.1 8 APR 2005 ANTI | NFLAMVATI ON AGENTS BACKGROUND OF THE | NVENTI ON 5 Tunor
Necrosis Factor (TNF) and interleukin-1 (I1L-1) are cytokines that have
been inplicated in a wi de range of biol ogical processes, including

i nflammation. The recruitnment of inmune cells to sites of i nj1Lg)APhr2£@vaes
the concerted interactions of a |arge nunber of sol uble nediators. er al

cyt oki nes appear to pl aVAWIm\P;J%WKTPGDPN@Fmﬁ’ 10 particularly IL-1

and TNF. Both cytokines are e rom nononucl ear cells and

macr ophages, along with other cell types. Physiologically, they produce
many of the sanme proinflammatory responses, including fever, sleep and
anorexia, nobilization and activation of polynorphonucl ear |eukocytes,

i nducti on of cycl ooxygenga€CIRGROUNDOEPIHEEINVENTRIY | ncrease in adhesion
nol ecul e expression, activation of B-cells, T-cells and natural killer 15

cel 15, and stinulation of production of other cytokines. O her actions

i | ud tributi to t ti d ti i h i
i nf | ammatory. condi FPGhNeceis fasor CEN i ntgtienin- (IsTHse s¥okmesiar et i on,
i nduct | gRnQfpheAttRIEIRRR rafcCof bT&ngicﬂ%ScéiépinE’lﬁﬁiﬁrg'iﬁ@&hﬁﬁﬁ&g T the

process of bone resorption and adi pose tissue regulation. Thus, these
cyt oki nesryptnegnt kEimmohesells itmsiteslofimgaeryninvdless thé cqaaetied migractions ofididrgons,

i ncluding rheymatojd arthritjs, 1 nfl ammat ory 20 bowel di sease, di abetes,
obesi t yNuIBesiof sauble maediatorss mexrral dekinrsapPeaito el ey rrsindhess Paacesiescheni ¢

stroke phyehigges 1ead Tilﬂje.%é)tﬁ%?rtoﬂr%s gﬁ’&se%?%@f‘rérlntrgbﬂﬂl%legr YALLREY of changes

in gene expression in their target ¢ ndi ng and activating their
r espect mderophageat forigewith bhies cel Rgpept Rivysisbigicatlly ] thay peidace manyrof thesaraer t ai n
bi ochem cal _ events, including the activation of otherw se latent,

t r anscr PiSinmmaioryresranges, Mshsinasfeyer. #laep aad-augrepia, mohHizationand gckivatien pt i on

Palbel _ _ . ; Fatis
t act or <o RAGESHREnRARR 1oty HiElioR LR pdtnsd B AIRK GBMEE | |
i nf | anmicteare inGhbsidn MloldctleaixpRBsion ROHTAivnDf Bagklls SEMellPdndaianes] A& C

cellular functions (Verma et al. Genes Dev. 9, 2723 (1995); Baichwal &
Baelfer | ellsCand stingilafion of preductipn 96gthpr cysgkines. Other actions include a contribution

to the tissue degeneration seen in chronic inflammatory conditions, such as stimulation of
fibroblast proliferation, induction of collagenase, etc. They have also been implicated in the
process of bone resorption and adipose tissue regulation. Thus, these cytokines play key roles
in a large number of pathological conditions, including rheumatoid arthritis, inflammatory

20  bowel disease, diabetes, obesity, bone mass loss, cancer, neurological conditions such as
ischemic stroke or closed head injuries, efc.

Cytokines trigger a variety of changes in gene expression in their target cells
by binding and activating their respective cognate receptors. Receptor activation sets in
motion certain biochemical events, including the activation of otherwise latent transcription

25  factors. Members of the NF-kB Rel family of transcription factors represent some of the
most prominent of these transcription factors, having been implicated in the regulation of
genes involved in inflammation, cell proliferation, apoptosis, and several other basic cellular
functions (Verma et al. Genes Dev. 9, 2723 (1995), Baichwal & Baeuerle, Curr. Biol. 7, 94
(1997)).
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WD 02/41843 1 8 APR -2005 PCT/USOL/ 51403 The best studied nenber of this
famly of transcription factors is NF-xB, which generally exists in cells
as a heterodinmer of two proteins: p50 (NF-KB1l) and p65 ( h al t hough
honodi mers of these individual conponents are al so possib ggé% Yle and
Bal ti moM0 0%8P{3 53 211 (1988); Baeuerle and Henkel, ATCURECI¥P nnunol .

12, 141 5 (1994)). NF-xB, inits inactive form resides in the _cytoplasm of
celI's."' In responsehdest stadied uenibepesthis fasiilyrofitianscsiption &stass i MF-«Bmat or y

11 ot | onicatisrally ogs el habetoabine cogrots P REEED SFRs, g
(1996)) @%@ﬁﬂm&n{@tﬁm&y@%mﬁé SidSvidENEoRPshdnts ake b@agomﬂ@@@h@;\w to be
Oi a d t

two key tion agents 1n a wde variety of pathol ogical
condi t i osg, Balfmbre; ICeH] 58) 21 h¢1088);Batueri¢ ind Henkel, sbiui Bevs fwsknoli 1 [14kmat or y

o o o OB s WD s by B p et i Rl byan i GO HriBlooh iR " *°
het er odi Piouks g;hdtelﬁgést%;ﬁuﬁ,mcmﬁ &Bhﬁmm&aerly@meat(é.gommmimmmi tory |kB

proteins. Rec e three-di nensional structure_of NF- 1B/ 1 KB t ernary

conpl ex tliraviotet irradiatioachngdvisat nfertion (Wermagd PP3; Bquh%d%?e@%a?‘ A acobs 15 et
al. Cell, 95 9 ' e 7 e ' hen.a ri ate
stimul i, SYEEs %ﬁ’lléﬁ%))%&i'ﬁ%é{gse Itﬁ? %ﬁﬁﬁsgm %draa%gg_l&%?%ﬁl_ppat hways
are acti y@iatottRawo kegdrdinfliimatioy egdntsh aphids whdety bépithelogicall doBdiions,ei ns on
two specific residues; (serjines 32 ancﬁj(e%%abgga 1k$a, Zg.rl nes, 19 1and 23.in 1kB
(3) . 10/t imclusingoheamatoist arfitis, septie shockeilamaaatony bowel disgas® 4BEfs tant to

cyt oki nezl nduciedh RIGABACKY-AIbEAD: litkSeuh 40 koAl g RBSAIGIY] 4.1 on 20

targets i qurti nati ol and prot eosone- nedi at ed degradati on,
al l owi ng nucl ear i @silactivt state, thé NERKBetemdimerds held insheicatapdasmday | | 80,

529 (1995)).. Th L.y, .fequlated . steg in.the Lk at is th
phosphor §1SRFZBF BRECHG IR HReipRscRe iy e (s SRRGRRAN L AR HEY 1 02
(1997)) . NFOVBNAS tdrRkS cORMleX s Be@Psolvdd (Hing fokller aladell) 95, 5% (1008 Taubbs

signaling 25 pathwayS that result in 1kB phosphoryl ation have: been
el ucilflat etlah el Rt (PBY: \Eb@rhcelhga{m%\&%%appmﬁ%%&maih fH8 #Fevel of

e PO g g e e,
Si mi | ar | wyerdthal ppogtRiylatidmeties prbisitt oardo Mpecifihresidute@Eeritasiliandfednin t he
| nduct I Or]]k](BJIz s!epi/lngsc{Qi e\llrl1dt %/3 .i(nLDecg B%.t I\/?Llfétiolzx)xro%%he lskrigclnh sér%?g fesiﬁﬁés'.rcrydse'%s gp: 9319
(1998); ; :
resistant to cytokine-induced phosphorylation. This signa}-induccd phosphorylation
20  targets IkB for ubiquitination and proteosome-mediated degradation, allowing nuclear
translocation of NF-xB (Thanos and Maniatis, Cell, 80, 529 (1995)). The only regulated
step in the IKB degradation pathway is the phosphorylation of IkB by IkB kinases (IKK)
(Yaron et al. EMBO J. 16, 6486 (1997)).
Several intermediate steps in the TNF- and IL-1-activated signaling
25  pathways that result in IkB phosphorylation have been elucidated in recent years. Both
pathways appear to merge at the level of the protein kinase NIK (NF-xB-inducing kinasg)
(Malinin et al. Nature, 385, 540 (1997); Song et al. Proc. Natl. Acad. Sci. US4, 94, 9792
(1997)). Similarly, the protein kinases MEKK1 and MLK3 have been implicated in the
induction of IKK activity (Lee et al. Proc. Natl. Acad. Sci. U S 4. 95, 9319 (1998);
30  Hehner et al. Mol. Cell. Biol. 20, 2556 (2000)). While the specific details remain
somewhat unclear regarding how these or othcr.intermediate proteins may interact with

and/or stimulate IKK activity in cells, significant progress has been made in elucidating

the enzymes responsible for IkB phosphorylation. Two IKK enzymes, generally referred
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30 Helnmer et al. M. Cell. Biol. 20, 2556 (2000)). While the specific
details remain sonewhat unclear regardi ng how t hese or ot hqrai pf(e.@gedi ate
protei ns Mgy hNfigfact 'with and/or stimulate KK activity jn LR
significant progress has been made in elucidating the enzfﬁgéuspggld%si bl e
for 1kB phosphorylation. Two | KK enzynes, generally referred 2 1 8 AP R
2005 WO 02tb4s 8HKBcRad IKKBR(WabaR zteoala Scibkdéa2 T8) 866 IKIO5A);(ZMaDaY ot 2Call, 98]

Sci ence, 27 ' 1 . Zandi al. .Cell, 91, 243 (1997 or |KK-1 and
| KK-2 (Mer cﬁ‘?’i @9&)5 %r?ﬁ&% _i%ﬁ@@"@‘é?mg’éﬁ e’(‘i’9§‘7’§'jceh%f@e8%@@r99)7i)ih§8‘?)b"éf’ed.
Bot h forns difcoliéd CBOthERsES 0PI OAPENITRE BoRBEinASs hﬁ%/ﬂdﬁ&méf@et er odi mers.
Anot her recently discovered conponent of the 1kB kinase conplex is a b5

regul at or y stesedimsrs. |4nafker secenikdigeoneredoomymnent(afithedBBHs sase thmpleMbsial at or )

Rot hwaref ' e, , 1998) )., t . cont a
Catalyt e dsgiien eSS ndtitas B0 dotpe b R NG n SRl Nl  vi oy
and it prob@thwateetNaure 898, abPI1998])L NENO doebrblontign & akdlyait d8Rain, t hat

the predomnant formof IKK in cells.1's an |KKa/lKK (3 heterodi ner
associ at ed Fdtthusdt anears 40 Arveaio direchkinpsepstivity andstprobrllytsewanes a fegutatoryl .

Nat 395, P h ) -da B ) lLar 4.0l 0 experinments have
cl e;; Fy idefﬁ%?ﬁné? %ﬁga{g&ggﬁﬁhﬁ ags @g@%ﬁﬁﬁ%&%&iﬁ@ 1)f TNF- axd
| L-4- i nduc &K BKK Brhespdtimet Iaﬁsbd?tedi!witl@_hwgélfdﬁiﬂe@ or gwfxmﬂcawb_t(%o:tﬁww- KB
activatjon an re -0 am |lies of genes involved in inflanmator
pr olc\éssfgs. (%‘ﬁfwlgf%g%’%u?%ﬁ»ance (1997) ; 1% Karin, "‘Oncogene 18, 6867 Y
1999); Karin, J. Bi @j ; . .

( ) arin | BiocKnaral agd &Ql%ﬁ%%%;&l?%ﬁ%%%nmhﬁaﬁ% g%%%lga\.;lgﬁgﬁtﬁieﬁave

very simlar primary structures, displayin t seqguence
identity. IHEkhenddRdaBas thermaos likellioradiaters of AdWs and E-GEaducdeditB cal . Based on
our present

r ' e critical, r.o played .by TNF and .IL-1 in
t he wi de arprhgg1 o\‘ry':‘1 %fz?ﬂ%r{agﬁge%gag%{?%ndgv |1F{Eni TSh tsdgi\@:r'\&%éé‘w&ﬂf}%éﬁ‘ uprgealken of
i nvol vementfaoilies 20 gertean et dli b fBimiratb epro b @Rl (Worams el SieRb (il
cyt oki , $he discover C upnds that potently and sel ectively
{15 8 ISR é ,
i nhi bi t7ei thEt GcesfRed 344 prep e Btk Cham. 2 74ed 7389 AHRPINe dket anidn t he
therapy of mhosRave9e dimARSyrichityshhanARMikAR | be LYyPE
of conpounds f/\?li ch d?"spl aglth sué:}f\{ desll'lr aﬁlﬁié??&oﬁhggﬁ%m&%%ﬁE
| NVENTI ON identity. In the kinase domain, their sequences are 65% identical.
Based on our present understanding of the critical role played by TNF and
. IL-1 in the wide array of pathological conditions described above, and the involvement of
20 IKKo and IKKP in the signal transduction of both cytokines, the discovery of compounds
that potently and selectively inhibit either of these kinases would result in a major
advancement in the therapy of those conditions. In this application we describe a novel

type of compounds which displays such desirable activity.

25 - SUMMARY OF THE INVENTION

In one aspect, the present invention provides compounds useful in the

treatment of inflammatory, metabolic or malignant conditions, having the formula;



In one aspect, the present invention provides conpounds useful in the
treatnent of inflammtory, nmetabolic or malignant conditions, having the
formula: Y RANKkZ R ,- NI 318 APR 2005 In fornula I, the letters Wis
N and Xis CH Y represents 0, Sor N(R, wherein Ris H CINg NR,205

(C -C o)al kyl, (C3-C,o0)cycloal kyl, (C4-C,,)cycloal kyl -al kyl, (C3-

C (,)al kenyl or (C2-C,o0)al kynyl; and Z represents H, (C -C,,,)alkyl,

(C3 C, 0) cycl oal kyln fofrgylad, ﬂled?ttﬂy@%alNkyﬂldXIlk(}H Y(@resbms el 8@mW(R)

(S € SR 1EEN RO (G gl (E Bt vbloa o Copctoalka RBob e oyl

C C
(()) cycl gaﬁg%ler ogl é,y(: (?%lk%yl)cs&ﬁ’détg ég%h%%g(&i/ éol)iﬁy &d (gl‘f’)cy%l(r”;/l}(le&C“M) al kyl ,
aryl{ G, CQb)ybbhEﬂybalkw |(C2 @%Daékml XC{- Cno@kﬁiykw NR’R’. o
het eroaryl (C, - C4) heteroal Kk perfluoro(C, 10 al kyl . Additionally,
when Z is NR2R3 Rbe gyab q:‘{%ﬁo% apd R graindengndentlydy, r(é%é%lgy]@@xl ic 5 to
(3 oy G AISIPR o R G RRGRRI} R e ooy B e pevgfoatir-
(C2- Co) ﬂkW(@J—C,OjdycIﬁ)ﬁétBida fyl-alktthc 0§®Eldﬁeﬂeﬁﬁ[l@ﬁ QIS arg1(E\LT falllbyat ed or

unsubsti tuted 6-nenbered used carboczc Ic or heterocyclic aromatic ring

system alvd(gn&}heter@llﬁét katgregl(CeCazlbyiah¢teroasy1(G, @)lwg@ofémlc@meaﬂmo@ 2 N

ot erber o G SR VRES 2SN R X s i Rt ireE o BhE Pt SR ot om
and from t@emBerdddink th@'syr'ﬂBélq{ @gahtsMh ka)he(cht ?d}@l& fctuents
are sel ected from hal ogen, CF31 I"uor o(C, - CG) al kyl s

( C2: Co) Ghkentgalkyltalioyl 063, T Jatkanly] 01((©2-C6m1;)rm’ﬂ er oaI kyI (C C6) a: koxy,
C -C6)thioal k C C6).al k mn
G C.b) cyc oal kyln Fpisilid, he)letgrer@%@pﬁfﬁ?ﬂq’aﬁ'E%stlt#&or@ns%%w%@m%my|

C ano
LA, Gifd oo baﬁﬁ A ey cliarofiA oysieln, Wi ANHCAMd byclic romatic.

( C }5C6) heg gyscah kantyins U N sisond. HEfrektse B rpraaited ,sultslnmtabmaﬁunblmtm@ﬁlvded in
the above formula are npeant to include pharnaceutically accept abI e salts
t her eof Of %5 memberst g Whicgdspromae copREERE 2t s ARS HioBshatPReand from O to

phar maceyfiifahal %Qfgp&?drhé,%%rem the B ring substituents are selected from halogen, CF,,
CF,0, (C,-C¢)alkyl, perfluoro(C,-Cy)alkyls (C,-Cy)alkenyl, (C,-Cy)alkynyl, (C,-
Coheteroalkyl, (C,-Cg)alkoxy, (C,-Cy)thioalkoxy, amino, (C,-C)alkylamino, di(C,-

20  Cg)alkylamino, (C,-C,y)cycloalkyl, (C,-C,y)cycloalkyl-alkyl, (C,-C,,)cycloheteroalkyl, cyano,
nitro, sulfonamido, (C,-Cg)acyl, (C,-Cy)acylamino, (C,-C)alkoxycarbonyl, (C,-
C,)alkoxycarbonyl(C,-Cy)alkyl, carboxamido and (C,-Cy)heteroalkoxy.

Unless otherwise indicated, the compounds provided in the above formula are
meant to include pharmaceutically acceptable salts thereof.

25 In another aspect, the present invention provides pharmaceutical compositions
comprising one or more compounds of formula I in admixture with a pharmaceutically
acceptable carrier or excipient.

In yet another aspect, the present invention provides methods for the treatment
of an inflammatory, metabolic or malignant condition, comprising administering to a subject

30  inneed of such treatment a compound of formula I.



conprising one or nore conpounds of forrmula | in adm xture with a
pharmaceutically acceptable carrier or excipient. In yet an?t hﬁﬁR zﬁ]gect
the present invention provides nmethods f.or the treatnent

i nf | ammat oM, 02Mfd#4dbol i ¢ or nmalignant condition, conprisi nngéHHﬁQir’Séitﬁrl ng to
a subject 30 in need of such treatnment a corrpound of formulal. 4 1 8 APR
2005 WD 02/41843 PCT/ US01/ 51403 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Abbrevi ati ons and Defi Ioﬁl tiaqns abbrevi ati ons used herein are

conventional, unless PEIAMLED BES?&BTIOH@E@HNME@& ated, the

followng ternms used in the specification and clajins have the rreani ngs
given below. "Acyl" neans the group -C(OR , where R is hydrogen, alkyl,
cycl oal kyl AbbreviatichvandkPefinitiops , aryl, aryl-al kyl, and variations of these
groups kn which one or nore carbon atons have been replaced with

het eroatons. "Al kyl" neans a 1inear saturated nonoval ent hydrocarbon

radi cal or a branchetheabbréviatiehh usedRMeInaRé coEARGAL RARsS SElESAte duBned t he
nuanber of carbon atons_ indicated in the prefix. For exanmpl e, (G -Co)al kyl

i s meant to include rHEessotheswise ptated, the follosying terms psed iy the spesificasionyand
pentyl, anq ’Rghwé%ﬂ}'l:%ﬁ‘ g?g@v\,{'ﬁﬂd&t}e defi nltlons hered4~(e.g., alkyl,

alkenyl oxy ara ena prefix is not included to |nd|cate t he

nunber of mai n chal r‘l‘Atcgl’ tsana thenRoup -C(O)RY, kwﬂerepmisll'@ﬂrogkﬂneiufya,cbyewau@[
portio t her eof have si x r f.ewer chai n carbon atons.

"Perf | roﬁ@y’f‘“ﬁ any, &%?“91 V@F%ﬂngmeﬁas&or-}@s MRdRERPREPT TS er of
20 carbon a:h%a,atdnmsNﬂw%Berﬁﬁaﬁcafwmﬁe@fofamed hydrogen atoms have been
replaced with fluorine atons, in a nunber ranging from1l to the maxinmal

number of hydrogen at &gyl oﬁlealtswehrwak%ﬂlfurgﬁc@mnovmmwmarbnemaéw anear
t ted t d _di.val ent
st ur ot 5 bt st B L e 1oy EORERSC AR RS

hydrocarbon ra
prefix. Forndxsehinethe ﬁﬁﬁxmbﬁbi@ydﬁé]q‘Cl -€syAReNIs theant RGheldes ARIY letiye, n-

SUVLenS: R SR ERGnyE rerbiy, Beston, and tHe tRe. E cath of fhe defimtions herein (e.g.
alkyl, alkenyl, alkoxy, aralkyloxy), when a prefix is not included to indicate the number
of main cham carbon atoms in an alky! portion, the radical or portlon thereof will have six
or fewer main chain carbon atoms.
) “Perfluoroalkyl” refers to an alkyl group having the indicated number of
20  carbon atoms, in which some of the attached hydrogen atoms have been replaced with
fluorine atoms, in a number ranging from 1 to the maximal number of hydrogen atoms on -
the alkyl group.
"Alkylene" means a linear saturated divalent hydrocarbon radical or a
branched saturated divalent hydrocarbon radical having the number of carbon atoms
25 indicated in the prefix. For example, (C;-Cg)alkylene is meant to include methylene,
ethylene, propylene, 2-methylpropylene, pentylene, and the like.
"Alkenyl" means a linear monovalent hydrocarbon radical or a branched
monovalent hydrocarbon radical having the number of carbon atoms indicated in the
prefix and containing at least one double bond. For example, (Cz-Cs)alkcnyl is meant to
30. include, ethenyl, propenyl and the like.
"Alkynyl" means a linear monovalent hydrocarbon radical or a branched .

monovalent hydrocarbon radical containing at least one triple bond and having the



"Al kenyl " nmeans a |inear nonoval ent hydrocarbon radical or a branched
nonoval ent hydrocar bon radi cal having the nunber of carbon ?é}(z iz@gi cated
in the prefix and containing at |east one double bond. For gﬁ%l

(02 C6) aWbﬂnuhsws meant to 30'include, ethenyl, -propenyPCTHRH/M4B |ike. -
"Al kynyl" nmeans a |linear nonoval ent hydrocarbon radical or a branched

nonoval e S0 RtohGhdiddted JFaf ed OLe Ildyﬁj,'lq heast tand -
havi ng tkr};em%gggleﬁ?i843°l 8 AI%ARe 2%(%%%%% USOel/5 40§ pnlﬁj)tr?ber 01§ car bon atons

i-ndi cat ednciude Bbypylepropynyl, smgithelkepl e, (C2-C6)al kynyl is meant to include

o ba o ) oy AR G R e Y pofca
aral l'cyl , .OR whefesR dnadlio| ar[y];mﬂqﬂIdt%l:ﬁéroafdikgd@éslpletdzemmedéﬁneﬁ heregn,,
rret hox phenoxy, benzyl oxy, [fyl‘l di n-2-yl nmet hyl Oxé}déﬁkg the like.
" Al ko%ca?ﬁeﬁwh@wwhenﬁﬁér‘?@%' Q’demmﬂa)@‘@)hﬂﬁ’ ke.s an al kyI ene
roup as defined abayg Q a ve,
group. Xycglagg?'ﬁngﬁﬁg)ﬂdlgél Wﬁ@lﬂﬂ%&ﬁe&’@ﬂ Rk

met hoxycar bonyl et hyI , and t Aryl™ rreans a :
nmonoval enslkylenogyap mdqﬁnddlabwd ard Ririe amtlkoxshguonp eadefined above, adi.cal of 6 to

10 ring ato which tituted y wwth one to four

subst it uef®f quag:r !;{%]i’)a %ﬁ%xyc 1{3‘:&}’{?%}%@ rsfiﬁfﬁst ituents selected 'from

al kyl, cycl oal kyl , " ArydYinkaa)| ahﬁdmo%iéﬁd moﬂb%br@hc c&lﬁxéﬁhc ayoRRgdic Hyyfbcaryn

al koxy, am no, acyl am.no, nono- kyl am no, | am no, hal oal kyl,
@@ﬁfy

hal oal koxsadidabofs tealOcyng atmwmkem sutmtitued 1n91<mea witlgne todgw) oal kyl , -
|'oal kyl h I
ChCeger TR HeRry fhe BRI e b SR 00 dlod e liRRE " 2 T
i {scgygr ;)g Cg\la;l{kBygsdncylcmé czaﬂ:&c!yancchstzdm& Iandoaw%mtnomgmﬂm@rmmenyl al kyl) or
n IS n_tnte m 0 ar e
i ndependeﬁlﬂcb’m%ﬁé‘@g‘ﬁ{?@%n&l HC}’&H&}?CRQ( eferopliyl; pﬁge(ﬁ@ﬁﬂ"‘eﬁﬁ y of each
th hersyir’

Sheﬁ§| al ky??ggwﬁ?géyls% logt ??élmcyl a@%hg%w!pﬁ%%%u@éw SR & SO0R,
limtesl towhdBanyhn 1dt)égéhﬁﬂiﬂ 0 tolfr raRhd RY lre 1ﬁﬂébeﬁdﬂﬂ9hiyhiydg,en anslkylnend R

derivatives thereof. "Aral kyl " means _a radical -RaRb where Ra |s an
al kyl ene @rb@ﬁo&enawqﬂg%qlﬁa]bﬂ evsvaikyialing risaylerphempdaka) SrslCRRDmR0 i s an

aryl group as gdegfined herein, e.g., benzyl phenyl et hyl ,
3-(3-chl oC@}%ﬁyl(yvhgrems }49|npm yEom Qytec, tRh@nd RK eaxe mdependently hydrogen or

alkyl, and R’ and R’ are, independently of each other, hydrogen, alkyl, cycloalkyl,
cycloalkyla-lkyl, phenyl of phenylalkyl). More specifically the term aryl includes, but is
20  not limited fo, phenyl, biphenyl, 1-naphthyl, and 2-naphthyl, and the derivatives thereof.
"Araﬂéyl'; means a radical -RaRb where Ra is an al}cyleﬁe group (having six
or fewer main chain carbon atoins) and Rb is an aryl group as defined herein, e.g., benzyl,
phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and the like.
"Aralkenyl" means a radical -RaRb where R” is an alkénylene group and R’
25  isan aryl group as deﬁned herein, e.g., 3-phenyl-2-propenyl, and the like.
“Arylheteroalkyl” means a radical -R’ R where R'is an heteroalkylene
group and R isan aryl group as defined herein, e.g., 2-hydroxy-2-phenyl-ethyl, 2-
hydroxy-l-h'yciroxymethy1-2-phenyl-ethyl, and the like.
' "Cycloalkyl" means a saturated monovalent cyclic hydrocarbon radical of
30 three to seven ring carbons. The cycloalkyl may be optionally substituted independently
with one, two, or three substituents selected from alkyl, optionally substituted phenyl, or -
C(O)R (where R is hydrogen, alkyl, haloalkyl, amino, acylamino, moﬁo-alkylamino, di-
6



"Aral kenyl" neans a radical -RaRb where Ra is an al kenyl ene group and Rb

25 is an aryl group as defined herein, e.g., 3-phenyl-2-pr nd the
like. éQEZE; 1§£ oaI kyl" means a radical -RaR where Ra is a%g%?h Z@?I kyl ene

group an an aryl group as' defined herein, e.g.,
2- hydr oxy- 2- phenyl ethyl, 2- hydroxy I-hydroxynethyl 2- phen | -ethyl, .and
the |i ke. alkylpminea hidrpxy. mileens, of optionallytsubstivead phenyihk. More speci gﬁdb'o@@r bon -

opt | onal 15 b AEARRCRIGERE il RlopRpR IBn D BN, o s
sel ect ed éarmyajrdwﬁexybat-daﬁn:achm)dosydlsltexwBeﬂmpﬁxgtmhnombonyﬂ(:@)lﬂewhemda Ris

hydr ogen,  al kyl, hal oal kyl, am no, acyl am no, nono-al kyl am no, d| 6 1 8 APR
2005 WO WBeAikE§g843 PCT/ USD1/ 51403  al kyl ani no hydroxy, al koxy,"-

optional ly substitu I\/bres Re o aIkyI

i ncl udes, for exanpl 1%99’%%’569?“5& %ﬁ\e %%%R/fcyczﬁ]g%xﬁg
carbbxycy p@*e?é I X

2- di met hy%lam no%’(f I%a&?f%%f exy?;(&i-1 131, X%hg?ldf)ﬁ?g.yh%emy&?c[ oal kyl -al kyl"
grrsglrjl; gsr g}gdmkylpﬂprﬁtglwtmeﬂrhbmmhy@km,faﬁg tlﬁafllnkqo ’Elwlfteﬁé :(nsllma';mg/ti'n:eoal kyl
3-cyel oheR“Wl 2\9?%91’5 BWF% gﬁccﬁ“y'@sﬁée tEil_le t?i?é%ﬂ#’(?ﬂ &ﬁ%ﬂ“@ﬁﬂ%ﬁ%hé
nunber of pGRKMROR RIS 6ﬁogmd%a§%@b0&@flers to the total nunber of carbon
atoms from both the cycloa kyl portion and the al kyl portion, 10

"Hal o0 kyl " neans alHsipalkyl)smeanyalied Sﬂ&biﬁlﬁ“’f@%é’ﬂbronﬁ@#“@l%%@lwr different; ent

hal t
fﬁr?hgrorﬁal %é)gnss’ etghoseia k??gg%‘%%%\gu per hagl?gaa}@%%&ﬁ&mﬁll ch all

hydrogen gl Qi8I GohiHull §8p&HtuorbhlPrih Qﬁuc%t ﬂf‘l‘f'ydr %@1 a%rﬁé bre reﬂ]@de@ byand t he

term "hal ogen’ when usedto descri be a substituen refer F, -d,
and -1. 1ﬂuommmma| (407 preﬁm ‘haloAandathk yermr“ hdlogen” wberuwdﬁ@desnabmn wiih one

two or three su tue e ently selected from'cyano, -ORa, -NRbR,

and - S(O)ﬁ‘ﬁf?m(aﬁﬁé gtﬁ"s%\ln r‘i‘?‘g gr fromO to 2:), with the understanding

that ghe point of atHaehwEAL” @Eanstahaudwiaamawdfufeadmfeai with oﬁé}lwugh a

carbon atom of the heteroalkyl radical. Ris ﬁgr}j%gn aI k c;,ycl oal kyl ,
r,

cycl oal kylthrag sapstitugnty independery selecigd feyy s%an9erfy afbony| |
car boxar ?whergrn 1?21'11 %tegoe; frg}n @ tok)/I %v? btﬁ‘e”l?x}gerst R%mg tha%/ t?x gmt of eﬁlalél){llnént of

the heteroalkyl radical is through a carbon atom of the heteroalkyl radical. Rlis -

hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, aralkyl, alkoxycarbonyl,

- 20 aryloxycarbonyl, carboxamido, or mono- or di-alkylcarbamoyl. R® is hydrogen, alkyl,
cycloalkyl cycloalkyl-alkyl, aryl or aralkyl. R°is hydrogen, alkyl, cycloalkyl
cycloalkyl-alkyl, aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyl, carboxamido, mono- or
di-alkylcarbamoy! or alkylsulfonyl. R is hydrogen (provided that n is 0), alkyl,
cycloalkyl, cycloalkyl-alkyl, aryl, aralkyl, amino, mono-alkylamino, di-alkylamino, or

25  hydroxyalkyl. Representative examples include, for example, 2-hydroxyethyl, 2,3~
dihydroxypropyl, 2-methoxyethyl, benzyloxymethyl, 2-cyanoethyl, and 2-
methylsulfonyl-ethyl. For each of the above, R? R” ,R%, and R® can be furthgr substituted
by NH,, fluorine, alkylamino, di-alkylamino, OH or alkoxy. Additionally, the prefix
indicating the number of carbon atoms (e.g., Cl—C‘m) refers to the total number of carbon

30  atoms in the portion of the heteroalkyl group exclusive of the cyano, -OR?, -NR'R°, or
-S(0);R® portions. ‘ |



cycl oal kyl, cycl oal kyl -al kyl, aryl or aralkyl. Rc is hydrogen, alkyl,

cycl oal kyl, cycl oal kyl -al kyl, aryl, aral kyl, al koxycarbonyl,
aryloxycarbo&%l car boxam do, nono- or di-al kyl carbanoyl of gahk§I2806! f onyl .
Rd is hyd ¥ B+ ovided that n is 0), alkyl, cycloal kyl PCT/USO1/51403

cycl oal kyl -al kyl, aryl, aral kyl, am no, nono-al kyl am no, di-al kyl am no, or
25 hydroxyal kyl . RepfHsemnhai! HeaedibhdalenMboH ik

2- hydr oxyet, hg/l , 2,3-. di hydroxypropyl, 2-net hqxg‘g}:{chyﬁfb%gﬁzy cg%}r?lgtsﬁ?/]lz

2- cyanoet hy#E atamg havingat leastape mromaticaingydontafiong ene; lwoforthree shgve, Ra, Rb

, R, and Row&&BatbiisiskietiRg SH NH2.. £l uorine, al kyl am no,
di - al Kyl am no, T or al kgg?%ﬁﬁ\ dl&tgl’ﬁea eﬁ%/%’xm?%gnﬁla s.peijg i‘l@ﬁ'{ g the

nunber of weietstandingthat the atyachnieht K5iMY)of 1t stsroh®y] tddgcal RilRbe By SO car bon
30 at ons in thﬁwp}?rtlon aof the _hetFro%I Kyl .group exclusive of the cyano,
_ORa, “NROEE othe hekurpsrybang i qntigRally subsiiiitsd indepandentlp wihrone ¢o ur

PCT/ USOl / 5si8&Ruentkjgirefefdlybric SFARD SubsRARY &i&ila M%W&%@%ﬁ' cyclic

radical of 5 to 12 ring atons having at [east one a g cont ai ni ng
one, two, Qrloghylaliy.dglo, pitres cyanoohydrexy, ebitoay, dming) ddylahingmdgo- t he

remai ni ng Jyl al ORB | Co. W th under st andi n hat the attachnment
poi nt gf tiﬂgﬁﬂrg:?{& gg?‘;%ﬁi Fa |’élaarga%y}’ﬁ‘g@§m8ﬁy’§ﬁ?eé?%Mt T%,é% (VhetgRishe

het er oar y|hydroggn; alkyipphenyhbt phemytatiéyl t-(CRR ) NeeRrEH 1 our
substi tuents, pr ef er abl onew(x)r yt aégusﬁ%st [ 1zlt{JLent_s, @gfei%rgétﬁé‘%ﬁ ?F%rgnxe%{)@yq ,

cycl odi0kylto 5, By andRBIayd indépeptentlyiydrogen br alkyL wadR.is h di—b%eﬁ( au\?é\i, kpet¥alicm no,
acyl am no, n'lon - &l kyl am no,  di -al kyl am no, hal oal ky] ,. hal oal koxy, , ’

het er oal kyWs Oaﬁ%ha’écod: ®henyk or phenyatlod on—(GR IR Dy-COMNRR (wherp hany tdept ,

-(CR R')n- COOR (where n_is an integer fromO 10 to 5, R and R' are .
i nd?apelngelrff‘(gjoﬁ‘}érggw BY a@lm§¢p,eni¢am|¢lzmlydmgh1ydrdg%mgcakhéi&%%&%oal kyl,
cycl oal kyl:s a .. Qr = - ere n'is an
i nteger fromn gﬂé%tlgfb?%ﬂhaﬁger%ﬂ?@%%eq, ﬁ%@%@ﬁ@gmlf}fﬁ}%&’ﬁdmp gAY and Ra
and Rb ar ehenylalitgpe Mieretspacifitalgahdtesh Reteroamydnaeeds, buﬁ'i&?&qi[n%a't&al kyl,
cycl ogl kyl - al k?ll Eyt]e% fr . phenyl.al kyl). More specifically the term
het er 3ry|PYPﬂx’&Hé /L, Yrgoytdhigenlyl, isathiazainl.griazaylpimidexdlyl, fsoxaniyl, pytiolydny | |
t hi azol yl ,pykset ip”i%ﬂlaﬂn s | 40 o JO3 oLyl . i,.soxazal yl,. pyrrolyl,
pyrazol yl ,?y;yr iyglfazi nyl Y%??{T?hﬁ@#ﬂyﬁn!zgenezﬁﬁ%%(%d%vp{o F%%O?%fﬁf}ﬂr obenzof ur anyl ,
| sobenzof usckepzofutsaplz bedrotinatalyl, benesizathinad i, dzetoriazoh@ A8 pAZElNbIy1i ndol yI
| sol ndol ylb’enlovaOI)’l, quinolyl, tetrahydroquinolinyl, isoquinolyl, benzimidazolyl, benzisoxazolyl

, or benzothienyl, and the derivatives thereof,

20 "Heteroaralkyl" means a radicai -RaRb where R is an alkylene group and

b,
R is a heteroaryl group as defined herein, e.g., pyridin-3-ylmethyl, 3-(benzofuran-2-
yDpropyl, and the like. '

"Heferoaralkenyl" means a radical -RaRb where R is an alkenylene group

b,
and R is a heteroaryl group as defined herein, e.g., 3-(pyridin-3-yl)propen-2-yl, and the
25  like.

