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15 compositions comprising these compounds.
2. BACKGROUND INFORMATION

Tumor necrosis factor (TNF) and interleukin-1 (IL-1) are important biological entities
20  collectively referred to as proinflammatory cytokines which play a role in cytokine
mediated diseases. These, along with several other related molecules, mediate the
inflammatory response associated with the immunological recognition of infectious
agents. The inflammatory response plays an important role in limiting and controlling
pathogenic infections.
25
Elevated levels of proinflammatory cytokines are also associated with a number of
diseases of autoimmunity such as toxic shock syndrome, rheumatoid arthritis,
osteoarthritis, diabetes and inflammatory bowel disease (Dinarello, C.A., et al., 1984,

Rev. Infect. Disease 6:51). In these diseases, chronic elevation of inflammation
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causes nmuch of the pathophysi ol ogy observed. For
wexerFmbes33r heumat oi d  synovi al tissue beconmes pavasems/006997
with inflammatory cells that result in destruction to
cartil age and bone (Koch, A E, et al., 1995, J.
exacerbaiag or crixsgs magh ofibe ggl}ophgtlcum gbgqmgegle For expmple, rheumatoid
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ese I nclude the treat’nment of rheunatoid
Engin¢ened fuman 2G4 MnitsTHF@ Aateodyh HBG) Mestmngi oneCytakine Aigagonists,
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artlorgis; 512)41)1’.5 disBgse afid vloerhidveadoligy (Ridndily ELG.Ct, lkoulg 091, British J.

S 8085 RUVREN A 0t oB8 KOLs, DES 05 B .,

moBOISIAE Skt BEdy ﬁaﬁodgﬂttts detiSn by 6ibd 6 both SBRILRPINIRAST to 20
is simlar to that descri bed above for the nonocl onal

megyhranp §eskI N -r ect ed agai nst TNFoc; both agents bind
to sol uble TNFa, thus reducing its concentration. One
version of this construct, called Enbrel (I munex,

A Sbdtet TNFo wAgptodeme hednwnglecﬂmisﬂlaanwam Witk A& oi The approach

. Phas cl i.ni.c tri forth tre 0 .
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receptor, Ro 45-2081 25 {Hof man- LaRoche Inc., Nutley,

congiyyctiegdlediBrsplImmpeay. Seaftice W) Tesenflydemenstetidratiicacy in a

PhiTRAE Lfinifl o) I Fealeil of AELALTIRS ArRldieRUB A bl 429,

Injury. Ro - I's a recombi nant chimeric noleclule
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mod&le b2 dlekgic lvag irflammali®R dnd dcl]tfelhaﬁglnjﬁgs Ro43:-2081 143) . 30

rechP Rt R S RIS TOR S e d | | g

recéﬁtﬁﬁlﬁl&@if tlo @[Hlﬂﬁiéﬁbgbn iéﬂ the heat@h 4if dg@E géheaand gklﬁ'e:ﬂed n .
Inical trlals cacy en denonstrate
culagoig ey B 6 0RO T BT O R o BHD) o

IL-1 has been implicated as an immunological effector molecule in a large number of

disease processes. IL-1 receptor antagonist (IL-1xa) had been examined in human

clinical trials. Efficacy has been demonstrated for the treatment of rheumatoid arthritis
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In a phase Il human clinical trial IL-Ira reduced the
wonoasabi3y rate in patients with septic shockreymusems®o6997

(Dinarello, 1995 Nutrutivn 11, 492). Gsteoarthritis

Is a slow progressive di sease charact er i zed by
(Ardels Amger). dn aphase A8 hamen Jivicat triablr trp redipsed the-mortadity rate in

patfif SRS SR Y hiBlne f(lbfn&‘m%n@rlgné %%M%&dﬁ% mat ri x

osteoarthritrc sts L-1 have
Ostigesathriti @mlqvop@gmsmreshseadwhdecgcrazdéby dnstoictioaof theagieular

col L TSR B A 3 ARBETLTRR Bl RIS

joirBd. , Asi8gonishi dfiiL€ haxé bken @ﬁd@)n tb glinginisk tiealisggradation of cartilage

di t m SSi on.
maff et BYRT iR R yariy BESRbeRy e BLARRER GherdieliSor
Bzolmafﬁ (Pgbllﬁmoﬂzfa;f <) f: 158).i Nlttﬁdl@ﬂdhmd]ldj) ilea ?Etlllﬁtbrbg Bzﬁdlovascular

elln OKI ne SucC S an
ho"& F‘f’f‘ "§‘(‘ Hﬁ?%llﬁog ) lwlﬁrﬁﬁcﬁ@f‘a rggent Ncbt]i@ 5?1“ shown to

havielispreht effdcts'if ielndddalayion SHoAE tnfdklhgh @Dftokinkhsieh hent-$
ast and_osteobl ast |ineage

el l's of the ost I
and(qﬁkfff'gﬁfg pofept stigjulators § BPBCE'BFF&HM M2 1s apdrpoygat rs&}éagforyme
moREABH b8 vath dpRéts.of 8diks oS bitehldsPihd! BREHCRE! firagd F%hd By
4 s}>8§%ndent di abetes nellitus shows dependence on -

Jdfone fier igtredde300ralhesometion of Bete-Gellsiggfncsion dqading To
1nsﬁfnf d’eﬁ&rﬁl@ﬁn cﬁélﬁ:ﬂs ARIMsQRLRURRHAS ANnd- 1t hsomb efﬁﬁbe&m g{r

can effect this process by controlling the

mabbe wéélhteé #@Wb@@é pldestors guch agiprostegiangding andr tthpxmd B-
1 czﬁﬁ@ff‘e@@tﬁ%é oc%éﬁm'ﬁgrgﬁﬂrd?fhlét%%% ?b%tﬁk?fc%oxyélepgs%ﬁl and ©C

tors of cytokine
indpyiblg E}Eﬂtl¢ @?ﬂdfairyeth@wp%@msdswro(wlbmd e ut PH6, IHIoc Soc Exp Biol
Meﬁyﬁll%zygenase 20 (COX-2) expression. COX-2 expression
1as beén shown to be increased by cytokines and it is

bel i eved to be the isoformof cycl ooxygenase

Inh%ﬁé@%@ﬁg%ise fgr%ﬁléc'tﬁfglar%rerzgat kgrt]qglégé {égléc% acg/lg g}}géengse ’
(CORperasgioy. coxm]demdsmmhag%beeyfq?kh rebe SiiLdasabby bytdines

) . t t t ac I t hose
and P BRI B RO oy oo RloBty sk CRSRe o ArRmEiie
(M&s a’mﬁll(frﬁéﬂap Proc. MS!M msad S’da@s?ef,zmd,l 5048838 % Ad&@idh&%ﬂ?y

ut e chro wel | as sy
inhiBfigrs 8&??3%%‘?? Y beXpratsd tg P%lén%ét@fﬁ@cw&%m% fhoss

dlscﬁr@étg 61&Jrenﬂy tr@zlﬂ:mﬁh U@X_ iREBiorsl Q¥R ASThE Fns Hicd WIATDs ey €
nfla bowel _disease (IBD). A nmucosal inbal ance

disqugers fie angd|chronigpginias well 3s sygnnipras@f inflammpgion end s
carcﬁ@va‘étsdlehdhﬁ@e. I nsufficient production of endogenous
IL-Tra may cc ntribute to the pathogenesis of 1BD

(Comnelli, et al., 1996, Alinent Pharmacal Ther. 10,
Ele¢%bn of ﬁlvéﬂaﬁé}‘ﬁﬁéineg 'h§sel§§§ dénﬁ)ngtl?ﬁ&ﬁﬁrﬁ aéﬁge mﬁa&lilr?atory bowel
presence of “beta- ol d proteln deposit

disegen (LBP). b cha%aymttahgqcee@ lraes@in@iﬂbuu and dlgidga @Ms’b&mtml petients
witth THT® uﬂlg‘lﬁﬂ&eﬁtj}ﬁodﬁ%@&f)&%ﬂmgnc{ﬁ% 2f% may contribute to the

pathogenesis of IBD (Cominelli, et al., 1996, Aliment Pharmacol Ther. 10, 49).
Alzheimer disease is characterized by the presence of beta-amy loid protein deposits,

neurofibrillary tangles and cholinergic dysfunction throughout the hippocampal region.
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and netabolic danage found in Al zhei ner disease is
woaesioloddzdue to a sustained el evati on of | L-RCT/US2005/006997

(Hol den, et al., 1995 Med Hypot heses, 45 559). A

role for IL-1 in the pathogenesis of hu

Thewtivalerd prdmeabglicdamage foppd; Md@l%@we@se eﬁﬁqswblé guetoa
sds%anlea AUeSTVNRA 1121 PliS8EN, Eﬁ&zaﬁbﬁn%w{y&&h@s@y% 559). A role for

[lammat ory events as wel ferent

Ildi g@é@ patbegegesis df lumpeingaenedefisiency visey/(HBY) has\peemiflentifiedn
I#Ea%ﬂéﬁ%l’ al_(ﬂﬁ@r gérlaéciogs’gl?ﬁt%l acutglﬂfﬁ Rory TVAAR S'weilggt 1 e4 ) -

. nvol ved 1 n peri odont al i Sease.
differentidissasastadey i the patlopbyadegoifdI¥dnigptide (Kesvizerded.a1997,

L BRR PR, 2 91% e  HERA A Bl

Thy destnfidtizepeicess yssosittod ivith 3emﬂohtahhse‘5§dﬁaa3abmﬂuelte d1 are

ot SRR o B R g SO R E Ko

respiratory distress syndrone (ARDS) and nultlple
or n failure,. atients presenting at a
Wowwﬂklgﬁﬁgﬁsas ﬁﬂ‘y@b@}déﬁ APiagA PO BRiH BB ok
se Jt\il'/; $hodkgnd a{ss&ldt&ch%} dﬁﬁﬁ’orﬁ%my'sﬁlnctﬁﬁnmu't%ﬂnﬁfb% dlstsess

Ener

Terregi no et al
Synmpaleﬁg&%) apd lﬁé]élﬁlePSgainrfﬁ)‘Nr‘é alp@étqdﬁ of BtisBR PEEsEiAS at a

Y3 Lo 06 1 A 0650

cddipdsations (Fermgino et ail; 2ebonitin Fanerg. Made 3§,€26) | TNFodiess @Bo béen

i nf ection dlab r.di ovascul ar,
ing eGPy Ph e P i Re e B SR BB RSy 1 or
(Landineref ez thel 58R.uALr GO M, 881239Y, LOekityed assotihited with ad BQ%ase
FASEB J, 12, 5€é It has_been proposed that el evated
mFlé%ae of ipfectings gliaketes @%ﬁarwésquwr é@eaét: hapnesmaliticg i ENEg ed

%ke%,%ﬁi BRIV bRMEkb1RStoPHRh §24ha alHE ciitidHs @;&ﬁEd’ao S44l., 1998,
t hophysi ol ogi cal parallels are drawn between’

F&¥idh é)JIZaSBeﬁ\heslapea pebposed dleat elgeatérblrieds Qﬂ—’B\ﬂF@eatre inyblved in,
Otijffg‘%gflr(l% %gedwi%?(%%fﬁghs asAézlmﬁ %%)1(% blﬁn mla ervos ?’étgo%tsllg\l': ﬁ’éjal

Fov
apzillebl aps édwh befiweeri anjoraxia nemoamambcpmer oachtda (HIﬂdhﬁl et al., 1996,

997, roi noI 169
MG PRt 7Y o R of bRt P i e et oto
1nﬁﬁbﬂé@likﬁ<ﬁitc@f%f@lb§éﬂ%rﬁiﬁ$njﬁﬂyfma@é{pkﬁméntﬁlﬁﬂod-gl\ﬁhbl?a%ﬁ é@aﬁn
g ﬁsted to fronnte the disease. In an animal nodel
1983 PNeuormupspl 67, 183 4B IoroRaa SHOHOMEYS FHNBARTAEY y

co‘éﬂ_}ibﬁ@{f alfld)éﬁ&!nhe@ Rudhfak M9 @n@trNelhave B8 Su gggté(f;t‘élpﬂ;n'ld?@’ehe

242). TNFa levels are elevated in airways

digrats dp 9% anjmahmedel ahllc] eserter ARtagvRISIAS ThevaT ip mlath fatty
stl@hﬁﬁ)?iﬁﬁlcﬁ‘ﬂﬁlﬁa%e Ry, @@t(f'z*rcb)ﬂtz%ntﬁ E/i@ o pat hogenesi s of

this di sease gham et al 00, Eur
Respiratory J. 15 281) c rculatlng TNFa may al so

| iated n h.thi
RISt s bR A A e
di@ase and it@aayecoizibute 6 the (pdthBgendsis oftAif AjseasElevatiEighatiNFal.,
2()'08VfurSRet]vgz¥~cezto%/l JS bfzﬁ? &rcurfatlngoﬂ\ﬂ:oc may also contribute to weight

loss associated with this disease (N. Takabatake ez al., 2000, Amer. J. Resp. & Crit.
Care Med., 161 (4 Pt 1), 1179). Elevated TNFa levels have also been found to be
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congestive heart failure and the | evel has been
woaorsabedsed with severity of the disease (A M PEEIUS®E/006997

et al., 2000, J. Aner. College of Cardiology, 35,

537). In addition, TNFa has been inplicated in
assecéﬁ@ﬂrwmlsmﬁeaﬂﬁf beayt fhibure ametthe¢ Ruelj has besh cewrelaed with 300ty

o Bl Yl Lo gy SRR 1

addatyca 'ENF((L Wast teen inggilicated jn @@ BisioBlirguny ilRkeg (B@jkdson £02)), .

20008 2 Phiion, 78 e, S5 AEeiy Far bR 2T PRiaRdon g
95N canel thieaBiopd $yetem( (Mitsuirel 809 drain R0844, 392)Bi ol .

Chem , 275, 27307). It has al so been found hi ghly
expressed in chondrocytes of patients with traumatic

TNES iPdldoY poidn® os(té\%la@tﬁ%&ﬁcf 4 ﬁl.tana s 1nvcaQeQQn b&{etrgio'rﬂtioﬁ aﬂn‘i‘ d

Rheumat i sm 41 Fa has al so been shown
dls@pwm@l\ﬂ@,bqngp@oq‘pﬁom (ﬁgbudémg; & 9he006f Biol. Chem., 275, 27307)

It hgé 8BS RRGD nghl% eﬁpkés@d Jhﬁ;ﬁ&rogltes of ﬁgat%gé withRAh 35" y

I nvestigation bnor expression of
arthiritid (delobierrindz .. 2900,x44dé1 z&yzmcilﬁkmmsm NOB) 69)aENBe bas do

beeﬁ%ﬁ t%t ?a?' a\%eil 2({1&"? %%E {1] olplglfr:]ntlo?ﬁb ru%&%&%?@%ﬁ%ﬁ le.,

19931Lab6ﬁ£3()ryl)bﬂestﬂgah6}8 78, ¥6abe i n the expression of i NOS
and therefore may also have a role in the
pat hogenesi s of hypertension (Singh et al., 1996,

Thefutabrmal exprdslsibﬁ bf Rasdilenit® oxidersynthe@sd (iNOS)hﬁéS b@hs 0 been
uce uyveitis in rg,ts whi ch coul d

oSGV PREH oL e SBRRHS hypseiaive fat frhou gy

Hypwlehsion, B %ElB')BCIDll had Bebld ithe exphdbsion &) iNOY4nalthdI&ere may
including |L-1, TNF and GwW CSF have been shown to

alsqhaveg role é’ tb‘? prthaeenesisiod Ayrsrtensiqn @ nghyeto §2Wodwer dukeni a

Hypeh-Radicn, ORegper ud, 1996, Leukenmi a Res. 20, 65). IL-1
was shown to be essential for the devel oprrent of both
irritant and allergic contact dermatitis.

1L-ERAsGHH BREAUS WS %Hﬁde%%ﬂué’ﬂl rg@@vhl%ﬁ BLRY 1rﬂﬁlfﬁ@d thhtxb gy

adm ni stration of an anti - - m)noc onal antib

blO@@fso (Buagst elutl 9% du@md@pﬂ’kavatmé mnd Them 16 I1¢r Genkines
b & ! &tk -
incipMe W T o ooty bEUR oo R Sibh bR of def.
mY@PgenD@deﬁmwdﬂasa‘(Bmsenud 986 glieukeapmia Rbi. 20 @) dk i heas shown
Phar mac | .
totg %#&%f"?g}lre%g}’elog"?e%"?b o fdetPond e H%ﬁ%ﬁ S de’ﬁf‘“ﬁ s
Epiauiahebus s8isit&ation dandt prevh etedw the- arihﬂﬁﬁranaacﬁan@ﬂtwmp his
aches,
moReRhARRNBRS terd ol ine R B e e MRIRR &M
199641y nf€ofzua81ﬂﬂmzzezs 7, (TBRi ?ah obt&ﬁ%fr?xlﬁnm KebélouNuide. lﬂﬁaates
813).. The pr n of t nfla t oki nes
the iyl deter ot s oMo MG o) S s
Pharind@® PRyyiol.-23, 141). A variety of cytokines including TNF, IL-1, IL-6 and IL-
8 initiate the acute-phase reaction which is stereotyped in fever, malaise, myalgia,
headaches, cellular hypermetabolism and multiple endocrine and enzyme responses
(Beisel, 1995, Am J Clin Nutr. 62, 813). The production of these inflammatory

cytokines rapidly follows trauma or pathogenic organism invasion.
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proi nfl ammat ory cyt oki nes have been correlated wth a
woanisaby33sf di sease states. |1L-8 correl ates w pariustdosno6997

of neutrophils into sites of inflammtion or injury.

Bl ocki ng anti bodi es against |1L-8 have denonstrated a

role for 1L-8 in the neutrophil associated 5 tissue

OJ'% %1‘8 Pgrgm%w cgll\‘drgeqe.?.g 2 te{zr’? Qorx%%d%%jae\gar df dilsg;?]sg states.

ILi-$borteldtesrwithf inflive & nputoghhd$ intonsitemyf ibBanusgfonl or iimjurty hBlocking

o Gonedl- e BERERrige BncionJHEaraY Aol seqreh,

tisgheOinfarin dootk iflaingtioh (H)dfh)dhl eyti,d 996] M(Hﬂylla; tMreelicivel Today 2,

Q) ur adul t esp dlstr drone
) Piekera o b T Shyeini e e Eeethcat g
dlgdasam&tafua%é&ohftanaatly dyaﬁmabpms;um dsh?ama niy?f:]a{raﬁmit ory
npon nts cu nmeni ngl S. or er
in 10fl=aﬁ Onfe et mmrsg}«g lg dreery-h erﬁ@lmma aﬁgﬂr fespiratory
dlktﬁ%dmahme%Rm) Ghafpb efguﬁ &j ﬁr%r 3aohatsy RraafmsOmuat ed
syndrones, and necrotizing erocolitis. RhanV|rus

glt)lifl?fg‘b?@?@rttlﬁéieﬁ?%ﬁﬁ% Vith Acws m@ammé@@y (PRIt AFHES BHrylent
mEMhAHE Beher J:éxtlﬁf RIS AR NisdrlierS heMBaigHsis, el&iklof)l?erisﬁ
synptomatic il nesses such as acute rhinitis (W nther
granulegyte transfggion Ayspcied sysflitomps, and r;f)crot@mg@ntem@bfafs es that
are effected by IL-8 include nyocardi al ischem a and
reperfusion, inflamatory bowel disease and many
Rlaingndrus trigzers Theeprpdustion ofvaransargindanmmitoryecytokings,nas been

pljaéaglllv\iil?iﬁ& "‘dwhﬂh tré%ﬁlts%ﬁ‘é%xﬁp@%&c 1115%?&%%[1&1 s ﬁétlggg%igig‘ a

onco
(Wmﬁieudicdlglmumﬁllﬁzmgzdzom and rel at ed plasma cell
dyscrasias (Treon, et al., 1998, Current Opinion in

Hematol ogy 5: 42). It has al so been shown to be an
Otheipdiseiages thared ieffeaed of IU-&fanldmyd)@t‘dwllilichémnatah@ rep@ibusion,

. gentral ryous syste evated levels of IL-6 are
mﬁ@ﬂﬁ@”ﬁ' é%g?%¥eﬁﬁﬁ?%1€ “al disorders including Al DS
denmentia conpl ex, Al zheinmer's disease, nmultiple
scl ergsis, ste up € henat S, trauma
RO g RGeS R T EHD Y g tqpasc e sponse.
ILl@fﬂt ordbth F50drad a h@ddlSeQbﬁ lcomgicdRiseddR InclukdbrpGmatifio nRLRS

significant role osteoporosis. In _murine nodels

afidtrelhfé‘% plsgray Cf‘élﬁfama% (&e%cei aky d928, CugrsriRRiBian inlengoRey
5:i494) L[@Eas%sto%@éﬂ s%%&vn acbd M iinpofedeh %hﬁfor o 1rﬁiamma%1)819 Vithin llthed

Devel opnment and Conparative | nmunol .
cegifal aRIVAES WEme Féqveied levelsohllas are fownd)i gevprs] n@mlgglcql n

d1¥dréféi’s RelUREe %ID@%Eﬁ%ia%ﬁlglleAH%W &a&aﬁe aaﬂlph)&gageggisom

pati ents wth Paget ease
systamis lppupiesghpmatosus, (NS trapgda and\vinal ahé bac@mabmmkgm@@rh@ly@

al.k,) §64%, SRk R’ezQ’Swag)\!\% 23%9)5/ IE%%S%%IJD g }é’ﬁﬁgglﬁ/ rHGP7

osteoporosis. In murine models it has been shown to effect bone resorption and to
induce osteoclast activity (Ershler et al., 1997, Development and Comparative Immunol.
21: 487). Marked cytokine differences, such as IL-6 levels, exist in vivo between
osteoclasts of normal bone and bone from patients with Paget’s disease (Mills, ez al,,

1997, Calcif Tissue Int. 61, 16). A number of cytokines have been shown to be
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i nvol ved in cancer cachexia. The severity of key

paraneters of cachexia can be reduced by treatnent
wWoi20d5/0a0838 | L-6 anti bodies or with |IL-6 recept®CT/US2005/006997

ant agoni sts (Strassmann, et al., 1995, Cytokins Ml

Ther. 1, 107). Several infectious diseases, such as
inviefved émeencer caghaxia aTke severdy afieyprrimetershaf cachekiepar beredvasd

bk E{ag‘gl Ht @g{%&qﬂ] 6f a%g gg«flés &ﬁlﬂ(ﬁ I6:1}$/ egt%} aéa%?fs%?gssmann, et
a@w&;&andwmﬂdﬂ Yé'lfer IILl(H) h3eyerabieéntiouspliseesgs, such as mi_ﬂlenza,
uPc%aPeOIILO@Xnqu { rg I1 o?t? sey%}ﬁst{}ﬁ lfé‘f'gllaﬁgn %}él 1}1 lhB

enan sease
dp&mrel (Haycknaandl p1(998 Jhélimlfuws awl 6$$)e®1mre@gnesslor(cﬁ‘ Ihgdos,

b Eipfiearen e miBlEy of St bt e AR R Rl el omye

rliduﬁﬁtmchndlriﬁhj@a&ﬂh’rmn@ dieate] psdriasis zbidthtl-mgloﬁatmalsc&te\bporos'lﬁ

ut aneogtﬁaf ?%%pp (Ji%é' S, g@%ﬁ @Pﬂ Sﬁrp mﬁ@rﬁered’wn Ve’

naﬁiacmfnloaaytaklgwnaudlﬁglme anll F}WFrv&Jr@Mw&ﬁee ihcbl@kmgwgsn@f
t herapeut] ¢ | Seases uence
CHAGHERT Siak e B eeehel e s MRon dda Chiesim 4 dPEQ: but

al so regul ates several other cells involved in acute
and chronic inflammtion. 15 Treatnent with GW CSF has

GM&SEds anothsr sreinflammainryeeeking with tleyareede anusbenef| udi ng

tlté'a‘e[ ot Qs € &l Bnces bt tmdS ﬁBIQfefaﬁ&Q hetdt di 8o ABtiOR bf sté
ost atic and radi ot herapy i nduced mnucositis

cel elee regqlglgssevmb@th%rlceltmeml‘&jyn agite andehrong\nsmmationg
TeORAEH: %@%M'c%‘*aﬁ s béedlaf IHIB} \}; he r{u‘ﬁﬁJe %Ae% s%ftesfiﬁaﬁdg

i munod I Cl ency Vvirus in cel macr o
bhinneeupd hapling, skél-gagi m@@luﬂ@n o aswmoatpgc z(r@rrmhethatapsainduced

ooy ML oA MU 1,030 SO s
r@e octbs seplicatioh ofigsnanl mmmhv@rﬂiccy&tyakriun (BII:/I) e teld @f @ekiCSlkage
. he 199 Si

GERESTH AR LB AR R il 18 ol Sl

Binlogyed2, 4f). Braehmbssthnid is hlmactbﬁeerd BsmdnilamaatoryZvocstd ih

d I } d t hat I
S BRSSP BT bl s T 3 con
Physaasdoplarlospn, 1998, Curr Opin Hematol . 5, 22).

Fol | owi ng ki dney transplantation, a patient was
di agnosed with acute nyel ogenous | eukeni a.

Illft’@xtfér%@ AENIivY Basaa Mﬁili%at&f ma%h%eaf@hsesyewﬁ h&s\’ﬂe@K hﬂ@éated

reveal ed el evated | evel s of CSF and | FN y. These
vethdyeaease! ¢olloganglepesitingitiaps ip wetnﬁal émsrqu@oloalcplefpatpm?@f gaft-

V@llsﬁ’sol%smlséa&: @Qrkﬁ‘% | lﬁg U b@‘ﬁr}kﬁnatﬁ t5 ) Fo%lg%%g lér(fnl&

Lynphona. e devel opnent o I nsulin-
t@@q@mtmnm, adqamﬁéms dl(agi}qg@d with @aﬁ: thielegsnousilewkeiani t h t he

RftG ng@taheﬁ%{% & p?ﬁ@ferreﬁ % 00 ciltaéﬁés arf:\?egieé ggggltec\i]r I&%@L L)ISGM-

pro uci ng ununl ol nmun.
CBF,and BN v.| Fidsy elewtﬂhlgvalﬂ doinciidiFwith larBe apsbripherfl Hlemidviite

9‘%’%‘%{%@% NIz I y g‘%—?%é@gy%}p @'17?) Cf%le Idgv orpngeqit ofomsu_lir71-

dependent dlabetes (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
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t he devel opnent of lesions in the central nervous
system for diseases such as nmultiple sclerosis (M)
wandsAbdS3denentia conplex (Martino et al., 1998T/UAmMS/006997
Neurol . 43, 340). Atherosclerotic lesions result in
arterial disease that can lead to cardiac and
theglevedenmagnt philfsienstin the cetituh yermatsisysicne doi disnases suah ds snudtipde
[
scl o5 Q1.4 ARG AR PftDies Tafld f o, 205 auh B0, g,
34Qr aitlmfrdwakcrcam:dﬁrsyons ;dsrdkmraetsnaiulmhasaa;haTNm ledd te tamlind ahd-N v .

corg e ol VAR, adfv el PR crlisare Brend R defou. rajply -

celBand mm@phugesz dBesd ails pﬂdidﬂdehargmtﬁmints c:f@kdmﬂarrmﬁaxbﬁyl ng in
the athero ot| ssels

e SR N R

I I
eS8 4 e Sy o

musﬂgyellsmlt@sm be gtherescrotie 1emrrﬁ£€rﬁn&»fl9%7y fiswit essels Suppl
12, Jaf 'Aii%lr 9511 éé‘ts r§ii%e RRRIA ﬁ)@&ﬁ@f&%N?%lﬁ)@ﬁ]ﬁ%étﬁhé&Wﬂ a

aye ypersensitrvity reaction
Vesputh mbmr(@omyr dlaé, 1997, CIENExp Tmmuaelopi%k 34r he expression of a

G SR e QAR i g B y pacheS b e R oo R par e

p@@fy;ﬁ@gdﬁﬁdwmes@ﬁﬁ ﬂm@ﬁndﬁ@hﬁé a fold RPTRN y MBhaid dermbttisdence
for elevated | FN y el%7t1 ot her cytoki hes was
N

(stmé@w@defq%di%%%@%rméﬂl %hi Histogathelggie and
1m1§1ﬁl%1’1'i§@8@9 Sthils Rlre %Erforml:@ HoasddBE %aHl Q@reﬂ@gmlﬁéﬂa Pidence

01). The inportance of free radical species in the
forp;@tvm@ giey pyorgst ethericptokinenivascbsaves! indissmgegokasthiseen

L e R AR T
fregy raldwsbwemeﬂntﬂteqnatmgmsls oﬁvambuspmfmtncms disaaeohas begrt oki nes

est%llfi%{;'edﬁ/zf élle E%%omg 4§3'Ah|ﬁsa{§ Pdtlhvg ! 1?%ﬁfv%tﬁg n I’efp%nlsentf) éofcctlgn
wmﬁflctaﬂwaﬂﬂ enﬁ‘es T/1la$heBndUcflbl§0f(ﬂr|Bh‘ﬂarﬁ‘rﬁﬁto@®y&Jkﬁﬁs SuchabON ¢ gnd
at oce ular carcil no ene ressi on an
AV £ 1098 BlociBo bt BRLMeA L Pofite RSB Y S
w1tlﬁ)he€_htﬁ9 BtVlruE (HEVF&@%V&MMH@%%H h%&d&@ﬂilﬁtcﬁﬁlﬁﬁd FiNal
L-2 (Chisari, et al., 1995 Spri nger
gerseeﬁpwsal%mﬁdﬁiﬁlcw&n in RV t%ligemqlma ganchsFuRPSsed PYapast-
traﬁ&ﬁ{éﬁl&nﬁl 1‘&¥Jhg}ﬁ‘srﬂﬁqe'dﬁ%‘d%9q Y, BN End £S5 {;(ﬁﬁéa netallt1995

appears to swat e interne tric
SpKNXged Ser(uqu;mm;mt‘ho? d7, 20).i IIFNO/rdaa nd:leqtleglu Inainblt g/ytoimheemduced

d d
bofgleghaion, TURREEs Bab LA Bk By 5ESn s &g wildis
an aﬁﬁdm@hmgulatb@nﬁmeoa&ﬁﬁ ot reflodediap. er]rﬁa}Sbeaﬁdolved asa
ost orosi s (Evans, al .

ost us 0 , 1996,,
me@%&ﬂﬁ@ Qﬁfﬁgﬂ“ﬁ@@f Sf‘% ‘Bseg%)as '%F‘HH? toid a%- Kitis; FHmAL associated
ostel&fdicafiosteaepaisty Sstéifpﬁib@i% m@h@ @t &zh a996 b@ohbmr Res 11,

dependent, 30 producti on_ of itical jn

3000 Euddss vt geng ﬂ%ﬁc&a? jice pye dgmemtﬁtedmt H&}bhl %%P%ndent

proffiARAE 1%y iRBR BN ool Bféaflﬁax‘aéihQ%OW&? AR EOHOf
chronic I nfection does appear dependent

proceys éciadensndant ofglitric oxidg the cphtml o clirprip infRRtigy éO@@n@ﬁBr Bibg|
N§&é etRRAt %A]lééﬁaer et NO1687, ?ﬂzl&s@?ﬁs}@@c@éﬁg %%zbﬁ&a%ﬂ? 45s).

™I e g evidencé exists
NO 1s an important vasodilator and convincing evidence exists for its role in

i—-‘
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-8 WD 2005/ 090333 PCT/ US2005/ 006997 cardi ovascul ar
shock (Kilbourn, et al., 1997, Ibis Mn. 43, 277). |IFN

we@ 20@s/me38i red for progression of chronic inteeriusaions/ 006997

i nfl anmati on in such di seases as Crohn's di sease and

i nfl ammat ory bowel disease (1BD) presuma t hr ough
cendiovpseplar shoglk deiiboyrm, @M+19%7yﬁ1§%cry #3327k dEé bylig/regpiradrfer
pgdgéeus%gﬁ ngmg% {nfRRif Enfth ARt Y ST UiscRlR gggfo% s hse ahd
ifbgonatery bdwel digeasediBd) presutmably thranghahe eﬂ@mscu@dy A€ D4+

1?@@%&%%@0%3;@3%@1 Bféegl?bgf gﬁ%ﬁgﬂ@?'fhmeﬁpﬁﬂf %f__z%l 9% 10

Ssprg @94;3)1 Ag clevatal levd] of serNIgE is assatiatpd with abrien titopic diseases

998 Al | 28, 74)..10

s\ 15 Do roatstipeang abet dsrmation T letiob iR 78 nedibant o
cbﬁé/lht@@ whth 8erfhl IFE [ géﬁlng ARG IEdr Ipﬁgﬂ%n AbPID PatichB (T&afoto ef al.,
conpounds disclosed in WD 01/01986 are indicated to be

1898, &dinifom Allergy28eti ng the fol | owi ng di seases:

denentia associated with HV infection, glaucong,

opti c- neur opat hy, tlc neuritis, retinal ischem a,

W@é)é(ﬂlﬁ?&ﬁdiw@gaesapmcg au@nm@@ndsgdlpgyéﬁq hayting the abilie-to infiibited

TﬁfF%lh}ga? télttéu Soﬁ%&ﬁ?%&lﬁélés@@ %BVOI/O?%ﬁé ﬁhlcb‘é& 5)63@ Pfective
YypoXI a- | sc pog cem a, donol c aci

iptreatiog rth@pllcamog diagasesadéentinassosiatdd wsh Hid mlgfacnmeglmmoma

géf equ al pcl n%gl‘ltlsH}J &Balg%éé;rfqi'a,slager %%ﬁéet% ogﬁclz czla al{giengﬁrugery or

I'seas I'nson’s
txsauﬂnenmhmexi mnhfemhbewtrdc&ampathﬁtcenegraﬂlséteanae ﬁypox1a—1schem1a
at er.al

a tr h| C
PR afybiP aEh Boisoil EhS ST Do sk BB
canidyvisoningLilapdagion s disaade, Al}thﬁimexmé&seaﬁh Blakinsen’s disease,
Bk b8 ) SBe0 SRR 20 T L MRS
sﬁ%@@ h@b?) privesphial co|‘§¢ fr&unilqdi' yéiﬂfr@?&mvﬁl@i@ﬁs} bﬁﬁ(ﬁiﬁﬂt@ﬁira;ellar

er r0|ema er stel nema,__nonkeroti C

aH%@ap Ew%na y ! ﬁa%@ neuropmhiyoHEY -ratsbneupathy s o
MBERRRS&] Kl s?ﬁkﬁ}dme§ 0BkHr 3 Qtkeast YWhiBTke d bﬁ&@ﬁﬁ@pﬂaﬁ@ ORett

encephal opat hy, Tourett's syndronme, hepatic

spifkepa doBsastnuriadiRe PEIHFRR; lawerheme@/ edfleayia feketaiicug

|

BB AT AP R 00 st
spitens disdasaniead ensgpleajensilynBepretiie sndionts, Irmpide engerhalopathy,

I r . .
d?ﬂr% %Q%ﬂrg%{ do Bf&an&éj d]'ug cﬁﬁ%:ngﬁgzgg&gﬁegs@p%a)fi&? IQ@(L &g%zophrema.
W@tﬂlzé”ﬁ%mdhscﬂxssesihgtanhabit@s sfmkmﬂailﬁﬂ%or& rgibkigenindtudingThFo
RRERY 15el 6t Vreati e oS Hps oA R i ung grused by
nﬁﬂalambﬁ: af smdkeisadhsasicipareBéAsmblas THF& andmeﬁlsts ark @iﬂiﬂﬁﬁﬂ}t dlsdbe

or treating various tor Q
STl bk e cah it Sosee PO R L e O Agpcel
15O RE RA, ha@lso%e@ frﬁa;taﬂea kcSbe Lﬁaﬁm ﬂlr ﬁéatilag vArRgid |1ﬁﬂaﬂﬂn
| nfl a t or ge tor pr oduc see J %1 Res 2000
@ses TS @gé@ feangJ(yag f}ng gm)(l 1t1f6151n71§at1tls

i3 MORe kb duRsil Haielhﬂa\‘i@idatﬁ}y%ﬁ{&ha%} pr&QuBtion, see J Surg Res 2000 May
15 90(2)95-101; Shock 1998 Sep. 10(3):160-75. p38MAP kinase pathway plays an role

in B.burgdorferi-elicited infammation and may be useful in treating inflammation
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in B.burgdorferi-elicited infammtion and may be
useful in treating inflanmmation -9 WO 2005/ 090333

WOeCHsW8eBe5/ 006997 i nduced by the Lynme di seaseCagsmios/006997

Anguita, J. et. al., The Journal of | mmnol ogy,

2002, 168: 6352-6357. Conpounds whi ch nodul atfe rel ease
inducerdhby e Liymedlisspseragent szaﬁugﬁé néti 2n &l el ¢

Y5 9kd.685 g7y be useful in treating diseases
associated wth rel ease of these cytokines. For
exan‘pl e, WD 98/52558 discl oses heteroaryl urea
fobtionBd
PRBHAo R85l 001 L bl ekl
mlﬂamhaee/scyarkmteh eam bﬂ wefyl nftreatingadiscosey @ﬁn@i@ewﬂﬁb releaseof

t eesF §¥t8]§1nf:so 81’ y)iamgr 2 WO 2 n/gf%ﬁ %%@1'8&:% hetwaax?y? {u%gé(gﬁpounds

whitlokt helidicslaa be ssefiri dn tréating cytblamé mbdlatecéduzgaa@ Né@|9at2é@91

[ WO .00/ 41698 di scl.os ' e
BReRE Somel v A saBbRRES Bk B sr S B Ml
agSiith WEO29282A63 ralidés th/ivy Wieiamid tisshnusa irsteeating ¢eysakfing difeases and

P ausiodey st Biziee. fp SRS SuBonREL isetid 0 ol

WNemUbstdatinid AP kidse fiedagdsocycl i ¢ substituted urea
conpounds ich are described as being useful for
treating hyperchol esterol emi a and atherocl erosis.
é&mﬁdﬁhég Acw& @%lﬁf %js MAP KekSERMY be G TUNEBLIRE RarRLSHpes
di scl osed Nos. 6,080, 763; 6, 319, 921,
@Cﬂwr%ﬂe%e%mﬁ@@ﬁg 2Bhe conpounds in the patents
20 are alleged to possess anti-cytokine activity and
are therefore useful in treating di seases associ ated

WiiSt Rati N Salfide60 disclogaseN-sidhstituter eavd Natheipeocxdlissubstigiteduea
@Eﬂ;@ﬁﬁd@'vﬁnémfz}é deganhéal Js'b@ﬁl 9§eﬁ9>f&qkéaﬂﬁg Wp&@m&gt&memd dnd

eneficl a In the trea ment of cyto i ne nedi at ed
adhsedgess. Difsgbeiftusedarsl and ddteroriyé cempaynds p&alsmeis¢losed in US

Imgll%:suk 686 {gf %l3t195§1 f602r97t3§f“%{1<| @958%&% 5%5@8&% iV¥nt Batents

Rar frac netrc an
ape a]ﬂegledam pcBRIsEﬁlt&JMR\ﬁc(WityT&ﬁ apaNERIbrOMefuB i tfﬁa‘eng/\sd;sdases

ports the principle that inhibition of
acsflcfcbag?‘ﬁ@%bwgéﬁl%ag f with small nol ecul e conpounds
Wi Il be beneficial in the treatnent of various di sease
tates., - V\020509033 005/.006997 Lt .is_.
ey SR sited VB SpRaet o PRRAP I HOLHIT B 6 Rgay prabloib will
sBERefidisisn e tfeatniBat 6 dytokine mediated diseases. Therefore a need exists for

small molecule inhibitors for treating these diseases with optimized efficacy,

pharmacokinetic and safety profiles.

BRIEF SUMMARY OF THE INVENTION

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

small molecule compounds will be beneficial in the treatment of various disease states.

-10-



Het R6 XD AFANNAB HI a R R35It is a further
object of the invention to provide nethods for
wonestoweaz3 cyt oki ne nmedi ated di seases and pat hetogisemb/006997
conditions involving inflammation such as chronic
i nfl ammat ory di sease, using the novel conpounds of the
invention. It is yet a further object of the invention
I
RO PR e B b 5 BB e ol B ) o
conpounds. DETA DESCRI PTI ON OF THE | NVENTI ON 15
In the broades Hgkheri ¢ embodi nent, there is provided
ormula (I) Het R X D | Ar~N NLA
;20 wherein: -11 WD 2005/ 090333
7 Arl is chosen from (i), (ii) and
a carbocycle substituted by Rl, R2 and
F 5 (ii) Rz wherein one of Eor Fis
nltrogenRand the other is carbon, Rl is covalently
attached to either ‘E or F, and when nitrogen is N-Rl
t he doubl e bond between E and F is not present;

5  Itis a further object of the invention to provide methods for treating cytokine mediated
diseases and pathological conditions involving inflammation such as chronic

inflammatory disease, using the novel compounds of the invention.

It is yet a further object of the invention to provide pharmaceutical compositions and

10  processes of preparation of the above-mentioned novel compounds.

DETAILED DESCRIPTION OF THE INVENTION

15
In the broadest generic embodiment, there is provided compounds of the formula (I)

[
Arsy N\A’/

Iz

3
R ;
20 wherein:

-11-
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R* Cd (iii) wherein c is a benzo ring fused to ring

d which is a 5-7 nenbered heterocyclic ring
wopbtismaed3By substituted by an oxo (=0)-group ardT@sSe05006997

two R groups 1o each independently being Hor C-3

alk |; RL is chosen from hydrogen, N2, -N(R)2Z2,

A)nd}(@)vsqq(fn)m (DIrew GiiNgelRW:- | C1-6 al kyl S(O mor Rl

is chosen fromd -6 al kyl, c3-7 cyl coal kyl, -5

al koxyl or C3-7 cycloalkoxyl 15 C1-5 aIkyIthloI or

I8 catbaycle sabskiitecHiyoR’, REzadRicyl , C -5 al koxycar bonyl ,

d -5 acyloxy, Cl-5 acylam no, C2-5 al kenyl, C2-5

al kynyl , heterocycle, heterocycleCl-6 al kyl,

het eroaxyl , heteroaryl -6 al kyl and nitrile; each of

t he af gtenmenti oned where possible are optionally

pahLLﬁll or fully hal ogenated or are optionally

furth stituted with alkylsul fonylam no,

am noc QboXyI al koxyl , am no, al kyl am no,

@i)al kyl™ni no,whegdn byairidied F isastegemindrthe otheris carbore R R2

cg?ilgglﬁ%(aggcl’[e,dqgky gé}?q?egad W&Q%?J%n {y NLH? I}%élogl}le %ond

Be(vden (BCMA)E is npt @kseit;acet yl , aroyl, Cl-6al koxycarbonyl,
Cl-6 alkyl, C3 25 7cyc|oalky|, C1-6 al koxy,

C3-50yé$oalkoxy, Cl -5 al kyl C1-5 al koxy, hydroxy,
hydr o 1-5 al kyl, and am no optionally nono- or
di -su tuted by C1-5 -12 WO 2005/ 090333

PCT, 05{P06997 al kyl, aryl or aryl C 1-5 al kyl;

ea'h &®f) thé af orementi oned where possible are

o Iy pa&/ﬁ%{@ilnlcyls ersz Irllné gﬂ\j@é @%ﬁl‘%@tl@lgcﬁ) S a#—?membered

(ﬂgtlonally further su stitut

heeberydyslid fimgyritmmaliosubstithted by an ewnl (FO) grahik ylilctmert@ fwo R groups
Mot oxXyh ., o, nitro or nitrile; 5 each

%pﬁi nlﬁgﬂ gésné bﬂ“%ﬁéﬁ é%bg}k%l or C3-7 cycl oal kyl each

belng optlonally substituted by C 1-3 al kyl and

riiall (G t C lrfacyl
P o serdAidp @ o2 0n VAR ST Tq oy elts
Apls@@ |y be partially or fully hal ogenat ed,
hal,ogen, Cl-6 al ko arbony| , r | esul f
R R et G nyaiebye G Sty e
C1-5 alkylthiol or C3-7 cycloalkylthiol, C1-5 acyl, C1-5 alkoxycarbonyl, C1-5 acyloxy,
C1-5 acylamino, C2-5 alkenyl, C2-5 alkynyl, heterocycle, heterocycleC1-6 alkyl,

s

heteroaryl, heteroarylC1-6 alkyl and nitrile; each of the aforementioned where possible
are optionally partially or fully halogenated or are optionally further substituted with
alkylsulfonylamino, aminocarboxyl, alkoxyl, amino, alkylamino, dialkylamino,

hydroxyl, oxo, nitro or nitrile;

R? is chosen from:
hydrogen, halogen, nitrile, C1-5 alkylS(O)m=, arylS(O)m, J-O-C(0)-0-, N(R®),-
C(0)-(CHz)n~, C1-6 acetyl, aroyl, C1-6alkoxycarbonyl, C1-6 alkyl, C3-
Tcycloalkyl, C1-6 alkoxy, C3-5Scycloalkoxy, C1-5 alkylC1-5 alkoxy, hydroxy,
hydroxy C1-5 alkyl, and amino optionally mono- or di-substituted by C1-5 ,

-12-
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RD\, . ,NABD Aand Bin ' of the formula (I) are
each independently chosen fromN or 15 CH wherein the

woydispgeszatomis optionally replaced by R6; HeCTiUS2@5/006997

heterocyclic or heteroaryl ring wherein Het is
optlonally substituted by one to three R5, 20 mis O,
or afkyh aryd opaigbeh-Sfalle sath afhesfupmentinnedyhaneypossidg 4 |

cach BRR0 Bhis 11>$gtb@h¥htta§étﬁtax oRfe o t%%ﬁu\f*fugggiﬁs’ubﬁfut@cl‘%h

R8 are eac osen

hal og8r3 alkyl, ﬁkylwfcmtylammo alkoxg, ahikeelkylagido, Sialanti,
droxy C 1-5 al kyl or am no

optl%kmgﬁﬁ'OQ%gﬁgﬁ% P*@ubstltuted by C1-5 al kyl, aryl

or aryl Cl-5 alkyl; R5 is: Ra, -ORa, -S(OmRa,

SRR B e S B R Pl e
by@ ICRaRS) andrptionally GhrtRCH By BalBgenate( C)-4 6EY1,RToyRaC1-4

a@% Nt et ahrogprrHR ATy abﬁtlw@atowat?e

Hellogén, & 1ky hikoyzb®oeyl, @rbdeyelefynylivherein n is 1-5;
or R5 is aryl, heteroaryl or heterocyclyl each

optionally substituted by Ra; R a and Rb are each

2B RORNH@PEA Nt Bl 01y glkpgen, C 1-6 al kyl,
hydroxyég? *E@F gC2 5 alkgﬁgl C2-5 al kynyl,

car bocycl e, carbocycleCO 2 al kyl, aryl, heterocycle,
10 heteroaryl, C1 -5 al koxy, C I -5 al kyl thi o, am no,
Cl -5 alkylamno, CI -5 dialkylamno, arylam no,
aryl d -5 aLkyjam no, diarylamno, C-5 acyl, Cl-5

al koxycar boip a -5 acyloxy, Cl-5 acyl am no, each of
t he aforenentlaned are optionally partlally or fully

BPAGRER o, et e e R0 R b Setm N o

CIChArefiBthe Rydrbgendisn i dptiohaly r&mwea b Réac h carbocycl e,
het erocycl e or 15 heteroaryl for Ra and Rb is

optionally substituted by am no, Cl-3 al kyl, hal ogen
16t is BUEERYYolic dP HeterShi§y/] KR whetBinHet EJ@t@HQ&G&&@MR& dn)é to

t%cce tabl e salts, acids, esters or isoners thereo
ree

mis 0,1 or2

J is chosen from C1-10 alkyl and C3-7cycloalkyl each optionally substituted by R”;
R} R* R R” and R® are each independently chosen from hydrogen, halogen, C1-5
alkyl, C1-5 alkoxy, C1-5 alkylC1-5 alkoxy, hydroxy, hydroxy C1-5 alkyl or amino

optionally mono- or di-substituted by C1-5 alkyl, aryl or aryl C1-5 alkyl;

RS is;
R?, -O-R", -S(0),-R?, -N(R™),, -C(O)-R?, -NH(CR7R8),,—Ra, N(RY2-(CHz).2-

13-



In anot her enbodi ment, there are provided conpounds of
the formula (1) as described above and wherein 6 R D
wolosBssssef the formula (1) is chosen from REPEE/URMES/006997
R6R6 N N I 1 . ~-NNNNN"NNN/ N N.N 25 R6 |1
NN % and \QD 2005/ 090333 PCT/ US2005/ %96997 Het
-(GR RJNR?HQG@ R RRREC(Q)IOOERRS: RS RONCRRDGR | - S R5

SRR, eI oRIR N ERIENO e Sl

smtlmsedrkyslhs aliyhl BB gENoNIYRBXY, . - R5 TN R5 -N R5 N-NS N.
“é%‘le"l\%?‘%j.d NN "N i~ ~NR NNR5 R5 R5 R5 R5R5

é ] NNINS RS '"NR5E I%R5 INS5 R5/ i NN
or R®is aryl, heteroaryl or heterocyclyl each optionally substituted by R

R*and R” are each independently chosen from hydrogen, C1-6 alkyl, hydroxyC1-5
alkyl, C2-5 alkenyl, C2-5 alkynyl, carbocycle, carbocycleCO0-2 alkyl, aryl, heterocycle,

10 heteroaryl, C1-5 alkoxy, C1-5 alkylthio, amino, C1-5 alkylamino, C1-5 dialkylamino,
arylamino, aryl C1-5 alkylamino, diarylamino, C1-5 acyl, C1-5 alkoxycarbonyl, C1-5
acyloxy, C1-5 acylamino, each of the aforementioned are optionally partially or fully
halogenated, or R*and R are chosen from C1-5 alkylsulphonylamino, hydroxy, oxo,
halogen, -CF3, ~CH,-CF3 nitro and nitrile, wherein each carbocycle, heterocycle or

15 heteroaryl for R*and R” is optionally substituted by amino, C1-3 alkyl, halogen or
hydroxy;

and

XisOorS

20  or the pharmaceutically acceptable salts, acids, esters or isomers thereof.

In another embodiment, there are provided compounds of the formula (I) as described

above and wherein

25

-14-



or 5 R% 10 J is chosen from Cl1-10 al kyl, aryl and

C3-7 cycl oal kyl each optionally substituted by Rb; R2
woO06snde3endent | y chosen from hydrogen, J- O C( &TM82005/006997

Cl-6 al koxy, Cl-6 alkyl, d- 15 6 acetyl, aroyl,

hal ogen, nethoxycarbonyl, phenylsul fonyl, C1-5

al kyl S(Om and C3-7 cycl oal kyl optionally

substituted by Cl1-3 al kyl, each R2 where possible my

be optionally partially or fully hal ogenated; -15 WD
HHB5/ 090333 PCT/ US2005/ 006997 R is chosen fromH,

Cl-6 alkyl, d-5 alkyls(Om, J-S(OmNR)-, Cl1-5

al koxyl, C1 5 alkylthiol, NH2-C(O-(CH)n , (R)2N Cl -6
aikyl -5acy1NH, -NH2, -NO2, heteroaryl chosen
friam pyiikzol e,RiriazolR, imd&ole and tetrazole, and

rst\r‘,‘llej\'s’,"ri Ri S 6 red e 5ocyM:+ ®5ring
fgélh‘ R?Pmin & andld/f use forM | D ng:

R RR R Ccjiljj H{HNN RN U %R~o ~0
~O URRRoOr where eachRis i ndependently H or
Cl-3 al kyk; 10 R3 and R4 are each indepe ndent chosen
f 108 hy@[r Ea {-o3_al kQ.XM, sCl3-cal ky ﬁ en; n

CI 5

f&%ﬁghy gen, M al Kyl , h I%‘gﬂpﬁe ?\?

af kynyl C3- 8, cycl oal kyFCOZ al kyl',, aryI al koxy,
aIkyIth|o am nQ, Cl1-5 aIkyIa RS
d| aI'?(yI ani ng? aryl arﬁ no, CR5 acyl CI-5 R 5
%%

aff KRy c anie yeF (I}I'_EER ac RACY| rﬁnb
OlxBal kyN am n drgzy
hal ogen,‘\- CF3, -‘ ro ‘n trile, ~20 or and

Rb are’ chosen from he’t erocycl’ choseh from ’

pyrgolldlnyl rrollnyl nmor phol i nyl,
§5 I|ny t hi Npholln I sulfqﬁ R3
o |nw Ifo , SN [? EF
9 N or
&%R

J is chosen from C1-10 alkyl, aryl and C3-7 cycloalkyl each optionally substituted by
R";

R? is independently chosen from hydrogen, J-O-C(0)-O-, C1-6 alkoxy , C1-6 alkyl, C1-
6 acetyl, aroyl, halogen, methoxycarbonyl, phenylsulfonyl, C1-5 alkylS(O)m- and C3-7
cycloalkyl optionally substituted by C1-3 alkyl, each R? where possible may be
optionally partially or fully halogenated;

-15-
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di oxal anyl, piperidinyl, piperazinyl, honopiperazinyl,
tetrahydrofuranyl, tetrahydropyranyl,

woebrsalayads of ur anyl , 1, 3-di oxol anone, 1, 3-di oXxaROWAIS2005/006997

1, 4-di oxanyl, piperidinonyl, tetrahydropyrim donyl,
a2|r|d|nyl pent anet hyl ene sul fide, 25 pentanet hyl ene

R il dhosendienm Heﬁt-émﬁqﬁy@bﬁall@m(omm-st@mmm thIléradkoxyl Cl-

yl | ene

2GR R A e s e " ang>

hlatetoerybetro,sén tebro pemazdleptiiaidié, ainjdazolé wﬁcaﬁwtzold, smmﬁﬂé;yl :

oxazol yl, thiazolyl, thiadiazolyl, tetrazolyl,

pyrazolyl, pyrrolyl, imdazolyl, pyridinyl,

ripy @iig sHoRydmberddyhezbdislic rify SucH &k figs ¢ MA@y to form the

%EWQoxallnyl i ndol yl; benzi m dazol yl, benzoxazol yl,
B hi azol yl , benzothienyl, qgui nol i nyl,

qui nazol i nyl, naphthyridinyl "i ndazolyl, 5 triazolyl,

pyrazolo[3 4-b] pyri m di nyl, purlnyl

pyrrdfo[ 2, 3- b]pi&ldlnyl ykazolo[s AR b] pyridi ng§¥,

10 S RQN ){
S bst,tuted , \h@a ogen or Xy,
Q0 ¥hdXi sOR’I yet anot ger enbodlégﬁ, there are

proRi ded conpdRinds of the forrmula (1) as atescri bed

i mredi ately above and wherein 15 Arl is chosen from

(i) and (ii); R5is: a) Ra, -ORa, -S(OmRa,

-N(Ra) 2, N(Ra) 2- ( CH2heke 2ach R MliH{dEptias)thy- Rar C1-3 alkyl;
-(CR7TRS)n-Ra 20 or -Q(CR7R8)n Ra; or R5 is: b)
-Q(Q-Ra, -C(O-QCR7R8)"Ra, -C(O (CR R8)"Ra ,

R ﬁﬁﬂmeach-lnéﬁetﬁéﬁ)lmm 8 hydrogéd, O1 A £Dkd=y, O11-3 alkyl and

O C(OOR each of the above R5 is optionally

h@ﬁ tituted by C1-3 al kyl, halogen or hydroxyl, and

wherein nis 1-3. 30 In yet another enbodinent, t here

provi ded conpounds of the fornula (1) as

“d%gérlbed i mredi ately above and wherein Arl is : -17

WO 2005/ 090333 PCT/ US2005/ 006997

R* and R” are each independently chosen from hydrogen, C1-6 alkyl, C2-5 alkenyl, C2-
5 alkynyl, C3-8 cycloalkylCO-2 alkyl, aryl, C1-5 alkoxy, C1-5 alkylthio, amino, C1-5
alkylamino, C1-5 dialkylamino, arylamino, C1-5 acyl, C1-5 alkoxycarbonyl, C1-5

acyloxy, C1-5 acylamino, aryl C1-5alkylamino, C1-5 alkylsulphonylamino, hydroxy,
halogen, -CF3, -CH,-CFj nitro, nitrile,

or R* and R are chosen from; heterocycle chosen from pyrrolidinyl, pyrrolinyl,
morpholinyl, thiomorpholinyl, thiomorpholinyl sulfoxide, thiomorpholinyl sulfone,
dioxalanyl, piperidinyl, piperazinyl, homopiperazinyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxolanone, 1,3-dioxanone, 1,4-dioxanyl,
piperidinonyl, tetrahydropyrimidonyl, aziridinyl, pentamethylene sulfide,
pentamethylene sulfoxide, pentamethylene sulfone, tetramethylene sulfide,

tetramethylene sulfoxide and tetramethylene sulfone

-16-
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30

R* N, 2 or Arl is cyclobutyl, phenyl, naphthyl,
t et rahydr onapht hyl, i ndanyl and indenyl each

weubstweassed wi th one RL, one RX, and one R2 gPOUUS25/006997

R is nitrile, NO2, NH2, C 1-3acylNH,
J-5(0,,,-N(R)- where J is C1-10 alkyl, or R is R
ahd héReroari choded ﬂfeszn itlsienyldfeapt ésokizplyd,oserlylf thinzolgl, - 6

oot SidaRl SRz bt itiae B Siogt. ¢,
pg‘ﬁa}gm%ﬁ pyrﬁiaalhgly pjzren}g,fét[uem(adalriﬁl,oihdoljflu bdarmrhﬂhn@dnlﬁﬁne(ﬁekaz&%,
Ssuciiafl Sof el SREDA ontteS S Lo ST R R AF D,

tHydlyQ g@m@a@ zlan]tpymmdlmyu }ﬁ:lrﬂlyE pyﬁ&om-a]pgrlﬁbylapﬁamqb 4-

b &gﬁ@ar Q%Fl‘é@y r@ﬁ,g}?(%% 4 Salglwrldy I%irl ?1%(? gxp@%z)giﬂ 5 Z&ﬁ}yﬁl@nybwhgrem

cat i 19hetdScy clelor ﬁetgﬂo&i'ﬂfd)ﬂ{ﬂaﬁ@ R" isadpyibadllybstaityd by amino,
HWgfkﬁ/lamno Cl-3 acyl, d-5 aﬁ{oxygg?bonyl, %J 5

Qk@ﬁ%ﬂy‘méﬁnsrmé@vwan1no Cl-5 sul phonyl ani no,
hydr oxy, hal ogen, -CF3, -CH2-CF3 nitro, nitrile; or Ra

and xghosen from pyrrolidinyl, pyrrolinyl, norpholinyl,
t hi onor phol i nyl, 25 thi onor phol i nyl sul foxi de,

t hi onor phol i nyl sul fone, piperidinyl, piperazinyl,
honopi perazi nyl, piperidinonyl, tetrahydropyrim donyl,

Iﬁ‘ﬁétr gthé% bohﬁ%ﬁﬁ@é’ %n’e %ﬁlc}fﬂn OerIdQ oAl %/Jrqula @) as

i azo tefrazo yI pyrazo pyrro
demrxbatmn}ddlatqiyabqip agd whplybm m di nyI pyr azi nyI and
pyridazinyl ; wherein each aryl, heterocycle or
heteroaryl for Ra and Rb is optlonally substituted by
Aartiismhpse@Fromh @) dayll(ii); hal ogen or hydroxy. -18 WO
2005/ 090333 PCT/ US2005/ 006997 In yet still another
enbodi nent, there are provi ded conpounds of the
Rdg:nul a (1) as described i nredi atel y above and

JREEHR. ROoRR?, NRY, NR),-(CHY) 100, NH(CR'R®),-R?, -(CR'RY),-R”
or -O(CR'R®),-R?;

or R® is:
b) -C(0)-R?, -C(0)-O(CR'R?),-R?, -C(O)(CR'R®),-R*, -C(O)NHR?, -
C(O)NH(CR'R?),-, -C(O)C(O)R? or -C(0)C(O)OR?;

each of the above R®is optionally substituted by C1-3 alkyl, halogen or hydroxyl,

and wherein n is 1-3

In yet another embodiment, there are provided compounds of the formula (I) as

described immediately above and wherein

Arlis:

-17-
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Rl #2 N~z 2 5 Arl is Ror R Rl is: J-S(O 2-NH,
where J is d-5 alkyl, or R is nitrile, NO2, NH2 or
wGol2eBaoyd3dH-; 10 wherein R' = R2 each are PCT/US2005/006997
i ndependently chosen fromd -5 alkyl, d-5 al kylS(O m
, Cl1-4 alkoxy and and C3 -5 cycl oal kyl optionally
stituted by Cl-2 al kyl, each may optionally be
tially or fully hal ogenated; 15 R8 is hydrogen,
tfyl, ethyl, CH2OH and CH2OCH3. In yet another
jsment, there are provided conpounds of the
mula (1) as described i mediately above and
wherein 20 Ra is chosen from hydrogen, C -6 al kyl,
C3 6 cycloalkyICI}Z aIkyI phenyl ad-5 alkoxy,
Y ? - |alky amn
°5|A>n ‘érﬁyﬁ]@bu‘é{k yherw: |nap1%%¥ ktﬂr%lfﬁ‘fi’f%‘apht@ﬂ lgd%{awnd ipdengl each
salbéﬁ%acmb&&mo anﬂmﬂecwgm&;l-S acyl am no, hydroxy,
hal ogen, - - CH2- CF Ra i s chosen from
nmor phol i nyl, thlonDrphollnyI t hi onor phol i nyl

lgqg&gﬁéq§0b135 b@@g&gﬁﬁhollnyl sul fone, piperazinyl,
onopi perazi ny rrolldlnyl pi peridi nyl,
Jﬁ(@éﬁi‘ﬁRl’)oﬂwere WQ){dMOr@}Myl %}Rllt’m di nyl, pyr azi nyl and
E&da2|nyl wher ei n each phenyl, heterocycle or
garyl for Ra is optionally substituted by am no
hal ogen or hydroxy. -19 WD 2005/090333

PCT/U82005/006997 In yet another enbodi nent, there
are provided conpounds of the formula (1) as descri bed

g ehicnty SR 1oR BRSSP npr Gyt g c3-6

cablsaikyl opfidnafly sibstituled by Car-Balkyl , eachtingp optﬁnaﬁ’y be partially or

q&h&v$n1no Cl1-5 di al kyl am no, arylam no, aryl Ci-

fy g5, c1-5 acyl oxy, Cl1-5 acyl anmi no, hydroxy,

hal ogen, -CF3, -CH2-CF3; or Ra is chosen norpholinyl,

lgigg ,di nyl piperazinyl, honopiperazinyl, yrroI|d|n¥
8¢ Rpge eerbrigderaptisndy ¢ho seq: Fom hapeen, fdialiyy fyqo gpd ciloro;
heteroaryl for Ra is optionally substituted by am no,

1-3 al kyl, hal ogen or hydrox 10
RQIS chosen frc}/m hydrogen%nd amino; Y Y

nis 1-2;

R® and R" are each independently chosen from hydrogen, C1-6 alkyl, C3-7
cycloalkylCO0-2 alkyl, aryl, C1-5 alkoxy, amino, C1-5 alkylamino, C1-5 dialkylamino,
arylamino, aryl C1-5alkylamino, C1-3 acyl, C1-5 alkoxycarbonyl, C1-5 acyloxy, C1-5
acylamino, C1-5 sulphonylamino, hydroxy, halogen, -CF3, -CH,-CF; nitro, nitrile;

or R*is chosen from pyrrolidinyl, pyrrolinyl, morpholinyl, thiomorpholinyl,
thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, piperidinyl, piperazinyl,
homopiperazinyl, piperidinonyl, tetrahydropyrimidonyl, aziridinyl, isoxazolyl, oxazolyl,
thiazolyl, thiadiazolyl, tetrazolyl, pyrazolyl, pyrrolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyrazinyl and pyridazinyl ; wherein each aryl, heterocycle or heteroaryl for R* and R” is

optionally substituted by amino, C1-3 alkyl, halogen or hydroxy.
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In yet another enbodi nent, there are provided

conpounds of the fornmula (1) as described i mediately
wahos@oeassl wherein s R D /N-A B % of the forneCaUS2Y05/006997

is chosen from Rs RR RS .~NNNN.%~ N®»15 , and

% Het is; -20 WD 2005/090333 PCT/ US2005/ 006997 R R 5

R5R5R R s\ RRBL5 L NNN5-N5\NNLNNRN

R P s AR D of

descRbed\imddiatdy Abdve iand wHeveio"p N N HZNN H H N\ |
O/OHH,O NCN,O.ISOor R5 is: C15alkyI,C36
cycl oal kyI N( Ra) 2(CH2) 1 2-, hal ogen, C1-3 al koxy,

hydr oxy, R’SLO -N(Ra) 2 -CH2-CF3, aryl, -S(0O,,,-Ra
-NH(CR?f)a Ra or (CR7R8),, N(Ra) 2 each

Arlis

R'is:

J-S(0),-NH-, where J is C1-5 alkyl,
or R! is nitrile, NO,, NH; or C1-3acyINH-;

wherein R* = R? each are independently chosen from C1-5 alkyl, C1-5 alkylS(O)m-,
C1-4 alkoxy and and C3-5 cycloalkyl optionally substituted by C1-2 alkyl, each may
optionally be partially or fully halogenated;

R? is hydrogen, methyl, ethyl, CH,OH and CH,OCH.

In yet another embodiment, there are provided compounds of the formula (I) as

described immediately above and wherein

R? is chosen from hydrogen, C1-6 alkyl, C3-6 cycloalkylC0-2 alkyl, phenyl, C1-5
alkoxy, amino, C1-5 alkylamino, C1-5 dialkylamino, arylamino, aryl C1-5alkylamino,
C1-3 acyl, C1-5 alkoxycarbonyl, C1-5 acyloxy, C1-5 acylamino, hydroxy, halogen, -
CF3, -CH,-CF3;

or R*is chosen from morpholinyl, thiomorpholinyl, thiomorpholinyl sulfoxide,
thiomorpholinyl sulfone, piperazinyl, homopiperazinyl, pyrrolidinyl, piperidinyl,
piperidinonyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl wherein each phenyl,
heterocycle or heteroaryl for R? is optionally substituted by amino, C1-3 alkyl, halogen
or hydroxy.

-19-
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optionally substituted by Cl1-3 al kyl, hal ogen or
hydroxy, or RS is -C(ORa, -CCOC(ORa, -C(ONHRa. Ra

woO0wsheess from hydrogen, norpholinyl, piperi dpayius2005/006997

pi perazinyl, pyrrolidinyl, pyridinyl, Cl_5 nono or

dlalkylan1no aryl am no, C3 6cy|coalky| C1-5 al kyl

Iapet aqithg embsdisierio sheredieprevidedanipophdnyf th@formélaél)@@y cle
ituted by am no, C1-3

dg%ﬁlbg?mﬁﬁ?dg"g‘g 9‘%?'& h%dd‘?%%‘isfi 21 WD 2005/ 090333

PCT/ US2005/ 006997 6 VI R D N 4B The follomnng are

referr di me t. conbi ned. W
RSV B FGOEECH sy Cora SRRt L2 B 1
atlekydaedsnyhaming, ©ORe aliflamie, Cil45slialiséamino, ayhadiayend €1-
OVIded h relnab e wher ej n: S l BN

spliStepy KD, SIS fafaminehay. RalSgn. S Faef RGP
orR* 1s&hbkehl mokpholinyl) ﬁlpérl%llnyl pip&faziftd, Kdmbfperazinyl, pyrrolidinyl and
pyridinyl wherein each phenyl, heterocycle or heteroaryl for R? is optionally substituted
by amino, C1-3 alkyl, halogen or hydroxy.

In yet another embodiment, there are provided compounds of the formula (I) as

described immediately above and wherein

N 'B
“\/ \A

No N Ny N~
\‘\/ \N \\/\/ \\/

2

Het is;
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SNONRS INRL iii) Het is, , or -22 WO 2005/090333
PCT/ US2005/ 006997 R5 RS RR kS S \No L, N\NLN,

WP-2605/096333 ") --N N)~-S\/\~0 iv) Het is , OPCTRSR®5006997

N RRNRS N v) Ht isor R s ~N R5vi) Het is
or BN RS N R RSNRSNRS/NNN NVII) Het is ,
or R 0 Th@fol I o are‘? epr eseRy at i vB} conpdinds oR}

entl b rrad or &, to )\
N
I‘j \nat eR | e o I
Str ture (4{ - (5t rﬂ- Zh&/
met hanesul onyI i no- 2- iret hoxy- * A N4

henyl car banoyl ) - 2- net hyl - ph’enyl] S\ 1 C’- N NCbz ’
123 riazol R&-yl}-2r enyl 52HHI N"

py zoI SNLI et J carb c \\
>,o ;;j

R5

R5N\’\\

pN

~
~

5  Arl'is

o}
\/ \/
\ - /5\ \ . /$\ 5\ \\'I )I\
4
NC II 1' Na ’
o} SO ‘
rd , 7~ or ;

R’ is:
C1-5 alkyl, C3-6 cycloalkyl, N(R"),(CHy)1-2-, halogen, C1-3 alkoxy, hydroxy,

10 -N(R%)q, -CFs, -CH,-CF3, aryl, -S(O)m-R* ,-NH(CR'R®),-R” or (CR"R®),-N(R"), each
optionally substituted by C1-3 alkyl, halogen or hydroxy,

Iz

0O

or R is -C(O)R?, -C(O)C(O)R?, -C(O)NHR®.

