterocyclyloxy wherein the heterocyclyl moiety is selected from the
group hereinabove described, nitro, amino, mono- or di-(C,;)alkylamino,
phenylamino, naphthylamino, heterocyclylamino wherein the heterocyclyl moiety is

20  selected from the group hereinabove described, NH,C(O), a mono- or di-(C,,)alkyl
aminocarbonyl, C,, alkyl-OC(0O), C,s alkyl-C(O)-C,, branched or unbranched alkyl,
an amino-C,.s alkyl, mono- or di-(C,,)alkylamino-C.s alkyl, Rg-C,.s a_lkyl, Rio-Cis
alkoxy, R;,~C(0)-C; alkyl and R,,-Csalkyl(R,;)N;

c) cycloalkyl selected from the group consisting of cyclopentanyl, cyclohexanyl,

25  cycloheptanyl, bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, which the
cycloalkyl may optionally be partially or fully halogenated and which may optionally
be substituted with one to three C,;alkyl groups;
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109 & () - 87#10% & ()-870#10% & () - 87#10% & () - 870#10% & () - 87#10% & () - 87#1
;3%8% g )R#87g 2Z: , AR & i haBrdhiOiiySeeldored Mo HeSerbdp Sdiitisding &r() - 87#10% & (
Bl czZ:, 4#1#10%& ()- 87#10%& ()-87#10% & ()-87#10% & () - 87#10% & () - 87) ?R#c

dgrzz: , 4 o5 & ) 87#10%, & 0% 87#10% & .() - 87) ?R#z
Z: | 4#1#1 X‘%f qi?ncé‘ ?b%‘&a'ﬁheé%‘iki’gwg&g J@‘%‘P@ 9%b f(l?aré%b‘?-i#l )2Z:
| 4#1#10% & (hﬂ,? ﬂo%efﬁé%ec() 87#10% & () - 87#109% & () - 87#10% & () - 87) ?R¥) *- 8HIb
2Z: | 4#1#109% & () - 8THI0N & () - 87#109% & () - 87#10% & () - 87#10% & () - 87) ?R¢bl t u
XyYO, 4#10% & () - 87#10% & () - 87#10% & () - 87)’>R##10%& () - 87#10%& ()-87yY9, 4
#1096 & () - 87T#10% 87#10% & (). 87) ?R##10% & 74109 & ()-87yYO, 4#10% &
() - 87#10% & () - 8%@%@%%& (JR)ﬁ 1= Rombn %%ﬁ%'} Isgn at é 9, 4#10% &
() - 87T#10% 8%,@1 87)s ?%ﬁjﬂ(@%& ()-87#10% & ()-87#10% & () - 87] rmY9 4#10% & () -
87#10% & () DREFIONS () - 8THI0% & () - 87T#10% & () - 87UY9, 4#10% & () - 87#10%
"& ()- 87307R#mm}ib&h¢)pl@é#diﬁ%[ﬁpf(r)ziﬁa,#ﬂnm&e(a)ldwga]zcl,e;l#lo%' & ()-87#10% & () -
87) 2R##109 & () - 87#10% & () - 87#10% & () - 87+CKLO UY9, 44109 & () - 87#10% & () -
87) PREH10% & () - 87#109% & () - 87#10% & ()-87] cj U: , 4#109% & ()-87) ?RE#10% & () -
87#10% & () - BIEA0PE () - 8THI0% & () - BTVVBY#10% $& () - - Y#10% $& () - -
#10% $& () - 1Bu18i8us > 100se: ()- " <10%& ()- uYOVVBY#10% $& () -
- Y#10% $& () - - )?a-#Y#10% $& ()- - Y#10% $& ()- - Y#10% $& () -
-)103=UYOvVeY#10%.8& ()~ - Y#10% $& ()- -

I E S

25
t=0,1,2;

X=0orS and

physiologically acceptable acids or salts thereof.
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-Y#10% $& ()- -uY=vVBY#10% $& ()- - Y#10% $& ()- -)?a- #Y#10% $& () -