"Heterocyclyl" or "cycloheteroalkyl" means a saturated or unsaturated
non-aromatic cyclic radical of 3 to 8 ring atoms in which one or two ring atoms are

heteroatoms selected from O, NR (where R is independently hydrogen or alkyl) or S(Ojn

(where n is an integer from 0 to 2), the remaining ring atoms being C, where one or two C
30  atoms may optionally be repiaced by a carbonyl group. The heterocyclyl ring may be
optionally substituted independently with one, two, or three substituents selected from
alkyl, cycloalkyl, cycloalkyl-alkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, mono-

8



benzoxazol yl, quinolyl, tetrahydroquinolinyl, isoquinolyl, benzimdazolyl,
benzisoxazolyl or benzothienyl, and the derivatives thereof. 20
"Het eroaral kyl" neans a radical -RaRb where Ra is an al kyl ereg giraugaosand Rb

i's a hetenpghylis@s oup as defined herein, e.g., pyridin-3- Wﬁy,g“%
3- (benzofuran-2- yl)propyl, and the llke "Het er oar al kenyI rreans a radi cal

et ned nehls Amige Sﬂ-aﬁa/%ﬁépﬁﬁ%%@?ﬁf JoafGBncsIs ekt hitdet pikh
" Het er ocy cLydioaligyl, cyc¥sdueN e Gk lor Bﬁa@wﬂqa),sccwkas éo@R eﬂsaﬁmegee

non-aromatic cyclic radical of 3 to ng at oms i n whi ch one or two ring
atons are filagt @ty RIEBdR ﬁéhﬂgﬁr{d@mﬂlymm\&h%@l Bnd R is ho@pgsig eyl y

hydrogen oralkyl) or S(On ere nis an integer fromO to,2), the

remai ni ng rcyaopleylpoweldadioyiqlid], pldemyl@rphmydnﬂcyl)wr qcmkap,peemg Qphere)naé ly be
replaced by a carbonyl group. The heterocyclyl ring may be_ optionally

substi t fit edn mucgepﬁmlemd g, Rui etntl RiMee inldegend entlyt Hydesgen wb alkiyt, RenrhdRSakrect ed

ol Koxy. andHgbTERGY Shedehiatiepkosoisen, M ouripais o el hE 2T eyl A no

di - al kyl anbﬁ&mylzhl?&l M‘éﬁ‘éspeBﬁi'cQﬁaLﬁx@’Eé&mh%ﬁ%%&ﬁs'&t@:ﬂftﬂﬂﬁ@dt@' kyl,
cycl oal kyl nfaiid oa ky - al enyl or phenyl al kyl), - R')n COOR (n S
an int eger te bdfpnynaeylsplpmdland\lmet@ﬂmpmamﬁeddepcnaymh magieripwroldingt . and

A s S e b o i N
R andl®' akie) thﬂmkﬁ'pld@liﬁd Vlmdﬁimp?T@tdxxwlkaﬂd thedanatiRes thereof, Tm(iﬁﬁﬁﬂdent ly
of each ot her ydrogen, al k oal i:réh‘gtlc c| oal kyl al kyl , . phenyl

phenyl al kyF) lc%s@es?}eebefméawb’gn shms e orefetpdp e toted hraber SFGHbORS not
limted t°’atonﬁs%rtlﬂéﬁéiﬁi?ﬂ%fﬁg)ékclgﬂétﬁ@é | 19ete P%W&oﬂb@%lhgb di?’thé( |

pi perazi no, N net pyrro - pyrro 2-pyrroll
nmor phol i no,nuxnhbmﬂepdroatbme t hi onor phol i no-1 10 oxide, thionorpholi no- 1, 1
-dioxi de, pyrrolidinyl, and the derivatives thereof. The prefix _jndicating

t he number of car bon éﬂewye]éﬂ%k}’l" Cyeipheteeqadieyd-alieyli means gradical oRifer  of
cor Do L BB O e, vl el T el sdp dterocyel v orow
" Cycl ohet erg@ahitopdtdayd -y InfRANS4-ah bR Wi F@hzin &Ny, 3-piperidinylmethyl, and the
like. |
“Heteroalkylene” means a linear saturated divalent hydrocarbon radical of
one to six carbons or a branched saturated hydrocarbon radical of three to six carbon
20  atoms with one, two or three substituents independently selected from -OR?, -NR'R®, and
-S(Q)nRd (where n is an integer from 0 to 2 ) where, R% Rb, Rc, and R are as defined

herein for a heteroalkyl radical. Examples include, 2-hydroxyethan-1,2-diyl, 2-
hydroxypropan-1,3-diyl and the like.
“Heterosubstituted cycloalkyl” means a cycloalkyl group wherein one,

25. two, or three hydrogen atoms are replaced by substituents independently selected from
the group consisting of cyano, hydroxy, alkoxy, amino, acylarpino, mono-alkylamino, di-
alkylamino, or ~SOyR (where n is an integer from 0 to 2 and when n is 0, R is hydrogen
or alkyl and when nis 1 or 2, R is alkyl, cycloalkyl, cycloalkylalkyl, ary), aralkyl,
heteroaryl, amino, acylamino, mono-alkylamino, di-alkylamiho, or hydroxyalkyl).

30  Examples include 4-hydroxycyclohexyl, 2-aminocyclohexyl etc. |

“Heteroalkyl substituted cycloalkyl” means a cycloalkyl group wherein
one, two, or _thrce hydrogen atoms are replaced independently by heteroalkyl groups, with
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15 where Ra is an al kylene group and Ro is a heterocyclyl group as defined
herein, e.g., tetrahydropyran-2-ylnethyl, 4-nethylpiperazin- 1 -ylethyl,
3-piperidinylmethyl, and the 1like. "Heteroal kyl ene" neansi1dg APRe005

sat ur at edvdiowaisent hydr ocarbon radi cal of one to six carR§dAES05143 br anched
saturated hydrocarbon radical of three to six carbon 20 atonms with one, two

th ' .S ] : z . i d .
OO R (Hpahdchtitiy RCEREBERALLY oG oGN] BThe SfoaligNBiipvid ] L
as def i nectartoararbonftomda Exemples aickyde 1rpdiragimetiidayplopentilad] 2de,

2- hydroxyet han-1, 2-di yl, ., 2- . hydr opan-1,3-diyl and the |iKke. |
" Heter'osuﬁg{&ﬂxyf@@y@&%ﬁﬂfﬂ?’?%ﬂ%ﬁ%&% cycloal kyl group wherein one, 25
two, or three hydrogeeterbaWl sabgitied hasrdydlyl shibeb hms@fttc?clynge@pndent Iy
sel ect'ed from_the group_consisting of cyano, hydroxy, alkoxy, ‘am no,

?cyl amisno, wmsf:ign@mwaﬁi theee hydrogan ripmsrdiesplased indepardenthycyeheterpalkyly i nt eger |
0 2 i R ' 2,
RS al ky ol PRl s fadefsenait o, Y RR9ERL oud 1akactlo MilHbdlodsipt 00, T

acy! ani no, gregmofeal daylonrdarison tbind 2 Ekythples fielude X-Hds:gmetttytpiperidol -k ampl es

I ncl ude 4-hydroxycycl ohexyl, 2-am nocycl ohexyl etc. "Heteroalkyl
substi.t ut e &e| oal kyl" means a cycl oal kyl group wherein one, two, or

three hydrogen at onsiaydof i nASREDAANL) ¥ BfinBehebRAkipdineiaonRs, Wi th
0 V0 93] 41095 1 6 ADRBeRARRaAts RIBRITAANG! ks Bindbh AR ng that fhe

het er o). | kgrle agmaarp, prefezabiynotee tiva or thiee hyghsixy ardupss, provided thabthg same edsben car bon

bond. Ex I i ncl.ude 1-h thyl - cycl -1-vl ., 2- .

nydr oxy ot ROR st renery ST M ehe Rebre, Botor RERlesgi e <Samuter gl b
het er ocycl atk nofiafed ®, Bf!iyﬂfdifzh’tﬁybjt-lﬂﬂﬁbl?ptﬁgyﬂb Sﬂﬁﬂfbx@?@prl& Whydekyidetteb
hydrogen atons are rlggl aced 1 ndependently by heteroal k

_ groups, with the
under st and?-AgthAerePYIhé-Tyeroxy by k y thygrosiipitys 4&WMBW#§%WBY¢T@¥E?TBP)QCI yl
0 b BB SR £33 MDA I e an
al kyl riadi balroasndiefli Rbeydrheypeopyl, mefosbiyt 2hpdrowydthyl, 2,3-dihydroxypropyl and 1-

hydroxymethyl-2-hydroxyethyl. Accordingly, as used herein, the term “hydroxyalkyl” is
used to define a subset of heteroalky! groups.
"Optionally substituted phenyl" means a phenyl ring which is optionally
- substituted independently with one to four substituents, preferably one or two substituents
“20 selected from alkyl, cycloalkyl, cycloalkyl-alkyl, halo, nitro, cyano, hydroxy, alkoxy,

‘ amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl, -
COR (where R is hydrogen, alkyl, pheny! or phenylalkyl, (CR’R”),-COOR (where n is
an integer. from O to 5, R” and R” are independently hydrogen or alkyl, and R is hydrogen,

~ alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl), or —(CR’R”)n-CONRaRb

25  (wheren is an integer from 0 to. 5, R’ and R” are independently hydrogen or alkyl, and R’

- and Rb are, independently of each other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
phenyl or phenylalkyl).

. The terms “modulate”, “modulation” and the like refer to the ability of a
compound to increase or decrease the function and/or expression of IKK, where IKK

30  function may include kinase activity and/or protein-binding. Modulation may occur in
vitro or in vivo. Modulation, as described herein, includes the inhibition 01\' activation of
IKK function and/or the downregulation or upregulation of IKK expression, either

directly or indirectly. A modulator preferably activates IKK function and/or upregulates
10



one or nore, preferably one, two or three hydroxy groups, provided that the
same carbon atom does not carry nore than one hydroxy groug.apr 2005

Repr esen b Eggxanpl es include, but are not linmted to, pgeahik [Rxyet hyl,
2- hydr ox;R/’?)(? o%yl , 3-hydroxypropyl, 1-hydroxynethyl- 2-net ﬁéfrpr op/Q{s,

_ y
Ty oxy K Fytressioty B HAbLy. s e e aijhiiols IR RABE At 1 anc
2 15 hydr @x¥smhtey br Sovieii XY PIKID ¥kprestid aViadtipYeferablyds fodatathtlinhibits IKK

2, 3-di hydroxypropyl and 1- hydroxynet hyl -2-hydroxyéthyl. Accordingly, -as
used her efuctiemand/@rdowrrgalaiss IEiKeapression. Jhe@bility efef ¢ompaand tinkibi
S
€

het er oal k WO oIl Y Lt U enyily i ring
which is %HB{: t?%lﬁ%b?)lsof d su ??#?duipeag I'n e%ﬁecn%sg t%év%nt%u%%g%é%grﬁﬁ%hmk

subst i% ueof .- 1-stimbtedNy-xBraetioation)yo substituents ' 20 selected from al kyl,
cycl oal kyl, cycloal kyl -al kyl, ,hal g, nitro, cyano, droxy, ,al koxy, am no,
acyl ami no, nono- a] kytSAMSETOW' hat ﬁ?l%‘?ﬁ‘%,“ﬁ&?%‘&?ﬂ ?Ssq’%%&% Hn

het er oal K¥ntheti fOREBStR 465, davald I W di | al kyl ,
-(CRR") n%c eren |Sst8' lan’ i nt erggr?&%o#l r%%%btieo&g%ﬁg dl?r*%i&g'%méﬁre

i ndependentdlsophile pedymglugdes bal (such anchlpro, brompd iasigh alkanegultfphylosy.cl oal kyl |

| oal k ' | Kyl - R' 1) n- CON 25 (wh
2T s an ') bbbl RORE Ko RS, o £ ndeohs SRR PRV GIBVISR ol Kyl
and R @nduRhetemethambeplsgoy| M’yﬁfxr%@ﬁ.b29¥¢iﬁi&0pm&?pﬁfb¢h@c kwlo- cycl oal kyl,
cycl oal kyl_al kyl pheny|l or phenylal kyl). The terns "nodul ate", .
"nodul at i éxmet%ﬂhyqr%vlm, Fé#otlé'?hié%) the ability of a conpound to increase
or decrease the f unﬁfﬂaﬁﬂa&ﬁﬁéﬁ%a@@ 1S L fReOdr r?glﬁﬁben%%%ﬁ I ¥rief @y funCtion

) . t .
may include kinase activity and/or “protein-bi at1on rmay occur in
vitro or excipiemchatdusefiadtin prepanmg alpbarmiatedichlaosiposition Hati thegenerally safhj bi ti on

7 oxpr o2 R BRSE e seipet o aR Ry iRt F ek i adtye P danl y

acti vas esetdiifiehtutngitis adteplabledr wHrRAY @S well MBuRdh phdddcdutizafiid. 2005
PCT/ USOL/ 51403 |1 KK expression. Nore preferably, a nodul ator activates or

i nhi bi ts [HRIMGFEIFAN asAentehle cATI eeipiensasdiswhindhesnecicatinkandqlriassi on.
Most pr ef ﬁ{‘:ﬁmcyb%ﬂﬂﬁggﬁ{i ?{035‘8?991*@*‘}0% cleul%r fnt %%%rgn and/ or downr egul at es

| KK expression. compoun ol it KK
"Pharmaceutically acceptable salt" of a compound means a salt that is

- pharmaceutically acceptable and that possesses the desired pharmacological activity of
"20  the parent compound.. Such salts include:

(1) acid addition salts, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the
like; or formed with organic acids such as acetic acid, propionic acid, hexanoic acid,
cyclopéntanepropionic.acid, glycolic abid, pyruvic acid, lactic acid,.malonic acid,

25  succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, |
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-napthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-

30 carboxylic aéid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamié acid, hydroxyﬁapthoic acid,

salicylic acid, stearic acid, muconic acid, and the like; or
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function can be denonstrated in an enzymatic assay or a cell-based assay
(e.g., inhibition 5 of IL-1-stinmulated NF-icB activation). "Leaving group”
has the meaning conventionally associated with it in syniteAPR 286Bgani c

chem Str)ﬁYdOﬁ-ﬂS-lﬁ” atom or group capabl e of being di spl aped/usyi/si403
nucl eophil e and includes halo (such as chloro, brono, iodo),

| k | f onyl oxy, | f onyl oxy, .al kyl,.car honyl g, ,
By car bonyl oxy. e FERoReEY Rerker acidie PIRFTHSRIAN S Resar sommpnd,
aryl oxy ( gitifer is réplacéli By 4 RN RROX ), an ARG Pieral idh, @h alkialipé BattHivaredail ar ni no,

and the like. "Pharmaceutjcally acceptable carrier or excipjent" neans a
carrier opluminum fang At cqardinates Withanorganic hase puch;as gthanplaming disthepelamune;,
conposi tign,th |+ 3 - ' i ther biologically nor
ot her w seg&ﬁ%gfaﬁé%ﬁ’g&ggﬁgiaﬁ% ’?}L%Ethg kgara{rrﬁﬁééf g%(?&%gﬁgkci pient that is :
acceptsbl e for vet erProdrugs'Usearsanywebinpamdnulieln rqidaaesacative paentidreg A
"pharmaceutically acceptable carrier or excipjent” ag used i nl.t he

speci f i cafSoFriBg P tormplad i vive Whea SupupIRdygds %E‘WE AR ch carrier

or excipi ot : | |2 dred BY nRdIHYIRFERoARans a salt
that is g%?c%gﬁg%?%?bg@ggﬂ%%gﬁgﬁg thl§art§2115 posgjésses t he desired

phar macol ggivpapresant iirvthe)compoumgoﬁ foenylad émsucharpaithat themadificatiens maebeide:

(1) acid di ti.on.salt farmed with inor ' ' hloric
ol d hydFBreL e sttt sorat i o gdiifite pall: oR KRR T
the hokeJ wiierdis Rpgoxy,ldnins, G BuEhAEYIGRoGLIOR @epsand bf foxmuli I ipbopiedna c.
acid, hexanoic acid, cyclopentanepropionic acid, gﬁli%/)cotl c.acid, pyruvic
aci d, | ac®nygeep ghat maydisicieayed i vivstodpacueraieths deg by deoxyh amin040T ng| ei ¢ aci d,

fumaric agj rlar ' gl i i i i

34 hydr Sl o P e frelys e A o rodhBRARNELE R hre not limifed 0

met hanesulefteni(eggatdate, fotthanesid| Heariate darivdtives), 2arbamates (digs Moni ¢ aci d,

2- hydr oxyet hapesul f oni c [ benzenesul f oni ¢c. aci d,

4- chl or ob&%@ﬂ@éﬁ“ﬂ?ﬁﬁb@ngﬁ ng,lydf‘?’ﬂé ﬁ%‘?"é‘LE@E}Pﬁ‘ Brromreunds offormula Lands i f oni c
aci d, jganphogigll foni ¢ acid, 4-nethyl bicyclo[2.2.2]-oct-2-ene-1 30

carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, '
tri methyl acetic aci fPratestinggrqup” sefess ta 8 @rupingcoftomsthal whenattaghedtosci d,

g scont . S8l SR IN Ak AENEEH B OB HOIBGED o
protecting groups can be found in T.W. Greene and P.G. Futs, Protective Groups in
Organic Chemistry, (Wiley, 2nd ed. 1991) and Harrison and Harrison et al., Compendiumu

20  of Synthetic Organic Methods, Vols. 1-8 (John Wiley and Sons. 1971-1996).
Representative amino protecting groups include formyl, acetyl, trifluoroacetyl, benzyl,
benzyloxycarbonyl'(CBZ), tert-butoxycarbony! (Boc), trimethyl silyl (TMS), 2-
trimethylsiiyl-ethanesulfonyl (SES), trityl and substituted trityl groups, allyloxycarbonyl,
9-fluorenylmethyloxycarbonyl (FMOC), nitro-veratryloxycarbonyl (NVOC) and the like.

25  Representative hydroxy protecting groups include those where the hydroxy group is
either acylated or alkylated such as benzyl and trityl ethers as well as alkyl ethers,
tetrahydropyranyl ethers, trialkylsilyl ethers and allyl ethers.

"Treatirig" or "treatment" of a disease includes:
_ (1)  preventing the disease, i.e,, causing the clinical symptoms
30 ' of the disease not to develop in a mammal that may be exposed to or predisposed to the
disease but does not yet experience or display symptoms of the disease,
(2)  inhibiting the disease, i.e., arresting or reducing the

development of the disease or its clinical symptoms, or

12



PCT/ US01/ 51403 (2) salts formed when an acidic proton present in the parent
conpound either is replaced by a netal ion, e.g., an alkali netal ion, an
al kaline earth ion, or an alum numion; or coordinates w {13 APR Qgpgani c
base suchwasoxiigsnol am ne, di et hanol am ne;, triethanol am per/usoi/s1403
trimethyl am ne, N-nethyl glucamne, and the like. .5 "Prodrugs" neans any
conpound whi ch .rel eases actjwye.. ug, - | I n

vi vo when such prodrug ig(agdmxjﬁl:{&uggg%%ﬁsgg%’ ﬂ%ﬁ%&%@g#g{}sa JBeofét J%%%ﬁér ugs of
a conpoundordfs liaicaldymptoras.e prepared by nodi fying functional groups

present in the conpound qf fornula | in such a way.that the podifications
may be cleaved in \#%“3&1%%3%@“% Els %‘“&‘bﬂﬁ%‘mﬂwf dﬁcﬁﬁr_ re,l%gn{ ude
conpounds @fmd S{apHrases feder to WRH&itiBn 8r Sx6dedharREH2ed b?fnaﬁ%k'of:ﬁé‘t@,ré{é., REOUP N
a conmpound of forrmula | is bonded to any group that may be cleaved in vivo

t o regenerthaeor greater an hommal KK activityo Inappropsigter IkyKd fuprtienabegiivity aeighict i vel y.

Exanpl es of . prodr.ugs.,i but are . .not..L,imted t fers . 0.,
reotnte. rHivas de e kK GronilonH Sl Shauth Raafly o mofSleReS TR, T,

di r net hy| aficieassd TKEhasipreseionlileddiay Yo, feln dhfl@timhatogy entbisnrhimopeihdory @ sorddrs
formula |, and 15 the like. "Protecting group" refers to a grouping of

at oms t hat angaseagas) ardrorease BK expressiane An Bilh-medigtedreanditioneor disshss M¥educes

or prevent I Mk . td.0G; : ound in
O L Ry L A e T
2nd edl0 1981 Kimedkied ¢anditicarnt didgaseiis one mtwlhith moQulapiemdi IKK regitsin sSyet het i ¢
0 g el Besse Ok AR b o SR b8R8l some
trifluor oap@irem&@ M ydtient WEIbYING XY 6EIEAO Bithe p&ERA)s). t ert - but oxycar bonyl
(Boc), trinethyl si I_ﬁ (TM3), 2- trimethylsilyl-ethanesul fonyl f(SES),
trityl and substit ut &be tepnt'{ierapestigatly effestivemanat yaeaps the amount of the

9-fl uoreny r thy - Al - | ) and
the 11 ke SLTHb oy BB A i K B P e e e
t he hytl§ oxymigraborhunsan thattihbeing synight byl therreselatohbr vetdrisartin, msdibalrdoygtor and
trityl ethers as.well ag alkyl. ethers, tetrghydr anyl ethers,

e al kylsi PUF Giers hthedmacytoaDl geiedivesriuaf Mguobihe F et seacomgpung

di sease i ngfud@sn alifhiniRERUISE NS NSoHirSRR A didea, is aBBEHM S LRt &ldhni cal
synptons 30 of the disease not to develop in a mammal that may be exposed

to or predisposatior thetdiesaseli B Seeraneuticrdlysfieotiveamount beill vy depsndidgop! ay
sympt ?nB Oihetc%%p%hﬁc?ﬁﬁeedisease and its severity and the age, weight, etc., of the mammal to be
20 treated. | |

"Optional" or "optionally" in the above definitions means that the
subsequently described event or circumstance may but need not occur, and that the
description includes instances where the event or circumstance occurs and instances in
which it does not. For example, "heterocyclo group optionally mono- or di- substituted

25  with an alkyl group” means that the alky! may but need not be present, and the
description includes situations where the heterocyclo group is mono- or disubstituted with
.an alkyl group and situations where the heterocyclo group is not substituted with the alkyl
group. '

Compounds that have the same molecular formula but differ in the. nature

30  orsequence of bonding of their atoms or the arrangement of their atoms in space are
tenmed “isomers”. Isomers that differ in the arrangement of their atoms in space are
termed “stereoisomers”. Stereoisomers that are not mirror images of one another are

termed “diastereomers” and those that are non-superimposable mirror images of each

13



(2) inhibiting the disease, i.e., arresting or reducing the devel oprrent of
the disease or its clinical synptons, or 12 WD 02141843 1 @ Eﬁgﬁ

PCT/ US01/ 51403 (3) relieving the disease, i.e., causing re é of the
di sease . WO 9¥H8Bl i ni cal synptons. As used herein, the te®PFIUSIEHRY at ed
condition or disease" and related terns and phrases refer to a condition or
di sorder cbthenare¢erined fetmntionspyir Milidnat @mpeugd had asasyminetkbacatergioeat er t han

normal , | KK activit 0 teIKKfunctl nal .activit i, gh ari se as
e F bsul t ceamitkast 5 PopadtCRIRePERRF: ebtps §Reh P RO SHts thotsid e | ki

i ncreased bfdati@iRf &b dhatdcBaBeNBy H12 abSolBte ,cohﬂdé'dratﬁﬂfﬁéﬂifsﬁs?%ﬂlcmc center

i mrunor egul atory di sorders_ and_di seases) _or reased | expression. An

| KK- medi at ead issiserribed By dhe B ansdaSeequencingyales abmeméthstRoa@arby mankexi at ed
by i nappr OP;vaJtcﬁ tﬂe%ofeﬂlﬂ%%&{%@%ﬁ}ﬁ%"d I '2? %l-ﬁ ‘and a%gfmsu dRELAL A

condition Or "disease 1S one In ts I'n SO
ef fect on bhivorntesrdyyiagacE)dr (-)-dsontets ﬂspaomlﬂy) (48 chyjral campbutid canfexist aor

results in some rovement in patient -being in at |east some
patients). 3%1?‘3}”%81 etnﬁ%tl‘%{ﬁ%‘&rlagéln?wméqﬂﬁﬁ f\/‘gmd'g'b‘fﬁ] ntajping £a¥4le ampunt of
the subj ef)f’op‘éﬁmﬁgﬁi‘ﬂleteaaﬁtld%ér's lse(!aHEdﬁ“ltaBﬁnila'dﬁkﬁﬁé’cal or nedi cal response

df a tissue, 'system 15 ani nmal human that Is being sought by the
researcher, veteri naﬂhanpmpemd@@fﬂﬂa)maﬂm@rmmm in ptergoisomeric foxm if they

therapeytical |y effective amunt® inclu t hat ,
inen ot Bt e F Bt RS cobPS o AR50 o RIRAR bt B ARRANbr |

ef f ect suchnd,tth&afobhn b prddh@e@hs&ﬁmﬂualEteeeoxgdm@arraamstm@mhrby eihkact i ve
anount " wi II vary.dependi ng . on, the conmpound, the, disease and its severlty

and the ag@hepsisgndicaiadg the QF\SCIEM@HH%WG‘% ¥ Beludoindividus] é‘&rem's%@ﬁ@ﬁal or
"optional | i 3 fibe - above rﬂ&fx&cﬂ:‘ bt ﬁ’x@?leféﬁﬁlﬂﬁ%&rbéfstérg&heﬁx e |y

descri bed event or circunstance nee occur that the
descri pti omepanﬁian@éstarmﬂoalmesrewﬂ}-hm\rmnelmm (see dxscussmmm Qhalaem:oﬁr s and

mono- dp i Aebiet Rt CBamite, 4R eaRST Rsy S Eh o PR ey

but need ngbope present, and th_e

Q

The compounds of the present invention can also be produced in
radiolabeled form and are useful in assays for evaluating the binding capabilities of
compounds that interact with IKKa and with IKKS.

«20

Embodiments of the Invention
Compounds

In one aspect, the present invention provides compounds useful in the

treatment of inflammatory, metabolic or malignant conditions, having the formula:




description includes situations where the heterocyclo group is nono- or

di substituted with an al kyl group and situations where the heterocyclo
group is not substituted with the al kyl group. Conpounds that have the
same nol ecul ar fornula but differ in the nature 30 or seqUﬁ‘r}c?Pﬁ)f @ondi ng
of their atons or the arrangenent of their atons in space a err?p;\
"isonmers". Isoners that differ in the arrangenent of their atons in space
are ternmed "st erbofosuniardsthe 1Gtes Vé o Nané XsistdiEtY sapeesaats QyiSrord¥(R)yrages of

one another. are _t "dj astere rs".and th hat ar

on- suptPetish S CH R Qi gl B eG ok 85l B ket Balniatioh 454

PCT/ USO&/ T, r " I S¢. Neca has _an
asymt?logkéegg%g@fcd‘?ﬁﬁ&ghd e, rcﬁi{?@s{éﬁﬂsmgég@%@b&@ %@?@?@ﬁ%’l’ g“oups, a
pai r5 of Cg)rauloalybakyl, §CpOs¥ylkdng], (BpC,pallantyl onBR’R’an be characterized by the
absol ute configuration of | s%zaatlzam;etri ¢c center _and is described by the R

and S-sequenci ng Fi¢ &ankgls By & predpdependentiy\H(fe Cra#lk®s (G-i n whi ch the
| | t f j ~ght i t
ol o AR a0y o aciast, 9,00 e 0L 1

dext r or of’ res 1e'ct ively).
A chi r adlkglo (PEOKtyElRReteXatkyl-atkyl, €CI-0¢jcyclotibtétodUa/il, aeylautyi(0NE) )alilyl,as a
m xture thereof. A m xture containing equal proportions of the enantioners

i s cal | ®l(&"Cuiheteratkyh baterparyl(Criealohhstenersylot, ¢ hicterpaiemripsHluesg(Cexi st i n

t er eoi rjic mif they. .1 Q R [ NDLE. & tri.c, centers or a
Zou[)qeel §§?ql§y!m ‘%‘%‘ﬂég%e{%fvg F%Zs}%g&pg?a ?%%R g%ng?e ¢ ebr‘%‘fdgt?/’gl,gg% ﬁlr?' Boe?'pr odﬁced
as i ndi meghbated HeREQRYCHPHBES THE sy&ﬁbdﬂwtréﬁr@@nts@ll|(€?€6)aﬂ€y'ﬂ,QC¥\iC§)%y&16§'lil<9f,it efli

we

the description is intended to include individual stereoiSoners as as

m xt ur e€C,-Oheycheikybatiyl.d €, hrlksaylerriCadl)atkynpk st er eocheni stry and the
separati on of sterepi soner re |1 -known i.n..the art (see djscussion,in
e o ¢ S ChERR edter Mo Re Ul Gdasttrif e, Fiopreth,
John W , : .

ot § Lk ERHcRNe or RAYOLRHC prork¥olng S{R%nE WRRAAIS Wl QRUPEERERE | |

assHys fing sysvanh uaithing 1120 abimgdi ng capabilities of conpounds that interact

with KKa and with I KKI3. .20 .
In preferred embodiments, the letter A represents a fused ring selected from:

Y Y
Org; ' R7;fmj§. ' R? ”|§
R® § o) % RS
N ' R\ ' N7 St
R7)I\)uj§~ ' O)\;ﬁ[? ' o)\)NI; '
R® R® RS R ‘1'1
R®. §, RE za p *1{ ij‘g . S
] S \
e e JEas Q=S s
R® R®
R® R® R®
| | No and | _ .
R7If\[§~ RN 5 RN
R® R? R®
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25 Enbodi nents of the Invention Conpounds In one aspect, the present

I nvention provides conpounds useful in the treatnent of inflammuatory,

nmet abolic or malignant conditions, having the formula: Y RNAZ R', NI
14 1 8 APR 2005 In fornula I, the letter Wis N and X is CH 8 WReflesent s
0, Sor N(R, wherein Ris H CN, N2, (C -C o)alkyl, (C -C o)cycloal kyl,
(C4-C,0)cycl oal kyl -al kyl, (C3- C, o0)al kenyl or (C2-C, o0)al kynyl; and Z

r epr esewhsrel R{, B’; K, adaR kart indefehdently jedgotddofadriayH, halogén,F,, CF,0, (C,-

, | oa kyl -al kyl , (C2-C | kenyl , (C2-C,.0)al kynyl NR2R3. Th
gy%g?lgcéglky Cgr ak@n)(élp écﬂ%g)@g@@ﬁ%nTcﬁghq!er@@?s)d&%;@a&q?{y, (C3- C o) Sl kenyl
C2- C, - - C, deyl o | gal
& o oy o Cam oy pfiad CLEBRIRRIAY, i s i) {5 Weveibitby, .
( C3-L, ogysichatiydanal KZL-C, aeyclohertadliyT, (CG4) abydtdheterodlky Itk ylCéahef miraal kyl ,

heteroaréll&g,-cél) al kill, het ercaryl (C, C4) het er oal kﬁ/(l@ or perfluoro(C, 10
C6) al ky(Ci-Aaervli (bm&llapylappem (G -Coakprprarboryl, 44 dCralkenyrahonylf o form

(. oo STRE: CRESPHG RS B Lyl S S PRS- C A SO eny
or (C2- @)« ], -andl {CL O ABtERalkoxy: g twstalaﬁEer{t\Rr %aﬁﬁsss%wc&daﬁo%ﬂhitki wred or

d
unsubstituteéd 6-nembered  fused car bocyclic or heterocyclic aromatic ring
syst em anhB} ednrbet livdet édgettmr yo form aamewnit drcd-thembéned carpstyeic oo hetataegclic- 2 N

SCOTR, PRl SR NA R i B S A SR RR ool Sy | B9
of the following: CN, (C,-Cy)alkyl-SO,, (C,-Cy)heteroalkyl-SO,, CONH,, CO-NH-(C,-
Cyalkyl, CO-N[(C,-C¢)alkyl],, SO,NH,, SO,NH-(C,-C;)alkyl, or SO,N-[(C,-C)alkyl],.