R" is chosen from hydrogen, morpholinyl, piperidinyl, piperazinyl, pyrrolidinyl,
pyridinyl, Cy.s mono or dialkylamino, arylamino, C3-6¢ylcoalkyl, C1-5 alkyl and C1-3

15 alkoxy wherein each phenyl or heterocycle for R is optionally substituted by amino,
C1-3 alkyl, halogen or hydroxyl.
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H 110 benzyl ester -23 WO 2005/090333
PCT/ US2005/ 006997 Structure Nane N v' N

wa@-2pes/00@33Benzyl - 2- et hyl - 1H i m dazol - 4- PCT/US2005/006997
yl)-1,2,3-triazol-1-yl]-N(5-tert-butyl- O oI "
3- net hanesul f onyl am no- 2- net hoxy- ~-j H4 HI1 ' N-"

phenyl) - 4-net hyl -benzamde ,0 i NN
3-[4-(1-Cycl opropyl -5-ethyl -1 H .
pyrazol -4-yl)-1,2,3-triazol -1-yl]-1V-[ 3- ORgﬁ(\
met hanesul f onyl am no- 2- net hoxy-5 AN N " D
(1- et hyl -cycl opropyl ) -phenyl]-4- O o H_ N- B
Ther%ltwmgba%@ 5@%@@ eﬁlbocﬁm[eﬁs 6@&&9@]{;9@%& et hyl - I Ha

pyrazo - -triazol - 1- - o,
wheteimAn e Xy |l%0'21yq>fgh¢ fopmpla (B ang@x gefied|in any one of the first seven
I 11-4- " 1"
emMQ&H%ﬁ&Egﬁggﬁﬁd%ﬂﬁﬁﬁ%ﬁhdQH&&M.]
5 3-[4-(1-tert-Butyl-5-methyl-11-1- pyrazol-4-yl)-1, 2,
3 -triazol-1-yl] -N [ 3 00O
mef hahesul f onyl am no- 2- met hoxy-5- oH |l H I "NN
( P¥ret hyl - cycl opropyl ) - phenyl ] -4- "o nethyl - benzam de
\QNL -[ 4- (2- Acetyl - 3- net hyl - 3Hi m dazol - ~"
¥ b2 3-triazol-1yl]-N(S-tert- ol o N
butyl nethanesulfonylan1no 2- S/ N

LA A
N N
AN~ \‘/N\//

R
R~ N};’,‘J
i) Het is -
10
5
)
5 ~N
R \ )
ii) Het is ; ;
iii) Het is ;
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~' OH H net hoxy- phenyl ) - 4- net hyl -benzamde O RIP S
3-[4-(2-Benzenesul fonyl - 3-net hyl - 3H "\

wom@are334-yl )-1,2,3-triazol-1-yl]-N-(5- s | PCT/UN2005/006997

t ent - but yl - 3- net hanesul f onyl am no- 2 ‘H "o H"
met hoxy - phenyl) 4- net hyl - benzam de

3-[4- ( Benz thy "~
|mdazo yl ]‘11 |az --yI]N—(5 soNN
tent - b& O mno 2- "OH H,
nmet hoxf -4- t yI am de O
ivBHietdis ( Ber;zoyl - 3- et hydr- H— N,
i mdazol -4-yl)-1,2,3-triazol - 1y|] N-[3- ol o
met hanesul f onyl am no- 2- met hoxy-5- s; NN ", N
(1- met hygs-cycl oprgpyl ) - phenyl ] -4 o" .o "
24 WD 2005/ 090333 PCT/ US2005/ 006997

nmet hyl - bejazam de \\
St r uckbH MeR N
3[4(2 yI 3- netNyl -3H i m dazol- 0 0 o

-triazol -1-yl]-N-(5-tert NI N'-N'
V)gtﬁ‘tyt 3 met h%fnesulfonyl amno-2- " .,o0 "
nmet hoxy- phenyl ) - 4- net hyl - benzami de N Y osn
3-[4- (2-Benzyl oxynet hyl - 3-met hyl "
3Him d&al -4-yl)-[1,2,3]triazol-1-yl]- 0"0 0
tyl-3- "S NNN,"
onyl am no- 2- net hoxy
henyl )-</4- met hyl - benzam de N-Q
wg FWS(z Cyclobutyl - 3-nethyl -3H N
ol Mmdazol -4-yl)-1,2,3-triazol-1-yl]- N-[3 o (r)
nmet hanesul f onyl am no- 2- net hoxy- 5- |s H N\ N NN
(1- net hygt cycl opfopyl) R enyl] - - RP .
met hyl ﬁmd/ ?,);\'bﬁlr\lopyl 3- et hyl - 34

vii) Hetis -

The following are representative compounds of the invention which can be made

according to the general schemes and working examples below:

Table I
Structure Name
@ [2-(4-{1-[5-(5-tert-Butyl-3-
N methanesulfonylamino-2-methoxy-
= phenylcarbamoyl)-2-methyl-phenyl]-
%P 0 = Nebz 1H-1,2,3-triazol-4-yl } ~2-phenyl-2 H-
<N

N
”J\Q/\“‘N pyrazol-3-yl)-ethyl]-carbamic acid

benzyl ester
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3-[4-(1-tert-Butyl-5-methyl-1H-
pyrazol-4-yl)-1,2,3-triazol-1-yl]-NV-[3-
methanesulfonylamino-2-methoxy/-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide

3-[4-(2-Acetyl-3-methyl-3 H-imidazol-
4-yD)-1,2,3-triazol-1-y1]-N-(5-tert-
butyl-3-methanesulfonylamino-2-

methoxy-phenyl)-4-methyl-benzamide

3-[4-(2-Benzenesulfonyl-3-methyl-3 H-
imidazol-4-yl)-1,2,3-triazol-1-y1]-N-(5-
fert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide

0 0
~S%N N
OH H
_0
0 o}
H
P N N<
OH H
_0
%4 JiEL
FY] N ~N
H 4 H
P
0 o
Il
/%5»1 ~
OH H
_0

3-[4-(2-Benzoyl-3-methyl-3 AH-
imidazol-4-yl)-1,2,3-triazol-1-y1]-NV-(5-
tert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide

3-[4-(2-Benzoyl-3-methyl-3 H-

imidazol-4-yl)-1,2,3-triazol-1-y1]-M-[3-

methanesulfonylamino-2-methoxy-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide
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i 1 uot oset'h
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0333 PCT/ @1&35/

yl -1 -pheayl -1 H
| 01-yI N{3 0
f0- 2- et
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D0 6B PH(2-GtclabotylB endthyts = N
Dimidazol-4-41)-152,3-tridzol1-y1]-N-[3-
0 methanesulfonylamino-2-methoxy-5-
noXiFnsthyl-eychdphdpyB-phenyl]-4-
met hyl - methyl-benzamide

3-[4-(2-Cyclopropyl-3-methyl-3 H-
imidazol-4-yl)-1,2,3-triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide

3-[4-(2-Cyclopropyl-3-methyl-3 H-
imidazol-4-yl)-1,2,3-triazol-1-yl]-N-[5-
(2-hydroxy-1,1-dimethyl-ethyl)-3-
methanesulfonylamino-2-methoxy-
phenyl]-4-methyl-benzamide

o:;ﬂ =0
Iz

3-[4~(2-Isopropyl-3-methyl-3 H-
imidazol-4-y1)-1,2,3-triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide

QP
-4

I=
O

3-[4-(2-tert-Butyl-3-methyl-3H-
imidazol-4-y1)-1,2,3-triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide

Tio Hbenzanide—=26
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henzam de '’ oH 1%)N p [Y)
NN
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~S-y NJ\©/\N*N'
H
/O :
Fcy
Q.0 0 ,42/,
/S\N N)ﬁl\N,N
H
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3-[4-(3-zert-Butyl-3H-imidazol-4-yl)-
1.2,3-triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide

3-[4-(5-Ethyl-1-phenyl-1 H-pyrazol-4-
y1)-1,2,3-triazol-1-yl]-N-[3-
methane sulfonylamino-2-methoxy-5-
(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide

3-[4-(5-Ethyl-1-phenyl-1 H-pyrazol-4-
yl)-imidazol-1-y1]-N-(2-methoxy-5-
triftuor-omethyl-phenyl)-4-methyl-
benzamide
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3-[4-(6-Amino-pyridin-3-yl)-1,2,3-
triazol-1-yl]-N-(5-tert-butyl-3-

methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-benzamide

3-{4-[1-(1-Benzyl-piperidin-4-yl)-5-
methyl-1H-pyrazol-4-yl]-1,2,3-triazol-
1-y1}-N-(5-tert-butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-benzamide

3-{4-[2-(1-Benzyloxy-cyclopropyl)-3-
methyl-3H-imidazol-4-y1]-1,2,3-
triazol-1-y1}-N-(5-tert-butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-benzamide

n=0
17

3-{4-[2-(2-Benzyloxy-1,1-dimethyl-
ethyl)-3-methyl-3 H-imidazol-4-yl]-
1,2,3-triazol-1-yl}-N~(5-tert-butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-benzamide
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phenyl)-3-[4-(2-cyclop ropyl-3-methyl-
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4-methyl-ben=zamide

N-(5-tert-Butyl-2-methanesulfinyl-
phenyl)-3-[4-(5-ethyl—1-phenyl-1H-
pyrazol-4-yl)-imidazol—1-yl]-4-methyl-
benzamicle
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N-(5-tert-Butyl-2-methoxy-phenyl)-3-
[4-(5-ethyl-1-phenyl- 1 H-pyrazol-4-yl)-

imidazol-1-yl]-4-methyl-benzamide

N-(5-tert-Butyl-2-methyl-pyridin-3-yf)-

3-[4-(5-ethyl-1-pheny1-1H-pyrazol-4-

NPy N yl)-imidazol-1-yl]-4-methyl-benzamide
H
H
7 ~\> N-(5-tert-Butyl-2-metThyl-pyridin-3-y)-
= 3-{4-[6-(cyclopropyImethyl-amino)-
N/ =\ pyridin-3-yl]-1,2,3-triazol-1-yl}-4-

methyl-ben=zamide

N-(5-tert-Butyl-3-{[(2-dimethylamino-

ethyl)-methyl-amirno]-methyl}-2-

methoxy-phenyl)-&-methyl-3-(4-

pyridin-3-yl-1,2,3 —triazol-1-yl)-
benzam ide

N-(5-tert-Butyl-3-cyano-2-methoxy-
phenyl)-3-[4-(2-cyclopropyl-3-methyl-
3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-

4-methyl-berazamide

N-(5-tert-Butyl-3-cyano-2-methoxy-
phenyl)-3-[4-(5-ethy~1-1-phenyl-1H-

pyrazol-4-yl)-imidazo 1-1-yl]-4-methyl-

benzamide
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phenyl)-3,4-dimethyl-5-(4-pyridin-3-
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\\ I/

/S\N

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-((S)-2,2-dimethyl-1,3-
dioxolan-4-yl)-1,2,3-triazol-1-yl]-4-

methyl-benzamide

phenyl)-3-[4-(1-cyclopropyl-5-methyl-
1 H-pyrazol-4-yl)-1,2,3-triazol-1-y1]-4-

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-

methyl-benzamide

phenyl)-3-[4-(1-cyclohexyl-5-methyl-
1 H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-

methyl-benzamide

. /N\N
9.0 0 F}N/\
_S. '
N N N
0
Q.0

N\
Wi

Sy

X

1 H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(1-cyclohexyl-5-ethyl-

methyl-benzamide
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henyl)-3-T4-(1-cyclopropyl-5- N N"" |sopropyl-
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net hanesul f onyl ami mp~<2- net oxa- -igrt-Butyl-3-
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phenyl) 3-[4-(I-cyclopropyt=5-
2-yl - 1H pyrazol - 4ry,L 21, 2, 3- t ri aZb(>-#er-Bufyd-3-

yl]-4-me hyI benz N, Netagasulfenylamia-3-methoxy-

met hape nyI a - 2 met ho@penyN-N4-(1-cyclopropyl-5-
phenyt ”crycl opr opy! Aprapyl-1H-pytazad-4ng)-1.23,3N N| N
di peri di - 4 H- pyr azol |- 4-t5ia2ol-1-yH-Bmethyl-benzamide

N-(5-tert-Butyl-3-

’;N methanesulfonylamino-2-methoxy-
00 0 — phenyl)-3-[4-(1-cyclopropyl-5-ethyl-
Vo N

~Sey NJ\CL N 1 H-pyrazol-4-yl)-1,2,3-triazol-1-y1]-4-
"o methyl-benzamide
N J\ N-(5-tert-Butyl-3-
o methanesulfonylamino-2-methoxy-
00 o /,}/K phenyl)-3-[4~(1-isopropyl-5-methyl-
P NJ\@(N\//N 1 H-pyrazol-4-yl)-imidazol-1-yl]-4-
Hoo R methyl-benzamide
Ny A N-(5-tert-Butyl-3--
X y methanesulfonylamino-2-methoxy-
0.0 o A [ 3 phenyl)-3-[4-(1-cyclopropyl-5-pyridin-

Sy N)ﬁ W 2-yl-1H-pyrazol-4-yl)-1,2,3-triazol-1-
H yl]-4-methyl-benzamide

AN N-(5-tert-Butyl-3-

= methanesulfonylamino-2-methoxy-

0.0 0 = 1 ' pl}epyl)-3-[4-(1-cyclopropy1—5-

s NJ‘\CCNN- piperidin-4-yl-1H-pyrazol-4-yl)-1,2,3-
o M triazol-1-yl]-4-methyl-benzamide

\. N-(5-tert-Butyl-3-
;}\Jf methanesulfonylamino-2-methoxy-

Q.0 phenyl)-3-[4-(1,5-dimethyl-1H-
~Ssy ﬂ/ﬁ\@ N pyrazol-4-yl)-1,2,3-triazol-1-y1}-4-
-0 methyl-benzamide

I
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i |sopro
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be I\anllde

met-n --- _u ge k AN = ff-Rllf\/l
net hanesul fonyl am ng- ,Q met|hoxy - RINGS -fbft-Bhityl-3-
phenyl ) - 4-(2- et - 3H i|m ohathedesulfddylamiho-2-methoxy-
yl)-1,2, ricazol = ] - 4-|mephety})-30[4b@)Fzdiizotepyl-1H-
N- ( 5- t By v N met hgnepubfadyipiD Adridzolrdiyliosy
pfenylf“S&[ﬂ i.sopr opyl -3- net hy inethyBbérxamie
FTm dazol - 4-yIy-1,Z 3-Tr[i azof -1 tifn_"bﬁé_

t efn%thﬁi’é Wifon§Tamiho-2-methoxy-

4-met hyl ~benzani de \ﬂ/ﬁ(S-
net hapesyi onyl amyo- 2- net/h

phenyL#N h@J”t but yl|-

4-(2-ethyl-3 H-imidazol-4-
~triazol-1-yl]-4-methyl-
benzamide

i,
N-(5-tert-Butyl-3-

methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(2-isopropyl-3-methy]-
3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(2-tert-butyl-3-methyl-
3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(2-cyclopropyl-3-methyl-
3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3~
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(2-cyclopropyl-1-methyl-
1 H-imidazol-4-yl)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(2-cyclopropyl-3-
isopropyl-3 H-imidazol-4-yl)-1,2,3-

triazol-1-yl]-4-methyl-benzamide
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Nrret hy?\ 'N i 4- yl) -[1, 2m&hyl-H-imidazol-4-yl)-1,2,3-
trli azol = 20y1"] - t hyl - benz artiiawl-1¢1jeA-methyl-benzamide
N_ E_+or'+ Dy 7] N—NI S

\ J CCT C L)ul _yl U T™N IV R
mgt hanesul f onyl ami nﬁ 2- methoxy- 0 M)(%orert-Butyl-3-

phenyl ) 4- (2- met ?nésul foﬁ))é{ha&sulfé‘mylﬂnﬁhd\b%eﬁoxy-
et hyl - | m dazol - 4 Y1) - 1, 2p@nyh)-304-(2-methanesulfinyl-3-
tri a29st §.fhyl benzanﬂnﬁltﬁ _imidazol-4-yl)-1,2,3-
N ( 5- t et oBut N et hanggaio @Iyy]L@memgr_énggh{a@xy-

N N-(5-tert-Butyl-3-
r}?ﬂ: \|< methanesulfonylamino-2-methoxy-
— N

Q.0 9 phenyl)-3-[4-(2-tert-butylsulfanyl-3-
-5y H*@N’“' methyl-3H-imidazol-4-y1)-1,2,3-
~° triazol-1-yl]-4-methyl-benzamide

O

oN methyl-3 H-imidazol-4-y1)-1,2,3-
triazol-1-yl]-4-methyl-benzamide

W/\O“ N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
2 )K@ phenyl)-3-[4-(2-hydroxymethyl-3-
_ N

o N-(5-tert-Butyl-3-

methanesulfonylamino-2-methoxy-

9 phenyl)-3-[4-(2-formyl-3-methyl-3 H-

S *@L imidazol-d-y1)-1,2,3-triazol-1-yl]4-
methyl-benzamide

N-(5-tert-Butyl-3-

methanesulfonylamino-2-methoxy-

0.0 0 o phenyl)-3-[4-(2-cyclobutyl-3-methyl-

/“é:” ”)kccw-“ 3H-imidazol-4-y1)-1,2,3-triazol-1-y1]-
0]

4-methyl-benzamide
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nmet hane
gheny],) -
met hyk.-
[|11, 2, 3 t 1ol dzo

N (5-tent-Butyl -

3_

~YN~

N-(5-tert-Butyl-3-

irlfonylamino-2-methoxy-
t h@lfh‘azt:gﬂ

vo-imidazo[2,1-
ﬁ% -triazol-1-yl]-4-
enzamlde
N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(3-cyclopropyl-2-methyl-

3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(3-isopropyl-2-methyl-
3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(3-cyclopropyl-2-
isopropyl-3H-imidazol-4-y1)-1,2,3-
triazol-1-yl]-4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(3-tert-butyl-2-methyl-
3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(3-ethyl-2-phenyl-3H-
imidazol-4-y1)-1,2,3-triazol-1-yl]-4-

methyl-benzamide
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phenyl)-3-[4-(3-i sop yl -[2- net hy Iy (s=ereidd 13- " N
3t i m dazpl - 4-yl) - #ZN3-trii aﬁlgihaﬂesﬁﬂff nylanﬁn0-2-methoxy-
44met hyl -pbenzani de (5-ter g -[@'(S-ethyl -1-phenyl-1H-
Eféﬂ%“?hf’ ofy! am e Oagg; %yrﬁs -4-1 -1,2,3-triazol-1-y1]-4-
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i ohr oPYt® 3H—| azol - ) 1, 2e3- enNzamlq?' triazol
1|-yl] -4-nethyl - benz NY N (Zs,E(g_,@;:,tBl%qtyl -3- N
mgt hanesyl f onyl ani ”Et h0ﬁﬁéth%&:hlfonylam1ncl>l-'2-|¥nethoxy-
phenyl)-3-[4-(3-te but yl - 50dthy1L 1-pyridin-2-y1-
3ht | rﬁ"ﬂ -yl é A, 2, 3-tri @ﬁ%‘yra%ol)&i ill -19,3-triazol-1-y1]-4-
4- net’h)n - e,'lh & | N (5 “befizamide
met hanestl f onytam no-2- net hm(\/-

. J\ N-(5-tert-Butyl-3-

N

methanesulfonylamino-2-methoxy-
pheny1)-3-[4-(5-ethyl-1-isopropyl-1H-
pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-
methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(5-cyclopropyl-1-
isopropyl-1H-pyrazol-4-yl)-1,2,3-
triazol-1-yl]-4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(5-isopropyl-1-phenyl-
1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-
methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(5-cyclopropyl-1-phenyl-
1 H-pyrazol-4-y1)-1,2,3-triazol-1-yl}-4-
methyl-benzamide

Q.0
X
/S‘N

I

0

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-[4-(5-ethyl-1-phenyl-1H-

pyrazol-4-yl)-imidazol-1-yl]-4-methyl-
benzamide
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N N-(5-tert-Butyl-3-
J methanesulfonylamino-2-methoxy-
oo a phenyl)-3-[4-(6-dimethylamino-
¥ N pyridin-3-y1)-1,2,3-triazol-1-yl]-4-
H methyl-benzamide
i~ N-(5-tert-Butyl-3-
/> methanesulfonylamino-2-methoxy-
o0 _ phenyl)-3-[4-(6-cyclopropylamino-
P " j\@ =L pyridin-3-yl)-1,2,3-triazol-1~yl]-4-
oo H methyl-benzamide

N-(5-tert-Butyl-3-
\Nﬁ methanesulfonylamino-2-methoxy-
’/}’N phenyl)-3-[4-(7,7-dimethyl-6,7-
jso /5 i N dihydro-5SH-pyrrolo[1,2-a]imidazol-3-

NT N)l\@/\ N y1)-1,2,3-triazol-1-yl]-4-methyl-
g benzamide

Y o~ N-(5-tert-Butyl-3-
N

methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[1-(4-methoxy-phenyl)-5-

/O“s"?N /ﬁ\(:(l\l:\lN methyl-1H-pyrazol-4-yl]-1,2,3-triazol-
A 1-y1}-4-methyl-benzamide
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N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-cyclopropyl-3-(2,2,2-
trifluoro-ethyl)-3 H-imidazol-4-yl]-
1,2,3-triazol-1-yl}-4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-(hydroxy-phenyl-
methyl)-3-methyl-3 H-imidazol-4-yl]-
1,2,3-triazol-1-yl}-4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-(2,2-dimethy]-
propionyl)-3-methyl-3 H-imidazol-4-
vl1]-1,2,3-triazol-1-yl}-4-methyl-
benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-(1-hydroxy-2,2-
dimethyl-propyl)-3-methyl-3 H-
imidazol-4-yl]-1,2,3-triazol-1-yl}-4-
methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-(1-hydroxy-1-methyl-
ethyl)-3-methyl-3 H-imidazol-4-yl]-
1,2,3-triazol-1-yl}-4-methyl-benzamide
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N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-(1-hydroxy-ethyl)-3-
methyl-3 H-imidazol-4-yl]-1,2,3-
triazol-1-yl}-4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[2-(cyclopropyl-hydroxy-
methyl)-3-methyl-3 H-imidazol-4-y1]-
1,2,3-triazol-1-y1}-4-methyl-benzamide

0,0 o =

W2y N -
-5y N Ney IN
H H
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N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[5-(2-dimethylamino-
ethyl)-1-phenyl-1H-pyrazol-4-yl]-

1,2,3-triazol-1-yl}-4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[6-(2-dimethylamino-

ethyl)-pyridin-3-yl]-1,2,3-triazol-1-yl}-
4-methyl-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-3-{4-[6~(cyclopropylmethyl-
amino)-pyridin-3-yl]-1,2,3-triazol-1-

yl}-4-methyl-benzamide
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- bhoplyD-34fluved-ymetindhz@n de

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-chloro-3-(4-pyridin-3-yl-

1,2,3-triazol-1-yl)-benzamide

/> N-(5-tert-Butyl-3-

o _ methanesulfonylamino-2-methoxy-
P-4 N N phenyl)-4-fluoro-3-(4-pyridin-3-yl-
Ao M . 1,2,3-triazol-1-yl)-benzamide

NS N-(5-tert-Butyl-3-
’/}rN\ methanesulfonylamino-2-methoxy-
A0 N phenyl)-4-methyl-3-[4-(3-methyl-3 H-
N N N imidazol-4-y1)-1,2,3-triazol-1-yl]-
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@ N-(5-tert-Butyl-3-

o o _ methanesulfonylamino-2-methoxy-
PN Nj\@( W phenyl)-4-methyl-3-(4-pyridin-3-yl-
H oo M 1,2,3-triazol-1-yl)-benzamide

{ N-(5-tert-Butyl-3-
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oo — phenyl)-4-methyl-3-[4-(6-methyl-
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phenyl)-4-methyl-3-[4-(6-
methylamino-pyridin-3-y1)-1,2,3-
triazol-1-yl]-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-(4-thiazol-5-yl-

1,2,3-triazol-1-yl)-benzamide
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F
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\\ I/
f j\@(w

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(5-methyl-1-

phenyl-1H-pyrazol-4-yl)-imidazol-1-
yl]-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-{4-[ 5-methyl-1-(1-
methyl-piperidin-4-yl)-1H-pyrazol-4-
yl]-1,2,3-triazol-1-yl}-benzamide

Tl'n

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-{4-[2-methyl-3-
(2,2,2-trifluoro-ethyl)-3 H-imidazol-4-
yl]-1,2,3-triazol-1-yl}-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(5-methyl-1-
pyridin-2-yl-1H-pyrazol-4-y1)-1,2,3-

triazol-1-yl]-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(2-morpholin-4-
yl-thiazol-5-yl)-1,2,3-triazol-1-yl]-
benzamide
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N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(3-methyl-3H-
imidazol-4-yl)-pyrazol-1-yl]-
benzamide

\

re
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N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(3-methyl-2-

pyridin-4-yl-3 H-imidazol-4-yl)-1,2,3-
triazol-1-yl]-benzamide

j;“\

~N

QP
/s\N

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(5-methyl-1-

piperidin-4-yl-1H-pyrazol-4-yl)-1,2,3-
triazol-1-yl]-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-

Iz

1,2,3-triazol-1-yl]-benzamide

XA doo phenyl)-4-methyl-3-(4-pyridin-4-yl-
oo N [1,2,3]triazol-1-yl)-benzamide
& N-(5-tert-Butyl-3-

o0 . N methanesulfonylamino-2-methoxy-
P " o« phenyl)-4-methyl-3-(4-pyridin-2-yl-
H o A [1,2,3]triazol-1-yl)-benzamide

N N-(5-tert-Butyl-3-

8 ﬁ(j methanesulfonylamino-2-methoxy-
0o o ’4}/ phenyl)-4-methyl-3-[4-(5,6,7,8-
s w tetrahydro-imidazo[1,2-a]pyridin-3-yl)-
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O o H yl-5-cyclohexane)]-[1,2,3]triazol-1-yl]-
benzamide
N W N-(5-tert-Butyl-3-
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-43-

S, H PICT/U82005/006997




F N(5-tert-Butyl-3- nmethanesul fonyl am no- 2- net hoxy-
phenyl)-4-methyl -3-[4-(6 NN NNN

wonodsiaassnet hyl - pyridin-3-yl)-1,2,3- H ~0 H | PCT/US2005/006997
N-(5-tert-Butyl-3

triazol-1-yl]-benzam de
et hanesul f onyl and no- 2- net

oxy- RS " N

phenyl) - 4- gidthre3- [ 4- (tetfahydro- H Hiame
furan-3-yl)-1,2 3-triazol-l-yl] benzanmi de -40 WO
2005/ 090333 PCT/ US200p1006P97 St r pet ur.enNoirs. v
N; (5-tart- Butyl -3- \Nka\n’ét hanesul f ory 1?3’]’111 ﬁbgﬁh&%y-
phenyl ) - 4- met hyl - 3)="4- (5 ”%ﬁ“n& Y4 neth)L3-P1-G-methyl-2-
p 1en)RIS,,0 ! ' 4 yl)-1, 2, 3ty zi)iﬁ-ql-ﬁl- -imidazol-4-yl)-
iyl I-we "0 N5t éx}ﬂf%ggtrixlfdl- ~yl]-bgnzamide
met hanesdl f on 1 No- 2- met hoxy-""0 0 Y RF
phenyl) - 4-methyl -3 -T4-(4-fethyl - BGEke-Bugt-31 1 2
ﬁ}- t( g i ?z t L 1I H3§E%t2h >| > unﬁthan&ﬁﬁgmﬂ?[o_z—glfg(}oxy-
-tentl-Butyl -3 | anes UlHeaNy i AREHRA-32r40/8H iR 7=
phenyf) Jaef hyl -3 4 (3- MEldiKkire2s HByRolb[1,2-zr]imidazol-3-
phenylaiulff ahy HN\ mi dazol | 4- X152 My 1-cycloproane))]-
1,2, 3-triazol -T-yl]-benzam de (153, Ftebzoll 1-41]-benzamide
Ni(5=tent=Butyt—=3

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-[4-(3-methyl-2-
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1,2,3-triazol-1-yl]-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-{4-[3-methyl-2-(1-
methyl-1-phenyl-ethyl)-3 H-imidazol-4-
yl]-1,2,3-triazol-1-yl}-benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-3-{4-[3-methyl-2-(2-
methyl-propane-2-sulfonyl)-3H-
imidazol-4-yl]-1,2,3-triazol-1-yl}-
benzamide

N-(5-tert-Butyl-3-
methanesulfonylamino-2-methyl-
phenyl)-3-[4-(2-cyclopropyl-3-methyl-
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4-methyl-benzamide

N-(5-tert-Butyl-3-
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phenyl)-3-[4-(5-ethyl-1-phenyl-1H-
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o o h phenyl]-4-methyl-3- {4-[3-methyl-2-(1-
N

methyl-1-phenyl-ethyl)-3 H-imidazol-4-
yl]-1,2,3-triazol-1-yl}-benzamide

N-[5-(2-Hydroxy-1,1-dimethyl-ethyl)-
3-methanesulfonylamino-2-methoxy-
phenyl]-4-methyl-3-{4-[3-methyl-2-(1-
methyl-cyclopropyl)-3 H-imidazol-4-
yl]-1,2,3-triazol-1-yl}-benzamide

or the pharmaceutically acceptable salts, acids, esters or isomers thereof.

In all the compounds disclosed hereinabove in this application, in the event the

nomenclature is in conflict with the structure, it shall be understood that the compound

is defined by the structure.

Of particular importance according to the invention are compounds of formula (I) for

use as pharmaceutical compositions with an anti-cytokine activity.
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met hanesul f onyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3-
{4-16-(2 4s9 "-" nmethylam no-ethyl)-pyridin-3-yl]- ,H

WQ"26005/090332, 3-tri azol - 1-yl }-benzam de N-(5-t er peBuSYI05806997

met hanesul f onyl am no- 2- net hoxy- hen 1 4 neth 1 3 4- 6

2 0 0 norpholin-4-yl-ethyl)-pyridin-3-yl] ~s." "
The vedtion 2lsqrelatésse die-usepf 3 cmemdwﬁ@rmui‘; (I)lfor preparing a
pl’l\&r%? gh@ééh _Il ny%ngl‘?n forll' gya};rﬁaet?ﬁrgxa)r}g/oa %rgvezltlon of a cytokine mediated
distesey conditioe ornpeldgicdt di®aset hyl -3H H H " "

i m dazol -4-yl)-pyrazol -1-yl]- benzamde " |

N-(5-tert-Butyl-3 " nethanesul fonyl am no- 2- met hoxy-
Th)é'lﬁmgﬂtl))n disoredidigsl te ﬁhz[lma(c&ttimlt pryparationd, c&ithining as hbtive

din-4-yl-3Him
engesie e SBEROUHR 48 Tl s tiPemasseyesty ascepiable
défﬁvhhﬁz@ eiserd off Mblﬁﬂﬂy ROmMBin¥R hadnvddtional excipients and/or carriers.
phenyl )_4-mst hyl -3-[4-(5-methyl - R'N"", N piperidin
4-yl -1 H pyrazol -4 yl)-1,2,3- " "
triazol-l-yl]-benzam de N N (5- tert-ButyI
THE RGBS HcABYiha T 1OF oy BB PSS ofdederibell above dxhkammg one or
phenyl ) -4-nmet hyl -3-(4-pyridin-4-yl- " 110 " |
mpore @Y@W?F&Q@PH ‘I‘DSP‘F YOGS HAS d@cemateg and I@PﬁmlBlmliﬂlureB» single
er%ﬁ&ﬁél’? %’dsfe?éweﬁghﬁféfu?es%@l ﬂf?iﬁfdua?dl%tét'e‘[)mérs Al eh isomeric
hen%/ Y-4-net hyl - 3-(4-pyridi n- 2-yl
forms of these compounds are expressly included in the present invention. Each

Or—-

stereogenic carbon may be in the R or S configuration, or a combination of

configurations.

‘Isomer’ shall be understood to include any of the compounds as described above as
racemates and racemic mixtures, single enantiomers, diastereomeric mixtures and
individual diastereomers. All such isomeric forms of these compounds are expressly

included in the present invention.

Some of the compounds of formula (I) can exist in more than one tautomeric form. The

invention includes methods using all such tautomers.

The invention includes the use of any compounds of described above containing one or
more isotopically-labelled form. An isotopically-labelled form of an active agent of a
combination of the present invention is identical to said active agent but for the fact that
one or more atoms of said active agent have been replaced by an atom or atoms having
an atomic mass or mass number different from the atomic mass or mass number of said
atom which is usually found in nature. Examples of isotopes which are readily
available commercially and which can be incorporated into an active agent of a
combination of the present invention in accordance with well established procedures,

include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and

-46-



10

15

20

25

30

" ~0 [1,2,3]triazol-1-yl)-benzam de "
N-(5-tent-Butyl -3- nethanesul fonyl am no- 2- net hoxy o

wohersyw)334- net hyl -3-[4-(5,6,7,8- 0, %." N VI PCT/US2005/006997

tetrahydro-imdazo[ 1, 2-a]pyridin-3-yl)- " o H
1,2, 3-trjazol-1-yl]-benzam de -42 W) 2005/090333
clﬂotrTnd.Jsz.o%}s/ZBHok%@sa};C 'Sy Vet (9.8 A 'S, [°F, and *°Cl, respecuvely

5- t -
A Bl B SRS ML ORI ©
pknimagdut-i@ll—bf iaeriegtable saltofiditheryhacs e(mtziiw@ie-or 'mdte of the above-
men a(ril ésgu§€ oarlll)g/)l%a Pﬁlf\llﬁfg gﬁgﬁétga I%Eely atoms is cont’élmplated to be within
tl;ehecrpplofthépmseﬂtyﬂveﬁtidrﬂ [5-(2- os) o- N
nmor phol i n-4-yl -ethyl)-1-phenyl-lH N N N
pyrazol -4-yl]-1,2,3-triazol-1-yl}- N H benzam de | o0o~l
AN térniytag bsetl @biteinBi ik sp'émﬁcatiog, unless otherwise stated, shall be
t hanesyl f onyl am no-2- net hoxy- F . .
ésﬁ%ﬂ J0 Hhepror Aty mepning gs ﬁﬁﬂﬂ@ﬁ i;/p the artgFer eqample, “Cl-4alkoxy” is
aUlLialkypwmEéﬂrnﬂna%*ygérﬁé@h‘aélmeihoky?etﬁox propoxy, butoxy. All
triazol - -benzamde vil~ k J" N(5-tert- Butyl - 3-N

Hgyl Nkanyll@} hypwpgm%dg:spﬁg@%kyng §ranched or unbranched
wRB@ Rithorurdty Edsbivleadd hﬂie&'otml%’ E};e%i‘ffedf()t:lal-r o Plecific

pi perazin-1-yl-1H i m dazol -
definitions are as follows:

Carbocycles include hydrocarbon rings containing from three to twelve carbon atoms.
These carbocycles may be either aromatic either aromatic or non-aromatic ring systems.
The non-aromatic ring systems may be mono- or polyunsaturated. Preferred
carbocycles include but are not limited to cyclopropyl, cyclobutyl, cyclopentyl,
cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptanyl, cycloheptenyl, phenyl,
indanyl, indenyl, benzocyclobutanyl, dihydronaphthyl, tetrahydronaphthyl, naphthyl,
decahydronaphthyl, benzocycloheptanyl and benzocycloheptenyl. Certain terms for
cycloalkyl such as cyclobutanyl and cyclobutyl shall be used interchangeably.

The term “heterocycle” refers to a stable nonaromatic 4-8 membered (but preferably, 5
or 6 membered) monocyclic or nonaromatic 8-1 1 membered bicyclic heterocycle radical
which may be either saturated or unsaturated. Each heterocycle consists of carbon
atoms and one or more, preferably from 1 to 4 heteroatoms chosen from nitrogen,
oxygen and sulfur. The heterocycle may be attached by any atom of the cycle, which
results in the creation of a stable structure. Unless otherwise stated, heterocycles
include but are not limited to, for example pyrrolidinyl, pyrrolinyl, morpholinyl,
thiomorpholinyl, thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, dioxalanyl,
piperidinyl, piperazinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrofuranyl, 1,3-
dioxolanone, 1,3-dioxanone, 1,4-dioxanyl, piperidinonyl, tetrahydropyrimidonyl,

pentamethylene sulfide, pentamethylene sulfoxide, pentamethylene sulfone,
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" 1,2,3-triazol-1-yl]-benzam de NH
N-(5-tert-Butyl -3 N N net hanesul f onyl am no- 2- net hoxy-

woemdbpesssmet hYl- 3-[4- (3-nethY1l-2- ) '-s, N N ortIM$2005/006997

ppi perazi n-1-yl -3H i m dazol -4-yl)- "I, " |

1,2,3-triazol-1-yl]-benzamde N N-(5-tert-Butyl-3- \N
tetrembthyless sulfidey tetarmethylhersplftrade/and tetramethylene sulfone.

phenyl)-4-methyl -3-[4-[spiro(6,7- SSNI NN ,6N

i hyde0- 5H pyr o[1,.2-a]limdazol-3- Q." H
e RSB Shat R hudsBld a0 B gl S-Gakpbered o
mbiodyelfGortsel t mBubeyéd BoyNlicreihd eonenih & d ryyheaterbatom? suahtal dKQ-
0 henyl ).- 4- met hy| - 3-{4-[ 3- hyl.-2-(1- . N N'N
a1 PSP, b horindsdadlae Y dinisibighyt, alfanyl
isy&kdz?Ezlé‘g}é%g}y%ggigigd;ylﬁhiaﬂihzdlﬂﬂ%ﬁE&, pytazoiVD) ReEHY10R03a33lyl,
PCT. 05/, . Struyctur ne, r,o ) .
PY§qt ElJ’tPé’F‘Pl-“BH-‘t’lyPy-r%’z-my DN Y b ghpexatingb infolds hoxy-
benzRRIGSIy),- HenFoXbAOYY 1 - b2niothibzdlyTEHei30thidnyl0quifolinyl, quindzolinyl,
m%r phol i n-4-yl -3H i m dazol -4-Z}/Iin- 8‘ H .
naphihysdiny ipslgrolyl. fipgoldansaiol Oy Rimiginy b pramth Ryrolpl2,3-
. e . i . g
bR P T VRYRASE Rl xAndid,S-Hlpyridinyland
lr@lﬁwg% bmléwﬁ/ol o[ 1, 2-a] i m dazol -3- oHl o~ H
yl -5-(2" -nmet hyl -cycl oproane))] -
The term “heteroatom” as used herein shall be understood to mean atoms other than

carbon such as O, N, S and P.

In all alkyl groups or carbon chains one or more carbon atoms can be optionally
replaced by heteroatoms: O, S or N, it shall be understood that if N is not substituted
then it is NH, it shall also be understood that the heteroatoms may replace either
terminal carbon atoms or internal carbon atoms within a branched or unbranched carbon
chain. Such groups can be substituted as herein above described by groups such as oxo
to result in defintions such as but not limited to: alkoxycarbonyl, acyl, amido and

thioxo.

The term “aryl” as used herein shall be understood to mean aromatic carbocycle or
heteroaryl as defined herein. Each aryl or heteroaryl unless otherwise specified includes ‘
it’s partially or fully hydrogenated derivative. For example, quinolinyl may include
decahydroquinolinyl and tetrahydroquinolinyl, naphthyl may include it’s hydrogenated
derivatives such as tetrahydranaphthyl. Other partially or fully hydrogenated derivatives
of the aryl and heteroaryl compounds described herein will be apparent to one of

ordinary skill in the art.

As used herein, “nitrogen” and “sulfur” include any oxidized form of nitrogen and
sulfur and the quaternized form of any basic nitrogen. . For example, for an -S-C1-6

alkyl radical, unless otherwise specified, this shall be understood to include -S(0)-C1-6
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[1,2,3]triazol-1-yl]-benzam de NYS. N-(5-tert-Butyl -3-
\ N net hanesul f onyl am no- 2- net hoxy- OGSOl o N_ N

woheosyo)33d- met hyl - 3-[4-(3-methyl -2-N ITH H | 1- BCNUS2005/006997

met hyl sul f anyl - 3Hi m dazol -4-yl) "0
1,2,3-triazol-1-yl]-benzam de N (5-tert-Butyl-3- \ N
aﬂcyllande$(ﬁ>én6 &4l aﬂl@hyikawismos R metytoe xgpriagented as phenyl-S(O)n,- when
2-(1 p N1 s NNN' m
ﬁgﬁeﬁlwnﬁ%"h{: thyl )‘Qém m dazol -4- H 110 H |
yI] 23tr|azol 1-yl}- benzarn'deoo

@%éﬁ‘% alczlge ?%VF&% gll\e{'l Zgrt[ﬁ%% §Fa?1§}4 garlﬂ Q%ul}%eg?oola(%ﬂ%ean
broditey khlprieep fneriiz-os llddﬁlﬁlﬂyl’ﬁﬁel’a'&ﬁ fihori@e H he definitions “partially or

e s TE e pela St R RSt Sty R Rt S mererglosen

a%h@ﬂyl!lc()jucﬁs lfoﬂ Zkaﬁnrﬂb’ Qﬁcﬁhﬁj’ QY trt %f@r%klves%n ‘onbl oNmldre carbon
Him -4- -triazo
a@mﬂ%&&ygéﬁ%m@g kel weyle b e‘?Hz%ﬁF;, rChy ete.

nmet hanesul f onyl am no- 2 methyl- 0 0 o
henyl ) - 3-[ 4- (5- et hyl - henyl - 1H ,Is:
99%2129“11@ af the.ipygntiay @qw& ;ﬂllqse whwbtaﬁw%%@gtﬁﬁl aebe 44
%ét%@ 33 %11?@%&@&%”33@@(%@ &il1S8 Rt YR Sr N EmpIE a

t hanesul f onyl am no-
compound which would have a ‘dangling valency’, or a ‘carbanion’ are not compounds

contemplated by the inventive methods disclosed herein.

The invention includes pharmaceutically acceptable derivatives of compounds of
formula (I). A "pharmaceutically acceptable derivative" refers to any pharmaceutically
acceptable salt or ester, or any other compound which, upon administration to a patient,
is capable of providing (directly or indirectly) a compound useful for the invention, or a
pharmacologically active metabolite or pharmacologically active residue thereof. A
pharmacologically active metabolite shall be understood to mean any compound of the
invention capable of being metabolized enzymatically or chemically. This includes, for

example, hydroxylated or oxidized derivative compounds of the formula ().

Pharmaceutically acceptable salts 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 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-(C1-C4 alky1)4+ salts.
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net hoxy-5 - (1-nethyl -cyclopropyl)- 0,0 1 -"
phenyl ] - 3-[ 4- (5- net hoxy-pyridin-3-yl) SHHI """

wa 225890338 azol - 1-yl ] - 4- met hyl - benzam de " " | PCT/US2005/006997

N- [ 3- Met hanesul f onyl am no-2- net hoxy-5 - (1-nmethyl -cyc
| opropyl) 0 O o phenyl]-4-nmethyl-3-[4-(5-nmethyl-1- ""
| "","" phenyl-1H pyrazol-4-yl)-1,2,3-triazol- H"o H
Itil'a kclon b\?’@lﬁ? @edsg?%e qu’c}{egin%g{léhgrs] %fse;J c!ff 8)%¥1Lg§ I&‘ngngbunds of the
fcphmla;([)] Prodmegs hgdludé-tl{o@e p@nmmhdhsythat,ﬁip(oﬁ simplle ehexhicl, " "

trglfls? hx%la a{eolffcgcgfg%/dl_té }%@?cegc]é)ﬁgéﬂda 8f the 1nver|1_t|10n Simple chemical
trhhifc&mhﬁmﬂa;ame@del HydeSEHdnﬂdhﬂBn MdYeduction. Specifically, when a
p%%}‘%q%](%(ilﬁh&é;f@g ég{tﬁfni/ Opp od%’%rn?iy bep tral?leé‘ orn]ied frﬁto atclc?ml:oloueﬁd
dﬁﬂb&bWheﬂmﬁb@@y{heﬁbﬁ ﬁﬁﬁaﬁﬁi@‘thdﬂed@eﬁﬂhaﬁna@b‘logﬁal‘leffect

yl]-1,2,3-triazol-1-yl}-benzam de "
N—[5 (2 Hydr oxy-1, 1- dlnethyl ethyl)- Ho \ N

3- net hanesul fo etk -
phenyl ] - 4- nethgﬁﬁgﬁ$£§ i ToB Wi

met hyl - cycl opropyl ) - 3Hi m dazol -4- H o H

[1-1, r.i azol benz t he
Bt pioidk fo BB dap g g ompaings gf pmula
(1) STREdosnpoiRis@@the iBvehfiordhby bd\ReafIdRyYRdigentliab Eﬂeﬂﬁﬁg and

her i nabove |n this application, in the event th

sroreseripebslaws and gstfiods knowgite Fhosef asdipary Sistbin theart. In
tlﬁ:ﬁ@ﬁéme@ BeldRIR{1&s @fl’l@rﬁlg@stpe&h&i RPMROUREand X irfl e fﬁﬁl%l?sy

the structure. o partlcular i mportance accord g
shoyvngislow shall hweothe meenings delinpdder thse groppyinghg ﬂyﬁm@@n ofiie
f&ﬁml&r(ﬁro@'ﬁ{é‘ih'\ténﬁéﬁ dERABA ckiBSveMIAtBrnRiaBR e & Y K bydtheses

activit
below are e1t¥16r commer01ally available or easily prepared by methods known to those

skilled in the art. Further reference in this regard may be made to US patent no.
6,358,945, US application nos. 09/714,539, 09/834,797, 10/120,028, 10/143,322 and
10/147,675, US provisional application nos. 60/567,693, 60/526,569, 60/570,284. Each

of the aforementioned are incorporated in their entirety.
Reaction progress may be monitored by conventional methods such as thin layer
chromatography (TLC). Intermediates and products may be purified by methods known

in the art, including column chromatography, HPLC or recrystallization.

In the discussion below, Q represents the ring between the phenyl ring and het of

formula I as shown below:
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WO 2005/ 090333 PCT/ US2005/ 006997 The invention al so
relates to the use of a conpound of formula (1) for

wonrepawiazg a pharnmaceutical conposition for tReET/US2005/006997

treatment and/or prevention of a cytokine nedi ated

di sease or condition or oncol ogi cal disease. 5 The
invention also rel ates toéf'.rnaceutical preparations,
contai ning as active su ce one or nore conpounds
of formula (1) or the phahreceutically acceptable
derivatives theXeof, o onal | y conmbined with

convent i onairt B\aﬁd/or carriers. 1o The

i nvention incl use of any conpéy
descri bed above c M Ng one or nnetrlc
carbon atons may oggur as racernates afacemc

m xtures, single enantioners, diastereoneric m xtures
and individual diast@eoners. Al such igoneric forns
of these conmpounds are expressly included in the
present invention. Each stereogenic carbon may be in

Coth@oiRde bf HriaoRf(l) Gaviag Qe trigZold(ACO BB Nab=arHthay B&prepared
i ons. shal | _be under st oad to

nfi gur.a | somer'
a5 Rapcaced 13 ghege I hn %ﬁﬁﬁﬁﬂ?&@a@& g axiciof el AIITRRTHS
aécRfl@R¥BhCEn Nt TBRAFuRAbNE 6lvdAt@Sich &HIOHEoRIAMY ARBE Presence
diastereoneric mxtures and individual diastereomners.

o} FOPREFCHIL Surfs (GuE Or Biithan epropriglsdedisi?polias seliwm ascorbate
(I@(B%Rfv%%§|\y V.2al. J&ﬁée%ﬂ EFlerh. Nk 1. z@,{gf?%m 411598}, bAd optRHIR

he conpounds fornmula (1) can éxist in nnrg th an

W@H@hqaaeg triupyide the rtrmzofméemeﬁw@ﬂvr &ioupling of thescarhopdibieiacid
of'ﬁ}’ #h aleldeﬁfe%nhau QTR %smg ?téfm?d éoﬂgfgagabmub

he use any c oun scrib above contalnlng
a@ peovisies thfrdp@rqd@omewnd@lf fopmila e bt @prefwsanwhigh may be further
oSELOBL SR LAREL RSBl 30 REHEn PR Bl 0
Tbahelerawl acetykge mtertrmdlatfe &H ntaj be pmptred brateactemesf dntempadéante

d
T A R T
a dmlfabkeroetatysif uolrag (Ph; PP, @ comessaltrsuciBsCul andesuinbleatakd

3 ich [ 1 d t .. I f
(28 58 B Kl b Doy oG s e B FESYE G
trmmﬂqhsﬂyagmhp A[télﬁﬁt[l@[yabr&dnayl’té&t aneta@hﬂyvad@geavmlta

t he .ent vention dance

at i n acco :
Rt B Toupio B Rt il Bsents o1t Wit bt Speasor
KWO{@gﬂﬁudeCtﬁé B&ired Ritdrme@QB 10Xy gen, phOSphor ous,
fluorine and -46 WD 2005/ 090333 PCT/ US2005/ 006997
chlorine, e.g., 2H, 3H 13C, 14C, 15N, 180, 170, 31P
Sahe 35S, 18F, and 36Cl, respectively. An active agent
of a conbination of the present invention, a prodrug
thereof, or a pharmaceutically acceptable salt of
ei t her which contains one or nore of the above-
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menti oned i sotopes and/or other isotopes of other
atons is contenplated to be within 5 the scope of the
wonresmat33dnvention. Al terns as used herein i RCTHIS$005/006997
speci fication, unless otherw se stated, shall be
understood in their ordinary meaning as known in the
art. For exanple, "Cl-4al koxy" is a Cl-4alkyl f§tth a
, such as net hoxy, ethoxy, pr Y,
but oxp” A 02al kyl , ahkenyheaaeid al LR shal |
be under stogdl_as Bei brandF@@;ﬁr*ﬁhbr ed " where
structurallly ﬁBSS|bIe and unless ot her
O her noreRspecific definitions are as f
Carbocycliﬁ i ncl ude hydrocarbon rings congai ning from
three to twel ve carbon atons. 15 These carbocycl es
may be either aromatic either aromati cHer non-aronatic
ring systems. Thg;Jaon-aromatdc rin stenms may be
nmono- or pol yunsatpipgt e .1Pr erredN car bocycl es
i nclude but are-met—» m opNopy! ,
cycl obutyl, cycl epeint yl | d?cl enyl , cyclohexyl,
cycl ohexenyl , cycloheptanyl cyc ohébtenyl, phenyl ,
i ndanyl , indenyl, benzocyclobutaﬁyl di hydr onapht hyl ,
tetrahydronaphthyl napht hyl, 2Q decahydronaphthyl,
benzocycl ohept anyl and benzocycloheptenyl. Certain
terms for cycloal kyl such.P% cycl obut anyl and
cycl obuty] tehal | be us TNt ét changeably. The term
"heterocy%le" refers to a stabl onaromatic 4-8
menbered (but preferably, 9 oregnﬁeﬂbered) nonocyclic
or nonaromatic 8-1 1 nenbered bicyclic hetg Ycle
radical 25 which may be either saturated
unsat urated. Each heterocycl e consi of carbon atons
and one or nore, prefe He?ron'rI/?Ige4 het 8 oat ons
chosen fromnitrogen, ogygen and sul fur. The
het erocycl e may be attached by any atom of the cycle,
which results in the cr¥dtion of a stable structure.
Unl ess otherw se stated, heterocycles include but are
not limted to, for exanple pyrrolidinyl, pyrrolinyl,
Thmscqmmtei tx@/teactBﬁs lnhiydrmmzﬁrsbd ralylil,luatﬂatedrio rS;chmhé lﬂll Using this

Su l.in
proF(JJIe pué? i 1 Ia]lgrllfcfe Cou% s I% nl§/ Icéme ?uéf]ﬁ;rs rv&?lb ?ngn 91)!1 e’ Il to provide

intéretediatey WEIDp YN sl thed ddlloahsd b fremcainy |withl ths- heteroaryl acetylene

"ﬁﬁpﬁéP} none

-

non

i 8|1?§ﬂ“degléet4 %&PW%OG&WPQ%WM amet hyl ene
sul fi de, pentanethyl ene sul foxi de, pentanethyl ene

sul fone, -47 WD 2005/ 090333 PCT/ US2005/ 006997
tetranet hyl ene sul fide, tetranethyl ene sul foxide and
tetranet hyl ene sul fone. The term "heteroaryl"” shall be
understood to nean an aromatic 5-8 nenbered

nonocyclic or 8-11 menbered bicyclic ring containing
1-4 heteroatons such as NNO 5 and S. Unl ess otherw se
stated, such heteroaryls include aziridinyl, thienyl,
furanyl,
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i soxazol yl, oxazolyl, thiazolyl, thiadiazolyl,
tetrazol yl, pyrazolyl pyrrolyl, imdazolyl,

WO R0050000835 pyr|n1d|nyl pyrazi nyl, pyridazi nyPCT/US2005/006997

pyranyl, quinoxalinyl, indolyl, benzim dazolyl,
benzoxazol yl , benzothiazolyl, benzot hi enyl ,

qgui nol i nyl, quinazolinyl, naphthyridinyl, indazolyl,
dchémenl Y. pyrazol o] 3, 4-b] pyri m di nyl, purinyl,
pyrrolo[2,3 10 b] pyridinyl, pyrazol o[ 3, 4-b]pyridinyl,
tuberci di nyl, oxazo[4,5-b]pyridinyl and imdazo [4, 5
-b] pyridinyl. The term "heteroatont as used herein
shal | be understood to nean atons ot her than carbon
such as 0, N, QS and P. 1gkn al |l al k§l groups or

car bon chai QpexoFNamoegipihgr bonA
optionally rep ¢d y—herﬁroatonm 0
shal | be understy8dr‘hat N N is not s
it is NH it shalR® al so be understood tRat the

het eroat onms may yf epl ace either term Rgfy carbon atons
or internal carbon atons within a branched or
unbranched carbon 20 chai n. Such groupgﬂcan be

substituted as heEstrtieabove scrib groups such
as oxo to result ipg defimti ORS but not
l[imted to: al kox nyl, ﬁac o and thi oxo.
The term"aryl" a ﬁ @d her ei n R4be understood to
mean aromati c carbocycle or 25 hgteroaryl as defined
herein. Each aryl or heteroaryl unl ess ot herw se
specified includes it's partiaﬁly or fully

HeyslsRganrh@ids Ver dhedh hﬁ/&;hexﬁ@[ ¥ BEchl)IﬁmerGfdldj{ﬂ D ai1BME o RYdily
|nclude decahydr oqui nol i nyl and tetraQy roqui nol i nyl,

hipm qomymsraliy ayailable @tem%@s&m@@ s §apwttha s For
e§éiﬁd§]e a§ ilhStHeNM B AORPIL hé’tlaroaxg ﬂ@éhy@@sr rﬁdyadelp\‘ éﬁfedfby |dirf.(ct

ogenated derivati ves he aryl and teroary
asef@érgmon@iege%@ﬂ& ﬁ@r wamquy igpgtign with t o one of

dﬁ%bﬁfy@dl&ﬁﬁﬁ(m ghljl tefr@ﬁv B% ie%%}é @ﬁgextﬁgiés?éergx g0 an alcghol

nit rogen"
Xt treggyeant afrlih a ngbﬂqmd@m agmt suphees dithinm emnﬁmnmhwlhda nyhe

ap:aﬁdl%a htf:l{ 9 5ldized tE gfde]%?&@ 'Vﬁ @)Ctr%a%%ﬁ Q’lthg sg é‘ able qX?JDZng

dlca ess otherw’se s
agmld elrcmaa)Matho Startiglesters -}S(n@)y b@]:eﬁmeﬁt&w@vzﬁmﬁlé/ 188 rom

I TN e e

add‘i’éqm nﬁay h@erph’tghg/ltlelﬁdﬂ mdy&req)re‘pateﬂ b9 dirdct @rmlatidher 4 er m
used I .cat

sent n shal |
SRR end Jo" P e RR b RRCHPHERed Feleparne o
modmiy Kewith b ehieibitYaye fukchigy #-BELi, Fﬂ‘easuﬁaéle Kil¥enP§i8h as THF,

A e B T

agent such as dimethylformamide (XII) provides a heteroaryl aldehyde VII.

C
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atons", includes for exanple, nono, di or tri halo
derivatives on one or nore carbon atons. For alkyl, a
waanilsinva3ds ng exanpl e woul d be - CH2CHF2, - CF3 ePcCT/U$2005/006997
The conpounds of the invention are only those which
are contenplated to be “chemically stable' as will be
appreci ated by those skilled in the art. For exanple,
a conpound whi ch woul d have a "dangling val ency', or
a carbanion' are not conmpounds contenplated by the
i nventive met hods disclosed herein. 15 The invention
ScHelfe'ryfles pharmaceutical 'y acceptabl e derivatives of
compounds of forrmula (I). A "pharmaceutically
accept abl e derivative" hH@ferHdett o any pharnmaceutically
acceptable salt or ester, or any other conpound which,

upon admnistration to a tient, is capable of
providing (directl r indirectl a compound usef ul
for the invention;y or a pharmacoldgically active

net abolite or pharmacol ogically active residue
thereof. Ro20 paarmacol ogically activie _nmetabolite
shal | be unaﬁfstood to mean_any compou of the

i nvention capabl e of being netabolizedgenzymatically
or chemcally. This includes, for exanple,

hydr oxyl at edspr oxi di zed derivative corgounds of the
formula (1). Pharmaceutical gysegcceptable salts

i ncl ude those derived from pharnmace€ltically 25
accept abl e i norgani c and organi c”acilds bases.
Exanpl es of suitable acid¥tinclude hyyrochPoric
hydrobrom c, sulfuric, nitric, perchlegyic, fumaric,
mal ei c,. phosphoric, glyc6lic, lactic, saKllcylic,
succinic, toluene-p-sulfuric, tartaric, acetic,

citric, nmethanesulfonic, formc, benzoic, malonic,
Comapdp af ferraula (8 hving Q¢ imidezele (F ends 41 Brii €H) mey bgprepared

o5 e BE S me TV Mol Bl ot i AblcK Ol o A OREY ¥ e
ketprreeit whiro Y ioh leasing group efichl as £4 IBnowl teeptieitle theisnbstituted
Lo ng ) y
SRR SRS ARl LISl BT VS,
progidpy thp 2insdreapbamezale otasediatk RKAL. Trestalen( & X)V] wiloNaN@) in

kal .ne.earth . net al. . ragnes] a ni.um and

e R85 it b g vt gn G a TRk A 5 TREN 8¢
hydP6¥2ddS20 0G0 the Hesirad ahitinednte=rictiiateras tdogribedgeveto

the invention is of odrugs of conpounds of the
prof’@? s %Slfﬁd)9°“‘r9PHH¢J§3%f"1“ﬂ£¢)ude t hose conpounds that,

upon sinple chemcal transformation, are nodified to

produce conmpounds of the invention. Sinple chemical 5
Schemedt or mati ons i ncl ude hydrolysis, oxidation and

reduction. Specifically, when a prodrug is

adm nistered to a patient, the prodrug may be

transfornmed into a conpound disclosed herei nabove,

thereby inparting the desired pharmacol ogi cal effect.
10 GENERAL SYNTHETI C METHODS



10

15

20

The invention additionally provides for nethods of
meki ng the conpounds of formula (I). The conpounds of
woOheosime3sat i on may be prepared by the general perTlusg®s/006997
and exanpl es presented bel ow, and net hods known to
those of ordinary skill in the art. In 15 the schenes
bel ow, unl essfot herwi se specified, Arl, RL R6 and X ifst
the fornuI§S/J§homm b@l ow shalq have the nmeafi ngs ;’<
Hor tiiese gEPUE waef i i ongefthe
on, described ferei ng
f s¥Ynt heses bel ow are :Ltﬁer
conﬁ%r0|ally avai |l abl e of easily prepared by nmefthods
knemn to those skilled xw the art. Further refgtence
in this regard may be nade to US patent no. 20
6, 358, 945, US application 09/714 539 09/ 834, 79
10/ 120, 028, 10/ 1439322 aﬁa? 10/143‘2,,m , us pKDV|S|qﬁQr
appl i cat Na&v®, nos. . é 7
Each ofﬁﬁgg'afore ﬂﬁﬂoned are |ncorporate eir
entirety. action progr%ss may be nonitored by R
conventional nethods Buch as thin | ayer 25
chr omat ogr aphy (TLC) Xviint er nedi at es and products Imay
be purified by nmethods known in the art, including
col umm chr omat ogr aphy, HPLC or recrystallization. In
Ariotier diethod skdt amytiel eed to@btaip cangunds diermuleg(Tp &t ﬂiﬁﬁfated in

he ph | ri.ng. and a Iomr
seigiic 80 Hlsustirey bdnseiecsBe abebe ot of b Moo fbled
wilkSAlervilized hetaroﬁl'yamWet}HNll-He() hl);mg)rBeaEi(mﬁ@ ngli&gs;n ihQ]iemib't aFor
rj azol e = = I = | e
exwéﬁa?@dl %srwelgylwp gty ope &y |Pﬁrf‘§€h%ﬁfglq cOugling feq dor example
K. StE, @l Ehbh. MS FieBRdIe U088, LR 508Nk Qr AW, so€ ¥t Fhigmeet
intermediate |1l in a suitable sol vent such . as Et OH,

al. ot dieart y99% Wnd) pAlis@pdely, of Malsoppanicagid QMR 08g may

m SN crdsy c’%ﬁﬁl’ir@ﬁédeﬁ&? (s[t:@‘ﬁ‘iaJ %&a’i‘ﬁﬁle SJ UChs@s e‘% Qﬁ ' @Imm Rev.,
ascorbate Rost ovt'sev,

200t/ 02,5359 Ené;N Migaypa ang1A. Silsvd@) Cheah d?ebpi g%aﬂﬂ 9457\W plgain
méﬁéﬁﬁ Qui ovide the triazole internediate |V.
Coupl i ng o? t he carboxylic acid

A more specific example is illustrated in Scheme V for the symthesis of a compound of
formula (I) having Q = pyrazole (X =Y =N; W =Z = C). Using this method the
phenyl hydrazine intermediate XIX is treated with malondialdehyde(bismethylacetal) in
the presence of an acid such as HCI to provide pyrazole XX. Halogenation, for example
by treatment of XX with bromine, provides XXI (Hal = Br). Treatment of XXI with
trialkylstannanylheteroaryl intermediate, for example a tributylstannanylheteroaryl
XX, in the presence of a palladium catalyst such as Pd(PPhs)s, in a suitable solvent
such as dioxane, while heating at about 100 °C, provides coupled intermediate XXIII.
Hydrolysis of the ester on intermediate XXIII, and coupling of the resulting carboxylic
acid with an aniline intermediate as described above in Schem.es I and IV provides the

desired compound of formula (I).
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10 of IV with the desired aniline ArlNH2 using
standard coupling conditions known in the art

wonosidesit he desired conmpound of fornula (1) ®CTAS2005/006997
precursor which may be further nodified by nethods
known in the art to provide the desired conpound of
formula (I). The heteroaryl acetylene internediate
Il may be prepared by reaction of internediate V,
where X is I, Br, d or -OSRCF3, with
trinmethylsilylacetylene VI, in the presence of 15 a
sui tabl e catal yst such as (Ph3P)PdCl2, a copper salt
such as Cul and a suitable base such as Et 3N,

5 followed by reaction with tetrabutyl ammoni um brom de
to renove the trinmethylsilyl group. Alternatively,
one may react a heteroaryl aldehyde VII with dinethyl
2- oxo- | -di azopr opyl phosphi nate in the presence of a
sui tabl e base such as K2C03 to provide the desired

internediate I1l1. 20 Schene | -51 WO 2005/ 090333
PCT/ US2005/ 006997 O Het O HO N3 Het ::: r N N + HO
NIt I Ra R3 Il IIl IV Het Amde O r-4, coupling
10 Arm\-NONN N ArINH2 H/ Ra R3 SiMe3 X Het + V VI
Het H,-,Het Il O
Scheme V
15
hal Het
0] \/'V‘<Z (o] \{v¢<
z
Ar\H X\Y + M—Het Ar\N X\Y
R R*
R? R®
XVl [
Hal
H 0 = o}
ROJ\(;[N‘NH2 —— RO Q ——>» RO N[‘/Ng
R4 R4 R4
R3 R3 R3
XIX XX XX
Het
(BU)3>S(;|| Het o Het
SN A — R
7 Ars. -
aoJ\E:I;‘N ”J\[:I; N
XX [
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NM The sequence of reactions may be reversed as

illustrated in Schene Il1. Using this procedure, the
wama®oessipl i ng step is carried out first w thPCT/US2005/006997

intermediate Il to provide 5 internediate VIII. This

is then followed by reaction wth the heteroaryl

acetylene inter IC|E i de the desired

of formula (1). 10 15 -52 WO 2005/090333

Ab%%%%@%os/ 006997 Schene Il O Amide O HO N3 coupling
Bopr,, N N3 reRebutylpRaiReny®3 R3 |1 VIIl Het Het O Il

m-% éllr\l ;)glr DII m%%g#?&ggoéiy@{nlz&gh%@zl |t nRgchssrre I5 Imay be

Cldomer ci al Cgrbawdidiimldaeoler readily prepared from
rci al Ly. availabl. e intermedi ates by nethods known

Dlﬁg‘%e arthlls—omll 1%@%‘%@“‘3‘% [lustrated in Schene
DIPEA, het er dav-Phisgrewhyttiglaminey be prepared by direct

reduction gf .th orrespandi ng ester | X, for exanple
Dl\ﬂgﬂr eact | o%‘%n?ﬁ‘y%ﬂm&p?"g‘g‘%t yl al um num hydri de.
DMt er nat i velinieth@femamider educe the ester | X to an

al cohol X by treatment wi ui tabl e reduci ng agent
HAh as Iipﬁ%m??tﬁn%ﬂﬁl??ﬁhi\%i}%y’%dit TREAmefygagIm e o n

then be oxhgiaBgstoplbsglaichyde VI by treatment with a

sui tabl e oxi di zin agent such as M02. Starting
H@B% ers X1 AEWIBEYBIWAERZ% |y avail abl e, prepared from

LIRAPREr ci al t}thiﬁiﬁq{ekﬁﬂétﬁylgi@ﬂdiﬁféw ic acids or prepared by

met hods known in the art. In 15 addition, many

MHEBEer oar y| Mathybreydiesyleiyr be prepared by direct
NNyl ati OW-lﬁgthﬁ—Z—pyrrolidinone

PS Polystyrene

TBAF Tetrabutylammonium fluoride

TBD 1,5,7-Triazabicyclo[4.4.0]dec-5-ene
THF Tetrahydrofuran

TMEDA Tetramethylethylenediamine

T™S Trimethylsilyl

Example 1: N-(5-fert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4—(6-
chloro-pyridin-3-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

Ao e O
| 74

To 2-chloro-5-iodopyridine (Aldrich; 2.44 g, 10.2 mmol), (PPhs),PdCl; (360 mg, O.51
mmol) and Cul (97 mg, 0.51 mmol) under N, were added 35 mL of EtsN and 1.000 g
(10.2 mmol) of Me;SiCCH. The pale green/brown suspension was stirred for six dlays

under N,. The mixture was concentrated and the resulting suspension was stirred wvith
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het eroaryl noiety. For exanple, treatnment of an
optionally substituted heteroaryl noiety XI with a

woerddsabdsibase such as n-BuLi, in a suitabl e seCYa&IS2005/006997

such as THF, preferably while cooling at about -78 C,
f ol | owed bytreatrrent V\IlthafOHTy|atlaFF% agent such
sy ghdoh PPa8esand e qraage)solwioy wge seraratrs 9 ghs the insoluble

RteeNY dfe Yédlalmg resﬁﬁe s %@Qﬁ!dq%é :ﬁ?bré: %é%?tﬁ %{ Q&Q&%nmd

Scheme |11

t%s@ﬁﬁlneﬁlewaWé @erescgqcelmaﬁqdl a@b rqhamﬁm@ﬂleﬂ .or n%ﬁea ¢argful
AV \ 'I.4' gézc‘ﬁ ge(j @nmet@%]ﬁrg nZIeWyl-?ﬁ?lflllﬂﬁévag Sbtained as a

prepar e described 'n

heigeesplice di ate X1l is reacted with a heteroaryl ketone
XI'V where Y is a |leaving group such as d, Br or I, to
provi de the substituted 10 aniline XV. Reaction of XV
Ailt M smlltthh@rfm ;2] EHFt(l%mﬂ) vas addddatosiotmy [(2.88 yamd) ef 2-

rog(\)all | Ftﬁl%]gllwrﬁ‘l %gﬁe%%é ﬂleetilﬁi\?ggqe B}Itlgg W%té gtlrred1 overnight.

Tlmmiamfﬂ wasl dghmm% allieereéﬁlﬂiﬂg redidhie&ﬁd&‘ﬁdﬂrﬁt ia C?K‘vﬂﬂ offEtyO for 1h,
th t

oo s it e e B g SOy B e pspeaced

tt)vlite A& the edmb i Giaskks Oferé Qbﬁﬁéht@atc{d and &Iﬁoxﬁ&hgﬁ@eﬁ\(o -p'i;(ﬁ/lde
200%1:{% 03 3 PCT US2005/ 00 . Het O Yv ' Het

- -eélafnv n§@q 4 © erssmlﬁet RO ( N

Cl
Q N
HO + e —
(o] =
// B

To a suspension of 308 mg (1.75 mmol) of 3-azido-4-methyl benzoic acid (US
04/102492) and 240 mg (1.75 mmol) of 2-chloro-5-ethynylpyridine in 1 mL of water
and 2 mL of EtOH was added 243 uL (1.75 mmol) of Et;N. To this solution was added
1.75 mL of 1M aqueous sodium ascorbate followed by 1.75 mL of 0.1 M aqueous of
CuSOy and the resulting yellow suspension was stirred for two days. A 1 M solution of
acetic acid in water (1.75 mL) was added along with an additional 2 mL of water. The
suspension was stirred for 1h, then was filtered, washed with water (2x2 mL) and
hexanes (2x10 mL), and dried under suction to provide 470 mg of 3-[4-(6-chloro-
pyridin-3-yl)-1,2,3-triazol-1-yl]-4-methyl-benzoic acid.

Cl
/ N / N
B
0 — 0 0 (0] —=
N. N ‘\S" .
HO N -5
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N RA/ RA/ R&A SH R3IR3R3 XIIl XV XVI Het et

Am de bond O - formation O NaNO2 RO NON , . Ar~N NON
wollks/obo333R4 HI R4 R3 R3 XVII | Anot her net hot/uskas/006997

may be used to obtain conpounds of fornmula (1) is

illustrated in Schene V Hal ogenat ed i nternedi ate

XVIl11, where hat = Br, or , may be coupled 5 with

3?[@3&%%0%5@3@%1—'35&)8{ Qgtt}(lLZtO - -yg Z%ngtggf_ﬁetn}mysdcpg ,(47iof me; i1S49

namdl),i al Kyl t i n Ma@raatigo-6mea-butyl- zamleﬂloxyrphen&)mhdtlmneeuﬂ(ﬁdrianmie

(BRSP4 Bt ) oo LR (o o g S wer

cambineingl5 Iﬁii‘mMF TR 1, 14%02.99 nmdh) bﬁMﬁUlaﬂd&h@a migk2.99 msnol)

oriic up erforma Suzuki, cross
& JHghT s aft il G Bkt Bovd B we® Rlsiestiengae foom
t&hgsatiieV The infixtdR0x7as théparthtbndd Béthedd EMAOadlhﬁavﬁéi‘d 'Hle layers
Suzuki, Chem Rev., 1995, 95, 2457) to obtain %
vFEs sepated e Simereatic pertien ye aashed ‘@&laﬂﬁ‘ieé (350 L), brine (50
nllli)I datd ng()i)nﬁﬁé‘re@ Ngd \CohntrhtB® NSRS &pRf provided %(75 mg

nmpound of “formula (1) having Q= p yrazol e

X
(N66 vipmolz 44%)) of kg et spmponad Mol Pe purﬁy phEﬁélMS m/z 569

[b%ﬁgg@zmgm ipfermediate XIX is treated with
I ondi al dehyde( bi snet hyI acetal) in the presence of an

aC| d such as HO to provide pyrazole XX. Hal ogenati on,

Eé& Jafip' %%(f}’er Bt |- PG benyi! fpyi‘ééln%ﬁpﬁbﬂg[m(@fclorﬂ%w.hgﬁﬁd-

tment ‘o
atmm@)l-pwi@n-éfyﬂﬂa[rlﬂ,ﬁmatznbhys}ﬂ-mnﬂhelr badamide, for exanple
a tributyl stannanyl heteroaryl XXl I, in the presence

of a palladium catal yst such as Pd(PPh3)4, in a

sui tabl e sol vent 20 such as dioxanehpypile heati ng at
about 100 C, provy "coupled internmgdiate XXII1.
Hydrol ysis of th ter on fnterI iMte XXII'I, and
coupling of the resulting carbo iNc acid with an
aniline internedi ate as descri bed above in Schenes |
and IV provides the desired conpound of fornmula (I).

A 8tutl¥ 80P H2T2 36 Tl 419400259085 fidine in 1.64 ¢ (23.1 mmol) of

aminomethylcyclopropane was heated to 100 °C in a sealed tube for 48h. The mixture
was then concentrated, dissolved in EtOAc, washes with water and brine, dried with
MgSOQ,, filtered, and concentrated. Recrystallization from hexanes provided 440 mg
(1.61 mmol; 77%) of cyclopropylmethyl-(5-iodo-pyridin-2-yl)-amine. ESI MS m/z 275
[CoHy INo+HH]

N 2N
(NP Y

To 1.14 g (4.16 mmol) of cyclopropylmethyl-(5-iodo-pyridin-2-yl)-amine, 150 mg (0.21
mmol) of (PPh3),PdCl,, and 40 mg (0.21 mmol) of Cul under N, were added 11 mL of
Et;N and 0.59 mL (8.3 mmol) of Me;SiCCH. The pale green/yellow suspension was
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5 10 Schene V 15 hal Het O W-~ 0 W Ar,NI \ XY z
+ MHet Ar, N XYz i A RA RBRR3I XVIIIl | Hal OOO
w&25/098330. NHZ RO1 \ NN ROI NN R4 R4 ~ R4 PBTRI20@3/006997
XIX XX XXI  Het (Bu)3Sn Het Het XXI | O EtO0O N. N
Ar", HNN XXIII | -56 WD 2005/ 090333
stiP@I b sRigs covsggited, SNhE PROtEIGHNRIbES L AFOS\dndt Wasers The

o D MRS 5 s, e, s
an®DlcBaimakdgiphed KB EtOdwi in hexdnggr prdeided a red-brown solid. The
residue was stirred with 10 mL of refluxing hexanes. The mixture was filtered, and the
solids were washed twice with 5SmL of hot hexanes. The filtrate and washes were
combined and concentrated to provide 855 mg of - cyclopropylmethyl-(5-
trimethylsilanylethynyl-pyridin-2-yl)-amine as a yellow fluffy solid.

To a 0 °C solution of 855 mg (3.50 mmol) of cyclopropylmethyl-(5-
trimethylsilanylethynyl-pyridin-2-yl)-amine in 7 mL of THF, was slowly added 7.0 mL
(7.0 mmol) of 1M TBAF in THF. The mixture was stirred for 2h, then poured into
water and extracted with Et;O. The Et,O was washed with brine. The washes were
extracted once with Et,O, and the combined extracts were diluted with 10 mL of
CHCl; and left to sit for 10 min. The solution was then decanted from the water that
had separated, and was dried with Na,SOy, filtered, concentrated, and chromatographed
(1-20% EtOAc in hexanes) to provide 467 mg of 2-(cyclopropylmethyl)amino-5-
ethynyl pyridine.

3-Azido-4-methyl benzoic acid (497 mg; 2.81 mmol) was suspended in 6.5 mL of
EtOH. To this mixture was added 4N NaOH until the mixture became homogeneous,
followed then by 2-(cyclopropylmethyl)amino-5-ethynyl pyridine (460 mg; 2.61 mmol)
and 529 mg (2.67 mmol) of sodium ascorbate in 0.7 mL of water. The mixture was
stirred rapidly as 2.67 mL of a 0.1 M CuSO, solution was added. A yellow precipitate
formed and the mixture was stirred rapidly for 14 h. The mixture was poured into water
and acidified carefullly with HOAc. The resulting precipitate was filtered and washed
with water. A fine yellow powder was isolated. This material was crushed in 1 mL of
MeOH and 5 mL of NH,OH was added. The resulting green mixture was stirred for 10

-60-




DI PEA N, N-Di i sopropyl ethylam ne DVAP

4- Di met hyl am nopyri di ne DM Di net hyl f ormam de to HATU
wO2(06/@eabenzot ri azol -1-yl ) -N, N, N, N - t et r anet hpCuusziosv6997

hexaf | uor ophosphate HOBt 1-Hydroxybenzotri azol e LHVDS

Li t hi um hexamet hyl di si | azi de MIBE Met hyl tert-butyl

reinh gren FEOANMancarefully [addedpyntit o [whilie paeépitareoagdy@ily3-8he The

p}?cﬁ}??}erwaggﬂ%%g%g\%fﬂép %tgof}b e%‘g % %ﬁEr, then with water and

h‘Eearreah(y @rayidelr@ﬁ 129 (ITMEDAOT; e5/8 rof B [6t (bydl @menyimethyl@mino)-
Sj

IW— g"{'gﬁelt%%frwog'mlggtggluhe%oﬁwcém no- 2- met hoxy- pheny

5 1)-3-14-(6- chloro-pyridin-3-yl)-[1,2, 3]
triazol -1-yl]-4-nmethyl - benzam de 25 cl cl

To 2-chl oro-5-iodopyri @liiree (Al drich; 2.44 g

nmmoNy (PPh3) 2PdC12 , 0.51 ) and I\

ny, 51 npol ) under wer e_addgd rrL of Et and
1.0000g 30 ( ) of |\/E‘3Sl . _pal

gr een/ b'own r&é&ﬁﬁmn was stirred® a:ys under
N2. The m xture concentrat ed and t [ting

suspensi on was stirred with -57 WO 2005/ 090333
PCT/ US2005/ 006997 50 nmL of hot hexanes, and the
orange sol ution was separated fromthe the insol uble

BRIkpIkE 2 wa;f ﬁﬁepal% gﬂéﬁghﬁgeéﬂ{dq& (YRR RS RRSI-IMER)-PPidin-3-

trmes wth he "conmbi ned washes” wer e

10 ﬂbh@én‘tlﬂmlédylhﬁdn%hﬂ@m@gr@gﬂweﬂﬁh Abtter-baig-&methyl-pyridin-3-
GRARESSEALS Phviskp® Pofteson puer eas) in e sme manner ao Bxample 1
BHtMB merd %[ CalB:0h6HE8 . sol i d. A 1° M sol ution of TBAF in
THE (12 nlL) was added to 500 ng (2.38 mmol ) of 2-
chl oro-5-trinethyl silanyl ethynyl -pyridine and the
bianple S0 | NHE-zr-Betsl-3-iethiandsufoay lnindii-2-methoxy-phenyl)-4-methyl-

15  3-(4-pyridin-2-yl-[1,2,3]triazol-1-yI)-benzamide

7 N
=N

[e] —

N
N<
HOJ‘\@L "

4-Methyl-3-(4-pyridin-2-yl-[1,2,3]triazol-1-yl)-benzoic acid was prepared from 3-azido-
20  4-methyl benzoic acid and 2-ethynyl pyridine (Aldrich) in the same manner as 3-[4-(6-
chloro-pyridin-3-yl)-1,2,3-triazol-1-yl]-4-methyl-benzoic acid (Example 1).