- Y#10% $& ()- - Y#10% $& ()- -}aEvVBYY#10% $& ()- - Y#10% $& () -

-)?a- #Y#10% $& ()- - Y#L10% $& ()- - Y#10% $& ()- -}]=vVEY#10% $& () -
-Y#10% $& ()- -)?a- #Y#10% $& ()- - Y#10% $& ()- - Y#10% $& ()- -

2. The compound according to claim 1 wherein Ar, is naphthyl.
3. The compound according to claim 2 wherein:
5 Ar, is thiophene or pyrazole;

Ar, is 1-naphthyl;
L is C,4saturated or unsaturated branched or unbranched carbon chain wherein
one or more methylene groups are optionally independently replaced
by O,N_br S; and )

10  wherein said linking group is optionally substituted with 0-2 oxo groups and one or
more C,, branched or unbranched alkyl which may be substituted by one or more
halogen atoms;

R, is selected from the group consisting of C,4alkyl branched or unbranched,
cyclopropyl! and cyclohexyl which may optionally be partially or fully halogenated

15  and which may optionally be substituted with one to three C,;alkyl groups;

R, is selected from the group consisting of C,4alkyl branched or unbranched,
cyclopropyl, phenyl, pyridinyl each being optionally substituted as described in claim
1, alkoxycarbonylalkyl, C,salkyl branched or unbranched, cyclopropyl and

cyclopentyl optionally substituted as described in claim 1.

20
4. The compound according to claim 3 wherein Ar, is pyrazole.
5. The compound according to claim 4 wherein L is C,.ssaturated carbon chain
wherein one or more methylene groups are optionally independently replaced by O,N
25 orS;

wherein said linking group is optionally substituted with 0-2 oxo groups and one or
more C,, branched or unbranched alkyl which may be substituted by one or more

halogen atoms; and

X=0.
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-Y#10% $& () - -}aEvVBYY#10% $& ()- - Y#10% $& () - -)?a- #Y#10% $& () -
-Y#10% $& () - - Y#10% $& ()- -"# (+5y] =vV6Y#10% $& ()- - Y#1o%13¥&ité‘») 2003
-)?a- #Y#10% $& () - - Y#10% $& () - - YH10% $& ()- -5E]~ " ay] AvV6Y#10% $& () -
-Y#10% $& () - -)?a- #Y#10% $& () - - Y#10% $& () - - Y#10% $& () -

-aghi j mx}] =vVEY#10% $& ()- - Y#10% $& () - -)?a- #Y#10% $& () - - Y#10% $& () -
-Y#10% $& () - -xy] =VVEY#10% $& ()- - Y#10% $& () - -)?a- #Y#10% $& () -
-Y#10% $& () - - Y#10% $& () -

6. The compound according to claim 5 wherein L is propoxy, ethoxy or methoxy
each being optionally substituted with 0-2 oxo groups and one or more C;_4 branched

or unbranched alkyl which may be substituted by one or more halogen atoms.

. 5
7. The compound according to claim 6 wherein L is ethoxy optionally substituted
with 0-2 oxo groups and one or more C, 4 branched or unbranched alkyl which may be
substituted by one or more halogen atoms. -
10 8. The compound according to claim 5 wherein L is methyl or propyl each being

optionally substituted with 0-2 oxo groups and one or more C,, branched or

unbranched alkyl which may be substituted by one or more halogen atoms.

9. The compound according to claim 5 wherein L is C; s acetylene optionally
15  substituted with 0-2 oxo groups and one or more C,, branched or unbranched alkyl

which may be substituted by one or more halogen atoms.

10.  The compound according to claim 5 wherein L is methylamino optionally
substituted with 0-2 oxo groups and one or more C,4 branched or unbranched alkyl

20  which may be substituted by one or more halogen atoms.