The letter B represents a substituted or unsubstituted five- or six-membered
ring which is aromatic, containing at least one nitrogen atom, and from 0 to 3 additional

15 heteroatoms, wherein the B ring substituents are selected from halogen, CF;, CF,0, (C,-
Cy)alkyl, perfluoro(C;-Cyalkyl, (C,-Cy)alkenyl, (C,-C)alkynyl, (C,-C¢)heteroalkyl, (C,-
Cy)alkoxy, (C,-Cy)thioalkoxy, amino, (C,-Cy)alkylamino, di(C,-Cy)alkylamino, (C,-
C,o)cycloalkyl, (C,-C,,)cycloalkyl-alkyl, (C,;-C,,)cycloheteroalkyl, cyano, nitro, sulfonamido,
(C,-Cyacyl, (C,-Cy)acylamino, (C,-Cs)alkoxycarbonyl, (C,-Cg)alkoxycarbonyl(C,-C)alkyl,

20  carboxamido and (C,-C¢)heteroalkoxy.

Preferably, B contains a nitrogen atom at a position two atoms away from the
atom attaching B to the remainder of the molecule or a nitrogen atom at the point of
attachment of B to the remainder of the molecule. More preferably, B is selected from
substituted or unsubstituted imidazolyl, substituted or unsubstituted thiazolyl and substituted

25  orunsubstituted triazolyl. Still more preferably, B is selected from 1-methylimidazol-5-yl, 1-
(trifluoromethyl)imidazol-5-yl, 5-methylimidazol-1-yl, 5-(trifluoromethyl)imidazol-1-yl,
thiazol-5-yl, imidazol-1-yl, 1-methyl-1,3,4-triazolyl, and 4-methyl-1,2,4-triazol-3-yl.

In one group of embodiments, W is N and X is CH. Within this group of
embodiments, Y is preferably O or S. More preferably, R* is H or CH,. Still more

30  preferably, A is selected from:
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R5 R6 and RZ N 15 1 8 APR 2005 wherein R5, R6, R and R8 are independently

sel ected fromH, hal ogen, CF31CF30L (C,- C6)al kyl, (C2-C6)al kenyl,

(C2-Co6) al kynyl, (C,-C6)heteroal kyl, (C,-C6)al koxy, (C,- CB6)thi %ﬂ(%)

arrino (C, - 06)al kyl ami no, di(C,-C8)al kylam no, (C3-C,.,)cyclbal 0%(045
C ,,)cycl oal kyl -al kyl 5(03 C, o) cycl ot]@t eroal kyl, gs

(C3-C, o)cycl ohet er gal kyI al kyl, cyano, nitro, s (C -Cp) acyl,

(C, -C6)acyl am no, §al koxycar b .+ (C, - ycar bonyl (C, - C6) al kyl

CONH21 CO NH(C, - CG CON[(C, |Ce Zlky 2, SO2NH- ( C, - C6) al kyl ,

S2N- [(C, -Co) al kﬂ o§ (C etefo rkoxy, or Tt wo adj acent R groups

sel ected from R5, R6 R and R can Rfe |inked to@%t her to forma new 5- or

6- menber ed boc s0ks het I 10 it I f th
R, 6, VRIS RGP Rl TS e e e een B R BT RSS! the
foll ow Pﬂ:fer@&m (s gCG fieyibo Saents drd 111058 1 WOhiRH @aé&ﬁ)’dmssggitromgm 45 NH(C, -

Co6) al ky al kyl' ]2, S2NH2, SO2NH-(C, - C6) al kyl ,
SO2N- [ ( Bsitis) wd@tbl]nz awih &ohetht etonBaumbngslbm the aersaibddriof tlteedokacule More

unsupsti t te or., SiX-me n cqQnt.ai ni hg at
oot o ?ﬁwo%éﬁs@ﬁw@d&ﬁ&n%ﬁwdﬂw@%@ Fﬁﬁatﬁg O&BH%%ﬁt&mstt@ﬁ%o Iy

wher ei n 301 (C,
a5 oy PSR HERL ES l  98L SElL 1 B5h Rl SRS

(C, - C6) hettgliaddiopl-5- }(ICI. (trlﬂﬁbmhied)W)lm(dizel%)lt, Iﬂl-methylﬁmgdazcani-yb S-

(C, -06)al kyl am no, é ,-C62:al yl am no, ) cycl oal kyl , fC4

G (, )cyerlﬂaqmemeﬂwlkw lazpleky ,,t}éiﬂﬁ}él'ﬂh@t“é%%'llk)&ll - “mehittd ;3 Arigzelylsandidonani do.
(C, -Co6) %@ i 1(2C4 é)lam' no, (C, -C6)al koxycar bonyI

(C - CG)E} O% y(‘:ar onyF% C6) al kyl , 20 car boxam do and (C, - C6) het er oal koxy.

Pref@rably, B contiidbthet ghdip faibodiréhta W d& Naad i 8 TH.WWitHi®Hs gioay of r om
the atomattaching B to the remainder of the nolecule or a nitrogen atom

at the pwbedimsts, th'é nreferably Qer B More prsfaralisi 21 dNRE. t he nol ecul e. More

referably, Bis cte from titut dor azol yl

ot ot ol o ol keSS LB RRGe ShiF o ety X BB 2 NG LREED VLt e

triazol yb -cShikb1, ( Shétél%faﬂ(?rﬁw 0C,- @wa&@tﬁgmﬂ eflk}thlt}ﬁ?gﬁaﬁb b dazol - 5-yl,
(0]

1- (tri uoromathy'l I'm dazol - 5-yl met hyl i m dazol - -yl ,
5-(trif bmbo@mﬁyprﬁfqnedﬂ@lmfowach of Ki andd} ars-thye samemsdambednq;slsqnbed
1- mf\g hylagol‘/eS, 4-triazolyl, and 4-nethyl-1,2,4-triazol-3-yl.

In yet another group of preferred embodiments, Y is S; Z is NH,; and R' is
CH,. In this group of embodiments, preferred groups for each of A and B are the same as
have been described above.
In another group of preferred embodiments, Wis N; Xis CH; YisOor S; Z is
20 H, CH,, NH, or NHCH;,; R' is H, (C,-Cy)alkyl, (C,-C, )heteroalkyl, (C,-C,,)cycloheteroalkyl-
alkyl, (C,-C,,)cycloheteroalkyl, aryl(C,-C,)alkyl, aryl(C,-C,)heteroalkyl, heteroaryl(C,-
C,alkyl, heteroaryl(C,-C,)heteroalkyl, or perfluoro(C,-C4)alkyl; R* is H; A represents

0
R" §

wherein R® and R are independently selected from H, halogen, CF,, CF,0, (C,-C,)alkyl, (C,-
25  C,alkenyl, (C,-C,)alkynyl, (C,-C,)heteroalkyl, (C;-C,,)cycloheteroalkyl-alkyl and
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In one group of enbodinents, Wis Nand Xis CH Wthin this group of
enbodi ments, Y is preferably O or S. Mre preferably, R4 is E:(?,rR .o Still
nore 30 preferably, Ais selected from 16 1 8 APR 2005 and AI R8 R8
wherein tWo eyl s R5, R6 and R have the neanings provi 8€BUSPUFHI3 and RS
is H Also preferred in this group of enbodiments are those in which B

contai ns achinb! B9 tethA ﬁﬁe-xﬁemB@x%& Bidﬁ{hn‘b‘gﬁgas%«lgﬁ (ﬁﬁ%lfl% SMdsPenst om

attachi ng to the remai nder of -the nol.ec More 5 erably, Bis
subst i t ut enitrogsnatenh Rreferabbd B ¢ringransol - thrcgm@tqm&ﬁnd& sulfinstomes: i Mosted

thiazolyl _and .,substi b$t till

pr-ef er abl y T r“rl'lbzy’sell uﬂsg%qﬁtuﬁo%g e9 '1!’ dtadii)a?g}g %]%‘3’ >$ 0, T thog%n
1-(trifl uome;srhfén)eurm g @loup oy kmb&dintehts ytd wnﬁiimﬁﬂsﬁwﬂich Z-rs NHz,R is H,
(triflooromethyl)jmdazol -1- t hiazol -5-yl, im.dazol -

| .
1- et hyd - 1badogen; Fa o, (Craﬁﬁauﬁ’l r(@; fryplkenyl, mlt'(r:‘r)ﬁ"z‘%‘l"a@‘ykl(g'lo I n"anot her
f
aroup. o ERSGIRiSagaoof o FE A Sl (S BEONS) Blomps |

anot her gr Oprmonaﬂyrbeafadrdrtmdalembﬂducmmd;ecteﬁ fmmSyanZ) carbMﬂﬁudarﬁG,—R' i's

oroup of SrisBeISRRR o P el Gl e, BhBkE T GFERCHCART K came e

have been @‘%‘ﬁaﬁ{eh?legz-ééa (C,M‘L,)H&éroﬁlﬁ?ﬁ agg.oup of preferred
enbodi ments, Y is . I'n this graup

enbodi d®nts, preferr émmgqtmmsowpcﬂfpeefmedwmbpmme AisdNHER seHehelggenhave '

been descr f s N X
beoh, Jo5CT LHARRIe, SRR S CBREERRIS HERS Bl Rrogllle,
(C -C ,,) hekst oxad}da;zd),,w}(eféln the alkyly@lkeﬁ}éhmi hezbrk)ylkyl grolapd optlonally bear ‘
C3- C, o) cycl het roal C4) a ar k

gret er oaz ylyeéfgl @ﬂ?ﬁé?‘?(sfr‘l enﬁe‘f%%@é%ﬂn(g n@gaﬁléqx@.p% (&)TCQ%P)% lﬁ}:ony ‘yC"
per f 1 uor of | 7 .are
[ ndependent@I3 am?e%%dep\d 1153?{0%&'9"@%%?%3?3@EE%@%H%%QC%@Q@PK I2 (C2- 25
C4) al kéhyl Cq Iaﬁz'n@X@i Ey)hyﬂe;oa(l@} om))alnet &Yithdn ihis group of embodu:nents R’is
(G3-C o) Cy%lre era rﬁ%a‘ﬁ%en a&;& d?&l -Cy)alkyl. In particularly preferred embodiments, R®

is CH3(CH»)mCN, CH»(CH;),SO,CH; or CH2(CH,),OCHj3, wherein the subscript n is an

integer from O to 2 Also particularly preferred are embodiments in which R® is
| | 0o
. o oo o S

20 Yet another group of preferred embodiments is represented by the formula:
v _

R’ N \W/'>_é11 '
' N
) 11
wherein Y is O, S or N-CN; W’ is N(CH3), N(CF3), N(CH,CH3;), O or S; the subscripts n
and n’ are independently integers from 0 to 3; R'is I-i, halogen, CF3, CF30, (C;-Cy)alkyl,
25 (Ca-Cyalkenyl, (C>-Caalkynyl, (Ci-Ca)heteroalkyl or cyano; R’ is CN, CONHS,, CO-NH-
(C1-Celalkyl, CO-N[(C;-Ce)alkyl],, CO-NH-(C;-Ce)heteroalkyl, CO-N[(Ci-

Ce)heteroalkyl]s, S(O)n-(C)-Ce)alkyl, S(O)p-(Ci-Ce)heteroalkyl, heteroaryl, (C;-
18



17 1 8 APR 2005 WD 02/41843 PCT/ US01/51403 cyano; B repr esents a

five-nmenbered somatic ring system containing at |east one atom

Pr ef er abl ntains 1-2 nitrogen atons and 0-1 sulfur @%Egt '
V%;O %’%gs unsubstituted or substituted by (Cl1- CB)

pr ef er abl Cyano

or hal ogen. Mst preferred in this group of enmbodinents are corrpounds i'n

which Z |§6)N|142w B GsCaeyel d@tmllage\ﬁheremadaﬁél@lnqemn@nslamyqteger of 0 to
C2-4) al C 1 | | kyl ,
gnd th)eaa ’kyI ?(éqnlgld(bg gbf E&gﬁgﬁa’%)@bq‘ ona @?h fé aédl ;)Iroﬁg?n
?UObS tC|3§ Ufﬁﬁ)ﬁe@ﬂhﬂﬂsfllﬁgcﬁmmw%@l S@)%G:(@Hﬁé?kgl( SO Qﬂ‘)-ﬂsﬁ%f@w‘ﬁ}dml or
a is ogen, , ,
C4) al keny etel)(é@?'?gf 1?9&9@ &&U%%Wéﬁ%é?@ cyﬂpﬁz‘} %1 anﬁﬁg‘aaﬁot her

group of prergNIedNePOdCERINE NI (L Ra én&sdw dst3, CF30,
(C1- 045))al kyl, ?IN%ZE C4) al ;]jzllkty (E{C é) gzr oaIo ( (ES 3CI 0 I\/{:I ohet er oal kyI -
al kyl or pipfarebly.Whis@ior St 1aNk9H;,re;|s£2eny1|s latna Retse:b'@m

gg: ngglrr: géﬁ?@t”’é@j (q %’? golr%y é’@é@,- le oxy, an&égg%tkth[F]C]l ogen,

CF3, CF3OCe)(aEdI}]94\)1&4(@}'406)1(8520511@1?1“f(eﬂﬂs)he(e%ﬂ@]zm)@l4@6)%}41 0-(Cy-

(C1- 4) heteroal k ano. Wthin this group of e od| ments, R7 is

pr ef er abl 96)Ihet°f?éﬁﬁybe(ﬁl' %&r(@IC@&y‘%{Pb@g‘F“ E%ﬂ’?*l d&flarly preferred
enbodigent s, is tﬂﬁm%r gﬁ? . Wherein
t he sltlj script n IS g%‘:‘ﬁ 1nte er Bé%so%&&)t Icu arﬁ%/ preferred are
enbodi nents in V\hl,@:gi'\% i 11I , 0 or 20 Yet anot her gragﬁp of preferred
enbodi ments is re hlythefor | a: Nl k NH N112 Il wherein
Yis 0, Sor NG W istN CH3), N( CH3), ‘S/\ql Haubscri pts

n and n' are ind

s fromlp 0 3; 5;|sH h , CF3,
CF30Q, (Cl-C4)al kyl ,



(C-CA)al kenyl, (C2-C4)al kynyl, (d-C4)heteroal kyl or cyano; RO is CN,
CONH2, CO-NH (Cl-Co)al kyl, CON (C1-C(,)al kyl]2, CO NH (Cl-C6)heteroal kyl,
CO N (Cl- C6)heteroallyl]2i S(O"'.-(Cl-C8)alkyl, 18 APR 2005

S(0)". .- W1emBpsset eroal kyl, heteroaryl, ((C1 18 WO 02/ 418#8TAIS81/ARRS 2005
PCT/ USCOL1/ 51403 C6) al koxy or (C3-C6)cycl oheteroal kyl, wherein each n" is

i ndependently an gt eges of 0 to 2 R10 is A\NH2, NH-(Cl ﬁ6)C&t| kyl ,0

N[ ( C1- C8) al kyl [ 2 A Db~ ) het er oal kyd (Jb;qH 06) het er

( C1- C8) het er oal'Ryl , ShO) 2(C1- 08) al kyl 2 _(Cl- C8) NEt et oaﬁkyl”f*z aryl
heteroaryl, O (Cil- 5 aI kyl, O (C1- C6) het'e aI kyI or

(C3-C8) cycth | ; and RNC. s 3, NH2, M- )
N[ (C1- C6) al kyl ] gen or (Cl1- CS) 3 l\/bst pr ef er abl s 0 or S;
W is NCH3i o "NNNYFs, 1 to 3;cRS CONH2, @€ '

ya
(C3-Co) cycloheteroal LNQA’ S02- (C1-C6) al k I JNB
C6) al kyl ]2, NH (Cl-CéYheteroal l,-yl, N( 06) het er oal kyI]2
O (C1-Co)al kyl, 0-(C1- CG)heteroaI kyI, (C1- Co6) al koxy or. :
(C3-C8)cycl oheteroal kyl; and R11 is H 10 Exenplary structures within this
preferred grou ochenbodl ments are: Mom | HGt1l NH2 ~N N NHZ NHZorN R~ ..

H Me v HzHlveNEt/!g/LNHzlvesw\/\DQQM a3l
H/N
; “D\%Y m
I~ . /
! MM TN
Pre'paration of Compounds of Formula I '

5 General Scheme for Synthesis
R

. CO,R Hz
BN O S—
0
i ii I
The synthesis of the target compounds is generally accomplished by

Z-Z

reaction of the appropriate aldehyde (or ketone, when R? is other than H) ii with the

10 approprately substituted hydrazine derivative. In sz)mc cases, the aldehyde (or ketone)
intermediate ii is not fully isolated and/or characterized, but is simply synthesized from
the corresponding ester i (or similar compound with the appropriate functional group) and
utilized directly in the final reaction. The final products can be isolated, and purified if
necessary, eifher by filtration, recrystallization, and/or chromatography, as appropriate.

15 The starting esters can be prepared by a variety of methods generally
known to those skilled in the art of organic synthesis. Representative methods (Methods

A-O) for the synthesis of these ester intermediates are provided in the Examples below.

- 20



~OHS M" v NINH2Z N NG | NCrme OHO M~ -v NN~ NH2 N NC NC O M\ "NANH2
OH ,,NOHO M'-Sv "NINH2 N NC NC NO /NON Me Preparation émds of
Formul a | eral_Scheme for Synthesis Y Y RL, N)(z RANZI;ibg i
synt hesi s g@aoﬁgwﬁgr get conpounds is generally acconplishe VeI on of
the appropriate al dehﬁie_ (or ketone, mhen R4 is other than H) ii with the
10 appropri at el y substhh vigweaf thesd pzeparati velmethpds,ithepresant yaetioufiether t he

al dehyde (or_ket ane | nt.er nedi <& isnot fully isolated, apd/ or
characteri zé’&cfv“%eﬁ&%%O%ﬁxﬁfﬁ%%%ﬁle@%w%ﬁemtshéea“&p&’s}rgscﬁm?ﬁﬁ%aest er i
(or simlar peRiBotdnpdund hetiggalppfoapilant € functional group) and utilized

directly in the final reaction. The fi n4al products can be isol ated, and
purified if R\z0

=X

{80

5 ii

| wherein W and X are independently selected from the group consisting of N and CH; R*
is selected from the group consisting of H, (C;-Ce)alkyl, (Cs-Cg)cycloalkyl, (Cq-
C7)cycloalky1-a]kyl, (Ca-Ceg)alkeny] and (C,-Cg)alkynyl; A isa suI;stituted or
unsubstituted fused carbocyclic or heterocyclic ring system, the ring system being mono-

10 or bicyclic wherein the mono- or bicyclic rings é.re selected from the group consisting of
five- and six-membered rings that are aromatic or partially or complétely saturated; and B
is a substituted or unsubstituted five- or si}g-membercd ring which is aromatic or partially
or completely saturated, containing at least one nitrogen atom, and from 0 to 3 additional
heteroatoms, wherein the B ring substituenis are selected from halogen, CF3, CF30, (C;-

15 Cg)alkyl, perfluoro(C;-Ce)alkyl, (C,-Ce)alkenyl, (Co-Cg)alkynyl, (Ci-Ce)heteroalkyl, (C;-
Ce)alkoxy, (C;-Ce)thioalkoxy, amino, (Cl-Cﬁ)allcylairlino, di(C;-Ce)alkylamino, (Cs-
Cro)cycloalkyl, (C4-Cg)cycloalkyl-alkyl, (C3-Cio)cycloheteroalkyl, cyano, nitro,
sulfonamido, (C;-Cg)acyl, (C;-Cg)acylamino, (C;-Ce)alkoxycarbonyl, (Cs-
Cs)alkoxycarbonyl(C;-Ce¢)alkyl, carboxamido and (C;-Ce)heteroalkoxy;
20  witha compound. having the formula:
Y
R\ r;JJ\ 5
NH,

wherein Y is O, S or N(R), wherein R is H, CN, NO,, (C;-Cjg)alkyl, (Cs-Cig)cycloalkyl,
(C4~Cyg)cycloalkyl-alkyl, (C3-Cio)alkenyl and (Ca-Cyp)alkynyl; Z is H, (CI-C 10)alkyl, (Cs-
Cio)cycloalkyl, (Cs-Cio)cycloalkyl-alkyl, (Co-Cro)alkenyl, (C2-Co)alkynyl or NR?R3; R!,

25 R® and R? are independently selected from H, (C;-Cio)alkyl, (C3-Cyo)alkenyl, (Ca-
Cin)alkynyl, (C2-Cyg)heteroalkyl, (C3-Cyp)cycloalkyl, (C4-Cio)cycloalkyl-alkyl, (Cs-
Cip)cycloheteroalkyl-alkyl, (Cs-Cig)cycloheteroalkyl, aryl, aryl(C;-Cy)alkyl, aryi(Cz-
Ca)heteroalkyl, heteroaryl(C,-Cy)alkyl, heteroaryl(C,-Ca)heteroalkyl and perfluoro(Ci-

21



necessary, either by filtration, recrystallization, and/or chronatography,
as appropriate. 15 The starting esters can be prepared by a variety of

nmet hods generally known to those skilled in the art of orgahBcARR/Whesi s.
Repr esent g $ y9418%3 hods (Methods A-O for the synthesis ofpciesdesenser
intermedi ates are provided in the Exanples below. 1 8 APR 2005 PCT/US01
/$1 403 Me I ordin WML~ 2N £ 12441843 5 1
8" APR 2005 LIRS TET i YR AP R K el S Bl M et S 12
present i nwesntbieesd ring; nhder copditvnsiedficientho geodote gorapanidnbavamg the fédnadarat i on
agents, conprising contacting a precursor &orrpound havi ng the formul a:
unsubstituted fused carbocyclic or heterocyglic ring system the ring
system being nono is selected fromthe %T*Q przonsisting of H (d-GC6)alkyl,
(C3-C6) cycl oal kyl, (C4- C7)cycl oal kyl Ralg;'ql , (C2-C6)al kenyl and
(C2-Co)allcynyl; Ais a substituted or I wherein Wand X are

i ndependently selected fromthe grouyg Qsisting of Nand CH R4 .10 or

bi cyclic wherein the nono- or bicyc{ i ffgs are selected fromthe group
consisting of five- and six-menber e MigT at are aromatic or partially
or conpletely saturated; and B is a substi ed or unsubstituted five- or
si x-nmenbered ring which is aromatic or partially or conpletely saturated,
containing at | east one nitrogen atom akd fromo to 3 additional

het er oako j Ir hAgyS [ r al ogen,
CF3, CF oﬁhéﬁgﬁ%%ﬁﬁ%ﬁ% R Pilied g‘t%l R')é' é‘ﬁlﬁi‘ﬁ, lﬁ?cg’s *@?iﬁ %\r’\a 9
(C2-Co)al kynyl, (Cl- Gxpinplasy oarlditjdns afJirovided al thexyamplegbadoy ! withtekoxy,
amino, (€l _ugggrgtlarlﬂikg That e s%lfe%%}%ﬁighgryéag rapdjrlll(s)t’ sofv%snt-s, temperature, time of

reaction, workup conditions and the like to produce the desired compounds.

»

10 In view of the methods provided herein, one of skill will also appreciate
that certain compounds are particularly useful in the preparation of the subject
antiinflammation agents. Accordingly, the present invention provides in another aspect,

compounds of the formula:

15 ii
* wherein W and X are independently selected from N and CH; R* is selected from H, (C;-

Ce)alkyl, (Cs3-Cg)cycloalkyl, (C4-Co)eycloalkyl-alkyl, (C,-Ce)alkenyl and (C,-Ce)alkynyl;
A is a substituted or unsubstituted fused carbocyclic or heterocyclic ring system, the ring
system being mono- or bicyciic wherein the mono- or bicyclic rings are selected from

20  five- and six-membered rings that are aromatic or partially or completely éaturated; and B
is a substituted or unsubstituted five- or six-membered ring which is aromatic or partially
or completely saturated, containing at least one nitrogen atom, and from 0 to 3 additional
heteroatoms, wherein the B ring substituents are selected from halogen, CF3, CF30, (_Cx-
Ce)alkyl, perfluoro(C;-Ce)alkyl, (Co-Ce)alkenyl, (Co-Ce)alkynyl, (Ci-Ce)heteroalkyl, (Ci-

25  Ce)alkoxy, (Cl-Cg)thioalkoxy, amino, (C-Cg)alkylamino, di(C;-Ce)alkylamino, (Cs-
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Cl o)cycl oal kyl, (C4-Cl1 o)cycloallcyl-al kyl, (C3-d o)cycl oheteroal kyl,
cyano, nitro, sulfonam do, (Cl-C6)acyl, (Cl-C6)acylam no,

(C2- C6) al koxycarbonyl, (C2- C6)al koxycar bonyl (Cl- C6) al kyl 4 g:eg\lpp%ﬁm' do and
(Cl1- C6) heyonablkoxy; 20 with a conmpound having the fornulpgr/géor/s INN Z
NH2 wherein Y is O, S or N(R, wherein Ris H CN, N2, (Cl-d o)alkyl,

C3- C 0) cyc ; I -~al 10 and
(Co- 0l o) e RYRSIerigL ChRlorto A f-Ca ot grinp G Britks
(2 g4;é:10) ng%)ﬁarhidp_L (%L(E@hqyl,((clz-@aulymﬂmt' x?z-CG)QBco@«gihdn% r@gz%-kolr NR2R3; R1,
an are i_ndepen sel ecte r.Q - a :
(C3- C10) aﬁ?éﬂf?l‘}’ca{t@ﬁy@&b‘?‘gﬂkbﬁaﬂ”ﬁ”@‘@ @Fﬁgl'gﬁm%feﬂﬁﬁ@xé’c& >Cl:10) cycl oal kyl ,
(C4-d o)cycl oal kyl -al kyl, (C3- C1D)cycl ohet eroal kyl -al kyl ,
(C3-d o) cycl oheteroal kyl, aryl, aryl (Cl-C4)al kyl, aryl (C2- C4)heteroal kyl,
het er dar yl ( C2- Cdinpdditions het er oar yl (C2- C4) het er oal kyl and perfluoro(ClL 21 WO

02/ 41843 1 8 APR 2005 PCT/USQ /51403 C6)al kyl ; and wherein when Z is
NR2R3, R2 and R3 can:-be conbined to forma 5- to 7- nmenbered ring; under

condi tions suffici eBiaddai@f@dh@&WﬁH@i@dﬁdB@%m, the Prdsertibieation furfReN Z |
| wherein each of AL B, R, R4, X, and Z have the neani ngs provided

above. ExBiopidss pharairasuticaheomnasitions corapEsingone & 1esta AH e SUbIESISRMPRIES t he
P ivrtilioiy ! . el i 4 vent s,
under st ang] m}l%@gé w;d%% @gfg{x%cgg?&mg{zﬁgta%wgng&%%x gﬁtt. sofvent s

t enper at ur e, 0 conditrons a he Iike to produce
t he dE®ired conpouniisoneldénbadinemythe inviehfomprbhiidsthpisobjectedmpeusdsn, one of

oK b SRR S B ST BRI B Ul 2y woet
t he presefethyléBilos®EolRtichs] esterpkit soRBbhesr ABRERddinm, water, gelatin, oils, etc. -
The compounds or compositions may be administered alone or in combination with any
convenient carrier, diluent, etc., and such administration may be pro;/ided in single or
15 multiple dosages. Useful carriers include water soluble and water insoluble solids, fatty
acids, micelles, inverse micelles, liposomes and semi-solid or liquid media, including
aqueous solutions and non-toxic organic solvents. All of the above formulations may be
treated with ultrasounds, stirred, mixed, high-shear mixed, ileated, ground, milled,
*« . aerosolized, pulverized, lyophilized, etc., to form pharmaceutically acceptable
20 compositions. '

In another embodiment, the invention provides the subject compounds in
the form of a prodrug, which can be metabolically or chemically converted to the subject
compound by the recipient host. A wide variety of prodrug derivatives are known in the
art such as those that rely on hydroiytic cleavage or oxidative activation of the prodrug.