N
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The m xture was concentrated, the resulting residue

was stirred in 50 nL of Et20 for | h, 10 and the liquid
woasosteeant ed fromthe solids. This washi ng preceasems/006997

was repeated tw ce, and the conbi ned washes were

concentrated and chromat ographed to provide 240 ng of
Exagtile Sowss ptepsred bpyoenplinged-msthal-2-(1-pyridis2-y&6l, 2.8]triagpl-1-y1)-

e o e L
theJemeOuinbepasdampiel 1. 2881 ME n¢/4 5335 ContedNeOat-+H] .

2-chl oro-5-ethynyl pyridine in 1 nL of water and 2 nL
of EtOH was added 243 L (1.75 mml) of Et3N. To this

Exmjile on was &«dded 1N/G-tai-Buftyli3Myaner2 onthexydpheiyl)-3-{4-[6-

scorbate followed by.1.75 0.1 M aqueous. of 20,
R RSy s S a- s b AU bR Bige
for two days. A1 Msolution of acetic acid in water
(1.75 nL) was added along with an additional 2 nL of
water. The suspension was stirre 'f\o>r | h, then was
filtered, washed wt at er (2x )Vand hexanes
(2x10 nmL), and dried Under sucti to provide 470 ny
of 3-[4-(6-chl oro- =
pyridin-3-yl)-1,2, LA - 4- et hyl - benzoi ¢
acid. 25 ¢ a /[ \ Q/ O HONNN,S N\ I N
NNN HH/ -58 WD 2005/ 090333 PCT/ US2005/ 006997
3-[4-(6-Chloro-pyridin-3-yl)-1,2,3-triazol -1-yl]-4-net
Ewdmple iz o paepu@d (b4 7upting 3-{496-(¢webbjopylmethyl-amino)-pyridin-3-
-,am no-5-tert-butyl -2-met hoxy-phenyl ) -Jret hane- sul
b aBe ey b e ke ety Vil 7o e g eAny -
B%Zdlﬁt:rl_iq}:lgm' Ugof)roalsﬂaﬁl(-}\ H@%i&tﬁn&%%ﬁ?g 3iiﬁl tﬁ% Zsﬁfgg Dl\rﬁmler) as
en 1. : an ny : no
Fxample @@?M(Sdﬂ/ggagﬁd%ﬁﬁ@gﬁgk brown sol ution was
stirred overnight at room tenperature. The m xture

was then partitioned between Et OAc. and water._ The
Ewlg 5: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-fluoro-

3-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzamide

7 “n

_—

Q =

N
HO/U\C[N\N
F

4-Fluoro-3-(4-pyridin-3-yl-[1,2,3]triazol-1-y1)-benzoic acid was prepared from 3-azido-
4-fluoro benzoic acid (US 04/102492) and 3-ethynyl pyridine (Aldrich) in the same
manner as  3-[4-(6-chloro-pyridin-3-yl)-1,2,3-triazol-1-yl]-4-methyl-benzoic  acid
(Example 1).
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were separated and the organic portion was washed with
wat er (2x50 nlL), brine (50 nL), dried (MSOH),

woibasawexd3 and concentrated. Chromat ography preerasenos/006997

375 nmg 10 (0.66 nmol; 449% of the title conmpound with
95% purity. ESI M5 mlz 569 [C27H29C1N604S+ku+
Exanpl e 2:

N-(5-tert-Butyl-2-nmethyl pyr|d|n I) 3- {4 [6-(cycl op
ropyl met hyl - an1no)09yr i No 3- yl [1, 2,

triazol-1-yl}-4-nethy N;LECI 30 | i N g\ NH
i N A solution of 500 Wgﬂ(z*o I) of 2-chl oro-5-iodo

pyridine in 1.64 g (23.1 mmol) of
anlnonethylcyclopropane was heated to 100 Cin a

el o roarbired 351 caed i GReRiEe af e qunge-190-
banbid adidh @mthd?V-I(E-deMot-ﬁteh@ﬁ@‘lﬁ-rﬁd:th(ﬁyﬁlﬁmdnyl)iﬂﬁthane sulfonamide in
goncentiated. Rectyptall el e 1 o Rexangpr ov ded

cyclopropylnethyl (5-1 odo- pyrldln 2 yl)- an1ne ESI M5
mz 275 [COH 11N2+H +. NH NH § To 1.14
I%Ya{lw_leié' rz}ert-@utyl-Z methanesulfinyl—phenyl)- -{4- [6 (cyclopropylmethyl-
anhiab)Opy AN 30R]- pzi 3 ﬁamﬂ mediyitbznzmhha@m ne, 150 ngy
(0.21 mmol) o h3) 2P 12 and 40 ng (0.21 nmol ) of
Cul under N2 were added 11 mL of Et3N and 0.59 nL

(8.3 mmol) of Me3Si CCH. The pal engreen/yel | ow
suspensi on was -59 WD 2005/ 09 3 / US2005/ 006997
stirred overnight, centr at ,Nand then partitioned
bet ween Et QAc and er. The rgani c portion was
washed with water, drifed: (Na2SO4), filtered,
concentrated, and ch oma aphed (0-30% EtQAc in
hexanes) prOV|ded a-¥ed- b solid. The residue was
stirred with 10 nL of refluxing hexanes. The m xture
was filtered, and the 5 solids were washed twice with
Extaim pié 6h®hs bepaﬁéshy dduelidg B-t{Hﬁﬁﬁyahﬁrop@lﬁhﬁﬁfl—mim)—pyr1d1n-3-

Y@yﬂ?ég 3 |’11 %t grtlz%lqz tgcuP 3 tlthS t8e§t5burtr}q 2-methanesulfinyl-
phenyimhiny | (Sd’d Wbﬁivihyml -applichtibn 6@1526|559)2 M Mg 38mé& manner as

ﬁ#ﬁhﬁﬁx%;E@@%ﬁa@?%%ﬁﬁhéﬁﬂ@£b§giﬁplUtion of 855 ng (3.50

Example 7: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-
3-[4-(6-methyl-pyridin-3-yl)-[1,2,3]triazol-1-yl]-benzamide

In a flask under N, were added 87 mg (0.23 mmoL) of (CH3CN),PdCl; and 36 mg (0.19
mmol) of Cul, followed by 5 mL of dioxane, 131 mg (0.454 mmol) of +-BuP-HBF,, 649
mg (3.77 mmol) of 2-methyl-5-bromo pyridine (Fluka), 1.3 mL (9.4 mmol) of
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lo trinmethylsilanylethynyl-pyridin-2-yl)-amne in 7 nL

of THF, was slowy added 7.0 nL (7.0 mmol ) of 1M TBAF
WOnRo0BKEBI3BRe m xture was stirred for 2h, then pearas2005/006997

into water and extracted with Et20. The Et 20 was

washed with brine. The washes were extracted once
Mmi;&iﬁCHt 2d fisally 0.6e ndotisi mewleodtirBdNE Whe sixtiteuwascstivied ffor

oAy W R 18 M B P S0 B0 e

WSEWaﬂﬂﬂ edth eaer wad brné, edd whd tvasiad 8%, exfiatted oeck, with EtOAc.
Tﬁ %ﬁ@é e t %9{6? nd grgaglgg%%ggp%%m,( ]ﬁlgegeo{? Egoon%gntlra?ed, and

cl&om@tysgﬂaﬂwdoml-lzmﬂ\mngHaﬂﬂ QBELGCH) @b hptayitle A6 dignef Hmnethyl-5-
N3 NHHOI \ NN 20
tr‘é‘ieﬁ&yliﬂ]&nﬂet}ﬁ}ﬁ}ﬂ)ﬂyr Bfizoi c acid (497 my; 2.81 nmol) was

suspended in 6.5 nL of EtOH To this m xture was

added 4N NaOH until the _m xtyre becga eou
AT b YT s IOy POpRBY Ry P Ao S a1

miby6t diNiers A6 Gn "OHF 2va§ ]s‘uH‘HZP IFdr 21IANAHhS A8x0E: (vas égncﬁﬁlﬁlte}l and
of sodium ascorbate in 0.7 nL of water. The m

xt
chrpmatpgraglaqdy (1 @3 0 Yot Odycyin agxa;ze%vo provide 30] g of Mra}gba-ethynyl
paflitd i on was added. A yellow precipitate formed and
the mxture was stirred rapidly for 14 h. The m xture
was poured into water and acidified carefullly with
HOAc. The resulting precipitatgé Wwas filtered and

washed wth water. A fine yel powder was i sol at ed.
This material was crushgd inFI\nL of MOH and 5 nL of
NHACH was added. The megg@g@'gr een m xture was
stirred for 10 -60 WD 2 90333 PCT/ US2005/ 006997
mn, then HOAc was carefully added until a white
precipitate formed (pH 8-9). The precipitate was
4iNtdth@red-@ntetwAstieiding - h-[ 1,23 oo 1- Ilfyl]%hﬁﬁc dele Rvasd grépared

fr\évlgt gra% Q-[qlem% §1§B%§p%§g?¢) &g%ﬁhg@e Hgﬁ:yhg-’g,thgmyl pyrmm)e in 6heo/game
middhdrdi £ 3‘3ﬂ'41(6-’l&:h1%r6§|p§r‘idn@-3@'l)‘i 3 $lidiaAt- 1B yhetlaglEDESG:  acid

acid. 5
7 n
(o] ==
O\\S/,o N
P ‘” H N
/0

(Example 1).
Example 7 was prepared by coupling 4-methyl-3-[4-(6-methyl-pyridin-3-yl)-

[1,2,3]triazol-1-yl]-benzoic acid with N-(3-amino-5-tert-butyl-2-methoxy-phenyl)-
methane-sulfonamide in the same manner as Example 1. ESI MS m/Zz 547
[C23H32N504S+H]+.

Example 8:  N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3,4-
dimethyl-5-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzamide
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N~O'" ONH2 HONNNNNNN / H Exanple 2 was
prepared by coupling

wG-2005/0p@36 cycl opr opyl met hyl - am no) - pyri di n- 3- ROT/US2005/006997

yl]-1,2,3-triazol-1-yl}-4-nethyl -benzoic acid with
5-tert-butyl-2-nmethyl-pyridin-3- ylam ne (See US
provi si onal application 60/567 ) in the sane manner
as Exanple 1. ESI M5 nfz 496 9H33N70+H] +. Exanpl e
3. 0 =

N- (5-tent-Butyl-3-netha Nogly/| ami no- 2- met hoxy- pheny
[)-4-methyl- 15
3-(4-pyridin-2-yl-[1,2,3]ttiazol-1-yl)-benzanmide -N O

HO N, N

Aq siepsion of (100 pmei @ 32- ;pnyﬂ) [o_fL 32azir,]or4 $-dinesithyl - Benyoie epido(US
' f

O A ot B S e I O R

torb2YT inssedlefl 4uble@or 12h. The mlxture was cooled and diluted with 500 pL of
or g; pyr.idin 3 L azol - n

Hol” L st iged stis SO e et THOR G S ).

meeaidgwe’sl GriddGd pkE2Q05Y 100 609 4-dirrtRYTIF- @3 ridRS3-PI- B (2818 Rl zol-
cou |n

ﬁ% ?ﬁgpag (4-pyridin-2-y|-[1,2,3]triazo|-1-y|)-

benzoic acid with A

N-(3-am no-5-tert-butyl -nethoxy-/ nyl ) - met hane- sul f

onam de in the sane er as Ex £ le 1. ESI MS nt/z

533 [C27H80N604S+Fﬂ altpl.e

N- (5-tent-Butyl - 3- cya%o 2- et »y phenyl) 3-{4-[6-

(cycl opropyl net hyl - an1nb) pyridim-3-yl]-[1, 2, 3]

triazol-1-yl}-4-methyl-benzamde H N ONNNIiIOH 1o

Exxmipld 8 vﬁasV}ﬁSp@écE‘bjarcsﬁbliﬁg Lo dipd ety g 5- (4-pyr1dm— -yl-[1,2,3]triazol-1-

Jneth |- am_no
Yﬁrﬁ{e Jl‘zaég it b HGye A %}h@%@sﬁiﬂ) -Bethaneuifnamide
iBthd RhrA® mandie bié Eia:uwie-ﬁ B MW Iz Sae g@gﬂgzNgoisequ*See US
provi sional application 60/567, 69 in the same manner

as Exanple 1. ESI M5 in/z 536 [C31H33N70+|—|] +.
Example 9: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-

3-[4-(2-methyl-pyridin-3-yl)-[1,2,3]triazol-1-yl]-benzamide

107

To an ice-cold suspension of 3-hydroxy-2-methylpyridine (2.00 g; 18.3 mmol) and N-
phenyltriflimide (6.55 g; 18.3 mmol) in 50 mL of CH,Cl, was added dropwise 2.70 mL
(19.4 mmol) of Et;N. The resulting suspension was stirred for 1h at 0 °C and for an
additional 2h at room temperature. The mixture was then washed twice with 20 mL of
1M NaOH, once with half-saturated K;COs, and once with brine. The extract was dried
with Na,SO,, filtered, and concentrated to provide trifluoro-methanesulfonic acid 2-
methyl-pyridin-3-yl ester as a pale brown oil. ESIMS m/z 242 [C/HsFsNO;S+H]".
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15 Exanpl e 5:
N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- net hoxy- pheny

wORe0s/000338r 0- 3- (4-pyridin-3-yl- [1,2,3] PCT/US2005/006997

triazol-1-yl)-benzamide N O HO' NNNN F 20

4- Fl uoro-3-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzo

c acid was prepared from 3gagi do- 4-fluoro benzoic

acid (US 04/102492) and 3- ynyl pyridine (Al drich)

in the sane nmanner as ‘j i

3-[4-(6-chloro-pyridin-3-y1)-1,2,3-triazol-1-y|]-4-net

hyl - benzoic acid (Exanple 1). -62 WO 2005/090333

ng@é?lgﬂgpg%?géwcou p%rpgre‘?l Bob NifMordnefabidstSni@ Bl

médthyl-pyoidio-3-yl 4steryinitla san&ryann[allqszz Slorot Sacthynyl-pydidine (Example
1)benzmc acid with

N-(3-am no-5-tert-butyl -2- net hoxy- phenyl ) - net hane- sul f

onam de in 5 the sane manner as Exanple 1. ESI M5

in/z 539 [ C26H27FN604S +H| +. Exanple 6

N- (5-tent-Butyl -2-net hadesul fi nyl - .I) 3 {4-[6-(cyc
| opr opyl met hyl - ami no) - { di n- 3
i - 1- - gnzafi d w N O N NN, N.

triazol -1-yl}-4-rethyl

Hp 10 Exanplemgﬁggz;pweparedmb p i ng
3-{4-[6-(cycl oprop t hyl - am no) - di n- 3-
yl]-1,2,3-triazol-1-yl }-4-net hyl -benzoic acid with
5-tert-butyl -2-met hanesul fi nyl - phenyl am ne (see US

4-pletyil-8ilbfAtmethyHiyeidin- br) 4 025 16a569)y1j-benzdie sddre(Siiammiature
witft 41&et®ﬁ§§ﬁg-%2-ﬁieth§§byxj}@n-§%llﬁ[l%%triaggl%-%@%ﬁ +I§gi3')' was

prepared from 3-azido-4-methyl benzoic acid and 2-methyl-3-ethynyl pyridine in the

same manner as 3,4-dimethyl-5-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzoic acid

(Example 8).
N
/S\ /5\ /U\@\

Example 9 was prepared by coupling 4-methyl-3-[4-(2-methyl-pyridin-3-yl)-
[1,2,3]triazol-1-y1]-benzoic acid (5:3 mixture with 4-methyl-3-[5-(2-methyl-pyridin-3-
yD-[1,2,3]triazo1-1-yl]-benzoic acid) with N-(3-amino-5-tert-butyl-2-methoxy-phenyl)-
methane-sulfonamide in the same manner as Example 1. Preparative HPLC was used
to separate N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-
(2-methyl-pyridin-3-y1)-[1,2,3]triazol-1-yl]-benzamide from N-(5-tert-Butyl-3-
methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[ 5-(2-methyl-pyridin-3-yl)-
[1,2,3]triazol-1-yl]-benzamide. ESI MS m/z 549 [CasH3Ns0,S+HH] .
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Exanpl e 7:
N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- net hoxy- pheny

WO peok/0eshyl - 3- PCT/US2005/006997

[4-(6-nmethyl -pyridin-3-yl)-[1,2,3]triazol-1-yl]-benzam
ide \N 20 Aln a flask under N2 wer e added 87 ny
EXdpld 1000 (5-adr-Butid Gh)[2Rak ﬁ%ﬁi}dmﬁi@et]ﬂ;ﬂ) ﬁﬁtlilﬂ-amﬁiﬂ]lrhetﬁﬂ}-

| | o b

2 Getiox PRty B Pt RO P DRt e s e o
pyridine (Fluka), 1.3 nL (9.4 muvl) of -63 WO
2005/ 090333 PCT/ US2005/ 006997 Me3Si CCH, and finally
0.64 nL (4.5 mol ) of i-Pr2NH./ The m xture was stirred
for one hour, filtered througlcelite, and the celite
was washed with Et OAc. The fifFtrate was washed with
wat er and brine, and hhggfziﬁms were extracted once
with EtOAc. The conbi ne racts were dried with

Na2SO4a filtered, concentrated, and 5 chronatographed
(0-2% MeCH in CH2A 2) to provide 646 ng of 2-nethyl -

4- Melagﬂﬁ@ fmp?hhﬁm&reﬂtmwhazswr-mibe&me%cm Whili8papdd o 31591do-

4- mbét bepaig -am apst hgthemil armidiae G 4y thegiame mgngeras 3nfd-(6-
: Iy 3L L re was
R T e R o T G O S T
hexanes) to provide 301 ng of -2-nmet hyl - 5- et hynyl
pyridine. ~N O HO N ,

4- Met hyl - 3- [ 4- (6- met hyl -pyFi di n-s-i@»{ 1,2, 3]triazol -
-yl ]-benzoic acid was prepared 15 f/from
3-azi do- 4- net hyl benzﬁlciail@LEEEQZ'MEthyI 5- et hyny
pyridine in the sgne annel a
3-[4-(6-chloro-pyridin 3/§I) ”3-triazol -1-yl]-4-net
hyI ben20|c aC|d (Exanple 1). N OOS. | NNN HH
was prepared by coupl
Einple 108 abirest o eop g meihT o (o pdin £vb1 3 lagels}-»D-

be]azéﬁl: heiB SMBOVE3-Birfh-MWrdrPbutyl-2-methoxy-benzyl)-N,N', N-trimethyl-ethane-
3-am no-5-tent-butyl -2-net hoxy-phenyl ) -
1,2- d1am1ne (see US provisional application 60/526,569) in the same manner as

Example 1. ESI MS m/z 554 [C3,H41N,O2-H]'.

Example 11: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-
chloro-3-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzamide

/ n

—,

(o] =

N
HOJ\©:N‘N
Cl

4-Chloro-3-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzoic acid was prepared from 3-azido-
4-chloro benzoic acid (US 04/102492) and 3-ethynyl pyridine (Aldrich) in the same
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wOR(@/00ex3s - But vyl

met hane-sul fonam de in the same manner as Exanple 1.
ESI M5 mz 547 [C28H32N604S+H] +. 25 Exanpl e 8:

1)-3,4- dinethyl-5-(4-pyridin-3-yl-[1,2, 3]

triazol -1-yl)-benzanm de -64 WO 2005/ 090333

mp@er USR0054 606dd9gro-pyridia-ByN-1, 5B tdiazn- Ny A -wethpkbanizan  ofcid
(E]xg ;Eglu(o 52 nmol ) of 3-azido-4,5-dinmethyl benzoic

aerd 04/ 102492), 54 ng (0.52 mmol) of 3-ethynyl

pyrldlne and 200 L of FtOH was hgated to 120 Cin a
seal ed tube for 12h. m xture cool ed and

diluted with 500 Loocf) t QH. Thﬁxture was filtered
and the solids weregs i NELGOH (3x0.5 nmL).  The

solids were dried to*Hprevifde ng of
3, 4-di nmet hyl - 5- (4- pyr|d|n3 -[4, 2, 3] tri azol -
1y|)ben20|ca0|d/\N O/OSN\INNNN HiO

xR G e DB PP e o TPy 4Bl 2 a5

béﬁh&lc l@elﬂzﬁ@lt}ﬁNE(BJaﬂuﬁb-Et}e; t-butyl-2—methoxy-phenyl)-methane sulfonamide in

(3-am no-5-tent - but t hox rretbane sul f
thsﬁ% laenner?-ﬁlthf?éﬂ&'s&e Eyéémﬁa% &aﬁyﬁﬁeﬁ ‘NB 1 z
549 [C28H32N604S+H]+ Exanpl e 9:
5-tert-Butyl - 3-met hanesul f onyl am no- 2- net hoxy
Em}mmle meiZhy IV Mefhal(ezulﬁ@m}nmwrmeﬁhﬁxxssgﬂjmet{lylicyz ogl_[ﬂpyl)
T

P2l oS BT AT T LT A ey
mol ) and N phenyltriflimde (6.55 g; 18.3 mml) in
50 nL of CH2Cl2 was added_gropwise 2. 70 nL 20 (19.4

mmol ) of Et3N. The resultingguspension was stirred
for |h at O C and for an adgktional 2h at room
tenperature. The m xture then washed twice with 20

mL of 1M NaCH, once with hal f-saturated K2C03, and
once with brine. The extract was dried w th Na2SH4,

1 rl}y&flusg?lgthggf gﬂg:gﬁ{#%ﬁslt 39 aﬁa?e Predth 98 bromo- 3-methoxy pyridine

(Frontier) in the same manner as 2-chloro-5 -ethynyl-pyrldme (Example 1).

3-[4-(5-Methoxy-pyridin-3-y1)-[1,2,3]triazol-1-yl]-4-methyl-benzoic acid was prepared
from 3-azido-4-methyl benzoic acid and 5-ethynyl-3-methoxy pyridine in the same
manner as 3-[4-(6-chloro-pyridin-3-yl)-1,2,3-triazol-1-yl]-4-methyl-benzoic  acid
(Example 1).
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met hyl - pyridin-3-yl ester as a pale brown oil. ESI M

m z 242 [ CTH6F3NOBS+H] +. 25 -65 WD 2005/ 090333
WOeCHsW8eBe5/ 006997 \ N 2- Met hyl - 3- et hynyl pyr i 8CTaISH@S/006997

prepared fromtrifl uoro-nmethanesul fonic acid 2-

met hyl - pyridin-3-yl ester in the sane manner as

2-chl or o- 5- ethynyl pyridi ne (Ex le 51). \NCN + O

iN HO N.NN HO . > / N
4- Met hyl - 3-[ 4- ( 2- nethyl pyridin-3-5t)-[1,2,3]triazol -
-yl ]-benzoic acid 3 wW th

4- et hyl - 3- [ 5- (2- methy -“3uy|) [1,2,3]triazol-1
-yl ]-benzoi c acid) was-°prepared from 3- azi do- 4- met hyl
benzoic acid and 2-nethyl -3-ethynyl pyridine in the
sane nanner as

FRathpR! 1rre®£hylbre%éd4b>me6%§11n@ 33f4yds xhéth&y%yrrdhra;@l) 123k ta28-1-

n ’ o]iggtgglghlqﬁ%c 9 a%g s ‘M’tb D ar %a@vo@olgﬁth)@@ -(1 -methlyl lS'ycloprc%yl)
pﬂer&ﬂtrﬁﬁfﬁangsuﬁf@n&@d% @XM?’I@Y@Z; I thd- S\Ah'n)s “mdnheras A tdn f€ @] -ESI

-benzoic acid (5:3 mxture with
WWﬁﬁ%[CiQH{ogéQﬁ*ﬁﬂ hyl - pyridin-3- yl)-[1,2,3]triazol -
1-yl]-benzoic acid) with
N- (3-am no-5-tert-butyl - 2- net hoxy- phenyl) 20
Examiplene- £ f olNe(fitere-Butyl:-Jrmethamesulfonyilamine-2 ethptyephienyl)-4-

AT Vo BRI St e

[)-4-met hyl -3-[ 4-

(2-methyl -pyridin-3-yl)-[1, 2/§ltr|azol-l-yl] benzam de
fromN-(5-tert-Butyl -

nmet hanesul f onyl am no- 2- oxy phenyl ) - 4- et hyl - 3-[ 5- (
2-met hyl - pyridin-3-yl)- 2,3]triazol -

1-yl]-benzam de. ESI M gl z 549 [ C28H32N604S+H] +. 25
-66 WD 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 10:
N-(5-tert-Butyl-3-{[(2-dinethyl am no- et hyl) - net hyl -

noj - met hyl } - L
4-(5]-Ethynyl-l)alyr%din-Z-ylmethyl)-morpholine was prepared from 4-(5-bromo-pyridine-
2-ylmethyl)-morpholine (US 6,358,945) in the same manner as 2-methyl-5-ethynyl
pyridine (Example 7).

A suspension of 87.5 mg (0.494 mmol) of 3-azido-4-methyl-benzoic acid and 100 mg
(0.494 mmol) of 4-(5-ethynyl-pyridin-2-ylmethyl)-morpholine were suspended in 200
pL of EtOH and heated to 140 °C for 1 h in a microwave reactor. After cooling, the
mixture was concentrated to provide 150 mg of 4-methyl-3-[4-(6-morpholin-4-

ylmethyl-pyridin-3-yl)-1,2,3-triazol-1-yl]-benzoic acid, and its triazole isomer 4-
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2- met hoxy- phenyl ) - 4-net hyl - 3- (4-pyridin-3-yl-[1,2,3]tr
i azol -1-yl)-benzamde IN O HO NNN 5

wo-20Bst009d33 3- (4- pyridin-3-yl-[1,2,3]triazol - 1- yPfThsmmei06997

c acid was prepared from 3-azi do- 4-nethyl benzoic

acid and 3-ethynyl pyridine (Aldrich) in the sane
mathsihaf5- éﬁ;mgrp[hqﬁ/ 4-ylmethyl-pyridin-3-yl)-1,2,3-triazol-1-yl]-benzoic acid in a
2ehl.gg0-pyridin-3-yl)-1,2,3-triazol -1-yl]-4-methyl - benz
olc acid (Example 1). / ~N OI~NNIT NNNN | H 10
Exanpl e 10 was prepared by coupling

4-met hyl - 3-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-

benzoic acid with o

N-(3-am no-5-tert-butyl -2-netho béhin)N N, NNtrineth
yl - et hane- 1, 2- diani (see US WlSlonaI application

60/ 526,569) int qpnner s 15 Exanple 1. ESI

M5 nmf z 554 [ C32H4E nple 11:

N-(5-tert-Butyl-3- ﬁbt a onYl ani no- 2- met hoxy- pheny

) -4-

chloro 3-(4- pyrldln 3-yl - [1 2, 3]triazo| 1-yl)-benzam d
I \NO HO I N X---.

E&armr«’é? d%asp{enarsglrbwpvplwgwmfthylﬁ [;1] eérmarzobohmelylryeﬁasémmdln-
3%1)6[@ '2‘33 @Sl fggs&%lcf r Qé'ﬂi 3-@gi dQstn4- Emgﬁzﬁ/% ??'@@Hiog%ohm-

aci d S 04/ 492) and ethynyL@;yrl
y irrwﬂwhéyrschlwé-yl) 2. 3vitezd 5y bboeeR apaT MiIB26 (3540699 -butyl-2-

m@ﬁiﬂ%ﬁ%h&@ rrg;chgng yS},l]if(énamI%G 111) t{ne sgme manner as l]j?xaln[}}% ‘
Chlymat@ewvby sepatsiedl th¢ Eiaaplp isomeis, BSKMSOn0 635 [C32H39N7055+H]

Example 14: N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-
methyl-3-(4-pyridin-3-yl-[1,2,3]triazol-1-yl)-benzamide

/ Sn 7 N
o] = —— 00 [e} ==
Ny N s N
HO N <N N N
H H
_0

4-Methyl-3—(4-pyridiﬁ-3-yl-1,2,3—triazol-1-yl)-benzoic acid (76.3 mg; 0.272 mmol) was
suspended in 5 mL of CH,Clp, and 1 mL of THF, and 0.04 mL (0.4 mmol) of oxalyl
chloride was added. One drop of DMF was then added to the stirring suspension, and
the mixture was stirred for 2 h. The resulting cloudy solution was concentrated to
dryness and suspended in CH;Cl,,  N-(3-Amino-5-tert-butyl-2-methoxy-phenyl)-
methane-sulfonamide (81 mg; 0.30 mmol) was added, then 0.06 mL (0.5 mmol) of 2,6-
lutidine, and the resulting solution was stirred overnight. The mixture was then washed
with 1M NaHSOy, saturated NaHCOs, and brine. The organic portion was dried with
Na,SOq, filtered, and concentrated. Chromatography (0-6.5% MeOH in CH,Cly), with
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/ISNNNNN HiIiOHI ~ C 5 Exanple 11 was prepared
by coupling
WO-2005/000333 3- (4- pyridin-3-yl-[1,2,3]triazol -1 - yPET/US2005/006997
benzoic acid with
N- (3-am no-5-tent-butyl - 2- net hoxy- phenyl ) - net hane- sul f
caggfalsalestipm Oftohb’ @amrm&wnmnsasrmmoemt (0S| m®1;NZI%) of

e 12:
E%Q?%IL% anesu fon ¢’én?°1\g? hoxy- 5- (1- met hyl - cycl op
ropyl) 10

SRR, 185 e RS b S G Buiy -

mawanebunenymmmmaﬂﬁdy-bmﬂyl5>4bﬂéthpl=6emﬁﬁmh:xy pyri di ne
15 (Frontier) in the sane manner as
2-chl oro-5-ethynyl -pyridine (Exanple 1). vN -ON O
, NN HO NN
3-[4-(5-Met hoxy-pyridin-3-yl-[1,2,3]triazol-1-yl]-4-m
et hyl - benzoi ¢ acid was epared 20 from
3-azi do-4-net hyl benzoic acid and 5-et hynyl - 3- net hoxy
pyridine in the sane nanner as '
2-3nide-4 brahdpyridinp yAldedch) -SD0ying - 2 8P mdadl, (RGN ),RIGL [664mgEi.17

hyl.- | Gagi e 2005/ 0903
ml) (R85 PB0g95 ¢ S Nrghomed £t @R 1R A ndyr N
wi@ addddx Bl ef Tidxuwes 102 @pBr(2d3 lmtncﬂpuDMemCCH and 0.49 mL (3.5
m%o})f‘réf %gﬁyq ?ﬁé% %?cl (r:ielagl;%_ %la%eﬁ[t g() 3]:t £ and N, atmosphere
m“dlﬂl@lﬁ?’fﬁﬁfﬂn&urﬁ%@ F‘%éﬁ'dﬁufeli' WEh g&%ﬁi} ?_1‘6& 219@&21)@@%&)11 hCelite. The
en anesul f on e, sane
A S h el A Gl oy ney oA o0 WA NSO NozoO
ﬁﬂ.’éﬂd‘ ang&aﬁﬂéh@atéd?’ The dark—brown residue was crystalhzed from hexanes to
5 t ent - But yl - 3- met hanesul f onyl am no- 2- met hoxy §) %
pqoyldgz amino-4-(trimethylsilyl)ethynyl pyridine (157 mg, 1 88 mmol, 65%). ESI
MS m/z 191 [CioHaNoSi+H]". The above trimethylsilylalkyne (340 mg, 1.79 mmol)
was dissolved in 3.6 mL of cold THF and 3.6 mL of 1.0 M TBAF in THF was slowly
added to the stirring mixture. After 2h, the mixture was concentrated and partitioned
between Et,O and water. The ether layer was washed with brine, and the washes were

extracted once with Et;O. The extracts were combined, dried with MgSOy, filtered, and
concentrated to provide 191 mg of 2-amino-5-ethynyl pyridine (1.61 mmol, 91%).

\\I
/Ss J‘\@

3-Azido-4-methyl benzoic acid (240 mg, 1.24 mmoL) was suspeneded in 3 mL of
CH,Cl, and 3 mL of THF. Oxalyl choride (0.14 mL, 1.5 mmol) was added, followed by
1 drop of 10% DMF in THF. The mixture was stirred for 1h and then concentrated.
The residue was redissolved in dry CH,Cl, (5mL) and 391 mg (1.27 mmol) of N-(3-
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met hyl - 3-[ 4- (6- nor phol i n-4-yl met hyl -pyridin-3-yl)-[1,2
,3]triazol-1-yl]-benzanide 10 o Nj / \N

WO-20G/0B0d3y Nyl - pyri di n- 2-yl met hyl ) - nor phol i ne WRET/US2005/006997

prepared from 4-(5-brono-pyridi ne-
2-yl met hyl ) - nor phol i ne (US 6,358,945) in the sane
aminarierertéutyb2 mathoxy-phersthyethane-aBfopymiddi Wes @idesnfilowey . by

Oyl P R IR o o GHs

41, Gund $en rwas Iwasted with 1M NaHSO4 and saturated NaHCOs. The washes were

e iy Dt e R o Rl B dfncrpeso

ﬁ]lerhd | andacdticentavdyve poakitofl6 Ahg 6(93%)3@|f| 31@;1d¢-Ne(5mem4burye3-

mgt elsﬁl;‘}? tn{ni)t % gwhjﬂ(g-ﬁg ezﬁ%n%%ymenoz];mide as a tan powder.

yl met hyl -pyridin-3-yl)-1,2,3-triazol-1-yl]-benzoic
acid, and its triazole isomer 4- -69 WO 2005/090333
PCT/ US2005/ 006997 &
met hyl -B- [ 5- (6- nor phol oM yI net hyl - pydi-di n- 3- yI 1N2

3-k&®.ﬁ@ yl]- benzolc yaci d——nsa 2: 1 ratio NUU \'N
O O NK ; H OH 5 Ex%sﬁp 3°vvas

prepdred By I i ng

4- met hyl - 3-[ 4- ( 6- nor phol i n- 4- ylnethyllﬁyrld
3-yl)-[1,2,3]triazol- 1-yl]-benzoic acid (2:1 with

4- et hyl - 3-[ 5- (6- nor phol i n- 4-
Ty oredifiite- puspérdion- Sf B0 -nig 2(03?119f magdd) -of - rhiidbensaka-butyl-3-

%ﬁ%ﬁ‘@%ﬂ@% ?-HWMQ ﬁgengﬁr‘? aﬂ?ﬁﬁ%{ 5@%“%@ 20l af Rigthand 2

nﬁﬁof@wae added UfopWike ANBNROLBRAY tHeaRikfuad @&altne Bofbi@eolse A

i somer ESI M5 rn/z 635 [ C32H39N7(CHS+
solution of 142 mg (0.719 mmol) of sodium ascorbate in 0.5 mL of water was added,

followed by 100 mg (0.719 mmol) 2-amino-4-ethynyl pyridine in 1 mL of EtOH.
Finally 0.72 mL of 0.1 M CuSO, was added, and the resulting mixture was stirred
vigorously for 14 h. The mixture was then diluted with 40 mL of water and HOAc was
added until a precipitate formed and the pH was about 6. The precipitate was filtered
and washed with water and hexanes. The solids were chromatographed (0-5%
MeOH/0.5% NH4OH in CH,Cl,) to provide 321 mg (0.584 mmol; 81%) of the title
compound. ESIMS m/z 548 [Cy7H31N704S-H]".

Example 16: N—(5-tert-Butyl—3-methanesulfonylamino-Z-methoxy-phenyl)—S-(4-
pyridin-3-yl-[1,2,3]triazol-1-yl)-benzamide
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Exanpl e 14:
N-(5-tert-butyl - 3-net hanesul f onyl am no- 2- net hoxy- pheny

wO 200570908 hyl - 3- (4-pyridin-3-yl-[1, 2, 3] PCT/US2005/006997

triazol-1-yl)-benzamide Y\1 NPN OOOHOI NON N
iSH\ I HN 15 10

-Aziﬂbt]\hgﬁl teﬂ-b(utyl-ﬁynettbhnnsmoyylaﬂunz Zaneﬂlioaz-phenlfl)ybe)lzalmﬁdq 0i weas

aCI d % n_azr‘@d R’%ﬂz ﬁ;‘gm}a A}é\@ %pter? %ﬁ%l-%%%?&‘gfp%enyl)_

methaie)shlfomlnhdn“i de vvare asded. mEngerdr o3 Of3-d2he-MeS-rdrirbutyl-3-

ded 1o the s sus nS| and e mxture
ey i ock st S 2 Biling i, OOGRIF ol nas™
A@iﬂ@ gwﬁc&bﬁgvds@repigeﬂlfﬁﬁﬁl %@ﬁﬂndﬁmmﬁ ﬁieﬂ 1|h;ﬂhﬁalﬁﬁ]:rﬁanner as 3-
no- 5-te uty met hoxy- pheny

aZl‘Pé’r‘]’Tﬁlﬁ@ygEﬂnF?iﬁé de (81 ny; 0.30 mol) was added, then
0.06 nL (0.5 Mol ) of 2,6- lutidine, and the resulting
solution was stirred overnight. The m xture was then
washed w th 1M NaHSO4, saturate HCO3, and bri ne.
The organic portion way dried wt 5 Na2S(M4,

filtered, and conce[@tr ede Chr t ography (0-6.5%
MeOH in CH2C12) Be5/ 090333

PCT/ US2005/ 006997 c'ér/@f uf ction of only the pure
fractions, provided 80 ng (0.15 mol; 55% of Exanple
14. ESI M5 mz 535 [C27H30N604S+H] +. Exanple 15:

Examhple (B &ak noepayedi ftom- 3-ayid)-MN-(B5:@y-Dlutyli3anethadksylFony e (io-2-

rt-hQutyl-3- 5, e

aplEe b i 02 h BB Eh e o YT 25 Bxample
15. dESTMNHZ 521 [CheB2NgOI8HE. br omopyri di ne (Al drich; 500
ng, 2.89 mmol), (PhCN)2PdCl2 (66 ng, 0.17 to nmmol),
(t-Bu) 3PBF4 (101 ng, 0.345 mmol), and Cul (28 ny, 0.15

unger NEB Gty RIGRAhhiesulo iyarhin0amethok -4-
E%‘?m% mn“rftj)ble of Sl\/tesSggH and Os49l@fla(:l’>1 5 m’rg 3’%&%

mﬁtll?l-é-l(ﬁpylllﬁ’é‘ iyl 2 Dtripzel-Frabthepramaidgo C under and N2
at nosphere overnight. The m xture was then dil uted
wth EtOQAc and filtered through Celite. The filtrate
was washed with NHACL and bri ne. or gani ¢ phase was
dried with Na2S04, 1s | tered, concentrated. The

dar k- brown resi duequa y taII d from hexanes to
provi de 2-am no- 4- Hn m) et hynyl pyridine
(157 ngy, 1.88 nmol, B85% ."E mz 191

[ CLoH14N2Si +H] +. The above trinmethylsilylal kyne (340
ng, 1.79 mmol) was dissolved in 3.6 nL of cold THE

EandpiR- £7 Mas Ofreparddl MothBAazido-N3kematsutydlombthanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide and 4-ethynyl pyridine hydrochloride (Aldrich)
in the same manner as Example 15. ESI MS m/z 535 [Ca7H3oNsO4S+H]".

Example 18:  N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-
methyl-3-[4-(3-methyl-3 H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-benzamide
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added to the stirring mxture. After 2h, the m xture
was concentrated and partitioned 20 between Et20 and

woavesr9o3Bkhe et her | ayer was washed with brine, panaiSts/ 006997

washes were extracted once with Et 20 The extracts
were conbined, dried with MgS04, filtered, and
concentrated to prow 191 my of'g- ani no- 5- et hynyl
pyridine (1.61 mmol, ooSO NN Nz~ H/o HI
Ar; 253A2|do4ms;i nzoi Cld (240 ny, 1.24
mmol) was suspenedeﬂu N-NCH2C12 and 3 niL of

THF. Oxal yl chori de 0«014 e 5 mol) was added,
followed by 1 drop of 10% DVMF in THF. The m xture was
stirred for | h and then concentrated. The residue was
Exenipkst8 wed 1bmpaﬂccy fichi2 G5 2id ¢-BiA5}rembttyB 3-n erfjar{edulfonyapihg-2-

i e RSy DA GRS Fes ey P R eple SAlien
irtihe vinse rasithetastElahmpiets. (BSI MB #/21588 (QxﬂalmnDLSm]f*. DI PEA.

The m xture becanme honbgeneous, and was stirred for
4h, and then was washed with 1M NaHSO4 and saturat ed

ihe qube&t-mws xﬁethmgﬁmﬂl %ﬁﬁow-hhtlggﬁh&éyl) -4-

and the extracts_ wer d with

npethyl-drldo(6- WI%'BW@BHWFM éﬂl)tlbaZﬁﬂféW@Iel -Widengamiggoy of
3-azido-N-(5-tert-butyl -

nmet hanesul f onyl am no- 2- rret hoxy- phenyl ) - 4- et hyl - benzam
ide as a tan powder. INHZ NH \N 09Ol +C N-~/ O
IRK SH/ HI N3 | HT—K N Il / 10 To a
stirring suspensi Nof 310 ng (O mol ) of
3-azido-N-(5-tert-butyl -

met hanesul f onyl am no- 2- net hoxy- phenyl ) - 4- et hyl - benzam
To desolutioR of 2-nefihyfnihb@miding (Aldticigfl.0ed, @2 svasndddigeld mL of 1:1

0 se 4M Na t| I m, xt beca onbgenequs.
HR AR ot o ROEd 3 g (050 PGt s T e PR caas es
héeﬁ!edlo QO“’C fExf 3h0aA Rér c%@l&hg&@ eleh temiaéljaiuﬁy\/ﬂﬁ Mkt Qva@ﬂeutrahzed
WEB I%2amno4ethg1}3\{ r|d|ne|nl

erlrurai MNalGPs gncoexgractpd with £68). 1 lm wmwmgaﬁ@e é?ﬂth water

aﬁmgmteh BriéERHh M¥D, Hikdrédl, Snd'\@cstliratel 88 ro%&osm% ¥%f ($fodo-
. The m xture was then diluted W Eh 40 i of water

pmnﬁm&mﬂtﬁsl agjgeled until a precipitate formed and the
pH was about 6. The precipitate was filtered

V4

(5-Ethynyl-pyridin-2-yl)-methyl-amine was prepared from (5-iodo-pyridin-2-yl)-

methyl-amine in the same manner as 2-chloro-5-ethynyl-pyridine (Example 1).
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and washed with water and hexanes. The solids were
chr omat ographed (0-5% MOH 0.5% NHACOH in CH2A 2) to

wonrosiodes3321 ng (0.584 mmol; 81% of the titl ePCRWS2005/006997

conpound. ESI M5 miz 548 [ C27TH31IN/O4S-H]-. Exanpl e 16:
N

(5-tert-Butyl - 3- et hanesul f onyl am ke- 2- net hoxy- phenyl )
-3-(4- pyridin-3-yl-[1 2,3]triazgh1-yl)-benzani de 00

/ O8\ 1, HIiIOH 5-72 05/ 090333
PCT/ US2005/ 006997 , o =
3- Azi do- N- (5-tent )s Jaethangsul f onyl ami no- 2- et ho

Xy- phenyl ) - benzan1d@ sH ptepared from 3-azido

benzoi c acid and

N-(3-am no-5-tert-butyl - 2- net hoxy- phenyl) -
Egﬁhglg a5 il_%l = te?gtdd E‘ox‘nn ta%_ﬁo-?\ﬁ(— B?teﬁ-%ﬂt"}}ﬁfi-nfk?hanesulfonylaminoa-
mn’émkbapb@w)f%nythﬂfhemdmnﬁ o@ﬁ%ﬁhwrmimﬂﬁﬁmhymmamn

o B I

azido4rrethy| benzoic acid. 0 OO\ I NN HiA H 10

re fr .
eI 0. 1 - AP o incsylionyiming 2 s thomgpheny)4-
mﬂtyheny-(phmwnpymmm)maz,anﬁaﬁﬂatmymﬂzamydel dine in
the sane manner as Exanple 15. ESI Ms niz 521
[ C26H28N6OA4S+H] +. Exanpl e 17:
N-(5-tert-Butyl -3-net hanes onyI am no- 2- met hoxy- pheny
l)-4- 15
nmet hyl - 3- (4- pyri di n- 4-
de/ N 100,S \ |
pr epared from

T S I SN o

s mﬂilﬁﬁad”w&ﬁtmbl-eﬂfynﬁl@yﬁéinéI(Eﬁhl)ple i%). t he same nmanner
as Exanple 15. ESI M5 nfz 535 [C27H30N604S+H]+

W

Example 20 was prepared from 3-azido-N-(5-fert-butyl-3-methanesulfonylamino-2-

yl - [/ 2 3]triazol -1-yl)-benzai ni
N, N H HH Exanple 17 was

methoxy-phenyl)-4-methyl-benzamide and 3-ethynyl-4-methyl-pyridine in the same
manner as Example 15. ESIMS m/z 549 [CasH3NeO4S+H]".

Example 21: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-fluoro-
4-methyl-5-(4-pyridin-3-yI-[1,2,3]triazol-1-yl)-benzamide
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Exanpl e 18:
N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- net hoxy- pheny

WO 26050908 hyl - 3- PCT/US2005/006997

[4-(3-nmethyl -3Himdazol -4-yl)-[1,2,3]triazol-1-yl]-be
nzam de 25 -73 WD 2005/ 090333 PCT/ US2005/ 006997 N O
OO0 ,S N\ I NWVN NN /p H Exanpl e 18 was prepared
from 3-azi do- N (5-tent-hutyl - 3- met hanesul f onyl am no- 2-
nmet hoxy- phenyl ) - 4- ngfeh erpzam de and
5- et hynyl - | - met hyl -+ %41 D " drich) 5 in the
same manner as Exanpl e -25. ESKNAS niz 538
[ C26H31N704S+H] +. Exanpl e 19:
N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
')-4- methyl-3-[4-(6-nmethylam no-pyridin-3-yl)-[1, 2, 3]
3-Atzbdoal?-(il-teilt-tpky]l-3~etharsil ey lantino-Rithdthdxyiiheny N5 Fimogo-4-

ution of 2- I 1. 00
meGSLAHARS wei HEPad Gpimn Sragiate-flslil neleote g s
04/ 202352)% a1(c9 J\ﬁ@ mmg $- t@i’ft—bh@zls -h2T1|ﬁ’eAtfhbﬁ5‘BpllhdnyP@nd®hiamMuB‘@iauﬁd® nin

was heated to r ter cooli
they SRR BPRAE, 2% her ot oSty SRl O Pethoxy-
phetif)-ULidtRd-bbigiaid @rempreticHct ed with Et 20, The extract

was washed with water and brine, dried with MgSH,
filtered, and concentrated to provide 540 ng of

(5-1o0do- pyridin-2-yl)-nmethyl-aminag. H N ~ N 20
4 )-nethylgﬁﬁﬁhe was prepared

(5- Et hynyl - pyri di n- 2-

from (5-iodo-pyridin-2< - -amne in the sane
manner as 2- chlor8 W -p (N8 dine (Exanple 1). -74
WO 2005/ 090333 Pcﬁ'/ EJS ooé n Jo7" H N

Example 21 was prepared from 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-5-fluoro-4-methyl-benzamide and 3-ethynyl-pyridine in the same
manner as Example 15. ESIMS m/z 553 [Co7HaoFN6O,S+H]".

Example 22: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[ 4-(6-
methoxy-pyridin-3-yI)-[1,2,3]triazol-1-y 1]-4-methyl-benzamide

o—

7 N

_—

V4

5-Ethynyl-2-methoxy pyridine was prepared from 5-bromo-2-methoxy-pyridine
(Aldrich) in the same manner as 2-chloro—5-ethynyl-pyridine (Example 1).
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~N pp/ piSNV I N\ NNN Hip H/ Exanple 19 was
prepared from

wG-2emsi0das3B- (5-t ent - but yl - 3- net hanesul f onyl am n@€2AIS2005/006997

met hoxy- phenyl ) - 4- net hyl - benzam de and

(5-ethynyl -pyridin-2-yl)-nmethyl-amne in 5 the sane
manner as Exanple 15. ESI MS mz 5 [ C28H33N7 4 S+H] +.
Exanpl e 20: S
N—(5-tert-ButyI 3- met hanesul f ony
1)-4- nethyl-3-[4-od- hyi pyr
triazol-1-yl]-benza Ney
/ | P3- Et hynyl - 4- nethyl/@yW was prepared from
3-brono-4-nethyl -pyridine in the sane manner as
2-am no- 3-ethynyl pyridine (Exanple 15). N O O/

v 2, et M DL RSP o
mmhommﬁhéngdﬂ)yl&lemmqu glhieﬁrp‘a)mﬂé ragiloxy-pyridine in the same
o | e Eitﬁ%él LI BO s g . 207
anpl e 21:
Eﬁn(qgefﬁ] ﬁgt t-ﬁg glie%lb{; %ﬁnm% 311%{13_)1);25%)%5%@[%9(%-

méthioR¥-pYridiny3 )'l)-bQJ;BlﬁiﬂdeI-yﬂa MENZIOEERZ 10333
PCT/ US2005/ 006997 o"o / (0 S, \ N3 H/O HF
3-Azido-N—(5-tert-butyI-Slgzihanesulfonylanlno 2- met ho
h
7

1 no- 2- met hoxy- pheny
in-3-yl)-[1,2, 3]

xy- phenyl ) -5-fl uoro-4- net benzam de was prepared
from 3-azi do-5-fl uoro-4-nmeyhyl benzoic acid (US 5

04/ 102492) and

N-(3-am no-5-tert-butyl - 2- net hoxy- phenyl ) - net hane- sul f
onam de in the sanme manner as

5-Bthynylcformrthogy t pyriditeut Was Preparddaritosul §-bropairimethory-prtidioe
(F)r(yrftier) in the same manner as 2-chloro-5-ethynyl-pyridine (Example 1).

Example 23 was prepared from 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide and 5-ethynyl-3-methoxy-pyridine () in the same
manner as Example 15. ESIMS m/z 565 [CasH3NsOsS+H]".

Example 24: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(6-
dimethylamino-pyridin-3-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

NH, |
| ~ —_— S N\
2N l
1 | =N
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phenyl) - 4- et hyl - benzam de (Exanple 15). / \N COi S

\' I\ NNN F 10 Exanple 21 was prepared from
wG-2emsi0da@s3B- (5-tert - butyl - 3- net hanesul f onyl am n@€2AIS2005/006997

nmet hoxy- phenyl ) - 5- f | uor o- 4- net hyl - benzam de and

3-ethynyl-pyridine in the sanme nmanner as Exanpl e 15.

ESI M5 mlz 553 [ C27TH29FN6O4AS+H] +. 15 Exanpl e 22:

- | « 3- f i Ne- 2-
To %élgg%ﬁéi% %Bﬂhnéf%%g%i&%?giﬁb §? 3]35; ?{Pﬁb@’ é] R Y DRRENYs
added b4tz mig-of-69pPq NAHn@3 e yrhmble nad Ai8d enlo o £ Jiodd&hane (13.6 mmol).
5-FEt h | - 2- et i di d.
S BTN RS e SR ERPR A o
mixtRe Ras eﬁsacf&daﬁkloEQ?agrgtodgga% (k)r%aggu;ﬂ@gnwimﬁxaamml Hr)n,:i elilﬁe\ﬁi
. 05/,090333, PCT - IN.,
wity BigS0on RS A pongertaisie, Qg in O BrubaDAy Brifned

provadéizi08anN2(83- i@ 61) oP(st-ipto-gyrivai-baneismetinmimads, no- 2-
met hoxy- phenyl ) - 4- net hyl - benzam de and
5- et hynyl - 2- net hoxy-pyridine in the sane 5 manner as
Exanple 15. ESI M5 m z 565N[028I—l32l\|6058+|—|] +. Exanpl e
23: -

N- (5-tent - Butyl - 3- net ha@l f onyl ani no- 2- net hoxy- pheny
1)-3-[4-(5- =

met hoxy-pyridin-3-yl)-1/42,3-triazol -1-yl]-4-met hyl -ben
zamde -0 ~N 10 5-Ethynyl -3-nmet hoxy pyridi ne was
prepared from 5-brono- 3- net hoxy-pyridine (Frontier)

(s-ﬂt%(&yils;(m-mm{%ﬁ{hyﬁ&n%e CRhOTRepareat Mol (R¥ddodyri@in-2-yl)-
(Exanple 1)." -0

dimethyl-amine in the same manner as 2-chloro-5-ethynyl-pyridine (Example 1).

\
N-—
/ n
0.0 2 =\
/S\":ll mk@; N
/O

Example 24 was prepared from 3-azido-N-(5-tert-butyd-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide and (5-ethynyl-pyridin-2-yl)-dimethyl-amine in
the same manner as Example 15. ESIMS m/z 578 [CooH3s N;04S+H]".

Example 25:  N-(5-fert-Butyl-3-methanesulfonyla mino-2-methoxy-phenyl)-4-
methyl-3-[4-(3-methyl-2-methylsulfanyl-3 H-imidazol-4-y1)-[1,2,3]triazol-1-yl]-

benzamide

\
~g \oK \ % \N—<S
/g + I —_— o N D\ + \\N

~N" "NH WN
HoH By ]
e} H (0]
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N OO/ o,SNNNNN Hip H15 Exanple 23 was
prepared from

wG-2emsi0da@s3B- (5-tert - butyl - 3- net hanesul f onyl am n@€2AIS2005/006997

met hoxy- phenyl ) - 4- net hyl - benzam de and
5- et hynyl - 3- net hoxy-pyridine () in the sane nmanner as
Tex anigtine of 3.65EJ1 1 WBumdl) o56%-dnidighdp b tideqiodide and 1.00 g

| : .
(RS of 2 rmme 3 soprop ey RRR P S MeSN was added 158 g 11 4
mh1)oi)3of[1|4—z(ICﬁ (Siileret tSthCare't aD- g dChenB; Y997 [62, 8443]-8454) The
tri am de I
TS G BT 5 5 O S gt (0B Sl gidee 1 g ikeure
wEs]: &Eg'\a}lﬁ:ﬁd Switto @glg&gl (g%m énlf). 1T§k0 e)gra/ict4w55 dﬂgdl glvér M:gS(l)Q fiflered,
0] wa adde 0 0 mmo
et A A RaTL 002 Ot 1 Aeraicd) {RRRpudE LD g of

3-fdettyl-2Gndk u l3@%1&&61em-é@rbhﬂ&hy@3arfdleQM Hg 3L U-mtHyn2-
1M HOAC. m xture was extracted with Et20, the

m@%ﬂ“&&“ﬂﬂa@ %ﬁéﬁ‘*\ﬁﬂbﬂ fyder and brine, dried with

MpSH4, filtered, and concentrated. Chronatography
(0-25% EtOAC in hexanes) provi ded 700 ng (2.82 nmol)
of (5-iodo- #di n- 2- .rcdnemat hyl - am ne.\x N;.5—N 10

( 5- Et hynyh=fyhi di nt 2y ‘Qherrerhw—’amry@ pr epar ed
from(5|ado pyridin- 2"y|) di met hyl in the sane
manner as 2-chl oro-5-ethynyl -pyridine (Exanple 1). N
N OOO/S VI A\ NNN H/OH 15 Exanple 24 was

Terepineed of I86(Dnmg (5.44 mmol) of 3-methyl- 2-methylsulfany_1-3H-imidazole-4-

%ﬁﬁx% ﬁ% )gn(h Oﬁ&lﬁ?} oggﬁkeg]#2Z)l}{lgﬁgcpa/zopropgl%ﬁozsbhinate in
14 bl edfMEOH i rad @ dnt. 22 ¥ ()1:EinfR)Mf K, 80k MEhel hixture was stirred at
room temperature for 28 hours. The mixture was diluted with saturated K,COs (10 mL)
and and extracted with CHxCl, (3 x 75 mL). The combined extracts were dried over
MgSQ,, concentrated, and chromatographed (0 to 100% EtOAc in hexanes) to give the
5-ethynyl-1-methyl-2-methylsulfanyl-1H-imidazole (600 mg, 72%) as a colorless
liquid.

Example 25 was prepared from 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide and 5-ethynyl-1-methyl-2-methylsulfanyl-1H-
imidazole in the same manner as Example 15. ESIMS m/z 584 [Co7H33N70,4S +H]".

Example 26: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(6-
cyclopropylamino-pyridin-3-yI)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

79-
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the sane manner as Exanple 15. ESI M5 mz 578
[ C29H3SN7OAS+H] +. 20 Exanpl e 25:

wOR(G/bess - But yl - 3- met hanesul f onyl a. PCT/US2005/006997

m no- 2- net hoxy- phenyl ) - 4-
met hyl - 3-[ 4- (3- net hyl - 2- et hyl sul f anyl - 3Hi m dazol - 4-y
1)-11,2,3] triazol-l-yl]- Hergamde \ Y s S 3 N\\

141 0 ~~-NNHH1IHBr-~, (HHO 25 -78 WD
2005/ 090333 PCT/ US2005/ 086997 To a mixture of 2.65 g
(11.4 mol ) of 1, 2-di nethyl -isot hi ourea hydroi odi de

and 1.00 g (10.4 mol) “of
2- br ono- 3-i sopropoxy-propenal 8 nL of MeCN was added
1.58 g (11.4 nrmmol) of K2C03 (Shilcrat, S. C et al. J

Caxloprosiréirethyiyd-pyridie2-y1pdnhihe 8w &4 prepathe fram Xlyclppropg(5-iodo-

sti.rred at. 35C,under N2 for er. (20.m ). was
o S atind Rt Rt rbihat e 2 o S p RS e v,

CyaABgopyl-) 5-iobeyarinehgh)-amare wis pdpawd frod) SCHlord-5-iddepgddine
0 ,
aﬁ%ﬁﬁﬁ%}%ﬁa@gﬁ %GE% %%?@%P%%@&ggrogﬁée%yﬁggio/(c)io%yrl 1n-b-r}]/1)-
adme€Etwlple2)ret hyl sul f anyl - 3H-i m dazol e- 4- car bal dehyde
and 284 ng of 1-nethyl-2-
met hyl sul fanyl -1 H i m dazol e- 4- car bal dehyde. .(S- OO
OV ~S- HNIN+P.OW j N 10 , Tm_%mxture of 850 ngy
(5.44 mol) of N
3- net hyl - 2- met hyl sul f@pyl - 3H i mddagol e- 4- car bal dehyde
and 1.34 g (7.00 mol
2- 0x0- | -di azopr op®lp

of dinmeth
L ph nateMR 15 nL of MeOH was
added 1.52 g (11.0°°F N0 G03. The nixture was
stirred at 15 room t effper at for 28 hours. The

m xture was diluted with saturated K2C03 (10 nL) and
and extracted with CH2A 2 (3 x 75 nL). The conbi ned
ERxhpRCLE BT efsbidde trofV 8FazidYiNS(Rderant-8nhdtidneshifoaylamino-2-

chromat o he 0O to .100% Et OAc i n hexanes) .t.0_.gi.ve .
o BLeaF Iy PO RBERYAS 9ndSy SRR A E O DR a S bine
i 80 hirtinanfhéfds BRauibl€ 13, WIIDES m/d J9UYCHH;5N,0,S+H] .

Example 27: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[2-
(1-hydroxy-1-methyl-ethyl)-3-methyl-3 H-imidazol-4-yl]-[1,2,3]triazol-1-y1}-4-

methyl-benzamide

Q

—
_2‘ G HO

N A \
N_\\ - \N_}O - /&/\
N \ N \
BN Br/x/N /\/Sl = AN

Ethyl chloroformate (1.19 mL, 12.4 mmol) in MeCN (5 mL) was added dropwise to a
1.00 g (6.21 mmol) of 5-bromo-1-methyl-1H-imidazole (Aldrich) in 30 mL of MeCN
under N,. The mixture was stirred and allowed to warm to rt overnight. The mixture
was concentrated and the residue was treated with 2M NaOH (100 mL) and extratcted
with CH,Cl, (3 x 100 mL). The combined extracts were washed with brine, dried with

-80-
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30

20NYSE M OO0 ,S \ ( WNNN H/O0 H Exanple 25
was prepared from

wG-2emsi0das3B- (5-t ent - but yl - 3- net hanesul f onyl am n@€2AIS2005/006997

met hoxy phenyl ) - 4- net hyl - benzam de and 5-et hynyl - |
- et h met hyl sul fanyl -1 H 25 imdazole in the sanme
Mg ’éﬁera% %ﬁ%@téd £8d clEgnatygaphed (G807 [ROKIGRBINERABS) to give

the" Slbtomd=X M8aly%- 1264 : 1 est 1
€ (Sorrtl 1 l}?yl énldazo eancggbl?fc}/lg:na);:lld eth% ester as %ex pr%ll I(]800

mg)) 3-[4-(6- cycl opropyl am no- pyri di n- 3- yI) [1 2, 3]
triazol-1-yl]-4-nmethyl -benzam de -79 WO 2005/ 090333
PCT/ US2005/ 006997 H /1 NV 'N

ToGy salwpmayh\B00 (i Gt43ymmbh pf 5-ibekinm- P-methyl-hHtime davade-2-carboxylic

aci%re%l%ﬁ regtgra i;rrltre I%r?\l Pﬁgrg&gﬁ‘%‘ﬁ(@? 81?_3 s ﬁ%‘?%pf/‘}% @: %7_er%mo%eof
Cul Emdrﬂﬁl)engxo 10 Emmol) of Pd(P§h3)4 Trllmethyls_ﬂylacetylene (0.48 mL, 3.4
o 5 R T an R B win el L Gty A fre
mlkﬁheel @aﬂmodﬁ&h Red fﬂl{ér(ed thouégg a pa;dl gtl' ;:]ehte ain)d_thgiln cr?ncentrated and

RGOy | (50% | RORF oD Graien | b N RREN ety

trichOth{AXi ethyA - I/H%nﬂbﬁﬂéll-@&b&{yﬁmamd ethfyl ester asa brown oil (205
- azi do- N-(yS t ent - but yl - 3- met hanesul f onyl am no- 2-

t hoxy- phenyl) - 4- et hyl - benzam de and
cycl opropyl - (5-ethynyl -pyridin-2-yl)-amne in the
same manner as Exanple 15. ESI Ms niz 590

A fqlg(gqglj 14700 sl jof 3M MsMgRaisither 2,0 mmol) was added to a stirring 0°C
solNh&ﬁs o% 20h n@é‘toYI I-RePL NARRIA I ARNLA NP2 m TRERXY. c%&@ﬁc
am@ﬁﬂw d?t@'x(9»80 sprpelin 5 el of MHFRveei hiplin. Jhe imikdue vlas 41gwdd to
wary 0 18l R4 ojveéfl@xt.élWater (20 mL) was added amnd the mixture was
extracted with EtOAc (3 x 100 mL). The combined extracts were washed with brine and
dried with MgSO,, filtered, concentrated and chromatographed (10-100 EtOAc in
hexanes) to give 2-(1-methyl-5-trimethylsilanylethynyl-1H-imidazol-2-yl)-propan-2-ol
as a yellow oil (110 mg).

To 2-(1-Methyl-5-trimethylsilanylethynyl-1 H-imidazol-2-yl)-propamn-2-ol (100mg, 0.42
mmol) in 5 mL of THF was added 1M TBAF in THF (1.3 mL, 1.3 ammol). The reaction
was stirred at rt overnight, and then was diluted with 50 mL of water and extracted with
EtOAc (3 x 50 mL). The combined extracts were washed with brine and dried with
MgSO,, filtered, and concentrated to provide 58 mg of 2-(5-ethynyl-1-methyl-1H-
imidazol-2~yl)-propan-2-ol.

OH

\
Tz
\
o
Iz
4
z
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nmet hyl -benzamde 0 0O HO N a NO _ N\ N ,NN\ Br~
Br \-\N~Si N 20 Ethyl chloroformate (1.19 nL, 12.4

wonwis)099333 MeCN (5 nlL) was added dropwi se to a PETAR2@5/006997

(6.21 mol ) of 5-brono-I|-nethyl-1Himdazole (A drich)
In 3 of MeCN under, N2, The m xture was stjirred.
TRt (0 DREE A bt aghous o Rpsao Yo 2-
fiot) el pdlnaig-bhieanhiiei g 235 A Sebyit A Q-
1%%@%?“)% extrat c?ed 25 Wit %&2 :t%wx 10%4}%&29_%1)
PR 2ohHiR RGBS PRaRer & TesmeploAs NEST IS o1 396 (Rt ad DAY .
with -80 WO 2005/090333 PCT/ US2005/ 006997 MySM4,
filtered, concentrated, and chronat ographed (0-50%

Example 28: H\é’ﬁ%ﬂé@ﬁuwlo?’-gqeﬂgneqqi@nylamino-Z-methoxy-phenyl)-3h-{alt-[6_
i ' 4 .~ | . . '
P A étno) oy ER RGP E2 SRRV W ip Bl Chefightiae

800 nmg (3.43 muol ) of

5- brono-1 - et hyl - 1H-i m dazol e- 2-cayboxylic acid ethyl
ester in Et3N (10 nL) and THE (10 was added 33 ny
(0.17 mmol ) of Cul agd 120 ng ¢0 40 “fmol ) of
Pd(PPh3)4 . Trinethyl gilylacetylgne (0.48 nL, 3.4
nmol ) was then ad@;lséd dgfher tion was heated at

70C under N2. AfteryTs ,u'xture was cool ed and
filtered though a pad®of ce e, and then concentrated
and 1o chromat ogr aphed (0-50% Et OAc i n hexanes) to

gi ve 1-nmethyl -5-

Exainpkst DY |eisl prepired Myory |3-detdol i az0hey1 - athBRsMEdnflaRfHoth-

et.hyl ester as_a brown oil (205 ng). A solution of
RS MR BBTHC e W Crolom s Ty ingerlskooy-
ethyAflipyFHMQ-A-amide 80hdbd) nhne?OR WEnffle 15. ESI MS m4z 604
é& %ﬂ%l- -frimethyl silanyl ethynyl -1H'i m dazol e-2-carb
[ ﬁ% #0838l g ethyl ester (0.80 mmmol) in 5 nL of THE
over 15 min. The mixture was allowed to warmto rt

and stirred overnight. Water (20 nL) was added and the
Expmpler e s  AxGrigéBatyldimethmesplforybming @2omethpxy-phenyl)-4-

nfe@PR30 843 SR AL & i Rgfinfah b1 a2 ia 316
R LA Bl R R ST b B 2 DB B e
bempmid® Et OAc in 20 hexanes) to give
2-(1-methyl -5-trinethyl silanyl ethynyl -1 Him dazol - 2-yl
)-propan-2-ol as a yellowoil (110 ng). To
2-(1-Met hyl - 5-tri mephyl sil anyl et hyny}= Hi m dazol - 2-yI
) - pr opan- 2- ol (ﬁ?gnguJouéz__, ﬁ%yw\,f

N N

\ Br \

4-(1-Methyl-1H-imidazol-2-yl)-morpholine (Nagarajan, K. et al. Indian J.Chem.Sect.B,
21, 10, 1982, 949-952) (1.02 g, 6.08 mmol) was dissolved in 35 mL of 1,4-dioxane
under and N, atmosphere. The mixture was heated to 60 °C and a solution of 0.34 mL
(6.4 mmol) of Br; in 10 mL of dichloroethane was added slowly. The mixture was
heated for 1h, then cooled. The mixture was concentrated and the residue was
partitioned between 6.5 mL of 1 N NaOH and 25 mL of EtOAc. The NaOH solution
was extracted twice more with EtOAc, and the extracts were washed with NaHCO; and

brine, dried with Na,SO,, filtered, concentrated, and chromatographed (0-4% MeOH

-8
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mmol) in 5 n of THE was added 1M TBAF in THE (1.3 ni,
1.3 tnnol). The reaction 25 was stirred at rt

woversmogiss, and then was diluted with 50 ni of PEatUSL2005/006997

and extracted with EtOAc (3 x 50 nL). The conbi ned
extracts were washed with brine and dried wwth MSO,
(0.5¢4 NHe®B)in Gl oo promide 464 gt of 4pSehrpmie-158ethy]-1df-imidazol —2-

2- (5-et hynyl -1 -methyl - 1HH i m dazol - 2-yl) - propan- 2- ol .
DBl & o) 0TI &1 NN N HO 1 80 51 v

2005/ 090333 PCT/ US2005/ 006997 Exanpl e 27 was prepared

from 3-azi do-N-(5-tert-butyl - 3- met hanesul f onyl am no- 2-

met hoxy- phenyl ) - 4- met hyld- m de and

2- (5-et hynyl -1 - met hyl Z1H{i nkd,apzol 2-yl)- propan-2-ol

in the sane manner as Exanple 15. ESI M5 mz 596

+CREFEEHARRI fjcaat YA Riine o mrepned B o ey

1-mkthy Bt 4m{d6zol- 2—y1)-morphol1ne in the same manner as 2-chloro-5-ethynyl-

(.c opr rrethyl-arrino)-pyridin-3-y|]-[1,2,3]triazo|
Py“g‘flg@?ﬁﬂqﬁi ‘hyl -benzanide H N OO,S. N\ I N\ NNN

HO H 10 Exanple 28 was prepared gr\g
3-azido-N-(5-tert-butyl-3-net halJ ullf onyl am no- 2-

met hoxy- phenyl ) - 4- yl - ben;L?@e and

cycl opr opyl net h I - triymeth i Panyl -

et hynyl - pyri di n i ne kNNt he same manner as
Exanpl e 15. ESI~ ZH&&I H37N704S+H| +. 15
Exanpl e 29:

N-(5-tert-Butyl - 3-net hanesul f onyl am no- 2- net hoxy- pheny

Exar;i;{l% %9 §/aT gre(pgreﬁefir?{nl 3 %ZI%N éﬁ 6(frt-Rutxl 3-I1ne§'1§|1}es%fc(>]ng 1no-2-
methéxyE;itxeﬁylS]l-trﬂdtf@Z-‘bénzhm}de] and %@mﬁﬁl-mmetﬁlm inTitaxol2 y*})-
morﬂahchlinléllijﬁ] the %gme manner as Example 15. ESIMS m/z 623 [C3oH3sNgOsS+H] ™.

Example 30: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4- [2-
(2,2-dimethyl-propionyl)-3-methyl-3 H-imidazol-4-yl]-[1,2,3] triazol-1-yl}-4-methy~1-

benzamide

[o}

S
4

Preparation of 1-(5-ethynyl-1-methyl-1H-imidazol-2-yl)-2,2-dimethyl-propan-1-One
was prepared from 5-bromo-1-methyl imidazole and pivaloyl chloride in the saame
manner as l-methyl-5-ethynyl-1H-imidazole-2-carboxylic acid ethyl ester (Exam ple
27).

-83-
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20 4-(1- Methyl -1Hi m dazol - 2-yl ) - nor phol i ne
(Nagarajan, K et al. Indian J. Chem Sect.B, 21, 10,

wh28B/09839- 952) (1.02 g, 6.08 mmol) was di ssol ved/usmo3506997

mL of 1, 4-di oxane wunder and N2 at nosphere. The

m Xxture was heated to 60 C and a solution of 0.34 L
(6.4 mmol) of Br2 in 10 nL of dichl oroethane was added
slowmy. The m xtur s 25 hea bﬂ’%ﬁr | h, then cool ed.
The m xture was concentrated aneh he resi due was
partitioned betwee 5onL of™Y, N NaOH and 25 niL of

Et OAc. The NaC]—|/§m ~Q extracted twice nore

w th Et OAc, and t he-®exfra were washed w th NaHCO3
and brine, dried with Na2SO4, filtered, concentrated,
and chromat ographed (0-4% MeCH -82 WD 2005/ 090333

ExaPngT e W%? ﬁ&é}ﬁ%‘aﬁrmﬁ 03 éz{@&\l reibltyChigfelidhest Bor il

brono-| - met h Y -1Hi m dazol - 2-
metiapy—ph;pﬂpr@fmqﬁ]@.yl bgnzamide and 1-(5-ethynyl-1-methyl-1H-imidazol-2-yl)-

2, 241111(13'?1'1 EP(}HAM ije dne"'i? Ry lsatﬁﬁrﬂaﬂhgagsotm?mﬁ(lla )SMOERNRIY PSS

pr epar from4 bron-i o-

[Cs s h§HHITH- i mi dazol - 2-yl ) - mor phol i ne in the same
manner as 2-chloro-5-ethyriyl- pyridine (Exanple 1).
(o WNJ N @OI 0O,N ,SNNNN H~H.110 10
Exarrpl e 29 was prepared from

Exanelt?lﬁoxy é 2@1‘-@ bl-ﬁé %th?negenz nllgl%g-lirg&mn?ympﬂ]e%yﬁ—ii-[4-(2-
tert%nﬁﬁsﬂfdnyhmdthymﬂqm1d:iztdl-|4m‘l)d[azgﬂ]trﬂnzyl- -yH-4rmethll i ne
b in the sanme manner as Exanple 15. ESI M5 mz 623
EBH938N805S+H| }. 15 Exanpl e 30:
N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
1)-3-{4- [2-
(2, 2-di net hyl - onyI) 3- mey H i m dazol -4-yl]-[1
,2,3]triazol -1- yli/,él metnyl - Mzam de 0 NN

A 1.6 M solution of n-BuLi in hexanes (16.2 ml; 25.9 mmol) was added over the course
of 5 minutes to 2.06 g (25.9 mmol) of 1-methyl-1H-imidazole in 100 mL of TH'F at -78
°C. After stirring for 30 minutes, 5.00 mL (25.9 mmol) of r-butyldisulfide was added
and reaction was warmed to rt and stirred for 30 min. The solution was cooled to -78°C
and an additional 16.2 mL (25.9 mmol) of »-BuLi was added over 5 minutess. The
mixture was stirred cold for 1 h when 6.57g (25.9 mmol) of I, was added. The mixture
was warmed to rt and stirred for 15 minutes. Saturated NaHSO3 (20 mL) was adlded and
mixture was extracted with ether (4 x 100 mL). The extracts were combined amd dried
over MgSQO,, filtered, concentrated, and chromatographed (0 to 40% EtOAc in Iaexanes)
to give 2-tert-butylsulfanyl-5-iodo-1-methyl-1H-imidazole as a tan semi-solid (421 mg).