11. A compound according to claim 1 selected from the group consisting of:

1-[S-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)naphthalen-
1-yl}-urea;

25
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(cis-2,6-dimethylmorpholin-4-
yl)ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(trans-2,6-dimethylmorpholin-4-
30  ylethoxy)naphthalen-1-yl]-urea;
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-bBvVEY#10% $& () - - YHALO% $& () - -)?a-##Y#H10% $& ()- - Y#10% $& () -
-Y#10% $& () - -WOvVeY#10% $& () - -)?a-#) YAL0% $& () - - Y#L0% $& () -
- Y#10% $& () - - Y#10% $& ()- - bBvVEY#Y#10% $& ()- -) ?a- #Y#10%7$5yh( 2003
-Y#10% $& () - - Y#10% $& () - - Y#10% $& ()- -)8?@AUIVVEY#10% $& () -
-)?a- #Y#10% $& () - - Y#10% $& () - - YH10% $& ()- - Y#H10% $& () -
- ABCYZ[ "bBvVEY#Y#10% $& () - -)?a-#Y#10% $& ()- - YH#10% $& ()- - YHLO0Y $& () -
-Y#L10% $& () - - yWVVEY#L10% $& () - -)?a-#Y#L0% $& () - - YH#10% $& () -
- Y#10% $& () -
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(2-(methoxymethyl)morpholin-4-
yl)ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(morpholin-4-yl)-2-
5  oxoethoxy)naphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(morpholin-4-yl)-2-
- methylethoxy)naphthalen-1-yl]-urea,;

10  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(morpholin-4-y1)-1-
methylethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-thiomorpholin-4-yl-
ethoxy)naphthalen-1-yl]}-urea;

15
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(1-oxothiomorpholin-4-
yl)ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)-3-
20  methylnaphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(morpholin-4-yl-
carbonyloxo)ethoxy)naphthalen-1-yl]-urea;

25  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(tetrahydropyran-4-
yl)ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(1-oxo-tetrahydrothiophen-3-
yl)ethoxy)naphthalen-1-yl}-urea;

30
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-morpholin-4-yl-propyl)naphthalen-
1-yl]-urea; ’

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-[4-(morpholin-4-yl-methyl)naphthalen-1-
35  yl]-urea; .

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-pyridin-4-yl-ethyl)naphthalen-1-
yl]-urea;

40  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(morpholin-4-yl)propyn-1-
yl)naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(tetrahydropyran-2-yl-oxy)propyn-
1-yl)naphthalen-1-yl]-urea;
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- Y#10% $& ()- - bBvVBY#Y#10% $& ()- -)?a- #Y#10% $& ()- - Y#10% $& () -
SY#10% $& ()- - Y#10% $& ()- - UOVVBY#10% $& ()- -)?a- #Y#10% $& () -
SY#10% $& ()- - Y#10% $& ()- - Y#10% $& ()- - bBVVEY#Y#10% $& ()7 July 2003
) 2a- #YH#10% $& ()- - YH10% $& ()- - Y#10% $& ()- - Y#10% $& () -

-) GVNOUOVVEY#10% $& () - -)?a- #Y#10% $& ()- - Y#10% $& ()- - Y#10% $& () -
-Y#10% $& ()- - OPQ ~_bbBvVEY#Y#10% $& ()- -)?a- #Y#10% $& ()- - Y#10% $&
S Y#10% $& ()- - Y#10% $& ()- - bl | UOVVEY#10% $& () - -)?a- #Y#10% $& () -

- Y#10% $& () -

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(tetrahydropyran-2-yl-oxy)butyn-1-
yl)naphthalen-1-yl]-urea;

5 1 -[5-tért-Butyl-2-p-toly1~2H-pyrazo1-3 -yl]-3-[4-(3-(piperdin-1-yl)propyn-1-
yDnaphthalen-1-yl]-urea;

- 1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(2-methoxymethylmorpholin-4-
yDpropyn-1-yl)naphthalen-1-yl}-urea;
10
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(pyridin-4-yl-methoxy)naphthalen-1-
yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-pyridin-4-yl-ethoxy)naphthalen-1-
15  yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-pyridin-4-yl-propoxy)naphthalen-
1-yl]-urea;