25 The compositions may be provided in any convenient form, including
| tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, suppositories,
etc. As such, the compositions, in pharmaceutically acceptable dosage units or in bulk,
may be incorporafed into a wide variety of containers. For example, dosage units may be
included in a variety of containers including capsules, pills, etc.
30 Still other compositions of the present invention are those that combine
two or more of the present compounds in one formulation, or one compound from the

present invention with a second antiinflammatory, antiproliferative or antidiabetic agent.
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conpounds of the formula: 15 ii wherein Wand X are independently sel ected
fromN and CH R4 is selected fromH, (Cl- C6)al kyl, (C3- q:t@ Rlpal kyl,
(C4-Cr) cycl oal kyl -al kyl, (C2-C6) al kenyl and (C2- C6) al kynyl'; A s a

substi t wed2as4insubstituted fused carbocyclic or heter dtﬁ?liéUSOé/SHOﬁ\g system
the ring system being nono- or bicyclic wherein the nono- or bicyclic
rings are sel ggipslids 20 five- and six-nenbered rings that are aromatic
or partially or conpletely saturated; and B is a substituted or
unsubstituted five- or six-nmenbered ring which is. aromatic or partially

o completel y Sat 1Al eteoBALALY B ook BB NSrAliSRER APHEANT [ Om O

to 3 additional uent S are sel ected
from hal qg&hmediatd Ghdifiong &Mtséaﬁésdiyi@ﬂ*nlmptanﬁgmmt Eﬁ)mg kuch, ad1sease

(C2- Cg) al keny], (QCGaIka?/@ClCGheteroalk i(étgj ‘?’f{ '

(C1- CB) t 1pr&at ’69&»“3?\*%1“0{ 14¢ pPrROIaHY ﬁ&OmBP%/‘éP e NlaB 3(03 22
1 8 APR ZQ ectv\gtfé?/ ?’&ﬁé%mﬁgﬁmdnﬁﬁﬁg§uchQSQﬁ£ﬂxﬁ5@3ih5Mhmg( b ot

o) cycl oal ky -C l1lo)cycl oheteroal kyl, cyano, nitro, sulfonamnm do,
(C1- C6) adyiuted(t@l pftﬁ)amje grrhuans) CRwEs3hek.@opts alndysesy dogs( s, rabbits, rats,

C6) al koxycar gﬁl‘ﬂ%’g % C6) al kyl, carboxam do and (Cl - C6) het er oal koxy. 5
Corrp03|t|181r‘f d Ction to the conpounds provi ded above, the present
invention further mirs&éesiﬂﬁldahamﬁﬁg@éml@tahmmmamﬁ igfe¢tioniaadng one or
nore -.of the subject compounds in adm xture with a pharpmaceutically
accepPablanesrat Be ﬁe%te@wetbﬁhwsenteompmﬁém&m%ﬁwns Ieneiggounf on
provides Jhe i o 1 sacceptable
exci pi ent sucﬁH&tseg%see%l&?@Psa%?tﬁ%n% i'ﬁl?iu c\%fr‘ll S%EQSE ut | ons%?log*t er gent

sol uti onsspecnesmalndre traatidonith inhibétors cg'éKKt fum;tx(m I'Ehesedlseases'l'dsra:omhtlpwnds or

t d t d. t
omvent erffoBdF LT TR AT SUEFEie Csgates QU A~ AOHIF T SEPEETIBH: By b pr ovi ded
i n singl enypersdmititihyl debpoRséh0aR@QTlergiliCinbéot GREF AlRE Sied; Ml angifatdf{ Kfwes 0l UDl € and
wat er i nsolubl e solids, fatty acids, mcelles, 1nverse€ mcelles, |iposones
and 98ni -desapes, Bichias Gupkn’ sdigease, ulereating aoditis.dleilisand ealeritis: wamitisid non- t oxi ¢
I I th
ol ??2'58 "= oté%‘{ fud ﬁg&n%at&rg%eﬁgﬁﬁs%s%e%t% r%%{-(dé ﬁi%hée%%(mgeat%ﬁxé 8&@%%34?' o

aer osol i Zzﬂlirgupwnwwt|dmﬁia,t1tisym1abaxta vestuligs; Gpondyloatthropathiest ssleeddrmagl | y

acceptabl e
P respiratory allergic diseases such as asthma, allergic rhinitis, hypersensitivity lung

diseases, and the like, (2) autoimmune diseases, such as arthritis (theumatoid and

20  psoriatic), osteoarthritis, multiple sclerosis, systemic lupus erythematosus, diabetes
mellitus, glomerulonephritis, and the like, (3) graft rejection (including allograft rejection
and graft-v-host di.;.ease), and (4) other diseases in which undesired inflarnmatory
responses are to be inhibited (e.g., atherosclerosis, myositis, neurological conditions such
as stroke and closed-head injuries, neurodegenerative diseases, Alzheimer’s disease,

25  encephalitis, meningitis, osteoporosis, gout, hepatitis, nephritis, sepsis, sarcoidosis,
conjunctivitis, otitis, chronic obstructive pulmonary disease, sinusitis and Behcet’s
syndrome); (5) in another group of embodiments, diseases or conditions are treated with
inhibitors of IKK function that will promote cell death; examples of these diseases
include, but are not limited to, neoplastic diseases such as solid tumors, skin cancer,

30 melanoma, lymphoma, and diseases in which angiogenesis and neovascularization play a
role; (6) other metabolic disorders that are sensitive to inhibition of TNF or IL-1

signaling, such as obesity for example.
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20 conpositions. 25 30 In another enbodinent, the invention provides the
subj ect conpounds in the formof a prodrug, Wnichhcan be nefab A m}*y p(rj
chem cal ly ed to the subject conpound by the recip i wi de
vari ety of “gsr)%\c/ﬁ%}& derivatives are known in the art such g'g ¢ ﬁoZ% Phat

rely on hydrolytic cleavage or .oxi.dative actjvatiqn of. the prodrug. The
corr%osi ti gns mgy be ?R?flglélg op e Vaﬁ%t{‘?&@%eéﬁm ﬁ’rﬁsu{’ﬁ&tl LieRndEion, g’SI ets,
capsul es, |@#gREARE oftth@piesnt iM@atbrRBbEAmIRREET By oD pakaterd !f(gg_ms ,
suppositories, etc. As such, the compositions, in phafnaceutically

accept abl e iBBgaEEIlHipansritonealy intravenonsICle intracis i ention ot nfosion,de

vari ety of ' . " e its.my bncluded in a
Vari Sty o GRS Bicdh EHATRAS ASABASIN LAATRSHE, S
conposi i onsansdertrabortopReitoutesufainiaiitraich dndassy B fotmelerdh] 416ne dr4Bgdher!TOr €

of the present, ounds .in one fornul ation, or_ one conpound fromthe
pr esent IOi nv& ﬁ’t‘ﬁt%ﬁi%s?ﬁe unig r%E@HH“%% FONEULBS FRRVERonabran-toxis phagnagentieallyr

anit i di abet i £c4HaiMt carAdrsladufiBR BAYBhicHO:A26ALES for REH HERY34403 Mt fiods of
v ?‘I ods O

Use In.yet another aspect, the present Irmvention provides nme _
treating |Represghtinsentiooradiordontempiatestidernistzationyof stndonmipetinds ofghé presergubj ect

havi c i o i tion. .a.therapeutically effective nt of
e vommound \Bertio BE7 Serot i i Whigf i aEE FARReRER! i deloteat B or A IR ol
ani mal slosuctimépedmmmal s, including , but not [Iim tgg to, primates (e. ga,
humans), cows, sheep, goats, horses, dogs, cats, rabbits, rats, mce an
tﬁe | i Le. Di seases gﬁﬁ%‘ﬁ%ﬁm}?@rﬁ preyswidnafeanditions which sqiire chomoking ection
and 10 ca t L ) iLtions.
' one. g ouse B ed¥etlonal ot dbifee ARG p RO BEMRR YA P s o

di seases, _?_fer kg patiet bod;otvla'ghtpsﬂg%Mhmbbrmgfm?rﬁhtiluﬂgllg mygirpg/@%fsegf | KK
f ti . ese .di seases o ondi,t1 ons nc e: '

R R o T I T P S

[ eSPONSES, wefaha) AO08S to bRREE) nifkd ir by CAGHRbIe ARBLARVBLALVOMRL 15
di seases, such as Crohn's disease, ulcerative colitis, 1leltis an
enteritis: Q,gbfo,ﬁftr,ng/;kg per day, about 0.05 to 10 mg/kg per day, or about 0.1 to 5 mg/kg per

day. Within this range the dosage may be 0.005 to 0.05, 0.05 to 0.5 or 0.5 to 5.0 mg/kg

per day. For oral administration, the compositions are preferably provided in the form of
tablets containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0, 5.0,
20 10.0, 15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0,
750.0, 800.0, 900.0, and 1000.0 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. The compounds may be
administered on a regimen of 1 to 4 times per day, preferably once or twice per day.
It will be understood, however, that the speciﬁc dose level and frequency
25  of dosage for any particular patieﬁt may be varied and will depend upon a variety of
factors including the activity of the specific compound employed, the metabolic stability
and length of action of that compound, the age, body weight, general health, sex, diet,
mode and time of administration, rate of excretion, drug combination, the severity of the
particular condition, and the host undergoing therapy.
30 The compounds of the present invention can be combined with other
compounds having related utilities to prevent and treat inflammatory and

immunoregulatory disorders and diseases, including asthma and allergic diseases, as well
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psoriasis and inflammatory dernmatoses such as dermatitis, eczema, atopic
dermatitis, allergic contact dermatitis, urticaria; vasculitis;

spondyl oart hropat hi es; sclerodernma; respiratory allergic disséBRe8lbsuch as
ast hma, alwewngig4yhinitis, hypersensitivity lung diseasescrusbisheslike,
(2) autoi nmunedi seases, such as arthritis (rheumatoid and , 20 psoriatic),
ost eoar t hr i§ hiteintfhid pit1SHELARR LS {oEm RBrREA aBle¥d DRSO atPihogl abet es
mel l'itus, gloneru one%ihri?élis, and {lﬁgﬁﬁ%l e, (3) grgft refcectfon (ioncl udi ng
al | ograft pethelogiesmotedmboys: af t - v- host di sease), and (4) other diseases in
whi ch undesired infl B{"E’;E ) ns, LA Dl t (8.0,

at her oscl erosi s, rryogl | saB{PYneélJfE g%cl%ré‘ %’t ?f) rcfiR'?I?t%%SOfrsﬁl%a?m%gmsﬁlre g’ieeseghd

cl osed- headompjunds asay easeditegaircdsd with dh sedmflammbtoth ot akdlg@icdigemanch 25
encephglitis, nenjngitis, osteoporqsis, gout, hepatjtis, nephritis, sepsis,
sar coi ddsi §§anemﬁ§e@%e{u§t,pthpg>5y ?ﬁeil%t}‘b’éﬁrﬂﬁi‘@saﬁﬁ?@&rﬁé‘lwmﬁﬁﬁ%a

di sease, SifugbiypinReuBSiEeL, SFRnisk Dinhi® )

enbodi ment s?adi sygg%es or coh |c§ia%?1é9§§e %%%?%’? W'B}(tﬁf,‘ﬁfi#%r[l)%?gﬂgc%bﬁorl KK
functi on t hatagewist) syshasen mterddukird b edchptorardagdnist, af NMIES eecdptoeatagonist,anl ude,
but are not_,l.i.nted.t.0, neoplastic, di seases,such.as. sol.id tunors,.. skin
cancer, 30’%‘?1%8(;&}&1?9 HSE@‘,” t°89€§§§&thﬁs W & 8&8%’@%¥%dajnd
neovascul amhiiafladapdriyigént, oral @tol&x&)su?ﬁfwﬁngaﬁt;ﬁhﬂkmﬁuawrﬁ ageifefor dxagiplar e
sensitive tq inhibition of TNF or IL- signal i ng, such as obesity for
exanpl 0 2vith scompound guch asaceteminophen, pEpiFinSodisneBatamdpibyarofen. on t he

di sease to; | ' L1 L@n, C unes of the

pr osent. | nienp Rl eRRfd BrRl Bibrofe A EAT pilblany £ RAYATS O TRE
i nt r anusculanalgesioy sufeptanyl, sulihc, tenidapauatithedikel Similarly, tedhsthstrcompoumisect i on

or infusion suhcut.aneous. i njection or inpl.ant), inhalation,_ nasal,
Vagi nal . r diave AAEHBRIEREI R SbeinariEen AR 205 oGdr SFBaPeIng
adni ni st r athRBoARdsitRyhifhel Afthat 6C0madesieh Rydrb:a86 tRkongesniStibh 2! e

dosage unit for rruf.at i ons containing conventional non-toxrc pharnaceutically
accept abl e phemisnbiriae, piehyiprapesolamineypyshdonhedripn capmetazdinepephinephringut e of

adm ni strat . T .1 nventid al s | ates, adm ni stration of
the. Compontagizpife 8y REReRlind DGRl C>8: RaRLEmR) 2 e A3k, o,
t he acti ve shclgasedidizng, hysirdcelems edamipbien ccattaftipeatine, 1P dextiEndiBsrplh; al N t he

treatment or prevention of conditigns which require chenpkine ' receptor
modul at i on d&ﬁgté"pﬁ?‘éﬁls?‘g@[“ég @bReRyecdalnR pntifistampen énch piths aboisagenty My bet o 100
ny. administered, by a route and in an amount commonly used therefor, contemporaneously o

20 or séquén’tially with a compound of the present invention. When a compound of the
present invention is used contemporaneously with one or more other drugs, in some cases
a pharmaceutical composition containing such other drugs in addition to the compound of
the present invention may be preferred. Accordingly, the pharmaceutical compositions of
the present invention include those that also contaiﬁ one or more other active ingredients,

25  inaddition to a compound of the present invention. Examples of other active ingredients
that may be combined with a compound of the present invention, either administered
separately or in the same pharmaceutical compositions, include, but are not limited to: (a)
VLA-4 antagonists, (b) steroids such as beclomethasone, methylprednisolone,

| betamethasone, prednisone, dexamethasone, and hydrocortisone; (c) immunosuppressants

30 suchas methotrexatg cyclbsporin, tacrolimﬁs, rapamycin and other FK-506 type
iﬁununosuppres’sants; (d) antihistamines (H1-histamine antagonists) such as
bromopheniramine, chlbrphenira.mine, dexchlorpheniramine, triprolidine, clemastine,

diphehhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
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per kg patient body wei ght per day which can be adm nistered in single or

mul tiple doses. Preferably, the dosage |evel w.ll be about 0.01.to about

25 ng/ kg per day; nore 15 preferably about 0.05 to about 198mdfkdWBer day.

A suit ablWOdysBde | evel nmay be about 0.01 to 25 ngy/ kg parcriasey/sasut 0. 05

to 10 ng/ kg per day, or about 0.1 to 5 ng/kg per day. Wthin this range

t he dosaggromshabine ridiiprizind) afiftadikd, BPprbReffading anﬁzoﬁi&eg?h%nﬂmfm{é@ per day.
y

For oral adpinistration, the conpositions are prefera provided in the

formof PHHREING asiemizple tegfenading, doratadine aetiripigedaxofonaditm act i ve -
i ngr edi en i L. X2Q0,.1.0 . : 0, .50.0, 75.0,
100. 0, 15%758}%!3%16%{1&%{5%@%3 g?otgf’ glfe’ﬁc?%f“%fibﬁg?‘%éﬁ%gﬁ%ﬁég?lb?s 0,

900. 0, anairerogic @genibts (tgrtanalinef metaprosetriol fendterol dicetharihe) alblteros y npt-onat i ¢
adj ustgreng. t.he .dosage 10.the patient o be treated. The conpounds may be
adni ni ggfef’léogze_gﬂ’ aé‘drpéja’l“%gﬂf)'otpe‘?P 108, ??Wﬁg“ﬁégl%ﬁ?°$ﬂ%ﬂﬁmpme@l@% tw ce
per day. lelikontitile diagsnties Ghmskast bRERIcast Bi3hindchS:, FABEIS] oL, SRYE! and

frequency 25 of dosage for any particul ar pat | ent may variell and will
depend upbf-203).devkatriensrbiogyathesis ntiibitors (ilagton BAXe1006);t(f) ron-stéreidabeci fi ¢
conpound e INNTa| 4 L] .and, Lengt.h of . action of that
compound, &%E”ne age?to%%/egsstve(l ng ) g)g%tﬁgrg‘éaﬁoh}eé’gﬁ gid g%}(v%l&?se{a}mmmgenand time

of adni ni kenoaaprofen, buriexiohcid aarmrofenfenlsiifogy fopes Rt fupiofeh BurbRYsEAt Y of the
partifdjl ar, coEdition, anﬁ( t he host, undergoi ng therapy, 30 The conpounds of
the pheselPEPiofRe MdoBHPem Keloaralemmnirmpao iR AP EXSBIOXaBr9RITo RIEEfemavi ng r el at ed

utiliti esplafiod?bfeM ! 'aﬁﬁ‘ﬁo | : alory disorders

and di seag_es,lﬁi ncl u fﬁfgg’atga?ﬁdgéﬁmgﬁﬁh’a : ergé%roﬁagéggﬁwgs%kﬂ%s% WO

02/ 41843 (indpmgtircin @semetarin b fesdo} 0Bdamsc,atitlofenme, fenchefelel fgtlsicavidh as

r heumat oi rd lies .an t her.oscl erosi.s, and thqgse., pathol ogi es noted
ool o Bhnd? 88 ad, Biifec, Alpcag dipinel Y

above. For ‘éxanp . ( . \ .‘.FtH‘PI anmation, the
present  zidometeidSantPonipirde) CenbiicCR AbHvatiOdk (MatdRadit A irhdidraaL ory or
anal ggssl c a entf such '5 _%ls an opiate agonist, a |ipoxygenase inhibitor,
such a5 aff'dMERamyF agid, Bl um%w@%@&;naan:@wdb migeoxylic aid or, such as
a cycl ooxygeAasE(difludiNaPid ' ' I agoni st such as
an interleukin-1 (rle_ceptaor %‘%fg’gga%}’gﬁ‘%ggﬁ%%{“?@g%% G %‘ioﬁl&?‘m asntd, an
i nhi bi t or tepsxiedn)rsalicylzies éacetyl saticylxhadid, tsalfasatazidel asd/thie posdzs1onts (Abidons, Oxi de,
a non- st eéoi dal
ezpiperylon, feprazone, mofebutazone, oxyphenbutazone, phenylbutazone); (g)
. cyclooxygenase-2 (COX-2) inhibitors; (h) inhibitors of phosphodiesterase type IV (PDE-
20 IV); (1) anti-diabetic agents such as insulin, sulfonylureas, biguanides (metformin), a-

glucosidase inhibitors (acarbose) and glitazones (troglitazone, rosiglitazone and

pioglitazone); (j) preparations of interferon beta (interferon beta-1 .alpha, interferon beta-
Lbeta.); (k) other compounds such as 5-aminosalicylic acid and prodrugs thereof,
* antimetabolites such as methotrexate, azathioprine and 6-mercaptopurine, and cytotoxic
25 cancer chemotherapeutic agents; and (1) agents that directly or indirecﬂy interfere with
cytokine signalling, such as soluble TNF receptors, TNF antibodies, soluble IL-1
receptors, IL-1 antibodies, and the like. The weight ratio of the compound of the present
invention to the second active ingredient may be varied and will depend upon the
effective dose of each ingredient. Generally, an effective dose of each will be used.
30 - Thus, for example, when a compound of the present invention is combined with an
NSAID the weight ratio of the compound of the present invention to the NSAID will
generally range from about 1000:1 to about 1:1000, preferably about 200:1 to about -

1:200. Combinations of a compound of the present invention and other active ingredients
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antiinflamuatory agent, or a cytokine-suppressing antiinflammatory agent,
for exanple 10 with a conpound such as acetam nophen, asplrln di ene,
fentanyl, ibuprofen, indomethacin, ketorolac, norphine, ifa PR
phenacetwo02i8i%dki cam a steroidal  anal gesic, sufentanyfCT/USA1SHPAcC,
tenidap, and the like. Simlarly, the instant compounds may be

adm ni st Qﬁﬂdge\ﬁbﬂallﬁalsbébiemxﬂﬁh ihe\efdremiantioiee rinigaf it irseach case, améffetive dosen  H2-
ant agoni st, sinethi.con um_num or magnesi um hydroxi de; a decongest ant
such as Eﬁeﬂﬁé%WW§ﬂﬁFﬁﬁ@“ PEAPEBFShanol ami ne, pseudophedri ne,
oxymet azol i ne, ephinephrine, naphazoline, xylonetazoline, propylhexedrlne
or | evo-desoxy-ephedrine; an antitussive such as codiene, hydrocodone,
caram phen,’ carbet apentane, or dextranethorphan; ‘a diuretic; and a
sedating or non-sedating anti hi stamn of the above agents may be
adn1nﬁ£tered by a route and in anigﬁgﬂxiiggnnnnly used therefor,
contenporaneously 20 or sequentially with a conpound of the present

i nvention. Wen a conpound of the present invention is used

cont enpor aneousl y vmcageoﬁ@nésolmt%u@mb@bw% obtained frem cormsrcial

har maceut i cal OSiaki OHh&bn ' Hgldﬂﬁ o the
(F:)orrpound %OPFC% ﬁ‘ga{p?rée@en I nven%ﬁt %@%@%’r eferrﬂ%l{g%%’cor I ngl iﬁe?%]e
plhar mac e uivereakcordedasa Manm:sﬁemxmtme MizddMR. spamenneteon&gmﬁcmdt@eakme t hat
al so contain one r r.active ingredien 5.in |

conpotthd Bpule Ol@sogﬁﬁ @ﬁ’ﬂ% Eﬁ?ﬁ&g dtg?et %?‘MF g’ccl"lasdt (5'}'%2%6‘; 1ehts
that may pe BfUEE'sﬂ?g‘ﬂethBﬁblﬂmg%Hﬁ%@ D edth E4) 288 BikiberBiPRstbE Eledtidner

admi nistered separatély or in the Same pharmaceuti cal corrp05| tions,
i ncl ude, bmizatie () mass quccammreeqyiedmﬂ&wm%aﬁdsi@ (naﬂss steroi ds such

as becl oneth sone th red ol elafet

dexanet ha¥5H&° gtr?& %&?%’cgﬁ;‘f’fls n%es Pc?er%nosu%g?%égbgn S r%ﬂﬂﬁe’as

net hot r ex ﬁl@@ﬁ@y&ﬁ@mmm ab@idaatd Gfleaich foananyaentheses). dh tedblesfasinglént/y pe

i Mmunosuppr essants; anti hi stam neéQ\%Hl?hl st ami ne nt a?t?nl sts) such as

br ormb?uenlviﬂaﬁisrfépom f@f PiedviHdps aenotlad M PP AamAREE themo 9°B'1"E‘ﬂ di ne,

clemastin y d Lenpancae
hydr oxyzi %e"mgisg%%@lt‘]ag?ngk 5%%“@%0 411]‘8%%%‘3' %eA%ER f%g%ﬁ PCT/ USOL/ 51403

pr omet haz iFheetrospray iveymation (BSI) amat mcmetmywbmﬁpvmonéuﬂmmﬂﬁw%
h | f di
P exor ennai st GlAERSTE e bR AR spek o ERA RS o R PP FSpLe” | O

anti - ast higkvery, Nefhaldsthbahalyte was dissolved in methanol at0.1 mg/mL and 1 microliter

'20  (pL) was infused with the delivery solvent into the mass spectrometer, which scanned

from 100 to 1500 daltons. All compounds could be analyzed in the positive ESI mode,
using 1:1 acetonitrile/water with 1% acetic acid as the delivery solvent. The compounds '
provided below could also be analyzed in the negative ESI mode, using 2mM NH4OAc in

acetonitrile/water as delivery solvent.
Preparation of Synthetic Intermediates
Method A
30 For compounds of the invention in which W =N and X = CH, and the

corresponding o-keto lactam (i.e., isatin) is commercially available or can be prepared by

known methods.
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adrenergi c agonists (terbutaline, netaproterenol, fenoterol, isoetharine,
al buterol, 5 bitolterol, and pirbuterol), theophylline, CT NP4 WHRS i um
atropi ne, iwpabufrsum brom de, |eukotriene antagonists (zg{'/hﬁhgﬁo
nont el ukast, pranlukast, iralukast, pobilukast, SKB- 106, 2 é;, eu o?riene
bi osynthesis inhibitors (zileuton, BAYGLLARY : (f) non-steroida
antiinflammatory agents (NSAIDs) such as propionic acid derivatives
(al m noprofen, benoxaprofen, bucloxic &id, carprofen, fenbufen,
fenoprofen, fluprofen, flurdiprofen, 10Abuprofen, ingoprofen, ketoprofen,
m ropr of en, naproxen, oxapLyzin, pirprofe
tiaprofenic acid, and f oben), aceticTagid g
acenet aci n,” al cl of enac,~etTHdanac, diclofenac, fens
fentiazac, furofenac, ibufeRac, isoxepac, oxpinac, ‘
tolmetin, zidonetacin, and zonepirac), fenam c acid derivatives
(flufenam c acid, meclofenamc 15 acid, nefenamc acid, niflumc acid and
t ol f enam c cid} .ﬁgg?enylggrboxylic acid derivatives (diflunisal and
f1 uf eni sal ) 2 7BV (RETERYRIN i r oxi cam sudoxi cam and  t enoxi can)
salicylates (acetyl salicylic acid, sul tasehazine) and the pyrazol ones
(apazone, bezpiperylon, feprazone, gofdbutazone, oxyphenbutazone,
phenyl but azone); (g) cycl ooxygenade-2[ ( GDX- 28Hj nhi bitors; (h) inhibitors
of phosphodi esterase type |V (PDE Y\ # N anti - di abetic agents such as
i nsulin, sulfonylureas, biguanides (netfor \nﬁl a- gl'ucosi dase inhibitors
(acarbos®) and glitazones (troglitazone, rosiflitazone and pioglitazone);
(j) preparations of interferon beta (intggferon beta-l.alpha, interferon
beta- |.beta.); (k) other conpounds such as 5-am nosalicylic acid and
prodrugs thereof, antinetabolites such as nethotrexate, azathioprine and
6-nercaptopgﬁgqg, and cytotoxic 25 cancer chenot herapeutic agents; and (1)
agents that’ Pr ctly or indirectly interfere with cytokihe signalling,
such as soluble TNF receptors, \(TNFgnti bodi es, sol uRl e gyl receptors,
IL-1 antibodies, and the lik }‘§hgﬁmeight rati o of]| thesgenpound of the
present invention to thed Rd astiveTmr edi NE% be varied and will
depend upon the effective ljose\ of each ingredieyt. nerally, an effective
dose of each will be used. 30 Thus, for exanple, when a conmpound of the
present l10nvention is conbined Wit h an NSAID the weyght ratio of the
conpound of the present invention. to the NSAID will generally range from
about 1000:1 to about 1:1000, -preferably about 200:1 to about 1:200.
Conbi nations of a co £ i [ . Y
e 1% Agge%gg&ontomd%&mé iv (3Y 'Y 590 nANG; BleBfed 36¢dr¥ige to
Walters, et al. Tetrahedron Lett. 1994, 35, 8307-8310) in 200 mL of THF at 0 °C was

added a 3.0 M solution of MeMgCl (39 mL, 117.0 mmol) in THF. The reaction was

15  stirred for 30 min and quenched with a saturated NH,4Cl solution. The solids were
removed by filtration, the filtrate was dried over Na,SOq, and concentrated to dryness to
obtain a solid. The crude product and MnO; (36.0 g) were stirred vigorously in 100 mL

of benzene for 18 h. More MnO; (5.0 g) was added and the mixture was stirred for
another 3 h. The reaction was filtered through Celite; the solids were washed with

20 EtOAc, and the filtrate was concentrated to give a solid. The crude product was purified
by chromatography (silica gel, hexanes/acetone, 85:15) to give the desired ketone vas a
solid (16 g, 68 %). '"HNMR (DMSO-ds) 5 8.00 (s, 1H), 3.89 (s, 3H), 2.43 (s, 3H), 0.92
(s, 9H), 0.36 (s, 6H).

25  Step 2:
29



WO 02/ 41843 PCT/ US01/51403 will generally also be within the aforenentioned
range, but in each case, an effective dose of each active {4 goprdpoemt

shoul d be used. 5 EXAMPLES Reagents .and sol vents used beI o%&sg é)eoobt ai ned
from conmm¥Q §2%184 sources such as Aldrich Chenical Co. F lél

W sconsin, USA). 'H NWR spectra were recorded on a Varr an Gemni 400 M—lz
NVR spectroneter. Signidicant peaks GsH or der: ;
multiplicity (s, d, doubl tet; m multiplet;
br- s, broad singl Bl ing gon and nunber of
protons. Electron gation-(E A" A\Qn a Hewl ett
Packard 5989A mass .spEctroneter.OMass spectronetry resul tsyaye reported as
the ratio of mass over charge, followed by the relative a&ndance of each
ion (in parentheses). In tables, 3 single me 15 wval ue |§ reported for the
MiH (or, as noted, MH) ion containing the npbst commmon dtom ¢ i sot opes.

| sot ope patterns corrresm&eluéeffwm(qzqog@tﬁc&nﬁm muﬂchahehicamps

El ectrospra i oni zatjon ESI%AE)mass spectronetry 817. ﬁé’i ré\fgs condu ted on a
Hewl et t - ikreaultes, Wscomsm, &SAorand Sracaly-Aadutddimethisiit-drm errgnéfﬁe €HP1 100

HPLC for s Vv NFmf taetpanol
at 0.1 § %}9?934 bl ?fe}éﬁegﬁ)ﬁ g%b(lzntwas %%@%ﬁ%ﬁ?ﬁ?sggﬁ vlg)ry sol vent
into t he magéroside ¢2. Otgtrﬁs 6mmuthi The dakaedsblutionomasishivret dn 4rb61D bathlat 8OPE foll |
conpourids could be anal yzed in_the positiyve ESI, node,

acet oni t ri L8 ndhe reagtion Wf@’&%fﬂ@‘i canges bethdiluted wigh water (5 ’g‘gb g‘gqﬂ%c:egiarﬁ‘é.d @
conpounds %\&éqlﬁﬁecp ef%reaphéif; @J/e eori%%tea 2% g@ﬂm Q/aEﬂE% WigDRhiey anfréliedode,

usi ng 2nmv acetoni ivefy solvent. 25 Preparation
of Synt het itegivatierdeentedpredudvivi (108l g BDNPBI(EMS@@da)dsB Bf (didhe=R8idy &iftHmri i n

1S Comibr cithl 192 (& ekt B 05 bbb BE07 RS Wy BokTaRee ATy 9p ™

02/ 41843 Sghegr, 1.431z, 1H), 7.55 (ddd, J=8.3, 6.8, 1.3 Hz, 1H), 4.14 (s, 3H).

Step 3:
@?;: @%ie/\
15 ' vi ' iii

The acid vi (500 mg, 1.99 mmol) was dissolved in 5 mL of MeOH and
conc. H,SO4 (1.0 mL) was added. The reaction mixture was heated at reflux for 22 h and
brought to room temperature. The mixture was concentrated and the residue was

20  dissolved with water and adjusted to basic pH by the addition of solid K;CO3. The
aqueous phase was extracted three times with EtOAc. The organic extracts were washed
with brine, dried over MgSOQ.,, filtered and concentrated to dryness to give the desired
ester iii (300 rrlg), 'H NMR (DMSO-d¢) 5 8.47 (d, J= 8.4Hz, 1H), 8.26 (s, 1H), 8.08 (d,J
= 8.4 Hz, 1H), 7.93 — 7.87 (br s, 2H), 7.84 (br t, .f= 7.0 Hz, 1H), 7.67 (brt,J=7.0 Hz,

25 1H),4.15 (s, 3H), 4.02 (s, 3H).

A number of variously substituted isatins are available from commercial
sources. Alternatively, literature methods described their preparation from the
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O Preparation of Internmediate iii 5 iii Step 1: 10 Viv . 18 APR 2005
PCT/ USCL1/ 51403 To a solution of the al dehyde iv (22.0 g, 9§ OAp*Ru
prepar ed g sRiMing to Walters, et al. Tetrahedron Left.

8307-831010 /1 550 L of THE at 0' C vas added a oMo M solCrdeis :f\/bl\/gCI

39m, 1 t d-
((quenc hed gvﬁzﬁ%pg a% &cgzgﬁﬁg%egg%&ﬁ gamnﬁ“ieé T eégmﬁgr %u% ﬁ;tg%g\}gagmg; :
filt rgt | Otan Hd}ﬁeleﬁdééd flfﬁfaesmdeﬁhﬂpﬁg:e@?&er(sdgagwﬁggﬂ Gatlics OTve€ Tl '[‘a;tr?g to dryness
t tain.a soli e ude prodyct an re stirred
viogo?ousl eXandrp d\. Ferreig, fsl;]fvaslén&elo %P@gmga?eiren yitarad8edided and

the m xtu f ered through
Celite, the 12’??3’&"&’?%“&*%55 SRRy Bl Beol e O e 1. 0L

conce n’i r al etahedrayi Aasters 36 52,038Th@ 9@6)D;cbeStpH@tmctprmémp \iseefSodlglet ddy J. Org. .

ot one. v GEoR's% 3bM (088 SRR FRER RS o) pidpech oot Bebitieafih ek g0

(s, 3H, 4 4Bd , Cdr. 2601538 (1961 %metognﬂ@s(r e, Filiyuld Der 2080 Grg. @ﬁerw)
02/41843 v_1 APR 2005 P /US /51403 vi To a mXxture of |sat|n (1.2 g,

8. 15 mmol 51 AlérﬁleﬁG)&;r?eﬁﬂsvsmanwthod (w44, Wassoes, enils Jofig. (CheiAd, 8ahdds,

5-acetyl - ug z 4 ol ,
prepar ed | n gp rml(fh %Aﬁn@e\é#éﬁ@,w ldi[ ?Jeﬁal?eagédggﬁg%?gSSl um
10 7303 ,(1994); an oxmdole route (see, Kraynack et al Tetrahedron Letters, 39, 7679,
(1998); and via bis(alkylthio)carbenes (see Rigby, and Danca, Ten ahedron Letters 40,

689, (1999).
Method B ' B
15 '
Preparation of Intermediate vii
vii
Step 1:
EtO,
Y 9 S
R :
20 .
viii . ix

A solution of the amide viii (1.87 g, 10.6 mmol) in 20 mL of THF was
cooled to —78°C under nitrogen. A 2.32 M solution of n-BuLi (11.4-mL, 26.5 mmol) in
25  THF was added to the cold solution, which was then stirred at —=5°C for 3 h. The reaction
was cooled to ~78°C and dicthyl oxalate (3.65 mL, 26.5 mmol) was added. The reaction

was allowed to reach room temperature and was quenched with water, followed by
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hydroxide (2.0 g, 35.6 mmvl). The dark-red solution was stirred in an oil
bath at 80C for 18 h. The reaction was cooled in an ice bath, diluted with
water (5 nL) and acetic acid (2 mL) was added. The preci pl BahfK )
col | ect edVBY2#i83 rati on, washed with water, and dried -t FGFYVRIBFHE desired
product vi 1.3_1%). 1H NVR (DMSO-d6) 8 8.54 (dd, J= 8.5, 1.0 Hz, 1 10 H),
8.02 (s, ]E%é),A e @agugoud ph&e3yas Bxadted thied) times. with EH)AG i)e organi@extsactsiH) |

7.73 (ddd, J= 8.3 .6, 7. 1, 7.55 (ddd. .J= 8. 3. 6,8..1.3 Hz, 1H),
b 1a (99 e cofyiged drieh ovei M 0 Mlleret ad cditEttiateto irests Yt 0 68 o
was di ssol(y8d)i M‘héciﬁde(@fod\ieadaﬁmdiﬁeﬁ%hrd%%aﬁﬁy (@ilith peEs,6@HAEE0H T he

reaction mxture was heated at reflux for and brought to room

t enper at ur¥:3)thgivgithe destredigtoederde as ameid 68082.t23¢%)- esi due was 20 di ssol ved
with wagter and adjusted to basic pH by the addition of solid K2Q3. The
aqueous phase was extracted three tines with Et OAc. The organic extracts
were washeitep®ith brine, dried over MgS4, filtered and concentrated to
dryness to give the desired ester iii (300 ng). 1H pMR.(DVSO-d6) 8 8. 47
(d, J= 8.4Hz, 1H), 8ERB,QS, 1H), 8.08 (d, J = 8.4 HA,?1H), 7.93 - 7.87 (br
s, 2H), 7.84 (br t, J=z 70Hz, 1H), 7.67 (br t, Ny Hz, 25 1H), 4.15 (s,
3H), 4.02 (s, 3H). nfberPof varTousTy subst i atins are avail abl e
fromcomercial so ternatively, literat described their
preparation fromthe 30 \H) 041843 1 8 APR 2005: PCT/
correspondi ng anilines (or equivalent aromati c am nes).” For exanpl e,
substituted isatins cagybe prepared via a Sandneyer yor ocedure (see,.Sinon
J. Garden, Jose C. Torres, Alexandra A Ferreira, Rosangela B. Silva,
Angel o C. Pinto; Tetrahedron Letters. 38, 9, 1501, (1997) and references

cited tsherein); a fo i i h - t | <, Tetrahedron
Lot tord'5re 80 Sag H?%%?‘ﬁ;hgg&%%o?ﬁ('g?@fpngé’pz?%"ce Sjbes?%%%l‘%%l | et al., J
Org. CherbutylBihetiadity1{11L08MY) imidazBlov (650Brg,KET6 thmsb) ad piussiuhde)ratiesedur e

(see, Baungarten, et . . .
64 mg, 10.07 mmol) in 6 mL of EtOH/water (1:1) was placed in an oil bath at 80°C for

18 h. The reaction was brought to room temperature; concentrated to remove the EtOH,
diluted with 3 mL of water, and 1 mL of AcOH was added. The solution was refrigerated
15 for 24 h, at which point a solid precipitate Was collected, washed wﬁh water, and dried to
give the desired acid x (200 mg, 32 %). 'H NMR (DMSO-dg) & 9.26 (s, 1H), 8.60 (d, J=
) 5.7 Hz, 1H), 8.46 (d, J= 5.7 Hz, 1H), 8.09 (s, 1H), 7.85 (s, 1H), 7.77 (s, 1H), 4.15 (s,
3H). '
The corresponding ester of this acid can be prepared as described in
20  Method A, Step 3, or other standard methods known to those of skill in the art.
Alternatively, this acid can be converted directly into the corresponding aldehyde using
methods well known in the art.