N
Kk
S

\\\‘
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N 20 Preparation of
1-(5-ethynyl -1 -nethyl -1H i m dazol -2-yl)-2, 2-di nethyl -p

woapEndz3ene was prepared from 5-brono-| - met hpCT/US2005/006997

i m dazol e and pival oyl chloride in the same nmanner as
1- net hyl - 5-et hynyl -1 H-i m dazol e- 2- car boxylic acid
2-erRbtylsslfamyl-§-fodantehethy PIA-imidazole8 3 wAD 200BIr@D0IBB  2-tert-

b%lggélg%%égg St 1-19 Rhiadborcy el ndarindy ab 2 Mobb-s Hhnyhl1-

prep areg

pySidai(BEearhple3).t ert - butyl 3- rret hanesul f onyl ai ni no- 2-
nmet hoxy- phenyl ) - 4- net hyl - benzam de and
1-(5-ethynyl -I-methyl -1H i m dazol -2-yl)- 5
2, 2-di net hyl - propan-1-one in theg manner as
Exanpl e 15. ESI M5 nzfz 622 | d 05S+H] +. Exanpl e
30: 00 0 =
N-(5-tert-Butyl - 3% N ! ami no- 2- net hoxy- pheny
[)-3-[4-(2- 10 H o H
tent - butyl sul fanyl - 3-net hyl - 3Hi m dazol -4-yl)-[1, 2, 3]t
riazol -1-yl]-4- methyl benzam de S~ \N\NI_(~ N 15 A

| uti on of

A P e L At e T S e
m%héﬁl%n?%lrhe{gﬁ)ﬁ-Abfllgzgﬁﬁd;%/e}n:lgﬂ‘ﬁﬂmu@@sﬁgg@lﬁ%ﬂ@&@l MmeeHyl-1H-
inyidagoly 1 fig|sqme, pagnep g Famul 5 %%{%%6&@“ ﬁﬁﬁoﬁﬁgﬂ

reactlon was war med to rt and stirred for 30 mn. The
solution was cooled to -78C and an additional 16.2 nL

Example M)(Sﬁ#rt-ﬁngu&m%%neaalmlww- smethag-BlenyRia{olg-
(c?ll&#ﬂbb?lrﬂ@%yl%ﬂlﬁé)@nﬁﬁl #fp?hdﬂa ﬁyl\]\drﬁ@ 3firiaZdl-1(yih4nethyl-

was added e m xt
benzamlde

o~ - -
a (o} o
S e _—
| 0 | N NH | N NH
2N | ~ZN

A mixture of 2.00 g (13.9 mmol) of 2-chloro-3-methoxypyridine (Lancaster) in 13.3 mL
of aminomethylcyclopropane was heated at 125 °C in a sealed tube for 4 days. The
mixture was then cooled to room temperature and partitioned between Et,O and water.
The aqueous layer was washed with Et,O, and the combined extracts were washed with
brine, dried with MgSQOs, filtered, and concentrated. The residue was passed through a
plug of silica gel with CH,Cl, to provide 1.25 g (7.01 mmol; 50%) of 2-
cyclopropylmethylamino-3-methoxypyridine.  To a mixture of 2-cyclopropyl-
methylamino-3-methoxypyridine (430 mg; 2.41 mmol) in 7.5 mL of 2:1 HOAc and
water was added 612 mg (2.41 mmol) of I,. The mixture was heated to 100 °C for 4h,
and an additional 320 mg of I, was added. The mixture was heated for 2h, then cooled
to room temperature and stirred for 12h. Saturated NaHCOs (20 mL) and water (20
mL) were added and the suspension was extracted with EtOAc. The extract was then
washed with 10% NayS,0;, water, and brine, dried with MgSOQ,, filtered, and
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was warmed to rt and stirred for 15 m nutes. Saturated
NaHSO3 (20 nL) was added and m xture was extracted

wonods/oetdser (4 x 100 nmL). The extracts were cOROTWS2005/006997

and dried over MgSO4, filtered, concentrated, and
chr omat ographed (0 to 40% Et QAc i n hexanes) to give
con2eritiatetl- B¢ pirs filattamy from-chodmtdgraphy b+ 4%HMe Ol da CBLEl, asera

con%frp%gzdag%%vggéas n%é of acycloprop}élmv\gyga%qgé Q%(Pe%mxy-S-

iod@pytridire- But yl sul f anyl - 5-i odo-| - met hyl - 1H-i m dazol e was
prepared from 2-tert-
but yl sul fanyl -5-i odo-1-nmethyl -1H i m dazole in the sane
manner as 2 chl oro-5-ethynyl - pyridine (Exanplg 1). NS

N oo ~| ~Se=gud NN H7 5 kanpl e 30
prepar d JOHL___> NH o A MH
3-azi p- (5-tert-butyl - t hanesul f onyljang no- 2-

met hoxy<bhenyl ) - 4- g p# - benzani de andZ
2-tent-butyl sul fanyl-5-ethynyl -1 -met hyl -1 H i ni dazol e
in the sanme nmanner as Exanple 15. ESI M5 mz 626

To g RRtYERY b ey B FeGbstiodry s e ety
mmnio)); &11{314)2]?(&312 (17 mg; 0.024 mmol), and Cul (5 mg; 0.02 énmo% under N, was
aade RPN ey oot A SR LA RDr £ T ok s

sus rﬁloﬁt WhE s@re? £803® nfid t S0P/ ) T mixture was cooled to room
-chl or o- 3- net hoxypyridi ne (Lancaster) in 13.3 nL of

tempgiafBerardRArEanpd prtapatiOtg ndwalets dlhstorgepis e(’étfﬁ“ﬁ vgs washed
w1tﬁ eahel LHBR4T Rith 4bstRY Siried NRith MUESO), efinGsd,t ARDN coRRhRsted.

to roon1temyerature and partitioned between Et20 and
Chigaagagraphy h € aquéou% I asCHgdnedrefided HBYOmenef 2-

L I
R S Ak S TR Al Domgfiied
withasmgHsweunttafiPhaPgh a plug of silica gel with CH2CI12

to provide 1.25 g (7.01 mmol; 50% of 2-
cycl opr opyl net hyl am no- 3- nethoxypyr|d|ne To a m xture

of 2-cycl opropyl - -«\7

e

Example 32 was prepared from 3-azido-N-(5-fert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide and 2-cyclopropanemethylamino-3-methoxy-5-
(trimethylsilyl)ethynylpyridine in the same manner as Example 15. ESI MS m/z 634
[C2H3gN;05S+H]".

Example  33: 3-{4-[2-(Hydroxy-phenyl-methyl)-3-methyl-3H-imidazol-4-yl]-

[1,2,3]triazol-1-y1}-N-[3-methanesulfonylamino-2-methoxy-5-(1-methyl-
cyclopropyl)-phenyl]-4-methyl-benzamide
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met hyl am no- 3- net hoxypyridine (430 ng; 2.41 nmmol) in
7.5 nmL of 2:1 HOAc and water was added 612 ng (2.41

wonwisjooed3zl 2. The mixture was heated to 100 C POT/U4mM05/006997

25 and an additional 320 ng of 12 was added. The
m xture was heated for 2h, then cooled to room
tenperature and stirred f@r ©12h. Saturated NaHCO3 (20

nm.) and water (20 L) ed and t he suspension
was extracted with Et ”Cl'h xtract was then washed

with 10% Na2S2C8, wat er” and brine, dried with MySO4,

ter 0 /O 3 BT/ U 069
B e B R SR R P WY ol.’?aéageﬂﬁ iy =
bx(oiho ﬂﬁfefﬁ?ﬂrhlﬂﬁzoﬁ-ﬁﬁlﬁénzm rcaalonde)rhcdtd saatecmaier s d\mdh!yl 5-
cl opro oxy-5-
‘# 334 ?’*}%81%'26” éf‘%\/&f%gs “i‘ﬁ%@%ﬁr "i"N NHNH \ iN
[ iNSiMe 5 3 To a mixture of
2 cycl opr opyl met hyl am no- 3- net hoxy- 5- | odopyri di ne (145

ng; 0.477 nmmol ) h3P)2PdC12 (1 0. 024 mol ),
and Cul (5 ny; 2 7E"L;,igadded 2 nL of
Et 3N and 75 L Me (O 52 bl The resulting

green 10 suspension was stirred for 30 min at 50 C

The m xture was cooled to room tenperature and
partitioned between Et OAc and water. The organic
AcSRl B T 408 med0ad M) A ety - nsinely LrimifAg ) -phenyl-
anHaﬁ‘&eVﬂltlhnmg%O}f '\Jva{secfdﬁéii dropwlis€ L BNErBlu@en of 54 m g (143
Chr omat ogr ap 9/ { 1 % MeOH Iin CH2C12) provided 1
mai@lbqsf Ma in5m of MeOH. After stirring for 2h, 10 mL of water was added

;E&’ bl IR RAPARSIBLAY L Wi CHBOTE 3@95‘0’ mi) (T 65%{b|iﬁéh%‘x{ré{dt§ %Ere

I'pyri dine contam nated a smal | anount
wi@khg@ with bring dtiedRvith-M@SOg. ﬁlt‘erqd, nmtratqd@qq @(g}pﬁg,cp%apggd (0-
S
1- I-1H- 1-2-y1)-phenyl-
8§@ E?gge (% {Jn%?f ut lIVe S ethynglnegn lﬂ onyl lgrlﬁarZ}%- }-I) pheny
methanol as a white solid (75 mg).

Q.0 0
/S~u m)ﬁa
/O

3-Azido-N-[3 -metﬁanesulfonylamino-Z-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide was prepared from 3-azido-4-methyl benzoic acid and N-[3-amino-2-
methoxy-5-(1-methyl-cyclopropyl)-phenyl]-methanesulfonamide in the same manner as
3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide (Example 15).
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20 met hoxy- phenyl) - 4- et hyl - benzam de and
2-cycl opr opanenet hyl am no- 3- net hoxy- 5-

woORoseed3yl si |l yl ) et hynyl pyridine in the same mMRATAIS2@S/006997

Exanple 15. ESI Ms fn/z 634 [C32H39N705S+H] +. Exanpl e
33:

3-{4-[ 2- (Hydr oxy- phenyl - net hyl ) - 3- hyI 3H i m dazol -4
-yl]- 25

[1,2,3]triazol - 1y|} [3 mstha I nyl am no- 2- net ho
Xy-5-(1- nmet hyl -

cycl opropyl) - phen?r benzam de -86 WO

2005/ 090333 PCT/US 005/ O 0O N

(5- Et hynyl -1 - et hyl - 1H-i m dazol - 2-yl ) - phenyl - net hanone
was prepared from5- brono-1-nmethyl im dazole and

ERE]B%E%S G/Eé PrebAled iffdnt 51276 Ve 3 FRARBEsuBdnylafRbMheRoxy-5-(1-

ﬁnyl H 1 m dazol e- 2- carboxyl i c acid et hyl ester

thyhpyslepropy))-phenydl-tppetingl-bepzamgde N\ - ands o LY-pibrnYGfL-pesbylrnidl-

m(ligaz%'i_’ me))yl%ethanol in the same manner as Example 15, ESI MS m/z 642
|~ met hyl - 1H-1 m dazol - 2-yI) - phenyl -

5.
[ hhT Hl]n 1 mL of MeOH was added dropvvlsetoaOC
solution of 54 ng (1.43 10 mol) of NaBH4 in 5 niL of
MeOH. After stirring for 2h, 10 nL of water was added
Exaai pleh é4:@{Gm-Beml-MMM{Swmaml-Wl;2 :i]ﬁrnazoEDyl]uY -[3-

m\-/r\ll %%%b@ n*m(r ? en}e(éi%oxy\!\ge- Iélﬁt}ﬁ’a Iscfycg)pr%w [k))l{enyﬁ 4-m {hyfj
belwmaoridd ographed (0- 80% Et CAc in hexanes) to give

(5-ethynyl -1 -nmethyl-1H i m dazol - 2-yl) - phenyl - net hanol
as a white solid (75 ng). 15 Ooi o S\ N3 3

- Azi do- N-[ 3 - et hanesul f onyl am no-@- net hoxy-5
-(1-met hyl -cycl oprop - phenyl ] A,/E@hyl - benzam de
was prepared from 3-agi do- 4- nmet zoic acid and
N-[ 3-am no-2- 2090

met hoxy- 5- (1- net h§/~IN M‘g@ﬁ%«) phenyl ] - met hanesul f on

am de in the sane
3-azido-N-(5-teM - butyl 3- net hanesul f onyl am no- 2- net ho
xy- phenyl ) -4-met hyl benzam de (Exanple 15).

Example 34 was prepared from (5-ethynyl-1-methyl-1H-imidazol-2-yl)-phenyl-
methanone (Example 33) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1-
methyl-cyclopropyl)-phenyl]-4-methyl-benzamide (Example 33) in the same manner as
Example 15. ESI MS m/z 640 [C33Ha3N;05S+H]".

Example 35: 3-[4-(2-Benzoyl-3-methyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-N-(5-
tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide

o]

N\j/‘K@
Bt
0,0 o] == \
/S\N ”)k©/\ N
0
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- 87 WO 2005/ 090333 PCT/ US2005/ 006997 OH N OO/ O
SNV ( NNNN HO HI / Exanple 33 was prepared from

wG-2emsi0das3B- [ 3- met hanesul f onyl am no- 2- met hoxy- 5PCTAIS2005/006997

nmet hyl - cycl opr opyl ) - phenyl ] - 4- met hyl - benzam de and
5-ethynyl-l-nmethyl-1H 5
Examiplaz 35- 3vag| Yrqpaesdy Ifromet (eethyhylk hmethyl- SEvimidaee eyl)-pleenyl-

ng%S‘n nlee (ﬁ?ﬁmlﬁ%l 3%5 arrrl{dz 3%1%0-]\[-83%;'%'%%{\3'1-95@&@%@1@&%&%—2—
mathpdy-plenBzmythyBbenmednhiyid ir3the isaine azadherdasyEyanhdle A53] ESTiMS
o te bl AL 3
”%e%“ﬁiﬁ@bﬁ?@@ﬂ%kgm no- 2- net hoxy- 5- (1- net hyl - cycl opr opyl
)

- phenyl ] -4-nethyl - 10 benzamde 0 N~\ N OO/ O

~SSN\ I NNNN HO H Exanpl 4 was_ prepared from

i3ty P Crepgmneniiom ) bs G A GGy D128 zol-1-
A {IE3 A1ER af estBbn PARALino-2-methoxy-phenyl)-4-methyl-

y@;tz?go- N-| 3- et hanesul ?onyl am no- Zyrlr)etlﬁyo%(y- 5- (yl-
bepzamide cyc| opropyl ) - phenyl | - 4- met hyl - benzani de

(Exanple 33) in the sane manner as Exanple 15. ESI M

m z 640 [ C33H33N705S+H] +. Exanpl e 35:

3-[4-(2-Benzoyl - 3-net hyl 4 i m dazol - 4- yd.j - 2,3]tria
zoI-l-yI]fN\EL(S——ze— 3 S@ —_— \N—<3©

N
\
tent-buty 3. et hanemf‘k,f“‘onyl am no- 2- ne—t@lgb'xy- phenyl ) - 4-
net hyl -benzamde 0 N\ OO/ O0,S. VI NNN H/OH

1%?%1%%@%?40 {%}%&%?5&%&&?@9?619&@%8% AR (S5 PRLYERder a
Ne Btneisplyeng: | The soditioniwag kbdled az®HfC 2ad/k-Bubh@ryM-in hexanes, 20.1
mL, 50.3 mmol) was added slowly. After 15 min phenyl disulfide (11.0 g, 50.3 mmol)
was added and the reaction was warmed to room temperature and stirred for 30 min.
The reaction was then cooled to -78 °C and a second portion of »-BuLi (20.1 mL, 50.3
mmol) was added. After 30 min, iodine (13.4 g, 50.3 mmol) was added. The reaction
was warmed to room temperature and Et;0 (400 mL) and 1 M sodium bisulfite (250
mL) was added. The layers were separated and the organic layer washed with brine,
dried over MgSOQy, and filtered. The solution was concentrated and hexanes were added
to the resulting precipitate. The precipitate was collected by vacuum filtration, washed
with hexanes, and dried under vacuum to provide 5-iodo-1-methyl-2-phenylsulfanyl-
1H-imidazole (4.0 g, 25%) as a white solid: ESI MS m/z 317 [C1oHeIN,S+H]™.

5-Iodo-1-methyl-2-phenylsulfanyl-1H-imidazole (2.0 g, 6.3 mmol) was dissolved in
CH.Cl, (50 mL). m-CPBA (2.8 g, 12.6 mmol) was added and the reaction stirred for 1h
during which time a white precipitate formed. An additional portion of m-CPBA (1.0 g)
was added and the reaction stirred 1h. Saturated NaHCO; was added and the layers
were separated. The aqueous layer was extracted with CH,Cl, and the combined
extracts were washed with saturated NaHCO; and brine, dried over Na,SO,, filtered,
and concentrated. The residue was dissolved in MeOH (60 mL) with a small amount of

CH,Cl,. The mixture was boiled until homogeneous, allowed to cool to room
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nmet hanone (Exanple 33) and 3-azido N
(5-tert-butyl -3-net hanesul f onyl am no- 2-

woridsaryz3phenyl ) - 4- met hyl - benzam de in the sameCmaSH®5/006997

as Exanple 15. ESI M5 niz 642 [ C33H35N705S+H] +. 5
Exanpl e 36: )
teBpprptyr aBé tb_eerceglqd fiwmgel -Themesulting-Betlesrivdmzolleatedyby) victipm

ﬁﬁi’aflnﬁ\p’(%ﬁ? t1th %O{{ aéxd het(ah %eaélg Itl%en drj eg rhmld%r cuur? )Qrowde
béreendsylfehyhetiddo- l-nicthyk aHiin&lazgle (INE3 g\I*SS’/ob aSAwhitd solid.S
I~N 10 1-Methylim dazole (4.0 ni, 50.3 mmol) was
di ssolved in dry THE (250 nL) under a N2 atnosphere.
The sol ution was cooled to -7 and n-BuLi (2.5 Min
hexanes, 20.1 niL, 50.3 added slowy. After
15 m n phenyl dlsulfld (1.8 g, 50.3 mml) 15 was
added and the reaction was warmed to roomtenperature
and stirred for 30 mn. The reaction was then cool ed
ZIb@nzeZ&uﬁoﬁ’ﬁ-@ &h dsﬁ‘@?—@-‘ﬁ‘i’eﬂﬁ@flﬁlﬁf‘da%len %’s' %?e%aﬂsdnttfro%() 3.
mmol ) was After '30 mn, 1odine
bepzencsulfpgyl- édd@dl-mpﬂwl -IHdwidagnle inathe vvameedlawr rago#rehloro-5-
O (400 nL) and 1 Msodiumbisulfite
?ggng§ﬁ%¥é§%éﬂgggaﬁ The | ayers were separated and the
organic layer washed with brine, Zﬁ‘drled over MyS04,

and filtered. The sol on was cgncetrated and
hexanes were added to the resul |%g precipitate. The
precipitate was co?f ¢ by % fUuntflltratlon washed
W t h hexanes, and/EW|e vabuuntto provi de

5-i odo- I-nethyl 2- pheﬂ?lsul |- 1H i m dazole (4.0 g,
25% as a white solid: ESI M5 mz 317 [ ClLoHOI N2S+H] +.

25 5-1odo-I|-nethyl - 2-phenyl sul fanyl -1 Him dazole (2.0
Egample336mmds) prpsredl i fEswl 3vmﬂoLNL(5 -fer2Kutyl- 3( ﬁ@thme)sulfcmyl@iﬂ%-z-

was add nd th t|on stir
ok M A R R R A AR S
infidazitdintthOfale mhtd SIExanple BPBAT MS £/-4)78 [@8H,,Noolsd-ghd
the reaction stirred | h. Saturated NaHCO3 was added

and the layers were separated. The aqueous | ayer was

Eﬁ%ﬁnbﬁcwd Miﬁr@ﬁﬁlinﬁmnkm %mﬂh{heﬁ-n&%(ﬁylﬂh@ﬁ}lﬁs {4-[6-
wer e washed with saturated brine, dri
(odiarethydzminy- ethylnm@tpyrldah%ryﬂdbééiltﬂaa?lebyl} Hrisethiks due
ppsndissol ved in MeCH (60 m) with a snall anount of
C}QCJZ The m xture was boiled until honogeneous,

all onwed to cool to room -89 WO 2005/ 090333

PCT/ US2005/ 006997

cl "
/ Sn A
= / Sn
o - ——— —
c>‘S"O N o] =
" N N Q\SIP N
o] <N N N
I O
7

To a suspension of Example 1 (100 mg; 0.176 mmol), Pd,dbas (13 mg; 0.014 mmol),
and #-BuOK (68 mg; 0.70 mmol) in 1.5 mL of toluene stirring under N, was added N,N-
dimethylaminoethylamine (31 mg; 0.35 mmol) and 2,8,9-triisobutyl-2,5,8,9-tetraaza-1-

PN
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tenperature and then cooled in ice. The resulting
needl es were collected by vacuum filtration, washed

woi20d5/003381 and hexanes, and then dried under vaCTWSRA06/006997

provi de benzenesul fonyl -5-iodo-1|-nethyl -1H i m dazol e
(1.23 g, 56% as a white solid. i 50~ S 5
pRospbaticyrds]813f3dundecae €9.Aymg | 0.026rmemhbl| -Thetrésultihg sopensiers was

}’Eét%gg(%gg% |f°¥jgfr<% I% ge reiactlont ﬁ/as' thfﬁcocerl]ec(lj 502 rgom tempelﬁtture and
r&amenﬂhbctweeraﬁtQAc Iahd) mateh- 'Jﬁlbﬁyy'cyd wplyersepiaraﬁed (tta el @ganic
pgél%be}(r%?\gﬁ%lllre% 8”1“:? (mgl wzﬁer an% once W1t[l\1| brme |71“he so@tclorrlrgvas dried
vatha ZVdSoN- (fHteted) tandutcyhceBtratet haris ulpfienflaationsoisdlated from
t hoxy- phe -4- hyl = 1 de .

oBrosby o o aihy RAETE i AL Ry AL | Wergagihingdy and
doh@n&ABE toFOViAE 1O ghof Bpple BT, ESIS MR 6014 CHTBNO,S+H]".

[ C32H35N706S +H] +. 15 Exanple 37:

N-(5-tert-butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny

Ex)a ¢ 4- [33: N-(5-tert-butyl-3- methanesulfonylammo-z-methoxy henyl)-4-
| am no- et hyl am no) - pyri di n-3-yl ] - éﬁ

th
ch&lz%[‘l-@)-lw}hylr-”ﬁelﬂh zol- WBzw{ﬁil@blfxﬂ lﬁnmmld@ N N N O
OO~ NN/ O NN N%PHIiOH,SN\ I NNNN HIiO
H 20 To a suspension of Exanple 1 (100 ng; O. 176
mmol ) ,o Pd2dba3 (13 ng; 0.014 ),

Eto)‘\©/\N\NH2HCI —_— Eto)‘\(:(”‘ —_— )‘\@(\

.l
(Bu)SSn
P

Butyllithium (3.75 mL, 9.40 mmol) and TMEDA (2.24 mL, 14.85 mmol) were stirred ;1t
—20 °C in hexanes (7 mL) in an ethanol/dry ice/water bath for 30 minutes. 1-
Methylimidazole (0.5 mL, 6.27 mmol) was added and the mixture stirred at room
temperature for 1 h. After cooling to -20 °C, BusSnCl (1.70 mL, 15.67 mmol) was
added dropwise. The reaction stirred for 15 minutes at -20 °C then at room temperature
overnight before being quenched with 1:1 EtOAc/ water (20 mL). The layers were
separated and the aqueous layer extracted with EtOAc (3x). The combined organics
were washed with water, dried over Na,SO,, concentrated, and chromatographed (4:96
MeOH/EtOAc) to give 1-methyl-5-tributylstannanyl-1H-imidazole (0.486 g).

A solution of 3-hydrazino-4-methyl benzoic acid (See US provisional application
60/570,284) (1.0 g, 4.93 mmol), malonaldehyde(bismethylacetate) (0.82 mL, 4.93
mmol), and concentrated HCI (1 mL) in EtOH (20 mL) was heated to reflux for 4 h.

After cooling to room temperature, the reaction was poured into ice water, neutralized
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and t-BuOK (68 ng; 0.70 mmol) in 1.5 nL of toluene
stirring under N2 was added N, N-

wdizosstoaydsam noet hyl am ne (31 ng; 0.35 mmol) an#8CT/US2005/006997

2,8,9-triisobutyl-2,5,8,9-tetraaza-1- -90 WO
2005/ 090333 PCT/ US2005/ 006997
Wpthd.‘N)NaOH; ylndl oktgacBd3}itin GHEClH €3:) 9. The man@ 1@%5 wrms| dried over

dt
N R AR 0 A S o
e@ad53@aigt ur%paed y_bl(h?qvweﬂ!n ARoAion @f chevtazole (ﬂfemgai_?/&’j mmol)
e | Che. : e ,
SR GRS Ch ofatter Y 2 presteis GHER 65 ) WSt fr I Rfen
c6ilb® Qr;cﬁcé%{c&ﬂtra&@is%?ro?ia{o@?bﬁﬁ (1 Bﬁﬂ@bﬁaﬁé}ﬁﬁésb @ieﬂﬁéd 3T44€bromo-
ure Tracti ons .1 sol ate rom t
PlBEH O SRR e ] e O Borib ALl afy Sromopyrazole
(FRNEE Nt TRhHAE1)askli QY IveeinldoHe (Qf mE%él{HmlL@hé’(VwﬁlEﬁL Mvethyl-
i zo621 [ C31HAONBOAS+

Snripwylstappany |y fftioglagele Kﬁgée% |0f9§ﬁmnami W%S plderstorbisiragiion dipsk

il éuoﬁ rﬂ:QO 5 mL) then the flask was purged with Ny, After Pd(PPhs), (85 me, 0.074
-(3-net hyl - 3H-1 nT dazol -4-yl)-pyrazol - 1
niyegly meﬁ; il qg, the@e@tlom was hegtedyto 10076 inpzesdpd tibe. EtT@a p\pactlon

nﬁﬁ.\reE&JQs ﬁ\t1r1|§hl w1m N (N/og%l? Mlut{oﬁ%r ﬁ‘mm\ thE{ Qlllhl:d\lwl\th \Et(bAé\l The

Butyl Tithium
layers viere 86panated )tncb\/éxeeiqgmus ﬂaevdr @ttract% V\ﬂthoEtQAuCr(S‘XDex gamc

leli%ersrgtve?é% C&Eaﬂﬁ}gtd:q %F Bllérgwag g\é é@é{ﬂi@@éh I}Q ¥es§’lﬁsxg remdue was
pxlaﬂﬁﬁﬂbﬁffdomhtegmpm orr silist get (26MaOIYGHHL)tte givedeaneing- 3f-[él‘(3'
. er. n 3
o A SR P S0 o Ry S B0,
giputesbat -20 C then at roon1tenper?ture overnlght
ef ore be uenc t
ArreRiigyess Nigrmng ger bt aar i eREnRE e Be ﬁ“g%aﬁlde @
n@@(tdmtrﬁﬁow ih ITHE @ABLY Boa} stiffdteincobdth Besledtogd8i°Cs andveBaLi
B3P kBt SouB HoerpaPensyes Fr gt Te reacton
wersBIbRYA st foPgd Yhif! aADY (.26t mMcieed Bed Bdd8Glogly. Ahe

sol ution of 3-hydrazi no-4-nethyl ben
spsmgmlgrp Wﬁwra@&g%/qddggpvgpp to a stirring so? tlorzl %If gon%:c;u%d gl-srreleethylf-%-[m

(3-methyl-3 H-imidazol-4-yl)-pyrazol-1-yl]-benzoic acid ethyl ester (81 mg, 0.261
mmol) in THF at 0 °C. After 30 min cole MeOH was added and the mixture was
partitioned between saturated NH,4C1 and EtOAc, then extracted with EtOAc (3x). The
organic combined extracts were washed with brine, dried over Na;SO,, filtered, and
concentrated, and chromatographed (1% MeOH (with 5% NH,OH)/CHCl, to 5%
MeOH (with 5%NH,OH)/CH,Cl,) to afford N-(5-tert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-3-[4-(3-methyl-3 H-imidazol-4-yl)-pyrazol-1-yl]-benzamide
(47 mg, 33%) as an orange foam: ESI MS m/z = 537 [C27H3NsO4S+H]*.

Example 39: N-(5-fert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-(4-
furan-3-yl-[1,2,3]triazol-1-yl)-4-methyl-benzamide
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25 60/570,284) (1.0 g, 4.93 mmol),
mal onal dehyde( bi snet hyl acetate) (0.82 nL, 4.93 nmmol),

wandsposent rated HA (1 nL) in EtOH (20 nli) waeThsaiosdo6997

to reflux for 4 h. After cooling to roomtenperature,
the reaction was poured into ice water, neutralized
-91 \Wp 2005/ 090333 PCT/ US2005/ 006997 wi t h 2N Naa;?»

and e<tracted with 29(3x). The organ[c |ayers
j over +H °Me.er-ed—and, c0 ntor at e

aftg Sopyrazoh 1-yl - benzovéN é%EZIi
estgnﬁ(Sé 47% as a yellowoil. A "sob ut’i o t he
pyrazol e (536 ng, 2.33 nmol) and brom ne (0.167m,
3.26 mmol) in CHC13 (15 nmL) was refluxed for 4.5 h

R e

07§|O-§l-|d)a-zdpmpjflhl;dsplueatz Hecmgd). 24 mmio)lin &S tay of Me@Bowag added 55.6

e L L R

oﬂ. Met 31&1do-5’-(5¥tb;b-lbhwll-3 ttm]ﬂmayﬂfoﬂﬁhmnmdamdhex}( P66yl methyl-

bezB e e AR bl A abAdal Tk Mg fnd g7 me of
st raso‘Bﬂﬁa%fi) Al 85 wager. OThO Afixthid warnligorvty aithdednd 0.h% mL

(G E3imeh o TR e e, e B hsPee® oepkAT i o e

véQ81 v Bhed threm i The mcktive tas Hicartitibhel bdrayar BOWeraged 1M
separated and the aqueous Iayer extract

NWt Et OAc
HCxgnd the exigre dres avashedy withy sqfpigd %%gg g"hggyg{:act was

tHoR ArEY wih Ing@p FRBlel; aaoﬁgemrﬁla@ @ %h&lohllafb@ralpﬁﬁl (do e 5085 EtOAc
purified by c ronato?ra hy on S|I|ca

1%@3;1@)@@1729“@%56,% Wlingmp) 8130) of Egamﬂls 39 "ES MS m/z 524

fi dazol - 4-yl ) -pyrazol -1-yl]-benzoic acid
[g¥§i¥jeste (81nmg, 22% . A solution of

N—(3 anino 5-tert-butyl - 2- met hoxy- phenyl ) - met hane- sul f

BN, 0, i Bl s g

| nmmyl)3 [Ha@etazigelto-Siucat-3¢y1)-Th2,3tuhzb el hbemzamidenpved, and

the reaction 20 was allowed to stir for 30 mn. LHVDS
(0.261 nmol) was then added slowly. The suspension

was transferred dropwise to a stir g sol ution of
compound 4- et hyl - 3-[ 4-

(3-nmethyl -3Him dazelg ) 9pyr a -1-yl]-benzoic acid

ethyl ester (81 my, & S THE at 0 C. After

30 mn cole MeOH was éqaed”an e mxture was

partitioned between saturated NH4AC1 and Et OAc, then

extracted with Et OAc (3x). The 25 organic conblned

KA ACLE W‘ﬂ@ﬁl%péﬂ@@ hesl t¥hdhhddBLufAR-3-chFla@Rh R IR BGM, 3-azido-

filtered, and concentrated, and chronatograEEedIS%
enzamide in the

NoEararic ity 13 -Bothapesaityytanpine-3-neshoxysPhrybrf-pirthy
T Extiaph e g s

nmet hoxy- phenyl) 4-methyl -3 -[4-(3
-3 ' -4-
Exan{;g % 4;; ! g‘ géﬁ't-gu%)g nr?é@é%?e%[f&xyﬂnlm@-@%é?ﬂﬁbﬂﬁph&ﬁﬁ 4

lflﬁB?FB-ZNﬁ@ﬂﬁkH}lﬁ-yl-[l 2,3]triazol-1-yl)-benzamide
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30 Exanpl e 39:
N- (5-tent-butyl - 3-net hanesul f onyl am no- 2- net hoxy- pheny

WO 263006333 PCT/US2005/006997

furan-3-yl-[1,2,3]triazol -1-yl)-4-nethyl -benzam de
-92 WO 2005/ 090333 PCT/ US2005/ 006997 /| O0o0oO Il ~~

O/IO+H/+x .P(OW)2 OO0 / \ N\ S\ HiOH
O NZ N. "H 110 oasolut| of 96 nmg (0.20
nmol ) of furan 3-ca pa hygle ( I‘ICh) and di met hyl
2- oxo- | -di azopr opyls] Ng® ng; 0.24 mol) in
1.5 nL of MeOH was a rrg(0402mml)of

K2C03. The m xture was stlrre for 4 h and 58 ny
(0.134 mmol) of

( Bf. 231809 5-
e e e b B DA AR 0, SN
tebyybuiyl- hmdthanezsn%nﬂanmno@fmmmwlﬂ meghybbenzewifeumin - the

scorhb grvas

sORoBRBEL fy el o ERMMESI PR ot 0.1 w
CuS™4 was added. The head space vvas purged with N2,
and t he ve for .. Th tur
ERRERlear 17 | oNS BT e ap Sy o e e+
mehy13cU-thgoMBshHR, Sttitidvob-diylr lanesinideHCO3 and bri ne.
The extract was then dried with Na2SO4, filtered,
concentrat ed, and chromat ogr aphed (10 - 50 %EtOAC in
hexanes) to provide 57 (0.11 819% of Exanple

39. ES M5 rn/z 524 9N5058+ 15 Exanpl e 40:
N-(5-tent-Butyl - 3- rrgtoh ubfonyl 1 no- 2- met hoxy- pheny
l)-4-

met hyl - 3-[ 4- (tetrahydﬁoofu'r*a I) [1,2,3]triazol-1-y
|']-benzamde O N. N ) 0 H 20

Example 42 was prepared from thiazole-5-carbaldehyde (Matrix) and 3-azido-N-(5-
tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide in  the
same manner as Example 39. ESI MS m/z 541 [C25H28N604SZ+H]+.

Example 43: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1,5-
dimethyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

B L

Example 43 was prepared from 1,5-dimethyl-1H-pyrazole-4-carbaldehyde (Matrix) and

/

3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 552 [C27H33N7O4S+H]+.
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Exanpl e 40 was prepared from
t et rahydr o- f ur an- 3- car bal dehyde (Al drich) and 3-azi do-

wOR(G/bess - but yl - 3- met hanesul f onyl am no- 2- met heg YASb®sg06997

|')-4-nmet hyl -benzami de in the sane manner as Exanple
39. ESI MS na/z 528 [ C26H33N505S+H] +. 25 Exanpl e 41:
E:Nn(;ﬂe 446 N-(Buery-Bugd-3em bthaessul fHwylyh nv-rmethoxpthexyl)-pie(($)-

N e I AT T
PCT/ US2005/ 006997 N O- OOiS NV I NNNN H/OH

Exanpl e 41 was prepared from pyri m di ne- 3- car bal dehyde
(Matrix) and 3-azi do- Ny(5-

tert-butyl -3-net hanesulft onyl am no Zlmst hoxy- phenyl) - 4-
met hyl - benzam de it SosanepABnner as Exanple 39.

ESI MS mz 536 | Na)émwéxanpl e 42
N-(5-tert- Butyl 3- et hane'$ul | am no- 2- net hoxy- pheny
)-4- methyl-3-(4-thiazol-5-yl-[1, 2, 3]
triazol-1-yl)-benzamde N, IS iS \ \ Nr_~" ON

E’ghnll %oi“g égc E? %gF Jgehﬂérg\/\?@)ﬁ? T x@gtﬁg‘d 133? Xo(iane N carbaldehyde

(Maguiz)- fand y |3-&1dreN+(M&bmtfbeeammlanmmwynﬁh@qyynh)mﬂ) ~4-

be zam in . th agqg Ex I
m%E)(lr%Bz ﬁ o i@ s ?_“'@{H}[T@l 3. 35!@? 4§153%n/z 558
[%Hgémﬁﬂfz}lﬁutyl 3- et hanesul f onyl ami no- 2 rret hoxy- pheny

-3-[4-(1, 5-
di met hyl -1 H pyrazol -4-yl)-[1,2,3]triazol -1-yl]-4-nmethy
Exandsle 24871 BB(5steld- Bty =3-nfetiN neklfonyamiko-2-nethbxy-phenyl)-3-[4-(3-

cyclopropyl-2-methyl-3 H-imidazol-4-yI)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

N

e
o—jib

Ethyl acetimidate hydrochloride (5.0 g, 40 mmol) and cyclopropylamine (2.3 mL, 40
mL) were dissolved in 45 mL of EtOH and heated to 85 °C in a sealed pressure vessel
overnight. The mixture was cooled and concentrated to provide N-cylcopropyl-
acetamidine hydrochloride as a viscous oil. N-Cyclopropyl-acetamidine hydrochloride
(1.00 g, 7.43 mmol) and 2-bromo-3-isopropoxy-propenal (Shilcrat, S. C. et al. J. Org.
Chem., 1997, 62, 8449-8454) (1.45 g, 7.50 mmol) were dissolved in 13 mL of CHCl3
and 1.6 mL of water. Then K,CO3 (1.5 g, 11 mmol) was added and the mixture was
stirred overnight. The reaction was partitioned between CH,Cl, (60 mL) and water (30
mL). The layers were separated and the aqueous portion was extracted with CHCl; (40
mL). The combined organic layers were washed with brine (30 mL), dried (MgSO.),
filtered, concentrated, and chromatographed to provide 400 mg of 3-cyclopropyl-2-
methyl-3H-imidazole-4-carbaldehyde.
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H/OH 20 Exanple 43 was prepared from
1, 5-di net hyl -1 H pyr azol e- 4- car bal dehyde (Matri x) and

w0 20@0@33N- (5 -tent-butyl-3 PCT/US2005/006997

- met hanesul f onyl am no- 2- met hoxy- phenyl ) - 4- et hyl -
benzam de in the same manner as Exan'pl e 39. ESI M5 mz

552 [ C27H33N704S+H] + 94 WO 20 0333
PCT/ US2005/ 006997 l e 44: \
N-.(5-tert-Butyl - ebsul fo I a?ﬁ7no 2- met hoxy- phen

yl)-3-[4- ((S) 2, 2313

di oxol an-4-yl)- [1 2H3 rifaz I-yI] 4- met hyl - benzam de
0-~- 0 O,00N /S N\ NI 5 Exanpl e 44 was
prepared from

(S)-.2,2-dinmethyl - ; on ane- 4- car bal dg yde
E’(‘W&E PI §)Wa§rmepared om -cyc opropyl-2 methyl-3H-imidazole-4-carbaldehyde

and- aZ '30&rd&ﬁa35-tte‘%!‘-t>ut?m ﬂettﬁnéﬁﬁtf&mﬁﬁl%fzq{ié&h@m-ﬁlﬁn?l)-ﬁﬁﬁé%ﬁyl-

Xy- phenyl benzam de i n t he same manner as
bepzamide i ﬂa@ samsmawsr Ay Bxammle 3Pc§$Hsf§NE/@é?a&E<ﬁqussliﬂt534S+H]
Exanpl e 45:

N-(5-tert-Butyl-3-nmet hanesul f onyl am no- 2- net hoxy- pheny
EXa)mge[415.(U—(S-tert—Butyl—3-methanesulfonylamino-z methoxy-phenyl)-3-[4-(2-

oA R 5 L it

hydrochl oride (5.0 g, 40 mol ) and cyclopropylan1ne

(2.3 m, 40 nL) were dissglved in 45 nL of EtOH and

heated to 85 C in a seal ed _gressure vessel overnight.

The m xture was cooled & concentrated to provide

N-cyl copropyl - acetam di ne hydrochl oride as a vi scous

oi I . N-Cycl opropyl -acetam di ne hydrochl oride 20 (1.00
Ingf50 1L 48 EfsChwie stirrdd 2.78 ed@9-0 3ntheld pf exsdopyonyt oqrbwatmlde and 2.9

& (g o Ghiuf! giuckibrai KT, THE Mt B sspengion
wad chilhd@130 @,’lalndlth6 ethbr wis demgmed. ThHeenlid2@o8 W@&heﬁ vgth 2DImL of
comltzb e th%qgsei‘ eSS &rle?l urrpdé' aifeath bt Nz. Then 10 mL of EtOH was
added, followed by the 2.5 mL of a 33% MeNH, solution in EtOH. The reaction vessel
was sealed and heated to 80 °C overnight. The mixture was cooled and concentrated to

provide 3.7 g of N-methyl-cyclopropanecarboxamidine tetrafluoroborate as a gummy
solid.

To a solution of 2.32 g (12.5 mmol) of N-methyl-cyclopropanecarboxamidine
tetrafluoroborate in 4 mL of MeCN were added 2.41 g (12.5 mmol) of 2-bromo-3-
isopropoxy-propenal, 5.1 g (37 mmol) of K,CO3, and 0.17 g (0.62 mmol) of 18-crown-
6. The mixture was stirred at rt overnight, and then was concentrated and redissolved in
EtOAc. Water was added to dissolve the salts, the layers were separated, and the
aqueous phase was extracted twice with EtOAc. The combined extracts were washed
with a small amount of water and brine, dried over Na,SQO,, filtered, concentrated, and
chromatographed (35-85% EtOAc in hexanes) to provide 646 mg of 2-cyclopropyl-3-
methyl-3 H-imidazole-4-carbaldehyde as a pale yellow oil.
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stirred overnight. The reaction was partitioned
bet ween CH2C12 (60 nlL) and water (30 nl). The | ayers

worB/meRar at ed and the aqueous portion was exPCaaSem®s/006997

with CH2A 2 (40 25 nlL). The conbi ned organic | ayers
were washed with brine (30 nmL), dried (MgSOH),
filtered, concentrated, and chronatographed to provide
400 ng of 3-cycl opropyl - 2-

met hyl - 3Hi m dazol e- 4- car bal dehydg'rﬁ% WD 2005/ 090333
PCT/ US2005/ 006997 ~ pp O ,S. I N\ NNN H/OH
Exanpl e 45 was prepa froom .
3-cycl opropyl - 2- ru%g’,N k (M daz@ e- 4- car bal dehyde

and H H

3-azido-N-(5-tert- bu(?l - 3- net hanesul f onyl am no- 2- et ho
xy- phenyl)-4-nmethyl - 5 benzam de in the sanme manner as

Exanple 39. ESI M5 niz 578 | C29|—|35N704S_+|;|(]j +. Exanpl e
Exggnple 46 was prepared from 2-cyclopropyl-3-methyl-3H-imidazole-4-carbaldehyde

aid ( g?E—a%!c%izl?i%-Ye%ﬁh’rﬁ%hﬁé‘fh@ﬁééhff&&ﬂnﬁ%-Qgﬁ&h&@t-ﬁlf%ﬁyl)-@Ql‘?éﬂlel-

bangarhidp irotpe bang masnpryds Exaniple 3%z BSLMSyr/y ST8CaoBEN1Q87H] -
1-yl]-4-methyl -benzamide N 10 In 50 nL of Et20 were
stirred 1.70 g (20.0 nmol) of cycl opropyl carboxam de

Esamipl2. 47: §-(52&t-Butyll-B-noé thanesubiohylhmion2-methoxy-phenyl)-3-[4-(2-

tetraflyoro e for .16h resul i sy sion.
ol Syt PR A el ot e I T SRR S R RRED SR Rae
solids were washed with 20 mL of 15 cold Et20 and the
residue was dried under a styreamof N2. Then 10 niL of

Et OH was added, foll owed fy the 2.5 nL of a 33% MeNH2
solution in EtOH. The r i’

Pomlvessel was seal ed and
heated to 80 C overnight. The m xture was cool ed and
concentrated to provide 3.7 g of

Nhhetigtliivytlopypdnegpriopandoss bardiwbmborte €.iAfd, ubd abwoht &nd 2-
as u solid. T | ytih,on gf 2..32 @ 2

oy SRRl SRih S et o8 i R 97752 sado-

845d) (@19 por.0mana) eetendistoiteddh 1NN ofieCHCRAudd. b L of water.

1 I of . 2- br,onp- 3=, i,sopr.opoxy-propenal, 5.1
TSR 15 6”2 5 i e 300 RGBS Yo oveimid. The
rea&iorvidpartBionet R twde DAL INGR Witer! I'Ehe 18stery Were \segandt@hind the

and thepn was concent.r aégg @n& r edi sso) ved .i F 25 Et QAc d
aqREPYS PO W gatRced Vi BieGle (e cumbiped orgapic |ayers werg qshe

whEBAhSdged (MESL .Y, M8tered SR ttrABB SR u\mmaeégfaﬁﬁédemd Provide0.15
with Et QAc. The conbi ned, extracts were washed
g of a 1:1 mixture of 2-cyclopropyl-1-methyl-1H-imidazole-4-carbaldehyde and 2-

cyclopropyl-3-methyl-3 H-imidazole-4-carbaldehyde.

\ YA
N
Q'N
P 2 =\
/O
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with a small anmount of water and brine, dried over
Na2SO4a filtered, concentrated, and chromatographed

w0200586043Et OAC i n hexanes) to provide 646 ng oOPCT/US2005/006997

2-cycl opropyl -3- nethyl -3H i m dazol e- 4- car bal dehyde as
a pale yellow oil. -96 WD 2005/ 090333
EMMUS?&@S@&@&@@'&OW ofcloppi-1-msthidl-N7Hinidaeble-4-tatbaldehyde

ST it VAR SRAERREYs byt imidagole-d-garbajdehyde) and 3-

azﬂﬂmd\/' -(5-tert-butyl- 3-methanesulfonylam1no-2-methoxy—phenyl) 4-methyl-benzamide

in ) B A s TORAE S AR RO a G S HUNR &f Lxumple
4"55;@12&@11@9 46EEBIMSW&5757629H§&9®$§-NTO4S+I—|] +.  Exanple

N-.(5-tert - But yl - 3- net hanesul f onyl am no- 2- net hoxy- pheny

Ekample [ 4-482- N—(S-tert—Bu l-3-methanesulfonylammo-2-methoxy—phenyl) -4-
met hyl - 1H-i m_dazol I azol -

o ro

mg&ryl -{ﬁ(ﬁ%f,ﬁyﬁtrwlqz(gmw@zo[jgg-a]p]xrld@-}qyo -[1,2 3']tr1azol -1-yl]-

b&hgﬁkgyl cycl opr opanecar boxam di ne tetrafl uoroborate

.19 g, 1.0 mol) and 2- brono- 3-i sopropoxy- propena

(Shllcrat, S. C et al. J Og. Chem, 1997, 62, 8449-
15 8454) (0.19 g, 1.0 nmmol )y were dissolved in 1.3 nL
of CHC13 and 0.16 nL of { &7\ Then K2003 (0.45 g, 3.3
nmol ) was added and t he oM™ xt\we was stirred overni ght.
The reaction was partitioned between CH2Cl2 and
water. The | ayers were separated and the aqueous

5 EGI&TG@I@hMﬂED&hZ’O@EI-&HﬂMd&ﬂé Ltieldhydhe conbi netth  5,6,7,8-

A Sl D S ), S St 9SO

yiRicAdanAtt E/dﬂfchﬂ)rlle @Alﬂh&h}kﬁﬁl Dbromo-3-isopropoxy-propenal in the same

2-cycl opropyl -1 -nethyl -1Hi m dazol e- 4 carbaldga%ﬁe and
mpnneg WY%P@BWZ'@CW@NW@FPIF% @é‘%&eéydf yde.
NlEl I N / 0 R N. NN

\\l

Example 48 was prepared from 5,6,7,8-tetrahydro-imidazo[1,2-a]pyridine-3-
carbaldehyde and 3-azido-N-(5-ferz-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-
4-methyl-benzamide in the same manner as Example 39. ESI MS m/Zz 578
[CaoH3sN704S+H] "

Example 49: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-
cyclopropyl-1-isopropyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide
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HO H-97 WO 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 47
was prepared from

wa@a-200s00ae338 opy!l - | - met hyl - 1H-i m dazol e- 4- car bal debayas2005/006997

(as a 1:1 mxture with

2-cycl opropyl - 3- net hyl - 3H i m dazol e- 4- car bal dehyde)

and 3- N N

azi do-N- (59t €t -butyl - 3- el sul f onyl apn - met hoxy

- phenyl )-\4-ing\k{yl -benzami de{ in the sane \whnner as

Exanpl e 39. Chromat ogr aphy Powed separat i of

Exanple 5 47 from Exanple 48. ESI M5 mlz 578

[ C29H35N704S+H] +. Exanpl e 48:

N (5-tert-Butyl-3-nmethanesul f onyl am no- 2- met hoxy- pheny .
3Cyclapropydt gio-pyopignie geid metlyl eder Qidpds: 8- 1onnmehovasissoylpd in
6%&1{&51 tiﬁcfljdgln%rdg 1\1%’2m'ﬂ (879 RA%Rl)-olf FikdethyTBRZAMUE @it acetal
was gglded. gTheamixts weschopied #ag® Cin 2 sagled yaserl nuergishtr Hiel raighipre

: Hth 45 :
VRS, oo R eleched 10 mrovide 1,67 5 of 2 gusioprppanesarbonyl-
dimethytumaeb-fardin geidoeethydieste2- 15 yl i deneani ne

hydrochl oride (Al drich) and

2- brono- 3-i sopropoxy-propenal in the sane nmanner as
InclicimbprfdpQH- Rasneintbjned 3344 img (Palboinemal) cfa?2-opdlomhyahecarbonyl-3-
divir\b%%ga%g%oéécgﬂicf zla,Ncédmm%thgl lé|Ster[\r3051\| mHg @._‘76 m%o%)oogi(sgp%)i)ﬁh}écﬁazine
hyslréchloride,t aatl 226 Y27 ® minmal defzsoflitim2rcatamy r Tl metde was heated to 60
o Car d de and "

GR37 o TR PeelB e e preisondpRreen ¥ AYH BIR Hpons tieprpet

way whdhed With-brike MEIhB Washa@nz@sedeadied twice e withITIOAcasd the
e%xgg%eZe gcgr}bitllze I, dr1NeSd vﬂtﬁ I\%Z§O4, h%%ﬁ?gn goélg'gnwaj{éd t<2)5provide 442
mlgh(fsamt is:%ss BittMle- oF SRYNGRESU it bR M1 Aopy2abd-pox¥oB R Mtid
metay) eé%r al3-Caelpreptdpyorrenyl-piimaseroledyapaldehysies) ¢ 1 i azo

| -1-yl]-4-nmethyl-benzam de -98 WO 2005/ 090333

PCT/ US2005/ 006997 0 O
To an ice-cold solution of 5-cyclopropyl-1-isopropyl-1H-pyrazole-4-carboxylic acid

methyl ester (442 mg, 2.12 mmol) in THF was slowly added 8.48 mL of 1 M DIBAL-H
in CH,Cl,. After 2h 1 mL of EtOAc, was added followed by saturated aqueous Na;SOq4
with very rapid stirring. After stirring for 10 min, the resulting slurry was diluted with
EtOAc until it freely stirred and MgSO4 was added. The resulting suspension was
stirred an additional 30 min, and then was filtered through celite. The filter cake was
washed with EtOAc and the combined filtrate was concentrated to provide 337 mg of 5-

cyclopropyl-1-isopropyl-1H-pyrazol-4-yl)-methanol.

To a solution of 337 mg (1.87 mmol) of 5-cyclopropyl-1-isopropyl-1H-pyrazol-4-yl)-
methanol was added 813 mg (9.35 mmol) of activated MnO,. The slurry was stirred
overnight, and then was filtered through celite (rinsed with CH,Cl,) and the filtrate was
concentrated to provide an off-white solid. The solid was washed with with hexanes to

provide 170 mg of 5-cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde.
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N"  WWW OH O 3-Cycl opropyl - 3- oxo-propionic acid
nmet hyl ester (1.25 g, 8.79 mmol) was dissovlied in
w6 205/0m1338f CHC13 and 1.17 niL (8.79 mmol) of  PCT/US2005/006997
di met hyl f ormam de di nethyl acetal 5 was added. The
m xture was heated to 60C in a seal ed vessel
overnight. The m xuture was then cool ed and
concentrated to provide 1.67 g of

2-cycl opr opanecar bonyl - 3- dlﬂEthM| i no-acrylic acid
met hyl ester. In 10 of EtOH conblned 544 ny
(2.76 mmol ) of 2- cycl roganecar o} -3- 1o

di met hyl am no- acr W ester, 305 ng (2.76
mol ) of |sopropyrh§drazm rochloride, and 226
(2.76 mol ) of sodluniaceta The m xture was heated

to 60 C for 12 h. The n1xture was then partitioned
bet ween wat er and Et OAc and the extract was washed
Emmiﬂe B9 wae prepired fram ey clapropylebeispopyd dl H-pyeeolpdr@arhwildehyde

5 a azx%—lfl-? ~terls ut%l?ﬁ%Ct Sthiebut {ongltanr?l %meﬁ{dx‘fr d)h\ém E{ -4-f}§:thyl-

ered, concen ) provt de
bemgarmfde anth& Saniebmaninet asrBxaniple 39. ESIMS n2/z 606 [CsHsoN;0,S+H]".
5-cycl opropyl -1 -i sopropyl - 1H pyrazol e- 4- car boxyl i c

acid nethyl ester and

Eﬁa@ﬂel 5mrmltéﬂt-ﬂulmerrﬁauhndsiﬂfmmﬂbez-&emwlﬂﬁﬁysq4 (1-

an i ol uti

ey NS STBE L B by kRl tl AR gremide

10 acid nethyl ester (442 ng, 2.12 mol) in THE was
slowy added 8.48 nL of 1 MDIBAL-H 20 in CH2Cl2.
After 2h 1 nL of EtOAc, maé?ﬁdded follomedﬁby
saturated aguepus Na2SO4 wi very rapid SiNTIIing.
After st or TO—mM, \L%E r esuttiry rry was
diluted with EtOAc until it jegely stirred MySO4
was added. The resulting susﬁen5|on was sti%red an
additional 30 mn, and then was filtered through
celite. The filter cake was washed with EtOAc and the

1-€yplepiverd-F-methy bl B-pyesole-dredbaldehyided was prisenagrs 33vithny ethyl

Sy g oo BT e (G . AR I 4

15 Chersol 9 O, $13-339) ingthels®R maphex asf 5S-cyclopropyl- 1-150Pr0Py1 -1H-

| -1 H pyrazol -4-yl)- nethanol
ﬁh §%§83ﬁ5¥§d%8558i§§3%nn|) of activated MhQ2. The
slurry was stirred overnight, and then was filtered
t hrough celite (rinsed wth CH2ClI 2) and the filtrate

was 30 concentrated to provide ap. -white solid. The
solid was washed wit th hexarfed to provide 170 ny
of

5- cyclopropyl-l-lgﬁ) I Jazole 4- car bal dehyde.
-99 WD 2005/ 090333 ] LJ§32 066997 NNN ON

20 Example 50 was prepared from 1-cyclopropyl-5-methyl-1H-pyrazole-4-carbaldehyde
and 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m2/z 578 [C29H35N7O4S+H]+.
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N4 NN N H/OH Exanple 49 was prepared from
5-cycl opropyl -1 -i sopropyl - 1H pyr azol e- 4- car bal dehyde

w6 2005h90333 PCT/US2005/006997

3-azido-N-(5-tert-butyl -3-nmet hanesul f onyl am no- 2- net ho
Xy - phenyéé(4 met hyl - benzam de in the same manner as

E&Bummzthewu[f@admnmmmxy-phemmnqz 3-

di"_EQh 1-3H-imidazol-4-yl)-[1,2,3 1-1 -
N—(}ES tert- Butyy)s[ tlﬁg'r%gsu ony th lbenzfmld‘f hoxy- pheny

1)-3-[4-(1-
cycl opropyl -5-net hyl -1 H pyrazol -4-yl)-[1, 2, 3]
triazol-1-yl]- 4;]-_(@{hyl benzanfg?AO 71\7 0 /\O0 N

M OH O OF W

1- Cycl opropylo-5 rret hyl - 1H pyr a ol e- 4 car bal dehyde was
prepared with ethyl acetoacetate and cyl cl opropyl
hydrazi ne oxal ate (Gever G and Hayes, K J. Og. 1

5
h

TR S A6ty g Bt 2000 1 Gty PP Bt S oo s
n(IEl;ﬁ&mhreol)l@ijEtI Md|\224ong (1162@nmxbl) sf KICON. Trhe/ lxkhrg Yas stirred for
1’%‘2‘3@ e T WU SouRLCRR Fhlen i Bsactia twice,with i@y ke sapic
e@rm. d/erel\hvéﬁled ewith lhniny,l dﬁedre;wrame@smf qilydrédTiang - chnb&iafRd.
R ST B TS eSS TESH: S0 o
1,2&@&@9@33@19@:{@&&%5&@0&99@ (E?G@nmhﬁﬁli%%) of 1,2- dlethyl 4-

fquS,gH%ert Ogg yl - 3- met hanesul f onyl am no- 2- net hoxy pheny

di et hyl - 3H- i mi dazol - 4-yl)-[1,2,3]triazol -1-yl]-4-methy
| -benzamide H~\NHI-,( +tHN OO0 NOJ5 To

2-et hyl - 5forrTyI|md e (200 ﬁ/l\611 mmol) in 2 nL
of DVMF was added O. m. (1.65 ) of Etl and 224

ng (1.62 nmol) of0L92 Ehe ure was stirred for

Example 51 was prepared from 1,2-diethyl-5-formyl-1H-imidazole and 3-azido-N-(5-
tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide in  the
same manner as Example 39. ESI MS m/z 580 [CooH37N;0,S-+H]".

Example 52: N-(5-fer-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1,2-
diethyl-1H-imidazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
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12h, and then it was poured into water and extracted
twice with EtQAc. The organic extracts were washed
woi20ds/00033me, dried over Na2SO4, filtered and PCT/US2005/006997
concentrated. 10 Chromatography (0.5 - 2.0% MeOH in
CH2C12) provided 46 ng (0.30 nmol; 19% of
Exdmpledi2evdsyprefareddrany [l 23 Hicthyl-d famhyd- 1 &hithid6len@xe@pBOS1) and

Ly <439 1. 2-dLe [:4- formul - | Himdazole. N~
s-ag oy s e o i R ing Plagops s L ARERL 5
benwamidp irethe samtk tharey ds, P sinpleldpl F51 M mizl 580 FEiHi Na@SHeH] .
and 3-azi do-N-(5-
tert-butyl-3-net hanesul f onyl am no- 2- met hoxy- phenyl ) - 4-
Exﬂiﬁbl&yﬂ& bM(B&Eﬂt—dﬁ 143- ma@haxﬁmwﬁbaaﬁetﬁsgﬂph@yﬁ% -[4-(2-
#8 §2ﬁ£87hﬂo4s+ku Zq ﬁ
lsomc%l-% aefhyﬂzé jmidazelfrbréb 2 tsiagel -y lhd- l@ethﬂrlrﬁy%vnﬁfeny
1)-3-14-(1, 2-
di et hyl -1Hi m dazol -4-yl)-1,2,3-triazol -1-yl ] - 4- net hyl
-benzamde N NN OO /\ /ISH\ H\ NNO-101
WO 2005/ 090333 PCT/ US2005/006997 Exanple 52 was
prepared from 1, 2-di et hyl - 4- fornyl-lkkinidazole
(Exanple 51) and 3 -azido-N-(5 -tert-butyl -

-nEth vl a Xy- phen - .
2 Tt e B e Frerre e RS ipr eégﬁ'g Oty e
in th8 anﬁeQﬁ:QﬁQFM&@IUpﬂo'byl-@ 4B F2-itRidazole-4-carbaldehyde (Example
N-(5-tert-Butyl-3-net hanesul f onyl am no- 2- nethoxy pheny

46)) 3-[4-(2- isopropyl-3-nethyl-3Himdazol -
yl)-[1,2, 3]triazol-l-yl]-4-nethy|-benzanide N O 10
2- 1 sopropyl - 3- net hyl - 3H—inidazo|e 4 car bal dehyde was

pr epar ed fron1|sobutyran1de in sane manner as
2-cycl opropyl - 3- net SFL|n1da carbaldehyde
(Exanpl e

Example 53 was prepared from 2-isopropyl-3-methyl-3H-imidazole-4-carbaldehyde
and 3-azido-N—(5-tert—but};l-3-methanesu1fonylamino-2-methoxy—phenyl)—4~methyl-
benzamide in the same manner as Example 39. ESI MS m/z 580 [CaoH37N7048+H]".

Example 54: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(3-
isopropyl-2-methyl-3 H-imidazol-4—yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

N\
Bie

3-Isopropyl-2-methyl-3 H-imidazole-4-carbaldehyde =~ was prepared from  ethyl
acetimidate hydrochloride and isopropylamine in the same manner as 3-cyclopropyl-2-
methyl-3H-imidazole-4-carbaldehyde (Example 45).
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46). N /ST ONNN,HIiO H 15 Exanple 53 was
prepared from

w@a-208me08pYy| - 3- net hyl - 3H-i m dazol e- 4- car bal dehyd&/usang 006997

3-azido-N-(5-tert-butyl -3-nmet hanesul f onyl am no- 2- net ho
xy-phenyl ) -4-rnethyl - benzam de in the sane manner as
Exanpl e 39. ESI M5 mlz 580 [ C29H37N704S+H] +. 20
Exanpl e 54: N
N-(5-tert-Butyl - 3- retdanesul f on aﬁ%no-z-nethoxy-pheny
1)-3-[4-(3- isopropyl -R-nmethyl -3 qﬁidazol-4-yl)-

[1,2, 3] triazol-lggﬂ thyl fBenzanide N 1°\" G
25 3-1sopropyl - 2-frefhyir - {ddzol e- 4- car bal dehyde
was prepared fromethfl ace ¥ dat e hydrochl ori de and

i sopropyl am ne in the same manner as 3-cycl opropyl - 2-
met hyl - 3H-1 m dazol e- 4- car bal dehyde (Exanple 45). -102

E RO 030 35682 R5H QDA ety S Mimiabf-L <ol
. a e S r e ro
ang. | s GpisloyY- G ety TSP A BN P g Blpi-4-racthy-

bélﬂﬂni_de in the same manner as Example 39. ESI MS m/z 580 |[029H37N704S+H]+.
3-azido-N-(5-tert-butyl -3-met hanesul f onyl am no- 2- net ho

xy- phenyl ) - 4-nethyl - benzami de in the same manner as
Egﬁéﬁﬁe' 5. 3R (5 k- BB 15 th e AR e sh SR RN S dnvethlb 2y-ph &Ry B LR 48 1-

isppropyk Emetild P araltindhEst S gk bl domethykbensagpidsheny
1)-3-[4-(1-
I sopropyl -5-nmet hyl - 1H pyrazol -4-yl)-[1,2,3]triazol-1-y
I']-4-methyl -benzam de 10 ~NON OH O

1- I sopropyl § 5§net hyl - 1H py;. | e- 4- car bal, de was
pr epar ed Vﬁ%ﬂflhethyl > Qii? Y )
[o]

o]
\

1-Isopropyl-5-methyl-1H-pyrazole-4-carbaldehyde ~was prepared with  methyl
acetoacetate and isopropyl hydrazine hydrochloride in the same manner as 3-

cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

Example 55 was prepared from 1-isopropyl-5-methyl-1H-pyrazole-4-carbaldehyde and
3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 580 [C29H37N704S+H]+.

Example 56:  3-[4-(3-fert-Butyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-N-(5-tert-
butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
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acet oacetate and isopropyl hydrazine, hydrochloride in
the sane manner as 5- 15

woyaelsmeospyl - | -i sopropyl - 1H pyr azol e- 4- car bal debayas2005/006997

(Exanple 49). NNt" /1 O\ NONN. N H /O H Exanple
55 was prepared from

1-isopropyl -5-nethyl - 1H pyrazol e- 4- car bal dehyde and
20

3-azido-N-(5-tent-butyl - \Nmet hanesul f onyl am no- 2- net ho

xy-phenyl ) -4-nmethyl - b arqde in the same manner as

Exanple 39. ESI Ms mz 580 9H37N7O4S+H] +. Exanpl e

56:

3-[4-(3-tert-Butyl-3Himdazol-4-yl)-[1,2,3]triazol -
3-teyl‘-]Suﬂyl-lfH—iﬂhiﬂatole-4-carbaldehyde was prepared from ethyl formimidate

_butyl - 3- hanesul f anyl.ani no- 2- met hox

nyepld BB GR s D00 02 35° Bests DSIBBST DL BHIPION 2

metby1-3H-Enidesdle-Buhipbdtyde [ExaagslectsH- car bal dehyde was
prepared fromethyl form mdate 5 hydrochloride
(Aldrich) and tert-butylam ne in the sanme nmanner as
3-cycl opropyl -2- nethyl -3H i m dazgl e- 4- car bal dehyde
(Exanple 45). N) N N N\ N.. O 10 Exanple 56
was prepared frory
3-tert-butyl-3H m @ z ~pa| dehyde and 3-azi do-
N-(5-tert-butyl - 3 et aneonyl am no- 2- met hoxy- pheny
| )-4-met hyl - benzanide in thé same manner as Exanple
39. ESI M5 mz 59 0 [ C29H37N704S+H] +. 15 Exanpl e 57:

Exsﬁﬂl{»l;é/ ls% %va% %reg%%? Yon?$ RELREH Aridhlidaz e BN deR Ve 47 335810
N-(§térabayl-3 -n{pthjanm(faayﬂmine mwowmammybwkmﬂ 0 the
kbef&z l e 58:
san’;\.{[ﬁ%ﬁ?ﬁ%%ﬁl nzy A%Sllpri?k a2|58 ﬁgﬁrﬁ%ﬁeg%ﬂypl H i m dazol
-4-yl 20
[1, )?i ]3]tri azol -1-yl}-N-(5-tert-butyl - 3- met hanesul f onyl
am no- 2- net hoxy- phenyl ) - 4- net hyl - benzam de
Example 57: 3-{4-[2-(4-Benzyl-piperazin-1-yl)-3-methyl-3 H-imidazol-4-yl]-

[1,2,3]triazol-1-y1}-N-(5-tert-butyl-3-methamesulfonylamino-2-methoxy-phenyl)-4-

methyl-benzamide

Example 58: 3-{4-[2-(4-Benzyl-piperazin-1-yl)-1-methyl-1 H-imidazol-4-yl}-
[1,2,3]triazol-1-y1}-N-(5-tert-butyl-3-methamesulfonylamino-2-methoxy-phenyl)-4-

methyl-benzamide

\ﬁ'(sj [ Jl/:c‘i + N(© — N \{‘N)/*Q + \ (N:N)/\Q
Br T Euj in HWN

To 15 mL of MeCN was added 880 mg (4.99 mmol) of N-benzyl-piperazine and 1.16 g
(5.00 mmol) of 1,2-dimethyl-isothiourea hydroiodide. The mixture was heated at reflux
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H~1 +1 O+ N- \N-+ N-NJ NHx Br HCN) XN H\\ ~
NHO OHZ25 To 15 nL of MeCN was added 880 ng (4.99

wonwis)ooad33 N- benzyl - pi perazine and 1.16 g (5. 00CTUsk(0s5/006997

of 1, 2-di nethyl -isot hi ourea hydroi odi de. The m xture
was heated at reflux -104 WO 2005/090333
ove@ightiSAhes/ 00 689 (5.020merol) aft- broﬁibénlsopﬁalﬂbxmrc(pléna] anirmﬂﬂ )g

by o sopr enal . and
(13 FinBB TR B "SR ABIEY PiCEE s BPG, fel ol wb IRy was
hmt&d to hefluxi mtenm@tvvaﬂae hixatre tvat eosled, Idancemteteml @ldtdissdlh&d in
Xt u was, cool ntr nd di ss | ved in
ey RIS ot wfiBR ERt Bl TE GBSt el fracted
t\NT&bewﬂq E@M@nbaﬂﬂl &geecomh ctthd aghrfich Wwerk Wa@li;&:d\gmﬂhwﬁk%m brine,
i ned t ni cs were washed, with wa
dr%fﬂoovslf &e@%‘b ERnCRNr eﬁmﬁﬂma oggpitednte grovifle Rgne of 2-4-
bdﬁbﬂw@g{-ﬁ@b@dln&tﬁylmmuhld@zo?é&cﬁﬂalaéh de (4-and 2 ~(4-benzyl-

benzy E)d{)er azin-1-yl)-3-nmethyl -3Him dazol e-4-carbal'd
plgqq%lé-l-g 1- B@ﬁlﬂqazoleA carbaldehyde as a 1:1 mixture of isomers.

pi perazin-1-yl)-1-nethyl -1H i m dazol e- 4- car bal dehyde

as a 1:1 mxture of isoners. "N.Bn 1 "NBn \ NJ NN
Il N O~O/ O. O~O¢~ @ 1SN\ I NNNN,S NLT"
NNNN Hi0O HHIiO anple57andExa f wer e
prepare roma m (e of 2-(4-penzyl-pip Zi n-
1-ylg» t hyl - 3H=Km dazol e-dsc algdehy and

2- (AVS agiin-1 -yl ) ks, Y, Ny

1H- i m'tg oIFe- rbal dehyde |r'1*t eHsa panner as

Exanpl e 39. The isonmers were 15 separ ated by
chromat ography (4% EtOH in CH2C12 with 0.5% NH40—|)
H45I\I904S+ +

Exanpl.e 57:, ESI mz 712
EXTIES] RGERIDY 8 s PRI, L Oy bewgh pipiacin-
1-MD-BométhyIt37Bithidhzole-Aredrbalids 88 dndyl aFhAe-prefiRin0y-1 RREIRY-
g e . -
f AR RE i {Pe-same Menees 28 Example 39 1 The isomers yege
separdted by ckronBioBiphy (4% EtOH in CH,Cl, with 0.5% NH,OH).
Example 57: ESI MS m/z 712 [Ca7HysNoO4S+H]*.

Example 58: ESI MS m/z 712 [C37H45N904S+H]+.

Example 59: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(2-
dimethylamino-3-methyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-

benzamide

Example 60: N-(S-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(2-
dimethylamino-1-methyl-1H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-

benzamide
\
N \I/ \P{M‘ \ \~
N o+ N7 —_— \ + N
H—«NH lw v W NN H \_\gﬂ
2 Br
o] fe) H o]
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benzam de Exanpl e 60:
N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- net hoxy- pheny

WO 2e@/0peB36 2- PCT/US2005/006997

di met hyl am no-| - net hyl -1 Hi m dazol -4-yl)-[1,2,3]triazo
| -1-yl]-4-methyl- 25 benzamde 3 N~ ~/N- \HI + 1 O+
H+HN\ NN \NHZBPHJ N OHOO -105 W

2 R S SRR a4 Bt

methyl- 1Z7-thidetoleyd-asrbaldehlyde were prepared from 1,2-dimethyl-isothiourea

st RGN R SoRy GBI G g B P 1513-

meéthytesHhinhidadoleed -tarbalbehyda mendvapieber@s1-piperazin-1-yl)-1-methyl-1H-

ﬂﬁ%ﬁ%%t"‘e%ﬁi%ﬁg%z@?@%%a@Biﬁa@np'&ésbnd
2- (4-benzyl - pi perazin-1-yl)-1-nmethyl -1 H

im'dazole4carbaldehyde(Exanple 57 and Exanpl e 58).
11 \YI\I%'IN\ N ) NOOOOOOiISNVY NV NNN

|SN\ L NN H i *HTHuOlOExarrpeYsband
Exarrple 60 ere prepageth from a li xture o‘fzz
2- di meRey g’trs- myl 3199 @ e- 4-fCar bal dehyde
and 2- dl t yiNa met hy I/- mNd e-Y-

car bal dehy—o% in sams rmnner/%ts Ex%e 39. The

i sonmers were separated by chronmatography (4% EtOH in
CH2C12 with 0.5% NHAOH). Exanple 59: ESI Ms niz 581

Exanpde(38 RebEsapgple 60 wsreoepndeiren: 2 mExtupig-dingghylamino-3-
mgtﬁ%@#%%%'&ﬁbalgegﬁrﬁplaﬁd (?Il?lmet lamino-1-methyl H-1m1da%]ole-4-

tert-Butyl-3 hanes onylam no- 2- oXy- pheny
carl) ctghqu: 1(12th@.sa1@jf: tyednes- dsnExpanple 39. The isomers were separated by

cth o AR ¥ O et 3k NF Bk 1-¥1 1 - 4- met hy! - ben
Example 59: ESI MS m/z 581 [CasH3sNsO4S+H].
Example 60: ESI MS m/z 581 [CpsH3¢NgO,S+H]".