20  1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-imidazol-1-yl-ethoxy)naphthalen-
1-yl]-urea;

1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-(3,4-dimethoxyphenyl)-
ethoxy)naphthalen-1-yl]-urea;

25
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(pyridin-4-yl-
methylamino)naphthalen-1-yl]-urea,

1-[5-iso-Propyl-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
30 ethoxy)naphthalen-1-yl]-urea;

1-[5-cyclohexyl-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl}-urea;

35 1-5-(2,2,2-trifluoroethyl)-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

1-[5-(1-methylcycloprop-1-yl)-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

40
1-{5-(1-methylcyclohex-1-yl)-2-phenyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;
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- 089<U9IVVEY#10% $& () - -)?a-#Y#10% $& () - - YH10% $& ()- - Y#L0% $& () -

-Y#10% $& () - - <FVXnst _5vV6) ?a- #Y#10% $& () - - Y#10% $& () - - Y#10% $& () -

-Y#L0% $& () - - Y#H10% $& () - -twd: vV6)) ?a- #Y#10% $& () - - YH#10% $& () -

- Y#10% $& () - - Y#10% $& () - - Y#10% $& ()- -pFvVe)) ?a) ?a- #Y#10% $& () -

-Y#10% $& () - - Y#10% $& () -
1-[5-tert-butyl-2-methyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)naphthalen-
1-yl]-urea;

1-[5-tert-butyl-2-(4-chlorophenyl)-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
5  ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-butyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)naphthalen-1-
- yl}-urea;

10  1-[5-tert-butyl-2-(4-methyl-3-carbamylphenyl)-2H-pyrazol-3-yl]-3-[4-(2-morpholin-
4-yl-ethoxy)naphthalen-1-yl]-urea;

1-[5—tert—buty1—2-(4-;hethyl-3—(morpho1in-4-y1)methylphcnyl)—ZH-pyrazol-—é-yl]-3—[4—
(2-morpholin-4-yl-ethoxy)naphthalen-1-yl]-urea;

15
1-[5-tert-butyl-2-(4-methyl-3-dimethylaminomethylphenyl)-2H-pyrazol-3-yl]-3-[4-(2-
morpholin-4-yl-ethoxy)naphthalen-1-yl}-urea,

1-[5-tert-butyl-2-(3-dimethylaminomethylphenyl)-2H-pyrazol-3-yl}-3-[4-(2-
20  morpholin-4-yl-ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-chloropyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

25  1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methoxypyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea,

30
1-[5-tert-butyl-2-(pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(2-morpholin-4-yl-
ethoxy)naphthalen-1-yl]-urea;

1-{5-tert-butyl-2-(2-methylpyridin-5-y1)-2H-pyrazol-3-yl1]-3-[4-(2-pyridin-4-yl-
35  ethoxy)naphthalen-1-yl]-urea,

1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(2-(trans-2,6-
dimethylmorpholin-4-yl)ethoxy)naphthalen-1-yl]-urea;

40  1-[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(3-morpholin-4-yl-
propyn-1-yl)naphthalen-1-yl]-urea  and

and the physiologically acceptable acids or salts thereof.
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14.  Use of a compound according to claim 1 for the preparation of a pharmaceu-

25  tical composition for treating an inflammatory disease.

15.  The use according to claim 14 wherein the inflammatory disease is selected
from the groups consisting of rheumatoid arthritis, multiple sclerosis, Guillain-Barre
syndrome, Crohn's disease, ulcerative colitis, psoriasis, graft versus host disease,

30 systemic lupus erythematosus and insulin-dependent diabetes mellitus.

16.  Use of a compound according to claim 1 for the preparation of a pharmaceu-

tical composition for treating an autoimmune disease.
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(b) reacting the carbamate of the formula (V) from step (2) with an arylamine of the
formula (IV):

JAL—L—
HN 2 A

20 (IV)

to form a compound of the formula (I).
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19. A pharmaceutical composition comprising a compound according to claim 1 or

the pharmaceutically acceptable derivatives thereof.
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