Method C
25
Preparation of Intermediate xi
'CO,CHy
N
! TN 'CH3
AN N
N
| 2
N
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al., J. Org. Chen:. 26, 1536 (1961)); a keto am des (see, Fum yuki, et al.,
J. Og. Chem 51, 415, (1986)); a Gassman nethod (see, Gassrran et _al J.
Org. Chem 1344, (1977)) ortho-lithiated anilines %’1% }%ﬁawasam
et al., W%)Z[ﬁ“dsr on Letter 35, 10 7303, (1994); an oxi ndol 01{% see
Kraynack et al., Tetrahedron Letters; 39, 7679, (1998); and via

bi s(al kyl t hi o) carbenes (see Ri gby, and Dfnca, Tetrahedron Letters 40;

6S9, (1999). Method B 15 Preparation of Internediate vii vii Step 1. 20 ix A
solution of the amide viii (1.87 g, 10.6 nmol) in 20 nL of THE was cool ed
to -78C.under nitrogé€hhis memoais dwasiakiot bnMetidd B; dboive. Irﬂiﬂlisélneﬂlgd 2fetd- nmol )

in 25 THE adde oIhe old solution stlrred at -5C for
3 h. The r@i‘i&%ﬁ"c B° 184188 %ds flfﬁﬁcswataﬁh Wﬂﬂfg&é n(‘?é“’és n., - 26.5
mol ) was added. The reaction was allowed to reach roomtenperature and
was quenched with water, followed by 31 WD 02/41843 1 8 APR 2005

PCT/ US01/ 51%6B1Et OAc. The aqueous phase. was extracted three tinmes with

Et OAc, the organic. extracts were conbined, drggg over MySO4,.filtered,
and concentrated to dryngssgfo obt al n an 0|I ( The crude product
was purified by chromatPg ph\ lica gel, CH MeH,; 97:3) to give the
desired ketoester ix a >% e,dLZ,Q-x X, 10 A m xture
of the ketoester ix (680 rrgH 20 rrm)l) 5-acetyl - 2Nt-

but yl di nmet hyl silyl-1-net hyI | m dazol e v (660 nyg, 2.__76 mol ), and potassium
hydr oxi de X .

10 - A solution of the required carbamate xii (1.74 g, 6.37 mmol; prepared
according to Venuti et al., J. Med. Chem. 1988, 31, 2136) in 20 mL of THF was cooled to
~78 °C under nitrogen. A 2.2-M solution of n-BuLi (6.1 mL, 13.4 nl;nol) in THF was
added to the cold solution and the mixture was stirred at ~78°C for 1 h. Diethyl oxalate
(1.04 mL, 7.64 mmol) was added and the reaction was allowed to reach room

| 15 temperature. The reaction was quenched with 10% aqueous NH,Cl and diluted with
EtOAc. The organic layer was washed with water, brine, dried over MgSQy, filtered, and

« . concentrated fo dryness to obtain an oil (1.79 g). The crude product was purified by
chromatography (silica gel, hexanes/EtOAc, 4:D)to givé the desired ketoester xiii as an
oil (1.1 g, 58 %).

20
EtO,
Syes |
Z N N0
H

Step 2:
xiii - xiv

A mixture of the ketoester xiii (1.0 g, 3.4 mmol), 5-acetyl-2-t-
25 butyldimethylsilyl-lQmethyl imidazole v (882 mg, 3.7 mmol), and potassium hydroxide
(760 mg, 13.6 mmol) in 8 mL of EtOH/water (1:1) was placed in an oil bath at 80 °C for
24 h. Thereaction was brought to room temperature, diluted with 20 mL of water, and 2

mL of AcOH was added. The yellow solution was refrigerated for 4 h and the yellow
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(564 ng, 10.07 mmol) in 6 nmL of EtOH/ water (1:1) was placed in an oil bath
at 80C for 18 h. The reaction was brought to roomtenperature
concentrated to remove the EtOH, diluted with 3 nL of watet$ 8 AR 205 1y of
AcOH was awdedtis1siBe sol ution was refrigerated 15 for 24 h PféilE/USWSéW3p0| nt a
solid precipitate was col |l ected, washed wth water, and dried to ive the
desi red ac|m>edle§ tepformed y_gr@,gollecq@d ky/AlteatiosOvagdied with vager and efhy, and, d( d, .J=

S e £ el bl e bl i B i sl A B B T

described iy, 12f), 6% (0l /A 8.8 HS, 1RY, 8AIGHE, 11B); 8004, 101 S H,9m (ddoJt hose
of skill in the art. Alternatively, this acid can be converted directly

into the corBSshdkism ARl ety ), lﬂfsll5r{g 3Bkt hods wel | known in the art.

Met hod 25 Preparati APR 2005
bCT] U800 22405 Thi o GRS bEa aﬁ@%%&%ﬁ@%ﬁa&%ﬁnb}@% hi s

met hod, netkktholdal, Gmrﬁ @xbyaﬂgememodsknbvirminthadrtoﬁltdmaﬁmly,rthisabidaaan(bn of an
ani line derivative Ste xii 1Q, A h uir d car banat e
X1 (17" g dipany b s eouepaading A0s o kelmeoy e RS 0" Cram
1988, 31, 2136) in 20 nmL of THE was cooled to -78 C under nltrogen A
2.2-Msolution of n-BuLi (6.1 nL, 13.4 mmol) in THE was added to the cold
sol uti on anMetkmd i xture was stirred at -78C for 1 h. Diethyl oxalate
(1.04 7.64 mmol) was added and the reaction was allowed to reach room
15 te rature. The reaction was quenched wth 10% aqueous NH4Cl and
diluted with EtQAc. Ahqltemneivt iethad 6f asearhblivasthe finali fidmevairk invobvesagin. dr i ed

over MgSH, filtered,  and concentrat ed to dryness to obtain an oil (1.79
g). The cruaediicdgaurlingss indicated elowy :

O.Me
OZH COZMe COzMe X
Mel POBI‘3 zZ
> m 5l
o
xv xvi xvii

15
To a stirred solution of 2-hydroxyquino1ine-4-cafboxylic acid (Lancaster,

. Windham, USA) (10 g, 50 mmol), anhydrous potassium carbonate (10.35 g, 75 mmol)

| and anhydrous DMF (200 mL) at room temperature under nitrogen was added
jodomethane (6.14 mL, 100 mmol). The mixture was stirred for 16 h, then poured into

20  saturated aqueous sodium bicarbonate (150 mL). The resulting solid was washed with

. water (2 x 50mL) and dried by suction to afford the desired product xv (9.1 g, 90 %). 'H
NMR (DMSO-dg) 8 12.14 (brs, 1H), 8.05 (d, J = 8 Hz, 1H), 7.55-7.60 (m, 1H), 7.39 (d, J
= 8 Hz, 1H), 7.21-7.28 (m, 1H), 6.85 (s, 1H), 3.93 (s, 3H); ESI-MS m/z 204.1 (100,
ME),

25 A solution of 4-carbomethoxy-2-quinolinone xv (655 mg, 3 mmol) and
POBr; (1.9 g, 10 mmol) in toluene (20 mL) was heated at reflux for 2 h, then allowed to
cool to rToom tempefature and poured into ice water (25 mL). The mixture was extracted
with ethyl acetate (3 x 50 mL). The organic extract was combined, washed with water
and brine, dried (MgSQO,) and concentrated in vacuo. Flash chromato gréphy

30 (hexane:EtOAc 4:1) afforded the desired product xvi (400 mg). 'H NMR (DMSO-ds) &
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chromat ography (silica gel, hexanes/EtQOAc, 4:1) to give the desired
ketoester xiii as an oil (1.1 g, 58 %9. 20 Step 2: Xiv A rgi&pwrmtsof t he

ket oest er, 09 3.4 mol), 5-acetyl-2-t 25
but ylI di rTéY‘?tfub%/hsﬁl/l -l -met hyl im dazole v (882 rrg, 3 7 m‘rDIP)CT/USOl 5168 assi um

I d
o I bat h R62BO TG 3P, bR 00 te 1ROAT 6n1 g Sbr b . 1. 7USTH el ur 0,
dil.uted wbp28yyl of water, and 2 nl of AcOH was added. The yellow

sol ution was reffigerated for 4 h and the yellow 33 5 10 1 8 APR 2005 WO
02141843 PCT/ USO1/ 5A4GBltlnaeﬂl4€Bbuthhtanﬁ3th‘eﬂylwmrdazde[47ekxhg,c[) To/miidlf r ati on,

hed w th d et d t i d xi 163
. 10 o o HERiHe RRREE HHefr o Sytiesiss g, §65)ag M4iprordy “p sE' (b -
8.5 156 tﬂborﬂéﬂhoxﬁqxﬁﬁolﬁr& xvi @45 rﬁg,Q)lSE(ﬂmoiD-mDMFHZas dékﬁxeﬂwﬁ@nft%enJ 8.5,

4.3 Hz, e correspondi ng ester of this

aci d can f?é%’ﬂ’épa?‘{;@ba}s% (ﬂ%§t§r p@éémmol),mpmﬂlwldes@@@gg 0.lommgY) asher net hods
gl ko s sl B USRI b 1
al ternati !/@h nﬁhdnnnlxtufe \&Mlmmedm@cddim fdonaﬂenﬂpeatmwan&wamﬁhbméﬂuaugh n-,
medi at ed C?jflg % &qu]g thI g(gjmf%%h?f?ac%(taatSWWate ZMOI%L))(\\/Na:S%gd %Bgn%l tﬁe orgér\llllcl --Ti
10 extract was collected and washed with water (3 x 50 mL), brine (1 x 50 mL), dried
(MgSO0y,), filtered and concentrated in vacuo. Flash chromatog;apﬁy (gradient elution:’
hexane to hexane:EtOAc 3:1) afforded the desired product xvii (173 mg, 66 %). 'H NMR
(CDCl3) 8 8.62 (d, J=8 Hz, 1H), 8.36 (s, 1H), 8.20 (s, 1H), 8.04-8.07 (m, 2H), 7.17-7.76
(m, 17H), 4.04 (s, 3H); ESI-MS m/z 496.3 (100, M+H"). .
15 The general synthetic methodology of Method D can also be applied to

other aromatic halides. For example:

Preparation of Intermediate xix

CH,OH CH,OH
- . —— L
) =
Niglael NN
/NJ
20 xviii xix

To a solution of 1-methyl-5-(tributylstannyl)imidazole (9.5 g, 25.6 mmol,
Gaare, et al., Acta Chem. Scand. 1993, 47(1), 57-62) in 75 mL of anhydrous benzene
which had been degassed by bubbling nitrogen through it for 5 min. was added the chloro
25  quinoline xviii (4.1 g, 21.3 mmol, Hasegawa, Pharm. Bull. 1953, 47-50). To this solution
was added tetrakis(triphenylphosphine)palladium(0) (1.06 mmol, 1.23 g). The reaction
was heated at reflux fof 14 h, at which time it was cooled, the volume of solvent reduced
to about 15 mL under vacuum and the solution placed on a silica gel column. The

column was eluted with 5% MeOH in methylene chloride to give 3.5g of the alcohol xix,
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To a stirred solution of 2-hydroxyquinoline-4-carboxylic acid (Lancaster,
W ndham USA) (10 g, 50 mmmol ), anhydrous potassi um car bongt § (Phozn@;% g, 75

nmol ) and rous DMF (200 L) at roomtenperature un n was
added cﬂ)%é‘gﬁ'g’ne (6.14 nL, 100 nmol). The m xture was g?l /rdr%gi alggf 16 h,

th d into 20 _ The
resul F?ﬁ;esoi 1w AR IR SR G 70 (e P B2 G P 0 Be ety oo
af z%d t8h859w§|1&);17 B4 o uED, %%(91%79%58(1%)71%& 1%@/@@?6)618%11@%4 (13;
7 2107, 285@fh(dlﬁj’5 @%@H)sﬂimﬂé 93 (s, 3H): ESI-MS m{z 204.1 (100,

MHt) | 25Aso|ut| 3 mmol)
and POBr3 (1.9 ggls(r%:lcr?gif)y ({chfe{}féir‘% rfeél mor}'?é b&?& oﬂ%{néﬁﬁ%rh ux for 2
h, theh aBémibdifo@Exa:mple L% drtbyrasttteemmbdswrenlmodmpmﬂmaﬂt.l nto ice water (25
m.). The m xture was extracted wth ethyl acetate (3 x 50 rnL). The

organi c extract was conbi ned, washed with water and brine, dried (MgSO4)
and concenjdigb®g i N vacua. Flash chronatography 30 (hexane: Et OAc 4:1)

af forded the desired product xvi (400 ng). 'H NI\/R (DMSO-d6) 5 34 1 8 AP R
2005 WD 02/41843 PCT/ US01/ 51403 8. 52 8.57 (m. 8.04-8.08 (m 1H),'8.25

4501 bty stannyl -1 TP R EIBRES eth%”%a%%b@%ﬁmswféhé@é%w'°” °

accor th ngring isha uesmatiz akl an ar&x'l@fidﬂ&ﬁ‘la&, is 119&17m tﬁﬁac)upaagr&cmrorm 4 5

car bonet hoxy- qui noline xvi (145 ng, 0.53 mmol) in DMF was degassed with
nitrogen for 5 mn.. Pd2(dba)3 (49 ng, 0.053 nmol); cuprous iodide (20 ny,
0.1 nmol) and tri phenylc@ggl ne (32 ng, 0.10 mmol ) omee added, and the

m xture was stirred at Cefjor " The nixture has allowed to cool to
room tenmperature an ter@d"ﬁ%@%h cel (SMuting>wi t h 50nL et hyl
acetate). Water (50 dde %‘%QE{’GH organ Qrexpract was collected
and washed wi th wat er X rlne(1x50m_, dried (MSO),
filtered and concentrat ed in vacuo Fl ash chr omat ognaphy (gradi ent
elution:' hexane to hex8ne: Et OAc 3 1) or ded t he“Yesired product xvii

173 ny, 66 %. 3H NVR 836 1H), 8.20
(o A% LSO Op 7? 17H) Oﬁi (S ¥

(s, 1H), 8.04-8.07 (m 2H) ESI - N5 M z
496.3 (100, MH). (Iio
- NP oS

xxii xxiii )‘1 "/

A mixture of ethyl 3-cyano-2-hydroxy-5,6,7,8-tetrahydro-quinoline-4-

15  carboxylate xx (7.8 g, 0.032 mol; prepared according to Snyder, Org. Synth., II, 531 and
Isler et al.,. Helv. Chim. Acta, 1955, 38, 1033) in water (9 mL) and conc. H,SO4 (9 mL)
was heated at reflux for 3 days. The mixture was cooled and diluted with water. The
resulting precipitate was collected by filtration and washed with water to give the desired
carboxylic acid (4.4 g, 71 %). '"H NMR (DMSO-df,) 8 6.34 (s, 1H), 2.10-2.20 (m, 4H),

20 - 1.61-1.70 (m, 4H); ESI-MS m/z 192.1 (100, M-H").

_To the carboxylic acid (4.4 g, 22 mmol) was added thionyl chloride (30
mL) and the mixture was heated at reflux for 1 h, then allowed to cool to room
temperature and concentrated in vacuo. To the residue was added ethanol (20 mL) and
the mixture was stirred at room tehlperamre for 5 min. The mixture was concentrated in

25  vacuo to afford ester xxi (3.4 g, 70 %). "H NMR (CDCl,) 8 6.80 (s, 1H), 4.17 (q,J=7
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15 The general synthetic nethodol ogy of Method D can al so be applied to

other aromatic halides. For exanple: Preparation of Inter{rgdirRR @08y CH2CH
20 xviii L xix To a solution of 1-nmethyl-5-(tributylstann I)lmdazole (9.5
g, 25.6 WRI2H184%aare, et al., Acta Chen. Scand. 1993, 47(FFT/USHVES i 75 ni

of anhydrous benzene which had beén degassed by bubbling n|trogen t hrough
it for 5 Hﬁ, ﬁf{),\ﬁa@ﬁ-aﬂéém 153" lfﬂﬁl-bﬁ)(%}@uilﬁal(t, de %Hzj 3H); £SI-MS np4222.2mol |

Hasegawa, %? Bul | . 1953, 47-50). To this-solution was added
t et r aki S((III‘I p ean phosphi ne) pal | adi um(0) (1.06 mmol, 1.23 g). The reaction
was heated at refl moéstrrréhélsoh;tmﬁtofmmaﬁxmmdotmms aoedlphh, anhidrouo! ume of

11 oa qERHGRERRST IS ThD Bt SLeE FROBen e LGP ANSEPIOPHENR PR o or | o
to give 315000fhnidifard 'tﬁ?ﬂﬂp tride @92 41,9, fB&o@OO&ﬁe%Qégﬂ&f‘aﬁue

PCTT U201/ B0 TR Tohrgy ddeiag wl, i S xnmnot), 5 7884, 3= 7.0
Hz, 1H), sodiuggbi¢arbonate-f10 mLpwag addedllﬂl)ldﬂﬁoigamc layer wadcdiected Hried7. 71 (s,

b bonoi - SORTRR B b b Yok Elrndetohfiorghly gigwatRacy - TS
descri beCDSf-S)raﬂEi@HHh@désu%d pOFidiRY HA A kxifBI7IGH dg 2’7@%} HIRWIR (@Dtnyaqrzs

Method E This method is a variation on Method D, although in this case the
fused A GO %d9i(g, A5t7 He.sdB): 2.83-30V0(ns i Brloifat Pé (my; #H), dt?é) t,s/u2&W,in the

coupligng #B2ELE RIS mis ¥ 0 B0+,
To a stirred solution of triflate xxii (173 mg, 0.48 mmol) in 1,4-dioxane (5
mL) was added tetrakis(triphenylphosphine)palladium(0) (60 mg, 0.05 mmol), lithium

chloride (67 mg, 1.5 mmol) and 1-methyl-5-(tributylstannyl)imidazole (216 mg, 0.58

mmol) and the mixture was degassed with nitrogen for 5 min. The mixtire was heated at
‘15 reflux for 18 h under nitro gen, then cooled and diluted with dichloromethane and water.

- The organic layer was collected, washed with brine, dried (N2,SOy), filtered and
concentrated in vacuo. Flash chromatography (CH,Cl, to CH,Cl;: MeOH 1.5:98.5)
afforded the desired product xxiii (168 mg). '"H NMR (CDCl3) 6 7.63 (s, 1H), 7.41(s,

‘ 1H), 743 (s, LH), 4.39 (q, /=7 Hz, 2H), 3.99 (s, 3H), 2.83-3.07 (m, 4H), 1.78-1.95 (m,
20  4H), 1.29 (t, J= 7 Hz, 3H). MS m/z 286.2 (100, M+H"). o

Method F

This method also illustrates a variation to Method D, but in this case W =
25 X =CH (utilizing a naphthalene framework).

one OzMe OoMe | OzMe
- —
!

Trltle

xxiv XXv : xxvi

To a solution of methyl 3-nitro-2-naphthoate (purchased from TCI, 1.62 g,
30 7.0 mmol) in MeOH (20 mL) and EtOAc (20 mL) was added 10% Pd-C (0.16 g) and the

mixture was stirred overnight under 1 atm H,. Filtration and concentration of the filtrate
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xx 1) H2SO»4, H20 2) SCOCl 2, EtOH xxi A m xture of ethyl

3-cyano- 2- hydr oxy-5, 6, 7, 8-t et rahydr o- qui nol i ne-4 15 carboxylate xx (7.8 g,
0.032 cool; prepared accor di ng to Snyder, O g. Synth., I|l,433APR12005 Isler
et al., HgbwysEasco. Acta, 1955, 38, 1033) in water (9 nipcpushicess. H2SO4
(9 mL) was heated at reflux for 3 days. The m xture was cool ed and dil uted
Wi th wat epfforie@ a bréwh sblid Gy @igdt piab i€l Water oedunrcirgichseddirédtlytwitiouon and .

R T sl o Bl B sl

ESI-MB m 7, abhfh, (Whife , was
added thi ony?'% (%] %bqu ﬂ?%%gurﬁi[ eﬁggﬁgé%g?gmwas heat edﬁgltn?a?%ﬁ???x for 1
h, t hen atréaotnmﬂtelmpamtote Hetow 66@) Nﬁé@ﬂ@r&itg; 76 mmol)ooveasert(8 Atreld) was addedio. To

the re was a thanol .20 tu irre room -
t enperz ﬁ@%?e ‘gﬂfﬁqp Fib 25PHEP 8@9%0(&%%@ at%gi'}i‘@ gd%é ford
ester XX' ah@ itk Gactich Ws stirred I8) THe fixdite Was eiirﬁctedﬁlwﬂ'ﬂ E(@lAc Bx7 36 1
8 APR 2005 WD 02141843 PCT/ USOL1/ 51403 Hz, 2H), .2.65- ml-l) 1 66-1. 85

(m  41- 1) 30mblandthe gembineg orgapic exirmts Wererseguentisl :zwaﬁhﬂéow jted 1o g
stirred Sgbﬁéduﬂé’%c@{waé 2@% 5 SN gf‘g’oqutms ai'xdﬁngggﬂg I c%@yd#a‘ay&

di chl oro ane nitrogen

di i sopr opyblddwed bgntaslem@&hﬂomﬁogrhphy](ﬂbﬁcxmmhr)e/hmjgatvn|t1[1d cﬂasuadma,pdiﬂ'xydie (192 1,
1.8 mml). After sat]grat ed @gll%egaus sodi um bi carbonate (10 nlL) was

added 18nd l‘meamaweal% cted, dried (Na2SO4), filtered and

concentrated in VaCURImEﬁ@é@fﬁw’lQmé%F@gbh%h@(ﬂlﬂﬁﬂﬁp% (192@ oaf f.or ded
the desired pyridine triflate Xxil 7 In) VR 13) 6 7.26

(s, | H, 4unel)Gul (P2 n1gt848 o)), Pd (@gg g, 02fumol) gnd 34 Fﬁlstanq)yl- 1. 30

ﬁ i fi]z:t <7a XWY *f%l% (ngé ﬁ%ﬂ%, %regarédl% o an%'? 19 r@)gsbhén ﬁggfé’wt ion of
tetrakis( tﬂBBhﬁfUMmQSﬁthWrémMﬂbgérﬁﬂar ngmnChnﬂthmmlaﬂed td 65 10 fon4

chl oride (67 1.5 ) and 1-neth tri but tann m da 216
mg 0I1§8 ( The reaction rgun);?ur)te was concentrate un er (Jacdumua.r}/c{ psart?tl I}éd)bletween é?'{zaz(

(200 mL) and aqueous sodium bicarbonate (100 mL). The organic layer was washed with
brine and dried (MgSQO,). Concentration followed by column chromatography
(CH.C1;:MeOH/100:1) afforded the desired product xxvi as a gray solid (1.3 g).

20 Method G

This method illustrates the homologation of the A ring at the stage of one

of the intermediates.

CO.Me : CHzOH
S
N/ N
/4
xXxvii - xxviii - xxix

. To a solution of xxvii (2.2 g, 5.6 mmol, prepared according to Method A
from the iodoistatin) in THF (180 mL) at ~78 °C was added dropwise DIBAL-H in
toluene (1M, 22.4 mL, 22.4 mmol). The reaction was warmed to 0 °C. After 3 h,

30 saturated aciueous NH,;C1 (100 mL) was added and the mixture was extracted with
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mmol ) and the m xture was degassed with nitrogen for 5 min. The m xture was
heated at 15 reflux for 18 h under nitrogen, then cooled p@d{\Fﬂﬁ poos ed with
di chl or t(ﬁﬂnﬁéand wat er. - The organic | ayer was coll ect ed[U washed with
brine, drre E 2S54), filtered and concentrated in vackiolUR15d4p3

chr omat ography, . (CH202 to0 2C12. MeOH 1.5:98.5 af forded the desjred

pr oduct zﬁlz@%@oﬁg&ﬁll em%creg%f%am%ﬂﬂastg “%eg? waghed v'?gm%eanﬁﬂqrg 7.43
(s, 1H), G&g@@d Remdoval ot the sdivknt }?v@ﬂxe@%siréﬁ"@lmh& Bviis a®d white sdiid %2.(5'— /8-1.95
(m 20 4H),  1.29 (t, J= 7 Hz, 3H). MS mz 286.2 (100, MtH+). Method F This
met hod algdch waacarmed enswith pat pusification. ol e solutdorref thealcpkpl(B0 g, Edsampl)= 25 X

= CH (util jgi apht hal ra rk). X¥%iov. N xv_To a sol ution
of net hyIln %?gr@mgmﬁ‘gﬁ'ﬁf ﬁ%get%é ?ss-y%ﬁgggeagexyr(%%gr EST?]E@%PO%O 7.0 mol) in
MeCH § 20 téthperatitt. A KA h( & rédctionaas gﬁ’dﬁﬂedlw/adﬂhg(‘saﬁﬁatlﬁ a@eo@f MO, xt ure
was stirred overnight under |.-atmH2. Filtration and concentration of the
filtrat e (tvalyepdaataatedaqesnns Naa%03 (H0apR). JBuseremay laystvrsseperatess f or ded a
brown solj i : i u AN irectly wthout
urther ol i brihOa A M yeE  Coten AR R R 7 5 1 ) |

wat er ( 3.chromijtograpiy (GHeOlLAMBOHY 3G h)ogavh thereenebpandmpgraldehydexximas egelled in ice
bat h. Wi lf ?ﬁzngai ning the reaction tenperature below 5 C, NaNO2 (0.51 g,
7.3 mol PO iA8Lr (3.3 nl) was added- dropwise. After 30 nmin, a solution
of Kijp(1.17 g, 7.00 mmol) in water (3 nL) was added and the reaction was
stirred overnight at rt. The m xture was extracted-wth EtOQAc (3 x 30 niL)

and t he conbi ned organi xtracts were sequeafig Hoed Wi th saturated
aqueous NaHCOBI 252031 and NaCl sol utions @ i hSO4) . Concentrati on
foll owed by colu t ography (CH2Cl2: hexane ggve t he desired
napht hyl 10 i odi de a_Rale yellow solid (1.3 N
Y
)1\// . /NJ

A mixture of aldehyde xxix (195 mg, 0.54 mmol), 4-

15  hydroxyphenylboronic acid (172 mg, 0.81 mmol), PdCly(dppf), (136 mg, 0.17 nnﬁol) and
potassium carbonate (344 mg, 2.5 mmol) in DMF (5 mL) was purged with nitrogen and
heated to 65 °C o.vernight. The solvent was removed under vacuum and the resulting
mixture was diluted with CH,Cl, (100 mL). After washing with brine and drying
(MgS0s), removal of the solvent followed by column chromatography

© 20 (CHaCly:MeOH/20:1) gave xxx as a yellow solid (56 mg), which was utilized without

further purification.

Method H

25 This method exemplifies yet other types of homologation of the A ring at

the stage of one of the intermediates.

COz:Me
! S
o
N ~




A m xture of aryl iodide xx'v (758 ng, 2.4 mmol), Ph3As (151 ng, 0.5
mmol ), Cul (92 ng, 0.48 nmol), Pd2(dba)3 (233 ng, 0.24 mmol) and
3-(tributylstannyl-, 1-tritylimnmidazole (1.46 g, 2.40 mmolj;§ pPR8bHed
accor di ngoteesie¥z J. Org. Cheni. 1991, 56, 5739) in DV (&&r/usgrsees purged
with nitrogen for 5 mn and then heated to 65 C for 4 15 h. The reaction
m xture was concentrate der vacuum and partiti gggd between CH2CI 2 (200
m.) and aqueous sodi um bi carbonate (100 nl). The organic | ayer was washed
with brine and dried (MgS™). Concentration foll owed by colum

chr omat ogr aphy Erfl§iS Vi as a
gray solid (1.3 g) 02%52‘5&}% q%ﬂé‘{% %&X%&Kl]hggd:&'f)?ustra rreE e‘ﬁé&%gﬁﬁ 1\:(§’?g;(|ati(.)n of
the A rindetbd Ayen "FHB‘&@—VJEE °© Gfider@fitrdges washédeaded]l .6 M soluftén afRAAIHT ¢ a
solution of xxvii T—Iﬁ 5.6 mmol , prepared accor%lea to Method A from -
t he |6dorrsL,aA®rmnqlhmr { Thoraschonyas stigred ok g8 EM’%‘&LEP AL-H in

Lol uene (%M”Feg" Eﬂ‘roo%,% %Tl-'rg{?ql{egﬁscl r‘rv AAEIRAKTEIOAC bnd M €7 3

h, 30 sat aqueous was .a an the m xture was
extract ecbrﬁé.rﬁchextﬁ\ﬁt WaSwAdled Eﬁﬂﬁmn‘éﬂrﬁkﬂ/eﬁﬂmzmwmm toigheIR ( 10 X

(VoSO m@%&ﬁ%ﬁg prdudopuiteolyEd & SNEL RN S L0 O o

solid (2.4 1113 it Etéfwfasﬁe?ddd%hdtie fecipithtst i on of
the al coho m%%l?WM@:%a&ﬁhWﬁ%%ﬂ'@d‘éﬂé 12 (268 mL.) was added Dlesgﬁ)?/artr n

r eagelt (thatfognc@wg eniitipd by filtoasionso gvepsa rustpmféhatqueraquhol T f‘r@act i on was

quenched by addi ng at.u [ ggg.ﬂ
aqueous Na2S2C8 (1 “Hr‘_g‘“e ﬁiﬂ‘gg%r%g%#ﬁggﬁa@% %wgs(?é%g“ﬁgi? te a/gésllrgg Wt h
bri ne and] dz by, WAEDh:), (DML 0104 airhel)), Cul¢l 0 mapd.05 ynmol),.amd triethylemtteogr aphy

CH2C12: MeCH/ 30: 1 ave the correspondi ng. al dehyde xxi x as ,a [lqw solid
gl 79). (ﬂoann)@&Lgof DMF was stirred atp80 °C fo?l h. The%eactlon was cooled,d Yfiluted

with water, and the precipitate that formed was collected by filtration. The crude product

15  was dissolved in 10 mL of EtOH/MeOH (1:1) and was hydrogenated with 10% Pd/C (100
mg) at 45 psi Hj for 3 days. The reaction was filtered and the solids were washed with
CH,Cl, and MeOH. The filtrate was concentrated to dryness to give the desired diol xxxi
(100 mg). 'H NMR (DMSO-ds) § 7.92 (d, J= 8.5 Hz, 1H), 7.87 (5, 1H), 7.82 (s, 1H),
7.78 (4, J = 1.4 Hz, 1H), 7.60 (dd, J = 8.6, 1.8 Hz, 1H), 5.70 (br 5, 1H), 5.00 (s, 2H), 4.43

20 (brs, 1 H) 4.13 (s, 3H), 3.43 (t, J= 6.4 Hz, 2H), 2.78 (t, J = 7.6 Hz, 2H), 1.76 — 1.64 (m,
2H), 1.54 - 1.41 (i, 2H). |

- Additional examples of homologation of one of the intermediates.

FaC u FaC N

H
xxxii . xxxiii
25
N-Todosuccinimide (25.0 g, 119.5 mmol) was added to a stirred mixture of
6-triﬂuorome£hylisatin (10.3 g, 47.8 mmol) and triflic acid (75 g) at 0 "C under nitrogen.
The ice bath was removed and stirring at room temperature was continued for 7h. The
mixture was poured into ice-water and was extracted with EtOAc. The combined organic
30  extracts were evaporated under reduced pressure and the residue was triturated with
CHCl; to produce a yellow-orange solid. Filtration of the crude solid and purification by
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A m xture of al dehyde xxix (195 ng, 0.54 nmmol), 4 15 hydroxyphenyl boronic
acid (172 ng, 0.81 mml), 'PdC12(dppf)2 (136 ng, O0.17 mml% and ot assi um
carbonate (344 ng, 2.5 nmmol) in DVF (5 nl) was purged wi t H 8iAPRRo éfﬁrh and
heat ed t oV85013184%er ni ght. The sol vent was renoved under vECTWIIEFIHOX he
resulting mxture was diluted with CH2C12 (100 nL). After washing with

bri ne and ﬂebysﬂaguaﬁdmﬁimﬁmﬂlegm-lddb g-friflusedrvetylishih koxid 1My grad anm
chronmat ography 20 (£H2C12: MeOHI2Q _} ave_ xxx as a_yellow solid (56 my),

whi ch was erengssplig Wi NAGR(OMSH-dre i YO :0%m 1 WbdAdd (sl 7B ﬂﬁ:'s‘*orﬁst hod
exerrpllfle }if} .ot her types of honol ogatlon of the Aring at the stage of
one of thevinternmedi ates. CO2Me rOH HO 39 WD 02/41843 xxvii Xxxi 1 8 APR
2005 PCT/USO01/51403 To a solution of the ester xxvii (1.2 g, 3.05 mmol,
prepared according to thod A) in THE at -78 C under ni té@gﬁn was added a
10Mso|ut|onq)f Li Al (4 5n, 40ymol) in THF. The re I'6n was

stirred for dvmth e/ \ng aIIovved'd oom

t-enper at ur e. wags;ﬁ E . ayer BRd W iR E organi c
extract was ed witH brine, dri ed lover Na2so4, Faaﬁ to give
a solid. The crude product was dissolved in 50 nL of MeOH an eated with

NaBH4 (200 ng, 5.3 mmol). The reaction was stirred for 15 nmif, water was
added, and the precigiigte 10 that fgrnmed was collected byyky I tration to
give an internediate 1 odo-al cohol (750 ng). A mixture of the iodo al cohol
(300 ng, 0.82 mmol); 3-butyn-l-ol (0.1 m, 1.32 mml), Pd(PPh3)4 (50 ng,

0.04 mmol ), Cul (10 0. 05 1) d triethyl.am : mL) 4N i of
DMF was stirred at 8‘5%2:“8‘6?“1%"1%@%&85%’ @ﬁl séggmcgt?ge%% H’fqogl)taé’g?[hﬁvith
wat er, andmiehili4RtRe vib Ratee22, b@immppﬁpﬁewam@a@hbam@aethud m) it EROH (somIThe
crude roduct 15 was, di ssql ved in of EtO4/.MeOH (1;1) and was

hydr ogéhat ¥@s rated wisha peintog 9Hi§OH (4 93 g, 88 0 mmol) in 50 mL of water. The mixture
was heated overnight at 85 °C and then cooled to 0 °C. 1N HCI (88 thL) was added to the

mixture dropwise while a precipitate was formed. The precipitate was collected, rinsed
~ with ice-water and dried under vacuum, which gave crude acid (8.0 g): 'H NMR (DMSO-
dg) 8 4.14(s, 1 H), 7.98(s, 1 H), 8.03(s, 1 H), 8.41(s, 1 H), 8.44(s, 1 H), 9.42(s, 1 H); ms
15 448.0(M+H". |
Sulfuric acid (3.5 mL) was added to a stirred solution of the crude acid
(8.0 g) in MeOH (120 mL), and the mixture was refluxed for 48 h. The resulting mixture

was cooled and a precipitate was collected. Rinsing with cold methanol gave the

corresponding methyl ester XXiV (5.84 g in two steps) as a pure off-white solid. 'H
20 NMR (DMSO-ds) § 4.04(s, 1 H), 4.29(s, 1 H), 8.56(s, 1 H), 8.57(s, 1 H), 8.65(s, 1 H),
9.08(s, 1 H), 9.39(s, 1 H); ms 462.0QM*H").