Example 61: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(2,3-
dihydro-imidazo|[2,1-b]thiazol-5-yI)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

[o]

H

2,3-Dihydro-imidazo[2,1-b]thiazole-5-carbaldehyde was prepared from 4,5-dihydro-
thiazol-2-ylamine and and 2-bromo-3-isopropoxy-propenal in the same manner as

cyclopropyl-2-methyl-3 H-imidazole-4-carbaldehyde (Example 45).

a5
\ )
Q.0 9 =\
/S~u ”)k@ ~N.
0
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0=N 20 H
2, 3-Di hydro-imdazo[ 2, 1- b] t hi azol e- 5- car bal dehyde was

wonrepawedsfrom 4, 5-di hydro- thiazol -2-yl am ne aau/uam®s/006997

2- br ono- 3-i sopropoxy-propenal in the sane manner as

cycl opropyl - 2- net hyl - 3H i m dazol e- 4- car bal dehyde

(Exanple 45). 25\ N 0 OO iSN\ I NNONN HO H,
Exanple m@q:ammalsﬂammmmm%{m bt RIR S Ecabtal MRS de

and)’ B 05{?-59 TRt R ot Bethensp il Prylpmine: Smethonvphrantié-meghd-

benzmae dﬂhé\lsa(n'ﬁ& arier ULample 3 HRANES M- BDYE A, BO,05s JigHHO
xy- phenyl ) -4-nmet hyl - benzam de in the sanme nanner as

Exanple 39. ESI MsS nz/z 582 [ C27TH31IN/O4S2+H] +. 5
Exzﬁxlﬂmﬁ MS-tert-Buéyl-B) methanesulfonylammo-Z methr?'BPlﬁeW)%rﬁ I‘Z-

& -tert - But met hanesul f onyl am no-

CYCPJ}) g’l-ﬁzgn?téylé -imidazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-bemzamide
cycl obutyl - 3-nmet hyl - 3Hi m dazol -4-yl)-1,2,3-triazol -
yl]-4-methyl -benzamde N C~ NI H 10
2- Cycl obut yl - 3- net hyl - SHN%E[ZazoI e- 4- car bal dehyde may
be prepared from cyclo ane carboxam de in the sane
manner as 2-cycl opropyl -Z"'net hyl - 3H i ni dazol e-

4- car bal dehyde (Exanpi & %6). Noml N OOl ON/S.H
\' HN N 15 ,0 Exanple 62 nmay be prepared from
2-cycl obutyl -3-nmethyl -3]f im dazol e-4-

2-Cyclobutyl-3-methyl-3 H-imidazole-4-carbaldehyde may be prepared from

cyclobutane carboxamide in the same manner as 2-cyclopropyl-3-methyl-3 H-imidazole-

4-carbaldehyde (Example 46).

2 N
/O

Example 62 may be prepared from 2-cyclobutyl-3-methyl-3 Z-imidazole-4-
carbaldehyde and 3-azido-N-(S-tert—butyl-3-methanesulfonylamino-2-methoxy-phenyl)—

4-methyl-benzamide in the same manner as Example 39

Example  63: N-(5-tert-Butyl-3-methanesulfonylamino-Z-methoxy—phenyl)-4-
methyl-3-{4- [3-methyl—2-(1-methyl-cyclopropyl)-3H-imidazol-4-yl]-[1,2 ,3]triazol-1-
yl}-benzamide
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car bal dehyde and

3-azido-N-(5-tert-butyl -3-net hanesul f onyl am no- 2- net ho
weReFeemss) - 4- net hyl - benzam de in the sane NMBRABUSABS/006997

Exanpl e 39 20 Exanple 63:

N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
3-Mpthgl-2-(1-methyl-cyclopropyl)- 3H-1m1dazole 4-carbaldehyde was prepared from 1-

(1-nme | opropyl )+ 3H51 M

B gorobd; oM i 2o et Y 3SR Bfed 4
imiiflaz@®&-4-chfbaldély RQBR0Ped83 PCT/ US2005/ 006997

3- Met hyl - 2- (1- net hyl - cycl opropyl ) - 3Hi m dazol e- 4- car ba

| dehyde was prepared from 1- nethyl-cycl opropyl

car boxam de in the same manner as

2-cycl opropyl - 3-net hyli - 3H i m da¥ 4- car bal dehyde

(Exanple 46). NIl O WO fNI \ NN H\ i 50

Exanpl e 63 was prepay fd om

3- et hyl - 2- (1 - netAyy\

car bal dehyde and " _o

3-azido-N-(5-tert-but yI 3- net hanesul f onyl am no- 2- net ho

xy- phenyl ) - 4-nethyl -benzam ide in the sane manner as

E)Eé’&]% :6§ \2% pljégz!re&@roml5-n’?e%%fl-ZJ(?—nge%%g-wﬁg&%tﬂ]imidazole-4-

cafaldbhyderand szjdwﬂ{imtmmééuhétbwktﬂfmmlamﬁm@hhmmyy—mmﬂy

b fibetodrdine HOURPLORY B! B LRy L8 0! B4 Mg Lok 592
[CH:/N/S+H)".O H

5' 3H i mi dazol e- 4-

Example 64: N-(S5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-
cyclopropyl-5-ethyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

Y

o 9 N N
~AA T Y —
o__ H
o

1-Cyclopropyl-5-ethyl-1 H-pyrazole-4-carbaldehyde was prepared with ethyl 3-
oxopentanoate and cyclopropyl hydrazine oxalate (Gever, G. and Hayes, K. J Org.
Chem, 1949, 14, 813-818) in the same manner as 5-cyclopropyl-1-isopropyl-1H-
pyrazole-4-carbaldehyde (Example 49).
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15 0 O 1 -Cyclopropyl-5 -ethyl- |
H pyrazol e- 4- car bal dehyde was prepared with ethyl 3-

woxopmatanoat e and cycl opropyl hydrazi ne oxal aPeT/US2005/006997

(Cever, G and Hayes, K J. Og. Chem 1949, 14,
813-818) in the sane manner as

Example o¢ 35 8ispared fomolyeysippropy-f-ethgl-1H-pyrazole-4-carbaldehyd e and

3-aRi6-AZGLBrdu A5BL . 4 J ON
e B B D mett
benpgride)gpthe synpoBnwe: asBrample3% ESIAES praidal o No@aS+H1 T .
1-cycl opropyl - 5-et hyl - 1H pyr azol e- 4- car bal dehyd_e and
3 -azido-N-(5 -tert-butyl -3 -nethanesul fonyl am
Exqmple 55 n¥t(Frésry Bptyb3ymhdthanesdfduylamine2aaathdey-pleny)S-[g.a(%5-
ainfFRASL7 By G SR pFrdion Pl yBE LSRR TR Sl
beniasidet er t - But yl - 3- met hanesul f onyl am no- 2- net hoxy- pheny
)-3-[4-(5,5- dinethyl-6,7-di hydro-5Hpyrrolo [1, 2-a]
i mdazol -3-yl)- [1,2,3] triazol-1-yl]-4-nethyl-
benzamde N OH 10 N
5, 5-Di net hyl - 6, 7-di hydrﬁs\%yr rolo[ 1, 2-a]i m dazol e- 3-
car bal dehyde was pr epar om
5, 5-di met hyl - pyrrolidin-2tylideneani ne (Buckley, et
al. J Chenz. Soc. 1947, 1507.) and

- br = 3-.1.SOpropoxy- penal. i he sane manner as
55 B B aRo 8 RN Shelreraliot-crhditog ey eramared
fronf B Sudiphethyd Py rrolidin-2 Sliblenearhin®! (BubkiB etHal0 H daMBbe 4947,
1502/?3 ng!r ﬁ_gar eql3_f rom .
) 5 fRTIRA-EORORPNYRIPRENBIHIN, (e 6310 Manneq] A FYrepEIReYl-2-
metR{1-3H-Gnichalele bisadanee ?Example 45). _
3-azido-N-(5-tert-butyl -3-nmethanesul f onyl am no- 2- net ho
xy- phenyl)-4-net hyl - benzam de in the sanme nmanner as
Exanple 39. ESI M5 nfz 592 [ C30H37N704S+H] +.

N\
}-N
Q.0 o} ==
\\S'l N ‘N
e sﬁ uk@ N
0

Example 65 was prepared from 5,5-dimethyl-6,7-dihydro-5H-pyrrolo[1,2-a]imida=ole-
3-carbaldehyde  and 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-meth oxy-
phenyl)-4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 592
[C30H37N70,S+H]".

Example 66: N-(S-tert-Butyl-S-methanesulfonylamino—Z-methoxy-phenyl)-3- [4-«7,7-

dimethyl-6,7—dihydro—5H—pyrrolo[1,2-a]imidazol-3-yl)-1,2,3-triazol-1-yl]-4-methyl-

benzamide
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Exanpl e 66:
N- (5-tent-Butyl - 3-net hanesul f onyl am no- 2- net hoxy- pheny

WO Re@/pds38 7, 7- 25 PCT/US2005/006997

di met hyl - 6, 7-di hydro- 5H pyrrol o[ 1, 2-a] i m dazol -3-yl)-1
,2,3-triazol -1-yl]-4-metbyl- benzam de -109 WO
2005/ 090333 PCT/ US2005/ 0Q69 NOH

o

red

7,7-Di met hyl -6, 7- di hydr yrrol o[ 1, 2-a] i m dazol e- 3-
car bal dehyde may be pr from

3, 3-di net hyl - pyrrolidin-2-one (Reddy, P. A et al. J
Med. Chem 1996, 1898.) and 5

- br - 3-J sopropoxy-praopenal in the same manner as
7.7 BB B IS SOrieb )TG3 4l o1 booatbaenisia SR sseared
fronf E3afRbRyI45roRBnO-ore $Reddy! P.M Ny BN zkd, @b 11995858 H8ing
66 rgg,e/ be prepared from
2-brpmo- PORSPREY-PEoPeud]; iy dheo same annen s ryclopropyl-2-methyl -3H-
imiddkbleldaAlRhRe¢R AAPIEGEY de and

3-azido-N-(5-tert-butyl’-3-nmethanesul fonyl amri o- 2-
nmet hoxy- phenyl ) - 4- net hyl - benzam de in the same manner
as Exanple 39. Exanple 67:

N-(5-tert-Butyl - 3-net hanesul fo Wy’%" no- 2- met hoxy- pheny
1)-3-[4-(2- 15 \-N
tent - butyl - 3- metdyl idn da -4-yl)-[1,2,3]triazol-1
-yl ] - 4- et hyl - befig N

2-tert-Butyl - 3-nmethye - 8H azol e- 4- car bal dehyde was

prepared fromtnmethyl acetami de in the sane manner as
2-cycl opropyl - 3- net hyl - 3Hi m dazol e- 4- car bal dehyde 20

wxabfohe TRl bt o SO AN S e

alimidegolprleqaraithydeorand  3-azido-N-(5-tert-butyl-3-methanesulfonylamirmo-2-

metl%fx%—%%ﬁy%l—"ﬁf—yet_hgll_-ge%tze{]&{ildé g“hcla ge‘m?earrzl&lngr_ ;‘é_ x%in%iae! 399? hyde

Example 67: N-(S-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[<4-(2-
tert-butyl-3-methyl-3 H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

2-tert-Butyl-3-methyl-3 H-imidazole-4-carbaldehyde was prepared from trimethyl
acetamide in the same manner as 2-cyclopropyl-3-methyl-3 H-imidazole-4-carbaldebhyde
(Example 46).

\N\ﬁ)<
N\
Q,,0 o] =
\‘S'I 'N
P E{)‘\@ N
0
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and
3-azido-N-(5-tert-butyl -3-net hanesul f onyl am no- 2- net ho

wWeRe3eess ) - 4- met hyl - benzam de in the sane NMBRRABUSABS/006997

Exanple 39. ESI M5 nfz 594 [ C3OH39ON7O4S+H] +. 5 Exanpl e
68:
Exm(p!'f— 6@ rwasBprepired front Rateredutyl-dmpethwid Homidazele toserbalsisbyde

anc? ort Jﬁ a&-ﬁf-(é-tert-bﬁtyf -3- hanes lforgflanz‘_mo -me[tlioxi/—pg]enyl) 4-methyl-

benzainadedh ihbsyin]s mnnmtahlﬁkalbpin 3anEdeMB n1/£)5 94 [C30H3oN70,S+H]".
3-tert-Butyl-2-nethyl-3Himdazol e-4-car bal dehyde was
prepared fromethyl acetimdate hydrochl ori de and

Example 168t yW-gvieeButpl-3-aetinmesul fonylanine-niktlooxyiphengp$4[4-23-

thyl-3H i.nj daz beh ample 45). N N
ZATER A R R e e e T B
from3-tert-butyl-2-nmethyl-3H i m dazol e- 4- car bal dehyde
and
3-azido-N-(5-tert-butyl - “NEt hanesul f onyl am no- 2- net ho
xy- phenyl) - 4- nmet hyl - beg%" e in the sanme manner as
Exanple 39. ESI M niz
Exanpl e 69:

N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
3-tk;)t—B31t§[142-—1(n&_thyl -3H-imidazole-4-carbaldehyde was prepared from ethyl

e RN e
md@l%@@ﬁilﬁk&ﬁﬁ%ca?ﬁfdehlﬁﬂmﬁﬂﬂﬁﬁggy

1-tent-Butyl-5-nethyl-1H pyrazol e-4-car bal dehyde was
prepared with ethyl acetoacetate and tert-butyl

hydr azi ne hydrochl origde in the @ge nmanner as 5-
[ a%aw

['C30H3ON7O4S+H] +. 20

cycl opropyl -1-i sopro -1H pyr e-4- car bal dehyde
(Exanpl e 49). NN, / 0

/S~ J\(:( N

Example 68 was prepared from 3-fert-butyl-2-methyl-3 H-imidazole-4-carbaldehyde
and 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 594 [CaoH3oN,0,S+H]".

Example 69: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-
tert-butyl-5-methyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

;o Y Y
AL
o] H
0\/ (o)
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is NI NNNN HO HExanple 69 was prepared from
1-tent-butyl-5-nethyl-1H pyrazol e- 4- car bal dehyde and

WQGa-200510d@3B- (5-t ert - but yl - 3- net hanesul f onyl am ne€2ASRI0R006997
xy- phenyl ) - 4-net hyl - benzami de in the sanme manner as

Exanple 39. ESI M5 nmfz 594 [ C3oH39N7O4S+H] +. 10
1-teMi-Semeyl-1H—pyrazole-4-carba1dehyde was prepared with ethyl

scetpichid S BHistly1 HyTRLIRN BRI AW Y Zar® e RResY

cycleptioyyl-1tisopropld pipyroddlepdrcabaddehtde/Exaiple93] t r i azol - 1-yl
]-4-nmethyl -benzamde Oo YY /~ Il fj s NN NOH OO
15 5-Ethyl -|-isopropyl -1 H pyrazol e- 4- car bal dehyde was
prepared with ethyl 3- oxopentanogte and i sopropyl

hydr azi ne hydrochl oriide in the %afe manner as 5-
cycl opropyl - 1-i sopr opyl - 1H pyr e- 4- car bal dehyde
(Exanple 49). NN locON@M\HH 20 Exanple 70 was

prepared from Sy N)m“N'N
5-et hyl - | -i sopropyT -2H"py | e- 4- car bal dehyde and 3-
azi do- N-(5-tert-butyl - 3-nmet hanesul f onyl am no- 2- net hoxy

- phenyl) - 4-met hyl - benzam de in the sane manner as

e ALPY 33800 B U B PSR bl

3-aziMtol.B-(§-eart-biBylt-3-neBranstiifiany astin d-2-mgthany-phend)rembibyly - pheny

bengdid i the segpe e op AP BIS A0 BFL MP /a5 ISl SHE, |

10 iazol -1-yl]-benzamide CF, N O~S N( NNNN H/OH
Example 70: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-|4-(5-
ethyl-1-isopropyl-1 H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

hd N
o o N N
o~ > N\\_i — N\_i
(o) H
[o] — (o]

5-Ethyl-1-isopropyl-1H-pyrazole-4-carbaldehyde was prepared with ethyl 3-

15

oxopentanoate and isopropyl hydrazine hydrochloride in the same manner as 5-

cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

20

Example 70 was prepared from 5-ethyl-1-isopropyl-1H-pyrazole-4-carbaldehyde and 3-
azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
in the same manner as Example 39. ESI MS m/z 594 [C30H39N7O4S+H]+.
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5 Exanple 71 was prepared from
6-trifluoronethyl-pyridine-3-carbal dehyde (Matri x)

wanaes/090333 PCT/US2005/006997

3-azido-N-(5-tert-butyl -3-nmet hanesul f onyl am no- 2- net ho
xy-phenyl ) -4-nethyl - benzam de in the sanme manner as
Exanpl e 39. ESI M5 mz 603 [ C28H29F3N604S+H] +. 10

Exa l e 72:
pgpt er7tZ But V> &R methapesulfonylamines2-methoxy phepyl)- -

mét]lyl43 [4¥v€Ea-triflucBem ¢ thyl-pya-falin-Gyf)- E,Z;B]flyﬂiof-b—yﬂ-lvbepymmdb o [

1, 2-4a] inidazol-3-y|-5-(2‘-nethy|-

cycl oproane))] - [1 ,3]triazol -1- yI] benzam de N~ O=

15 H Spiro[6, dlhydro SHpyrro

1, 2-a] i m dazol e-5-(2' -get hyl -cycly opane)]-S

carboxaldehyde was prepared fromd=

1- met hyl - 4- aza Splde[ ]heptan—— one (Bertus, P.

Szynoni ak, J. . MR 5- 267) and

2- br ono- 3- |sopropoxy*p o n the 20 sanme manner
as 2-cycl opropyl - 3- nethyl 3H—|n1dazole 4- car bal dehyde
(Exanple 46) N i NNN HOH Exanple 72 was

eI wad Priped i &rifupgme s mridinesonalddde, (Matsa)
anfet hglazilp QU-Opreppaime 3l mahasshfoxabselbyXiaethocy-phenyl)-4-methyl-

beg@%}zilfijgo %;W& 78 érba%tE\;cla;n%ie 391 ]E%I XR 22 6% ? 1?12?; 3N604S+H]

met hanesul f onyl am no- 2- nethoxy phenyl) - 4- met hyl - benzam
ide in the sane_ nmanner as anple 39. ESI NS nlz

E’famm 7NZo SMSFter@%fb.’p-gleylgmesulfonylammo-Z methoxy—phenyl) -4-
muwﬁs Fﬁ[“s%n%w Yhi3arRs HaR eIl 2 hAtaAR3 21 5R DRKyRheny

cye@mrw))bﬂ 2,3\ triazplyl yhiyhenzamidgi dazol - 4-yl)-[1, 2, 3] tri az
-1-yl]-4-methyl -benzam de ON ), H
3-Cyclopropyl-z-isopropyI-BFLinidazole-4-carbaldehyde

was prepared from 10 is ram de and

cycl opropylamne in the s manner as

2-cycl opropyl - 3- net hyl -3+ | azol e- 4- car bal dehyde

(Exanple 46). N
Spiro[6,7-dihydro-5H-pyrrolo[ 1,2-a]imidazole-5-(2’-methyl-cyclopropane)]-3-
carboxaldehyde was prepared from 1-methyl-4-aza-spiro[2.4]heptan-5-one (Bertus, P.;
Szymoniak, J. SYNLETT, 2, 2003, 265-267) and 2-bromo-3-isopropoxy-propenal in the
same manner as 2-cyclopropyl-3-methyl-3 H-imidazole-4-carbaldehyde (Example 46).

Example 72 was prepared from spiro[6,7-dihydro-5H-pyrrolo[1,2-a]imidazole-5-(2°-
methyl-cyclopropane)]-3-carboxaldehyde and 3-azido~-N-(5-tert-butyl-3-
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OO0Or,~, "V iSNV I N\ NNNH/OH 15 Exanple 73
was prepared from

wG-200500338 opy| - 2- 1 sopr opyl - 3Hi m dazol e- 4- car barasmde06997

and
3-azido-N-(5-tert-butyl -3-nmet hanesul f onyl am no- 2- net ho
mﬂlameﬁwﬂminemﬁmxymmm dethiyhb¢rzemia e theesame manger as

E&mﬁ%li’s ﬁi 1\/%%'71/2%4 I’[%m 4S[I-ﬁ?*:,|'l_|39N70"fS+|'|] +. 20

N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny

1)-3:[42(2; .
B! Sp - e e thanerHonta B nos2 Jefhony-phemy)--{4--
cyddpropyl-2lisyplopfk-REtimydazblenzipm, 28] triadl-1H 14 ikt iifdbenzamide

2005/ 090333 PCT/ US2005/ 006997

2- Cycl opropyl - 3-i sopropyl - 3Hi m dazol e- 4- car bal dehyde

was prepared from cycl oprop e car boxam de and

i sopropylamne in the s er as 2-cycl opropyl -

nmet hyl - SFL|n1dazoIe 4- c%;§aldehyde (Exanple 46) . N

-Y-11 Ny OO O N NN N H H 5 Exanple 74

was prepared from

2-cycl opropyl - 3-i sopropyl - 3H i mi dazol e-4- car bal dehyde

d ] . .
343 5loPiRRY K-isProgy k3 imighzole-AEPRAHRYAR f oY ani RIEPRE ey frgm
isshutplamige dnd dyctipidpylanideninatht demé hahhe o D@/ cloPrOPEr-3-akthyl-
Bang%lzgle-ﬁE)carbaﬁleh}I}ﬁse (I]EixampleQM) 10 [C3LHBONTOASHHIT +

N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- met hoxy- pheny

1)-3-[4-(1-

cycl opropyl - 5-i sopropyl -1 H pyrazo] - yI) [1,2,3]triazo
I

| -1-yl]-4-nmet hyl - benzagide 0 0 N : N 01Y OH
15 0 0 N
O‘\I,O o] /N
Sy N Ny’
H/O H

Example 73 was -prepared from 3-cyclopropyl-2-isopropyl-3H-imidazole-4-
carbaldehyde and 3-azido-N-(5-fert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-
4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 606
[C31H3sN;0,S+H]".

Example 74: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(2-
cyclopropyl-3-isopropyl-3H-imidazol-4-yI)-[1,2,3]triazol-1-yl]-4-methyl-benzamide
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1- Cycl opr opyl - 5-i sopropyl - 1H pyr azol e- 4- car bal dehyde
was prepared fromethyl 4- nethyl-3-oxopentanoate and
woyalsmpespyl hydrazi ne hydrochl oride in the sareTEVSN06997
as
S-cycl opropyl -1-isopropyl - 1H pyrazol e- 4- car bal dehyde
2(Cyedopporyl-3 93opraryl-BiNmidagple-<t-darbaldehydeN Nva§  HpieParkl  from

ted fro

o e M S PR Pl s e s sl >
ngethy1-3 H-imidazole-4-carbaldehyde (Example 46).
3-azido-N-(5-tert-butyl -3-net hanesul f onyl am no- 2- net ho
xy-phenyl)- -115 WD 2005/ 090333 PCT/ US2005/ 006997

4- et hyl - benzamide in the sane manngr as Exanple 39.
ESI M5 mz 606 [C31 N7 AS+H] + npl e 76:

N- (5-tent-Butyl - 3-net hgnesul f onylaM _no- 2- net hoxy- pheny
1)-3-[4-(1,5- 5 qp

di i sopropyl - 1H pyr/a°' gﬁ\@iﬂ 3]triazol-1-yl]-4-ne
5 t hyl -benzamde Y Y p pON aNoOH OO
1,5-Dii soopropyl -1 H- pyr azol e- 4- car bal dehyde was

prepared fromethyl 4-nethyl-3- 10 oxopentanoate and
FixampieopJ# hwyelr apiaperely dfran hl Deydigropyl-Bipspyes Hamiezole-4-

ESuREps 891 3Eiodb sy P s ron eaing ) HetigyeshensD:
4(rﬁethy‘mieﬁzaﬂﬂaﬂble itl. el sameOmdan&? ‘as | Exdnlple 39, O ERILMS m/z 606

was prepared from
10 [Alixgn'g!l 5%% ropyl -1 H pyrazol e- 4- car bal dehyde and 3-

azi do-N-(5-tert-butyl - 3-met hanesul f onyl am no- 2- met hoxy
- phenyl - 4- et hlyl -benzam de in the sane manner
Examplsi 853dV-(tsrt-Rugyhp-methaneputionpeminel methoxy- Mﬁ)-l3e[4 -(1-
@epro yl—5-1s0pr0p|yl lH-pyrazol -4-yl)- ;1 ¥2 3]tr1azol— -yl% 4-meth l-benz mlde
ert-But net hanesul f onyl am no- hoxy- p eny
l)-4- 20
met hyl - 3-[ 4- (5- et hyl - | - phenyl - 1H pyr azol - %yl) [1,2,3

]Jtriazol - 1-yol ] Bbenzarri de
/\OJK/'H/ N\\_/§< - N\\__/gk
0, H
(o] Al (o]

1-Cyclopropyl-5-isopropyl-1H-pyrazole-4-carbaldehyde was prepared from ethyl 4-

15

methyl-3-oxopentanoate and cyclopropyl hydrazine hydrochloride in the same manner

as 5-cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

ES\ )kcim

Example 75 benzamide was prepared from 1-cyclopropyl-5-isopropyl-1H-pyrazole-4-

20

carbaldehyde and 3-azido-N-(5-fers-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-
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/ NN\ O O/ O/S, \'I NNN HH-116 WO
2005/ 090333 PCT/ US2005/ 006997 Exanple 77 was prepared

wonraH0Seaset hyl - | - phenyl -1 H pyrazol e- 4- car bal deRrg@aIS2005/006997

(Nhybridge) and
3- azi do- N—SS tert-butyl-3-net hanesul f onyl am no- 2

t ho
4-mejhyblpenzanyide 4npehsamd apanast de Example 3meENh VS 53606
[Cs aﬁg)gﬁ + ESI MB nfz 614 [C32H35N704S+H)+. 5

N-(5-tert-Butyl-3-nethanesul f onyl am no- 2- net hoxy- pheny

. EX?}%P]ﬁ 76 5 tet’tSBlI!_%{ ?] nretEaneF] lfonlylaﬁ_llpo-Z %lténg -phenpry- [[f is-

dns’i)bi'dpflzkﬂ-—pgzrazb]-4-lybﬂia;ﬁ]dmzoll-l-m] -4-thiethgl-benzamide
3- Met hyl - 2- phenyl - 3H-i m dazol e- 4- car bal dehyde was
prepared from benzene carboxam de in the sanme manner
as 2-cycl opropyl - 3- net hyl i m dazol e- 4- \parbaldehyde

(Exanple 463. oNYO1 N O i 80 EN HH1 N Exanpl e
78 was rom N\ —
3-net hyl - 2- phenyl - 3H i m daz 4- carbaldehyg and 3

-azido-N-(5-tert-butyl-3 °
- net hane- sul f onyl ani no- 2- net hoxy- phenyl ) - 4- met hyl -

benzam de in the same manner as Exanple 39. ESI M5 m z
1,56Riisop@sipib by rgelef4rcarbaddehyde was prepared from ethyl 4-methyl- 3—

oxopentanoate and isopropyl hydrazine hydrochloride in the same manner as 5-

cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

,NJ\

Example 76 was prepared from 1,5-diisoopropyl-1H-pyrazole-4-carbaldehyde and 3-
azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
in the same manner as Example 39. ESI MS m/z 608 [C31H41N7O4S+H]+.

Example 77:  N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-
methyl-3~[4-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-benzamide

N« Q
/ N
—
Q.0 8 =\
/S~H ﬁJk@ ~N.
0
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Exanpl e 79:
N- (5-tent-Butyl - 3-net hanesul f onyl am no- 2- net hoxy- pheny

WO 2605090333 PCT/US2005/006997

met hyl - 3-[ 4- (3- et hyl - 2-pyri di n-4-yl -3Hi m dazol - 4-yl)
-[1,2,3]triazol-1-yl]- benzamde / N N O=~ 25 H -117
Exanple00%/ 98938%r@ed/ Gispodsmethplebphenyl-1H-pyrazole-4-carbaldehyde
1 Yidna Z5- N 483287y B 5l Anmanhalt @nyl)-
(M%g{ﬁ%éﬂegggr% édrglI ptyrrti g‘iryge-nzéﬁagg% o@é\m de in ?ﬁgy@aﬁ%)
4-nretiyhbenzawide- @y dhopratiey magaereashfixa@pld FddazBleMp. mz 614

r e (Exanple 46). 5 N NOO/ ON ~S. N\ I N
mm@ﬁﬁﬁ“ﬁ?ﬁﬁh | / Exanple 79 was prepared from

3-met hyl - 2- pyri di n-4-yl - 3H i mi dazol e- 4- car bal dehyde

an .
EX‘?‘-‘glfi do8 ( sNHERETRI - thapesulfenylpmpine s methoxy-phenylit
mettiyi-BI8Gmet Kyl Pepiianyl-3 HAmbdabary 1) 41,2)3] triaeolslayliberemmide

as Exanple 39. ESI MS nz/z 615 [ C31H34N804S+H] +.
Exanpl e 80:

N- (5-tent-Butyl - 3- net hanesul &~qnyl am no- 2- net hoxy- pheny
)-4- methyl - 3- N
[4- (5-nethyl -1 -pyridin-2yl - 1H pyrazol -4-yl)-[1,2,3]tr
iazol-1-yl]- benzamde , 6 WN\V N O OMNM N OIN H
O O 5-Methyl -1 -pyridin-2-#l-1H pyrazol e-4- car bal dehyde
was prepared fromethyl acetoacetate and 2-pyri dyl
hydrazine in the same manner as

3-Netbyl2-ppnpdf-ithidagdprtapspaldelpgle  was prepared from benzene

car%&a%éeazl%l etBeA:' i %gr{u? ah%ﬁﬁ@fd%s( %@%br%pﬁ-gi)-methyl-3H—imidazole-4-

carbaldehyde (Example 46).

oY
‘/}\/N\
Q.0 /5 7 ~ N
H _0 H

Example 78 was prepared from 3-methyl-2-phenyl-3 H-imidazole-4-carbaldehyde and
3-azido-N-(5-tert-butyl-3-methane-sulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 614 [C32H35N7O4S+H]+.

Example 79: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-

methyl-3-[4~(3-methyl-2-pyridin-4-yl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-

benzamide
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NNN OOl ON/SH\ HNN O-118 W 2005/ 090333

PCT/ US2005/ 006997 Exanpl e 80 was prepared from
wo-20st009d33 | - pyri di n- 2-yl - 1H pyr azol e- 4- car bal deayads2005/006997

and

3-azido-N-(5-tert-butyl -3-nmet hane-sul fonyl am no- 2-neth

oxy- phenyl ) -4-net hyl - benzam de in the sanme manner as

-ﬁxwp@@yﬁan-ﬁumﬁlmleﬁiéarbmwé W20 prepalled- frétn EYATRLS-

Caﬁ%oi‘%mf’%r fn Btheyl Sa@e meRRARe Al osvglonrapsod-methyl-Rlxipidereay-

cafbhl‘déhy&?EfﬂMh
[ 2- et hyl - %2 2, 2 trifluoro-ethyl)-3Himdazol-4-yl]-

> [1, 2, 3]tr|azol 1- yl}-benzam de O N\WvCF, H 10
2-thhy|-3-(2,2,2-trif|uoro-ethytlﬁigﬁin1dazo|e-4-carb

al dehyde was prepared from ethyl i mdate

hydrochl ori de and 2, ~trifluogGethyl anine in the

sal ve manner as 3- iﬁ§’“\

cycl opropyl - 2- met#y/| ifjm da#Ohe- 4- car bal dehyde
(Exanpl e 45). NvCEN ‘N, N , g, NANN, N T
H H 15 Exanpl e 81 was® prepared from

2-methyl -3-(2,2,2-trifluoro-ethyl)-3Himdazol e- 4-

car bal dehyde and
Examplq gbwee pepered oy 3 yetyl-fapytidingsylt Fbimyitznvlerbeatbatdehide

andy apﬁlﬁﬁ%)\r (5%%%@ k- rQ&* g&ﬂ@@%@%%@@@&%ﬁﬂ? ) ¥Ry l-

10 berzrpyids ip tigsame manner as Example 39. ESIMS m/z 615 [C31H34N304S+H]
3-[4-(3-tert-Butyl-2-cycl opropyl -3H i m dazol -4-yl)-[1,
2,3]triazol-1-yl]-

Expmple- t e80: bu M(S—t?rtr&tth@m&tﬂahexﬂﬂoﬂythmm&z—mtﬁlﬁymhﬁﬂﬂ)ﬁ%

meltllylé-[q?(%-xxah)ble 115§ pyrldm -yl- lH-pyrz)zol ~4-yD-[1,2,3]triazol-1-yl]-

benzamide

15

5-Methyl-1-pyridin-2-yl-1 H-pyrazole-4-carbaldehyde was prepared from ethyl
acetoacetate and 2-pyridyl hydrazine in the same manner as 5-cyclopropyl-1-isopropyl-
20  1H-pyrazole-4-carbaldehyde (Example 49).
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25 H -119 WD 2005/ 090333 PCT/ US2005/ 006997
3-tert-Butyl-2-cycl opropyl -3H i m dazol e- 4- car bal dehyde

woasospoes3ar ed from cycl opropyl carboxam de an#CT/US2005/006997

tert-butylamne in the same manner as 2-cycl opropyl -

nmet hyl - 3Hi m dazol e- 4- car bal dehyde (Exanple 46). Nx
Ewple|801\was RreRard Hrom frm&hyapssidin-3-21- by radled-caghsldehyde

fg?[ﬂ gu%{gn%ﬂ -bu lgbm%thaqe sghc_mylamdmo 2-metl}loxy—phenyl)-4-methyl-

bepaarhidk dethy ga;neamdnner as Example 39. ESI MS m/z 615 [C31H34N304S+H]

3-azido-N-(5-tert-butyl -3-net hanesul f onyl am no- 2- net ho

xy- phenyl ) - 4-net hyl -benzam de in the sanme nmanner as
Efamaplpl e 89. ESH(SNE-Butyl-326 ethdfeshfotiioAmetHoxy-phenyl)-4-

it BB et @2 s s s O A g A R 2 riatalAy

ylb-bezanfidé 1-
cycl ohexyl - 5- net hyl - 1H pyrazol -4-yl)-[1, 2, 3]
triazol-1-yl]-4-nmethyl-benzamide 00 4 411 Il ,N-~ N

X/r OH15 Ov O

1- Cycl ohexyl - 5- nethyl F+ ~I;%ple 4- car bal dehyde was
prepared from et hyl acet ate and Cycl ohexyl
hydrazine (TCl) in the sadt manner as 5-cycl opropyl -1 -
i sopropyl -1 H pyrazol e- 4- car bal dehyde (Exanple 49). 20

2 YB3 0375 iseter bl bbb Holeh s HOpreraed o

ethylanetimidyte hgdlexlglbricﬁz—amdam-t{iﬂdomﬂ@hﬂin& if tieesaina nchedey de3-
cyclopropyl-2-methyl-3 H-imidazole-4-carbaldehyde (Example 45).

NS
r}wvca
0,0 o =\
/S\” ﬁ)ﬁ N’
_0

Example 81 was prepared from 2-methyl-3-(2,2,2-trifluoro-ethyl)-3 H-imidazole-4-
carbaldehyde and 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-
4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 620
[C2sH3,F3N,0,S+H]".

Example 82: 3-[4-(3-tert-Butyl-2-cyclopropyl-3 H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-
N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
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and
3-azido-N-(5-tent-butyl - 3-nmet hane-sul f onyl am no- 2- net

waanos/piesayl ) - 4- net hyl - benzami de in the sane RaENUSR008906997

Exanpl e 39. ESI M5 mz 620 [ C32H41N704S+H] +. 5 Exanpl e

3RP(BHW%?ﬂygemVpﬂéﬂﬁﬂﬁﬁ&ﬁ%%ﬁﬁﬂbﬂ#ﬂaﬁtno\@BnetMEmWﬂbheﬁym
\y | -
cJ&opgopgf@%rBéglzao de[ g’n rt%ﬁg%?#g% fhe slamkl%@ﬁ& a§52' éyc?opropn 3
metgX- 3HNnmlzole-l4|03ana hydedEparapB46has prepared from
2- nor phol i n-4-yl -t hi azol e- 5- car bal dehyde (Bi onet) and
3 -azido-N- (5 -tent-butyl -
- met hane- sul f onyl am no- 2- net hoxy- phe
benzam de in the sanejmnner as
626 [ C29H35N76S2+H] +.| Exanpl e

N-(5-tert-Butyl - SOth esul fo Nan??o- 2- met hoxy- pheny
1)-4 15 /SN jﬂ&@gm‘

met hyl - 3[4(3 ethyl 20phen Him dazol -4-yl)-[1,2,3
]Jtriazol-1-yl]-benzamde i N\ N OH

3- Et hyl - 2- phenyl - 3H i m dazol e- 4- car bal dehyde was
Emmplar8écbeflzamidebwmzpmmrecﬂﬁomé&HbﬂmmldecyalodropylP&PI-anﬁdmle-4-

| | = 3- hyl - 3
oo BdeaSat B0 MR G 2Ry b e B RO oy e
4-pdsthy ‘berNaﬁdMe itHQhé safi2 1 mdfhe? ORS /MXAGPES 39. ESI MS m/z 620

(NG 200997

1) - 4- net hyl -
e 39. ESI M5 niz

Example 83: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-
cyclohexyl-5-methyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide

o . L

AN N% — N\\'__C
(o] H
— (o]

o)

1-Cyclohexyl-5-methyl-1H-pyrazole-4-carbaldehyde ~was prepared from ethyl
acetoacetate and cyclohexyl hydrazine (TCI) in the same manner as 5-cyclopropyl-1-

isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

Kel
O
BN

Sy
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Exanpl e 85 was prepared from
3-et hyl - 2- phenyl - 3H i m dazol e- 4- car bal dehyde and 3-

waziadmodd3gs5 -tent-butyl -3 PCT/US2005/006997

- met hane- sul f onyl am no- 2- net hoxy- phenyl ) - 4- net hyl
benzam de in the same manner as Exanple 39. ESI M5 niz
Exmgpl¢ 33385 Nrapsd-from 1 5yglaxpl-ngetyl-1 H-pyrazole-4-carbaldehyde

o) S50 AL % 205y R0

benlzanad®in-the yarhe mam hS/Examplg 3 881 XS@k 520 [Cs3Hy INyONS+HY
NN OH10 \
5- Et hyl -1 - phenyl -1 H pyr azol e- 4- car bal dehyde was

Exmgdar e@4f r OMVE(ShM—Bﬁtﬂ)BanethaﬂéﬂlfomjlmBde pledivyxy-phenyl)-4-

h

mephil EEL B mpholfy L3 RuR SR ﬁp?ﬁlarﬂﬁobl ZUDEPEPIEny de
(Exanple 49). 1511z~ N NI ONO/ Hjg NNN N
H O Exanpl e 86 was prepared from
5- et hyl - 1- phenyl - 1H pyr azol e- 4- car ba:l\jehyde and 3-
azi do-N-(5 -tent-butyl-3 N
- met hane- sul f onyl am n@- 2- net hog@henyl ) -4-methyl 20
benzam de in the ga s anple 39. ESI M5 m z
628 [ C33H37N7O4 S+t
3 [ 4- (2- Benzyl - 3- net byl -'8

-1-yl]-N(5-

tert-butyl - 3- met hanesul f onyl am no- 2- met hoxy- phenyl ) - 4-

EW{%&%E% ﬁgﬁagg_}‘mﬁ 2 Ir\l"}orph%h%gl-yl-tﬁl%zo%e-g\ga%gl%gﬁy%g ?glonet) and
3- Qz-icBeN-z@-IterB—busiﬂ-ByhetB&ﬂwsnifoiada)mﬁe4-mah<barl-;ﬂ1ehgm¢-nwm:yl-
beRSERA! §%hd QT ZaPlE Whzample 39. ESIMS m/z 626 [CasblasNyOsSyHHI".

dazol -4-yl)-[1,2,3]triaz

Example 85: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-
methyl-3-[4-(3-ethyl-2-phenyl-3 H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-benzamide

e
\

N
N

3-Ethyl-2-phenyl-3 H-imidazole-4-carbaldehyde =~ was prepared from benzene
carboxamide and ethylamine in the same manner as 2-cyclopropyl-3-methyl-3H-

imidazole-4-carbaldehyde (Example 46).
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acetam de in the sanme manner as
2-cycl opropyl - 3- net hyl - 3H-i m dazol e- 4- car bal dehyde

WORBN@EMmPIB346). 5 cco OOON NNNIiISN\ H Pcta82005006997

Exanpl e 87 was prepared from
2- benzyl - 3- net hyl - 3H i m dazol e- 4- car bal dehyde and
3-azido-N-(5-tent-butyl-3

Exd1iplo 36 evas phdparsd et BeetiylsPesteayly3ipiaidyiole-4-ca®hldytydd @nd 3-

azecg)sﬁb A I?%%%G_MI b%g%;h%?lggulgc%ggﬁﬁ@e f cgg-ggatxl?q%p -lpﬁexl%/?)'-411§1§’lchyll\-/s 'z

befngal?iga 1(:rr5tB¢J tafil e BaiRl RERLaHpIE 30Y ESIMIR0A/2 6B IAVPRYNDLS AMI*)
et hyl -1-pyridi n-2-yl -1H pyrazol -4-yl)-1,2,3-triazol -1-
yl]-4-methyl -benzamde PINN QQNN -~-N MM OOH
15 OO0

Exugplp36: | N(§tentiButgl-3-methqnesl tonplamino-g-andihoxyepheasded-(5-

etﬁ{r/lgggg@ggﬁmn‘%&ﬂ- i -{%,gﬁgEdg?%ﬁﬁ@h&etﬂﬂ%eﬁiﬁx{diedy'

e sa
5-cycl opropyl -1 -i sopropyl - 1H pyrazol e-4-car bal dehyde
(Exanple 49). 201\ NNN OO ~1 ON~SNAX NNN H

0O H-123 WD 2005/090333 P US2005/ 006997 @anpl e 88
was prepareg@ fgom
5- et hyl -%g%uﬂw-?-—y'l—-’ll—lu\%ézol e—#4=Tdr ba}\\ﬁyde and

O
N~

H

5-Ethyl-1-phenyl-1H-pyrazole-4-carbaldehyde was prepared from ethyl 3-oxo-
pentanoate and phenyl hydrazine in the same manner as 5-cyclopropyl-1-isopropyl-1H-

pyrazole-4-carbaldehyde (Example 49).

Example 86 was prepared from 5-ethyl-1-phenyl-1H-pyrazole-4-carbaldehyde and 3-
azido-N-(5-tert-butyl-3-methane-sulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 628 [C33H37N7O4S+H]+

Example 87: 3-[4-(2-Benzyl-3-methyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-N-(5-
tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
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3 -azido-N-(5-tert-butyl-3
- met hane- sul f onyl am no- 2- net hoxy- phenyl ) - 4- net hyl -
woenmsade i n the sanme nmanner as Exanpl e 39. EBCTNS2005/p06997
629 [ C32H36NB04S+H] +. 5 Exanpl e 89:
N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
[)-4- methyl-3-[4-[spiro(6, 7-di hydro-5Hpyrrol o
X3Re) ls - .
2- ﬁé‘nz%r %}ntetﬁlﬂaggilﬁlgd'agolé/ Ly %ﬁ%%hg&e @H% r{irepared pfrom 2-phenyl
acPtgmleedm e gfroe BRpsY psrﬁcy[:lonrogylaq-mpﬂwﬁw@m&agole 4-carbaldehyde
xane] -3 -carbal dehyde was prepared from
(E{%Ei Q@g. ro[ 4. 5] dec-2-yl i deneam ne (Buckley, et al. J.
Chem Soc. 1947, 1507.) and
2- bronmo- 3-i sopropoxy- propenal in the sane manner as

cycl opropyl - 2- net 3Himda e- ar bal dehyde
(Exanple 45). 15 NV=A_ N OOO,/,Z% \ N N\NN HO O Fi

Exanpl e 89 was pf dd from
spi ro[ 6, 7-di hydrodSHRpw'r '1“2 al i m dazol e-5- 20
cycl ohexane] - 3- car bel dehy and

3-azido-N-(5-tert-butyl-3-nmethane sul fonyl am no- 2-

nmet hoxy- phenyl ) - 4- net hg/l -benzam de in the sane manner
Exganpls ?vm'faé paapareg SromyB-bapryl-Smethy E3 B riezela-4+qabaldehyde and

3-SR 12 Rbutyl-3-methane-sulfonyl -2-methoxy-ph ~meth
N- ( 5- t(ert Bu 1_n§ ﬁlgti%noggafnfmo grﬁoﬁ}épzenr}’e) %“f i hen

ben;a.rrgde{m_tlﬁelsamg ganner as Example 39. ESI MS m/z 628 [C33H37N7O4S+H]

(4-fluoro-phenyl)-5-nmethyl -1H pyrazol -4-yl]-[1,2,3]tri
azol -1-yl }-4-nmet hyl - benzam de -124 WO 2005/ 090333
EX@@D“U&OGE{S)&&%?WI—&-nEethlaNasillf¢nylmln@-z-ﬁ.etlio\xy-lphbh)ﬂb-w-(s-

coa AT RS- AP S T bemcamic
car baI dehyde (Maybri dge) and

3-azido-N-(5-tert-butyl-3- rret hane- sul f onyl am no- 2-
7
|
N

. N
le"\/——>_§/ Yy
H
(o]

5-Ethyl-1-pyridin-2-yl-1H-pyrazole-4-carbaldehyde was prepared from ethyl 3-oxo-
pentanoate and 2-pyridyl hydrazine in the same manner as 5-cyclopropyl-1-isopropyl-

1H-pyrazole-4-carbaldehyde (Example 49).

N
P

Ny
K%K/
Q.0 9 =
s Nag™
o N N
H
_O

Iz
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5 met hoxy- phenyl ) - 4- net hyl - benzam de in the sane
manner as Exanple 39. ESI M5 nfz 632

W CRRH8eBMN/ O4S+H] +. Exanpl e 91: PCT/US2005/006997
N-(5-tert-Butyl -3-nmet hanesul f onyl am no- 2- met hoxy- pheny
1)-3-[4-(1-

Exaneple L\%W?’r prepased-ipom $iqthoylrlapymiding2yl-) HipyrazoBt4-earbaldehyde gnd
b%ﬂo —ttﬁ)'i)ut?l@ﬂﬁ@mageesuliloglyﬂm%cj i nlelthog&l ph!é\}lyl)’\h n{et]‘Nl /O

bellZ@yldtt mh&%ahlesnaanmals Exampje 3% JEII-MS odr 629 [(efhises0nsisH] .
prepared from ethyl 3-oxo- pentanoate and cycl ohexyl
hydrazine (TCl) in the sanme manner as 5-cycl opropyl-1I-

Ed:nple opr8py| -NLB-Qytrlhﬁpl-ﬁ-imetm&rebﬂlt‘d@l‘Wﬁiﬁo{ZEXlaiﬁblxy?-pﬁ&)yl)-ct-
mﬁl\%}l’\%gple gp*rpgr#\l dliydro QH Np§r1'~\4l)lo [Ii| 2I:|a] Fll)l(i?ig%l-e.”-)gl%-&%fohexane)]-

[112;3]4t6Hz0hExY-bebzaniifiy | - 1H- pyr azol e- 4- car bal dehyde and
20

3-azido-N-(5-tert- butyl 3 met hane- sul f onyl am no- 2- met h

oxy- phenyl) - 4- net hyl - de in the sanme nmanner as
Exanple 39. ESI M niz 6 3H43N704S+H] +. -125 WO
2005/ 090333 PCT/ US2005/ G Exanpl e 92:

N-(5-tert-Butyl -3-net haneé*ul nyl ar ni no- 2- met hoxy- phen

yl)- 4-

nmet hyl - 3-{4-[5-nmet hyl -| - (1- net hyl - pi peridin-4-yl)-1Hp
Spirof® GHihaldrg SfL-pyirolq B P-af imdidzavle-5-tyoldHexineird evaitalbley ddNY  was

prgl%%rél}l{_llll‘%r% q81+a-?@&)réwg]%%%6—9&9%@?1%(*35&%# e? all. J.I Che%z. Soc. 1947,

1507 J)emkiyl-bmhme?f isdprdpaxyeprapehall 3n Ghg) sbh® Gnanmet Jas odyclopropyl-2-

mﬁﬁﬁﬁgﬁﬁ e%%q?b%%ﬁ%&&gﬁw\%ﬁxg%es was refluxed for 30

Example 89 was prepared from spiro[6,7-dihydro-5H-pyrrolo[1,2-a]imidazole-5-
cyclohexane]-3-carbaldehyde e and 3-azido-N-(5-fert-butyl-3-methanesulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide in the same manner as Example 39. ESI MS
m/z 592 [CaoH37N,0,S+H]".

Example 90: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[1-

(4-fluoro-phenyl)-5-methyl-1H-pyrazol-4-yl]-[1,2,3]triazol-1-yl}-4-methyl-

benzamide
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dried over MgSHA, filtered, and allowed to cool. The

resulting crystals were isolated 10 and recrystallized
wonwHEIBO to provide 7.2 g of tert-butyl PCT/US2005/006997

N- (1- Met hyl - pi peridin-4- ylidene)-hydrazi necar boxyl at e

as a white solid. A solution of 1 Mborane in THE (30

nm.) was added to solid 2.80 g (12. ) of
tert-butyl Ny
N- (1- Met hyl - pi peri diyr-4-yliden hydr azi necar boxyl at e.

The m xture was o 4 I ry ed er N2 for 16 h when 40
n. of 6M HO wassg
heated to 60 C for 3D mn he m xture was
concentrated in vacuo at anbient tenperature for 2
days. Petrol eumether (200 nL) and powdered NaCOH (5 g)
were added, and the m xture was stirred manually for

Examplg 190 TS nidkgnared wan drlr @flygre-phenylsomethy -l Hatyegole-4-
caBdeIfAE € (MhybHdEON aaat Béiiﬁg-]\f-g - RBhMSityk-33mBhe-sulfonylamino-2-

1- met hyl - pi peri'din-4-yl)- 20 hydrazine. I I 0 0 C) 9
5  methaxyphenyl)- thyNpengpmidg) ipjthy me manner as Example 39. ESI MS
#@Rﬂ - thyl - pi peridi n-4-yl)-1H pyrazol e- 4-car

’m%g deh%%gh&gésgﬁépared from 25 ethyl acetoacetate and
(1-net hyl - pi peridin-4-yl)-hydrazine in the same manner

BB oo VS R e anepulom giaormethexy- pappA>-14-0-

cy¢lolexyb5-ethy ] H-pyr 201120 (53] 0 083 -y dBR) dish 20610 7
fN~NN9 pOOI N\ NNNN iSF H,OExanple 92
was prepared from

5-met hyl -1 - (1- net hyl - pi pesidi n-4-yl)-1Hp zol e- 4-
car bal dehyde and ?:j
3-azi do- N- (- ter t - but yl - 3-yrey hanesul f opyl agi np- 2- net ho

.

Xy- phenyt)e <met hyl - bépzamni de in the s¥ manner as
Exanple 39. ESI M5 niz 635 @2H42N804S+ H
o) o

10

1-Cyclohexyl-5-ethyl-1H-pyrazole-4-carbaldehyde was prepared from ethyl 3-oxo-
pentanoate and cyclohexyl hydrazine (TCI) in the same manner as 5-cyclopropyl-1-

15 isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

N. /O
, N
—
0,,0 o} =
\\Sll 'N
7 ~” ﬁ)k@ N
e

Example 91 was prepared from 1-cyclohexyl-5-ethyl-1H-pyrazole-4-carbaldehyde and
20  3-azido-N-(5-tert-butyl-3-methane-sulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 634 [C33H43N7O4S+H]+.
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Exanpl e 93:
N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- net hoxy- pheny
WO 2e@/0peB36 5- PCT/US2005/006997
cycl opr opyl - 1- phenyl -1 H pyrazol - 4-y| )-[1,2,3]triazol -
-yl]1-4-methyl -benzanide 10 0 0 'N'N ON N V OH
Exampley 92: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-

m%}’@é%?“’?'ﬁ?%%‘ PR oKL ESL15r A5 bR A B
1-dhdepdaatid¢ hydrazine in the same manner as 5- 15
cycl opropyl -1-isopr opyl 1H pyr azol e- 4- car bal dehyde
(Exanple 49). N.10 @ ( ON,9.N\ NN.N Fi H
Exanpl e293 was prepared frogn Ve
rg;o\& 4- car b bal

5-cycl opy| M. _phenyl -i H de 20
S 1

and
3-azi dod N (5- tert but yl - 3- nft hane- sul f onyl| anijno- 2- met h
3 oxy- phenyl ) - 4-net hyl - benzani de in the. sanme manner as

Exanmpl e 39. ESI MB mfz 640 [ C34H37N704S+H| +. -127 WO
A 8&&5&10&%323 B@Td H%@%’illq{?é%%meﬁmmeean%s 0 g (100 mmol) of

N-(5-tert- | - 3- met hzt nesul fonyl am no- 2- met hoxy-
Bagthydmzing iry }_15_0 mL of hexanes was refluxed for 30 minutes. The hot solutlon was

drfed %lvsmgmj fﬁ‘t‘ef&ﬁrérgi aﬁro%ear édéh pﬂ“ﬁ@?éghlt%gyérﬁt%%lm%reﬂ_&lﬁfed

azol [1-4-methyl - benzam

10 an®~r¢°1'}’ iged frong ditaG} toprowvifle i78op 06 payt-brtyh 51 Metrybpripgedin-4-
yli?%%_w%%%ga%)?%%%ﬁ Ola whids s%hg‘ml ) was added to 4.36 nL

ornic acid nonoethyl ester in 30 nL
of THE under N2 at O T. The reaction was stirred at 0O

A G805, 1 Rl BT STEELS i LB Sy a3 AR o

tert-botyk dV’{(bl\A):tl@l«pmérldm 4-yhdene)-hydrazmecarboxylate The mixture was
15 stlfrg(} !él‘bdé}; gﬂ %0656 &V%/I}GP 1%0%%/1 g‘éﬁ h%sn tgarr] 5 |a;f<]ied ?he mixture was

heated to 60 °C for 30 min. The mixture was concentrated in vacuo at ambient

temperature for 2 days. Petroleum ether (200 mL) and powdered NaOH (5 g) were

added, and the mixture was stirred manually for 30 min. The mixture was dried with

MgSO,, filtered, and carefully concentrated to give 1.3 g of (1-methyl-piperidin-4-yl)-
20 hydrazine.

/\oM

[ |
S S
N .N
0 H
o 0o

5-Methyl-1-(1-methyl-piperidin-4-yl)-1 H-pyrazole-4-carbaldehyde was prepared from
25  ethyl acetoacetate and (1-methyl-piperidin-4-yl)-hydrazine in the same manner as 5-

cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).
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of pyridine-2-carboxylic acid with 4.7 g (29 mol ) of

CDl in 30 nL of THE for 12h) was slowy added. The
woeearstwaszwas al l owed to warmto room tenper at BCEUSH®S/006997

stirred for 12 h. The m xture was then poured into

ice cold 1M H3P04 (150 nL). Solid 15 NaHCO3 was added

to the m xture until the pH reached~s. The m xture was

extracted with EtOA¢c (3 x 100 he conbi ned

organi c extracts we washed wi NaHCO3 (100 ni) and

brine, dried wth, o filt , and concentrated to
provide 2.5 ¢ eLH%] : -Nay¥ i di n-2-yl - propi onat e
as an oil. "-0 N fa KN~ ‘Nl N OH2000

1- Cycl opr opy! - 5- pyr{ di n- 2-Y1 ~1H pyr azol e- 4- car bal dehyd

e was prepared fromethyl 3-

0Xx0- 3-pyri di n-2-yl - propi onat e and cyclp:propyl
E’FF\}HP‘&Z"En‘éaSoRrﬁP from S-methghhrél-weihnleripgidin-4-yl)-1H-pyrazole-4-

Poafdbhy RPNA YA/ o= SRRFORYN 3 Lk R84 Rh Saflioas Rl e Yl Eny1)-
Ca(é‘xarr@gg%_g).ffs RORF RSk G et oD

5 4-pots)-bogasde paTheSsans /Mpose9 s Exemplt S994 KAE MSeper 635
kopr opyl - 5- pyridi n-2-yl - 1H pyrazol e- 4-

K%%ggg%%%ﬁﬁgé and

3-azido-N-(5-tert-butyl -3-met hane- sul fonyl am no- 2-neth

- nyl -4 [ - kde, in the ne nner
e @il PN A TR AL o D AT s
cyelopnqpyk 19Henyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide
3-[4-(3-Benzyl -2-ethyl -3Himdazol -4-yl)-[1,2,3]triazo
[-1-yl]-N(5-tert-

but yl - 3- met hanesul f onyl 0- 2- met hoxy- yl)-4-nmet hy
| -benzamide H/N_ N NT@EFN Ec HNs 10

AT T
o \_/ \_/
o] H
0\ o

5-Cyclopropyl-1-phenyl-1H-pyrazole-4-carbaldehyde was prepared from methyl 3-
cyclopropyl-3-oxo-propionate and phenyl hydrazine in the same manner as 5-

15 cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

Example 93 was prepared from 5-cyclopropyl-1-phenyl-1H-pyrazole-4-carbaldehyde
20 and  3-azido-N-(5-tert-butyl-3-methane-sulfonylamino-2-methoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI MS m/z 640 [C34H37N7O4S+H]+.
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3-Benzyl - 2- et hyl - 3H i m dazol e- 4- car bal dehyde and
1- benzyl - 2-ethyl - 1H i m dazol e- 4- car bal dehyde were
wonepaved3i n t he same manner as PCT/US2005/006997
1, 2-di ethyl -5-fornylimdazol e and
1, 2-diethyl-4-fornylimdazole (Exanple 51). 15 NN o
Exampie 1940 M(S-Mt—lwtyl-:ﬁ-lnmtlitiﬁ)esﬁlfaimhmn&&-mﬁlopymhanﬁ);s-fﬂe(m

cyclgg{ﬂggfipp{"gd é? %ll'ﬁé’ﬁaz%ﬂﬁéﬁw&%%ﬁﬁ{’% - tl2"'rimst hoxy

benzsuhiday! ) - 4- met hyl - benzanmi de 20 in the same nmanner as
Exanple 39. ESI M5 mz 642 [ C34H39N/O4S+H] +. Exanpl e
96:

3-[4-(1-Benzyl - 2-et hyI 1H i m dazol -4-yl9q-[ol, 2, 3] tri azo
| -1-yl p-tert Ny o™
but yl -@jf(ohaneswpg\oﬁl?/r\ﬂ no- 2 nmet h phenyl ) - 4- met hy
| -benzanmi de -129 WD 2005/ 090333 PCT/ US2005/ 006997 OO
ONNNNN HI ~HI / Exanple 96 was prepared from
A sélg?on 6¢1 sopropytlngnelsulillhlbrpo da& I(ﬁ\/lélin %%r(? a.46d5e m)Ld 93, O(mmoﬁpwas
add&t tazuaﬁOnlL\l(3(6Efr mmpol)-otf uiawma adsrahhmnahyll ebteninl 30nmh of ZHRwider
XY oD henl th ami.de in the sanme nma
. Y 2 TS Stk R O o o P e nesd oS SR R R A
and9ffen at 40 °C for 30 min. The m.ixture was subsequently cooled to 0 °C and a
i B M SRR A0E M) [ODML AN, 8% S8 1935 RhSS

of pyS@iRE-QRMboyli ey itH JH‘H% (BZR o?‘dﬂ 0PI th 3. 8L of THF for 12h)
triazol-1-yl]-4-nmethyl-benza e 10 00 /gyp N- N N
was/slogly pddgdy{The reaction was allowed to warm to room temperature and stirred

for 22 1hS AME QRYurd wld ﬁ{éﬁlpoh}écpiﬂtéqéé @ol& wariebdgipye ?ﬂLWaSSOhd
repared from ethyl 3-0xo0-3- t hyl - pent anoat e and

Nyas addert Wwthe glmtﬁretqailglg%mgl—lmgi 7 qEhe mixture was extracted
w1t15Et@/Aﬁ:| @R Rf@%l’j The combined organic extracts were washed with NaHCO;

(100 mL) and brine, dried with MgSO,, filtered, and concentrated to provide 2.5 g ethyl

3-0x0-3-pyridin-2-yl-propionate as an oil.

N, N \l N \/
o l\ —_— N\/ N — N\/ N
Z
(o) H
o N— (o}

1-Cyclopropyl-5-pyridin-2-yl-1 H-pyrazole-4-carbaldehyde was prepared from ethy1 3-
ox0-3-pyridin-2-yl-propionate and cyclopropyl hydrazine oxalate in the same manner as

5-cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).
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15 i sopropyl -1 H pyrazol e- 4- car bal dehyde (Exanple 49).
/' Ni JgNNRINN HI N /0 H Exanple 97 was prepared

wonw®0SeIzsopr opyl - | - phenyl - 1H pyrazol e- 4- car batdaisyws/006997

and 20
3-azido-N-(5-tert-butyl -3-met hane- sul f onyl am no- 2- n( =t
hoxy- phenyl ) -4-net hyl - benzam de in the sanme nmanner as

ElHRIP 84 330 ErBo sbF épké%gggogé‘ggﬂz'ﬂ 1B a0

cafbaddhytdent - Buit y| 3-azideiNrEredtbiutyd-Asnatnnaou] npiaimiex3~mpthery

phf‘blh%fffwﬂ&ébaﬁ@ﬂw)m ShEHR e gy Favpplesy ) F4 VS 4l 4l
[C@ZQJN@@H}]M met hyl - benzamide 5 o" ~r" \I pO/ I ON
/SAN'\ NNON HiO H Exanple 98 vvas prepared from
1- (4- et hoxy- phenyl ) -5-net hyl -1 H pyrazol e- 4-

Eﬁﬂ{ﬂl@bﬂe@- ﬁg B&ByPI-etge 3Hﬂﬂﬂ|dazol- 4-yl)-[1,2 3]tr1azol- -yl]-N-(5-tert-

azi do- N- tert-butyl-3-nethane- sul'fo yl am no-2- 10
b“rhé‘t%'é‘ﬁ?“‘ﬂ??@#?l"}‘a'!ﬂ”r?e? HVFhOBEWi‘%Dd‘bmeFPYﬂ hén@aﬁée manner
as Exanple 39. ESI M5 mz 644 [ C33H37N/bS+H| +
Exanpl e 99:

N-(5-tert-Butyl -3-nmet hanesul yl atmgg-z nmet hoxy- phen
yl)-3-{4-[2- 4 ”
cycl opropyl , 2, 2=t |l u hM’S i m dazol -
4-yl] - [1 ]trlazol 1-yl nmet hyl - fefyzam de N~ F
O NF 714&’ @

3-Benzyl-2-ethyl-3 H-imidazole-4-carbaldehyde and 1-benzyl-2-ethyl-1H-imidazole-4-
carbaldehyde were prepared in the same manner as 1,2-diethyl-5-formylimidazole and

1,2-diethyl-4-formylimidazole (Example 51).

Example 95 was prepared from 3-benzyl-2-ethyl-3H-imidazole-4-carbaldehyde and 3-
azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
in the same manner as Example 39. ESI MS m/z 642 [C34H39N7O4S+H]+.

'Example 96: 3-[4-(1-Benzyl-2-ethyl-1H-imidazol-4-yl)-[1,2,3]triazol-1-y1]-N-(5-tert-

butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
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2-Cycl opropyl -3-(2,2,2-trifluoro-ethyl)-3Himdazol (--

- 4- car bal dehyde was prepared 20 from cycl opropyl
woaodsaxeass de and 2,2, 2-trifluoroethyl am ne i n POE/US20U8/006997

manner as 2-

cycl opropyl - 3- net hyl - 3H i m dazol e- 4- car bal dehyde

(Exanple 46). NL NF F OO O~EZN\V I NNNN HH

-131 WD 2005/ 090333 PCT/U82005/§§§397 Exanpl e 99 was

prepared from

2-cycl opropyl -3-(2,

4- car bal dehyde and

3-azido-N(5-ter®fb

Xy- phenyl)-4mrmﬂ%

Exanple 39. ESI M5 w2/z 6

Exanpl e 100:

N-(5-tert-Butyl -3-nmet hanesul f onyl am no- 2- net hoxy- pheny

Exahipiér 96 was prepared from 1—benzyl-2 -etha 11H—1m1dazole-4-carbaldehyde
% 4 phenyl sul T anyl EFPIH]daZO
(Exwph $)3] ap zfzwd%Ngiﬁfeﬁ- SafEdkenegIony laminy Smethoxgq
5 pheﬂgs@) A melryMeéd2dhidé-ih thé B MhndeHad Eﬁﬂlﬁﬂl& 39( BERMSSn/26842
al. Bioorg. Med. Chem Lett. 1992 0, 2681-2685)
[CaePBdbOnyHI2. 63 nmol ) was dissolved in 5 nL THE and
chilled to -78C, then n-BuLi (3.29 nL of a 1.6 M
solution in hexanes; 5.26 mmol) was added dropw se. 15
Example 97} JV(DferiButytBimethanesulfonyla® inor2-m@ thoxyi; phany)-8+é15-
E
el Aee O phaol-d B Zsjerihba Rty il =
10 war med to room tenperature. Ntersurnnglh
the reacti on was quenched with saturated gaqueous
NH4CL and diluted with E[E}c (30 nL) and @%jer (20

m.). The 91 &8&ers were sepfirated and the organjc
porti e shed—wirt h (20'Trt')—’br.igﬁ§4\20 20
an

-trif|uo§&né?hy|)-3rpinidazole-

esul f onyl am no- 2- et ho
&N'in the same nmanner as
[ CBOH34F3N704S+H] + 5

m), dried (MgSO4), filt d, concentrate d
chromat ogr aphed (0 - 5% Mef@HN-N CH2Cl12) to prOV|d 458
mg (2.1 0 nmol ; 80% of 1-nethyl-2- phenylsulfanyl-lH—

i m dazol e- 4- car boxal dehyde.

5-Isopropyl-1-phenyl-1H-pyrazole-4-carbaldehyde was prepared from ethyl 3-oxo-3-
methyl-pentanocate and phenyl hydrazine in the sarme manner as 5-cyclopropyl-1-

15  isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).

Example 97 was prepared from 5-isopropyl-1-phenyl- 1H-pyrazole-4-carbaldehyde and
20 3-azido-N-(5-tert-butyl-3-methane-sulfonylamino-2-mesthoxy-phenyl)-4-methyl-
benzamide in the same manner as Example 39. ESI M'S m/z 642 [C34H3N;0,S+H]".
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NYS N OO O,SN\ I NNNN HH25 Exanple 100 was
prepared from

wa-200st009d33 2- phenyl sul fanyl -1 H i m dazol e- 4- PCT/US2005/006997
car boxal dehyde and
3-azido-N-(5-tert-butyl -3-nmet hanesul f onyl am no- 2- net ho
xy- phenyl)-4-net hyl - benzam de in the sanme nmanner as

S GHPADAE, sl b BT e 1

(4-me(hxy-phenyBud-pieti -5t pyarazd-diyl ey v, 3 i 4v01-2-y BB 4-Rotylpheny
_ 4
be'lr%{“h‘gﬁ -3-{4-[3-nethyl - 2- (1- net hyl - | - phenyl - et hyl ) - 3H i

5 m dazol -4-yl]- [1,2,3] triazol-1-yl}-benzam de 5 N~
~N\ OH
3- Met hyl - 2- (I-nethyl-l-phenyl °3H i mi dazol e- 4- ca

rbal dehyde was pre fro NZq yl -i sobut yram de
in the sane manner %s 2- cyclo -3-nethyl -3H 10

i m dazol e- 4- carnfal e ( Ie 46) NN | ONOO
/ H ,SN\ N M 101 was prepared from
3- et hyl - 2- (1- nef'hyd - I'- | -ethyl )-3Him dazol e- 15

4- car bal dehyde and
S-azido-N—(5-tert-butyI-3-nethane sul f onyl am no- 2- net h

- oph I )-4- et - e I.n nner .a
Exflfple SBNGRY bfardE iy SRR oA SR R e
cartialdehyde (Maybridge) and 3-azido-N-(5-terz-butyl- _3-methane—su1fony1am1no-2-

10 metg )é/] q}&g%lfinzé{ﬂﬁ)ﬂ\él%}nl?% 1n3the st hey lI).:l;nll_ll-CII' :rag ?&%x%lple 35}/ )ES{ MS
m/z 644 [C33H37N7058+H]

Example 99: N-(S-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[2-
cyclopropyl-3-(2,2,2-trifluoro-ethyl)-3 H-imidazol- 4-yl]-[1,2,3]triazol-1-y1}-4-

15 methyl-benzamide
8%
o F
H
2-Cyclopropyl-3-(2,2,2-trifluoro-ethyl)-3 H-imidazole-4-carbaldehyde was prepared

20 from cyclopropyl carboxamide and 2,2,2-trifluoroeth/lamine in the same manner as 2-

cyclopropyl-3-methyl-3 H-imidazole-4-carbaldehyde (Example 46).
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20
1-yl]-N-(5-tert-butyl - 3- net hanesul f onyl am no- 2- net hoxy

wonhswgddss 4- net hyl - benzanmide \ OBn N 0 H - 13BCYWDS2005/006997

2005/ 090333 PCT/ US2005/ 006997
2- Benzyl oxynet hyl - 3- net hyl - 3H-i m dazol e- 4- car bal dehyde
Exaagple P2 yas gaeparednir@n 2bayalopitopyly3-6xh2-tnifiudeo-¢thyl)-BE-imataeole-

2- |.ppr. = 3- et -3Him | e- 4~
PR, % B RPN e TR s R BT metiorg
phbiiyNE-nidti@l-berzxaidel ie thd Ranvamaiice paBxdmpleo3d. ESI MS m/z 646

[Czéﬂﬁg‘gré%&ﬁﬁge;%l - 3-net hyl - 3Hi ni dazol e- 4-

3-azi do-N-(5-tent-butyl - 3-nmet hane- sul f onyl am no- 2- et h
oxy- | o (f)henéljz-4- nmet hyl - benzam de i n the same manner
E’ei*gyp& anplle 39V-(er-Htyhg-megipgesulfonylpmingrmethgxy-phenyl)-4-

mERATR| £ (31 éthyl-2-phenylsulfanyl-3H-imidazol-4-y1)-[1,2,3]triazol-1-yl]-
N-?IS_- % e(nt - Bu%ryl -p3- r?et han)ésul fonyl am );1%)[ 2- r%et hoxy-ygheny
bep;am,lde
nmet hyl - 3-[ 4- (1- phenyl -5-tri fl uoronet hyl -1 H pyrazol -4-y
[)-11,2,3]triazol-l-yl]- 15 benzamide FF NF ->, F

NN N/ FH O s
1- Phenyl - 5-t rﬁNf_\{/slI@mthgd;ll—l- %L\@OI\Q- car bal dehyde
was prepared kgem 1- phenyl - 5- NN
trifluoronethyl-1H pyrazol e-4-c@rboxylic acid ethyl
ester (Maybridge) in the same nmanner as
5-cycl opropyl -1 -isopropyl - 1H pyr azol e- 4- car bal dehyde
1-Methyhithiophgyyl- Ify-imyidgzole (Ohta, S. ‘et al. Bioorg. Med. Chem. Left. 1992,
40, 2681-2685) (500 mg; 2.63 mmol) was dissolved in 5 mL THF and chilled to -78°C,
then n-BuLi (3.29 mL of a 1.6 M solution in hexanes; 5.26 mmol) was added dropwise.
The solution was stirred at -78°C for 15 min, and then a solution of DMF (1.02 mL;
13.1 mmol) in 2 mL. THF was added dropwise. After stirring 10 min, the mixture was
warmed to room temperature. After stirring lh, the reaction was quenched with
saturated aqueous NH4Cl and diluted with EtOAc (30 mL) and water (20 mL). The
layers were separated and the organic portion was washed with water (20 mL), brine (20
mL), dried (MgSOy), filtered, concentrated, and chromatographed (0 — 5% MeOH in
CHxClp) to provid 458 mg (2.1 0 mmol; 80%) of 1-methyl-2-phenylsulfanyl-1H-

imidazole-4-carboxaldehyde.

Ny -8
o
N\
0.0 0 -
N N ‘N
N N
0 H

Example 100 was prepared from 1-methyl-2-phenylsulfanyl-1H-imidazole-4-
carboxaldehyde and  3-azido-N-(5-fert-butyl-3-methanesulfonylamino-2-methoxy-
phenyl)-4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 646
[C32H35N70,S,+H]".
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F F OpONF/SN\ I NNN HHII -134 WO
2005/ 090333 PCT/ US2005/ 006997 Exanpl e 103 was

wonreEaedsf rom PCT/US2005/006997

1- phenyl -5-trifluoronethyl -1 H pyrazol e-4- carbal dehyde
and
3-azi do-N-(5-tent-butyl - 3- net hane- sul f onyl am no- 2- net h

oxy- phenyl k A nethyl -pbenzanmi de.in the sa nanner .as
mxefile o PSS NG ARy B o laoti Ry P8P
methyls3¥{i- [3-ri Eehyl-2-(1-methyl-1-phenyl-ethyl)-3H-imidazol-4-yl]-
[1’2536‘{5?:1(%12611?{'1}_ ‘éﬁz\é'niﬁé met hanesul f onyl ami no- 2- met hoxy- pheny

(1-tart-butyl -piperidin-4-yl)-5-nethyl-|H pyrazol -4-yl
1-11,2,3]triazol-l-yl}-4- nethyl-benzamide 10 OO0 N NH
UHN NHZ a a N 6 + H2N NYO -3 NO6 NJ To 45.0 ¢
(398 mmml ) of 1-methyl {pilpefid-4-one in 500 i of
acetone was added dr i 5e 60.0 g (423 mmol ) of Mel
over 1 h. The m xture was stirred for 3h, cooled to

15 0 C, and filtered. The solids were washed with cold

acetone, and dried to provide 1, 1-
3-Mathye2-hirinethy b k-phgypethy gH3-iundazoldi4deartasichydsal evay el prepared

' a . A suspensi on of 64, 2 I
fron} ZybifintiRoniHnig B HREHCO haltherPf, ) Sty Ty Ol
imidvadle#-carvdldoydei(Ex8opledtnl ) of tert-butyl am ne was
stirred for 15 mn when 1.0 20 nL of 40% Triton B in
MeOH was added. The m xture was refluxed for 2 hr

under N2, and then it was extracted with Et20 (4 x 100
nm.). The aqueous p e was ba 'i'#}{@w'th 20g of NaCH
in 20 nmL of water, and then it S tracted further

with Et20 (4 x o800 )2 The=Bpnbi ned organic extracts

were washed w t/ﬁ*H ,)Kmn'over MpSO4, filtered,
and concentrated.” Jae re al oil was shaken with 1.5
L of petrol eum ether, 25 which was decanted and

concentrated. The residue was distilled under vacuum
Exainiple polowadigregaréd Gomf3-thethglk-2-¢ okl Pk i-eth¥)-8Hdamidheol e-

4-cq}ﬁ9§%ﬂyc&é )](' é‘?}‘é %éidg—&@éé}e%-rbtufy% En¥<°ltﬁzfr)1Ie-Fs)1‘1312‘(;n(}jll_adrﬁir?orl -Ir{egnoy%g/-
phenyl)-4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 656
[C3sHy N;O,S+HT™.

Example 102: 3-[4-(2-Benzyloxymethyl-3-methyl-3H-imidazol-4-yl)-[1,2,3]triazol-

1-yl]-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-

benzamide

g}\"’:\(\oan
AN
0

H
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Boc- hydrazine (1.59 g, 12.0 nmmmol) in 75 nL of hexanes.

The m xture was refluxed for -135 WO 2005/090333
WOeCHsW8eBe5/ 006997 30 m nutes, dried hot w t hptig®S4005/006997

filtered while hot, and then concentrated to provide

2-§é£;y?oe<1m§téyl-3-mﬂyl-3ﬁ timidazale-A-carbgldelgan e vah y prepared eftem b 8-
e RELA D' 0P Skl smefind oy S eb By SRS S ot

caghaprehydgi (Bxampleiddene) - hydr azi necar boxylic acid
tert-butyl ester. The m xture was stirred for 16 h,
and then 40 nL of 6M HO was added. The m xture was
5 heated to 60C for 30 mn. The m xture was
concentrated and 200 niL of petrol eum et her was added,

foll owed by powdere CH (5 g sy Tioen s urry was
stirred rranuallyfor Omn then the mixture was
dried with I\/gSO4,\\ oncentrat ed to give
1.21 g of (1- t ext>y pErldln 4-yl) - hydrazi ne
(1.21 g). NN O NN N OH OO

1-(1-tent-Butyl -piperidin- 4 yl)-5-net hyl -1 H pyrazol e- 4
- car bal dehyde was prepared 15 from ethyl acetoacetate
Exampl¢ 110%r wasouprgpargsi pieonn dRbeutzylokymbthivlr Bmiethgl-8 H-imivazole-4-
nner._. as
A opyl 1 A ert sl 3 melhgng sylfonylamyipor2methors-
10 phedafplethydBnzamide jnNhe Shrhg inam&r@s/Ex@nl}dle ).NBEST MNeE 658

Ie 104 was prepared from
[C?%%‘?E’ | gl Eugyl pidperi di n-4-yl)-5-nmet hyl -1 H pyrazol e-
car bal dehyde an

S R R
mEARP L (13%heniSh-tihifu dtomm e fhi T- IH{[@MWMI’EZOFQQ-

15 benzamide

1-Phenyl-5-trifluoromethyl-1H-pyrazole-4-carbaldehyde was prepared from 1-phenyl-5-
20  trifluoromethyl-1H-pyrazole-4-carboxylic acid ethyl ester (Maybridge) in the same
manner as 5-cyclopropyl-1-isopropyl-1H-pyrazole-4-carbaldehyde (Example 49).
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WO 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 105:
3-{4-[2-(1-Benzyl oxy-cycl opropyl ) - 3-net hyl - 3H i m dazol

WO426005/0pe33p 1, 2, 3] PCT/US2005/006997

triazol-l-yl}-N(5-tert-butyl-3-nethanesu
| f onyl ami no- 2- net hoxy- phenyl ) -4- nethyl - benzam de 0
H N 11-60Bn 1-Hydroxy-cycl opr opanecar boxylic acid

PG P b R 1o bl SRR Rdu Ptbers-

carbaldehgdle oi lapdf or3- aﬂdo-N}(ﬁl-ferBanyM-mbt‘hem' -slgfoftlaththord-methoxy-

Pl MR R 8 s T BB O P s

[(hgleiZEﬁ\BO\{@EH]dl luted with EtOAc and washed with
saturated NH4Cl. The wash was extracted once with
Et OAc, and the conbined extracts were washed with

ER#mpR, 10df W-Mtiﬂhtﬁlﬁsaﬁanéshifbmzﬁﬂmomﬁ@ﬂﬁk&@h@ﬁ&na f4f -

chr omat ogr aphed (0-50% Et OAc in hexanes% pr ovi de
(ten- lHJéyl( p 5d1w1) Supethyl-1H-pyrazol-4-yl]-[1,2 ]trlazol- -yl}-4-
nReyIpkmaxridy Cl opr opanecar boxylic acid nethyl ester
that was dissolved in 14 nL of 1:1 15 EtOH/ THF. Sodi um
hydroxi de (1M 5.63 nL) was added, and the m xture was
stirred for 4h. After concentrating 5 mL of water,,
wasj added an he soluti on was ext K qr once wi'thh *
Et 20 Fhe—aqledus MraW\[(fa Wsted to pe '
and the Jsuspension’ was extragfed twice wt
EtC{Ac The extlracts were washed with brine, drie
wWith Na2SO4, filtered, and concenttated to provide 723
ng of 1-Benzyl oxy 20 cycl opropanecar boxylic acid. To
the above acid (3.76 mmol) in 10 nL of CH2Cl2 was
Taddddg Z382mmiol) 6f Maﬂmbbmem-4-2>ht dix 30§ ImlC loff @acetoiee whs added

st B 8l a1 i R a0 bk b ot S ol o
0 AC, amifl ﬁltMEEE Tha dolgls %rdsﬂv(yashaf wmlrlaﬁa acemgg@lﬁl‘_ <§rieado b@)afge g 1-
um e oin was adde
dlA“EPYF ﬂ@xwiaenﬁl’é%@ F‘Srar%aée Wfsh‘g{% IMen 1 mL of 25
saturated NaHCO3 was added. The m xture was ext ract ed
tw ce t extracts were conbin
Avé\éméﬂ?éﬂ‘v)mwF ﬁ‘IF % g?é3 na?l?léa? J\nltqﬁmﬁazlsmxo-mm@mé@ wéﬁa in 50

m!LQﬁT SRk hd Qﬁm‘L‘{SGX)’ RoYf RPAouilafine was stirred for 15 min when 1.0
benzyl oxy cycl opr opanecar boxylic acid am de as a

m&@f H8% Biten Bapghe g5 added. (The pryture was refluxed for 2 hr under N,
and then it was extracted with EtzO (4 x 100 mL). The aqueous phase was basified with

20g of NaOH in 20 mL of water, and then it was extracted further with Et;0 (4 x 100

Iﬂ

mL). The combined organic extracts were washed with brine, dried over MgSO,,
filtered, and concentrated. The residual oil was shaken with 1.5 L of petroleum ether,
which was decanted and concentrated. The residue was distilled under vacuum to

provide 1.8 g of 1-tert-butyl-piperid-4-one.

To 1.8 g (11.6 mmol) of 1-fert-butyl-piperid-4-one in 10 mL of hexanes was added

Boc-hydrazine (1.59 g, 12.0 mmol) in 75 mL of hexanes. The mixture was refluxed for
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2- (1- Benzyl oxy-cycl opropyl ) - 3-net hyl - 3Hi m dazol e-4-ca
wohadscetsssle was prepared from PCT/US2005/006997

1- benzyl oxy- cycl opr opanecar boxylic acid amde in the

30 RGP fRE VAP AL s Flired i beh aiAberiopsymialeg deprov ide

ber-B&)1- - N H
RS NG it il

2- (1 benzyl oxy-cycl opropyl)-3-net hyl - 3Hi m dazol e-

A 14 s%ﬁ&l@ﬁ'b@%'ﬂé(qlr?TﬁFd%S 7 mL, 28.7 mmol) was added to N'-(1-tert-Butyl-
3-azid 5-tert | -°3- et hane- sul f onyl am no- 2- mét h

pipegdig-4-ylige ﬁ«}m;mwatbemw acisbigrthvind esten The @lsfarﬁewwmﬁmd
for 1%, E%SQHHJ |8 mP-of B HMBRVAY £8P Hhe L GEHANEGRe S8 db e for 30
min. @h{: ml{itane(vzds lem:ytlramyanﬂ 200 dilneftpietrblewn lathed) wds-asidedy WlloBFied
oy o IEENegrL i S v e el 20 A it
mlxtulmakwﬁod«}bdpshﬂnMg)SO4,151te¢edImnh)don¢wﬁmaamajgive) 1721 ¢2N(b#-7t-
n. 3r xVy- 2, 2--di et hyl - propi oni ¢ acid nmet hyl ester
b“”%??ﬂ?“%%@%@”ﬁ%@%?' 40 nl of 20 THE at 0 C was
treated with 1.0 g (25 mmol ) of 60% NaH in mneral oil
for 20 mn. Benzyl bromde (2.97 nmi, 25.0 mml) was

added dropwi se over 10 mpautes. The m re was
stirred overnight, 30 NnQf water was agded, and the
m xture was extracted i th Et QAc (3 x L0Q nL). The

conbi neek Skt hactsmere wished wiThbrinel dried with
MySO4, filtered, and coxcpritrated. The weprdue was
di ssolved in 40 nmL of Et@ 28 25 nL of %[}Ia(}l was
added, and the mixture was heated to 80 Cofor 12 h.

The m xture was cool ed, neutralized with 2M HCl, and
extracted with EtOQAc (3 x 100 nlL). The conbi ned

1- (1%L3aypﬁpmle4%smﬁthw IH-p?fadelS—A dAfdaRehyict hwhd) Sgﬂ:fared

filtered, concentrated and_chr omat ographed 00%
fromegifeyh acqtopcfate A &) -rerpbusylanipegidingd-11) @YWIBe wefhﬁ wlas( panner

as 5- %yé.?rofpgéggo53680@38gysapfaﬁo1@-mcqrbard$§5%e‘(ﬁ£ﬂﬁé419)90333

K

)mN/E:)
)
0,0 o =
\‘S'I _N
r'd ‘H u)k@ “N
/O

Example 104 was prepared from 1-(1-tert-butyl-piperidin-4-yl)-5-methyl-1H-pyrazole—
4-carbaldehyde  and  3-azido-N-(5-fers-butyl-3-methanesulfonylamino-2-methoxy—
phenyl)-4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 677
[C3sHisNgO4S+H]".
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To a 0 C solution of 2.4 g (11.4 mol ) of
3-benzyl oxy- 2, 2-di net hyl - propi onic acid and 1.65 n

wO2005H90a381 ) of Et3N in 80 niL of chl orof orm wasCcaasems/ 006997

1.04 mL (11.5 mmol) of ethyl chloroformate. After

stirring for 15 mn, NH3 gas was passed through 5 the
Exahplei od0%:0r 15{4ﬁlizf(i!l-tlhszyld’mcychmmmﬂ)@mﬂwﬂaéﬂsiinﬁdams-yll-

and med {9

IR YRS ek SR EERR BN Hob e Sald - pheny-4-
n&ﬂ@tbaﬂanmms concentrated to near dryness. The

resulting residue was crystallized from

benzene/ hexanes (16 nL/40 nl) mxture to provide 2.3

g of 3-benzyl oxy-2, 2-di nethyl - propi onam de. N OBn O

10 H |-|2N:ﬂ§O Bn

2- (2-Benzyl oxy-1, 1-di net hyl ¥et hyl ) - 3- net hyl - 3H-i m dazo

| e- 4- car bal dehyde was prepared from

3- benzyl oxy- 2, 2- di net hyl - propi onam de in the sane
1-bydroay-capdoftepanecarboxylic acid methyl ester (Acros; 1.00 g, 8.61 mmol) in 24

LS QR B 0 P SR o 1

minx aBgizel HrGﬁldw(Ss larnﬁpal Fdminol) rind Buyl (0.32 g, 0.85 mmol) were then

aq%hq{, é_gg g]réz i tue%wﬁsaﬁtlargﬂ g‘getéﬁé{’fd e['ilh ¥n1>)(ture was dhl}i‘!ea %VII![-h EtOAc and
washad ivah- tfrSied VH,CHUMTYE -WisHBia @RQacidd bRy idEROAS - anthe

t hyl - de in_the sanme man
coTPHEL A 341 HSHON 1567090 e SR U soneontated,
arﬁ@l’@ﬂle@ogi%?led (0- 50% EtOAc in hexanes) to provide 774 mg f3 .75 mmol) of 1-

3-{4-[1 Benzyl - pi perjdin-4-yl)-5-nmethyl -l H pyrazol -
begpzx}p)}y-cyc opropanecarboxyhc acid methyl ester that was dissolved in 14 mL of 1:1

Edoh/2HB] tSBHl@ﬁlq{yd}odee}(llbf 683 Q! g tywdd léﬁé'éd' AdMBE B‘ﬁ}@tﬁl%%d‘s%ﬂﬁlad

an no- 2- met hoxy- -4- -benzam d
fop 6@5%{5@03@@@@?@@ avfomwvas aBd\e d the wlutlon was extracted

once with Et;0. The aqueous layer was then adjusted to pH 3 with HCI, and the

suspension was extracted twice with EtOAc. The extracts were washed with brine,
dried with Na;SO,, filtered, and concentrated to provide 723 mg of 1-Benzyloxy-"
cyclopropanecarboxylic acid. To the above acid (3.76 mmol) in 10 mL of CH,Cl, was
added 2.82 mL (5.64 mmol) of 2M oxalyl chloride in CH,Cl, and one drop of DMF.
After stirring for 15 min, the mixture was concentrated and redissolved in 4 mL of
MTBE and 0.15 mL of CH,Cl, and chilled to 0 °C. Ammonium hydroxide (28% in
water; 0.78 mL) was added, and the mixture was stirred for 15 min when 1 mL of
saturated NaHCOs was added. The mixture was extracted twice with EtOAc, and the
extracts were combined, washed with brine, dried with Na,SO,, filtered, and
concentrated to provide 550 mg of 1-benzyloxy-cyclopropanecarboxylic acid amide as a

yellow oil.
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1- (1- Benzyl - pi peri din-4-yl)-5-net hyl - 1H pyrazol e- 4-car

woabd@oyde was prepared from ethyl acetoacet apeTansgnos/006997

(1- benzyl - pi peridi n-4-yl)-hydrazine in the same manner
as 5- 5 ‘
cycl opropyl -1 -isopropyl - 1H pyrazol e- 4- car bal dehyde

SR I I LR R N

fromranbeizyRy-celombpankeapbanglid dbid- dmide ) mhit@r saaien enapfeangioe
cyc%éip\xgg-gﬁﬂgggyg{?iqaizglh,-]h%’arblaldglly'}e ’ErEzli\zlthe |48 H 10 Exanple

1- (1- benzyl - pi peri di n-4-yl)-5-nethyl - 1H pyrazol e- 4-
car bal dehyde and
3-azido-N-(5-tert-butyl -3-nmet hanes fonylanino-Z-netho

Xy- phenyl)- 4- nethyl nzan1de t e same nmanner as
Exanpl e 39. ESI 711 6N804S+Fﬂ+ 15
Exanpl e 108:

4-(4-{1-[5-(5- tef Hanesulfonylan1no 2-nmet h
oXy- phenylcarbam)ylao phenyl] 1H[ 1, 2, 3]

triazol-4-yl}-2- cyclopropyl

pyrazol - 3-yl ) - pi peri di ne- 1- carboxyllc acid tert-butyl
Example 109 wgs prepapsl &omi2-M -henzyloxy-cyclopropy i3 tpetisnt 3G nadazyle-
- O -N-(5-tert- - .
4 celrbe%%@l_yg% ( 2anélt h gxa;/z(l:dgr b 8 tert bu yrrlgth%nlepsglrf?rg/lammo 2-methoxy
phepyléﬂan%hylfopmmxd@mcﬂlplsm mamrrﬁe -4 Exanipbe §9.i @SduMEI ni/n 684

nner as et hyl
Khﬂht 0- taldin-z-yl-propionate (Exanmpl e 94). -140

Example 106: 3-{4-[2-(2-Benzyloxy-1,1-dimethyl-ethyl)-3-methyl-3 H-imidazol-4-
yl]-[1,2,3]triazol-1-yl}-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-

4-methyl-benzamide

o]

HZNJ><\OBn

3-Hydroxy-2,2-dimethyl-propionic acid methyl ester (3.00 g, 22.7 mmol) in 40 mL of
THEF at 0 °C was treated with 1.0 g (25 mmol) of 60% NaH in mineral oil for 20 min.
Benzyl bromide (2.97 mL, 25.0 mmol) was added dropwise over 10 minutes. The
mixture was stirred overnight, 30 mL of water was added, and the mixture was extracted
with EtOAc (3 x 100 mL). The combined extracts were washed with brine, dried with
MgSO,, filtered, and concentrated. The residue was dissolved in 40 mL of EtOH, 28
mL of 2M NaOH was added, and the mixture was heated to 80 °C for 12 h. The mixture
was cooled, neutralized with 2M HCl, and extracted with EtOAc (3 x 100 mL). The
combined extracts were washed with brine, dried with MgSQ,, filtered, concentrated,
and chromatographed (10-100% EtOAc in hexanes) to provide 2.4 g of 3-benzyloxy-
2,2-dimethyl-propionic acid.
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wORBBM9es36 2- Cycl opr opyl - 4- et hoxycar bonyl - 2H pyPazmiS2@5406997

|)-piperidine was prepared 5 from
N- Boc- 4- ( 2- et hoxycar bonyl - acetyl ) - pi peri di ne and
cycl opr opyl hydrazine oxal ate in the sane nmanner as

T e SRYRER e e ARRD e SuTh R B blopii o

and31.42 nﬂT(Dl J noholP M BigHn \8asnkad€ el ofoforth wdDadfled 1.049nL (11.5

I 1 . .
mBOD.9f 1) EPlorobaralsy 1A er string feratiyainy Nobigeh prs pespecayugh
the Qd)lﬁﬁcb’ﬂ ﬁ)r 8 thlﬁtesl Thértes@ifing EdspdsioAfntal Fensdvied Fomahéice B&8hGnd
d{ e.solution was concentratedgﬁnd di ssol ved

cfved o niaveietey EpCSuERDOOR TS Blided andifie Gitratypsgongephated
to'Tﬂeir dryigs. ehb E@ﬁﬁlr’\%’%ﬁldﬁ@ﬁ@@%sﬂl’h&'ﬂ fRfh %z&fe/lﬁkérﬁ?(lgmmo

dri ed over Itered, concentrated
m&hmaﬁ*aﬁé(gpr@m\%a 3(@nt Bewa oo 2 danast-Rrpionamidey| ve 330
nmg of N-Boc-4-(4-carboxy- 15
2-cycl opropyl - 2H pyrazol -3-yl ) -pi peridine as a white
powder. The above acid (30 , 0.894 mmol ) was
di ssolved in 5 nL of THF. his solution was added
3.58 nL (3.58 mml ) of 1 or%he in THF. After
stirring for 5h, the mXTyure was poured into 15 nlL of
5% HCI. The solution was extracted with 200 nL of
Et OAc, 20 and the extract was washed wth saturated
2- R@B%k)@@q pflmféﬁmyl chj/l?—g ~r{1- 3m1§ﬁnazolef4| sl ®tlyde | was
concentrated nd c ronatograp 10-100 EtCAc in
PrRRAE é:gJ}‘l‘lt e@,zx,l@(yléé- ﬁ@ethﬂfproplonaml e in the same manner as 2-
0@&& pyrazol - 3-yl
%*plpeﬁ?g%ﬂgyggﬂggﬂgmggﬁ%P%REE%%QE££¥%e%Ek mmol ) was
stirred overnight in 10 nL of THF with 270 ng (3.1
mrol ) of activated MhQ2. The m xtyre was filtered and
concentrated to provi fgiqzs
Boc- 4- ( 2- cyclopropyl yr@zol - 3-yl)-piperid
NN YO HH~/ O
2Q0. 006997  Exanpl e 108 was

ine. NNA OO _
-141 WD 2005/ 0909;58,
prepared from b

N- Boc- 4- ( 2- cycloprop?l-4 fo | - 2H pyrazol - 3-yl ) -

Example 106 was prepared from 2-(2-benzyloxy-1,1-dimethyl-ethyl)-3-methyl-3H-
imidazole-4-carbaldehyde and 3-azido-N-(5-fert-butyl-3-methane-sulfonylamino-2-
methoxy-phenyl)-4-methyl-benzamide in the same manner as Example 39. ESI MS
m/z 700 [Cs7H,sN;0sS+H]'.

Example 107: 3-{4-[1-(1-Benzyl-piperidin-4-yl)-5-methyl-1H-pyrazol-4-yl]-

[1,2,3]triazol-1-yl}-N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-

methyl-benzamide
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pi peridi ne and
3-azi do- N- (5-teat-butyl - 3- net hane- sul f onyl am no- 2- net h

woxyesphesy| ) - 4- net hyl - benzam de in the same mMRATAIS2@S/006997

Exanple 39. ESI M5 mfz 747 5 [ C38H50N8O6S+H] +. Exanpl e
109:
[[2-(4-{1-[5-(5-tert-Butyl £3- nethanesulfonwtanlno 2-nme

t hoxy- phenyl car banoy, N

l)-2- nethyl h nyIL_lH;[lﬁé;%]trlazol-g-yﬁﬁjz-phenyl-

H pyr azol”-"&- -ethyl ] -cambam ¢ acid benz) ster 10

0000 O0I'" Cbz. HACH + />(:sz/0AE1v§e

5- benzyl oxycar bonyl am no- 3- pent anoat e Hpr epar ed

from N-Cbz-[3- alanine in tRe same manner a$ et hyl
3-0x0-3-pyridin-2-yl-propionate (Exanple 94). 15 Cbhz

Cbz OONHNH Chz, N, NHOMNM N OH OO
LG Rerntpingding-Pherysth i pmaeeois4-gulalgehzda jap -rreparsnfrem
eﬁ?] aecRRABANE Mt @fbeﬁﬁﬁplp%(ﬁﬁﬁ[ﬁﬂh}fdfa‘%meQB MYL same manner as 5-

benz¥loxycarbo | am no- 3- oXo- pentanoate in the sane
Yeaomenyl-1gsppsepyl-1H-pyrazole-4-carbaldehyde (Example 49). (1-Benzyl-

pﬁ]égl‘ﬁﬁ 44yE§<gch¥z%eo Ral F}Sfépafledf gfﬁy kﬂ;%f’%fn@rg&w éng 1_1)1 Ofi’lhp&{ne

di ne e 108
HER%G#‘GF -m@@ymsergﬂlreﬁai)éwdrazmﬂExample 92).

[ 2-(4-fornyl -2-phenyl - 2H pyrazol -3-yl)-ethyl]- 25

carbanmi c acid benzyl ester and

3-azido-N-(5-tert-butyl-3- nethaneﬁggyﬁonylanlno 2-

-142 WD 2005/ 090333 PCT/ US2005/ (&

nmet hoxy- phenyl ) - 4- ne | - benza e in the sane nmanner

as Exanple 39. EZl, m,z 777 1HAANBO6S+H] +.

Exanpl e 110: )&N

N—(5-tent-ButyI-2-HEonuy- nyI) 3-[4-(2-cycl opropyl -

3-methyl -3H 5 -

i mdazol -4-yl)-[1,2,3]triazol-1-yl]-4-nethyl-benzam de
Example 107 was prepared from 1-(1-benzyl-piperidin-4-yl)-5-methyl-1H-pyrazole-4-
carbaldehyde and 3-azido-N-(5-fert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-
4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 711

[CasHasNgO4S+H] .

Example 108: 4-(4-{1-[S-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-
phenylcarbamoyl)-2-methyl-phenyl]-1H-[1,2,3]triazol-4-y1}-2-cyclopropyl-2 H-
pyrazol-3-yl)-piperidine-1-carboxylic acid zert-butyl ester

o 0

\J):r,\O/‘LOH + HOUO/\ —_— \l:ro)uo/\
0

(o}

N-Boc-4-(2-Ethoxycarbonyl-acetyl)-piperidine was prepared from N-Boc-piperidine-4-
carboxylic acid in the same manner as ethyl 3-oxo-3-pyridin-2-yl-propionate (Example
94).
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o I N\ N3 ,0HI
3-Azi do- N- (5-tert-butyl - 2- net hoxy- phenyl ) - 4- net hyl - ben

woamisiheodsas prepared from 3- | o azi do-4- et hyl POBUBZI06/006997

acid (US 04/102492) and _
5-tert-butyl - 2-met hoxy- phenylam ne in the sane manner

as
3-azido-N-(5-tert-butyle3-met hanesulfonyl ag, no- 2- net ho

heny! )- 4- mst hyl - belfza anpl e 15)Y N
%ltf p g(qf%pared fr NJ(O’Q

Exa.trpLeNfE
\ /
2 cyE propyl 3- net hyl - |\rj1—dazol e-4-carb dethde

(Exanpl e 46) and &
3-azido-N-(5-tert-butyl - 3 met hoxy- phenyl ) - 4- et hyl - ben
zam de in the sanme manner as Exanple 39. ESI Ms nal/z

N@oﬁ: 4[- éﬁéﬁ?%-4ﬂthox ﬁagbcglé'?g?wgrazgl%%lppr)egigipf 4VES _pa;ipa{ed
frgpjrM@olc-43(-2-ethoxycarbonyl-acetyl)—plperldme and ac;fglloprol_oyll hy_dra_zirlrlgtol)qcalate
e A o 0 S S

esF%E‘(EkBﬁﬁEEBDOG%?
3-Azi do-N-(5-tert-butyl -3-cyan-2- met hoxy- phenyl ) - 4- net
hyl - benzam de was prepared from 3-azi do-4- et hyl
Abehizion of Ba1 ¢hI( @&2@%&@3ﬂmma@}ﬂwas added to 0.540 g (1.49 rﬁmol) N-

s b Stedparbnd T Py rel brylpsgaime UL
EOH, h@ﬂf@%ﬂfrfr@ratlaerrcrmr 28 HBthE‘ Qaqunmemo}méhtaﬁh m{h dk%?d}&a%

l(g(lgm%t@fxi (q,\%{gmb) %}%@quf érﬁ HCI (10 mL) The extract F\)Nas washed
wth CYE 9D S0 Bhind - (58 tAY), - Rldal Bied a%gh6;, 4rikatPaL ARy A%d, and

chromatographed (0-100% EtOAc in hexanes) to give 330 mg of N-Boc-4-(4-carboxy-
2-cyclopropyl-2 H-pyrazol-3-yl)-piperidine as a white powder.

The above acid (300 mg, 0.894 mmol) was dissolved in 5 mL of THF. To this solution
was added 3.58 mL (3.58 mmol) of 1M borane in THF. After stirring for 5h, the mixture
was poured into 15 mL of 5% HCI. The solution was extracted with 200 mL of EtOAc,
and the extract was washed with saturated NaHCO; and brine, dried over MgSO,,
filtered, concentrated, and chromatographed (10-100 EtOAc in hexanes) to give 120 mg
of N-Boc-4-(2-cyclopropyl-4-hydroxymethyl-2 H-pyrazol-3-yl)-piperidine. This alcohol
(100 mg, 0.31 mmol) was stirred overnight in 10 mL of THF with 270 mg (3.1 mmol)
of activated MnO,. The mixture was filtered and concentrated to provide 70 mg of N-

Boc-4-(2-cyclopropyl-4-formyl-2H-pyrazol-3-yl)-piperidine.

N.N/A
//

(o] —
N
N Nen
H
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(Exanpl e 46) and
3-azido-N-(5-tert-butyl -3-cyano- 2- net hoxy- phenyl ) - 4- ne

wOhyis/09@0B3benzam de in the sane manner as ExanpCe&u32005/006997
ESI MS ni/z 510 [ C2O9H31IN/O2+H] +. Exanple 112:
N-(5-tert-Butyl - 2-met hanesul fi nyl - phenyl )-3-[4-(2-cycl
opropyl -3- methyl - 3H—in1idazo| 4-yl)- [1, 2, 3]

n 1. Q 15
e NG s M W i B e L e S DR
plph‘}dlncba'rdz &-mlde-M\ﬁSteip{bap’i}Bemi:thahe-sﬂfdﬁyhnindﬁ}«ﬁ}eﬂmkhphenyl) 4-
ol ¢c_acid. ( 04/ 102492 rt but
o E A R hNE S g 747
5 [C3:HgNARSNH['S-t ert - but yl - 3- 20
met hanesul f onyl am no- 2- net hoxy- phenyl ) - 4- et hyl - benzam
ide (Exanple 15). N N NN N N -144 WO 2005/ 090333

Eﬁﬁﬁ'{)lUSZOQE/ 00GR9AE- {1QSQWérﬁBllt%'%Whﬁfe@ﬂ%x@lhrﬁnh%methoxy-
églopr%@%l-s- zol e- 4- carbalde£¥
-ghaahyl-phenyl] 1H—[1 2 3]tr1azol-4-yl}-2-phenyl—2 -pyrazol-

3§r)fmi cd¥bhmid £ b&izyVdstes- MEL hanesul finyl - phenyl ) - 4-ne

t hyl - benzam de in the same nanner as Exanple 39. ESI
10 MS mfz 517 [ C28H32N6QRS+H] +. 5 Exanple 113:

N- (5-tent - Butoyl - 3- npt Ranesul f onyl am no- 2uned hyl - phenyl
)-3-] 4.0(zQN./\)LOH JI\/IL ——»  Cbz. /\/u\)L ~
cycl opropgyl - 3- netﬁyl-sﬁw m dazol - 4- yﬁb [1, 2, 3]tr|azo
1-yl]-4-methyl -benzamide o /s HI ON( ~~ N3 %I0

3- Azi do- N-(5-tert-butyl - 3-net hanesul f onyl am no- 2- net hy
Ethylp Hebsprylogyasthonylpmingehoxmedtanopis e maemeedf fom N-Cbz-B-

gkt (Bl PSP e b4 DY IRRIEE AP L.

15 in the sane manner as 3-
azi do- N-(5-tert-butyl - 3-nmet hanesul f onyl am nqg- 2- net hoxy
- phenyl ) - 4- met hyl - benzani d (E@anple 15). qu

o 0 NH NH

Cbz‘N’\/U\)LO/\ —_— N'N/ _— N'N/
H \ \

O, H
o o

[2-(4-Formyl-2-phenyl-2 H-pyrazol-3-yl)-ethyl]-carbamic acid benzyl ester was
prepared from ethyl 5-benzyloxycarbonylamino-3-oxo-pentanoate in the same manner

20 as N-Boc-4-(2-cyclopropyl-4-formyl-2 H-pyrazol-3-yl)-piperidine (Example 108).

e
e
N.Cbz
0.9 2 =\ A
/S~N Nﬁ‘N-
H H
e

Example 109 was prepared from [2-(4-formyl-2-phenyl-2H-pyrazol-3-yl)-ethyl]-

25  carbamic acid benzyl ester and 3-azido-N-(5-fert-butyl-3-methane-sulfonylamino-2-
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N OOO,SNNNNN HH Exanmple 113 was prepared
from

wa@a-200500a338 opy| - 3- met hyl - 3H-i m dazol e- 4- car bal debayas2005/006997

(Exanpl e 46) and
3-azi do- N—(5 tert-butyl-3-nmet hanesul f onyl am no- 2- net hy
methixxipeyyD-$methyibenspinidscin Aherisatee mannenas mmmmeﬁsws

A OTPICE BN, RS VS Mz 562 [ C29H35N703S+H| +. Exanpl e
114:
N- [ 3- Met hanesul f onyl am no- 2- met hoxy-5- ( 1- et hyl - cycl op

PR 110; Ntert Byt methoryhepvl-3- Goey cqnepiy) 3-mehyl3H-
uyiqaZ{ﬂi‘i-zl) 11, 2I3r]ﬁrmzdl-l—jtl]-yﬂqnetﬁﬂ-lbaammidede -145 WD

2005/ 090333 PCT/ US2005/006997 N.N\ O~O/ p ~S,N\ |
NNNN Hp HExanple 114 was prepared from

5-met hyl - I - phenyl - | H pynazol e- 4- car bal dehyde

(Maybri dge) and

3-azi do- N- [ 3- net hanesul y am no- 2- met hoxy- 5- ( 1- net hy
| - 5 cycl opropyl)-phen > VI-benzan1de (Exanpl e
33) in the sane nanner,as e 39. ESI M5 mz 612

[ C32H33N704S+H] +. Exanpl e 115:
3-[4-(3-tert-Butyl-3Himdazol-4-yl)-[1,2,3]triazol-1
3YAZid VL (3=zers-butyl-2-methoxy-phenyl)-4- .
rretlhane(s u|erf Oﬁt);/ arlrlllen 00 5 B eny) megqy{ 'ienzamll'(]ie |WaS Cﬁpgre(ri gron‘]l 3
azideyengihy]-benzaie Rgid (US 0)415@%9@9@@ 54erNbutg)- Dﬂethoxp-phd:n&ﬁniﬂle

fro
it %, Pt e B e R e e R B B oo
plg,@yl)ahmethyl -benzamide (Example 15).
3-azi do- N-[ 3- net hanesul f onyl am no- 2- et hoxy- 5- ( 1- net hy
| -cycl opropyl)- phenyl]-4-nethyl -benzam de (Exanple
33) in the sane nmanner as Exaane 9. ESI M5 mlz 578

[ C29H35N704S+H] +.
iS el
(o] —
N
N “N

Example 110 was prepared from 2-cyclopropyl-3-methyl-3 H-imidazole-4-carbaldehyde
(Example 46) and 3-azido-N-(5-tert-butyl-2-methoxy-phenyl)-4-methyl-benzamide in
the same manner as Example 39. ESIMS m/z 485 [CagH3:NsOo+H]".

Example 111: N-(5-tert-Butyl-3-cyano-2-methoxy-phenyl)-3-[4-(2-cyclopropyl-3-
methyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide
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Exanpl e 116:
3-[4-(1-1sopropyl-5-nethyl-1Hpyrazol-4-yl)-[1,2,3]tri

wazais/003s8] - N- 20 PCT/US2005/006997

[ 3- met hanesul f onyl am no- 2- met hoxy-5- ( 1- met hyl - cycl opro
pyl ) - phenyl ] - 4-nmet hyl - benzamide NNt" OOl p NiSN
3-\AziglonV-(dgrert- ty]p3-pyang%mv@)}gep}@nﬂ%mhyl—benzamide was prepared

[ 05 I r red frem. . .
RO 0890 Rk R S8 PR BRI 0ru2

-i Sopropy pyrazo
méErayrpérzonifjleanth the same manner as  3-azido-N-(5-fert-butyl-3-

2az] do- - gt f onyl, anmi.nos 2- met -b-(1-nmeth

RO R RS AT B ol T ™
33) in the same nanner as 5 Exanple 39., ESI M5 m z
578 [ C29H35N7O4S+H] +. Exanple 117:

3-[4-(2-Isopropy|-3-methy|-3|—|-iwg;@ol-4-yl)-[1,2,3]tr
iazol -1-yl]-N \

[ 3- met hanesul f onyl ami gQ- 2; met hoxy- 5- (1- net hyl - cycl opro
pyl ) - phenyl ] -4-met hy elizam @enlI0ON OO/ ON ,3.H
\"H NN. , O Exanpl e11 v@hgr ed from

2-i sopropyl - 3- net hyl “3H-i m fazZol e- 4- car bal dehyde 15
(Exanpl e 53) and

3-azi do- N-[ 3- net hanesul f onyl am no- 2- met hoxy- 5- ( 1- net hy
Examplgd/lbwias pyeipyreg fiom2-tyclopmepyh imdtieh 3 drinddazo Bxasapiaddehy de

(%[gshg&%ﬁﬁe E%g%f%rti%.ﬁ@&ﬁmg—%'-mé%xy%ehﬁ‘-&-m%?h%d-

bedzimide 2n By shropmepydr a8Enatple|39 3EST MiSdielz 610 HoyH:) N{Ok+H7] 3]
triazol-1-yl]- 20
N- [ 3- met hanesul f onyl am no- 2- net hoxy-5- ( 1- et hyl - cycl op
Exapple) - pi2enyN](5-4ert-Batyl2bm &b azes aifi gl-pheiyl) 3-[3-(2-ceelbproplyi-3-

mLthwl-glﬁ-i%idazol-4-yl)-[1,2,3]triazol—l-yl]-4-methyl-benzamide

(o]
ﬁ/u\@r‘la
/s"‘o

3- Azido-N-(5-tert-butyl-2-methanesulfinyl-phenyl)-4-methyl-benzamide was prepared
from 3-azido-4-methyl benzoic acid (US 04/102492) and 5-tert-butyl-2-
methanesulfinyl-phenylamine in the same manner as 3-azido-N-(5-fert-butyl-3-

methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide (Example 15).
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HO H 25 Exanple 118 was prepared from
2- Cycl opropyl - 3- net hyl - 3H-i m dazol e- 4- car bal dehyde

wOBa@Eme03346) and PCT/US2005/006997

3-azi do- N-[ 3- net hanesul f onyl am no- 2- met hoxy- 5- ( 1- net hy
| - -147 WO 2005/090333 PCT/ US2005/ 006997
Exayaple p1dpps preparetiipin-24cystophopyl-horethyid e midagelapeart@Bighyde

(E#@?&S 3 ﬁ@gﬁ S{@[}n ngr raéxﬂl%-N—F%Q%?yI?ﬁmetﬁg‘lesMﬁnw ;&161%2)64-methy1-

be@éﬂ[mﬂldé in ty @armebmal}ner aslﬁmnmlh 33 HESIMar'n5 LAyt NsORSSH
iazol-1-yl]-N 5
[ 3- met hanesul f onyl am no- 2- net hoxy-5-( 1- met hyl - cycl opro
Exayhple phEhy V\Z[-(54tert63dtyl-3 nledrmnastlfbayBiaiko-2-MethylheyN3-[N(2-

evsioytubapoity 5 imigost I A sl she v R Gani o

3-azi do- N-[ 3- met hanesul f onyl anmi no- 2- net hoxy- 5- (1- net hy
| - cycl opropyl) - phenyl ] -4-net hyl - benzam de (Exanple
33) in the sane manner Exanpl e 39. 15 Exanple 120:
N- [ 3- Met hanesul f onyl am nox2- et hoxy-5-(1-nmet hyl -cycl op
ropyl ) - 52 N

phenyl ] - 4- et hyl - 3- {4 [”3- thyf -4- ( 1- met hyl - cycl opr opy
[)-3Himdazol-4-yl]- [1,2,3] t¥iazol-1-yl}-benzam de
N-Y-192 NR_ 3DO0O,SSH\ HI \ NONN O 20 Exanple
120 was prepared from

-fSZidBﬂ‘ﬁyﬂ teZt—qumylr%nhﬂﬂamsykfdnvﬂ:andm‘B)méﬂﬁd-iphétd/b)z@methén-

be§£‘am1 L %%f\ﬁegarégf gﬁe—%zd% i }n bengols asid (§§,04/182499) and N-(3-

AmigioRttercynaylebmothyl-phqpipBmydtandsubfohdnyitle e nizeasanake manner as 3-

azﬁpﬁ%grf%%mR?E%lamlno -mg}lsloxy-p erq}m- -me%hyl lIzienzaml e

(Example 15).
N\\/X
Dl
O\ 1,0 9 -
/\S~N N/U\CLN‘N N
H H

Example 113 was prepared from 2-cyclopropyl-3-methyl-3H-imidazole-4-carbaldehyde
(Example 46) and 3-azido-N-(5-tert-butyl-3-methanesulfonylamino-2-methyl-phenyl)-
4-methyl-benzamide in the same manner as Example 39. ESI MS m/z 562
[C20H35N;05S8+H]™.

Example 114: N-[3-Methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-
phenyl]-4-methyl-3-[4-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-

benzamide

-145-



10

15

20

25 -148 WD 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 121:
3-[4-(1-Cycl opropyl -5-ethyl -1H pyrazol -4-yl)-[1,2,3]tr

woaawloodssyl | - N- PCT/US2005/006997

[ 3- met hanesul f onyl am no- 2- met hoxy-5- ( 1- met hyl - cycl opro
pyl ) - phenyl ] -4-nmethyl - benzamide NN 0 O~ ONI N
N,NN HOHS5 Exanple 121 was prep d from

1-cycl opropyl - 5- et hyl -1H pyr azol Bey r bal dehyde
(Exanmpl e 64) and =

3-azido- N[ 3- rretr@ee

f ogpyl anjip- 2- net hoxy- 5- (1- net hy
| - cyclopropyl) - pe¢ byl Mbenzam de (Exanpl e
33) in the same manhep as Exanple 39. ESI M niz
590 [ C30H35N704S+H] +. Exanple 122:

3-[4-(I -tert-Butyl-5-nmethyl-1H pyrazol-4-yl)-[1,2,3]tr

S1-yl]-N- [ 3-
oL 1 PRSP, ooy SHERY-pherpisL i igglerossrtabiohyde
(Ma@b@d@’d)] 4aﬂ&3t hyg-az@@‘-mz%%éiﬁa&@lﬂnmam%ooz - ttxy-51(Bhhetiyl-

repared from
CYiIOt)r@ﬁf/Dm!?@wll 4 m%tw?nzmc&y (Esample 43Daitahe ey emanner as

ExamiAéBb € ESPMSANA 612 [CaoHisN,0,S+H
3-azido-N-[3-neth an[es% 31‘30?1y4 am]no 2- met hoxy- 5- (1- net hy

| - 20 cycl opropyl ) -phenyl]-4-nethyl -benzam de (Exanpl e
E;E’a%)cé)lé n_thgs.sang AR -ri%?FpBﬁgl-f%ﬁﬂHLzemﬁ?yl)-ﬁ,%,s]'}ﬁazfﬁ-f-yﬂ%[s-

OH37N/04S+H]
mgh{mr-sclﬁomelatml&jzﬂyietmoxuﬁ-ﬁymtmrtydmzml)-lihwy}l-‘{-ﬂlﬁﬂnyB] t
be :ﬁﬁQie 1-yl]-N

El net hanesul f onyl am no- 2- met hoxy- 5- (1- net hyl - cycl opro
pyl) - phenyl ] -4-nmet hyl - 25 benzam de

N
X
-
Q,,0 o] = 7<
\Sl N .N
P ~H N/‘k@ N
0

Example 115 was prepared from 3-tert-butyl-3 H-imidazole-4-carbaldehyde (Example
56) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1—methyl-cyclopropyl)-
phenyl]-4-methyl-benzamide (Example 33) in the same manner és Example 39. ESI
MS m/z 578 [CaoH3sN,0,S+H]*.

Example 116: 3-[4-(1-Isopropyl-5-methyl-1H-pyrazol-4-yI)-[1,2,3]triazol-1-yl]-N-
[3-methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-methyl-

benzamide



-149 WD 2005/ 090333 PCT/ US2005/ 006997 N~ Nx Oo O ,

/' NSIN\ NI NN HO H/ Exanple 123 was prepared
woneH086338r t - but yl - 2- met hyl - 3Hi m dazol e- 4- car barasode06997

(Exanpl e 68) and

3-azi do- N- [ 3- net hanesul f onyl am no- 2- net hoxy- 5- (1- rret hy

| - 5 cycl opropyl)-phenyl]-4-net hyl -benzam de (Exanp

th@%{g_} %%2@%?2@ gcgrﬁnpﬁzsoa%ﬁﬁ@methy? 1H- %S}azMB 4n1a%ba?c%§yde

(E3apgle( 258%)er andBut 3+hziGe-IVE[B hydthalekul fonglamilo- 2 methpxy-3( P-nidtyl-

|
o ploBRRy bl ke Hamise  Covrone ¢Sl P A o
5  Exuiple BheESIIMS A+/8TH0,0H00,Gosnlgi de N\ CHO 0 - N,
\ NNNN. HO HL / Exanple 124 was prepared from

2-tert-butyl-3-nethyl -3H i mdazol e-4-car bal dehyde 15

E:(aﬁawmlle 843-(2SopopAl Y@ etiyl- 3H—1m1dazol -4-yD)-[1,2,3]triazol-1-yI]-N-
- et hanesul f onyl am no- 2- ne gxc 5-(1-ne h

l3w€hwﬁﬁﬁyvsaﬂmv@rﬁrmth&xwét(ﬁwﬂb zyal?ma@ye)mlmﬂﬂlé mefhyl-
bénBahige Sane manner as Exanple 39. ESI M5 nfz 592
[ CBOH37N7O4S+H] +. Exanpl e 125:
10 3-[4-(5-Ethyl -1-phenyl -1 H pyrazol -4-yl)-[1,2,3]triazol
-1-yl]-N[3- 20
nmet hanesul f onyl am no- 2- et hoxy- 5- (1 nmet hyl - cycl opr opyl
) - phenyl ] -4-nmet hyl - benzam de \ NN O 0"O/S.N\

I NNNN HOH ,/}:
O\IIO O
/S\N/$\N)K@\N.N

H H

Example 117 was prepared from 2-isopropyl-3-methyl-3H-imidazole-4-carbaldehyde

15 (Example 53) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1-methyl-
cyclopropyl)-phenyl]-4-methyl-benzamide (Example 33) in the same manner as
Example 39. ESI MS r72/z 578 [C2oH3sN;0,S+H]".

Example 118: 3-[4-(2-Cyclopropyl-3-methyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-
20 N-[3-methanesulfonyla mino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-

\N ﬁ/A
N\
0,0 9 =
\\S'l .N
P \” ”)K@ N
0

25 Example 118 was prepared from 2-cyclopropyl-3-methyl-3 H-imidazole-4-carbaldehyde

methyl-benzamide

(Example 46) and  3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1-methyl-
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-150 WD 2005/ 090333 PCT/ US2005/ 006997 Exanple 125 was
prepared from5-ethyl-1

wepesgos3 H- pyrazol e- 4- car bal dehyde (Exanpl e 86)/Uams/006997

3-azi do- N-[ 3- net hanesul f onyl am no- 2- met hoxy- 5- ( 1- net hy

| - cycl opropyl)-phenyl]-4-nethyl -benzam de (Exanpl e
cysl@propw)vﬁ@yﬁa‘lmet?mhhwamiﬂ%(Bmp:le e339in EB swBenmani@? Gas

E’%@%%wfgﬁgﬁ%@?&%%@%gzol -4-yl)-[1,2,3]triazo

| -1-yl]-N-[3-

et e i A e S S SRR T R
[3+irethhneshlfdhytniin&=2 ampthoxi-361uaah - GoRpespylF pifdnyl]-4-methyl-
begngntuj%ld 2- phenyl - 3H-i m dazol e- 4- car bal dehyde (Exanpl e

3-azi do- N-[ 3- met hanesul f onyl anmi no- 2- net hoxy- 5- (1- net hy
| - 15 cycl opropyl) - phenyl ] - 4-net hyl - benzam de (Exanpl e
33) in the same manner as Exanphe . ESI M5 nmlz 626
[ C33H35N704S+H] +. Ex le 127: ]
N-[ 3- Met hanesul f %ngl ' no; 2- met hoxy- 5- (1-nmet hyl -cycl op
ropyl) - e Ny
phenyl ] - 4- net hyl “3-§ 431 3 ngit Ayl ~'2- (1- met hyl - | - phenyl - e
thyl)-3H i m dazol -4-y1]- 20
[1,2,3]triazol-1-yl}-benzamide N pp/ O ,S N\ I N
N.NN HO H Exanple 127 was prepared from
Example h{12 2m@yg - et iprepdrephroml -ZeceldbutydB-ethyl e bingidaz@te-4-
v | dehyde (E 7 G ] NP 5 (1. )
colf B N LA et AL Sr B rsnaminor2smethary-5{lopep
cyglopop YD OB3S ACTthEI2D0ZA0E OGTkample 33) in the same manner as

Exali rirg&fwyl -cycl opropyl ) - phenyl ] - 4- et hyl - benzam de
Bparrp ‘e 33) in the sane manner as Exanple 39. ESI M
m z 655 [ C35H39N704S+H] +.
Example 120: N-[3-Methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-
phenyl]-4-methyl-3-{4-[3-methyl-2-(1-methyl-cyclopropyl)-3 H-imidazol-4-yI]-
[1,2,3]triazol-1-yl}-benzamide

N,
N\
Q,,0 Q =
\‘S‘l .N
0

Example 120 was prepared from 3-methyl-2-(1-methyl-cyclopropyl)-3 H-imidazole-4-
carbaldehyde (Example 63) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1-

methyl-cyclopropyl)-phenyl]-4-methyl-benzamide (Example 33) in the same manner as
Example 39. ESIMS m/z 590 [C3oH3sN;0,S+H]".
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Exanpl e 128:
N- (5-tent-Butyl - 3-net hanesul f onyl am no- 2- net hoxy- pheny

WO 2@/ 0pds3 2- 5 PCT/US2005/006997

hydr oxynet hyl - 3- net hyl - 3Hi m dazol -4-yl)-1,2,3-triazol
-1-yl]-4-net hyl -benzamide \ y- OB. N-- OH NN 0 O _
Exgraple) 124n 3d4-(InCyglopropyl-Srethyil-NT-pyrazdl-#@DH 1123 kiado byl - V-
35n 8% hésaRofi - (1 D 1- i e
i B LA s Lo A eV -
bengamigleny MeOH (20 ml) with 0.1 ni (1.2 nml)  of

formc acid was stirred at it for 12 h. The m xture

was filtered through celite and concentrated to

provi de 280 ng of Exanple 128. ESI y§ to/z 568

[ C27H33N705S+H] +. appl e 129: S
N-(5-tert-Butyl -3-net hanesul for’!@%‘rﬁmo- 2- met hoxy- pheny
1)-3-[4-(2- 15 ap 1 =\

fornyl - 3- met hyl - 3P MY tN-1,2,3-triazol-1-yl]-
4- et hyl - benzam de H-°\ 1~-O NNOOO_0O0O
SNVI NNNNS N N HiOHHiOHN Exanple 128
(400 ng, 0.705 mmol) was dissolved in THE (20 nL) and

E30pleu20fwasZkepiréd Yx@ﬁle@-c%im%ropﬁlgs- 9@@]—}3&%@01@3%%&@%@%

was stirred for 12 h and nfilte t hrou
(Examplee §Rd @bt c Srazider P -methanpsdfonyleming2-oetony-§-<€tniethyl-

o I B e r{zne; ' it h
O o Ly 4 i 2, Sk foner o

Example 3% 08SIRV8m¢ 99 [Gekate@)StH] pr ovi de 200 ng of
Exanpl e 129. ESI M miz 567 [C27H31N705S+H] +. 25 - 152
WO 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 130:
Ex:ﬂn(lse t B3t - Blt-(1-e8-BuylRamethy lf ldfpy ez -y D-[ DRI r it o PHIN-
3 efﬁ@'%?‘g[;‘é‘ﬂeat o0 gty L-methykeysloporyDipbenyl]-4-methy)
begzaghid¢- y| } - 4- met hyl - benzamide HOH \ 0, | ONOI O
N

X

v N
e
O\“lO Q Cd
/ss -~ 'N
0

Example 122 was prepared from 1-fert-butyl-5-methyl-1H-pyrazole-4-carbaldehyde
(Example 69) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1-methyl-
cyclopropyl)-phenyl]-4-methyl-benzamide (Example 33) in the same manner as
Example 39. ESIMS m/z 592 [C30H3;N,04S+H]".

Example 123: 3-[4-(3-tert-Butyl-2-methyl—31—I—imidazol-4-yl)-[1,2,3]triazol-1-yl]-N-
[3-methanesulfonylamino-Z-methoxy-S-(l-methyl—cyclopropyl)-phenyl]-4-methyl-

benzamide
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ISNV NNNN\VN\VNN HIiOHHOHTo a0C
solution of 45 ng (0.080 mvol) of Exanple 129 in 10 nL

woR005KB03sas sl oWy added 0.11 nL (0.32 mol ) 8ETARRR005/006997

MeMgBr in Et20. The mxture was allowed to warmto rt
with stirring overnight. A 10% HCl1 sol uti on was added,
and the mxture to wag extracte Na}mh Et CAc (3 x 50
nm.) and the conbi ned ¥rgani cs we shed with brine,
dried with MgSO4,q 60 ntg at ede=and\chr omat ogr aphed
(0-10% MeOH i n N Nve Exanple 129 (45
mg). ESI MS mlz 587 [&28H3 55] +. Exanpl e 131:

N- (5-tent - Butyl - 3- met hanesul f onyl am no- 2- net hoxy- pheny
[)-3-{4-[2- 15

E){aﬁiitﬂé p3 waylpréméa %vﬁ @Eté;msh ré Iﬁahﬂsdﬁ %ﬁiuaiméi%@ﬂbaﬂewcle

-triazol - benzam de

(ExwpleN #8)o, and 8- amde 1‘6[3rmc§1m@smfmmhmmw2methpwga(h-methyl-
cyuoﬁlop)ﬁgpﬂ-éﬂgﬂAQnghﬁ%h%ahﬁ’& %Xélq W‘QP ifl Sgld "o Mnner as

vaas ed 0.88 nL

EWMﬁWIN%WZCW%I[%Hnﬁy@ﬁﬂéﬂe& um br omde (0.5 Min

THF). The mxture was allowed to warmto rt with
stirring overnight. Water (50 nmL) was added, and the

Exzimypder1@4 Mée[4-@etertaﬁutgﬁ3welﬂiylﬁfmmd@201ﬂ-ﬁ®-[1’;‘2_,)3]triah@l—l-yl]-N—

LRSS ST Do SR

belve@hide n CH2C12) to provide Exanple 131 (15 ng). ESI MS

rn/z 609 [C30H37N705S+H] +. -153 WD 2005/ 090333
PCT/ US2005/ 006997 Exanpl e 132:
3-[4-(2-Acetyl -3-nmethyl -3H i mdazolpr4-yl)-1,2,3-triazo

l-1-yl] N (5- Na
tert-butyl -3-nmet hanestl f onyl am np+~2- net hoxy- phenyl ) - 4-
met hyl - benzani de Qb N¥k N Ol ONOOOS N\

N\ NN .S \ I/NN 'Eé\E:LCHN'Ml N

/O

Example 124 was prepared from 2-fert-butyl-3-methyl-3H-imidazole-4-carbaldehyde
(Example 67) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-(1-methyl-
cyclopropyl)-phenyl]-4-methyl-benzamide (Example 33) in the same manner as
Example 39. ESIMS m/z 592 [C30H37N,0,S+H]".

Example 125: 3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)- phenyl] -4-methyl-

benzamide

o O

4
_—

0,0 Q =

Y N
/S\ H/“\C(f\hN
/O
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5 To 15 ng (0.026 nmol) of Exanple 130 in 5 nL of THE
was added 7.6 ng (0.13 nmol) of activated Mi02. The

woeearstwasdstirred at overnight, then was filtepretus2005006997

through celite and concentrated to provide 10 ng of
Exanple 132. ESI M5 miz 580 10 [ C28H33N705S+H] +.
Exanpl e 133:

Esarme( 2y vhopprepired ot Bydthydtkghehy az@bydzitbH=chrialdhide

st > 3R gy Tl meensstifgjasindemethesl (bt
cyﬂd@mpgb-lﬁﬁémwmih?pb’énkamﬂe r@xmﬁlpleb%?%aﬂﬂ d 2351119 rl{l/fxger Gas

A_solution of T
EZS’HBI%‘E-”? oE%lMﬁ "62?2ﬁcssth%pys+&ﬂ ( 4- hydr oxy- 3, 5-
di ni tro-phenyl)-acetic acid in 63 nL of MeCN and 7 nL
of MeOH. After 2h, 0.8 nL of 20 acetic acid was
Exaromle. 126:t Srl44BEthylgphenybdidiimidaaolt4-30-[%i2;3] tridzel-1-yI]-N-[3-

T B R B T a R RIS PR B
bepaamislé with brine, dried with Na2SO4, filtered, and
concentrated to provide

(4- et hoxy- 3, 5-di ni tro-phenyl )-acetic acid net hyl
ester (3.22 g). 25 Methyl iodide ( 6 mL, 54.0 mol)
was added to 3.65 g (13.5 mmol) rnet hoxy-

3, 5-dinitro-phenyl)-aeetic aci dygethyl ester in 40 nL
of DMF at 0 T. Sqdi ydride (60% 1.62 g, 40.5
mol ) was careful% g g ions. The m xture was
allowed to -154 200 o@. PCT/ US2005/ 006997
warmto rt, then it Wwas dilOted with water and
extract ed with Et OAc. The aqueous | ayer was extract ed

and the extracts were washed

h Et OAc, Wt
YORe 106 s, esporcdndom Sr bt Herd- i e stbalichyde

(Eﬁaﬂlﬁilemgﬁm antf | 13t eiRdv- [ﬁﬂl@thﬁﬁ@ﬁl?&ﬁ/l’aﬁtllﬁg-Ztlﬁetﬁ&QMS HRnRthyl-
brown oil. anes was added, swirled around

CYFloa’é’Ryl)'ah‘alYHé’c@ﬁ‘tlé‘obenmlée dEsampler 83% inather é@é@tréamer as
E}E)%l&@g%a%@i Mgg,/;@%gbg3Hgsg17@9ss,J}ﬂt!e was dried in vacuo to
(4- met hoxy- 3, 5 di ni tro- phenyl ) - 2- net hyl - pr opi oni c aci d
Efﬁ%@é" 1PR R ﬁ&gﬁg&aﬁoxﬁﬁdgﬁmﬁkﬂmg{h)o}%-?sg(lﬂnétﬁy?’?ycim?oﬂyl)-
phmrw+m¢hyipﬁ éh[3emetzhytaIZ-(ﬂemleguyl-eqxhenylmthﬁmsﬂunuﬂazﬁﬂa -ydpS

(139688 RPN Grabfial L (17

Example 127 was prepared from 3-methyl-2-(1-methyl-1-phenyl-ethyl)-3 H-imidazole-
4-carbaldehyde (Example 101) and 3-azido-N-[3-methanesulfonylamino-2-methoxy-5-
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io mol) of 1.0 MDIBAL in CH2Cl 2. After stirring an
addi tional 4h, 2 nL of MeOH and then saturated Na2SO4
wOQ20050po3ser e sl ow y added. The resulting sSuspeRETMS2008806997
rapidly stirred for 20 mn then 40 nL of Et OAc was
added foll owed by MgSO4. The resulting m xture was
(1 mietiryl-syéloprepl Daphenyl]-#onetlayi-bewrdinide (Rzim 0 33) im th¥ kene manner
XL u id ter lite, and the filter
e f(lmp\%gss?\',v\;\%;sé%édm %@g[%fh%%g%ﬁ filtrate was
concentrat ed to 15 provide 580 ng of

E@nt(vi Bk s B Fmd iy oo e -

ety {3vift ekhiyIF3 3-infild a@61-4-{ R I3 v iafG1E {14 30 BU-belEzaide
added foll owed by DVAP. The m xture was stirred
overnight, then diluted in 15 nL of CH2Cl2 and washed

with 1 M NaSO4, sa%u{ ted 20 NaHCCB, and brine.nJhe
cHz2d ol ution then dried wt 2S04, fiNLgred,

ceptrated td provideac t| cig O
2/(32 Nag®i ni tro-phenyl [ N b -Qr oyt
ester (648 as a brown oil . Acetloc aci

2- (4- fret hoxy-3,°5- di ni t ro- phenyl ) - 2-Tret hyl -pr opyl ester
(625 ng, 2.00 25 nmol ) was di ssolved in 10 nL I\/b(]—|
Et h%/ acetate amoni um formate (1. 26 20.0

A e oAr$opag C§0(5§6 fg‘}ﬁl))l)v\%fr Exapaple dl03nd 8¢ H@gn@)&“u penelhof
anj}ﬁtﬁﬁlﬁﬁi f&rﬁhaé%&nﬁ% A/ 182 mI TS0 (56 Wi M@Sot &R (1.2 miol)

filtered throu celite and partltlon et ween ‘sat
of Nprdogcid righs Etl@d: at rifer 2 pABheemixiuae wandidiergd shengghicelite and

cop et o Bl Bran A L S MRRE P R

30 filtered, and concentrat ed to provide 500 ng of

L am t
ARG RN oG RIS syt 10
foﬁ@lﬁlﬁﬁﬂ@ﬁBHﬁﬁMol—T—gDa,Bl}kmuznbnyl}ﬂ nehykRbejzantife N0l )
of acetic acid 2-(3,5-di am no-4-net hoxy-phenyl) -
2-nmet hyl -propyl ester in 10 nL of MIBE was added 0. 16
nm. (2.0 mmtl) of nethansul fonyl chloride and O 35 mL

(2.0 |) of DIRB4&~dhe m xture wag stirred

overni ght, and then was washed with Baturated Ql
sad, jar d I—K:(}??Nand brine. 5 the ero Iaye

dri

r4 o filtered, conéﬁ
chr ofrabodt a (0- 2.5 % MeCH (0M0 /o

CH2C12) to provide 265 ng of 2-(3-am no- 5-

met hanesul f onyl am no- 4- met hoxy- phenyl ) - 2- met hyl - pr opyl

OB e B Pl AR by Sy o
acma@zh M@% wastadged. Jbe zedctiomuias stirredSforl 2 df arkd vas then filtered

thrg{f& ﬁg c()f?(% hﬁéﬁ%ﬂ ’Pﬁ/e reéli rv?zﬂ d%sol‘gledo/fn AEnanEFJ\%sﬁfcf With

o nogeneous m X
wata riod rlmnat chrntdtmt}ngSOd eﬁlmadacdncmtﬂateden&l mq)dlatbgi‘atphedje 0-

10VSE SR ¥EGnds] 18 pividl 200 8552 Example 129. ESI MS m/z 567
[C27H3:N;0sS+H] ™.
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and 185 ng (0.56 mml ) of acetic acid
2- (3-am no- 5- net hanesul f onyl am no- 4-
woridsaryz3phenyl ) - 2- met hyl - propyl ester was addedTalsemg006997
with 0.2 nL (1.7 mzol) of 15 2,6-lutidine. The
m xture was stirred overnight, then was diluted with
Exainple [13(be-(Ssmmu’ityl-a-mbtlvmhﬂmny\l'ahimolz-MeNaiﬂ&theb&ma-{4 -[2-

at.ur at d T ort was
3P e bR i vl r T Peb sl
bepraitidde acetic acid 2-[3-(3
-azi do- 4- net hyl - benzoyl am no) - 5- net hanesul f onyl am no- 4
- met hoxy- phenyl] 2- nethyl-propyl ester (238 nmg). 20 N
HO\-N\ Oo0oO0Ois\Hd \ NNN HOH/ To a stirriang

suspensi on of 49 @10 mol ) of agetic aC|dN
-a2| do- 4-
0)-5 thanesu fonyl Th N met ho henyl]

N~N ster in 1 258 dded
e until the sollds”dl séilv

2- Cycl opropyl 5-et hynyl - 1- et hyl - | H i ni dazol e (125 nmg,
0.855 mml ) was added followed by 20 ng (0.1 mmol) of

ERALATAANER PR g e 5 i e

slcazdyi @ddedThE mhs(fhéh singh) of3M dMeMgBrdn Efé@[‘ Mhginixturt veas allvesd

o i et Bt et A S0P HET sl Bie S e B e

wishatrageheith \BeO Ac €Xk ISQGﬂiL)CHi’ld ehe@onebinddi digdﬁi(@‘\ﬁbre Wihed with

extr.a WO 2005/ 090333 PCT/ US20
oo ity TR iR o RGP 0 0% MEDE in
CILOY) enproaide Exahpled IR (430HGP BB 13- M@si\magm‘é@wwm)
in CH2C12) provided the desired product with a slight

bl ue-green color. The product was then redissolved in

AL u n 1 X f. -
Eﬁ% 1:22%3@&51@ DS nie e EIMM%% V-3 khe?hJ Wh@ﬁﬁ’ﬁ% o'l )

The aqueous becane bl ue; "and
(YR VA L4 S st BcH- daaha - b2 Siriasol 1-y1) 4

m&EHehDhidfdd and once with brine. The organic |ayer
then dried with Na2SO4, filtered, and
concentrated to provide Exanple 133 (83 ng). ESI M
to/z 594 [ C29H35N7(pS+H| +. Exanpl e 134: oH
N-[ 5- (2- Hydroxy WI net hyl - et hyl ) - 3- met hanesulf8qyl a
m no- \
Mgt h -piaenyl ], ~Net hy —3—{—4~[03O yls2-(1- t Ryl - cy
clsi g gihdazol - " N
|azoI 1-yl}- benzamkdeo H

N‘N'

To a 0 °C solution of 50 mg (0.088 mmol) of Example 129 in 5 mL of THF was slowly
added 0.88 mL (0.44 mmol) of cyclopropylmagnesium bromide (0.5 M in THF). The
mixture was allowed to warm to rt with stirring overnight. Water (50 mL) was added,
and the mixture was extracted with EtOAc (3 x 50 mL), the combined organics were
washed with brine, dried with MgSOs, concentrated, and chromatographed (0-10%
MeOH in CHyCl) to provide Example 131 (15 mg). ESI MS m/z 609
[CaoH37N;05S+H]",

-153-



NY HON Op Or_~ ,SNV I N\ NNNHO H 15 Exanpl e
134 was prepared in the sanme manner as

wG-2pe5/00@38ycl opr opyl - 3- met hyl - 3H i m dazol - 4- yPET/U$205806997
-triazol- | -yl] -N[5-(2-hydroxy- 1, 1
-di net hyl -et hyl ) -3 - net hane- _
sul fonyl am no- 2- met hoxy- phenyl ] 4- met hyI benzam de

R R B T E R T A

tdfébutESf nmanmmnﬂﬁﬂlﬁmﬁﬂmw%&ﬂ 4meZhyHbsazmRlel 35:
N- (5-tent-Butyl - 3-net hanesul f onyl am no- 2- met hoxy- pheny
-4-
mat hyl - 3-[ 4- (5- et hyP® | - pi peri di n-4-yl - 1H pyrazol - 4-yl
) 123 rlazoI-I benzam de Bn [INH N N N N
. S,

N\ .\NNS\INN /I/OHHO ﬁ\ZS
-15>70 0@5/ 09 3 PCT/ US2005/ / 0869 Exanpl %?i
(218N eismm and 10% Pd/ C¥ i
in 6"nio with | g of ammonitnof ot
The m xture was then filtered through Celite and
concentrated. The resulting residue was partiti oned

TS 09 e T 8 T T AR 7B

mig)eef awa‘@t@lelﬁa@atﬁﬁ reastion lsteredoau eodrsighiayten widSiltered through

ce%é meg&e gd g& \Hr?‘héebrll nee ﬁ%ﬂ“-rhe}ﬁm r tl\s/l§\rl1vg”r/§ 580

10 [%dﬁmﬁﬁbﬁﬁ{ﬁd to give Exanple 135 (125 ng; 68%. ESI M
Mz 621 [ C31HAONBO4S + H +. 10 Exanple 136:
N- (5-tent - Butyl - 3- met hanesul f onyl am no- 2- net hoxy- pheny

Exgmple 133: 3-[4-(2-Cyclopropyl-3- methyl-3H—1m1dazol-4- D-1,2,3- trlazol 1-yl]-

MIEpHbaget £ B iy 6 BB Ganatomimins rarevons-pheast

4-methyl-benzamide

15

o}
Ao
QP i
/S\H Hk@la
0

A solution of TMSCHCN; (1.0 M) was added to 4.28 g (17.3 mmol) of (4-hydroxy-3,5-
dinitro-phenyl)-acetic acid in 63 mL of MeCN and 7 mL of MeOH. A fter 2h, 0.8 mL of
20  acetic acid was added. After stirring an additional 30 min, the solution was
concentrated and partitioned between saturated NaHCO; and EtOAc. The organic
portion was washed with brine, dried with Na,SO,, filtered, and concentrated to provide

(4-methoxy-3,5-dinitro-phenyl)-acetic acid methyl ester (3.22 2).

25 Methyl jodide (3.36 mL, 54.0 mmol) was added to 3.65 g (13.5 mmol) of (4-methoxy-
3,5-dinitro-phenyl)-acetic acid methyl ester in 40 mL of DMF at 0 °C. Sodium hydride
(60%; 1.62 g, 40.5 mmol) was carefully added in portions. The mixture was allowed to
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tNYN'~ NN/ NN O 11 OOl O_NOO4V r_~ NN\
NNNSINN.NN HHI HH110 0 15 A m xture of

waxerspoes357 (100 nmg, 0.14 mmol) and 40 ng of PaCOHSs2005/006997

10 mL of MeOH was stirred under and H2 atnosphere for

72 h. The m xture was filtered throu Celite and
Wil s At DS SIS O WG prated a0t TN AT S agucous layer
wad ©2RIRANMH St B0 220 afeMERkSaclSwere washed with water and brine.

N- (5-tert-Butyl - 3- net hanesul f onyl ami no- 2- net hoxy- pheny
Thg §x racts were combined, dried with Na,SO,, ﬁltered and concentrated to provide a

bro%tcﬁly |He§a1£e§ Wad H@eﬁhé(x}lr'le’%i' RoRg rtﬁ)ezﬂ%k lﬁn}i 8%]2]?%&({“ ﬂﬁéﬁoge‘h’u%

2,3]triazol -1 -yl']- benzam

' Wasfﬁwated\ twigenpng the gesuiting (esidpeswag dieN@nVacp Ito Erov\del-l 96g bF M4

4- N0, &005/ 006997
( léxag ieé f%trighe’%ij?par eﬁq’?@ @ %ﬁgzg? I'n the sane
manner as Exarrpl e 136. ESI M5 niz 622
To 13 %Qﬁpn?mofs: -(4-methoxys3 -d(i' -ph é)ﬁ'
N 5 te utyI 9. AnSEON 8 A R hES 23 R NE PR
meth)/l—p'roplém[ckcld&nethyl ester in 30 mL of THF was added dropw1se 17 mL (17
R S0
mntoly A M R A B, oL f Yfeban
then saturated NaZSO4 (2 mL) were slowly added. The resultmg suspension was rapidly
stirred for 20 min then 40 mL of EtOAc was added followed by MgSO,. The resulting
mixture was then stirred at rt for an additional 30 min. The mixture was filtered through
celite, and the filter cake was washed with EtOAc. The filtrate was concentrated to

provide 580 mg of 2-(4-methoxy-3,5-dinitro-phenyl)-2-methyl-propan-1-ol.

2-(4-Methoxy-3,5-dinitro-phenyl)-2-methyl-propan-1-ol was dissolved in 5 mL of
CHxClp.  Acetic anhydride was added followed by DMAP. The mixture was stirred
overnight, then diluted in 15 mL of CH,Cl, and washed with 1 M NaSQ,, saturated
NaHCOs, and brine. The CH,Cl, solution was then dried with Na,SO,, filtered, and
concentrated to provide acetic acid 2-(4-methoxy-3,5-dinitro-phenyl)-2-methyl-propyl

ester (628 mg) as a brown oil.