OOMe

: , COOMe
| N o= §
~
FaC N N NG
_!/ Fsc

xxxiv XxXxv

To a mixture of the 6-iodo-7- trifluoromethyl methyl ester xxxiv (615 mg,

1.33 mmol), PdC1,(PPhs); (234 mg, 0.33 mmol), and Cul (38 mg, 0.15 mmol) in 1:1
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ng) at 45 psi H2 for 3 days. The reaction was filtered and the solids were
washed with CH2Cl 2 and MeOH. The filtrate was concentrat g(é Ng%ci? ness to
7.9

give the desired diol xxxi (100 ng). 'H 1°' MR (DMSO d6) J= 8.5
Hz, 1H), WOSH83 |1y 782 (s, 1H), 7.7 8 (d, J = 1.4 HECHUSHUSIPS360 (qqd,.
J =86, 1.8 H, 1 H, 570 (br s; I H, 5.00 gs, 2H), 4.43° 20 (br s, 1

H, 4.13 DMFEGN (5 mB),methylprepatgykethep ()34 mL78.02mmol) wasgdded at agm 1. 76 -

1.64 (m 2H 1.54 - 1..41 .2H) . Addi tian e - ' i on of
one of "t haShrrabteidsy Biroked. bk R s8R f YA ERLBLR A8 LT O
was added rhiQtude Whi EdrRentrdted aidethe fesidiretwasidisvslvedizt OBiClsaThe\CHICL Solgtiont 7. 8
mml) and trifljc acjd 475 .at 0 C under ni t%ﬁ?ﬁ-ﬁﬁ The i ce, bat.h was
renoved aifRs3tashed WHh Mater 3pdPringndBeds AR & Vapesate ggomgtogtapRy o

m Xt ur. : I G5 BRSA tg ' kG -
conbi ngdm%%%%#{:ﬁg%hg(%lhgég%%@ggpor at‘glglé){?ﬁ%eg? d? g{dettf?:a% pr eslsegébg and the
resi due wasxv3@ungted with CHC13 to produce a yellow orange solid.

Filtration of the crude solid and purification by 40 WD 02/41843 .1 8 APR"
2005 PCT/U501/51403 | recrystallization from CHC13 gave

5-i0do-6-trifluoromethylisatcoomexiii (10.4 g) as an orangeomelid. 'H NWR
(DMSO-d6) S 7.4zksw=L H) . 8.88(s, 1 H, 11.27(s, 1 ; s B40.0 5 v xxxiv A
m xture of 5-iodo-6-tri thylisatin (7.59 g; and the

net hyl ketone v (5.24 g Q) LA\ pr-eparedras des,:cg \ i Qd A) in

Et OH (50mL) 10 was treated with % #ol ution of KOH'@4.93 g, mol) in 50

mL of water. The mi xture was heated overnight at 85 C and t cooled to O
C. INHC1(88 ihL) was added to the mxture dropwi se while a precipitate
was fornmed. The precipitm» was collected, rinsed w3xxkvice-water and dried
under 1\f)acuurn whi ch gave crude acid (8.0 g): 'H NWR (DMSO-
The crude methyl ether xxxv (300 mg) in MeOH (15 mL) was treated with
10%Pd/C (158 mg) and hydrogenated overnight at room temperature. The mixture was
filtered and evaporated to give the crude samraged methyl ether xxxvi (125 mg).
Another example of homologation of the A ring of one of the

15  intermediates is described in the following steps:

' CH,OH cHO /
———— )
o o) ~0
xxxvii xxxviii

, To a mixture of tetrahydro-3-furanmethanol (Aldrich Chemical Co., 3.63

20 g, 35.6 mmol), N-methylmorpholine oxide (6.3 g, 53.8 mmol) a1_1d 4A molecular sieves |

(18 g) in CH,CI; (70 th) é.t 0 °C was added TPAP (0.63 g,'1.8' mmol). After 2 h at 1t, the

reaction mixture was poured on the top of a short column and the product was eluted with

ether (3 x 50 mL). Concentration followed by column chromatography

(EtOAc:Héxane/ 1:2 to 1:1) afforded the aldehyde xxxvii (1.2 g) by careful concentration
25  underreduced pressure at 0 °C. To a solution of LDA [7.5 mmol, prepared from 2.5M n-

BuLi (3.0 mL, 7.5 mmol) and diisopropylamine (1.26 mL, 9 @nol)] in THF (30 mL) at —

78 °C was added 2 M TMSCHN; (3.75 mL, 7.5 mmol). After 30 min at -78 °C, the
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dé) 6 4.14(s, 1 H, 7.98(s, 1 H, 8.03(s, 1 H), 8.41(s, 1 H, 8.44(s, 1 H),
9.42(s, 1 H)y; ns 15 448. O(M+H+). Sulfuric acid (3.5 nL) was added to a -
stirred solution of the ¢rude acid (8.0 g) in MeOH (120 riL8 APRN20G he

m xture via©oedfsaixed for 48 h. The resulting mixture ‘wasPCUUSEG1IHAd a
precipitate was collected. Rinsing with cold nethanol gave the .
corresr)oncmdwnr@i Dh/é@szfesxﬁﬁaaanm@%d&a@dltﬂeﬁammtv@asoanﬁsmﬂaume of f-white
solid. IH 20 NWR ( 6) 8 4.04 H) | H, 8.56(s, 1

8.57(s, 1 tempergupgyver2h. fhhen “etfmé% ml) wags ad@‘:daaeééhe mixtre was extEatey Witht

XXXiv 25 I, ester
XXXi V (61?}% ?ti,gﬁ;&égs %%p) I ﬂk&&éﬁ"@?ﬁﬁ%@%ﬁ Z’?ﬁ’tﬁ ve'rFféé “’8@%@%’@3% cul (38
ng, 0.15 mﬁbzlel)t byrcatefiil @thﬁaﬂﬁﬁﬂﬁ&@t&educ&dAR&uiﬂﬂE{) °CPgare3sOl/ 51403. DVF- Et 3N
(16 nL), th pr opar, et her ( 02 mol) was added at' room
terrperétu?g1 %"E’h’g’ioﬁ'%%ﬁxx‘g’t?srar? e&?nh%‘alm tenperature was continued for
4.5 h. The mxture was concentrat ed and 'the residue was di ssolved in :

CH2C 2. The CH2Cl12 solution was washed vvlth water -and brine, dried, and
: % S silica g&me using

Y

1:4:5 MeOH
XXXV 10 xxX B .
treated with 1'60 d/ R (158 ng) and hyrog )it ed overni ght at™> o¥m ™
tenperature. The M xture was filtered afnd evaporated to give the/Eflﬁde
saturated nethyl ether xxxvi (125 ng). Another exanpl g of honol ogatjon of
the A ring of one ofxxvlie 15 mtermedPi&lﬂés is described in the f® | ow ng
st eps:

10 Compound x] was prepared by the methodology of Method H, using
iodoester xxvii and 3-ethyny1tetrahydrofuran. lH-NMR (CDCl3) 8: +.59-1.66 (m, 1H),
1.84-1.88 (m, QH), 2.08-2.18 (m, 1H), 2.23-2.37 (m, 1H), 2;79-2.93 (m, 2H), 3.44 (t, J=
7.7 Hz, 1H), 3.71-3.81 (m, 1H), 3.89-3.98 (m, 2H), 4.09 (s, 3H), 4.29 (s, 3H), 7.62 (d, J =
8.6 Hz, 1H), 7.73 (s, br, 2H), 8.03 (d, J= 8.6 Hz, 1H), 8.20 (s, 1H), 8.55 (s, 1H); ). ES-

15 MS: m/z: 366l(M-ll-1)+. '

OzMe

=
P

—
N.
)JJ/

xxvii xli xlii

Ester xlii was prepared by the methodology of Method H. 3-
Ethynylpyridine was obtained from Aldrich Chemical Co. '"H NMR (CDCl3) 8: 8.18 (d, J
20  =8.6 Hz, 1H), 8.00 (s, 1H), 7.62 (s, 1H), 7.53 (dd, T = 1.8, 8.5, 1H), 7.50 (m, 1H), 7.21
(m, 1H), 4.20 (s, 3H), 4.05 (s, 3H), 3.16 (m, 2H), 3.06 (m, 2H).

Method I

25 This method describes additional homologation strategies for the A ring of

various intermediates.
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CHO O 0 xxxvii To a m xture of tetrahydro-3-furannmethanol (A drich Chem cal
Co., 3.63 20 g, 35.6 nmml), N nethyl nmorpholine oxide (6 3 g, 53.8 nmmol)
and 4A ol ecul ar sieves (18 g) in CH2Cl2 (70 ni) at 0 C wh8 Affudl® TpaP
(0.63 g, Wwo®/H4matsl ). After 2 h at rt, the  reaction rrixturPﬁTMQI/ﬁdQﬁed on
the top of a short columm and the product was eluted with ether (3 x 50
m.). Concentration foll ov&pMey col utim chr onat ogr aphy OM® OAc: Hexane/ 1: 2 t.o0
1:1) afforded the g de xxxvii (1.2 g) by es qoncentration 25 under
reduced pressure at g a sol uttomof LDA [T prepared from 2. 5M
n- BuLi (3.0 L, 7.5y aQgadi i sopr opyl afithe 72 =9, mol )] in THE
(30 nL) at - 78 C was added NTVMSCHN2 (3. 75 nl, 7. ily. After 30 mn
at -78 C, the 42 WO 0214184~ 8 APR 2005 PCT/USO I/ 51403 al dehyde xxxvi i
(0.5 g, 5 mol) was added and the m xture was warned to room tenperature
over 2 h. Then water (209W™#HL) was added and the mf¥#ure was extracted with

ethyl ether (2 x 30 0 mg, Brnffile glzqﬂg renoval
of the solvent by (‘:Ag;r-% 4 rbgé%céegﬁé{?gﬂ gﬁ)@gﬁ% re %ge%@%rg%gu(;e at C gave
3 5 et hynBl(BQﬁIh&I)deGBPhj)a(SOXﬁgg\O 04 mmob, arrdltueﬂhgkamme@tﬁmll)onmL qfd)mrrpound

xI was prepared by the nethodology of Method n i odoester xxvii and
3- et hyfy| tves pimEgdAACafer 18 . hrTeactiem my x@ﬁ“tasé’eu@ 6‘% OPH temysr ag”’ 84-1.88

(m 2H) 2 3.44 (t,
J= %119%%%'1@% ﬁ% pgec%ii%e @%s f%:gﬂe teﬁ)y ﬁ%razi%n THe résmuei‘d)sm_l) . (2 o
( ii) 3H) ¥>Fﬁﬂec(bly cHromatogapity, (silitd, CHACEAMEGH, % 4) mtﬂ)btax@ tlg3lesived Qyeng. 6 Hz,
1 8.20 (s E 36 o Est er
xlii was [FepE Zés?)?gt g‘e%etph{}%m%ﬁ? gfhlﬁ\@stt?tdﬁmlr?ﬁ%mgﬁﬂ %3@ ?Illc{(;lll M& was
obtai ned f ol § £d 2844 Bsi(for 18h.2Dhe 8. 6
te, 1H) gdglgtﬁ MG W&hﬁ@f%{?@)ﬂ@@a K- N}Vga( g}lgﬁb@na a8 85? 18 :5=
1H) 102 1 catalyst was filtered, washed with C ,Cl, and MeOH, and the ﬁltrate was concentrate to

- dryness to give the desired product as a solid (250 mg, quantitative)., 'H NMR (DMSO-

de) 8 8.36 (d, J= 1.4 Hz, 1H), 8.24 (s, 1H), 8.04 (J'—.8.6 Hz, 1H), 7.96 (s, 1H), 7.88 (s,

1H), 7.79 (dd, J= 8.6, 1.8 Hz, 1H), 4.13 (s, 3H), 4.02 (s, 3H), 3.12 (t, J=17.2 Hz, 2H),

2.94 (t, J = 6.7 Hz, 2H).

15
Another example of the methodology illustrated by Method I:

xxxiv xliv

20 To a mixture of 6-iodo-7- trifluoromethyl methyl ester xxxiv (661 mg,
1.43 mmol, prepared in Method H), P(o-tol); (872 mg, 2.87 mmol), NaOAc (259 mg,
3.15 mmol), and Pd(OAc), (322 mg, 1.43 mmol) in DMF (20 mL), acrylonitrile (5.0 mL,
76 mmol) wa.;. added at room temperature under nitrogen. The mixture was stirred and
heated to 115°C for 6 h. The mixture was cooled to room temperature and concentrated.

25  Theresidue was dissolved in CH,Cl, washed with water and brine, dried, and
evaporated. Flash chromatography cf the residue over silica gel, using 1:4:5 MeOH-
EtOAc-hexane, gave a ( Z) and ( £ ) mixture of the unsaturated nim'le xliv (253 mg) as a

44



(m 1H), 4.20 (s, 3H), 4.05 (s, 3H), 3.16 (m  2H), 3.06 (gbe??\f’R thod |

25 This nmethod descri bes additironal honol ogati on strategi Aring
of -vari %Oimgg nedi ates. 43 WO 02/41843 xxvii xliii A pelrnishpfnisef t he
ester xxvii (500 ng, 1.27 mmol), acrylonitrile (0.2 n, 3.03 nmol)

PP L i S LA B AT 6 B 9

t enper at ur@zs(ﬁgyk uReik, 0i4 1), 6e03¢ad, J=annHrz he6 EIDG‘I:VSIdI.B# a2z om&n gaua Jy

[oLrati onc, dhe) £851 FHe a8, e hEr s AR RS O PR 94 108D, 81366 o9

A suspensi k876 xliti (250 ng, 0.78 nml) and 10% Pd/C (50 ng)
in 10 nmL Q’@éﬁ&%’i 1 1)) was hydrogenated at 45 psi for 18 h. The 10

catal yst was flltered, washed with CH2C12 and MeCH, and the filtrate was
concentr at ﬁ% dryness to give the desired product as a solid (250 nyg,
guantitati 4I_LH NI\/R (DVBO d6) 8 8.36 (d, J= 1.4 Hz, 1H), 8.24 (s, 1H),

8.04 (J= 8.6 H, 796(3 IH) 788(s 1H) 779(dd J—86 1.8
Hz, 1H), 4 13 (s, 4.02 (s, 94 (t, J =
6.7 Hz, 15 1 8 piR et demrhewmmmwtmlom&mbwm@% the

nmet hodol ogx?éé}-&éd&ﬂﬁiéegﬂ% {i{g{egod [: F3C'-""N "N F3C H3C. N-JI xxxiv 20 To

a mxture 0 YT Gt omet hyl methyl ester xxxiv (661 ng, 1.43
nvnol , prepared in Method HP;CFB(O tol)3 (872 ny, 2. 873 ¥l ), NaOAc (259 ng,

3.15 rrrml) and Pd(CAc ng, 1.43 mmol) in P&ARD nl), acrylonitrile
(5.0 m., 76 nmol) vvaseg, at roomienperature nitrogen. The
. . : NC =

m xture was stirred and N

N
/4 N-Z
10 ) HgC’N Hac.

xlv xlvi,

To a solution of the 7-iodoquinoline (440 mg, 1.12 mmol, prepared as in
Method A) in dry, degassed-acetonitrile: (28 mL) was added finely ground and dried
NaCN (110 mg, 2.24 mmol), Cul (21.3 mg, 0.112 mmol), and Pd(PPh;)s (65 mg, 0.056

15  mmol) under nitrogen. The mixture was stirred and heated to reflux for 1.5 h. The

reaction was diluted with ethyl acetate, filtered and the filtrate was evaporated under
reduced pressure. The residue was purified by chromatography: (2.5% MeOH/CH,Cly,)
to yield xIvi (161.4 mg). "H NMR (CDCls) & 4.08 (s, 3 ﬁ), 4.20(s,3 H),7.46 (dddJ =
2.8,3.8,5.1Hz 1H), 7.65 (m, 1H), 8.32 (s, 1H), 8.39 (s, 1H), 8.86 (d, J =8.8 Hz, 1 H).

CO,CHz CH,OH
S S
P —_— P
NC N =~ N NC N = N
- N~ N~
20 HaC HaC
xlvi xlvii

To a stirred solution of the 7-cyanoquinoline xIvi (119 mg, 0.41 mmol) in
THF (20 mL) was added LiBH, (0.31 mL, 0.61 mmol, 2.0M/THF). The resulting
solution was refluxed for 0.5 h, poured into water, extracted with ethyl acetate and
25  washed with dilute HCl. The aqueous phase was basified and re-extracted with ethyl
acetate. The combined ethyl acetate extracts were combined and reduced to dryness to

give 34 mg of xlvii as a crude solid product, which was used in the next step without

45



heated to 115" C for 6 h. The m xture was cooled to roomtenperature and
concentrated. 25 The residue was dissolved in CH2Cl 2, washed with water and
brine, dried, and evaporated. Flash chromatography cf thel 8RdY8 over
silica gelwousimsg 1:4:5 MeOH Et OAc- hexane, gave a (Z2) anectrhsoisigbar e of
the unsaturated nitrile xliv (253 ng) as a 44 1 8 APR 2005 V\002/41843'

a17(s, 1 Bt BRlMued NN BRSGRD o 3 673 1, S0f Gt igbgofn ) 1
0.6 H), 7.38)8.061=]2HNR.20(¢4J H)12Hz, BT, 8,535, 1H)/ME2601.6 (M+H'Y.. 96(s, 1 H),

8.06(s, I H, 8.48(s, 1 H, 8.52(s, 1 H, 8.89(s, 0.6 H, 9.13(s, 0.4 H;
M. 387.0(M'H+). 5 Method J This nmethod describes additional nethodol ogy

for elaboration of the A ghpsyof one of the internedi .10 xlv Alr 1" N
1 NH3C N// H3C. N xlyi Jo a solution of the 7-iodoqui noline (440 ny,
1.12 mmol, prepared a VBt hod A) in dry, degas c®jonitrile, (28 nl)

was added finely gg - NWW[I&#
0.112 mmol ), and {Q“PPh3)4 (65 {%ﬂ 0. 056 15 G unde®™ ni¥romgen. The
m xture was stirred and hea{sgoN reflux for 1.5 h. TheHCr—Ea{ftlon was
diluted with ethyl acetate, filtered and the filtrate wa's evapor at ed under
reduceds pressure. Thelviiesi due was purified by chronat ogglefihy: (2. 5%

MOH CH2Cl 2,) to yield xlvi (161.4 ng). - 1H NNWMR (CDC13) 8 4.08 (s, 3 H),
4.20 (s, 3 H, 7.46 (ddd J = 2.8, 3.8, 5.1Hz IH), 7.65 (m 1H), 8.32 (s,

1H), 8.39 (s, 1H), 8qf§§ s@igred Yolafloof the cfhdmlcoﬁam(ﬁﬁm.% mmol) in
CHCl, (10 mL) was added the Dess-Martin periodinane reagent (:73 mg, 0.172 mmol).

The solution was stirred for 1 h at room temperature, poured into water, extracted with ’
10 CHzCl; and washed with 10% aqueous Na;S,03, saturated aqueous NaHCOj3, and brine.

) A Cul (213 ny,

The organic solution was dried over Na;SO4. The residue was chromatographed on silica
gel (5% MeOH/CH,Cl,) to provide the corresponding aldehyde xlviii, 34.8 mg (two
steps). 'H NMR (CDCls) § 4.25 (s, 3 H), 7.70(s, 1 H), 7.80 (d, J = 8Hz, 1H), 7.88 (s,
1H), 8.21 (s, 1H), 8.46 (s, 1H), 9.12 (d, T = 8.8Hz, 1H).

CO,CH; CO,CHy
N CH; N
[] ) —tn e e ’N' P
I N N\ HaC N Ny
N-Z o} _N~Z
xlv xlix

To a solution of ester xlv (430 mg, 1.09 mmol) in DMF (5 mL) at rt was
adde¢ triethylamine (0.35 mL, 2.5 mmol) followed by dimethylamine (2.2 mL of 2 2.0 M
20  solution in THF, 4.4 mmol). The reaction mixture was gently purged with carbon
monoxide for 5 min, Pd(PPhs)s (115 mg, 0.10 mmol) was added and the resulting
mixture was stirred under 1 atm of carbon monoxide at rt for 5 h and then at 70 °C for 3
h. The reaction mixture was cooled to rt and concentrated under vacuum.
Chromatography (9: 1/CH2'C12:MeOH) of the residue afforded 173 mg of xlix sufficiently
25  pure for further use. 'H NMR (CDCl;) &: 8.76 (d, J = 8.7, 1H), 8.24 (s, 1H), 8.12 (s, 1H),
1.74 (s, 1H), 7.63-7.60 (m, 2H), 4.19 (s, 3H), 4.07 (s, 3H), 3.18 (5, 3H), 3.05 (s, 3H)._
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NC'" v N NVN/ HICN HON-// xlvi xlvii To a stirred solution of the
7-cyanoqui noline xlvi (119 ng, 0.41 mmol) in THE (20 nL) was added Li BH4
(0.31 ni, 0.61 mol, 2.OM THF). The resulting solution wh$ ARR l2Wsed for
0.5 h, pYO@&#B4to water, extracted with ethyl acetate aRETP§01RHdBed with
dilute HCl. The aqueous phase was basified and re-extracted with ethyl
acetate. The combinned ethyl acetate extfQe¥€ were combined and reduced to
dryness to give 34 ng of xlvii as e solid product, which was used in
the next step w thout 45 WO 02/418 l8 PR 2005 PCT/ USOLl/51403 fur her
purification. 'H NVR ( DVBO d6) 5.02 (s, 2 H, 7.81-7.89
(m 3H), 8.06 (s, 1H), 8.21 (d, J:12Hz , 8.53 (s, 1H)." M5 265.1.0
(MtH+). CHO NC NC-. -N " N ,NJ H3C N H3MeXIviii To a stirred sol ution of
the crude. al cohol xlvii _(34 ng, O. 123 mol) in CH2C2 (10 nL) was added
t he Dess-Martin periodinane reagent (73 ng, 0.172 nmol) The sol ution was
stirred for 1 h at roomtenperature, poured into water, extracted wth 10

1 0
Croci2 and vashed will) 10% agueous, 38200 SALULG S BIRHERYS s biRS. 2N
5  AsPhs (15 mg, 0.05 mmol), Cul (11 mg, 0.06 mmol) and Pd,dbaz (22 mg, 0.02 mmol).
The reaction mixture was purged with nitrogen for 5 min, vinyltributyltin (0.34 mL, 1.2

=

mmol) was added and the reaction mixture was heated to 65 °C for 3 h. After pouring
onto water and saturated aqueous NaHCO3 (15 mL each), the mixture was extracted with
EtOAc (3 x 20 mL). The combined organic extracts were washed with saturated aqueous _

10 KF(2x20mL), dried (MgSO,) and concentrated. Chromatography
(25:1/CH,Cl::MeOH) provided 140 mg of product 1. X_H NMR (CDCl,) 8: 8.66 (d, ] = 8.8
Hz, IH), 8.15 (s, 1H), 7.99 (s, 1H), 7.71 (d, I = 8.8 Hz, 1H), 6.91 (dd, J = 11.0, 17.6 Hz,
1H), 5.99 (4, J = 17.6 Hz, 1 H), 5.46 (d, J=11.0, 1H), 4.21 (s, 3H), 4.06 (s, 3H).

CO,CH; ' CO,CH,
NS AN
| N | NN\
' N—7 N7
15 HiC HsC

Ii

Magncsium turnings (240 mg, 9.95 mmol) were placed in a 3-neck flask
containing dry THF (2 mL) and the flask was placed in a bath at 50 °C.

20  Cyclopropylbromide (0.79 mL, 10 mmol) was added dropwise under gentle reflux and the
mixture was heated to reflux for 1 h. After cooling to rt, thé mixture was added to a
solution of zinlc chloride in THF (1M, 20 mL, 10 mmol) at 0 °C and it was stirred at rt for
2h. A solution of iodide xlv (393 mg, 1.0 mmol) in THF (5 mL) was added, followed by
PACl,(dppf); (41 mg, 0.05 mmol) and the resulting mixture was stirred overnight. The

25 rc.action was quenched by addition of saturated aqueous NH,Cl (10 mL) and saturated '
EDTA-sodium aqueous sciution (10 mL). The resulting mixture was extracted with
CHCl; (3 x 30 mL), washed with brine and dried (MgSO,). Concentration followed by
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The organic solution was dried over Na2SO4. The resi due was chron tographed
on silica gel (5% MOH CH2CI2) to provide the correspondih@dPBIAeBhyde

XIviii, wfofg (two steps). '"H NMR (CDCI3) 8 4.25 (s, p@ridse1/544030(s, 1 H),
7.80 (d, J = 8Hz, IH, 7.88 (s, 1H), 8.21 (s, 1H), 8.46 (s, 1H), 9.12 (d,

J =8.8 uEH_%l'%e{g% &, d‘ﬂ{/ﬁ?zﬁ W thé@6sidda brodut ihd xyelRwa sol ution
of esterlz%%( v ﬁ?%ﬁ;&%?‘% I-N %5 M) zlit %’f \}\l/as ad}éed ;
tri et hylsalid (290(Ag)3 3BANMR (CDGHP5) 0.9 60 B8 e 21y, 1di 3xblhyina?ina.12:2.15 (m, of a
2.0 M 20 _solution_in THF, 4.4 ). . The reacti L Xt S ntly purged
Wi t h - cariOn4 - 08&h ek db29 & 3’5‘)’%5?5, zdpﬁtlﬁﬁﬂ%»ﬁ?ﬂi%%%z J{gf Fﬁ\é\ﬁ‘f’ )lg@as added
and the g g1 XU, Wass @1 J = Bedasnds-Mis: #4308 (vBifon monoxi de at rt
for 5 h‘fé%%&twégﬂg’t 70€SC ffbdr 3 (ah. The jFL)eaction m xture WZS cooled to rt
and éoncentrated under vacuum  Chronmat ography (9: 1/CH2Cl 2: MeOH) of the
residue@f§hor d 173 ng of xlix sufficiently 25 pure for further use. "H
NVR ( shod Kg 74 (d, J =8.7, 1H, 8.24 (s, 1H), 8.12 (s, 1H, 7.74 (s,
1H), 7.63-7.60 (m 2H), 4.19 (s, 3H, 4.07 (s, 3H),.3.18 (s, 3H), 3.05 (s,
3H). 46 WD 02/41843 1 8 APR 2(iW PCT/US01/51403 1 T ol ution, of, ester
xlv (225 ng, 0.57 Thibmethod dergribepaddiiongbmethadeigsy %Of/&g@glé’t’s i‘?”rﬁlh%‘.“%
mmol ), Q and Pd2dba3 (22 ng, 0.02 mmol). The reaction
m Xt ure%ééféé?ggge%n&%%%%gen for 5 mn, vinyltributyltin (0.34 n_, 1.2
mmol )0 was added and the reaction m xture was. heated to 65 C for 3 h. After
pouring onto water and turated agueous NaHCO3 (15 nlL each) Ozp‘ge m xture
was extractedaooée EtO4C (3 x 20 nil) §OdMee con‘ﬂil_pe‘d organi ¢ ektracts were

washed wit 2t ur at ed uddus 10 20 ”@_e‘ﬂ'i ed ( and
concentr at Chr omat 0%@5@% : _ '3; !}‘Sscf N
| Y,
)1_/“ Ot /NJfl OTBS Pand
xlv lii * i

To a stirred solution of xlv (500 mg, 1.27 mmol) in dioxane (30 mL) under
an atmospher.e of nitrogen was added 1-(ethoxyvinyl)tri-n-butyl stannane (482 mg, 1.33
15 mmol) and (Ph3P)4Pd (catalytic amount, ~ 5 mg) and the mixture was heated at 100 °C
for 12 h. Additional amounts of 1-(ethoxyvinyl)tri-n-butylstannane (482 mg, 1.33 mmol)
and (Ph3P)4Pd (catalytic amount, ~5 mg) were added and the mixture stirred for 12 h at
100 °C. The mixture was concentrated to dryness and flash chromatography (gradient
elution CH,Cl; to CH,Cl;:MeOH 98:2) afforded the desired product lii (350 mg). 'H
20 NMR (CDClj): § 8.52 (d, J= 8Hz, 1H), 8.15 (s, 1H), 7.99 (s, 1H), 8.71 (d, /= 8Hz, 1H),
7.60 (s, 1H), 7.44 (s, 1H), 4.80 (s, 1H), 4.29 (s, 1H), 4.07 (s, 3H), 3.93 (s,3H),3.90(q,J
= 6.5 Hz, 2H), 1.42 (t, J=6.5 Hz, 3H); ESI-MS m/z 338.1 (100, M+H").
To a stirred soiution of quinoliné'lii (350 mg, 1.0 mmol) in dioxane (10
mL) was added conc, sulfuric acid (0.5 mL), The mixture was stirred overnight at room
25  temperature and quenched with saturated aqueous sodium bicarbonate. Dichloromethane
was added and the organic phase was collected, dried (Na;SOy), filtered and concentrated
in vacuo to afford an intermediate ketone (128 mg). 'H NMR (CDCl) & 8.80 (d, J= 8Hz,
1H), 8.61 (s, 1H), 8.28 (s, 1H), 8.14 (d, J = 8Hz, 1H), 7.78 (s, 1H), 7.60 (s, 1H), 4.12 (s,
3H), 4.05 (s, 3H), 2.80 (s, 3H); ESI-MS m/z 310.1 (100, M+HM.
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(25: 1/CJ-|2C|2:NEG-|) provi ded 140 ng of product 1. 1H NWR ( CDC, 13) 8 8. 66
(d, J = 8.8 Hz, 1H), 8.15 (s, 1H), 7.99 (s, 1H), 7.71 (d, J = 8.8 Hz, 1H),
6.91 (dd, J = 11.0, 17.6 Hz, 1H), 5.99 (d, J = 17.6 Hz, BDA%Zﬂ%dJ—
11.0, 1H) YOO%H8HY 3H) . 4.06 (s, 3H). CORCH3 CORCH3 15 NPVT/USS@DN% H3 C.,
N I'i Magnesium turnings (240 95 mml ) were gl aced in a 3-neck flask

containing dry THE (¥ ‘?Tﬁ)“"élr%an§ oﬂré@rm% tenedd2s mealhhemmel) iso C. 20
| . .
25 o angef@Blefetihd o Hr) o § TR a0 1R ohAeTS) WS Be2BER00E

t he m xt unexdeasitragetezhdttbe mlxtar:dmsmnrredforzz Inchanhjuenclabd byrnthdddditicMf 20 i, 10

mmol) at 0 Cand it was stirre | yt.ion of dexlv

(393) my, 1SABTHAGRYUCONRS FPROPRIHE! 10% Qafg[e)&ngﬂﬂ}‘ﬁeémg‘ WOT@&%&‘L@PGg )2 (41
ng,- 0.5 npng I*rhe:ggaxhbghas%%&tcbn&té& Kakted WigShridel BR&AND %@@% 25

reaction was que dition of saturated aqueous 10 m_) and
sat urat ed coamaﬁddmmz@qlféaﬂhghmmgrephx(gmdnmylutxﬁmélfh%lﬂ%h mg m xture was

Concent r at P AR RA A g bR Rt el 0B FA Rt o apiy

(CH2C12: M@ S5 8.63 (@aﬂﬁesmemye%lcrse(d n{)od@@t(s I1H)a7s4m>eal(hpm)®d)4 ,7290

my). 'H NWMR (CDCl3) S: 0.91- %m 2H), 2H) , 12-2.15 (m
| H), 4.08 Tt HZBLH), 4106, 38), 43154) (s, FHB .40, Jj 7@@ 3&)3 S_I|-J,)/IS m/zﬁgz(zsgqu
782(§0bM+ , 7.95 (s, br, 1H), 8.13 (s, 1H), 8.64 (d, J= 8.8 Hz).
ES-Ms: " n:/Z: 8 (Mr1)+. 5 Met hod K This method descri pbes additional

met hodol ogy for the Eb abtmreat soduticnfoftheinfrmediag abfoholn@ 1 Hing, DE6innheh iedi at es.

10 0z2Me llDKH-Z{y neiL) under an atmosphere of nitrogen was added imidazole (63 mg, 0.93 mmol)_
and tert-butyldimethylsilyl chloride (444 pl of a 1.0 M solution in THF, 0.44 mmol). The
mixture was stirred at room temperature for 12 h then concentrated i? vacuo. The residue

15  was taken up in dichloromethane and washed with saturated aqueous ammonium chloride

* and brine. The or_ganibs were dried (M gSQy), filtered and concentrated in vacuo. Flash

chromatography (gradient elution CH,Cl, to CH2Cl,:MeOH 97.5:2.5) afforded liii (127
mg, 84 %). 'H NMR (CDs0D) 6 8.60 (d, J = 8Hz, 1H), 8.08 (s, 1H), 7.93 (s, 1H), 7.45-
7.60 (m, 3H), 451 (q, /= 6 Hz, 1H), 4.12 (s, 3H), 3.98 (s, 3H), 1.40 (d, J= 6 Hz, 3H),

20 0.82 (s, 9H), 0.02 (s, 3H), -0.04 (s, 3H); ESI-MS m/z 426.2 (100, M+H").

xlv . 1%
Copper powder (ca. 1 micron, 0.31 g, 4.82 mmol), and DMSO (4 mL)

25  were charged to a resealable pressure tube and cooled to 0°C. Pentafluoroethyl iodide(0.3
mL, 626 mg, 2.54 mmol) was added and the mixture was heated at 110°C-120°C for 4 h.
After cooling to room temperature, the blue-green reagent was removed and added to
intermediate x1v(237 mg, 0.605 mmol). The mixture was heated to 65°C for 1 h. The
cooled mixture was poured into IN HCI (20mL) and THF (20mL). The organic phase

30  was separated, washed with water, brine, dried and evaporated. Flash'chromatography of
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xIv 2) NaBH4 Pd(PPh3)4 3) TBSCl H* 1) SnBu3 OR 1 8 APR 2005

PCTI US01/ 51403 OIBS Iii liii To a stirred solution of xlv %ngdggunsl. 27
mmol ) in dioxane (30 nl) .under an at nosphere of nitrogen wa

1- (et hoxyVPWHI&Pi - n- butyI stannane (482 mg, 1.33 15 moPCTARAVERABP) 4Pd
(catal ytlc anount, - ny) the m xture was heated at 100 C for 12 h.
Addi t i onaltherssidre %V‘HfSﬂFE:ﬂ(E’@l msngh 4y MeQE-FiOhgrRexane gavhie pepiatlygyoethyRs

| tur
CTor ) e SompYRl i thspGRb I e QB! e e (ERISURLS S0GEHE, 3B A RS 4T©
b forded tha 35(“&””9(@“3* T e R e R T . 3
t he si rodugct ' Do . , J=
8hz. 1H) gffss(“é‘& %ﬁ% (Jéﬂﬁl) 5 (d, J= 8Hz, 1H), 7.60 (s, 1H),

7.44 (g 4.80 (s, 1H), 4 29 (s, 1H), 4.07 (s, 3H), 3.93 (s, 3H), 3.90
(g, J 65Hz 2H), 1.42 (t, J=6.5 Hz, 3H); ESI-M5 mz 338.1 (100, MH).
To a sti rrMckthILuti'on of quinoline lii (350 ny, 1.0 mmol) in di oxane (10

m.) was added conc, sulfuric acid (0.5 nmL). The m xture was stirred
overni ght at room 25 tenperature and quenched with saturated aqueous
sadi'um bi car bonat e. THi€hlefHo@eidRRE theaFntads e of enshdungs 81 §hith ehedB aing isas
collected, dried (Na2SO4), filtered and concentrated in vacua to afford
ani nt er medinke@todhE seTRAlpAIT i moleppirviz  WHCEY) 218M8. 80 (d, J= 8Hz, 1H),

8.61 (s, 1H), 8.28 (s, 1H), 814(d§8Hz 1H), 7,78 (s, 1M, 7.60 (s,
7

1H), 4.12 (s, 3H), 4.05 (sCOamp, 2 (s, 3H); QB¢ z 310. 1 (100,
M-H). 48 1 8 APR 2005 Q 02 usa / a‘stirred solution of
internedi ate ketone (1! f

10 | ==
' v i
A stirred solution of 4-carbomethoxy qﬁinolin-Z-oﬁc (prepared as shown
in Method D (1.76 g, 9 mmol), POCl; (4.6 g, 30 mmol) in toluene (40 mL) was heated at
réﬂu-x for 2 h then allowed to cool to room temperature and poured into ice water (50
15 mL). The mixture was extracted with ethyl acetate (3 x 50 mlL). The organics were
combined, washed with water, brine, dried MgSQO,) and concentrated.in vacuo to afford
the desired 2- chloro- -carbomethoxyqumolme v (1.50 mg). "H NMR (DMSO-d) & 8.54
(d, J= 8 Hz, 1H), 8.03-8.06 (m, 1H), 7.89-7.94 (m, 2H), 7.75-7.77 (m, 1H), 3.98 (s, 3H);
ESI-MS m/z 222.1 (100, M+H). |
20 To a stirred solution of 2 chloro-4- carbomethoxyqumohne lv (346 mg, 1.5
mmol) in anhydrous n-butanol (5 mL) was added imidazole (212 mg, 3 mmol) and the
mixture was heated at reflux for 48 h then imidazole (212 mg, 3 mmbl) was added. The
mixture was heated at reflux for a further 12h then cooled to room temperature and |
- concentrated in vacuo. Flash chromatography affor&ed the deéired product Ivi as the n-
25 butyl ester (152 mg, 34 %); "H NMR (CDCl:) & 8.56 (d, 1H, J=38 Hz), 8.56 (s, 1H) 8.10
(d,1H,J =8 i—Iz), 8.01'(3, 1H), 7.88 (s, 1H), 7.93-7.83 (m, 1H) 7.65-7.67 (m, lH) 7.28 (s,
1H) 4.51 (t,J = 8 Hz, 3H) 1.82-1.88 (m, 2H); 1.50-1.56 (m, 2H), 1.03 (t, /=8 Hz, 3H)
2.96 (s, 3H); ESI-MS mv/z 296.1 (100, M+H").

30 Method M
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anhydrous nethanol (5 nL) at 0 C was added sodi um borohydri de (31 ng, O0.82
nmol ) under nitrogen and the m xture was stirred for enched by
the addition of ' saturated aqueous anmoni um chl ori de (10 g§’£14ogl | ut ed
with di chV8r%8itithane (60 5 nL). The organic phase was col washed
with brine, dried (MgSH), filtered"and concentrated in vacuo Fl ash
chromat ography (gradi ent elution CH2Cl12 99: 1 to CH2C12: MeOH 97:3) afforded
an internedi ate al cohol (115 ng, 90 9 . NMIMR  (CDC13) . 8 8.63 (d, J= 8 Hz,

1H), 8.08 (s, 7.98 1 3 3504 . 7 H,
1;)') 4.14 E: [g (2 3¢ é%ﬂl N)(m i (q W
(100, 10 \NTO

. 4. , 407$ 3H), = \-nl 3122
rr T‘tlon ofcf"h te oh
0. 36 nmmol) tm)sp er

i-mi dazol e (63 Mg, Ctb glsBrnunol) t endrabyf y1 di met Hyls |IyI chI orl,@i\/(444
| of a 1.0 M sol uti of W HHF, 0. 44 nm)I)CuThe ni Xb®re was stirre@ at room
tenperature fg 12 h then concR)(;]ﬁrat ed in vacuo. (e residue 15 yas taken
up in dichlor Y’Het hane and washed wi th saturated aqueous anmoni um chl ori de
and brine. The organics were dried (MgSO4), filtered and concentrated in

acuo. Flash chromat ograph r adi_ent I tion CL 2

\57 g 2.5) afforded 179 igst(rgezi%ogwg%ﬁn Ogm% H%ﬂ;lﬁwgﬁée@éﬂl%%‘g&% W— SHz,
8.08 dsphéretdd, 1

4 12 (s, Bﬁutxo%}'_%gl-%‘ég%ﬁol)l an y%lrcﬂé‘] ﬁ@%rﬁﬂ)a’c% C41n5§8r2a§n(llm 02H)

(s, 3H), -ﬂtregen(\sas [Mpd a EShtivBofwine Wa61ide ((11(6(3 4 ol) in Gd Copper
powder (ca.

h d
to a resea’lné?ﬁ’iné \%,sgggaﬁ?gt ]7§bg fgﬁgg@be&%%ﬂi g%@%@n %ﬁ%y@%ﬁ%@?l gd:a(rjg((ao 3
N, 626 NOpmjdured s EHukis(tipRers Mo shan ptan@hmx@)mesmsonemmon) and 2,20C 120' C
for 4 h. After cooling to roomtenperature, the bl ue- rl, rﬁggﬁ"nks[l\g?
r enoveld and!lChbmﬂ@lHtaéOhTiedﬂé(W&t%‘@m%ﬂe Bytlergetgis /. 06 e was

gﬁgt 'EI}'aEt ? 28%% fdggﬂ]gs Deordie 1nGI(?-ﬁJ @q 5%15\@5 EnilRse Ry iR h'eme&)atlﬂ\d WdGor (26n1)

organi c separated, washed with water,
brine, dri ﬂﬁnaa@le@m@mammhenﬁaisuythmamdmmmgmphyted)faqmumom 1Q05 WD

02l 4_1843 Pg}IlloggeO an/d5cil’11uted with ethyl acetate. The organics were collected, dried (N2a;SO4),
filtered and concentrated in vacuo. Flash ch:or_natography (EtOActhexane 1:5 afforded
5 the desired product Iviii as a white solid (410 mg, 57 °’o) '"H NMR (CDCl;) 8 8.07 (4, J =
9 Hz, 1H), 7_..8‘.8-7.92 (m, 2H), 7.61-7.64 (m, 1H) 2.93 (s, 3H); ESI-MS m/z 179.1 (100,
M+HY. '
A stirred solution of 2-chloro 4-methyl quinazoline Iviii (250 mg, 1.4
mmol), 1-methyl-(5-tri-n-butylstannyl) imida.zolé (523 mg, 1.4 mmbt Gaare, et al., Acta
20 . Chem. Scand., 47:57 (1993)) triphenyl arsine. (43 mg, 0.14 mmol), Pdy(dba); (63 mg,
" 0.07 mmotl) and Cul (26 mg) in DMF & rnL) was purged with mtrogen gas for 5 min.
then stirred under nitrogen at 60 °C for 12 h. The mixture was allowed to cool to room
temperature then diluted with ethylacetate and water. The organics were collected,
washed with water, saturated aqueous KF and water then dried (Na,SQ,), filtered and
25  concentrated in vacuo. Flash chromatography (gradient elution CH,Cl;:MeOH 99:1 to
h 96:4) afforded the desired product lix as a wh.lte solid (743 mg, 77 %). 'H NMR (CDCl;) _
& 8.05-8.10 (m, 2H), 7.79-7.98 (m, 2H) 7.50-7.66 (m, 2H) 4.22 (s, 3H) 2.96 (s, 3H) ESI-
MS m/z 225.2 (100, M+H).
To a stirred solution of qumazohne 1vix (78 mg, 0.34 mmol) in 1,4-

30  dioxane (2 mL) was added selenium dioxide (54 mg, 0.48 mmol) and the mixture was
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the residue over silica gel, using 1:4:5 MeOH Et OAc- hexane, gave the.

pent af | uoroet hyl conpound IN (180 ng) as a pure solid. 1H NVR (DVBO-d6) 5
4.03 .(s, 3 H), 4.15 (s, 3 H, 7.88(d, J=9.4 Hz, 1 H), s XPRMG 1 H),
7.98 (s, wotpms18337 (s, 1 H, 8.43 (s, | H, 8.74  (d, J=pPOrAsHs14B H); ns
386. 1(M+l-1.. Method L This nethod describes the. synthesis of conpounds in
whi ch the hBatF:dl Bigreflex fdrilsRenint. dTHehamixteawias didowaf totchel tawbenuémperatarea -ni t r ogen

t BuOH 10 |v lvi A st d f
i nol | b st A epEPed o ahluth ST FUShOHOBAOE Y JCHGC g T o3 (4. 6
9, 30 M0l atied 4184 de 4hidHdad@hchifAkddo A mIl eblus tﬁ&fwgtehgtxﬂl@{la:ﬂi' | owed

to cool to roomtenperature .and poured into ice water The
m xt ure wethapsk (18 cledvere efdest RiHe risBrawes agpincEGeRrated fPI"%mbrf’QéﬁF@QO]\/\er e

conbi n d |.ne d ed in vacuo
Co ot for o (ORI qalhl Bludhs apbidlae cohtirlrtla R 2 ! TEC RSO &1y " 3
NVR (DIVBOMzh &ﬁv%talféﬂmorﬂdir&tlﬂlo theifdllovAnPDeaBti®ds (m 1H), 7.89-7. 94 (m
2H), 7.75-7. 77 (m 1H), 3.98 (s 3H); ESI-M5 mlz 222.1 (100, MtH). 20 To a
stirred solution of 2-chloro-4-carbonethoxyquinoline Iv (346 ng, 1.5

nunol ) in gphydneus n-butanol (5 nL) was added inmdazole (212 ng, 3 mmmol )
and the m'xture was heated at reflux for 48 h then imdazole (212 ny, 3
mmol ) was added. The m xture was heated at reflux for a further 12 h then

| t t t d trated i h
ai o dd the desi 1 eqprBlaKEE RoREt Raan o8 YL ian *t*aibst& HIBE % 1

NVR ( CDC Z&naéhe%té%e(&nnathnglma%rﬁea cn&to'i_xﬁ (s, 1H) 8."10. IH J =.8 HZ)
8.01 (s, 1H), 788(3 1H),” 7.93-7. 1H)765767(m1H)728(s
1H) 4.51 (t, 8 Hz, 3H)182188((ﬁ'2|—|) 1.50-1.56 (m 2H)P1.03 (t,
J= 8 Hz, 3H) 196 (s, 3H); ESI- R96 100, M) . 3 thod M 50

N MeMgCl N 2 N

- P &
Z\G| ZnBry, PA(PPha) cl >y . >
Ixi Ixii Ixiii Ixiv

To a stirred solution of methyl magnesium chloride (1.62 mL of a 3.0M '
15 solution in THF, 4.8 mmol) in THF (16 mL) at =78 °C under nitrogen was added zinc
bromide (1.09 g, 4.8 mmol) in THF (5 mL). The mixture was stirred at—78 °C for 1 h
and then allowed to warm to room témpcrature whereupon tetrakis(h‘iphenylphbspbine)
palladium (233 mg, 0.02 mmol) and 1,3 dichloroisoquinoline Ixi (800 mg, 4.0 mmol,
Robinson, J. Am. Chem. Soc., 1958, 80, 5481) were added. The mixture was stirred at 50
20 °C for 12 h then cooled to 0 °C. Saturated aqueous ammonium chloride (10 mL) and
ethyl acetate (60 mL) were added and the organics separated, dried (Na;SO4), filtered and
" concentrated in vacuo. Flash chromatography (hekane'EtO'Ac 7'1) afforded the desired
product Ixii (597 mg, 84 %). 'H NMR (CDCl;) 5 8.03-8. 05 (m lH) 7.52-7.55 (m, 4H)
2.92 (s, 3H); GCMS m/z 177 (100, MY).
25 To a stirred suspension of sodium hydride (159 mg, 6.6 mmol) in DMF (2
| mL) was added imidazole (562 mg, 8.2 mmol) in DMF (2 mL) and the mixture was
allowed to stir at.room temperature for 2 h whereupon a solution of 3-chloro-1-methyl
isoquinoline Ixii (293 mg, 1.6 mmol) in DMF (2 mL) was added. The mixture was then
stirred at 120 °C for 48 h, cooled and quenched by the addition of s;'iturated aqueous
30  ammonium chloride (20 mL) and diluted with dichloromethane (50 mL). The organics
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WO 02/41843 C1 MeMgCl C ZnBr2 Pd(PPh3)4 Jviii d lvix 1 8 APR 2005
PCT/ USO1/ 51403 Ix 5 To a stirred solution of methyl magnesijugnagRlpasi de (1 6

L of 0 | ut THF, 4.8 1) i hyd T
Enungeraaﬁv%?%g'%ﬁegel 81[] ! EI trogen mmdéelcinaago%/u[ iog?] o?%ﬁﬁglliq;%}m de
1.08 g, 4.8 TH The. t t dat -78 Cf I
b hen-ar 8 <6 e tb AR RS ARk oA S RO e TPt >
tetrakis(ty) &H&\agll Eﬂ?%ﬁ@dz@x@d&ﬁh'@%}d{%&&@h $$2% 9315) ﬁf&@emehis@ad 2,4 10

di chl or oqui nazo 1 VI i see Butler, et al J. Chern.
Soc. 1959, prﬂ:&ﬂ)mu\(m&rr@dwa%) aH{MI(GDOby) 8|8ri22|'(jle11®13 1|61_(;, IHDWQSQTV X2 (me was

addi i on ol e AGAr B PRI 0L LA i Eor s El RO WY 2? !
dcetatg. The organi C?o%ﬁﬁed?éﬂlﬁt%t&dso ﬂ{nbﬁﬂe (x&iﬁ%?@%g,ofaxhhﬁ af 191

concentrated in vacuo. Flash chronmatog ra hexane 1: afforded 15

t he desi r edioxansdbenl) was 4dda¢sq§emmmdeoxs¢ﬁ (Etagl (n:glé Irpgrol)znd the IywWHIrE ¥BE13) S
8.07 (d, J= 8-7. 7 93 3H);
ESI - I\/§S m z t/eg alﬁe(f&%;gi}r Iﬁ%en cog%d (ﬂoror e§m§) ggrl o%l§e§?4 é{actﬁ%gg%a%% rre'E ﬁyl K

qui nazol i n@nbmtratec(@&@pm 51%L4 Flasfiehjomalogiahlyy(CH.ELIMeOH) bffmylbd;tlmn nyl)

i m dazol e é523 , . Gaare, et al., Acta 20 Chem Scand., 47:57
(1993)), qsgﬁ%asﬂduawwn@ mdmat?ﬁbbyma&%pﬁﬁfﬂn)emdz(dba)3 (63 ngy, 0.07 nmol)
and Qu, (26 ng) in DIME (5 nL) was purged with nitrogen gas for 5 nmin.

t hen stlrred under nitrogen at 60 C for 12 h. The m xture was allowed to
cool to robfethadk@perature then diluted with ethylacetate and water. The
organi cs were collected, washed with water, saturated aqueous KF and water
then dried (Na2SO4), filtered and 25 concentrated in vacuo. Flash

chromat ogr aphy ( gr adTaRtm@hdd deaerikesladidondt GHyB 81 thollifying the A ring of one of

MeO_ MeO
.. — XL
aC NO, FaC NH2

To a stirred solution of 4-nitro-2-trifluoromethylanisole (20.4g, 92.3mmol,
Aldrich) in MeOH (205mL) was added Pd+C (612mg) followed by a balloon of H gas.
The reaction was stirred overnight, filtered through Celite to give, after solvent removal,
20  the aniline Ixv (17.6g). 'H NMR (CDCls) & 3.54 (br s, 2H), 3.82 (s, 3 H), 6.80 (dd, T =4,
12Hz, 1 H), 6.85 (4, J = 12Hz, 1H), 6.91 (d, ] = 4Hz, 1H) '

MeO : MeO
., —
FaC NH; FsC NHBOC

25 Di-tert-butyl dicarbonate (29.0 g, 0.133 mol) was added to a solution of 4-
methoxy-3-trifluoromethylaniline Ixv (23.1 g, 0.12 mbl) in THF (75mL). The resulting

solution was refluxed overnight, cooled and the solvent removed under reduced pressure,

th&: intermediates.

15

the resulting black oil was chromatographed (hexane/ethyl acetate as eluant) to give 24.6
g of the product Ixvi. "H NMR (DMSO-de) & 1.48 (s, 9H), 3.82 (s, 3 H), 7.17 (d, T = 12
30  Hz, 1H), 7.61(d, J = 12Hz, 1H), 7.81( s, 1H), 9.42 (s, 1H).
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96:4) afforded the desired product Iix as a white solid (243 ng, 77 %9. 1H
NVR (CDC13) S 8.05-8.10 (m 2H), 7.79-7.98 (m 2H) 7.50-7.66 (m 2H) 4.22
(s, 3H 2.96 (s, 3H); ESI- M5 mz 225.2 (100, MrH+). To a st‘iar el o8l ut i on
of - quinazoline Ivix (78 ng, 0.34 mmol) in 1,4 30 di oxane (2 m_ y_vai added
sel eni um AVORVES4I 54 ngy, 0.48 mol) and the mixture was SENGWBSHis. 13 1
8 APR 2 PCT/USOL/ 51403 heated at reflux. for 150 min... The m xture was
allowed to cool to roomtenperature, filtered, and concentrated to approx.
5.nmL. Flash chronmat ography (CH2ClI 2: MeCH 95:5) afforded tde al dehhyde which
was concentrated to M&D oI ume then -water (2 meb. a hanol (10 L)

wer e added. The m xture ] agai n cereenrt+ared to 5 hanol (10 nL)
was added and the m e e~&oajyss@ncentrated to ;3 . sol ution of

al dehyde | x was taken on directly to the follow ng reacti'obn. Method N 10
The followi ng exanple ispgivariation of Method Min whiviih the Bring is
attached to the central ring via a nitrogen atom Ixi |Ixii Ixiii Lxiv To a
stirred sol ution of fMetastiredagiution ofintdnnediatedxyin185 gaf3.§fmmol iy

solution in_THF . 4. 1), i.n THE (.1 i s added
zi nc bréni 3&0@11%9%8%2@%%% bk M@%“‘ﬁi@o "%ﬁgsrgﬁr;%?@f 2-‘7\/\% sglr?ed at
-78 C for mﬂ 33 dlethPoxaMtt @Mﬁsinﬁmmhmaélgwmmdd@mmamﬁemmon
tetraki s(tri phenyl phosphi ne) al 'adi um (233 ng, Q. gﬁ mmelm) angﬂt, 3(’1

di chl or oi sctioed&iriGiEh ard ke@ao-3R5C far b4 hndt this ti@s el selyent wassgmorsdand the o
1958, 80, 5481).wmere added. j t h
then cool ed™ 6‘25@{\’?’ .tm%tgeg l‘J"(r;i g&%@iﬁ@eﬁ%ﬁ@mﬁgfﬁ%ﬁﬁﬁ%? iﬁ%?eé(gi%q#ﬁ)bﬁ%m*&et hyl
?_clet at ed( 6Cf3frt}h. whe eeaaddleg'a_ﬁiwblémmdtlh%ﬁPﬁngmeqmr'EheE_Edlid aﬁatla@re(cwat_as@gé:
iltered and, concentrated.in yacu ash .chro a e . Et GAc
7:1) afifor c¥golubign duang Hes tige.o Jﬁs%h)?fqd’ Vag? %Wg%ﬁ%#w&g‘m) S

8.03-8. 05 (fLmdH)-6-tdaddrotedDlibdlin 144l 'H NMR (DMSO-ds) § 3.89 (s, 3 H), 7.05 (s, 1H),"
7.42 (s, 1H), 10.99( s, 1H). : '

MeO HO
0O ——a 0

FiC

Iz
Iz

FaC

15 Ixvii O Ixviii

To a stitred mixture of the isatin (335mg, 1.37mmol) under N at —78°C in.
CH,Cl, (3mL) was added BBr; (2.5 mL, 27.4mmol) dropwise. The mixture was allowed
to reach room ternéerature in the course of being stirred overnight. The mixture was then
20  carefully poured on ice and the residue extracted with ethyl acetate. Chromato graphy
(5% MeOH /CH;Cl,) yielded 127mg of intermediate Ixviii. '"H NMR (DMSO-dg) & 6.94
(s, 1H), 7.19 (s, 1 H), 10.67(s, 1H), 10.92(s, 1H). |

- H o TBDPSO
o — " O
FaC N FaC H

25 Iviii Ixix
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2.92 (s, 3H; GCMB mz 177 (100, Mt) 25 To a stirred suspension of sodium
hydri de (159 ng 6.6 mo 1) in DINE (2 nl) was added 'mdazoéfRﬁlﬁ 2 ny,
8.2 mmol) DVF (2 mL) and the nmixture was allowed to st oom '
t enper at u}wé)qz@,;sq h wher eupon a sol ution of 3-chl oro- 1- me®RYUSOVEERI nol i ne
I xii (293 ny, 1.6 mmol.) in DVF (2 nL) was added.. The m xture was.then :
stirred at 120 C f orTel8 stirredswbbtiva itk i mrithc(251§mg,tﬂe1mm(bﬂ)tln®MEfvvasaturat ed

oo RRRTREEE A 9mec o380 e S5 B e B850 R0, *°

CO' | ect ed, 5ﬂ>0 Be1 htNaZe@ikturd whi soueel RRAHLD efmtcrdamdem& atﬂc uo. Flash
chr omat ography (gradient elution CH2C12: MeOH 99:1 to 95:5) afforded the

desired pcrtmotuatpgiaphf—d (4 1L bexane /ety aggtate) mlmw&m@@m ANMR (PHSQ4),6 8. 16

(s, 1H) 1 7 7.51-7.60 (m 1H) 7.44 (s,

iH 7. (@91 12‘{)’26%07(5 g‘)msﬂ??atgﬂg 1§§° r(Fg‘EQ)sm ution of isoquinoline Ixiii
(165 ng, 0.78 mmol ) in 1 4- dioxane (5 nL) was added sel eni um di oxi de (438 -
ng, 3.9 mmol) and the mi xture was heated at reflux for 14 h _then cooled to

roomtenperatypg.~filterpd and the filtrate concentrated tocgfﬁﬂeox. 5mL.
Fl ash chromat ograp h2: MeeH) \ or ded the desit®d Bet | xivoas
i ndi cated by na Se met ty. BSThiS et hod de ad| tional
ways of nodifyi n@ the AHing of one @d; t he internedi dees. “MNeO 15
F3C- v -NO2 F3C 'NH2 1xv To a stirred solution of ne N7

4-nitro-2-trifl uoro pyl ani sol e (20.49, 92. 3mol, Aldrlch)lxkn MeCH
(205n.) was added Pd 612ng) followed by a balloon of H2 gas. The
reacti on was stlrred over ni ght, filtered through Celite to gi ve, after

oo Salan e 0 Wil iealih ek (s0MAg, 2. TRmeh, iRkl s B, 27 S
mmol) in AcOH (7 mL) and conc HC1 (2.2 mL) was refluxed for 9 da'ys. At this time the
solvents were removed, the dry residue was dissolved in MeOH:(S mL) and conc H,SO,
(catalytic) was added, and the solution was refluxed overnight. The majority of the
solvent was removed and a saturated NaCl solution was added. The solid precipitate was

15  filtered and collected. Yield of Ixx: 275 mg two steps.
" Alternatively: ,
To a stirred solution of the isatin Ixix (215 mg, 0.46 mmol) and imidazole
v (109 mg, 0.46 mmol) in EtOH (1 mL) was added EtsN '(0.16 mL, 1.15 mmol) dropwise,
and the resulting solution was stirred overnight. At this time a precipitate formed which
20  was filtered off (88 mg). The remaining filtrate was dried under reduced pressure and the
resulting residue was combined with the solid and subjected to THF (1.7 mL) and conc
HC1 (0.68 mL). This mixture was refluxed overnight, then dried to a residue under
reduced pressure, MeOH (5.0 mL) and H,SO4 (0.2mL) was added and the mixture
refluxed overnight. A solid precipitated, Ixx, was filtered and collected. Yield: 100 mg
25  in three steps. 'H NMR (DMSO-dg) 8 4.02 (s, 3H), 4.28 (s, 3 H), 8.29 (s, 1H), 8.42 (s,
1H), 8.46 (s, 1H), 8.52 (s, 1H), 9.16 (s, 1H), 11.61 (s, 1H).
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12Hz, 1 H), 6.85 (d, J =12Hz, 1H), 6.91 (d, J = 4Hz, 1H) MeO F3C ' -NH2
| xv I xvi NHBOC 25 Di-tert-butyl dicarbonate (29.0 g, 0.133 nol) was added
to a solution of 4- methoxy-3-trifluoronethylaniline 1xv (428.AbR 205 0. 12
mol ) in Witkof#3M ). The resulting solution was refluxed gp rslai/g{]gm cool ed
and the solvent renoved under reduced pressure, the resultl ng bl ack oil

was chromat ographed (hexane/ethyl acetate as eluant) togwé(e 24.6 g of the
product |xvi. 'H NVR (DVSERgl§ 6 1.48 (s, 94, B3.82 (s, , 7.17 (d, J =
12 -30 Hz, 1H), 7HO(d 12Hz, 1 7.81 g@ (s 1H). 53 WO
02/41843 1 8 APR 200 ‘@] Sou’ 5 FO5-FETN Nl : i THE To a
stirred sol ution mE~ N hhet ey | xvi (18.5 g, 3535n’m)l) ry5(200 m.)

at -78C under N2 was added te BuLi (90 ni, 152 mmol, exane). Af ter
3 h diethyl oxalate (10.3 nmy 76.2 mmol) was added at once This m xture
was stirred for O.iug and kept at -30C for 14 h. At _this time all solvent
was renoved and the ry residue treated with THE (2@‘(’5l m.) and 3M HO (250

v e e 0 h THE .
)and subsequen y'l‘b%fﬂﬁé&ﬂutl(frpéflﬂteﬁned-mghfxe@:% uglgg tloﬁﬂﬁgrl g tlgl ©

removed. The solid isatin precipitated out 10 of s tine.
It was fi FHlorvas addedReCOn(15R med H0ommpy a0, 28eni 5 min. drdinoacetonitrile (0.14

met hoxy - 6171 inf tin |.xvii 3389(s 3 H,
TR0 Y, Oy 210 BT W B s pbbaran) Ay { BVRRAG b Yas
placed in an oil bath, 55°C and heated for 1.5 h. At this time an additional amount of
bromoacetomtnle (0.14 mL, 2.0 mmol) was added. The reaction was kept for two more h
at 55°C when another 2 mmol of bromoacetonitrile was added. Heating (40-50°C) was
continued overnight. At this time the mixture was poured into water, extracted with
10 diethyl ether, washed with sat. NaHCO; and brine to give after solvent removal the crude
product Ixxi. Yield: 187 mg. ‘

Example 1

15 This example illustrates a procedure for the conversion of a derivatized

aromatic ester or aldehyde into a desired compound of formula I.

1.1  Preparation of aldehyde Ixxii

O.Me : HO
EN N
————————
N _ NZ &
)9, ),
20 i Ixxii

A solution of the ester iii (1.7 g, 6.4 mmol, prepared as described by
Method A) in 20 mL of THF was cooled to -78 °C under nitrogen. A 1.0 M solution of
LiAJH, (7 mL, 7.0 mmol) in THF was added and the reaction stirred at the same
25 temperature for 90 min. The reaction was quenched with water, allowed to reach room
temperature, diluted with EtOAc and washed with water, brine, dried over Na;SO4, and

concentrated to give a mixture of the corresponding aldehyde and alcohol. The crude
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F3CO0i Il =Olxvii To a stirred mxture of the isatin (335 . 37mol )
under N2 at -78C in CH2Cl2 (3nL) was added BBr3 (2.5 ni,187A P)

dropwi sewolfiggsxture was allowed to reach room tenperapgigshisildie course .
of being stirred overnight. The m xture was then 20 carefully poured on ice

dth id ract i y 5% &/ OH

P pers MRk LA Qo CHICEINORISRS MotordiH HUEAGHE RN (062190RCL)

(s, 11- 1)) a6 allios, solidH H NMREDMSOMs) 3 10.99 @21 H), 894 (dd23=18«4ilid H54 WO
02/ _4_1_843 1 8 APR 2005 _PCT/ _U§Ol/51403 'To a sti rre,? f?l Z%t) Sg){ gg};;l satin
Lxviii (2890852 6 THRS.1 b(ad. V' S GHS 1Ead BEDer-8] 5 JEInbss @egafmiol ) and

i m dazol . I t t f I The m xture was

pour ed i%r%%gg%e%’rmgb\&aﬁDejt]%g’ré?%&dﬂgh?%%fl%(rs’a%péd (4:1 hexane /et hyl
acetatse) yield 357ng of Ixix. "HNWR (DMSO-d6) 6 5 0.31 (s, 6H), 0.90 (s,
9 H, 7.08_(s,_2H), 11. (s, 1H. HOF3C "N_-)'NIxi XV HC 1XX N-//
10 A sol utfon %FPW&OF@%WSF%&%@%Q 2.18mml ), inmidazole v (571 ny,
2.4 mol) in AcOH (7 nL) and conc HO (2.2 nlL) was refluxed for 9 days. At
this-tinme the solvents were renoved, the dry residye was di ssolved in MeCH
(5 nL) and conc H2SO4 (catal ytic) was added, and thg solution was refl uxed
overnight. The majority of the solvent was reno a saturated Nad

sol uti on was added. The solid precipitate was 15 NI tered and col | ect ed.
Yield of Ixx: 275 ng two st &pS.

Ixxii 1.1
10
A mixture of 200 mg (0.84 mmol) of the aldehyde Ixxii (100 mg, 0.89

mmol, prepared in Example 1.1) of semicarbazide hydrochloride (Aldrich Chemical Co.,
Milwaukee, Wisconsin, USA), and 100 mg (0.72 mmol) of K2COs in 5 mL of EtOH was
stirred in an oil bath at 70 °C for 18 h. The reaction mixture was cooled and the

15  precipitate was filtered, washed with water, and dried under vacuum to give the desired
product 1.1 (170 mg). mp 236-237 °C; '"H NMR (DMSO_—clis) & 10.6 (s, 1H), 8.65 (s, 1H),
8.39 (s, 1H), 8.25 (d, /= 7.9 Hz, 1H), 8.03 (d, J= 7.5 Hz, 1H), 7.99 (s, 1H), 7.84 (s, 1H),
7.78 (brt,J=7.1 Hz, 1H), 7.64 (br t, J= 7.0 Hz, 1H), 6.82 (br 5, 2H), 4.15 (5, 3H); Anal.
Calcd. for C15H14N50: C, 61.22; H, 4.79; N, 28.55. Found: C, 61.12; H, 4.69; N, 28.35.