Acetic acid 2-(4-methoxy-3,5-dinitro-phenyl)-2-methyl-propyl ester (625 mg, 2.00
mmol) was dissolved in 10 mL MeOH. Ethyl acetate (10 mL), ammonium formate
(1.26 g, 20.0 mmol), and Pd/C (56 mg) were added and the mixture was heated to 40 °C
overnight. The mixture was then filtered through celite and partitioned between sat'd
NaHCO; and EtOAc. The EtOAc extract was washed with brine. The washes were
extracted once more with EtOAc. The extracts were combined, dried with Na,SO,,
filtered, and concentrated to provide 500 mg of acetic acid 2-(3,5-diamino-4-methoxy-

phenyl)-2-methyl-propy! ester.
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O0OO0OO0OO0O/ O /S, VI N NNHH/ S, VI N N* HH
I\ / i O10 A solution of 190 ng (0.28 nmol) of

wexerFsmes3i05 in 2 nh of EtOH was stirred over PBOD/USEN0SHN06997

Pd/ C under and H2 at nosphere for 3.5 h. Concentrated
ITCA (0.027 nL, 0.33 nmmol) was added to the m xture,
Ta peolutentynd 5860 oge(1 \ﬂamnwé)r ofedeticacifiR-G, 5-dimminokemaihmtyupheenyl)-

Z-Wygéﬂggj;legsrt%\é oprﬁ'#E &a?[a“?’idé’@% %oglLeSZ @q'gwoé) of

meﬂlftdsul@b@(:blﬂpn@rmhdtomé gl 10 menblf of DIPEAe sTheeméxtwe she dtirred

d 15
ol LT R0, GBS
Therether thyelExandrled wiBNHIRQ fiterpd, cERentdbed, ahd clﬁ@rﬂiatographed (0-

2.7 e, SEORY bR, R BEGHY Giyroxidendss, e o -apEny

méthan%su.[l%n{zlammo-4-n1ethoxy-phenyl) -2-methyl-propyl ester.
et hyl -3H i m dazol -4-yl)-[1, 2,3]triazol -1-yl]-4-nethyl -
benzani de hydrochloride 20 Bhn N~ \ N\ N HCH / O

Oxa?Ple:hQ)rIde@ @ \m1l, ™ mh O)SWM addkd N) Bl sfih‘ing"iu@)eﬂéloﬁ\loﬁlﬂS |'1|ng

e 96 (120 n? 187 mmol ) was stirred w
(014 OB -GS bz afid ant ik ald: WO CLTAIEAS omyea by
1 El@f) @f 10RONF ¥ iFHP WaERr §tﬁ'ﬁﬁgr e'lﬁ rg&ndw Box%ggéﬂeéiﬂqﬁﬁtui'?‘@ was

atnosphere at 50 T m xture was filtered

comm&ra*gﬁ tpravidea dadsied dhe eeid ahlan@q)wesmspb@ém 5 mheof CH,Cl,

5 YOS ERR,  KESER A 35
rrg‘%’ Rilfenﬂ)cémﬁﬂé'l-lzwyla@tw tves rldgdod o withl .2 adlt (1.7E8m.olB of

4
2.hpighn? b SIINTRAS el v A8 gtuted it 10 it of
CHCl3-dnd - \(f@hedSWrch 1M NaHSO4 (2x), saturated NaHCO;, and brlne The

org %ch Qﬁtf UJZLSOJ}{H V\ﬁﬂmri ﬁﬁe e& ryng ggn%entrat&/i &; p}dvgde%cetlc &4d

2-[3-(3—a21do-4-methyl-benzoylam1no) 5-methanesulfonylamino-4-methoxy—pheny1]-2-

[aV)

methyl-propyl ester (238 mg).

o
HO '/}\(N
(o] ==
0P \
P H “N
0

To a stirring suspension of 49 mg (0.10 mmol) of acetic acid 2-[3-(3-azido-4-methyl-

Iz

benzoylamino)-5-methanesulfonylamino-4-methoxy-phenyl]-2-methyl-propyl ester in 1
mL of EtOH was added 4N NaOH dropwise until the solids dissolved. 2-Cyclopropyl-
5-ethynyl-1-methyl-1H-imidazole (125 mg, 0.855 mmol) was added followed by 20 mg
(0.1 mmol) of sodium ascorbate in water. The mixture was stirred under N, and CuSO,
(0.1 M; 0.1 mL, 0.010 mmol) was added. The suspension was stirred overnight, then
was was diluted with half-saturated NH,Cl, and extracted with EtOAc. The extract was

washed with brine, and the washes were extract once more wtih EtOAc. The extracts
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101 0O_NOO4H O_N S \

y 0"o ' S\ YS 1 _ _
H Ol to To Exanple 25 (250 ny,

NN NN O
\' NN\ NN OHI/ H

[ /

wO0.24B/00v338) in 10 nL of MeCH (10 nL) was addedPZo9@Sn@s/006997

(2.6 nmmol) of oxone in 10 nL of water. The m xture was

stirred for 16 h before being partitioned between
wepicPBbingd diied with Nap#(e filtqrad and yongenttatcd. \ahramtategeaphiy (0-4%

MIB;I (0% 3 %ﬁijﬂ%&g’l&ﬁ%@ﬁ% me tdqu[%E é%’dﬁét%m a(s%g?ft b@\pe -green

concent
caddir dhapoguc e the(l Plisseveio T GA Ol wzn;hmms&)h NH401 with a

feﬁfrcgéﬁ_s%g N%gg%@gﬁcggﬂﬁx ﬁ&rreg)luse %gglameE&ue, and trfrxie orgamc layer was

waghéd onermoerBwith NB: OB HOHE sund oaceywalrbrice. 2Finesiaaiy lagbewys

[)-4-, . .

o il wish NSO, SlrRg and conepupind o BPYe Rasmple 14y -
ESSRAS mi/0sAq o N,DsSH;.3- triazol -1-yl}-benzani de 20 00
NNOONOO~ ON,s", \ NN,s'", \ NN HiOHI/
HiO H Exanple 140 was prepared from Exanple 30 in the

Esaaljle NHBHEr NS- (ﬁl—@ﬂ%@-ﬂﬁalmetﬁﬁl i) -3ntetiftmsulfonylamino-2-
OH39N706S2+ WO 2005/ 0

WJBEWBT"O%@'Q’F:; {b[%mgﬂgl-izﬁ-methyl-cyclopr?(’)pyl)-3H-lm1dazol-
f}h.ﬁ&g -BidzoBiy Ml edzdRiabanesul f onyl am no- 2- met hoxy- pheny
-3-[4-(2-

nmet hanesul fi nyl - 3-net hyl - 3H i m dazol -4-yl)-1,2,3-tri az
ol -1-yl]-4-nethyl - benzam de 0 11 YS~ YrS

X /EEL J\Cﬂ

Example 134 was prepared in the same manner as 3-[4-(2-cyclopropyl-3-methyl-3H-
imidazol-4-yl)-1,2,3-triazol-1-y1]-N-[5-(2-hydroxy-1,1-dimethyl-ethyl)-3-methane-
sulfonylamino-2-methoxy-phenyl]-4-methyl-benzamide (Example 133) with 1.5
equivalents of 5-ethynyl-1-methyl-2-(1-methyl-cyclopropyl)-1H-imidazole. ESI MS
m/z 608 [C3oH37N,05S+H]",

Example 135:  N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-

methyl-3-[4-(S-methyl-1-piperidin-4-yl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-

benzamide

4 7
e )
————
.0 o =\ 0.0 0 =

_S-

Iz
\
o
Iz
I
z
\
)
’
Tz
\
o
I=
j =z
/
=z
z
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NN OOOO0O/ Or_~ is,NV I N\ NNN,S \ I N
N H/OHI/ H/OHN 5 To Exanple 25 (410 ngy, 0.69
Wmmds)090333 10 mL of MeOH (10 niL) was added 370 RQT/US81002/006997
mol ) of oxone in 10 nL of water. The m xture was
stirred at 0 Cfor 22 h before being partitioned
Example dff7 €HE1me 280 mmolhaefl §@861d/Q (@ mg)) weHetskirred in 6 ofL of

MWth 18 oiFBﬁnﬁhﬁﬁﬂJ fo?m%%oxeg(hr P I‘Efit gﬁh‘}ﬁ%feﬁrtﬂ?o&g%

O mL), dried over concen rat
Cdm arhegeErstrdd T(Iwewnmoesa@m @icpartitionek betwedn water (5 mL)

r{a yﬁgngﬁg?ﬂfr &4@(1%9? H‘_’i Z&tu \%Id I&@Iéﬂ)} W%roeladded and the

orani® layen wasBiepyriated anéttmaaqaws flgry asrexime2d vathhisOwc (R &35

%21 Vgl?oxy gcheﬁe e W?’-%’?Srlﬁgflh%th Bing pflried, gyer, MpsPa.q and
cop@entpied 2@ givé - E}da}n-plle 185t (129 Ing; b&Xy aBSIAAS Grn/O601 ;NN S +
H~-;=NOOOOOO|S N\ NNNIs, | N .N H~0OHI/ H

Jo B N 20 To a solution of 30 mg (0.047 rmol) of

Exanple 35 in 2 nL of Et OH was added 7 ng (0.18 mol)

of B Af t rst or 2h, 2 nmL_of water
’&%@b Hi%“t pg&&“&&ﬁ?%ﬁﬂaw%%ﬂmwhew&*
meffyF3-]4-(3Thethe Loty pe ezl GABFC i Wl R4 WD SINE S tMidolL1yRL | NE,
dried wth I\/gS%i}fjl&gnd c%ﬁgentrated Atyg provide 17 'ng of
beE%“a‘Pr';S‘lee 142. ESL M5 nifz 645 [ C33H37N705S+H] +. 25 -161
WD 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 143:
N-(5-tert-Butyl - 3- et hanesulfonyl am no- 2- met hoxy- pheny
1)-3-{4-]2-

(1- hydr oxy- 2, 2-dj N%Pt(h;l-propyl) 3-net hyl - 3H- i 194 4
Syl]- ,2,3-tria§w1 yl}-4- net hyl énzani derg}
0] = 00 o}
o i .
o irsacel

A mixture of Example 57 (100 mg, 0.14 mmol) and 40 mg of Pd(OH), in 10 mL of
MeOH was stirred under and H; atmosphere for 72 h. The mixture was filtered through
Celite and concentrated to provide Example 136. MS m/z 622 [C3oH3oNoO,S+H]".

Example 137:  N-(S-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-

methyl-3-[4-(1-methyl-2-piperazin-1-yl-1H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-

benzamide

&h&*qﬁﬁf
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NN RO/ OO/ O. VI N 50N NN NNH\VI H
/HH /O Exanple 143 was prepared from Exanple 30 in

woOherspaom3 manner as Exanple 142 ESI M5 nl z 6BAT/US2005/006997

[ C31HAIN705S+H] +. 10 Exanpl e 144:

N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- met hoxy- pheny
Exqnyplg 1p7 wag prepared from Example 58 in the same manmer as Example 136.

di n-4-yl -1H pyrazol -4-yl)-1,2, 3-tr
ESI%S;%Z%%QWTH?N%%H] benzamide NNf-* NN O/ | O _N N
O/ ONNH \ NNBoc \ NN HHHH 15 To a solution

Exafipie LATR-B-eln @M nappsaon i Rinlo-4 e buhy Phep -2

(1-h§@rxy-c$bmaipyl)3emrethel3 K itlazol afoyl|1723nutaz o4 -yl d-whdthylg

b resi.due was dissolved in CHCl12 (50 nL) and washed

engimifle satd NaHCO3 (50 nl), brine (50 nl) and dried
with MgS04. The mi xture was filtered, concentrated, 20
and chromat ographed (10:1 CH2C12: MeOH with 1% Et3|\kl) to

gi ve Exanpl e 144( ) nmg). M5 nmz 647 N\Hq

[ C33 N8O4S+H| 4 _[Exanpl e 145: \\

N-g5 ert - Butyl et hane&u—l—f—onyla no- 2 met ho \pheny
(2 £hy rd:ky 1 d. net hyl - et hyl ) < 3 et hyil - Ndazol

yl]-%°2, 3-txfazol - 1-yl } - 4- 25methy‘f benz e»-162V\D
2005/ 090333 PCT/ US2005/ 006997 ©OBn OH N_ N\ N\ N
OO _ OO ,SNN\VNNN/S VI N NN

A solution of 190 mg (0.28 mmol) of Example 105 in 2 mL of EtOH was stirred over

30 mg of Pd/C under and H; atmosphere for 3.5 h. Concentrated HHCI (0.027 mL, 0.33
mmol) was added to the mixture, the temperature was warmed to 40 °C, and the mixture
was stirred overnight. The mixture was cooled and filtered throvigh celite. The filter
cake was washed with CH,Cl,, and the combined filtrates were washed with saturated
NaHCO; and brine. The organics were dried with Na,SOy, filtered., and concentrated to
provide Example 138 (130 mg). ESI MS m/z 594 [CaoHasN70,S+H.]".

Example 139: N-(5-tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(2-
ethyl-3H-imidazol-4-yl)-[1,2,3]triazol-1-yl]-4-methyl-benzamide hydrochloride

\?I:\CIH

Example 96 (120 mg; 0.187 mmol) was stirred with 15 mL of MeOH, 4 drops of
concentrated HCI, and 25 mg of Pd/C. The mixture was then stirred for 20 h under an
H; atmosphere at 50 °C. The mixture was filtered through diatomaceous earth and

concentrated. The residue was crystallized from MeOH/Et,O to provide 93 mg (0.16
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Il \ HiOHI/ HOHI .11 Exanple 106 (250 ng, O0.36

mmol ) and 50 ng of Pd/C (5% were stirred in 10 nL of
wORW@4/09m38r an H2 at nosphere for 12 h. The m XPATAISHAS/006997

filtered through a pad of 5 celite, concentrated, and

chr omat ogr pahed (10-100% Et OAc i n hexanes) {0 give the
kA3 &1 %ésmpbsﬁgﬁ; the prggrogloridgsalt. g H B M&di—éé%%ﬁﬁp@
anpl e 146:
-{4-[5-(2- Ani no- et hyl ) - 1-phenyl - 1H pyrazol -4-yl]-1, 2,
3-triazol-1- vyl

}

- 1390 v UL Yl g o e 1910 i T ~RAEBY
Explibiy EBE (S i PR e e R -
mea@egulfong-Noidkyyl-3H-imidaznl-hyBE,2,3-griagol-1iyl-miathyy H H O
beH 1% eTo a solution of 800 ng (1.03 nmol) of Exanple

W3E9% MeoH (40 nl) was added 3.6 15 g of NHACO2 and
150 nmg of Pd/C. The m xture was stirred at room
tenperature for 3 h, filtered through celite, apg
concentrated. Theyresulting residue was taken wQ ¥

Et OAc 250 nl) washed with a sglution of er
(10, saf urat ed NaHCOB %J ! bgi ne ).
The” ni awerN was washed w C¥ Q , dried

e
over MjS®4, [ Ind" concentrated to §ivie FnhS ng of
Exanpfe 146 €101 nmol). MS nn/z 643 20 [C33H38N804S
+ H +. Exanple 147:

N-(5-tert-Butyl-3-nmethanesul f onyl am no- 2- met hoxy- pheny
To|Bxagpler2§ €50 mg, 0.43 mmol) in 10 mL of MeOH (10 mL) was added 790 mg

e S RAEI ey g i g i
parBfosd080838 CATE (E20d5/200 6607 (1NN with R, mL jof NIBOH. ke

. ~| -
i g alarted yfh SHOTRL QP S8 Tt s 0T RobootiBi
and chromatographed (25 to 100% EtOAc in hexanes) to provide Example 139 (216
Il'lg) ESI MS m/z 616 [C27H33N70682+H]+.

Example 140:  N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-

methyl-3-{4-[3-methyl-2-(2-methyl-propane-2-sulfonyl)-3H-imidazol-4-yl]-1,2,3-

triazol-1-yl}-benzamide

Q.0
N S N._ .S
ﬁ/ b N b
N R \
2 LR O» %0 LU J_ o
~°*N N N | N N

Example 140 was prepared from Example 30 in the same manner as Example 139.
ESIMS m/z 658 [C3oH3oN;06So+H]".
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m. of 37% aqueous formal dehyde) and 200 ng of Pd/C
were added. The m xture was 5 stirred under 1 atm H2

wbaoosa80133 filtered through Celite, concentratedr/uam®s/006997

purified by chromatography (0 to 10 % MeOH i n CH2Cl 2;
0.5% NHAOH) to give Exanple 147 (120 ng). M5 nmlz 671
Exampss HiR NS (% 8+ Butyl-Fmetipinesul @ ylamino-2-methoxy-phenyl)-3-[<4-(2-

metP%r{egultfﬁglt -3- ﬁ.‘é‘u}%—sﬁﬁﬁﬁ%f‘? yBl ff)g)ﬁl'lgzml rigyl]24 m%{hy?xy pheny

benzaanildy| - 3- { 4- [ 5- (2- nor phol i n-4-yl -et hyl ) - 1- phenyl - 1H py
razol -4-yl]-1,2,3-triazol-1- yl}-benzamde NNN1 / NN
/ 30 OOONHZ OO/ ONNN NN\ I N HOHN H
i0 HN 15 Exanple146(270rrg, 0.42 mol ) was Q
di ssQljved in 8 DVF fol |l owed by 0.25 m_'(gsi
mmol ) Tof 2, 6-1 ut}dine and 600 ng (

le or -20(2-b To- et hoxy) - et hapme he m xtpeme vvas
St sfor 12 h, then wis~tH 3@’%:«1 Et OAc
(300 _ont]) washed with sat Na , and

brine. The organic portion was dried over MySOH,
filtered, concentrated, and chronat ographed (0 to 10%

o .
o Rhnte 25 S8 e 0,090 LMY RLFRACRAR 360 me
(1.2 Nlr(lﬁ) peexond int 40 mB ofrweten Ths vlixtoreyasstined &-0mMét foo2d/h pizéory
)= A
being sy popwesa, GHCR (10 i) end yater (10,1l with 3nfy §f N QF
Theomixtutyl ab ertzatadd svith - dlﬁdrofhﬁnZODE{/ G90BBY dried over Mg SO,
/ U 20 5/ 06997 O O N NHz + Br 1

P RPRAGE R o JORE BQAQRR, HeaRon s
Exafipk mrmq mg). SRALMS @rr 601 [CpyHasN,0sS,+H]".

2- brono-1-(5-nethyl -1 -phenyl - 1H pyrazol - 4-yl) - et hanone

(829 ng; 2.97 5 mmol) and 3-am no-4-nethyl benzoic

Exafuplel 1408 tN8-repay1-3- ﬂleﬁlaﬁbsnmfonﬁhﬂrhm&ndx&r;ﬂdnﬁys {#[2C
ure was. caqol ed,

t he
(hY‘{j‘P@(: pB?l{ylpgt%)S}:-meﬂ{yé pgdlngﬂ%;olA-yl] 1 2, 3 trlazol- -yl} 4 methyl-

benzamide

OH

0P ? =\ 0,0

To a solution of 30 mg (0.047 mmol) of Example 35 in 2 mL of EtOH was added 77 mg
(0.18 mmol) of NaBH,. After stirring for 2h, 2 mL of water was added and the mixture
was extracted with CH,Cl, (3 x 20 mL). The combined organics were washed -with
brine, dried with MgSO,, and concentrated to provide 17 mg of Example 142, ESL MS
m/z 645 [C33aH37N;0sS+H]".
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washed with cold EtOH to provide 564 ng (1.55 mol ;
52% of 4-nmethyl-3-[2-(5-

woRdiFybed33 phenyl - | H pyrazol - 4-yl ) - 2- oxo- et hyl arCTak206006997

zoic acid nethyl ester as a white powder. 10 A
suspensi on of 380 ng (1.05 nmol) of

Exaﬁnpietlh&l N4 C{S-ﬁ@t—BEtylFé-tIim)thadesﬂhmyjdmlhbﬂpyﬁthml-phenyl)-}{4-[2—

-y 2 IR oA P e RS i TR L B er RS PR
meﬂntyl-bﬂﬂdmiﬁe 100 C for 4 h, when a precipitate forned.
The m xture was cooled to roomtenperature, filtered,
and washed with cold MeOH to provide 283 15 ng of
3- [ 2- ner capt 0- 4- (65- met hyl - | - phenyl - 1H pyrazol -4+ yl ) -
I da oI-l-yI]} | - benzoic acjd rrethyl (0. 70
; E

67% . mz_405_ [ C22 N4028+|—|] No 'l nL
NC3 s added 28 g efo . oThi s xture was
Noy'S- [ 2- mer capt 0-q NiN " phenyl -
i'Hpyraz -yl)-imdazol - 1-yl - 4e rrét h enzoic 20
acid nethyl ester (280 ng; 0.69 mmol) suspended in 5
nmL of rapidly stirring HOAc over 15 min. After

Sti.rri an_addi,t e sol ution our
il 3 g el Batallh 1% i Ui o BB 52
ESMUB h/NstHTOZH, D3+ . xt ure was extracted with

Et OAc. The extract was washed once with brine, dried

wth Na2SO4, filtered, and concentrated. The
Exdegie 14l Y- (5-26+- Buﬁfl-wetﬁbﬁ@ﬂmwmbednétﬁoﬁoﬁh&ty%:w(m_

hexanes) .25 .10 praqvi de /?1
cycwpﬁeﬂyﬁﬁrpl@erf%nfylﬂgrwﬁqu-"@ﬂngh§+3 qrﬁz‘ﬂylrﬂk&mef yl-
berdadide- | M dazol -1-yl ] -benzoic acid nethyl ester. ESI M5

rra/z 373 [ C22H2ONA2+H] +. - 165 WD 2005/ 090333

PCT/ US2005/ 006997 To 119 ng (0.32 nmol) of

N- ( 3- am no- 5- tent - 2- met hoxy- phenyl ) - net hane-
sul fonam de in f THE at -78 was added NsL,

0.42 . u in hexane (0. 67 nnD
cobdAat b was t emxtou5 SOStlrr r 30
NG m‘_ 0 NLM LHVDS L&,

add‘eglotd* t @ esul ting purple 5Hs ut‘l o JTHE vvas
added as necessary to facilitate stirring and the
purpl e suspension was slowy transferred via syringe

To g Rpvmt e Db gy Sl By 24z

HCE (aﬁm TH tohiture & hLstirted a? foFl120d. 301 lamocbdmndé&f VaRtiun? And
col d MeOH was added i d9 I uti on

the &Sﬂltmg et was disilusd 1R 4tH: < Al wiffsaist MplCO=
(SO-HT@ Bif60 iy Qhd MRS wiie Mgsas el ﬂ'i‘i'x%u?e Whs ﬁlfdréﬂe con-EBﬁrated

hes were éxtracted once with Et OAc, and t

ande@&r?rae@eanbeﬂél%r@éizﬁbadeoﬂ Ml 1% Etﬁ“)NamEX#mple did 410

nets GORGENT o, Senat ogr aphy (0-3.5% (MeOH wi th
meR YD CRLAg0y &) o ovi ded Exanpl e 149, EST NG mi z
613 [ C33H36N6OAS+H] +.

Example 145: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[2—
(2-hydroxy-1,1-dimethyl-ethyl)-3-methyl-3 H-imidazol-4-yl]-1,2,3-triazol-1-yl}~4-

methyl-benzamide
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Exanpl e 150:
N-(5-tert-Butyl -3-net hanesul f onyl am no- 2- net hoxy- pheny

WO Re@/0pds3s 1- 15 PCT/US2005/006997
i sopropyl - 5- net hyl - 4H pyrazol -4-yl)-im dazol -1-yl]-4-m
ethyl -benzamde NN~ OOON is NNNOHi iOH

Exanpl e 150 was pre &d from
2-tosyl oxy-1-(5- | -1-isopropyl -1H pyrazol -
one (Singhy S. P. et al, J I'ndian ChemY
&40-9 ) |n t he same™ n ag Exa
GBOH38NG6OAS+HH] +. e N
phenyl 1H pyr azoI -\ ) HI zol -
met hanesul f onyl am no- 2- net hoxy- 5- (1- met hyl - cycl opr opyl
- phenyl 1-4-nmethyl - 25 benzam de -166 WO 2005/ 090333
el 6006 5% OB ARAS] TE ol LSRR Yere s ROy of
MéONHs’thdeBﬁn @Iz Qtlﬁbs@né?e %lNli\ h/ Theanxtth‘e Mras kel tmouéﬂ\'a Pag of

To a 0 C solution of
Ceﬁtﬂs 5%@?“#6%%0%%@8&4@ (10 B}Qe’n ’@tOAq-urpymm) do giveghe
I I s THE (100 nl)
ESAPRIIS (| BARNE) A B CIADSRYS, (47.1 mmol ) of
3.0 MMeMyBr in Et20. The m xture was warned to room

gr r
B 0 S A G pla i ReoPain £ ool 1
ylﬁﬁ?@i@‘t(bn@ylfﬁtl)l,eﬂlan@utfhwlmmoe?emethaxy-phstyém-metﬁyl-
beighiiqt ed Nad (15 nL). The organic | ayer separated,
"3‘? ed over MgSO4, and concentrated to give 1-(5 10
et hyl - | -phenyl - 1H pyrazol - 4-yl)-ethanol (7.91 g). ESI
M mz 217 [C13H16N/6H] +.

To a solution of 800 mg (1.03 mmol) of Example 109 in MeOH (40 mL) was added 3.6
g of NH4CO; and 150 mg of Pd/C. The mixture was stirred at room temperature for 3 h,
filtered through celite, and concentrated. The resulting residue was taken up in EtOAc
(250 mL) and washed with a solution of water (10 mL) saturated NaHCO; (50 mL) and
brine (20 mL). The organic layer was washed with brine (50 mL), dried over MgSO,,
and concentrated to give the 655 mg of Example 146 (1.01 mmol). MS m/z 643
[C33H3sNs04S + HJ ",

Example 147: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[5-

(2-dimethylamino-ethyl)-1-phenyl-1H-pyrazol-4-yl}-1,2,3-triazol-1-yl}-4-methyl-

benzamide

-163-



10

15

20

A solution of 7.9 g (36.5 mmol) of
1-(5-ethyl-1-phenyl-1H pyrazol -4-yl)-ethanol in 100

woh005KEB038aSs stirred at rt over 24 g of activat edTs@®ds/006997

for 23 h. The mxture was filtered through Celite and
concentrated to give

1-(5-ethyl-I-pheny H pyrazol - 4-yl)-et hanone 1
(7.71 g). ESI Ms z 215 [CL3HLAN20+H + To a.,

N

sol o%fon of 5. (25.3 nnDI) of

do( thyl -1 - pRenyT -\ pyTazol - 4-y, -eghano hEMC
13 ged Her in Hoac (a0 lal qpl (1. b2
mH 7.5 )  was added dr opwi ge 0ant‘d t m Xt ure was

stifred at rt for 45 minutes and Vs poured 20 into
ice water (500 nmL). The liquid was decanted and
remai ni ng resi due was washed wth water, then

Exaele di¢ £290i e G0 mmelpes dissolved dn o atef Mp@H. Egmalin (0.6
mLM’ij%qug&dzs qgrrmggrﬁé?yd_eggﬁ%oyrlﬁg Igf g&%’@c\%}@ b @R ITROMBNE was
stirgeg ruaé%ﬂ L atmy Hy fest48ath dikiered -ﬂxrerrgh/@m@a@n@gugts@ and purified by

)/ )|
ohr o ) BORP R MpHaR CHACO (3 MEGHS 16 S el 18
U2Qnu98N§2m@6(Bﬁh61nNﬁh$+Hﬁ 3-am no- 4- et hyl benzoic
acid nethyl ester in EtCOH (30 nL) was heated to 75 C
for 16 h. The solution was cooled and allowed to

Exagoplad a#8:rt N—Qi-tdﬁt—ﬂutylFB}-mﬁhddedﬂfmlylamlﬁd-ﬂ-hmthﬁkwlﬁlfenyl)-d-

mlf§PE5 814 Rl S PR bl S0

yl}-bdnzumtiéy | - benzoi c acid nethyl ester as a white powder
(3.759). ESI M5 mlz 378 [ C22H23N303+H] +. A suspensi on
of 3.75 g9 (9.94 nmml) of 3 -[2-(5 -ethyl- 1 -phenyl-
1H pyrazol -4-yl) - x0- et hyl am no] - 4- net hyl - ben c
aC|d net hyl estyer d 2.9 g (30 nmmol ) of Kscmhu

=

of HOAc stlrred at 100 or 4 h
re JWas a Nqo-eoo%*overnl Jbeforebe
mﬂshed Wi t h cold IM ds mem:z
V|de 2.65 g of N
3 [4 (5 ethyT-1-phenyl - 1FprrazoI/4 yI) rcapt o-im

dazol - 1-yl ] -4-met hyl - benzoi c acid nethyl ester as an
off-white solid. ESI M5 miz 419 [ C23H22NA2S+H] +. 15
Exapgple 186 (3/01hg.d)-43 @b veas dssgsedyin $mBiRMF)follgked by 0.25

mL%i’? Bﬁﬂ(ﬂ?@f 3.6 lléldfﬂc aQ(ﬁ 6000 Pfmd 2)' 26]%‘88 fZ-&@DB&Bo g'&lgi(

heat ed dr ogen~ per oxI
etha»asTheamMemmmred ati $I€ et 10hy den M@atdlssxquﬂ ingrOB.of (600

mLf’ én%ﬁéﬁ%& %wthh&ia@—lﬁg)ué S%ﬁt)é‘@%nﬁﬁhee ill}{e rga%gc ﬁgrﬂ&g was dried

ovecMgSé)mtﬁlwr@d codie@rate 2nd chtomatogtkpticd(ctot1es MeSidl mua}gch,

0 ST TGANE by R BENSHS YA B, o

MySO4, concentrated, and chromatographed (10 to 80%

Cas e T A L N

methiyl-3-¢4-Gembethiyb Uph e 38! 1F-pyra2old-yl)-imidazol-1-yl]-benzamide
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concentrated to give 1.85 g of o
3-[4-(5-ethyl-1-phenyl -1H pyrazol -4-yl)-imdazol -|-yl]

WO 24058013y | - benzoi ¢ acid nethyl ester. ESI M5 pCZ/USBM05/006997

[ C23H22NAQ2+H] +. 25 To a solution of 70 mg (0.25 nmol)
of N-[3-am no- 2 met hoxy- 5- (1- net hyl -

cy%l ophgpyl nyI! nmet hanes&l fona@ q 5 rrL of THE
m xt was stl |Nre rt for nut“és when a

sol uti on of

3-[4-(5-et -| - phenyl - 1H pyrazol -4-yl)-i m dazol -1 -yl ]
- 4- et hyl,\- zoi ¢ acid net hyI 0 ester (100 nmg, 0.0Q26
nol ) i nm. of THE (5 ni¢ S added r stirr
fay 45~ mnutesI 10 gy of _(sat ur at ed wgs add: %)

ﬂﬂ“mur e was exty Mith —CFIZC128 m@m ed
Wi t 2804, filter eﬁﬁﬁ\oncent rated, an'd e
chr omat ogr aphed (30 -168 WD 2005/ 090333

PCT/ US2005/ 006997 to 100% Et OAc i n hexanes) to give
Exanple 151 (69 ng). ESI M5 mz 625 [ C34H36N604S+H] +.

Awthg}t]‘ %’5}%(3{1(})/-'1 (S-methyl 1-phe§/yl lé-[ r?lrazol -4~ )yl)-et aﬂo?e (829 Hl)%, 2,97
mrxﬁ:ﬁ bqwl -apipp- 45nethy1 benzmc acid methyl ester 1n 6 mL of EtOH was stlrred at
75)yC31%P bh. 41“36' ﬂmﬂtd'rré %§ Qé%lgd Yok tﬁle fé@ﬁlﬁ%é ngﬂ]ﬁﬁglvgﬁ fmered and
WESheé rWﬁfbml9lEiQHn@tm9Yld@§64 mgn(13'>5yma1m rf%) sefet-tdSthy LD [2-(5-
m@fh?}”l ?h&@@h Ezbﬁ@& %noicl%gjt ?aangg(?jat)fn%‘dls acid methyl ester as a
whit¢ pewdsr- 1- y| ] - 4- net hyI ben20| c acid nethyl ester
(Exanmpl e 151) in the sanme manner as Exanple 151. ESI
M5 nlz 519 [ C32H34N60+H] +. Exanpl e 153:

ANusg;ﬁ:nslan of 3BOtnyd (1D5membl g 4-ateeyyB ) 2-85-ndthyb1-ghdiwi-1 H-pishebl-

X2 8Ka-eieminol-hals gpcd e exter 2P e 2, PO N HKSON
m@ ﬂND‘df HOAc waskxaephte 0058 favaish, W@@abﬁdgﬁtﬁt@ Mrmed. The mlxture
w%% 1:] etd tg l#ct)d/m tempreTFattlprg Xﬁlltereldeerl]r}/cg V%Ts]hgdewfatﬂ cold I\LIeOIfI to prov1de 283

mi- cpfhﬁ‘»lﬂzl-greﬂchbth(azrﬂéthﬂ lyﬂ)})enylnllfﬂﬁyzxﬁ‘io‘l-]l W ﬂmldazeralwu REBA-
oi C Cl

5
bt 510 el edas 74 Bmo LT SBS TS 754403 [Cal i, OsS "

To 1 mL of 20% HNOs was added 28 mg of HNO,. This mixture was then added to 3-
[2-mercapto-4-(5-methyl-1-phenyl- 1 H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzoic
acid methyl ester (280 mg; 0.69 mmol) suspended in 5 mL of rapidly stirring HOAc
over 15 min. After stirring an additional 5 min, the solution was poured into ice-cold
water. The pH was adjusted to about 7 with NaHCOs, and the mixture was extracted
with EtOAc. The extract was washed once with brine, dried with Na,SO,, filtered, and
concentrated. The resulting residue was chromatographed (5-60% EtOAc in hexanes)
to provide 210 mg (0.56 mmol; 82%) of 4-methyl-3-[4-(5-methyl-1-phenyl-1H-pyrazol-
4-yl)-imidazol-1-yl]-benzoic acid methyl ester. ESI MS m/z 373 [CaaHoN4O5+H]™.
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[ C33H35N502+H] + Exanpl e 154:
3-[4-(5-Ethyl-1-phenyl -1H pyrazol -4-yl)-im dazol - 1-yl]

WO (529035 PCT/US2005/006997

met hoxy-5-trifl uoromet hyl - phenyl ) - 4- net hyl - benzani de
-169 WD 2005/ 090333 PCT/ US2005/ 006997 N.N\ CF3 ~- O
To NN mg @R32i mdlH oEx AripraminbShrewesityl2epethexy-pheoyh)-methane-

an N T S ML g 3 o
hexaintry(0-60 enmoll) cT hezccdd bah wab reesived, thebmixBxamp$ eirfddfpr 30hminhe

and P%ge %@Eéﬁéh@i@ a@gﬁé‘]‘]’ 2} % was aggeﬁ to L%he resulting purple

solutlliblf S5THE rvas Bdded as3necsssany 102 faoititdno stitripd) amnd/ the-pdujld sispersiday
was glqw FB‘EFQ‘%%?“C&‘ i pYiingeda Ageridly stiing slviRn ohEmet-dd4-Gro
met\M-Nphenyl-19- pyrézol—4N1)NﬁiN1az¢l— IN-BerAoieRidnh &hyliSktenas2 ml of

T étiﬁﬁ egﬁert &} miny ol MeOHayag sdded, and, i splutipr v gargitioned

betwledn G3if Sithated| NIRIE MG ﬁebh@y r'm EtOAThyer ivills AR&OWashed Mlith?
- nmet hyl - benzoi ¢ aci d net 15 ester (Exanple 151) in

bring. e SEATReSTHFIR é?‘tr%iféed%ﬁﬁ'll% EfQAC, g thysgriegcss wey combined,

dried %ﬂh@éﬁ@o%ﬁgﬂed ARG TRtRtraad: Chromatography (O -3.5% (MeOH with
-tent-ButyI 2-nmet hanesul fin [4- (5-ethy

5% ]NH OHhérfyilzCl) provided Example 149. ES%/ MS m/z 6 3 EC33H36N604S+H]

1H pyrazol - 4-yl)-i m dazol - 1-yl ] - 4- et hyl - benzam de 20
/" NN\ O
Example 150: N-(5-fert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-

isopropyl-5-methyl-1H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzamide

v NJ\
Q.0 9 f}i
Sy N N-2
H H

0

Example 150 was prepared from 2-tosyloxy-1-(5-methyl-1-isopropyl-1 H-pyrazol-4-y1)-
ethanone (Singh, S. P. et al, J Indian Chem. Soc., 1997, 74, 940-942) in the same
manner as Example 149. ESI MS m/z 579 [C30H33N(,O4S+H]+.

Example 151: 3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-N-[3-

methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenylj-4-methyl-

benzamide
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\ NO NN ,~SO H-170 WD 2005/ 090333
PCT/ US2005/ 006997 Exanpl e 156 was prepared from

wo-20@r0ed38it yI - 2- met hanesul fi nyl - phenyl am ne an#8CBA[S4005/006997

(5-ethyl -1 -phenyl - 1H pyrazol -4-yl)-imdazol -1-yl]-4-nme
t hyl - benzoic acid nethyl ester (Exanple 151) in the

S ner as Ex 51. ESI Msonl z 566

i __#&fﬁECEEFFE+ E%%%;éiﬁle—ﬂfﬁ* N =

N (B-tert-Butyl - 3- nethanesul f onyl ami ®- 2= et hyl - phenyl
)-3-[4-(5-

et hyl - 1- phenyl - 1H pyrazol - 4-yl ) -i m dazol -| -yl ] - 4- met hy
| -benzami de i h%itgﬁyh N N.~SNON HH 10 Exanple
157 repared f 0 el

N- frs%/p -t M%.z>e&@ﬂ*v&h€gy@

met han&sul fonani de and =N
3-[4-(5-ethyl-I|-phenyl -1H pyrazol -4-yl)-imdazol -1-yl]
-4- nethyl -benzoic acid nethyl ester (Exanple 151) in

the sane ner as Exanple . ESI M5 mz 611

[ C34H3¢ S+H] +. 15 Exa ﬁSS: ,“;NO

N-(5-tért=Butyl - 3- net hangs onylanigo- nethoxy; y
~ wkﬁ-(S‘——" i 9 = ¥ NN

N

S. ~
et phenyl 1HDYE 3 of - 4- yl ) -i mi daZol§ 18yl 4~ met hy
| - be mde NN\ OoORPN IiSNN\ NO HI ~HI

To a 0 °C solution of 7.55 (37.7 mmol) of 35-ethyl-1-phenyl-1H-pyrazole-4-
carbaldehyde (Example 86) in anhydrous THF (100 mL) under N, was added over 5
minutes 15.7 (47.1 mmol) of 3.0 M MeMgBr in Et;O. The mixture was warmed to room
temperature and stirred for 16 h, then 25 mL of 5% NH,Cl was added and the mixture
was extracted with CHxCl, (70 mL), and the extract was washed with saturated NaCl
(15 mL). The organic layer separated, dried over MgSO4, and concentrated to give 1-(5-
ethyl-1-phenyl-1H-pyrazol-4-yl)-ethanol (7.91 g). ESI MS m/z 217 [C13H;sN,O+H]".

A solution of 7.9 g (36.5 mmol) of 1-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-ethanol in 100
mL THF was stirred at rt over 24 g of activated MnO, for 23 h. The mixture was filtered
through Celite and concentrated to give 1-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-ethanone
(7.71 g). ESIMS m/z 215 [C1sH14N,OH]".

To a solution of 5.40 g (25.3 mmol) of 1-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-ethanone
in HOAc¢ (30 mL) was added HBr in HOAc (30 mL). Bromine (1.42 ml, 27.7 mmol)
was added dropwise and the mixture was stirred at rt for 45 minutes and was poured
into ice water (500 mL). The liquid was decanted and remaining residue was washed
with water, then dissolved in CH,Cl, (500 mL) and washed with sat NaHCO;, dried
over MgSOs, and concentrated to give 7.20 g of 2-bromo-1-(5-ethyl-1-phenyl-1H-
pyrazol-4-yl)-ethanone.
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20 Exanpl e 158 was prepared from
N-(3-am no-5-tert-butyl -2-nmet hoxy- phenyl) -

worbdsawess| f onani de and PCT/US2005/006997

3-[4-(5-ethyl-1-phenyl -1H pyrazol -4-yl)-im dazol -1-yl]
-4- nethyl -benzoic acid nethyl ester (Exanple 151) in
Atﬂ@bltlgar@ Tt Be@4.4smERR S| 22bro/o-1-(S &Sty HViphmiyi- 162y razol-4-y1)-

et%ﬁﬁﬁ%%%@??%?glgg@a% ?Ler\q%-élglggt/h%gge%§gic acid methyl ester in
Et©H @BO(IﬁLEWthheatedph &hyC-faHGoly r Fzosolutionl Wasicoblddzmd allowel Jto
il T il e i S ot P GPIS REORYY P
[2I-()S—ed}ythét}ihyﬂlyl-t‘léhpﬁMoﬂé—yN—Z\bxo@%&rlﬁiﬂoH-nﬁm‘)ﬂ bpdod  H i fcid
159
mR Lk R aepvst sl M i
nmet hanesul f onam de and da ) I

A Sayilé?fh&ﬁ 41%%%&%553 m&@&@éﬁéﬁﬁv@ﬁ @PWEA raéollisilﬁ-ﬂ%g -
ethy m%g%m&m& FXRAPihe! k@t and B g {9 Min6)BIKSCN in 25
i SF BIAR gt 210 ar Buthe bt s atowes ReRyL pmeight

beffore 45e1ng ﬁltered and washed with cold MeOH. The solids were dried to provide
net h 4-p r|d|n 3-yl-imdazol -1-yl)-benzam de @]

2.65 go ethyle1-pheny-fgpyazel4-yl)- Zm@reqntq-wda@old-yﬂﬁl@lehﬂ
bedidlc E&@rﬂgﬂ{ 1 mrus B D Hite séhds'ﬂSHI\/ﬂSE’m/_EQflgﬁzgﬂézl%l}lg(%?ﬁﬁi )

2- brono-| -pyr| di n- 3-yl - et hanone hydrobro
G B. et al. Australian J Chem 1989, 1735) (500 ny,

The: zﬁ%vmeaniéie&ol%r@z.(ﬁgfg, %%%%ﬁ il @ﬁ&)eﬁded in 5 mL of HOAc and
0.63 mL of water and heated to 35 °C. Hydrogen peroxide (2.36 g, 20.8 mmol) was
added over 15 minutes. After heating at 40 °C for 35 minutes, the mixture was cooled to
25 °C and quenched with 10% Na,SO; (1 mL). After 15 min, concentrated NH;OH (20
mL) added and the resulting gummy orange solid was washed with water, then
dissolved in EtOAc and washed with brine, dried over MgSQO,,concentrated, and
chromatographed (10 to 80% EtOAc in hexanes). The desired fractions were stirred in
DCM with PS-TBD resin and decolorizing charcoal, filtered through Celite, and
concentrated to give 1.85 g of 3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-
4-methyl-benzoic acid methyl ester. ESI MS m/z 387 [Co3H2oN4Oo+H]™.

To a solution of 70 mg (0.25 mmol) of N-[3-amino-2-methoxy-5-(1-methyl-
cyclopropyl)-phenyl]-methanesulfonamide in 5 mL of THF under N, was added 1.04
mL of LHMDS (1.0 M). The mixture was stirred at rt for 15 minutes when a solution of
3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-y1]-4-methyl-benzoic acid methyl
ester (100 mg, 0.026 mmol) in 5 mL of THF (5 mL) was added. After stirring for 45
minutes, 10 mL of saturated NaHCO; was added. The mixture was extracted with
CHxCl; (100 ml), dried with Na,SO,, filtered, concentrated, and chromatographed (30
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am no- 4- et hyl - benzoic acid nethyl ester (Lancaster;
294 ng, 1.78 mmol) and 20 NaHCC3 (750 ng, 8.9 mmol),

wanastokas3si xt ure was stirred for 2 h. The m xt BC®US2®5/006997

then filtered and washded with MeOH, then the

filtrated was concentrated to a small vol une and
tadil8&6| Fé\d in hexacs) PheivetE3amplé USt y(6hasg)waEREMNinh 625

Ve d_ ine, and the washes were extracted once
[ 3‘3&6@{% I_@OAC The conbi ned organic portions -172

V\D 2005/ 090333 PCT/ US2005/ 006997 were dried with

e RBR ! RS R B TE1 e
p¥rageltdiyl)-idvidaZzo kgl A-pythyEbénzamide- et hyl am no) - benzoi c

acid nethyl ester. 5 A mxture of
4- met hyl - 3- (2- oxo- 2- pyri di n- 3-yl - et hyl am no) - benzoi ¢

acid nethyl ester (84.5 ny; 0.297 I) and KSCN (58
ng; 0.59 mmol) in 1.5 nL of HO%C e heated to 100 C
for 2h. The m xtur s then ,u'\‘ed into water and
careful |y brought p 8 VVI . The m xture was

i medi atel y extracte and the extract
washed with brine. he s were extracted once nore
with Et QAc, and the io co ed extracts were dried

with Na2so4, filtered, and concentrated to provide

3-(2- 1 .
Eﬁ%'ﬁe'ﬁpt%% X35y Rierre O SifguybP-metyi-pyodinadeiiaming dieo 'S
povRibnal NEiphiyations tedrset,&3) ngnd  S-[285- &Hﬂll-p&ﬁ%m Eiﬁ’azd‘i/ﬂ-yl)
1ne16a72)gi ni‘r%: 17']%/? ,BBHOZ(Z)ISC a-lc-l meth}-llioest%r xa eprl]eS 1?1'9 in the samg%lanner

aSEXanpIe 1S AHSIMS P35 19![032ﬁ34wte+1q1+d azol -1- 15
yl)-4-met hyl -benzoic acid neth ester in 1.8 nL of
wat er was added 0.68 niL of concentrated HNG3 2 ng of
E Aszmr 2N 1 4ash - a
R 1 Lo a B S ARy
pmmlcﬂl)msdag@lr}-yﬂﬂ methylsbpnmwdet hen HOAc was added
until the pH reached about 6. The resulting
precipitate was filtered, washed with water and dried
to provide 16 ng (0.057 nmol; 229 f 4-methyl- 20
3-(4-pyridin-3-yl-inidazol - 1-yN)g zoi c acid.
4- Met hyl - 3- (4-pyridin-3-yl-im ol -1-yl)-benzoic acid
(15 ng; 0.054 nmol) =
am no-5-tert-butyl - xyNpflenyl ) - net hane- sul f onami
de (29 ng; 0.11), t (49 nmg; 0.1 Imol) were
dissolved in 1 nL of DMF, and the m xture was chilled
to 0 25 T. Diisopropylethylanmine (19 L; 0.11 mmol) was
Ekﬁﬁ?leafgée%as (h&parQl HoRas F&r)ﬂﬁﬁyl-f ﬁqgﬁl hef{Mdmide€and 3-[4-(5-
re was stirred overni Xture was then

ethyiok-plpnyhid- pywaple‘t-ylaﬂlaldezalﬁasd}wemyt -hemezpippacid Timesthyl  ester
(ﬂaﬁﬁﬁ‘é Clﬁgf b Offle V\@aﬁné’\’alﬁg{glgr Wt 'Eylé'tﬁ.ﬁfédﬁ dESIIE NI§€ AN,

washesé were extract once W
[(éﬂﬂasﬁsz@:dm/ere conbined, dried with Na2So, filtered,

and concentrated. Chronmatography (0-6.5% MOH 0.5%

Example 154: 3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-N-(2-
methoxy-5-trifluoromethyl-phenyl)-4-methyl-benzamide
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30 NHAOH in CH2Cl12) provided 23 ng (0.043 mol ; 80%
of Exanple 160. ESI Ms mz 534 [C28H31N504S + H) +.

WO 20309332005/ 090333 PCT/ US2005/ 006997 Exanpl eCt@$2005/006997

N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
) -4-

nmet hyl - 3-{4-[ 6- (2- nor phol i n-4-yl - yl)-pyridin-3-yl]-
1,2,3-triazol-1-yl}- benzan1de NG / "N OOON -~
OOOiISNNNN,Scr N .N iOHHOH N C NN
O~ 0 _N~g N\ N@N. 0 5 Exanple 1 (500
ng, 0.88 mmol), Ph ( NAD. 088 nmmol ), and CsF
(295 ng, 1.93 nmol)o wer nbined in NWP (2.5 nL) and
degassed by the freeze-punp-thaw nethod.

2, 6-Di -tert butyl-4-nethy|pheno| (few crystals),

Pd2 .0 d t
Eméﬁ dserrriie o et i erms b dbinvanigand bl
(ﬁanyleldpmqyﬂﬁffgymeltmwghmldamldL}ll] parthyPbaRsic(a27d fBthyl ester
. 08 ) .and Pd2(dba)3 § , 0. 02 nol ). were
OS5satle ARED1 o eactne kst off APkmpl Deler RVGVS Yt o346

Kg@gxpﬁﬁcgg{ﬁere added and the |ayers were separ at ed.
The organic |ayer was dried over sodiumsulfate,

filtered, and evaporated. The product,

E%I{xﬁret 355 Wtyi’ertsButle cyan0-2 methoxy-phenyl)-S [4 gS-ethyl-l- henyl-
anesul fonyl am no- 2- met hoxy- phenyl )™-4- e F (

1E=-pyirpaol-4px))-ingidazod-1yy1)-4-methyl-begzamide

triazol -1-yl]-benzam de, was used w thout purification
for the next step. ESI M5 na/z 561 [ C29H32N604S +

H +. The above inmpure vinyl pyridin 300 nmg) was

di ssolved in EtCOH (5 ). Mor phol<j (120 m crolL) and
ded and t m xture was heat ed
20 C rnight. The reaction

HOAc (3 drops) were

in a sealed 20 tub
pAed (3% ammoni um
roform 67% Et OAc) and

was evaporated and,
hydr oxi de, 10@6Nb®ﬂ
t he product

Example 155 was prepared from 3-amino-5-fert-butyl-2-methoxy-benzonitrile and 3-
[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzoic acid methyl
ester (Example 151) in the same manner as Example 151. ESI MS m/z 559
[C34H34NsO+H] "

Example 156: N-(5-fert-Butyl-2-methanesulfinyl-phenyl)-3-[4-(5-ethyl-1-phenyl-
1H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzamide
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contai ning fractions evaporated. The residue was
further purified by sem -prep HPLC to provide Exanple

waaws(08@3sy). ESI M5 ,n/z 648 [ C33HALN705S + HpPeTASZ005/006997

WD 2005/ 090333 PCT/ US2005/ 006997 Exanpl e 162:

N- (5-tent - Butyl - 3- met hanesul f onyl am no- 2- net hoxy- pheny
Ep(ym,ple 156 was prepared from S-tert-butyl-2-methanesulfinyl-phenylamine and 3-[4-

(SERP pRay o M E IR A phoebaicnscta diot e
(Exarmple NEN) 0 the BaBxamphrer 162 Bxwnipe epdk. eBST rvi® m/z 566
r§+ ut yl - 3- met hanesul f onyl ami no- 2- met hoxy-

? 3t hyl -3-[4-(6-vinyl-pyridin-3-yl)-1,2,3-tri
azol 1 yI] benzam de (Exanple 151) and nethylam ne in

E%%Bégqﬁﬁgj%?ﬁ-&;ﬁugﬁ%ﬁ%ﬁﬁ onyggumo—Z methyl-[?henyl)-3-[4 -(5-

e1u3y( s-p?en%l%mpymau@t)hmmm—f-yrmhamhypbéhzmmoxy- pheny
-3-{4-[6-
(2-di met hyl am no-ethyl)-pyridin-3-yl]-[1, 2, 3]tri azol -1
-yl }-4-nmet hyl -benzamide N \N OO/ O H\ HI \
NIN N O 15 Exanpl e 163 was prepq,re rom

N-(5-tert-butyl -3- nesul f ony{ g no- 2- met hoxy-
phenyl) - 4- met hyl - 3[4 6-yinyl -pyridin-3-yl)-1,2,3-tri
azol -1-yl]-benzam éfe m e 1) and di net hyl am ne
in the sane manner Bs 1 1. ESI M5 mlz 606

[ C31H3ON704S + H] +. 20

Example 157 was prepared from N-(3-amino-5-fert-butyl-2-methyl-phenyl)-
methanesulfonamide and  3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-4-
methyl-benzoic acid methyl ester (Example 151) in the same manner as Example 151.
ESIMS m/z 611 [C34H3sNsO5S+H]".

Example 158: N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-
ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzamide

O
B d

Example 158 was prepared from N-(3-amino-5-tert-butyl-2-methoxy-phenyl)-
methanesulfonamide and  3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-4-
methyl-benzoic acid methyl ester (Example 151) in the same manner as Example 151.
ESIMS m/z 627 [C34H35NsO0,S+H]".

-171-



10

15

20

25 -175 WD 2005/ 090333 PCT/ US2005/ 006997 METHODS OF

USE I n accordance with the invention, there are
wonresioded3 novel net hods of using the 5 conpoun#eTai20R806997

formula (1). The conpounds disclosed therein

ffectively block inflamatory cytokine production
XagHle el | 9 The3-lhfi-Bthyl-drphenylehH-pkiamel-4y i istazalrl-y15-N-(3-

AEth M ds LRSI VRInGER R tHoRY-5 LARVE eating.a
vari ety ofsj Cyt oki ne r?e%i g@gﬁ{%@g@@%@ sg%eﬁgﬁf'?eb‘?&m‘de
associ ated with excess cytokine production, e.g.,

di seases and pat hol ogi cal conditions_involving

i nfl ammati on. Thus, the conpounds a useful for the
treatment of 10 diseasgs and con T dns as descri bed
i n the Background sectjon, includfhg-the follow ng

condi tions and di 8ga @] St eoafthritis,
at heroscl erosi's, €of N Mis, bone resorption
di seases, reperfusion®injuryg~asthm, nultiple

sclerosis, Guillain-Barre syndrone, Crohn's disease,
ulcerative colitis, psoriasis, graft versus host

Ednmples 859 syst prepared s Ne(3iiabRtaesky3GifuBRHetHy1-bReny1)-
n%ﬁgg&%gngldhabet sﬁgﬁllltug_ rheumatoid arthritis,

O EUERERAS y AR o el *-CRretw il whenyd- 1 Henyeazaldsyl) dmigleeal dsyl]-4-
niettfyl-henvaicaicid hempl esttr sRASHe 180Uh thedBide GRANARIAE EQ%ixlgleaﬁl.
Eﬁf&%ﬁ§§63§pﬂgﬁo f jnflammation and cardi ovascul ar

é, @Eﬁ#§@%§ib1a| infarction, alone or
follow ng thronmbol ytic therapy, thermal injury, adult
respjratory distress syndrone (ARDS), nultiple organ

EF‘?HT‘EH k0% nd & (P-fers-hutydrdmetha eguifoggamino-2-methoxy-phenyl)-4-
nHRIBLALGRRRIS W dihidadALIR) BagamiAd h acute 1 nfl ammat ory
conponents, acute purul e€n nmeningitis or other

central nervous system di sorders, syndrones associ at ed
wié h henodial ysi s, |eukopherisisg, granulocyte

S i an sasdlocikgt.ed syndr gnes, Jand Rndcroti zi ng
ent colitis, oﬁﬁ i cations indl ng restenosis

foll ow ng percutaneous translum nal” coronary
angi opl asty, traumatic arthritis, sepsis, chronic
obstructive 25 pul nonary di sease and congestive heart

failure./The conpounds ofsigzyinvention may also be
useful f anti coagul ant or brinolytic therapy (and—
t Re di es—or—eondiot i ong= r el at-ed=t q; U thgrapy}ﬁ:z
aagjggg?ﬁibed in thaoﬂgﬁ;tgwgnal applicéﬁd;~ { NN
60/ 492.  The conp of the inventd gp [ED
p38 MAP ki nase inhibitors. Activity can be 30

denonstrat ed by using nmethods known in the art. See
for exanple Branger et al., (2002) Jlrnnunol. 168:

£ | §C i he Background of the
AR € Aol S OSAE B SRR By . 2. e
Avspraliast & r@hepre 108%11GBS) (G60 higeat78 igmol) i 2€Dbt BEOH Was added 3-
i cal diseases. These

g b Qr | seases ncol o C
anl - LR Bt 2805 o € 258t B 29 e 178 mmmob) and
NaHCOs (750 mg, 8.9 mmol), and the mixture was stirred for 2 h. The mixture was

then filtered and washded with MeOH, then the filtrated was concentrated to a small
volume and dissolved in EtOAc. The EtOAc slurry was washed with water and brine,

and the washes were extracted once more with EtOAc. The combined organic portions
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-176 WO 2005/ 090333 PCT/ US2005/ 006997 to solid
tunors, such as cancers of the breast, respiratory

woOnResto9od3sai n, reproductive organs, digestive PCRMIS2005/006997

urinary tract, eye, liver, skin, head and neck,
t hyroi d, parathyr0|d and their distant netastases.

WerR @sléd HiithoNaePs THfessd: Ponseiienesd) Wmﬁ@ogrg@eé éPra% Mg@H in
d Bnage) t3 pFotAEN4SSmBlor 1 CORGED-dyRat L%i et
lklﬂg%ﬁlot ) Ped to | nr\r/lggl ve duct ;(?%car cdypi gl ep}%mmo)
bmmmesm@@ﬁﬂwbqﬂgr carci noma, ductal carcinoma in situ
and | obul ar carcinoma in situ. Exanples of cancers of
the respiratory tract include, but are not limted to
Agmigture of Himetind-3- @mxos’hwridireyyl emulagirmarb@izntcmid msthylet¢ster
bro euro ul y. a and
(gﬁéso ’h@ &} %lmoeiggﬁ'chnﬁséﬂd(g 3t& br‘ ﬁmo ncelrss%}Lnyr %c were
hdatetl t(ail@ﬂ ?(C)for|2ihm’[ﬂle dukmrebm&ltmensﬁoﬁrm mtptWaoer amﬂcarefully brought

gl cerebel | a,.and ¢
A BT R Tk shREbES R o BBR STAGRL Vg e
e)mifa&tLstBédjhwnlﬂ ieuﬁ@ eThoagshsRwerd redtrwtdaembe tniéfﬁ)\wh ISEX/&H]%(B&G
of .peri phera [ VOUS rs.includ ut are
AR STt e STV b NS teT g Al PORERIFHH S e (-
m&Wshte-aLpyHaRE Rl - HEEA]- $%af—1|ﬁeﬂlylﬂl56h§olc 1oidEXR a8tePT(90 me;
tunors of the endocrine and exocrine system i ncl ude,
0-pmoli 3t EST MS 78d 326 [CeRyNefP® 8t ci non,
adrenocortical carcinoma, pheochronncytona and
carcinoid tunors. Tunors of the male reproductive
Ty p guspsnsior pfide mg (R-26]r wmebt of| 3-@FrmerganteyHpyedinzi-d-igyidazol-1-
yIj- 83t ilnehizo7@RGE 'metRi %He‘frq{lsl Plntt BE wheek Q’lfag added g .68 mL of

reproductive organs 1nclude, but are not limt

caapringist NP andcbmegiof MaNOpvaiterdrh, theagixia wasierpledip \Qaﬁ and
4§ ﬁg@gr wasaaﬁd&ﬁldtll A p?—?%%?ﬁg ggdukt)tl? el fifde wiaér Hﬁ%g%orcﬁfo min

estive tract are not
them élOAccwla@ addedonnsil dixt pH, reached pbrag dal Thegessilting decipitate was

ﬁlgegﬁ, \(}Jg?hed% dﬁglt dncd ’drle(? Fotpgéw S%g (d Qﬁtﬁﬁe Q?2%ZQ€4—methyl-

cancers

3-(4—1awtdiri—31<yll-urdelazddﬂt—yl}}bmznmtacﬁl mted to bl adder, penile,
ki dney, renal ©pelvis, ureter, and urethral cancers.
Eye cancers include, but are not limted to
4-Methyd0 € dHpgridined - plRintidazalR Uyl denobh heid t(0frang; 0.0547 mafdl), N-(3-

2005/.09033 PCTUSZOS/ 697 anmpl.es of |iver

oo O P RO heay B e SRRt 2l Lo ATy

(49 i i0NIQ M d]) WeRr diselved Gl eINSIMSIFNAAdthe niuteN @4kt chilled to 0
fibrol anel | ar varlanti hepat obl ast onm,

°C. Diisopropylethylamine (19 0.11 mmol) was then added, the cold-bath was
removed, and the mixture was stirred overnight. The mixture was then poured into
water and extracted with EtOAc. The organic portion was washed with NaHCO; and
brine, and the washes were extracted once with EtOAc. The extracts were combined,
dried with Na,SQy, filtered, and concentrated. Chromatography (0-6.5% MeOH/0.5%
NH4OH in CH,Cl,) provided 23 mg (0.043 mmol; 80%) of Example 160. ESI MS m/z

534 [C23H31N504S =+ H]+.
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chol angi ocar ci noma (i ntrahepatic bile duct carcinom),

and m xed hepatocel |l ul ar chol angi ocarci noma. 5 Skin
woansawes3dncl ude, but are not |imted to squameas/usedos/006997

carci noma, Kaposi's sarcoma, malignant nel anoms,

Mer kel skin cancer, and non-nel anoma skin cancer

LRSI B VT e U AR s Rl S el S Vet O

métﬁ&b@l@ﬁﬁi (2-morp holm-4-3r/1l-ethyl) pyrl in-3-yl]-1,2 3-tr1azol-1-yl benzamlde
hypophar yngeal 7 nasophar yngeal / or ophar yngeal cer

and lip and oral cavity cancer. Lynphonmas |nclude
but are not I|n1ted §0 Al DS-rel ated | ynphoma, non-

Hodgkin's 10 | ynp Hodgki ns | ynphona, cuta us
T-cel | nphona, Iynphona of the erNous
sysj emASar gonas ificl udes—but argono i m

sar gr S fﬁ tissue, 0st e0ga :

sar comra,O mal [ nt fibrous histi oct ¢ O

| ynpho$ar comm,” angi osarcoma, and rﬁabdonyosa coma.
Leukem as include, but are not Iimted to acute
myel oi d | eukem a, 15 acute Iynphoblastié‘ eukem a,

chronic | ynphocytic | eukenmia, chronic ogenous

| eukem a, and hairy cell |eukem a. Pl ASma cel
dyscrasi as_ing| ude, but not linftwd to nmultiple
myel ona, and Wal denstronfs macrogl linem a. These
di sorders have been wed | aﬁacter d in man, but

al so exist with a sinafly Nogy in other
manmal s, and can be tréat®d b rmaceuti ca

conpositions of the present |nvention. For
t herapeutic use, the conmpounds may be administered in
Example b3 g,dhds mdodaBeAs (2t mej mom}amobmtmﬁsil?‘c(mﬂ mg, 1.93

mnﬂ@lﬂ]qr%re c'gg\l.o&r%%ﬁ 1%:; Iﬁ?&;"\%% gl’lfljﬂ atar'uP r& | nClﬁu elhea F%;"é‘-ﬂaﬁmﬂ-‘%ﬁaw
meghriic thaﬁqEGmt-lyutylimmeﬁly}phmoﬂ é(felwy ,cr})@tyils) nPda&iba), (26 mg, 0.022

g . i ﬁlhtlyyﬁ‘w&f Zf@ ﬁ‘éd AR %o’fvgfea?&%ﬁ@ th%trg%ﬁonarvés

he@teaabt ANeL bérhaue nﬂﬂcﬁtloﬁﬁh ShRNPP W9, o%@ynnkxﬁ) and sz(dba)g (20
adnini stered alone or in conbinatton wth

mg, 122 mgoR Yran addedraagiths regetion heted phH i pmrglght “Weter and

EtOAG ivhdrd a8 dafd hé BlvERLRE s ra%armccﬁgl?irhccl driFasMied over
2005/ 090333 PCT/ US2005/ 006 conp05|t|on§ cont al ni ng

sodip@m sfagcer tidtorede nisod| rﬁé’ﬁm@ateﬁbr o‘JlilQJIeptqfiwteaéfe(é-teﬂ-bmyl 3-
mdliP SRk 19RirRL2- gehsgeg% 4. hOFNIEARE ngﬁaﬁx-yl) 1,2,3-

activity, prOV| t her apy,
trlamblﬂﬂrb@gzanud%evasa@cd without puefi¢asinn é"or thel uewt tsege GiSE MS m/z
56?&%9 g@t ©on therapies utilize | ower dosages of
& convent | onal t herapeutics, thus avoiding possible
toxicity and adverse 5 side effects i ncurred when

Th QQ&% ﬁlgﬂét\ﬁnﬁﬁﬁufﬁ%e@o@ mng\Qf 1sso Wi EtOPIEEe mﬁ? M%rphohne
(120 microL) and HOAc (3 drops) were added and the mixture was heated in a sealed
tube at 50 °C overnight. The reaction was evaporated and chromatographed (3%
ammonium hydroxide, 10% MeOH, 20% chloroform, 67% EtOAc) and the product
containing fractions evaporated. The residue was further purified by semi-prep HPLC
to provide Example 161 (21 mg). ESI MS m/z 648 [C33Hy N;O5S + H]*.
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descri bed conpounds may be physically conbined with
the conventional therapeutics or other adjuvants into
we 26805090333 phar maceut i cal conposi ti on. Ref er encecraSkiwsm06997
regard may be nmade to Cappola et al.: US patent
application no. 09/902,822, PCT/US 01/21860 and US
Eapwplecat 163n nd-oeaBntylsd medmakstiliooplapdne?-etttingy-phenyl)-4-

re54C e

o e e Cah o ahtno B R R I e tiisnal iy beveamige
together in a single dosage form In sone
enbodi nents, the pharmaceutical conpgsitions
conpri sing such conbi nati ons of conpdtnds contain at
| east about 5% but nore prefer y at |east about
20% of a conmpound of<\Jbornul a (I ww or a
conbi nation thereof he optlnu percentage (w w) of
a conmpound of the% g gn ary and 15 is within
the purvi ew of thos& S |HI @D nM he art.
Al ternatively, the coffpounc By be administered
separately (either serially or in parallel). Separate

dosing allows for greater flexibility in the dosing
Exagpleel 62Asanpmpdreh §dmali¢-ez7t-blogleymethonessl faiy lattieo- 2-methoxy-

rmaceut i
PR PSRRI BRI B ) A D AT BV RRGEe GRambe
1 5k) dandamgthylantihe iim the lsamamianndhes Exsdplel €515 AN MS m/z 592
[C?qﬁuﬁ' s, fpcl ude, for exanple, ion exchangers,
afuth ha'” " al umi num stearate, lecithin, serum proteins,
buf f er subst ances, mater salts or electrolytes and

Effpl @37 DA stt-BS"L*g@% Q-2 GO I 4-[6-
(2sdisfeeindafiho-&h) yﬁﬂm-3 9qqng@fma§d{rwﬂ} 4&@&9;1%&&&&@@' e

25 powder, granu suppository and transdermal patch.
Met hods f or preparlng such dosage forns are known
(see, for exanple, H C. Ansel and N,G Popovish

Phar maceuti cal Dosage Fornms and Drugh-Delivery Systens,
5th ed., Lea and Febiger (1990) Dosage | evel s and
requi renents are wel ecogni zed ’'m the art and nmay be
sel ected by those of grdinary s | in the art from
avai | abl e nmet hods%dn ec ni quESY 30 suitable for a
particul ar patiemtNTW 3P 8di ments, dosage | evels
range from about 1-*¥800 e for a 70 kg patient.
Al t hough one dose per day nmay be sufficient, up to 5
doses per day nmay be given. For oral doses, up to 2000

Exn;ﬁplaymﬂms hﬁe}fa%ilufrérﬁd\f ~(5- Bﬁltlﬁl’fﬁ@crﬁethzihegthfoﬁylﬁﬁ%tﬂm%)fx -
US praovi sional application no. - va

thblsﬁ‘gﬂ Q@% ﬁf}cfﬁmeéwsﬁle@e@w 2,3g0ipzdd -yibenzagide héExample

153Kiahll @Himathlagidt W the RARR BGAR} 8s FxaWple 951. h'@'@:lﬁs 29/? %06

be requi.red depending on particular factor
[C%ﬂgﬂ%hb§,q§be0|f|c dosage and treatnent reginmens wll

depend on factors such as the patient's general health
profile, the severity and course of the patient's

di sorder or disposition thereto, and the judgnent of

t he
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5 treating physician. Bl OLOG CAL ASSAYS | nhibition of
TNF Production in THP Cells 10 The inhi bition of

woyomkiwesss pr oduct i on can be observed by neasur Pag/us2005/006997

inhibition of TNFa in |ipopol ysaccharide stinul ated
THP cells (for exanple, see W Prichett et al., 1995,
J Inflammation, 45, 97). Al cells and reagents were

diluted in RPM 1640%%%red and L-gl utam ne,
suppl enented with ad tam ne (total: 4

, 15 penicillin and streptonycin (50 units/m each)
Inacdorfl@tca withalé meergionthere BRSrod89d noyEl iBdhyds af Lisiggthe .

ST I A T (TN BRI S

mﬂamtnafdry sytolahe proludtion fioniedle mdﬁnblﬂo DR okine! praivesbnlay
ljﬂutjon i fo RPM 1640 2-fold h| an the desired
angth i S Bieats o iy R AR BT BRI G R YL seases

or (cxdifionCbdcsdtdd with é)ﬂ)aés oy ke ,preﬁﬁEﬂidnC ag, IM&@esgéﬁd Gathbldbigal

Rockvjl | e, were added fo 96 we
CO%P@’ éﬁg} Vingdn %’EFH%PO% fiy MO&WFW@r%Ss@b@r thedeeptaent of
diseh8&; an8 tedditiéhs a§ A8:AbLH iR the iRk oﬁrﬁﬁ&c&ﬁnﬁgﬂaﬁé tige fgfi’(&vq%
concentrated) or DWVSO vehicle {controls

copgditioahindAisedtesdi d not exceed 0.2% final . Cell m xture
os%ﬁrtﬁﬂltlisoﬁ‘t‘ﬁ&oﬁﬁer%@'cBﬁH&@EﬁnJﬁ% b%ge f@s& t1€h7cg'sea§:€/fggfuswn

prior to stimulation with Iip g}/saccharlde
1njg1gy srsthimanmpltipk sg@rcLsmg@g@iamem syadrpme,dfrohegisayg glcerative

coﬁiig ]psgﬁasws l&_l%ﬁ%grsﬁ§h(;st g?éa@% s§§t§ﬁl% L'ﬂ)[ﬂlg g&ﬂl%{ng%'s%) AA5RERRd

di st | - 80
depewnt/@@lbem@m}bﬂqs,dh@mafcmﬁ aﬂthmtmcmblatsh@k symdrome, Mheids0s

dléggg’%}ﬁ?agg%g hI%OV i g@ bo%l élgegses a%ﬂtellr %l cl%ong i& %S gn% we

say was termn cen ﬁugi ng
syl péanesof5nitd mmatiomoamd tcaﬂmaaular diseat® @@okepmyédh&ﬁalﬂnfgl)cnon

AGHASEORMAR TolEE Gdd ABSRE SRR R, SO b RS
synduonmer(ARAS),ymeitiplel oagan dnjdyl sSébddarty t§ Bosa ua?ne #KHC3015
Ca ill.0,. . Data. on
oGPl e PR D A B ol puten
mdrﬁﬁgiﬁﬂ&a)thar lc¥iral ﬁémguss&&eﬁaﬁsfomrsﬁ syBfoneR ésSéated with
{ | t ut 180 WO 2005/ 090333

|
hefs{odjaYsih0 KL ORREE S Brorbloctis ani it Fre AR ATBES 26he

neCligRBeh@drbeNitief colipicdtRns incRAME WabnbiiRfoll6RiHEG-rcRtar O
decrease in the n’qm mal TNFa production. Preferred
AP

trag B¥ropATY anginplpsty draumatic aytiris.sepsis. glyenig obstrgctive
pulibhay His@i3e ARd QInB&ivE HEHLINES. The compounds of the invention may

also be useful for anticoagulant or fibrinolytic therapy (and the diseases or conditions

related to such therapy) as described in the provisional application no. 60/403,422.

The compounds of the invention are also p38 MAP kinase inhibitors. Activity can be
demonstrated by using methods known in the art. See for example Branger et al., (2002)
J Immunol. 168: 4070-4077. As disclosed in the Background of the Invention, the
compounds of the invention will therefore be useful for treating, in addition to

inflammatory diseases, oncological diseases. These diseases include but are not limited
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By simlar nethods using peripheral blood nonocytic
cells, appropriate stinuli, and comercially
wavaisioatd3e ELI SA kits (or other nethod of det eeCTms2005/006997

such as 10 radi oi mmunoassay), for a particul ar
cytokine, inhibition of IL-I beta, GWCSF, IL-6 and

tq 10115 tEBErSsHCheN fRcs efitheibroast, rpwpirptoryt fzast, denim semadictiveor
o@éﬁﬂig@stlv%%%cb] u&a&ﬁ%teégeal ver, sl(fhgﬁ%d aﬁ&‘ﬁeck‘]tg}/rm Baratgyrmd

I'nrunophar macol erences
andthels distanpmristascs. &hosm@sqxdﬁrrn glspickide ymphames; sarcomas, and
leRk8hiscations and 15 literature citations are

i ncorporated herein by reference in their entlre}y ;
2005/ 0903 CT/ US2005/ 006997 What is cl ainme
E?‘@“&im&f% B dmgff ey it aregiofdimigeq fo)invasiye dugtg cgreomap

inNA¥ve ITdbidar (B&uﬁdn)a ducdthIQaRifdmalifd s\, land ﬁ)bﬁlﬁp&?&ncfrﬁaoiﬂ‘sgﬁ.)
(i) and (iii) bel ow. (i) a carbocycle substitute

e R ot o4, o B 0P

naosadledl] lyngtarciobed at ovettias hienctial atierfomaznd plsti@pulmonary
i s N.R1 the doubl e bond between E and F is

ni.tro
]ﬂag?mﬁggggﬁfﬂ“ﬁp ac (iii) wherein c is a benzo ring
fused to ring d which is a 5-7 nenbered heterocyclic

Exgmpjesopftbraim edticers snghsdei butawchoblimited wxtwait s@in, gptizapd and
h)@&ﬁ%&fﬁi\ Eéﬁorﬁ{a QLRBAR ana Qer%ﬂ%pastrggﬁ&ga{] (%?er&uilgblas?clnpag H or

ependymoma, as well as pituitary, neuroectodermal and pineal tumor.

Examples of peripheral nervous system tumors include, but are not limited to

neuroblastoma, ganglioneuroblastoma, and peripheral nerve sheath tumors.

Examples of tumors of the endocrine and exocrine system include, but are not limited to
thyroid carcinoma, adrenocortical carcinoma, pheochromocytoma, and carcinoid

tumors.

Tumors of the male reproductive organs include, but are not limited to prostate and

testicular cancer.

Tumors of the female reproductive organs include, but are not limited to endometrial, ,

cervical, ovarian, vaginal, and vulvar cancer, as well as sarcoma of the uterus.

Tumors of the digestive tract include, but are not limited to anal, colon, colorectal,
esophageal, gallblader, gastric, pancreatic, rectal, small-intestine, and salivary gland

cancers.

Tumors of the urinary tract include, but are not limited to bladder, penile, kidney, renal

pelvis, ureter, and urethral cancers.

Eye cancers include, but are not limited to intraocular melanoma and retinoblastoma.
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-182 WD 2005/ 090333 PCT/ US2005/ 006997 R1 is chosen
from hydrogen, N2, -N(W2, J-C(O- N(R-, J-5(O,,,-
wOlR5)09933€1- 6 al kyl S(Om, or RL is chosen frear@s205/006997
al kyl, C3-7 cylcoal kyl, d-5 al koxyl or C3-7
cycl oal koxyl, C-5 al kyI thiol or C3-7
Exapples af kyer eanests inclnds baicare potdimigeddd km%di%amyﬂcmo@a(ﬁver

oAl SRR iR ThEO o °
chhlangp@aqilwma hatrdreparqm@ duét catdn}dmaa,radd mmerdu Hepatoedlolar of

nti oned where possible are optionally
choﬂ5%1 a?‘{@dﬁ‘gr fully hal ogenated or are optionally

furt her substituted with al kyl sul fonyl am no,
Skimraneeaingyds) but araaskiimitedin sqgamensieghl gateingma, Kaposi's sarcoma,

mAligRhrt WeBbRQ, MEH EQXKin ca‘ﬁéé} ard'doh %é?e[noﬂfatsfdn (c::lgnceil-o R2

i s chosen from hydrogen, hal ogen, nitri

H%lfl : h_S mnéers ‘ég (?)&‘g%ﬂ?lnoplé%ff* toq@ng@gﬁk oxycar bonyl ,

hyﬁdplﬁry&ikkaﬂ%as@aryﬂ@éﬂ biophdsyhgealchnéer,ainl G ¥ind oral cavity cancer.
C3-5cycl oal koxy, Cl1-5 al kyl C1-5 al koxy, hydroxy, 15

e R O
lymplh«ymer H@égldnnsfymﬂlnemafmaemm’ﬁ— Esimphenag quddwiptosmaart ¢he

tially or fully hal ogenated or are
Ce&p{llnglﬁa %Séggﬁ{rther substituted with -3 al kyl,

aI kyl sul fonyl am no,, al koxyl, am no, al kyl am no,
Segroag {Ackde. it are R figited to seomagit Hhe5oR HSHpL QSf OB,
Evﬁﬁgshsa@émaSmﬁhglﬁ%f‘ﬁﬁﬂbﬁfmlgioc?toﬁ{akM/hpﬁ{)sagémz éﬁéﬁis%!)rﬁé/ Iand

each bein substit uf
rh@hsipmasﬁsarqoyiap ﬁwkemlwn@udef, by age h%tlllag@ﬁ & asyte myelmd lealsgmla

acg% :P%ﬁophoﬂa%n bleeugéa{ltrﬁtg i@ﬁ]rcrng lgﬁﬁbg?ﬁltlg(l%@logeﬁg?@% IR¥logenous

lewkgimdsay et ha@y- @Mtlﬂ@ﬁlgﬁ:ar bonyl, carbocycl esul fonyl; 25
each R is independently hydrogen or -5 alkyl; 6 R

Pl@nﬁ ceIDdyseraamé iRclhde, Bit abdveot fliaiiey lto'imﬁlk le@hyR1RAHG fnd
Wﬁ@ endent Iy chosen. from N or wherein the

@‘@ﬁ“&f’ﬁ?ﬁl?@léﬁ@}aonally repl aced by R6;

These disorders have been well characterized in man; but also exist with a similar
etiology in other mammals, and can be treated by pharmaceutical compositions of the

present invention.

For therapeutic use, the compounds may be administered in any conventional dosage
form in any conventional manner. Routes of administration include, but are not limited
to, intravenously, intramuscularly, subcutaneously, intrasynovially, by infusion,
sublingually, transdermally, orally, topically or by inhalation. The preferred modes of

administration are oral and intravenous.

The compounds may be administered alone or in combination with adjuvants that

enhance stability of the inhibitors, facilitate administration of pharmaceutic
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- 183 WO 2005/ 090333 PCT/ US2005/ 006997 Het is a
heterocyclic or heteroaryl ring wherein Het is
wopbtismaed3By substituted by one to three R5; nmPeDUs2I02/006997

5 J is chosen from Cl1-10 al kyI and C3-7cycl oal kyl each
R4, R6, R7 and R8

oo R b TR M5 e biimealin Myidcogsaser disogio or
di§fer$on, aici’eyibc nﬂilbltoEy zii:ltllﬂ’dy( )provqaeladﬁlna th%ﬁ’ %n@th%llﬂkg )ﬁffcfludmg

C 1-5 al or am no optio
Ottﬁ%'r%t”%i’gr&ﬁ‘e&ﬁb étqv?lﬁ?g@auw S@lnooalbmamn theeep;qs utthealp\ybr C
d&é%;) af thy bonﬁa?%%% Igis%j?ao penties Fiﬁus aé@%&le é&&gﬁr)@ I5%\jerse
m@ga CWW) epRghose @e@ﬁq@mmomheramﬂmam Ra
deb&ribe@éh SR ay HELR)§ @%%bmfcﬂv% MC\%?\%{I ional tkt?{;apeltlcs

C(O NH(CR7R8) R", each t1ona subs
or]ptlgr gcpk\gflpts iRtg eb@@g{e pharmgeiutisal compasitennRefeieacelis Hiis @par®5

l. I
iy bRl AL ERSEAFLY. G AR,
014860 kS ﬁphwtlggmlo/mwzaeacy |mcoi-ppchtm<meb€e5encah&mh,m
thgfﬁéf&i’ K@d%lntaﬁ%u B'o ﬂ'Je Iﬁ?ﬁ%}éounﬁlg ?nrél? %&F adlefn?s%er()(f %)gg(tger ina
single s@e}fgmmh Iroson&mmhmdlnﬁntét}ﬂlphmrﬁtmmﬂ cGinp551tlons
coﬁipﬁhh? L@Wc%ﬁtbaa?ing Q )?Pmpﬂn%é')x%ﬂtwg )%lgads} B p %, @f_ngorg5
pr@fgnybbmyleasﬂ abButAOY4, afrh ﬂ@npcﬁlad of RimbagT) q&mm%%m%ﬁﬂo%
0885 B GAOReBa ShA Es L hA c or c
is wyhimcm%umm of thuak elgR& 1n‘tl§5cé’rt AlRaGE, the b&{aﬁoﬁﬂéimay be

b I het érocycl e or
i i Rratal (RSesetlaiBoon1s spleibrSibrtociobiog oy by

greaper floxibiify i the Wyding R@ingen or hydroxy; 30 and
XisOorS or the pharmaceutically acceptable salts
t hereof. -184 WD 2005/090333 PCT/ US2005/ 006997 2. The

AsARTHEMAAbEGE, AosHeB ForhfR of HR! BhboliE 4EIcAbed herein include
pharmaceutically acceptable carriers and adjuvants known to those of ordinary skill in
the art. These carriers and adjuvants include, for example, ion exchangers, alumina,
aluminum stearate, lecithin, serum proteins, buffer substances, water, salts or
electrolytes and cellulose-based substances. Preferred dosage forms include, tablet,
capsule, caplet, liquid, solution, suspension, emulsion, lozenges, syrup, reconstitutable
powder, granule, suppository and transdermal patch. Methods for 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 techniques
suitable for a particular patient. In some embodiments, dosage levels range from about
1-1000 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.

Reference in this regard may also be made to US provisional application no.
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S D/NAB %of the formula (1) is chosen from Rs Rs
RS R R Rs NN | I NNN,~-N~\NNNN/ NNN, Rs |

wol2bbs#0903B% ,,, N N N %and % 5 Het is 5 5 R6ETRS2085/006997

R'NR'NSOOR5 OSR5 M -SR5 -SRE NS5 NNN
XR R5 R5 R5 R5 NO /-SR5 ~~OR5 N-S N--0R5 NO R5
60£389.8¢9. M s therskilles artisamnwill appregiatgdorer orbigher ¢usesmmpbe ~N

reified Rk bh Ric 5= YT ot S oeith Aolleg ot Qhowiad

reglmens w111 depend 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.

BIOLOGICAL ASSAYS

Inhibition of TNF Production in THP Cells

The inhibition of cytokine production can be observed by measuring inhibition of TNFa,
in lipopolysaccharide stimulated THP cells (for example, see W. Prichett et al., 1995, J.
Inflammation, 45, 97). All cells and reagents were diluted in RPMI 1640 with phenol
red and L-glutamine, supplemented with additional L-glutamine (total: 4 mM),
penicillin and streptomycin (50 units/ml each) and fetal bovine serum (FBS, 3%)
(GIBCO, all conc. final). Assay was performed under sterile conditions; only test
compound preparation was nonsterile. Initial stock solutions were made in DMSO
followed by dilution into RPMI 1640 2-fold higher than the desired final assay
concentration. Confluent THP.1 cells (2x10° cells/ml, final conc.; American Type
Culture Company, Rockville, MD) were added to 96 well polypropylene round
bottomed culture plates (Costar 3790; sterile) containing 125 l test compound (2 fold
concentrated) or DMSO vehicle (controls, blanks). 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 ug/ml final; Siga L-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
ul. Overnight incubation (18 - 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,
Camarillo, CA). Data was analyzed by non-linear regression (Hill equation) to generate

a dose response curve using SAS Software System (SAS institute, Inc., Cary, NC).
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Il NNERS | RS- 5NI 5RS, / i Nor RRNRS N Jis

wohosaaod3som CL- 10 al kyl, aryl and C3-7 cycl oabPkyilusemsho6997

optionally substituted by 5 Rb ; R2 is independently
chosen from hydrogen, J-O-C(O-0O, C 1-6 al koxy, C 1-6
Thel clalyulatedﬂ(ilse V:ﬁuaiséhfwoncmtmﬁbn offth¢ tegicaompontdhithrt@asddariply

hen ul fon I I S(Omand C3-7 cycl oal kyl
de rﬁﬁ%ﬁ% ?{"? da ﬁyna 3 alkyl, each R2 where
p033|ble nay be 10 optlonally partially or fully
enat ed; Rl is_cho m H Cl-6 al kyl, C1-5
Prﬁﬁaf{ SpEBPHads ﬁv%?“&sof?ﬂg’h)“tg % al koxyl, Cl- 5
al kylthiol, NH2-C(O-(CH2)" , (R)2N C16alkyl,
d - 5acyl NH- -NH2, -NO2, heteroaryl chosen from
r.azol.e trla i m dazol e and tetrazole, and
Infih fﬂy

(9 of other cytofiiney’ j s 4 5.6 menbered heterocyclic ring
such that rings ¢ and d fuse to formthe follow ng

B pgaindd i poriiret Gl ncheshe ity 1D 4
comrcazhllyydvallabga(EIRSAdqﬁgl (@mthﬂr@le&@dwfldntdgpmmddnad y chosen

T e - o :
b B B Pon d se Bbe BB Y e Ay g
IL-8 can be demonstrated for preferred compounds (for example, see J.C. Lee et al.,

1 988, Int. J. Immunopharmacol., 10, 8§35).

All references disclosed in this application including patents, patent publications and

literature citations are incorporated herein by reference in their entirety.
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Ra and Rb are each independently chosen from hydrogen,
Cl-6 al kyl, C2-5 al kenyl, C2- 5 5 al kynyl, C3-8
woyalsmaddsyl CO- 2 al kyl, aryl, Cl-5 al koxy, Cl-5PCT/US2005/006997
al kylthio, amno, Cl1-5 alkylam no, Cl-5 dialkylam no,
arylam no, Cl-5 acyl, Cl-5 al koxycarbonyl, Ci1-5
Whatis claimedds:- 5 acyl amino, aryl C1 -5 alkylanino, Cl1-5
al kyl sul phonyl am no, hydroxy, hal ogen, -CF3, -CH2-CF3
nitro, nitrile, or Ra and Rb are chosen from
1. Ae temmayd bethe fosela (Hr om pyrrol i di nyl, pyrrolinyl, 1o
nmor phol i nyl, thionorpholinyl, thionorpholinyl
sul f oxi de, thionorpholinyl sulfone, dioxalanyl,
pi peridinyl, piperazinyl, honopiperazinyl,
tetrahydrofurany], tetrahydropyranyl,
t et rahydr of urf ﬂ& , 1, 3-di oxol anone, 1, 3-di oxanone,
1, 4- dloxanyl pi/peri di nonyl, tetrahydropyri m donyl,
azi ri di nyl R\pen anethylene sulflde pent anet hyl ene
sul X|de,, elt amet hyl ene sul fone, tetranethyl ene
Ay A idexyE¥~pet ranet hyl ene sul foxi de and
thylene sul fone and heteroaryl chosen from
ranyl, isoxazolyl, oxazolyl, thiazolyl,
thladlaiblyl tetr ﬁzolyl yrazolyl pyrrolyl
i m dazol yl , pyrldl pyrim di nyl, pyrazinyl,
wmwﬁmdazinyl pyranyl qU|r|oxaI|nyI i ndol ylI ,
benzinidazolyl, benzoxazolyl, benzothiazolyl,
benzot hi enyl , quinolinyl, quinazolinyl,
napht hyri di nyl, indazolyl, 20 triazolyl,
pyrazol o[ 3, 4-b] pyri m di nyl, purinyl,
pyrrol o[ 2, 3-b] pyri dinyl, pyrazolo[3,4- b]pyridinyl,
Af'ubeosdndtany i), @x azd(fif),belowb] pyri di nyl and
i m dazo[ 4, 5- b] pyridinyl; wherein each aryl,
het erocycl e or heteroaryl for Ra and Rbo is optionally
()Sdafdob ol @bstlite@By RO R dadR*3 al kyl, hal ogen or
hydr oxy; 25 and is O 3. The conpound according to
claim2 and wherein 30 Arl is chosen from (i) and
(it); RS is: a) Ra, -ORa, -S(OmRa, -NRa)?2,
N(Ra) -(CH2)1 2-, -NH(CR7R8).-Ra, -(CR7RB)11-Ra or
)n Ra -187 WD 2005/ 090333 PCT/ US2005/ 006997

O|R—$ -C(O-Ra, -C(O-O(CR7R8).-Ra,
- (0O 8) Ra , -C(ONHRa, - 5 C(O) NH(CR7R8)n |,
HA O & O Ra v@krmﬂ@)ﬁ@@rm@nm@ arf tht biePd QkﬁfboBERIi is

Cq?(gltal:‘&t&rg%t:‘aclzh%d f%ugf%tg gté%gaqq when §1t@gg£1 l1<syIlI-’R tc]lf:al doou%{za bond

between E and F is not present;

RX

(iii) wherein c¢ is a benzo ring fused to ring d which is a 5-7 membered
heterocyclic ring optionally substituted by an oxo (=O) group and one to two R groups
each independently being H or C1-3 alkyl;
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4. The conmpound according to claim3 wherein 10 Arl
is: Rx NR2 or Al is cyclobutyl, phenyl,
woapisioayds3 t et rahydronapht hyl, indanyl or i ndergir/usambo06997
15 substituted vvith one R1, one RX, and one R2 group;
IS nitrile Cl 3acy1NH J-S(OmNR)
Rwﬁe?}é’s?fl %n@idrq@naNQw-Nabh RrC{Q- NER Y4 J- S:NNCRD-FQI-ﬁs
?)gndently chosen fromd -6 al kyl, Cl-6 al kyl S(O m
3 al koxy and C3-6 cycl oal kyl optlonally

OrsE b§tqh9i?fl é@lrbwmalle/l %Y eylcoadliylh Cirebyallbgyl on @B+7ycylol§>alkoxyl
[/ e ea
CPAGIAhbos SIARLRITIoLE oF3 U, 1 Safh,
CHSU@qy(l;anan@ @2115 otlkenyl, RE2-P salkywad e theferayelby d:iewgaeyclemu6 alkyl,

P 005/.006
L0 he i S AR SR o oY oo e Pl possvt
arp piftiogdn padizllp oaﬁl{}yl haldg8nafed oy ateodptiowd|CR2thar kiybktituted with
oIl s, 24 BSeroeRTh " Aoyt | A s leitign ey
hyalpgatyl, o@d) rEiT(Hd)rknm;ec;ar bonyl, C 1| -5 acyloxy, C-5
acyl am no, Cl1-5 sul phonyl ani no, hydroxy, hal ogen,

;CF3, -CH2-CF3 nitro, nitrile; or Ra is chosen from
Rp‘ﬁﬁh‘éﬁpﬂﬁpﬁyl pyrrol inyl, nor phoI inyl,

(T amahebad ORS00, v
hon&r(%é@léﬁrn(]l -6 apﬂtxiezrorh @bﬁylkoszcethoahlyd}lemadkylmﬁ-o nyl ,

i ot Agiy CEPARES) Lo RABIRA, pyrs iAo, hvcroy,

i m dha(dmky Cl-Skal dtnd]ym;nopupnmnnltjn miytlor or mysuaititﬁtydi bpad-5
cle

iy a het er. oc or
Egt ér odr w o2 orm§ 3%&16 ?ﬂfrﬂ ggﬂeoﬁ?ﬁeﬂ’ﬁﬁﬁlqlﬂ?g Shseerhossibleareny
ani rptior@lly Bartiblkgydr fulhyealipemtad ofytd bpdnall furtheLsubOFRRY Rkh
acc%’ldial :ngyl ﬁkﬁsu?%oglgm%gdalw(}efrl ealngllno alkylamino, dialkylamino,

hydroxyl, oxo, nitro or nitrile;
each R* is chosen from C1-6 alkyl or C3-7 cycloalkyl each being optionally substituted
by C1-3 alkyl and optionally partially or fully halogenated, C1-4 acyl, aroyl, C1-4
alkoxy, C1-5alkylS(O)n-, each may optionally be partially or fully halogenated,

halogen, C1-6 alkoxycarbonyl, carbocyclesulfonyl;

each R°is independently hydrogen or C1-5 alkyl;

D,AandBin of the formula (I) are each independently chosen from N or

CH wherein the hydrogen atom is optionally replaced by RS;
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ISR X RA#2 Nz 2 Al is Ror R RlLis .
J-S(0)2-NH, where J is Cl-5 alkyl, 20 or Rl is

woi2005i00e333 NO2, NH2 or Cl-3acylNH; wherei n RX pCRUSE@®SH06997

are i ndependently chosen fromCl -5 al kyl, Cl-5
al kyl S(Om, -4 alkoxy and and C3 -5 cycl oal kyl
Hetis i betedobyclis obbdterbarylaihgowhetlin et iskoptipnadlychbstiited by one to
o f#sonal ly be partially or fully hal ogenated; 25 R8 is
bR Dgen, et hyl . ethyl. CHROH and CHDOGB. 6. The
conpound according to claim5 and wherein 30 -189 WO
g /090333 PCT/ US2005/ 006997 Ra is chosen from
s, h, Cl-6 alkyl, C3-6 cycloal kyl CO 2 al kyl,
phenyl C1-5 al koxy, am no, Cl1-5 al kylam no, C1-5
Iam Y, Cl-5al k m po, 1-
Pse hgom Gl f'vj{sw s ?Zﬁxﬂ?oa¥1@1 qach mz%ﬁf}lg%ﬂﬁfgby R
acyl am no, hydroxy, hal ogen, - CF3, -CH2- CF3 5 or Ra
R!’S Lhosen from norphol i hol i ny

., thionorp
|Rp A RnW eagly mdfiewf\énﬂy qhm?%?rﬂ rlwﬂroaw halggene -5

alRYIPE! 9%11&33( 1C1h5)ﬂﬁﬁbﬂ)-%ra%§‘ Miydro&yzr dyQirb;@' @b alkyl or amino
pi peri di ny peri di non yridinyl’, pyrimdinyl,

oipnalii g0, i - phi g sl Msh onahCHRGHO,

het erocycl e or heteroaryl for Ra is optionally
substituted by am no, Cl-3 al kyl, halogen or hydroxy.
R13: 7. The compound according to claim6 and wherein Ra

Rl SoBesi (UM 2qene A RCX el
(ERRY a-l-R}; - -QICRR )nm“é c&%cac?ik WQC(@)@IZM)HR ar yl C
R U B SH LB FFCRRY TR o
A Pﬂrogd}%yglgﬁﬁelra;hgyl ridinyl wherein
w gg’ﬁ%ﬁg o Ih)(;terg%:/ycl e or %eter oar;I?Iy for )F/Qa i's

opti onal | y subst ituted

or R®is aryl, heteroaryl or heterocyclyl each optionally substituted by R,

R® and R" are each independently chosen from hydrogen, C1-6 alkyl, hydroxyC1-5
alkyl, C2-5 alkenyl, C2-5 alkynyl, carbocycle, carbocycleC0-2 alkyl, aryl, heterocycle,
heteroaryl, C1-5 alkoxy, C1-5 alkylthio, amino, C1-5 alkylamino, C1-5 dialkylamino,
arylamino, aryl C1-5 alkylamino, diarylamino, C1-5 acyl, C1-5 alkoxycarbonyl, C1-5
acyloxy, C1-5 acylamino, each of the aforementioned are optionally partially or fully
halogenated, or R* and R are chosen from C1-5 alkylsulphonylamino, hydroxy, oxo,
halogen, -CF3, -CH,-CF3 nitro and nitrile, wherein each carbocycle, heterocycle or
heteroaryl for R* and R® is optionally substituted by amino, C1-3 alkyl, halogen or
hydroxy;

and

XisOorS

or the pharmaceutically acceptable salts thereof.
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by am no, C 1-3 al kyl, hal ogen or hydroxy. 20 8. The
conpound according to claim7 and wherein s RD NB %
wohodasiweod3srnul a (1) is chosen from Rs Rs Rs POI/UN2005/006997
AN,/ N%and 25 Het is; -190 WO 2005/ 090333
PCT/ US2005/ 006997 R5 R5 R5 R5 RS RS R5 R5 R5 NN LIN
2. Tht\cazBpdiniRBecordihgShlapn INdtein N N R6 R, R R5 R5 R5 RS
N 55R NNRS, R5 NONRS NNNNRNN Nor R5R5

NN 6 Arl is HNI oso ANI, ~SN~-SNoHI HI z , 6N
HI,D,BH,o NC N,So or R5 is:
\\/N\A"

Ay

of the formula (I) is chosen from:

Ry A
e;( e;( g;g ff§ N\F( W

\\‘/ \‘\/ \N
RS /° ’(
) =,
N Y LN
and ;
5
Het is
Rs R5 5 5 5
=N =N RO 5 RS 5 NT—-S 5 -8 5 N—S 5
St Oy TR TR ONTART NTIR TR
)/N )/N / / / / N/
R® R® R®
I)I-S\ I\IH'O RS Ir;]-o RS [\l]—O RS [\Ij—O\ 7 S _Rs II—I—O RS
Lot 47 N/j L7 L vFT mg
‘N Rs \\\ \\ ~ N ~ R5 \\\ \\\
10 2 -4 b 2 b b b
R° R’ R® R R® R s R
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Cl1-5 alkyl, C3 -6 cycloalkyl, N(Ra)2(CH2)1 2-,
hal ogen, Cl1-3 al koxy, hydroxy, 10 -N(Ra)2, -CF3,
WOCHZE/0@33 aryl, -S(O mRa,-NH(CR7R8)n Ra or - ¢CRURB)0E/006997
N(Ra) 2 each optionally substituted by Cl-3 al kyl,
hal ogen or hydroxy, or R5is -C(ORa, -C(OC(ORa,
sC»NH : R&ils chosen fron1hydrogen norphollnyl

%gp r Ry ra2R AL yR ngdln N pyrl
ﬁ Jor kyI R® ar ﬂ?a
b

-5 al an alko ere| Hch p or
eterocycle for Ra i's~optionatly substsituted amngr
d -3’al kyl,” hal ogerd or hydroxyl. -191 WD 2005/ 090333
R QF/U82005/006997 9. The conpound according to any of
ﬁ_r%lSandwhereln6 DB whenis NNNN , N'N
L RSN N i) Het isor R 5NN R\ | )Het
¥s or B RE RS R SNONRS RS SO i0iii) He is or
555>
J is chosen from C1-10 alkyl, aryl and C3-7 cycloalkyl each optionally substituted by

5 RY

R? is independently chosen from hydrogen, J-O-C(0)-0O-, C1-6 alkoxy, C1-6 alkyl, C1-
6 acetyl, aroyl, halogen, methoxycarbonyl, phenylsulfonyl, C1-5 alkylS(O)n- and C3-7
cycloalkyl optionally substituted by C1-3 alkyl, each R* where possible may be

10  optionally partially or fully halogenated;

R’ is chosen from H, C1-6 alkyl, C1-5 alkylS(O)m=, J-S(O)m-N(R%)-, C1-5 alkoxyl, C1-
5 alkylthiol , NH-C(O)-(CHy),-, (R®),N C1-6 alkyl, C1-5acyINH-, -NH,, -NO,,
heteroaryl chosen from pyrazole, triazole, imidazole and tetrazole, and nitrile;

15

ring d is a 5-6 membered heterocyclic ring such that rings ¢ and d fuse to form the

following:
HN@\ @\ @ HN@ g
R ] R 1 ’

where each R is independently H or C1-3 alkyl;
20
R®and R*are each independently chosen from hydrogen, C1-3 alkoxy, C1-3 alkyl and

halogen;
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"N'" NL, NRNNNN Niv) Het is or R R N I14
REN )-,NR5 N v) Het is -192 WO 2005/ 090333
WOCHsW8eBe5/ 006997 or RS s N R vi) Het is ®8CTRS2008606997
RS R~RSRE/ NNRS NRGI \ N'"" N wvii) Het is , |,
or 5 10. A compound chosen from[2-(4-{
1-[5-(5-tert-Butyl - 3- net hanesul f onyl am no- 2- net hoxy 10
llls|olhgnyl car banoyl ) - 2- met hyl - phenyl ] -1H 1, 2, 3-tri azol -4-y
1} -’2- phenyl - 2H pyrazol -3-yl)-ethyl]-carbam c acid
benzyl ester

R? 3r#l§" %rl € RS gn e‘vppqde%[ytcgyﬁllc;slgn from hy%rzo%!en %313—/% gﬂ(}:!l; 82-%_a&krelnﬁ,z 8'2-
almtynamaas byl eutil @ovk mmy:t, Al QsYalRIxe -3 atky b ashinb@1zam
Qﬁ g}/l -5 -et h%l -
Atk ipg s Gl il G S Ao, Gyl C17s allgpyearkgmyf.£1-5 5
aoymy r@nsawlirﬁmw aaynmos&kﬂaﬁqnwm% A1 SIHONY 1afi 6] RRERPY |

4- methyl - henzam de

hal%eflﬂ'c?)i/’ }:EI@'&FQEW’IOJS“H& hyl - 1H pyrazol -4-yl)-1,2,3-tria
or R'@hd R®¥felchbbeh 3rom; heterocycle chosen from p rrohdmyl pyrrolinyl,

met hanesul f onyl am no- 2- met hoxy-5 gly f cycl opropyl
moxphglﬁ*él,l-,)ﬁhl})m@rpholmyl thiomorpholinyl sulfoxide, thlomorphollnyl sulfone,
dioxalanyl, piperidinyl, piperazinyl, homopiperazinyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrofurany 1, 1,3-dioxolanone, 1,3-dioxanone, 1,4-dioxanyl,
piperidinonyl, tetrahydropyrimidony/l, aziridinyl, pentamethylene sulfide,
pentamethylene sulfoxide, pentamethylene sulfone, tetramethylene sulfide,
tetramethylene sulfoxide and tetram ethylene sulfone
and heteroaryl chosen from thienyl, furanyl, isoxazolyl, oxazolyl, thiazolyl,
thiadiazolyl, tetrazolyl, pyrazolyl, pyrrolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyranyl, quirnoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, benzothienyl, quino linyl, quinazolinyl, naphthyridinyl, indazolyl,
triazolyl, pyrazolo[3,4-b]pyrimidiny~1, purinyl, pyrrolo[2,3-b]pyridinyl, pyrazolo[3,4-
b]pyridinyl, tubercidinyl, oxazo[4,5 -b]pyridinyl and imidazo[4,5-b]pyridinyl; wherein
each aryl, heterocycle or heteroaryl for R®and RPis optionally substituted by amino,
C1-3 alkyl, halogen or hydroxy;

and X is O.

3. The compound according to claimn 2 and wherein
Ar! is chosen from (i) and (ii);

RS is:
a) R* -O-R?, -S(O)m-R?, -N(R?),, N(R*),-(CHy)1.2- -NH(CR'R},-R?, -(CR'R?),-R"
or -O(CR'R?),-R%;
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nmet hyl - benzam de 20
3-[4-(1-tert-Butyl-5-nethyl-IH pyrazol-4-yl)-1,2,3-tri

waz2mis/020388] - N- [ 3- PCT/US2005/006997

nmet hanesul f onyl am no- 2- net hoxy- 5- (1- net hyl - cycl opr opyl
)- phenyl ] - 4- net hyl - benzam de

3-[4-(2-Acetyl - 3-net hyl - 3H—i m dazol -4-yl)-1,2,3-triazo
I s:li YI]-N(5-tert-butyl -

t'fianesul f onyl am no- 2- mst hoxy- phenyl ) - 4- met hyl - benzam
ide 25

Sl B EER I G ER PH BaRe Y1) 12
CIBNEORIBY,- 30@)010)R s -C@)Z(@YTRYp- 2- met hoxy- phenyl ) - 4-

t hyl - ben
eag? QP%‘E gy i?b% o_pgoqﬂijy ﬁk’l?s“%lﬁdl byi (s gkvlshalesen or Bydsoxyl; 57
arldwieydid n ¥ (-3- t ent -but t* 1-
3- met hanesul f onyl am no- 2- net hoxy- phenyl ) - 4- net hyl - benz
am de -193 WD 2005/ 090333 PCT/ US2005/ 006997
4.gihk‘%or§1{3<]nﬁﬁlae[¥%ﬂin§mm&8|w&k&iﬁ mi dazol -4-yl)-1,2,3-triaz

nmet hanesul f onyl am no- 2- net hoxy- 5- ( 1- net hyl - cycl opr opyl
Ar-iphenyl ] -4- nethyl - benzam de
3-14-(2-Benzyl - 3-net hyl - 3H i m dazol -4-yl)-1,2,3-triazo
IR1-yl]-N-(5-tent-butyl- 5
et hanesul f onyl am no- 2- net hoxy- phenyl ) - 4- met hyl - benz
amijlde
N | {2-Benzyl oxynet hyl - 3-net hyl - 3H- i m dazol -4-yl)-[
2,3]triazol-1-yl]-N-(5
tert-but yI 3- net hanesul f onyl am no- 2- net hoxy- phenyl ) - 4-
met hyl - benzam de

clo 0-4- )-1,2,3-tr
or g SRR ERERpl TR R SR SR oeg L) i
subétituteawmlon@utIoﬁ@Reﬁmh)mem yhd; -4 10 met hyl - benzam de
3-[4-(2- QIcIopropyI 3-nmet hyl - 3Hi m dazol -4-yl)-1, 2, 3-t
riazol-1-yl]-N[3-
Rhgtnhﬁ&emszl@nga@ NgT-Tet hoxy- 5- (1- net hyl - cycl opr opyl
-4- mst I-benzam de

J@«Méx whespd k- SRR 18§ mi dazol - 4-y1) -1, 2, 3+
zol 1- yI] N-[5-(2- 15 hydroxy-1,
t hyl - et hyl ) - 3- met hanesul f onyl am no- 2- net hoxy- phe
mst hyl - benzam de
[4 (2-;sopropyl - 3-net hyl - 3Hi m dazol -4-yl)-1,2,3-tri
azol -1-yl]-N[ 3-
net hanesul f onyl am no- 2- net hoxy- 5- (1- net hyl - cycl opr opyl
RJ ispiindzpgridentiydchoseatfiopl €bénikgiyicies ARyIS(O)y- , C1-3 alkoxy and C3-6

cycg%ﬁiy %pt{p% yﬁ_quéXutedgbynE Qxlkyﬁ I7c|-a|chmmeclj}§l g 1oné‘llyybe pa&faﬁy gt

fulie thhldpamtedf onyl am no- 2- net hoxy- 5- ( 1- met hyl - cycl opr opyl
) - phenyl ] - 4-

R® and R* are each independently chosen from hydrogen, C1-3 alkyl, fluoro and chloro;

R®is chosen from hydrogen and amino;
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nmet hyl - benzam de 3-[4-(3
- Benzyl - 2-et hyl -3H i m dazol -4-yl)-1,2,3 -triazol- 1

wopbjs/mby35-tert - but yl - 3- PCT/US2005/006997

met hanesul f onyl am no- 2- net hoxy- phenyl ) - 4- et hyl - benzam
ide 25 3-[4-(3

nig k2t - But yl - 2- cycl opropyl - 3Hi i dazol - 4-yl ) -
1,2,3-triazol- 1 -yl]-N(5-tert

but yl - 3- met hanesul f onyl ami no- 2- met hoxy- phenyl ) - 4- met hy
R*a z amgicaeh independently chosen from hydrogen, C1-6 alkyl, C3-7

c?%gzagli}@qq-%lﬁ @h@%}él-galﬁ&f Xllmn%,'_bi-g] aﬁi‘?l%r%&no?CﬂS)dléllk)%argi_ng,r
arybntiom et ICH efaikty baniimmp C2 -3ty h 64 y6- ko feantwnfly C1 Syaellogy, @ly3

b BRENEILS SR o) BYEGE, fiodes, D CR{-Lpy mitp, nitile;

or R1 ik ebbseib fromarplyerblidigyl; Barolinyl, morpholinyl, thiomorpholinyl,

EROSRTRY ST asnae T b e ubaaae sy, ez
h63m{Jlﬁpe(r&iﬁ}emlpdﬁdtn)bhylﬁﬂdtrahydﬂﬁglﬂﬂmdﬁnyl| aziridindl, 3sdxb A OdxaZolyl,

ﬂﬂ%f)&i&‘@%%}?%ﬂﬁ%% Pyrazelyh Bygely: imidaralyh pyodipd) BsisgipyL
p?mﬂﬂﬁ Ayl byrddaziipL; %Ereﬁﬂﬁélﬁiﬂyﬁ ﬁetgl'ol:,ﬁie(o";’ h&EMM for R* [arsl)d 15{" is

I-p nyI 1H pyrazol - 3-triazol -1-yl
%‘?Eﬂ‘tf“@ﬁél’ %‘Fﬁrﬁocb ﬁh@’h'@%’g@—o{@‘#@f&hyl cycl opr opy!
) phenyl ] - 4- net hyl - benzam de
[ 4-(5-Ethyl -1 -phenyl - 1H pyrazol -4-yl)-im dazol -1-yl]
._We(cgmﬁ@@qqi@;ggp.r@ng to claim 4 and wherein
trifluoronethyl-phenyl)-4-nethyl -benzam de
3-[4-(5-Ethyl- |
- pheny| -RIH- pyrazol ®4-yl ) -i mi dazol -1-yl]-N-(3 10
nmet hane fonyl am pQ- 2- met hoxy-5-tri fl uoronet hyl - pheny
l)-4- | - benz@m fle 3-[4-(5-Ethyl- |
- phen razoNx4sw,) - i mi dazol -1 -yl ]-N-[ 3-
npt hanesyl f onyl am - 22 met hoxy- 5- (1- net hyl - cycl opr opy!
f Bhenyl'] -4- GFet hyl - benzani de 15
3-[4-(5-Ethyl -1-phenyl -1 H pyrazol -4-yl)-imdazol - 1-yl]
SN[ 3-
Riist: hanesul f onyl ami no- 2- net hoxy- 5- (1- net hyl - cycl opr opyl
I enzam de
JJS( ﬁ?\!(:% kheréglép;@”géhﬂ/?s yl)-1,2,3-triazol-1-yl]-N(5-t
meR is piftilz] N©», NH; or C1-3acyINH-;
met hanesul f onyl am no- 2- net hoxy- phenyl ) - 4- met hyl - benzam
ide 20

wBergia K- R’.LeaBb Awyihdepérpientlylihioseh-fidn) € 5-5 atkybyC -5 kIR -
cf iy af i 28 Hioato abional whyiturd WeCh2 AP h S Biten

optiohally lﬂﬁial’t}dlly or fully halogenated;

R® is hydrogen, methyl, ethyl, CH,OH and CH,OCHs.

6. The compound according to claim 5 and wherein

-189-



10

15

20

25

benzam de 3-14-[2- (|
- Benzyl oxy-cycl opropyl ) - 3-net hyl - 3H i m dazol - 4-yl ] -

wa 225890338azol -1 - yl} -N-(5 -tert-butyl-3 - mePaaws2005/006997

sul f onyl am no- 2- et hoxy phenyl) 4- et hyl - 25 benzam de

3- {4-[2-(2-Benzyl oxy-

R* isgthpgenipm kesdnggen, Gl- ﬁekkﬁl/ C3-§Hyclmlmd@@+2 alicyyll, phebyR C3-5
alkb%éﬁﬁlo J:l-\élalky?\% 15 5,184 ﬂ?l}&%ﬂnm% %ﬁ%&%e&%}lfdné’an?y%nﬁ‘ﬁb?
C13-aeyl, C2 -5(341408&%:19%5’]0 Cpeﬁraazz]ony, Tly3 joylamimt, hyldrdy; hatogtazol

CF- 4MI_}: 1 2,3-triazol-1 - 30

B_tent-butyl - 3- met hanesul f onyl ani no- 2- net hoxy- p
or R’éﬁl thQSemfmmtrﬂrqrbhollhglnﬂmmaﬂphohﬂﬁﬂhm&lﬂﬁﬁﬁ%ﬁiﬂﬁﬁlde

o G U T kit A BB

plperﬁdmcm;/d) lpyddiytyl, pyrioNdingl, pjlt@zm)tl ahdipytidaginyl wherein each f)henyl
het%r@%%: S%ga%q¥°rj{g 1’? gﬁtt%llé)g’ %thﬁﬂen ml?:lr%t ﬁ§,13)all§>i halogen
_ 5

or hyd@eixyl - 3 H i m dazol -4-yl] -1, 2, -triazol -
yl'}
- N-[ 3- et hanesul f onyl am no- 2- net hoxy- 5- ( 1- net hyl - cycl o
7. "ﬂfeQBﬁ‘lba)unthla&ﬁéﬁh% tcﬂcmﬁmwdvhﬁmm de 3 - { 4- 15 -
(2-Am no -ethyl) -1-phenyl-1 Hpyraz ol-4 -yl ] -1,
2, 3 -triazol-1-yl } -N (5 -
R* IS%BS'CEM hy%rdé‘éﬁ heng §1‘1{£/1E B8 HETb ARy BN Y5 PRERY Oh=5*-

enZam d

alkgopgbpEsds e, Bl yAkHsmisorGhs dullybmyhanimmnorsuh6ky 10
sall ﬁﬂﬁﬁb C@{ ?@559&13) CE-5 Ry ki PARKY] Ratdded, -863; ICTL,280) - 4-Y

-2-cyc
Orlﬁ plyisazmbnpbolyny) -pinepidiny iipezazinyt, drolmopiptrazingd,ipyrrolidinyl and
pyr! ! 8;r11 F}_ﬂ%kﬂ ﬁaagﬁr%{/]h aér’]cgrgc c%e or therOﬁlgl fqr)R ? Optionally substituted
by {tminé,ﬁbyalkaphdpgdn-o% hydregshyl - 3 H- i m dazol -4-yl)-1,2, 3

-triazol-1-yl] -4-nethyl-benzam de
N- (5-tent-Butyl -2-net hanesul fi nyl - phenyl ) -3-[4-(5-ethy
8. The toppanmyl|acddrilipy teacdaim 71dmd wherein
4-yl)-imdazol -1-yl]-4-nmethyl -benzam de
N-(5-tert-Butyl-2-nethanesul finyl -phenyl) - 3-
(cycl opropyl net hyl -am no)- pyridin-3 -yl]-1,2, 3
Sa%azol -yl '} -4-methyl -benzam de N-(5
But yl - 2- met hoxy- phenyl )-3- [4-(2-cycl opropyl -
fhyl 3H i m dazol - 4-yl)-1,2, 3 -triazol-1-yl]
- 4- metdiyhie-fhumida Beheen from:
N-(5-tert-Butyl -2-met hgxy-phenyl)-3-[4-(5-ethyl-I-phen
Wi- AH pyrezol™- 4-yl) ]}i fi dazol - 1-yl ]
- t hyl zam de
\\/N\N" \/N\// \‘/N\N
) R ) and ,

Het is;
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N-(5-tent-Butyl-2-nmethyl-pyridin-3-yl)-3-[4-(5-ethyl-
- phenyl -1 H pyrazol -4-yl) im dazol -1-yl]
WO4e0smbésss - benzam de PCT/US2005/006997
N-(5-tert-Butyl-2-nmethyl-pyridin-3-yl)-3
-{4-]6- (cyclopropylnethyl am no) - 25
pyRy di n- 3¥y|] 1R 3 trimzol - | - yRy - 4- N hyI-B%Ezani e

ert S = O x> S
R[in mo- et RyKan nof n%t h9| Th-on N
xy p yl)- nethyl > (4-p qj =N - NS-t}Tﬁz
\.de 4

or 1-yl )= enza
-tent But yl - 3—cyan 2- nethoxy phenyl) 3 [42(2-cyel oprop

- 3- msiRhyI 3H R
dazoITﬁ I) 1 , 3- tr| oIR | yh\§§ggan1de
WNRhf%ﬁf !$R—N

N\ \

G-ter an- 2 tho phen - 3- [ - et hyl
~dl - pheny -1 y{ zoI 4y 1 dazol - -yI] ~J
- 4- et hyl - benzan1de=N—(5 -tent But yl -
an- 2- net hoxy- phenyl )-3 - { 4-
riY{cycl opropyl net hyl - _
n¥) - pyridin-3-yl]-1,2,3-triazol -1-yl
- t hyl - benzam de -196 WO 2005/ 090333
RCT/ US2005/ 006997
N—(5 t ent - But yl - 3- met hanesul f onyl ani no- 2- net hoxy- pheny
[)-3-(4-furan-3-yl 1,2, 3
triazol -1-yl)-4-nmethyl -benzam de
5 A%i%S tert-Butyl - 3- met hanesul f onyl am no- 2- net hoxy- pheny
[)-3-(4-pyridin3-yl- 1,2,3-triazol-1-yl)-bgnzam de 5

N-(5yfert-Buty met ha apr no- 2- netfhoxy- pheny
d)- dinthy -(4- i di -1,2, 3
/93%)r-|, 1- éu <X Zarr;!l . @ But)ﬂLr\]
H%t.anesulfﬁny.an1ﬂﬁ cpethox?wo"nnl)-ﬁi o
-[4<7(9) -2, 2- di nethyl -1, , -

-oloxola 4-yl)-1, 2, 3- triazol - 1-yl]-4-nmethyl -benzam d

m no- 2- net hoxy- phenyl )-3 -[4-(1 10
W!-1H pyrazol-4-yl)-1,2,3-triazol -

-néghanesulfonylanino-2-nethoxy-pheny

RS -[4-(1-
Reel ohexyl - 5- net hyl - 1FprrazoI 4-yl)-1,2,3-triazol - |
C1¥laliey '0'3136 %ﬁoalwm @3-, halogen C1-3 alkoxy, hydroxy,

10 N(;é)g, tp%; G CFs, aryl. -S(O) R uI\ll}fI(%n REMRI0; Z R RBORE Y

q‘%ﬁh%%m}méa% ayhs o M¥foB&Pbrtfaky,- 1. 2, 3-triazol - 1-yl
benzan1 e
{5-tert-But thanesulfonylan1no 2- met hoxy- pheny
0111} i8-CUIRY, 9}%5 -C(O)NHR
5-net hyl - 1H pyrazol -4-yl)-1,2,3-triazol -1-yl ] - 4- net hyl
R® RONSRAIMH hydrogen morpholinyl, piperidinyl, piperazinyl, pyrrolidinyl,
5-tert-Butyl - 3-nmet hane F

pyl}d(ugd [(&1,5(111(mloé>ﬁfhagqx{amlno ary am1I1<§) ¢ lé%%coaﬂk}% HF %g&y}/arﬁr}ﬁné/

15 alkoxy wherein each phenyl or heterocycle for R” is optionally substituted by amino,

C1-3 alkyl, halogen or hydroxyl.

=
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5-net hyl - 1H pyrazol -4-yl)-1,2,3-triazol -1-yl]-4-nmet hyl

wohersanaeasse PCT/US2005/006997
N-(5-tert-Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
1)-3-[4-(1-

cycl opropyl - 5-i sopropyl - 1H pyrazol -4-yl)-1, 2, 3-tri azol
- e
> e com%ﬁ&%ndfé%éﬁyﬂg%_an %Egglggsg %“r?yvfléeﬁ?l%o 2- met hoxy- pheny
I) 3-[4-(1- 25
cycl opropyl - 5-et hyl - 1H pyrazol -4-yl)-1,2,3-triazol-1-y
l]-4- Ayl - benzami de N-(5
-tertP yl - 3- met hanesul f onyl am no- 2- net hoxy- phenyl ) - 3
- [ 4N~ T sopropyl - 5- et hyl -
whehkF pyr azolls4 yl)-im dazol - 1-yl ] -4-net hyl - benzam de
N-(5-tert-Butyl -3-nmet hanesul f onyl am no- 2- net hoxy- pheny

l) -[4- (
oprop 5- pyrld'ae:g.‘z -1H pyrazol -4-yl)-1,2,3-tria
ml N -yl Net hy,l zam de -197 V\D 2005/ 090333
YPCH Us? 05/ %06997; N'\ts -tent-Butyl -

- et hanesul f ony¥ ani no- 2-1et hoxy- phenyl) 3 -[4-(1

cycl opr pyI 5 -pi per| din-4-yl-1 H pyrazol-4-yl)-1,2, 3
-triazol -yl]-4-nmethyl - benzam de

N- (5R¥-af t: "Butyl 3 nmet hanesul f onyl am no- 2- net hoxy- pheny
l)-3- [4?-?3 5- 5
i rreth | H pyrazol -4-yl)-1,2,3-triazol -1-yl]-4-nethyl
enzam de’

or N-(5 t ent - But yl - 3- net hanesul f onyl am no- 2- met hoxy- pheny
[)-3-[4-{1, 2-di et hyl
IH i m dﬁ){z\lol -4-yl)-1,2,3-triazol-1-yl]-4-nethyl -benzam
de 5 ~N
N-(5Rte \t -/But yI - 3- met hanesul f onyl anmi no- 2- net hoxy- pheny
1)-3-[4:/1, 5-
ii) Hetiisopr opyl 3 1H pyrazol -4-yl)-1, 2, 3-tri azol -1 -yl ]-4-net
hyl - benzam de 10
N-(5-tert-Butyl - 3-net hanesulfonyl am no- 2- met hoxy- pheny
1) - 3- [A- (2- etthyl - 3H-R} R}
i m dazaol.- 4- yI)\\‘l 2 3- ol - NyI] 4- et hyl - benzam de
N (5- ts;;té Byl 3R

- et ha ul f | am n

or

I az
',\'R
9 phenyl)-3-[4-(2-isopro

~ ~

it} eklst hyl - 3H i m'd’azol-4-y1)-1, 2,3-triazol -1-yl ] - 4- et hy
or | -benzam de
N- (5-tert - Butsyl - 3- et hanesul f onyl am no- 2- net hoxy- pheny
1)-3-] (2 t rt bd? |-

3- net N123tr|azol 1-yl]-4-methy

| - ben

-terts yI > h;’esul}’nyl am no- 2- net hoxy- phenyl ) -3
1V)I-[ems(2- .

cycl opr opyl - 3- rret hyl - 3H—i m dazol -4-yl)-1,2,3-triazol -
-yI ]-4-nmethyl - benzam de N-(5
-tert- BE yI 3- mf\t hanesul f onyl am no- 2- met hoxy- phenyl ) -3

4-
v) Het is
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vi) H#lé [~4 (2-°

or met hanesul f onyl - 3- et hyl - 3H-1 m dazol -4-yl)-1, 2, 3- triaz

20
cycl opropyl - 1-net hyl - 1H i m dazol -4-yl)-1, 2, 3-triazol -1

woybds/deaset hyl - benzami de N- (5 -tent-Butyl-3 PCT/US2005/006997

- met hanesul f onyl am no- 2- met hoxy- phenyl )-3 -[4-(2-
cycl opropyl - 3-i sopropyl -3H i m dazol -4-yl)-1,2,3-triazo

or | -1 -yl]-4-nmethyl- benzam de 25

N- (5-tept - Butyl - 3- met hanesul f onyl am no- 2- met hoxy- pheny
di met hyl amino- | -nethyl -

OIN4-yl)-1, 2, 3 -triazo I-1-yl] -4-nethyl-

t - But yl - 3- net hanesul f onyl am no- 2- net hoxy- pheny

oI-I-yI] 4- methyl 30 benzam de N-(5 -tent-ButyI

- met han®}_sul f orRiLani noR3- rrethq henyl )-3 - [4- (2-

mathaneuwnyI/ ,qeth/-\ 2 -4-yl)-1,2,3-triaz
e de - 198 2005/ 090333

PCT/ US2005/ 00 7

vii)Met % t er t - But yl - 3- met hanesuIOfonyI am-no- 2- met hoxy- pheny

)-3-[4-(2-tert butylsul fanyl-3
-nmet hyl - 3Hi m dazol -4-yl)-1,2,3-triazol -1-yl] - 4- net hyl
- benzam de

7\%(:5 ter%&host%&/%mm nmet hanesul f enyl am no- 2- met hoxy- pheny

%

hydrolzyrret hyl - 3- met hyl - 3H-i m dazol -4-yl)-1, 2, 3-triazol
-1-yl]-4- hyl - benzapm -te I-3 - met hane
sl R P hE PR st gttt o ol
met hyphedyicirbarl@a ot -mthyl-phehy R, 1371,0 8 addot-4-yI)-2-phenyb2 13y | -
benzam de_ _N- (5 -]t1$ rt - But, h-s

- met hBEOlB PO hraRamsie Ade RengyL $5tseny1 ) -3 - [4-(2 10
cyq- gmtaénzﬁmnﬁwﬁ-iﬁmzm 43012, 313tz Ly B-NBest ekraal-3-1-

N- ( 5- ’P’éﬁhﬂn%ﬂ}fwlagn%b%ﬁ&ﬂ’@§w¥'?m?r4a‘ﬁ?thﬂ bengaRtifexy - pheny

yl]-4-nethyl - benza
I

) 33|t‘4[-(4 dy%topropgl -5-ethyl- 1H azol 4-yl) 1.2, 3-tr1azol 1-y1]-N-[3-
di met hyl am no i m dazo I 1,2,3]triazo
| - 1- ympth anqs(@fcrwlamuuéﬁmﬁhoawﬂ-methyl cyclopropy!)-phenyl]-4-

N- ( 5- Lefit iRt dhigs- met hanesul f onyl ami no- 2- met hoxy- pheny
[)-3-14-12, 3-di et hyl -
3 H-i k- dztmromzl-ﬁn)eﬂ]yl A Hepyrazobdol)-112, 34 jazal- kgl 8% 13- benzam

N (5 PSPPSR o e R RS  fheny
l)-3- {rﬂmylzbe’ﬁzzdmkiy dro
3-[4-(1-tert-Butyl-5-methyl-1 H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-N-[ 3~
methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-
methyl-benzamide
3-[4-(2-Acetyl-3-methyl-3 H-imidazol-4-yl)-1,2,3-triazol-1-yl]-N-(5-tert-butyl-3-
methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
3-[4-(2-Benzenesulfonyl-3-methyl-3 H-imidazol-4-y1)-1,2,3-triazol-1-y1]-N-(5-
tert-butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamicle
3-[4-(2-Benzoyl-3-methyl-3 H-imidazol-4-yl)-1,2,3-triazol-1-y1]-N-(5-tert-buty 1-

3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
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N :—E4e {Zt(%ﬁ%%)tél -methglrfe 1AM f49y Y1 390192 1-@?]5{? Q< Yo WY
ycl ops-aptanesul foppamipy2-méthdxyiphiard)-4-Areyty)-bdnzamdiet r i azo

N + {5 B e R B Bl B- 2 el
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et D Gidiobutyt 3 asetint 3H-dridira s 1 P Qe Ve Y
(

-t [ﬁ%ﬂ%@gh% l&nﬁﬁs Dot SsQmm iR ocl o OB penyIpaeny
e
yl n@ﬁﬂhﬁ“&ﬁ%’élﬂ 4-yl)-1,2,3-triazol -1-yl]-4-nethyl -
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Ere|t hy| glﬁé}/l%ﬁn%%l}?ig ﬁglztglldaz%l )ﬁl}ll) ?‘2%—tr1azoli 1-yﬁobenzam1de

(5 tert-Butyl - 3-net hanesul f onyl am no- 2- met hoxy- pheny
1)-3-{4-[2-(2, 2-di net hyl - propionyl)-3 -nethyl-3
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4- met hyl - benzam de -204-
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2-

Gy-(RiePyButd-3- ﬂre(}?ang@ﬁfﬁﬁl}hammo 2- methoxy 2phen%ll) -4- methyl 3- {4 i3-

phenyl sul fanyl - 3Hi m dazo fiazol
- benz afEthe-2- @_rpgthy@-p{o.pg@g-%,-pulg)ny% 3H—1m1dazol 4-y1]-1,2,3 tr1azol

nethqﬂ?%ghg&m@ am no- 2- met hoxy- phenyl )-4-nmethyl -3 - {
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é gy” eHyl41fY {)yr%'z_léll ﬂ/ﬁ 3Rz lyyli -me%hy?f il g - 1-yl1-b

N- ( thmanﬂsydfe@lmmbamﬁsthb)iwﬁﬂ -awihybelapeddytpphepyTpByA-

1 2. o] By T3 30513 L LRI EpR FhsiBARts
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phen‘??tn;él'—% énﬁs é?é’wl'gepb?‘%' 1 Hpygzpl--xDeh2.3532p- bkl an

ﬂf( e benzangde | h | f ony| 2-met h h
-tert uty net anes onyl am_ no- nmet hox pheny
-f%eliflﬁwnﬁsulf%%%n%ﬂh%}?t oxy=35{ by thy prclopganyh-phenyl]- 2

oaemy =31 44 ~mbttdl- 2?(1 Tﬁert}iy@-és)éloﬁrowlj 3%&%%!14113%1] 12 3-

Him

N-(5-tert- B%ég net anesul’f onyl anm no- 2- met hoxy=- pheny
l)-4- pangaeyds o(6, 7- di hydro-5H pyrrol of
1,2
I

13' Nfe@k@:ﬁ@ﬁlf&mﬂiméo-cﬂlﬁétﬁ&sxﬁ OEhbenb Leyelopkdgdyhadehyiftay
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cycl opropy ﬁilﬁ]dazol 4-yl]-1,2,3-triaz
ol - IN-EBSy3Hskeoxy akvil etbmetiy k- Ghyl)gB-tmﬂmmySulﬂénylammo -2 methoxy

T B O ST e Do

H- i mi ddlbR34rigdol-1tyl2-befzantidd azol - 1-yl ] - benzami de -210

or nﬁ%&%{cgﬁ %11"3 ﬁ%% Hg%%%%?rﬁo 97 N-(5-tert-Butyl-3

anesul
-[4-[spiro(6, 7-
di hydro-5H pyrrol o[ 1, 2-a] i m dazol - 3-yl -5-(2' - et hyl -cy
cloproane))]-[ 1,2,3]triazol-1- yl]-benzam de
N-(5-tert-Butyl -3-nmet hanesul f onyl am no- 2- net hoxy- pheny
l)-4-methyl -3-[4-(3 -methyl- 5

2- et hyl sul f anyl - 3H-i m dazol -4-yl)-1,2,3-triazol -1-yl]
- benzam de -205-

Xy- phenyl ) - 4- et hyl -3
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N-(5-tert-Butyl-3

- met hanesul f onyl am no- 2- net hoxy- phenyl ) -4-nmethyl -3 - {
wo-20(45890338t hyl - 2- (1- et hyl - | PCT/US2005/006997

- phenyl -et hyl )-3Hi m dazol -4-yl]-1,2,3-triazol -1

-yl }-benzam de
1 INThSedutonahas atdingriy Clann h0 -wherait the xgmpouhd-iswitoast frac| op

ropyl ) - phenyl ] - 4- et hyl - 3-

{4-[3-net hyl -2-(1-net hyl -cycl opropyl )-3H i m dazol - 4-yl
3-]4-(b;- RmBrotpyridined -y1)11;2y3-friazd101 -pBMN-@ivtectbulyl35- t er t - But yl - 3

AT R U IR
N35-0cet- Byt B ethaheha ol kgheiy 1) =31 { L[ 63y dlo@a e imethyl-hm o Biritin-

| -henzam de 5-tert-Butyl-3
3'Y‘&'3tezkéﬁ’€§(ﬂT1ﬂ42fﬁlgﬁﬁf’ﬁ5@%aﬁ%%ﬁoxy- phenyl ) -4-methyl -3 - {
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S O TR TR R R
yigledrtgazal-lnliyfethybhsuanide 15
NQSAf-{e‘hl'-lfSth{K-%{@E—tﬂﬁﬂétﬁ’ﬂéiﬁiﬁbf—@ﬁ%@k@%warﬁn@&%&r}%ﬂefﬂoﬁ‘ﬁz°|
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N PR IE b SRl it D RE et b e L P22
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NI e b sl 2metonaheny) 3 4-dimeRyl S am
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3- Mt | f onyl ani.no--2- net hoxy- 5= (,1- et hyl - cycl.

NS e S R 2 R e P - S oefp i
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n e . . qe
NR?-(%?RQ?&V%%-giﬁffw@sglfm%m?mtawwwﬁ%ﬁsz*-r{érch%swpmﬁéw-
y1J-),2 3=thidzof-2-yydl @ity MBdnBathic®- 25
N it -methandsaltony lamito-D méethony-plenyl)-3-[4 %6 methony pyfidin-
3- ﬁ?rgi@raﬁolﬂuyl}fhﬁmlbmﬁlﬁﬁ&@ f onyl ami no- 2- met hoxy- pheny

-3 {4-] 2- -
N4 +ﬁﬂ-§*étzk-%ﬂ\eﬁwesglﬂ;n%ﬁ@%e@rmathwrp@@)é=[t4r(6a1i1@1>th>1lmyinp-

py‘riﬂin@%rﬂ-)i |2 RERZAM-AR 4-methy 1-benzamide

N- (5-térf-Butyl-2- et hoxy- phenyl) - 3

N-(-ere Butgh rmethengsylfoylanige RymetBoxy-phenldddh=(G= y ) 1, 2,
-t - 1~ul 17 dnBthyd .- henzan. 0 .

orRlopEby A ol TR M RS AT B oogeamide | heny

N{()-tegt-Butyk Sngthdnesetfonylandp-2-methoxy-phenyl)-3-{4-[6-

/ ’ ol ol 20 Al a1y - : |
SO A AN SRl A2 B 3 S30kr P ML sl P70
NAG-{bt-Beyk3-BethphessHonytantn@-2rmeethaxyyphgheirpt {4-[8-R4- ( 2- cycl
. L-3 -nethyl - 3H: . .
i B RO i3 L 2 Saigrol 1 v bR e
N-(2ett-MBy 2D OB/ RAG8EyRETHWSA0EHHO0RRBAT)-3N4G- t er
(cﬁg{:%%yp%@Eﬁ%ﬁ@@%@tﬁa&é’y{ﬁ%‘ AL P2l %b 50 ABh R, 3
bedizankijle 1, 2, 3-tri azol -1 -yl ]-4-nmet hyl - benzam de
N-(5-tert-Butyl-3

- met hanesul f onyl am no- 2- et hyl - phenyl ) - 3-[ 4- (2-cycl opr
opyl - 3- -206-
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nmet hyl - 34 i m dazol -4-yl)-1,2, 3
-triazol -1-yl]-4-nethyl -benzam de 5 N-[5-(2-Hydroxy-

wa@ 2005/090333 PCT/US2005/006997

-di net hyl - et hyl ) - 3- met hanesul f onyl am no- 2- net hoxy- phen
yl1-4- methyl -3- { 4-[3
N Fristrtuty 123-trethemss bifony tayih e Rroglxy-[BRRYrB daz6H24- | |
diﬂ%@éga{rlgr}o%e‘;@ﬁ{?{@-é-yl']Y1',2,§‘-tﬁaz%EE‘%f}’-‘l-%%thyl-benzamide
N-(SredriqBurnglsi sk thaydsalfionytnidnoveivhakoxy pihemyl) -3 -fRioro-4-methyl-5-(4-

4-[ 2- ropyl = .
Pyﬁ&“}k@%&@%é%‘ﬁ%ﬁ'ﬁl)#&‘m@%H i mi dazol - 4-yl]-1,
NQS-&rﬁ-Bmtﬁlzl)inethbnesm%n}}flanﬁndmidjk}thm@@hlﬂﬂ)-d&;hloi@B-(4-pyridin-3-
41 lﬁ_elg_}; thyI-3H-|mdazol-4-y|)-1,2,3-tr|azo
yhl.33rpapold-y ?f@F"P utyl -3
Nméaﬁms}m -heheR NS tadri AR Rt Nox R MeNY1)-4 41udRI-By4-pPedig3m

yl1\1|=7( Birjagol L-Wirbenzamidset hanesul f onyl ami no- 2- met hoxy- pheny
NI3-te3rB 1(32mfe %haamkor{}%da&mﬁdﬁylmetﬁésty C}Jﬁbﬁiﬁy-qlm&hﬂl?x)-(ﬂlpyn%m

-triazo %_p] net hyl - benzam
Ylﬂe?(%ﬁtaéﬁ?ltl-ﬂ %Zalqueket hanesul f onyl ami no- 2- net hoxy- pheny

NJ(Q-’te?’t' ﬁlﬂrl(-im%ﬂﬂhégﬂl%r&lammo-%-)methoxy 3phenyl) -4 methyl 3I 54 (6-meth)ﬁ-

i'm dazo b] t hi azol triazol - I-y
pyylldub%mli-ér%&j@azolﬂsyl] Wmgaidapound according to claim 10

NSRS i S A S

menpyq)lmaé]r plarethyl-pyr&lin- 3-y1) 1 2 3-triazol- l-yl]-benzamlde
DS e A S S AR

p;@1d[n|43: ylz,l—IQyH?trrapcgf_jpgA]SbG}zmhidyl | H pyrazol - 4 yl)-1,2,3-tri

TP PR e S R T opy

méthylheiplplyridinsBegly ;3 them-aml}ieer&amlde

N- (% Fq%%wlsﬁgy?* SN_? nFam1Xo 2-melzh(g¥/[ Z1‘1&:ny1) ﬁ n¥et])1y1]3 -(4- pyr1m1d1n

Syptnamlea“zul f-m);ble@ﬁhn&Z met hoxy 5 (1- met hyl - cycl opr opyl
enzam de, 3
N R e ey P b RhB a3 46. ¢

tri@aStométhyldyrinl By1)-1,2,3 trlazol 1-y1]-benzam1de
net hanesul f onyl am no- 2- met hox jpg‘ net hyI cycl oggr opg/
Ny ety 3 H@Wé%%vlfmyl?@ﬂ%%n% Qxy pheyyh)-3 ot methyl-
py'?@lw 95.4 Qﬁﬁﬁg yl]-benzamide
phen [ -1H pyrazol -4-yl)-1, 2,
Nfgi-tqrq %]r& me@pr}estc[rg amino-2-methoxy-phenyl)-4-methyl-3-{4-[6- 2~
m%llﬁlﬂﬁg% yi)?}}’lhﬁrﬁ ?1?‘1% BRI yg He%zdiﬁfih@y' cycl opropyl

bé&nzam de
N- 15 (elt @é %rnwthalfgﬁ@uhfmyhnﬂnwzﬁm@hmmlnynyl)ﬂ-methyl -3-{4-[6-(2-

m&l'pf?éﬁfnaég 91' etﬁy’lyf)}]rldﬁ g-'yi?] lt,i,f% %a@o] %y¥}| lgen%nﬁ%’e

and

N-[3-Methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-3-[4-(5-
methoxy-pyridin-3-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide.
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3F4 tr| azol -1-y]| ] benzam de N- 5- tert But yl -

SO A oI Oy Bl P Y1 1
mc C T L 2’ 3
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meteanpg nylemipe ropthaxy§-{L-methyBeyelipaorol)-gheyy ] 44netaylhy | -
bef de N-(5-tert-Butyl-3
- met hanesul f onyl am no- 2- met hoxy- phenyl )-3-[4-(1-cycl op

3-pHe@ypensyd-2-ethyl-3H-imidazol-4-y1)-1,2,3-triazol-1-y1]-N- (5-tert-butyl 3-
métﬁa%@guﬁﬁgf)}lar%ﬂb&yrﬁ%g)ly ﬁhe}{yl -4.: me%ﬂy? btel%a?nzl e -1-yl]
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bermandede 25

3- dﬁ;ég rf—ﬁ ?Q{prggg;]'h 1mHd azB g] t@z?zoh_—l r}r}le]tlbI-%( ¥erp bu Iy
3- Ihhtbaﬂeﬁﬂfbhylémyio)}ﬂqeﬁm%r ﬁ)}fdnﬂ}ﬂlm&hyll-ﬂenﬂalﬁ'iﬁé hyl - benzam de

> dﬁl_(géerrg gl]yé gﬁdgwazglef?ll) f1 %n3y trlarznolnl yl% Nm[é3t_hoxy pheny

benzam de
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mq@ap@u{f@mlanggqa-gfmqhoxy phenyl)-4- methyl benzamlde

e e e e R

! Szﬂﬁﬁt séqimrzm\i mnylkimmlﬂﬁﬁmeesss
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-ethyl- | -isopropyl-



10

15

20

25

30
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e 5

wOR(G/bess - But yl - 3- met hanesul f onyl am no- 2- met heg YASb®sg06997

|)-3-[4-(5-cycl opropyl -
ropyl - 14 pyrazol -4-yl)-1,2,3-triazol -1-yl]-4-methy
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M%@ﬁ%lﬂiﬁé jlneSli laglri) £ %g%l&(y pl}enyi}r&iéil (2-isopropyl-3-
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nﬂéﬂﬁ‘mmméddzsltwb 19@33 9}5&@121%1] Amilyl-berdzadaitis | azol -1-yl'}

benzam d

PN(S( tsrttPe\txl mﬁwan@ulf@vhmﬁ@s%m@ﬁw Bty D= e euslapromibdy
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raz 1 azol
WﬁtﬂW}’l %@ntbannsd@nylammo 2-methoxy- phenyl) -3-[4-(2-cyclopropyl-3-

L 3y Bt Lf t h h

P g B e 0y oy e
N-I(5p1ybrt£&mj'l Mmyﬂh}neiulfcmylaﬁunot% matiloky—phenyjl)lé I4 (Mmﬂ&allrﬂ}ulfonyl-
3@{%}?& er fm lé D et Tzl vy éﬁ@?t%benzilmr(rigt hoxy- pheny
N-J5-#det+Battyiy3- m&hhﬁbsﬁlbnﬂhhhﬂ}m&ﬂlphﬁﬂ)dnyl)la -[4-(2-methanesulfinyl-
H- | -.4- -1, t. - 1- b
SNII%)%{'I% {n-ué?%);lfl)‘liy%)f ﬁ%g Wé%é@ﬁ%éﬂ?%&kbﬁggé%’%t hoxy- pheny
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Es%fehzm@gtﬂ ﬁ@Wﬁe@ﬂfdﬁ@}a&nﬂﬁ? Hleeh:esxﬁmlmyh))s* fu-(BeéyRYdpropyl-2-
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51218} Dﬂ 53- tr%%(’ltlﬂlbi 6?3¥W1‘§7quanﬁéﬁz am de
N\'(i-t’értilﬁft%l ﬁ%&%hﬁéﬂl%&ﬁﬁﬁ%@h@&ﬁﬂ AEnD PR LI ABLRYpRENY
nsqthxlﬁﬁdlaé zokﬁybﬂ %ﬂ&z@fl n!l frimethybhongantide
I\N(S(-értllﬁftﬂ ﬁﬂ%%hne@ul%&ﬁ%m@h@fﬁ@:‘(} BBD - ZIABL AR Y RDY
lwmppbﬂldmﬁaml;ﬂryl)riﬂﬁytna@ l-yH=Aymythyl-bergamideazol - 1- yl | -
ORI letpnesu o lmiec pebeyBhem b S G Reny
mqhﬂéf@m@qzon4-{yk)- p53-friazol-1-yl]-4-methyl-benzamide
AT bl et AV b o e
3mietitherne4-s D42 Bryrliaaoh- 1 mk]r4-ni’etlm;é4bblmm1®henyl ) -4- et hyl -3
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NS R ngulin i ZEEROY by De st Tdimesv
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3-{4-[2-(Hydroxy-phenyl-methyl)- 3-methyl -3H-imidazol-4-yl]-1,2,3-triazol-1-yl}-N-
[3-methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-methyl-
benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1,5-diisopropyl-1H-

pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
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met hod conprising administering to a patient a

pharmaceutical ly effective amount of a conpound
Nré Tt yiyl--wethpig sl fonylaping-2-methoxy-phenyl)-3-[4-(2-isopropyl-3-

methyl-3H-imidazol-4-yl)~-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-tert-buty]-3-
methyl-3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-cyclopropyl-3-
methyl-3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-cyclopropyl-3-
isopropyl-3H-imidazol-4-y'1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-methanesulfonyl-
3-methyl-3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-methanesulfinyl-
3-methyl-3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-tert-butylsulfany]-
3-methyl-3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2-hydroxymethyl-3-
methyl-3H-imidazol-4-y1)- 1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4-(2,3-diethyl-3H-
imidazol-4-yl)-1,2,3-triazo1-1~y1]-4-methyl-benzamide

N-(5-tert-Butyl-3-methane sulfonylamino-2-methoxy-phenyl)-3-[4~(3-isopropyl-2-
methyl-3H-imidazol-4-yl)- 1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(3 -ethyl-2-phenyl-
3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3 -[4-(7,7-dimethyl-6,7-
dihydro-5H-pyrrolo[1,2-alimidazol-3-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3- {4- [2-(hydroxy-phenyl-
methyl)-3-methyl-3H-imidazol-4-yl]-1,2,3-triazol-1-y1}-4-methyl-benzamide
N~(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{ 4-[2-(1-hydroxy-2,2-
dimethyl-propyl)-3-methyl-3H-imidazol-4-yl]-1,2,3-triazol-1-y1} -4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4- [2-(1-hydroxy-1-
methyl-ethyl)-3-methyl-3H-imidazol-4-yl]-1,2,3-triazol-1-yl} -4-methyl-benzamide
N-(5-tert-Butyl-3-methanes ulfonylamino-2-methoxy-phenyl)-3- {4-[2-(2-hydroxy-1,1-
dimethyl-ethyl)-3-methyl-3 H-imidazol-4-yl]-1,2,3-triazol-1 -yl}-4-methyl-benzamide
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N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-3-{4-[2-(1-hydroxy-
cyclopropyl)-3-methyl-3H-imidazol-4-y1]-1,2,3-triazol-1-yl}-4-methyl-benzamide
N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-3-{4-[2-(1-hydroxy-
ethyl)-3-methyl-3H-imidazol-4-y1]-1,2,3-triazol-1-y1}-4-methyl-benzamide
N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-3-{4-[2-(cyclopropyl-
hydroxy-methyl)-3-methyl-3H-imidazol-4-yl]-1,2,3-triazol-1-yl}-4-methyl-benzamide
N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(3-methyl-
2-phenylsulfanyl-3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-benzamide

N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-{4-[2-methyl-
3-(2,2,2-trifluoro-ethyl)-3H-imidazol-4-y1]-1,2,3-triazol-1-yl }-benzamide
N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(3-methyl-
2-pyridin-4-yl-3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-benzamide

N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(1-methy]l-
2-pyridin-4-yl-1H-imidazol-4-yl)-1,2,3-triazol-1-yl]-benzamide

N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(5,6,7,8-
tetrahydro-imidazo[1,2-a]pyridin-3-yl)-1,2,3-triazol-1-yl}-benzamide

N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(3-methyl-
2-phenyl-3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-[spiro(6,7-
dihydro-5H-pyrrolo[1,2-a]Jimidazol-3-yl-5-(2’-methyl-cycloproane))]-[ 1,2,3]triazol-1-
yl]-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-{4-[3-methyl-
2-(1-methyl-cyclopropyl)-3H-imidazol-4-yl]-1,2,3-triazol-1-yl}-benzamide
N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(3-methyl-
2-morpholin-4-yl-3H-imidazol-4-y1)-1,2,3-triazol-1-yl]-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-[spiro(6,7-
dihydro-5H-pyrrolo[1,2-alimidazol-3-yl-5-cyclohexane)]-[1,2,3]triazol-1-yl]-benzamide
N-(5-tert-Butyl-3 -methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(3-methyl-
2-methylsulfanyl-3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-{4-[3-methyl-
2-(2-methyl-propane-2-sulfonyl)-3H-imidazol-4-y1]-1,2,3-triazol-1-yl}-benzamide

and
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N-[3-Methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-methyl-3-
{4-[3-methyl-2-(1-methyl-cyclopropyl)-3H-imidazol-4-y1]-1,2,3-triazol-1-yl} -

benzamide.

16. The compound according to claim 10 wherein the compound is chosen from

3-[4-(1-Cyclopropyl-5-ethyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-methyl-
benzamide

3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-N-[3-
methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-methyl-
benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-cyclohexyl-5-
methyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-cyclohexyl-5-
ethyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-isopropyl-5-
methyl-1H-pyrazol-4-yl1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-cyclopropyl-5-
methyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-tert-butyl-5-
methyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-cyclopropyl-5-
isopropyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-cyclopropyl-5-
ethyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1,5-dimethyl-1H-
pyrazol-4-y1)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-ethyl-1-phenyl-
1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-ethyl-1-pyridin-2-
yl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
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N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-ethyl-1-isopropyl-
1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-isopropyl-1-
phenyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl}-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[ 1-(4-fluoro-
phenyl)-5-methyl-1H-pyrazol-4-yl]-1,2,3-triazol-1-y1}-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-{4-[5-(2-
dimethylamino-ethyl)-1-phenyl-1H-pyrazol-4-yl]-1,2,3-triazol-1-y1}-4-methyl-
benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(5-methyl-
1-phenyl-1H-pyrazol-4-yl)-1,2,3-triazol-~1-yl]-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-{4-[ 5-
methyl-1-(1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl]-1,2,3-triazol-1-yl}-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(5-methy]-
1-pyridin-2-yl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-{4-[5-(2~
morpholin-4-yl-ethyl)-1-phenyl-1H-pyrazol-4-yl]-1,2,3-triazol-1-yl} -benzamide

and
N-[3-Methanesulfonylamino-2-methoxy-5-(1-methyl-cyclopropy!)-phenyl]-4-methyl-3-
[4-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-1,2,3-triazol-1-yl]-benzamide.

17. The compound according to claim 10 wherein the compound is chosen from:
3-[4-(2-B enzenesulfonyl-3-methyl-3H-imidazol-4-yl)-1,2,3-triazol-1-yl]-N-(5-tert-
butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-benzamide
3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-N-(2-methoxy-5-
trifluoromethyl-phenyl)-4-methyl-benzamide
3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-N-(3-methanesulfonylamino-2-
methoxy-5-trifluoromethyl-phenyl)-4-methyl-benzamide
3-[4-(5-Ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-N-[3-methanesulfonylamino-2-
methoxy-5-(1-methyl-cyclopropyl)-phenyl]-4-methyl-benzamide
N-(5-tert-Butyl-2-methanesulfinyl-phenyl)-3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-y1)-

imidazol- 1-y1]-4-methyl-benzamide
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N-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-imidazol-
1-y1]-4-methyl-benzamide
N-(5-tert-Butyl-2-methyl-pyridin-3-yl)-3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-
imidazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-cyano-2-methoxy-phenyl)-3-[4-(5-ethyl-1-phenyl-1H-pyrazol-4-yl)-
imidazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(1-isopropyl-5-
methyl-1H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-3-[4-(5-ethyl-1-phenyl-
1H-pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-(4-pyridin-3-
yl-imidazol-1-yl)-benzamide
N-(5-tert-Butyl-3-methanesulfonylamino-2-methoxy-phenyl)-4-methyl-3-[4-(5-methyl-
1-phenyl-1H-pyrazol-4-yl)-imidazol-1-yl]-benzamide

and
N-(5-tert-Butyl-3-methanesulfonylamino-2-methyl-phenyl)-3-[4-(5-ethyl-1-phenyl-1H-
pyrazol-4-yl)-imidazol-1-yl]-4-methyl-benzamide.

18. A pharmaceutical composition containing a pharmaceutically effective amount of a
compound according to claim 1 and one or more pharmaceutically acceptable carriers

and/or adjuvants.

19. A method of treating an oncological disease comprising administering to a patient a

pharmaceutically effective amount of a compound according to claim 1.

20. A method of treating a disease or condition chosen from osteoarthritis,
atherosclerosis, contact dermatitis, bone resorption diseases, reperfusion injury, asthma,
multiple sclerosis, Guillain-Barre syndrome, Crohn's disease, ulcerative colitis,
psoriasis, graft versus host disease, systemic lupus erythematosus, insulin-dependent
diabetes mellitus, rheumatoid arthritis, toxic shock syndrome, Alzheimer’s disease,
diabetes, inflammatory bowel diseases, acute and chronic pain, stroke, myocardial

infarction alone or following thrombolytic therapy, thermal injury, adult respiratory
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distress syndrome (ARDS), multiple organ injury secondary to trauma, acute
glomerulonephritis, dermatoses with acute inflammatory components, acute purulent
meningitis, syndromes associated with hemodialysis, leukopherisis, granulocyte
transfusion assocjated syndromes, necrotizing entrerocolitis, restenosis following
percutaneous transluminal coronary angioplasty, traumatic arthritis, sepsis, chronic
obstructive pulmonary disease and congestive heart failure, said method comprising
administering to a patient a pharmaceutically effective amount of a compound

according to claim 1.

-221-