1.3 Preparation of final N-methylsemithiocarbazone 1.2

P;l NHo
HO 7N
X N
D —— ]
N = ' N =
Ixxii 1.2
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Alternatively: To a stirred solution of the isatin Lxix (215 ng, O0.46
nmol ) and imdazole v (109 ng, 0.46 nmmol) in EtOH (I nl) w/a&sApﬂm Et 3N
(0.16 L, 1.15 mmol) dropwi se, and the resulting sol uti,\g;k _ 11%“0 red -
over ni ghtWOARH &P s tine a precipitate formed which 20 was téred off (88
ng). The remaining filtrate was dried under reduced pressure and the
resul ting residue was conbined with the solid and subjected to THE (1.7 n)

d HC  (0.68 ). Thi ' B it Besinglei ed t
o eei tue under " odpbiioh W MEHE AR p0F e 89 naNey plefited s Tegmply ed (0
added and 1tjyen@Dhethe-3-tidseticabaider(B4 gigi 0.8Anwobl) it HmicoiFtOs wep stimed  was
filtered and col | d. Yield: 25 in th -. d
4 02" (5. 310 °G forg s, Thp megetion bepebL b ryp oigbafafife S g potidffpEpA YD €0) S
8.52 (s, 9. s ’ e d5 e2abprofi3t 02 43643
S rtasiop il vyigh Bnarbl aliwatee apkd el b A ok

PCT/ L' XXI o stirred solution of internediate é)xx (355.4
Mg, 1.00 rm@lak aiyellBMsolis mp. 2294230 2CdEINMRAEIMBE Do) A§;691(bus 1hol-§0 B soC,

ft 15 min. b tonitril 0. 5L, .12 | )_
o 1 0 bS5 Sl £ £, s2Ts B BB Papeaggh g oom
and heat Edl,#)??"s% éé (1%’,)1?5%@”5 7L g AN re a4 (vnal = 3BoHAI] 4.15 (s, 3H),

br onbacet o 2.0 mmol’) was added. The reaction was kept for
two nore I3.97ALs, SHY when another 2 mmol of bronpacetonitrile was added.
Heati ng (40-50C) was. coptinued overnigh Al i: 'eg,-ﬁﬁg was
pour edﬂ} nto water, e&h?‘;g?ﬂﬂ’g\&omoﬂfﬁd%é%%eé&rgphme??%ﬁ%ﬁﬁ%ﬂ)h satc NaHOOB
and brine §g, fie@natieringUsieeyYrepeembiaMettiod Ber ude  product | xxi. Yield: 187
ng. Exanple 1 15 Thi's exanple illustrates a procedure for the conversion of
a derivatized aromatic ester or al dehyde into a desired conmpound of -
formula I. 1,1 Preparation of aldehyde |xxi© . A solution of the ester iii
(1.7 g, 6.4 nmmol, prepared as described b /lLIVEt hod A) in 20 rnL of THE was
cooled to -78 C under nitrogen. A 1.0 M $®{uthNidn of LiAlH4 (7 nL, 7.0

rnnol) in THE was added and the reaction_$tirred at the sane 25 tenperature
for 90 mn. The reaction was quenCched wifh water, allowed to reach room

1.3
15
'H NMR (DMSO-d¢) & 10.54 (s, 1H). 8.53 (s, 1H), 8.48 (s, 1H) 8.40 (s,
1H), 8.28 (s, 1H), 8.05 (br s, 1H), 7.85 (br s, 1H), 6.82 (br's, 1H), 4.13 (5, 3H); ESI-MS
m/z 363.0 (100, M+H").
o)
Hr\ll/u\NHz
=N
\
L.
N —
- Wi
20 Me”
1.4
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tenperature, diluted with Et OAc and washed with water, brine, dried over
Na2SO4i and concentrated to give a m xture of the correspondl ng al dehyde
and al cohol. The crude 56 -1 8 APR 2005 WD 02/41843 PCT/ USM/@‘%G@S pr oduct
was purifiwdoe8u®2, CH2C12/ MeOH, 95:5) to obtain the al dehPOBUBXYE14#03( 0. 6 g,
39 9% as a yellowsolid. "H NVR (DMSO-d6) S 10.49 (s, 1H), 8.91 (dd, J=
8.4, 1.0 Hz, 1H), S'ﬁM(dg.b)Ms@)&ho(sac{s 111:) 8&76(5111{9 Bi31 (ﬂ,l-li}i) 90@@,(3
1H), 7.91 (s 111), 7.85 (ddd, J= I—g) éddd J =
8.4, 6.9, 1H)IE93 (s, H), 1836, 18), 7@@)@, 682 ﬂ?re&ﬁ 2D i, Fiha 08 (/=

semi car ba 0 m xture of 200 ng (0.84 mmol) of the al dehyde

| xxii. (1002/@’(])4%9%'1}%%? ,Zﬁz)'repar ed in Exanple 1.1) of sem carbazide
hydrochl ori de (Al drich Chem cal Co., M I waukee, Wsconsin, USA), and 100

mg (0.72 mml) of K2Q)3 jn mL of EtOH was red.jn a i bat.h at 70 C
for 18 A. The reacti di e@%WCMEOWBWéﬁe%IﬁW?*@Vi@I%F p’ﬁﬁfh‘f

filtered, pvacuumto give the deS| red
product 1.1 ?@gcwﬁ%ﬁ(’m}’ge%te‘%%gequéd%%gw%&(i DVBO d6) 8 10.6 (s, 1H), 8.65
(s, 1H), 8.39 (s, 1H), 8.25 (d, J= 7.9 Hz, 1H), § 03 (d, J—75%,1H)
7.99 (s, 1H), 7.84 (s, 1H), 7.78 (br t, J=7.1H ,NI—iLH), 7.64 (it d= 7.0

Hz, 1H), 6.82 (jf 2H), 4.15 (,@ 3H) ; Anal el cd. for Cl5H14NG0: C,
61.22; H 4.79; 28 4. 69; N,%.SS. 2D 1.3
Preparation :: 2 HO 2/ 41843 1
8 APR 2005 Bl 14 sy Ncio SIVZ, Ie X1 0. 84
nol , prepared in kx I\lrr:’rp[r 1. 3 - 3- thejrr#car bazi de \§q Hrrg,
0.84 mml) in 3 nL of EtOH was stlrred .
xvii Ixxiii Ixxiv 1.5
10 : The starting ester was reduced by the standard procedute described in

Example 1.1 to afford a mixture of aldehyde and alcohol. The thiosemicarbazone was

prepared from this mixture by using the standard procedure described in Example 1.3.

The ﬁitprrotccted thiosemicarbazone 1xxiv (12 mg, 0.02 mmol) was treated with

TFA:DCM (1:1, 2 mL) and stirred at room temﬁerature for 5 h, then concentrated in ’
15  vacuo. Reverse phase‘ HPLC afforded the desired product 1.5 (3 mg, 50 %); 'H NMR

(CDQOD) 5 8.78 (s, 1H), 8.31-8.48 (m, 3H), 8.04-8.08 (m, 1H), 7.74-7.79 (m, 1H), 7.58-

7.63 (m, 1H); ESI-MS m/z 297.0 (100, M+H").

The followihg compound was prepared by the standard procedure (see

20  synthesis of Examples 1.1 and 1.2), using an ester prepared according to Method E.

o
Hr?xJLNH2
N
CO,Et
LAH
NP, 2) NHZNHC(O)NH, NN
xxiii . L6
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at 70 C for 18 h. The reaction brought to roomtenperature and the solid

collected by 5 filtration, washed with ethanol and water and dried to

obtain the desired product 1.2 (130 ng) as a yellow sol 1@ AR 20089- 230 C,

1H NVR wOWB@RsdS) 8 8.69 (br s, IH), 8.60 (br s, 1H,6 SEBU§H/S14031), 8.54

(d, J= 7.8 Hz, 1H), 8.49 (s, 1H), 8.04 (d, J= 7.4 Hz, 1H), 8,00 (s, 1H),

7.85 (s, 1H), 7.8@n¢ Bidelydedvasrebatdd byIthH rédbdiof bf the estdrx@ii3 BH), 4.15
a

i L (@BOIRS 100BGBNDNG 676 H)HED ol Sia: o, 004 Jthr 5309 by vt hod
B. 013 ' HN . IH. 853 (s, 1H), 8.48 (s, 1H 8.40
(s, 1rdmg{bg%@%%dﬁ@g§%?‘b§ﬁ%“(‘mm785 (bﬁss, T)H), 6.82.(?br ?) 1H) |

4. 17°> (s,/SH); ESI %sexﬁigarbaﬁ&eena(sm@ardww the st30d58 piwOed£ 40 Bro3ide 16: APR 200
PCT/ USO1/ 51403 ' H NVR 6-DMSO) S 10.5 31 ,
11, 5. SO R OM30-6) 03048 16 20 s T e 1 8571 17 6 B9
, 2H), A 3 = . e 4Hd1, . .

s, 2H) ﬂé%@h%ﬁ&ﬂd@&@é%glﬁé (ol A0FE s AL @ 418, KSLMB B0The

fol |l ow pare Yy si'm nmet hods beginning wth the
correqu@@b,wﬂgt ers prepared by Method D. xvii Ixxiv 1.5 10 The starting
ester was reduced by the standard procedure described in Exanple 1.1 to
afford a m xture of al dehyde and al cohol. The thi osem carbazone was
prepared fromthi ' [ AtRHakengro pedediee cribed in
Exanpl e 1. 3. Thes{%({swg)g?gygg?e%%tpﬁbg{semar bazonepi XXI V (@Tg ng, 0.02
Mol ) WeBxamat 2lusing hn estérpre@ied accarding taiMethediFstirred at room tenperature
for 5 h, then concentrated in 15 , .vacu Reverse phase HPLC affor'ded the
desired product 1.5 (3 ng, 50 %; I—hlﬂel\\l

fl\[ NH2

=N

I

H/N\/)q

1.7

'H NMR (ds-DMSO) &: 8.61 (s, 1H), 8.57 (s, 1H), 8.50-8.52 (m, 1H), 8.39
15 (s, 1HD), 8.29 (s, 1H), 7.98-8.00 (m, 1H), 7.92(m, 1H), 7.82 (s, 1H), 7.55-7.57 (m, 2H),
3.97 (s, 3H).

L4

The compound described below was prepared using the methods above
beginning with the corresponding ester compound prepared according to Method G.

20

1.8

60



(Ch3OD) S 8.78 (s, 1H), 8.31-8.48 (m 3H), 8.04-8.08 (in, 1H), 7.74-7.79
(m 1H), 7.58- 7.63 (m 1H); ESI-M5 mlz 297.0 (100, IVHrH+) Th ﬁ)lovmng
conmpound was prepared by the standard procedure (see éfﬂ%ﬁ%ﬁ%

Exanpl es“ﬁp‘i'g Bt 1.2), using an ester prepared accordi ng E. CO2Et
1) LAH N ZPI 2) NHPNHO(QNH2 xxiii j 1.6 O HN)-NH2 /N 59 1 8 APR 2005
PCT/ USOL/ 51403 \WO'HNMIRSGE-DIVISOR B dEh4RiEs, W) IpiddpaldBd 859 (5. AHDr 8446si on of

t he ester XXIII' 1H N (gDCIS 1}81.%8%2‘ H} 6‘3]78 15%1,) ;0(3
1H), 7.46H)s833 1H), % N& HY 399 6, & 5, 1("7!?1 §F—izd FH %?

1.81-1.9 b, d by th t andar d d
to provi d%(ﬂé%ﬁz f"ﬂe@%@ %&’%“&f@s“‘?é 25 (s 1H) 8.09 (s "i‘LD,prs."S‘i‘ (s,

1H) 7.67 (s, 1H), 7.57. (s, 7.65 (br s, 1H), 3.92 (s, 3H), 2.77-2.85

(m 4H), 1.78-1.81 f}?f} (g% ound

bel ow-was prepared og?cgﬁ%sg};'\{g eé%‘gzyﬁére(pé%eg%lfmme g 2) using an
ester ﬂpﬁhﬂﬂh{g@ﬁl@ﬂﬁlda&eﬁpbnﬂﬁghﬁﬁ com, bhhd\{b@a(rdrﬁadbbﬁﬁ)gﬁimtbﬁdﬂ s, 1H),
8.57 (s, 50-8.52 (m 1H), 8.39 15 (s, 1H), 8.29 (s, 1H), 7.98-8.00
(m 1H), 7.92(m 1H), 7.82 (s, 1H), 7.55-7.57 (m 2H), 3.97 (s, 3H). The
conpound descri bed é epared using the nethods above beginning
with the cor-responcﬁ% rS?\tg\lgté'lie}r%fié%rrpound prepared according to Mt hod G 20 O

HN' NH2 N
N"“NH,
s N '
CH,OH o
HO x AN
> Z -
N o N
/NJ/N : Nd
10 xxxi 1.9

A mixture of the diol xxxi (100 mg, 0.32 mmol) and MnO, (1.0 g) in 10
mL of THF was stirred at room temperature for 18 h. The reaction was filtered over
Celite, the residue washed with THF and EtOAc, and the filtrate concentrated to give a
solid. The crude was purified (SiO,, CH,Cl/MeOH, 95:5) to give an intermediate
15 aldehyde (50 mg, 50 %) which was carried on directly.
A solution of the aldehyde (50 mg, 0.16 mmol) and 2-methyl-3-
thiosemicarbazide (20 mg, 0.19 mmol) in 3 mL of EtOH was stirred at reflux for 18 h.
The reaction brought to room temperature, the precipitate ﬁltered, washed with EtOH,
and dried to give the desired N-methyl semithiocarbazone 1.9 (28 mg, 44 %). 192.6 -
20 1947 °C, 'H NMR (DMSO-dg) 8 8.71 (br s, 1H), 8.59 (br s, 1H), 8.53 (s, 1H), 8.45 (s,
1H), 8.31 (s, 1H), 7.97 (4, J= 1.0 Hz, 1H), 7.96 (d, J= 8.5 Hz, 1H), 7.85 (s, 1H), 7.67
(dd, J=8.6, 1.7 Hz, 1H), 4.41 (t, J= 5.1 Hz, 1H), 4.13 (s, 3H), 3.98 (s, 3H), 3.50 - 3.40
(m, 2H), 2.83 (t, J = 7.6 Hz, 2H), 1.80 — 1.66 (m, 2H), 1.57 — 1.45 (m, 2H).

COZMG

CHO
~o

FaC OO an T FiC OO //N

o %
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1.8 60 WD 02/41843 1 8 APR 2005 PCT/USO /51403 'H NVR (d6-DVMSO 6: 10.48
(s, 1H, 9.74 (s, 1H, 8.79 (s, 1H, 8.40 (s, 1H), 8.33 (s, 1H), 8.05 (s,
2H), 7.99 (s, 1H), 7.84 (s, 1H), 7.68 (d, J= 8.6 Hz, 2H), B8KPR fo05 J= 8.6
Hz, 2H), o6wed24m432H), 4.17 (s, 3H). 5 The conpound descr iperiusmlsowsnas
prepared using the nethods above beginning with the correspondi ng di ol
conpound prepared accordi ngxlyp Method H Preparation ofxt. 9. 10 HO 10 1.9 A
m xture of the diol xxxi (100 ng, O0.32 mml%and Vh02 (1.0 in 10 nlL of
THE was stirred at r@@ﬁh(e}ﬁj@loat@he-”‘? bg16.3p8 mmd) ?@éﬂ@%ﬂ( mg; ¢-6k ed

Cel
Concent rat Singl Wes AERAGE HASRECM b A b0 Gelral e Sdil(1 2508,
95: g) to ?low®§mn?hﬁmlﬂmth05 gmdﬁzycl?%memld%mmmgug&sttraﬁ :eg
on |ret sol u n e al de e an - 3-
thi ose BRSBTS o Weeragnty) ves Sdad S e IR /oS eTAPPEe TR0t | ux
for 18 h rJJ‘&JeWé‘HHe&%nQéMGG&nt qO&E’@J&H@é"’PﬁFQs &HZLG); CHQ@IZSS ﬁ&)ﬁd@és-
filtered, washed with EtOH, and dried Ive desire

seni t hi ocaMmopenqcbnmEIS%m%h20191moh)9@r®a ded. Ibamt@re was stxmdm%@ d6) S

Sy s o7 it TR, kb i bitugtelagy bl Nabiop, Ay Byeliids

(dd J= 8. Na,3(% (t‘liég) 1'Fl)a mﬁctﬂrb vézIs stiged for BOizin. Et@AchO}ﬁLX\Sas atidpd, add e (s,
3H), 350-340 (t,, J =7.6 Hz, 2H), 1.80 - 1,66 ( 2H) ,
1.57 - 19 4dayerg wgﬁ)sep zghggrgﬂgcdwegyggg/ashed with watcr and brine, dried, an

evaporated. Flash chromatography of the residue over silica gel using 1:4:5 MeOH-
EtOAc-hexane, gave the aldehyde lxxv (95.2mg in two steps) as a yellow solid: MS 378.2

. (MHD).

Conversion of the aldehyde Ixxv to compound 1.10 was accomplished

15  using the methods provided above.

S
=N
4
N .
NN
FaC )\j—//
1.10

Compound 1.10 was obtained as a yellow solid: '"H NMR (DMSO-ds) 8

1.94(m, 2 H), 2.98(t, 2 H), 3.45(t, 2H), 3.92(s, 3 H), 4.15(s, 3 H), 7.89(s, 1 H), 8.06(s, 1
20 H), 8.32(s, 1 H), 8.52(s, 1 H), 8.59(s, 2 H), 8.75(s, 1 H); exact mass (electrospray) m/z
caled for Cy1H»3F3NgOS (M+H) 465.2, found 465.2. |

The following compounds were prepared using methods as provided

above.



1. 8 APR 2005 PCT/USO /51403 xxxvi |Ixxv Cad 2 (-30+80 nesh, 34.1 ng,
0.308 mml ) and NaBH4 (23.3 ng, 0.616 nmml) was added to a stlrred sol ution
of the crude saturated nethyl ether xxxvi (125 ng, 0.3081mPR 2008 1:1
THE- MeOH Qa1teszat 0C. The cold bath was renoved and st i PCI/OEP1SBH0RAS
continued for 1.5 h. Water (2 nmL) was added and the sol ution was
evaporated. The residue was dried under vacgum To the residue THE (5 nL),.
CH2C12 (5 mL), and Dess- Martin periodi nanef (522 ng, 1.2 mol) were added.
The mixture was stirred for 1 h, di | ut ediiiv Mi2THE (1 O1L), and poured into
saturated aqueous NaHCG3 (8ni) cont ai ni nN Na2S2C8 (2.5g). The m xture was
stirred for 30 mn. EtOQAc (I Omn) was aded and the 10 | ayers were
separated. The organic | ayer was st th water and brine, dried, and
evapor at ed. Flash chromat ography of P rgsidue over silica gel, using
1:4:5 MeOH Et OAc- hexane, gave the (95.2ng in tw steps) as a
yellow solid: M5 37& 2 ( +). Conversion of e al dehyde | xxv to conpound
1.10 was acconplished 15 using the methodS provided above. 1.10 Conpound
1.10 was obtained as a yellow solid: "gh{\MR (DI\/SOdG) S 1. 94(m 2 H) ,
2.98(t, 2 H), 3.45(t 2H), 3.92(s, 3 H), 4.15(s, Hg (}@ Ia
8.06(s, 1 20 H), ‘HZNISIRGDWO@)SIQM(SUH)) 836913 887H, 1D 8276, J1 H):

4652 ”?—ﬁééglrfzé&i{ﬁ?’ CNop B S5ier 6D B0 i 3ty TRLCHIACE St 07 B

aboveé l?ﬁ,%é‘&%éf"? gsﬁ%gp R72003 (1RSMMOL/ 51403 1.11 ' H NMWR (D|v50d6) S
10. 64 (s, 8.37 (s, 1H) 25(d J ="8.5 Hz, IH), ’'8.12
(s, 1H), 7.85 (s, 1H), 7.65 (d, J= 8.5 Hz, 6.82 (br s, 1H), 4.45 (s, 5
1H), 4.13 (s, 3H). ESI-MS rrlz 319.1 (100, M+H+§. -.
SN NH,
ZN
‘MeO =
o
N =
)@,
1.12

. | 'H NMR (CD;OD) § 8.51 (s, 1H), 8.25 (s, 1H) 8.23 (s, 1H), 7.96 (s, 1H),

10 7.88 (s, 1H), 7.84 (s, 1H), 4.45 (s, 1H), 4.21 (s, 3H), 4.01 (s, 3H), 3.48-3.51 (m, 2H) 3.37
(s, 3H), 2.92- 2.96 (m, 2H), 2.55 (s, 3H), 1.94-1.98 (m, 2H); ESI-MS m/z 411.5 (100,
M-+HY.

15 1.13
'H NMR (CD;OD) & 9.04 (s, 1H), 8.39 (s, 1H) 8.33 (s, 1H), 8.24 (s, 1H),
8.16 (s, 1H), 7.91 (s, 1H), 4.39 (s, 3H), 3.95 (s, 3H), 3.54-3.71 (m, 6H, 2.92-2.96 (m, 2H),

2.55 (s, 3H), 1.93-2.02 (m, 2H) ESI-MS m/z 441.2 (100, M+H".
63



1.12 'H NVR (CD30D) S 8.51 (s, 11-1), 8.25 (s, 1H) 8.23 (s, 1H), 7.96 (s,
1H), 10 7.88 (s, 1H), 7.84 (s, 1H), 4.45 (s, 1H), 4.21 (s, 3H), 4.01 (s,

3H), 3.48-3.51 (m 2H) 3.37 (s, H) 2.92-2.96 (m 2H) 215 APR. U? -
1.94- 1. 98wonz/4dsds; ESI-MS miz 411.5 (100, MrH+). 15 13pcwldsb\i £D30D) ‘8
9.04 (s, 1H); 8.39 (s, 1H) 8.33 (s, 1H), 8.24 (s, IH), 8.16 (s, 1H), 7.91
(s, 1H), 4.39 (s, 3H), 3.95 (s, 3H), 3.54-3.71§(m 6H, 2.92-2.96 (m 2H),

2.55 (s, 3H), 1.93-2.02 (m 2H); ESI-M5'mz 44f 2 (100, MiH). 63 WO
02/ 41843 HN NH2 1 8 APR 2005~ PCT/ USO 1/ 51 NH2 ' H NMR (d6- DVBO) 8:

8.96 (s, 1H), 8.54 (s, 1H), 8.47 (s, 1H), 887 (s, 1H), 7.92-7.97 (m 3H),
7.83 (s, 1H),-7.68 (d, J= 8.2, .19 (s, 3H), 3.83 (t, J=5 7.3 Hz,
£.98-2.21 (rn, 2H), 1.70-1.80
b (d6-DMVBO) 5: 8.76 (s, 1H),

1H), 3.58-3.75 (m 2H), 2.75-2 P
(m 2H), 1.48-1.62 (m 2H. N.Me 1.1
8.58 (s, 1H), 8.49 (s, 1H), 8.47 (s, T YFML (m 1H), 8.34 (s, 1H),
8.29 ;, 1H), 8.17 (s, 1H), 7.99 (d, J-87|§h7_e, , 7.74 7.71 (m 2H), 7.33
(dd, J= 4.8, 7.7, 1H), 4.19 (s, 3H), 3.98 ( 3H), 3.17 (m 2H), 3.06 (m
2H). The foll owi ng conpounds were preparmd fromthe correspondi ng ester 15
(prepared by Met hod I}} Pre aration of

(d-DMSO) &: 8.96 (s lH), 554 (s, 1H), 8.47 (s, 1H), 8.37 (s,
1H), 7.92-7.97 (m, 3H), 7.83 (s, 1H),7.68 (d, /= 8.2 Hz, 1H), 4.13 (5, 3H), 3.83 (t, J =

5 7.3 Hgz, 1H), 3.58-3.75 (m, 2H), 2.75-2.85 (m, 2H), 1.98-2.21 (m, 2H), 1.70-1.80 (m, 2H),

1.48-1.62 (m, 2H).
e,

Z 2N
X AN
P
e
/
Me’N
1.15

, "H NMR (ds-DMSO) 8: 8.76 (s, 1H), 8.58 (s, 1H), 8.49 (s, 1H), 8.47 (s,
10 1H), 8.41 (m, 1H), 8.34 (s, 1H), 8.2¢ , 1H), 8.17 (s, 1H), 7.99 (d, J= 8.7 Hz, 1H), 7.74-
771 (m, 2H), 7.33 (dd, J= 4.8, 7.7, 1H), 4.19 (s, 3H), 3.98 (s, 3H), 3.17 (m, 2H), 3.06
(m, 2H). |

The following compounds were prepared from the corresponding ester
15  (prepared by Method I).

Preparation 0f1.16

S
. \tf)LNHz
O:zMe =N
N = N R
——————————"—
N =
N N “N
Pt N
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WO 02/41843 xliii 1.16 18 APR 2005 PCT[USO01/51403 To a solution of the
ester xliii (250 ng, 0.78 mol) in 5 nL of THE at -78 C was added a 1.0 M
solution of LiAIHA (2 nL, 2 mol) in THF. The reaction WA BPRt205red for 2
h and % gﬂ Wi th sat. NH4Cl, warned to.room t enper atrorysoasdiosli | ut ed
with EtRY 2 sol ution was filtered, dried over Na2SO4, and concentrated
to give the crude alcqohol. A suspension of the algggol and M102 (2.0 g) in
10 nL of THE was stirX®d at roomtenperature for: 3 days The reaction

m xture was filtered through Celite, the filtrate was concentrated, and

th d fied (Si02, CH2Cl2/MeOH, 96:4 0. g Gjgl . Thi

was 171 turat 6d v (To ity aftopestaralihe) 561 040 o) 1 1 BV B BVE an
t diate ald 6 0 55 ng,

bnlgr&‘}ook:)awe dliod it S S G A2 AR Pl T “%?&Emn%?")@sfn 3t of

Et OH gnas St h%d fdnlcHed With satSNH.CL %ﬁnema'bommemp@awmla-@@ lutpd
desired

t t hed th Et CH,

Biﬁﬁ'uﬁ't Eﬁa‘fé?sde%g? salm\f@%swgs ﬂ\tlqumdpal’vs@f%s‘g%a“gf°‘%‘ﬁ ke ipk e 5
S, 3 1 OhL(d THEwE 5 Hz, 1H),

7. 98 (s %iﬁ al@"%w?‘ép ”Lilﬁ)“("??‘e]?agg"(‘gﬁ é(zldﬁ)g)u& 4( 14 (s F? 3. 9?)
(CZ ClgH% %%‘egag“t Géorrﬁ Gerri%eéﬁuﬂdzfor 2&hys Zh@&sac(wnnumu'ﬁvﬂas terg:\_ﬁuougbcf S : ;<xvi

- + mes wWas
added totha fltrate g cememf?fdﬁ, %ﬂ‘h%ggn %QP%P‘&?%?E@A% Eﬂqé %%Oﬁ %omg& mol )

} IHE: E,Eto %hﬁ&te@%thﬂéﬁaﬂé@t@%ﬁ tmaﬁ)hlde:mas\fdtbrahd EwHEaw i ng was

C0nt %ue overni g

m.) was added and t'he sol ution was
evapor at ﬁdemiléldmtereldclqtde(ﬁhmf’tlﬁs%)drl ed under vacuum To the residue THE (35

Ao, The. m xtur o SRS e s BE P BRER e e  ana

poured i pfigseSatatb 2 19GHE QIR MimbyaR )38 3 (4B ofEOH wasstared stgefapipdBh(12.1 q) .
The m xture was stirred for 30 nn ‘5&& %v\é’ q‘{ﬁgt"%{ \c’]ﬁ%}?%nﬁ(aﬂgﬁjto pd the
| ayers wéihe reaspian dtaedoolw%éhwr@dmt%tep fedyashEs SHEY S g o
15  the desired product 1.16 (30 mg, 42 %). 'H NMR (DMSO-dg) 8 8.72 (br s, 1H), 8.62 (br
s, 1H), 8.53 (s, 1H), 8.48 (s, 1H), 8.43 (5, 1H), 8.01 (d, /= 8.5 Hz, 1H), 7.98 (s, 1H), 7.84
(s, 1H), 7.76 (4, J = 8.6 Hz, 1H), 4.14 (s, 3H), 3.98 (5, 3H), 3.14 (4, /= 7.2 Hz, 2H), 2.98
(t,J=17.2 Hz, 2H).

20 _
xliv Ixxvi

CaCl, (-30+80 mesh, 109 mg, 0.983 mmol) and NaBH4 (74 4 mg, 1.97
mmol) was added to a stirred solution of the unsaturated nitrile (253 mg, 0.655 mmol) in
1:1 THF-EtOH (30 mL) at 0°C. The cold bath was removed and stirring was continued
25  overnight. Water (2 mL) was added and the solution was evaporated. The residue was
then dried under vacuum. To the residue THF (35 mL), CH,Cl; (35 mL), and Dess-
Martin periodinane (1.21 g, 2.86 mmol) were added. The mixture was stirred for 2 h,
diluted with THF (30 mL), and poured into saturated aqueous NaHCO; (48 mL)
containing Na;S;03 (12 1 g). The mixture was stirred for 30 min. EtOAc (10 mL) was

30  added, and the layers were separated. The organic layer was washed with water and
65



1 8 APR 2005 WD 02/41843 PCT/ USOL1/ 51403 brine, dried, and evapor at ed.
Fl ash chromat ography of the residue over silica gel, using 1:4:5
McOH Et OAc- hexane, gave the al dehyde | xxvi (111.3 ng in twpgs as a .
yellow sgolid: M5 359.1 (M#). Conversion of aldehyde |x yrpound

1. 16a waswgc‘?%%?ished using 5 the methods descri bed ab)é)v\eg./ S&’%ﬁound 1. 16a
was obtained as a yellow solid: '"H NVR (DMSO-d6) S, 10 3.Q§gt, J = 6.0 Hz,
2 H), 3.2%¢ne, dried, @deveporatedflasiychyomatographypf the regidue eyepgilicyggdgusing 1 )

5 oore, | 1k Mk ERoAb pidkane? g e albgtishe EpAR L3 e nPst@lh Bea déllow

C20H18F8N&Slid: BB 524@MH)f ound 446.1. The fol |l owi ng conpounds were

prepared according to the, gene t hqds 15. ahaqv. 1.17a 'H. .DVBO- d6)
8 8.69 (s, 1H). 8. 58"0 ?fs_lfanﬁrfl a@wwl W°-‘§P%H‘%?1sfﬁal‘¥ﬁi ac%‘?%g‘s?“%, “4’11&, 7.95
(s, 1Hs, FnBfefivds dddribds S3vés, 1H) 4.13 (s, 3H), 3.97 (s, 3H), 3.12- 20
3.15 (m 2H), 2.93-2.96 (m 2H), 2.54 (s, 3H); M 392.1 (100, MrH+). 66 1 8
APR . 2005 WD 02/41843 PCTTUSO /51403 1.17b npound 1.17b was obtai ned as .
a yellow solid: '"H NVR (CD30D) S 5 2.04(b&y & ~NH.H), 2.17(br s, 2 H),

2.95(t, J = 6.96 Hz, 2H), 3.17( s, 2 H),:i:3.36(t, J =6.96 Hz, 2 H,
3.57(t, J =5.88 Hz, 2 H, 3.8 s, 2 , 4.41(s, 3 H, 4.59(t, J = 5.82
Hz, 2 H), 8.28(s, 1 H), 8.44(s, 8)45(s, 1H), 8.56(s, 1 H, 8.70(s, 1
H, 9.08(s, 1 H; M5 (electrospray cpl cd for C24H27CINsO (M+H) 479. 2,
found 479.2 M0 1 S )" NH N2 FaC

1.16a

Compound 1.16a was obtained as a yellow solid: '"H NMR (DMSO-de) &
10 3.03(t, I=6.0 Hz, 2 H), 3.25(t, ] =6.0 Hz, 2 H), 3.99(s , 3 H), 4.50(8, 3 H), 7.89(s, 1
H), 8.08(s, 1 H), 8.37(s, 1 H), 8.57(s, 1 H), 8.48(s, 1 H), 8.61(s, 1H), 8.66(s, 1 H), 8.68(s,
1 H), 8.76(s, 1 H); MS (electrospray) m/z caled for CooH\sFsN7S (M+H) 446.1, found
446.1.

The following compounds were prepared according to the general methods

15. above. ,
S
s
zN .

A

NZ N
)ﬂj
117a
'H NMR (DMSO-ds) & 8.69 (s, 1H). 8.58 (s, 1H), 8.50 (s, 1H) 8.40 (s,
1H), 8.34 (s, 1H), 7.95 (s, 1H), 7.86 (s, 1H), 7.83 (s, 1H) 4.13 (s, 3H), 3.57 (s, 3H), 3.12-
20  3.15 (m, 2H), 2.93-2.96 (m, 2H), 2.54 (s, 3H); MS 392.1 (100, M+H*).
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.10 1.17c. Corrpound 1.17c was obtained as a yell ow sol i d 1H NMR ( DVBO- d6)
S 2.99(t :716Hz 2 H, 3.24(t, J= 7.14 Hz, 568 2

5 B 20
H, 3. 5.68 15 Hz; 2 H), 4.13(s, 3 H), 492(t ﬁ'é n%z
7. 88(s %2’41%‘302(s 1 H), 8.16(s, 1 H,. 8.42(s, | P§T 514
8.55(s, 1H), 8.74(s, ‘1. H, 8.75(s, 1 H; M (el ectrospray) rﬂz cal cd for
C21H22CIN70S (MrH) 456.1, found 456/2\Me2N S | 67 WD 02/41843 1.17d 1 8
APR 2005 PCT/USOL/ 51403 Conpound "1 wasQobt ai ned as a yellowsolid: "H
NUR (DMSO-d6) S 2.49(s, 3 H), 2.50(s, 99(t =7.14, 2 H),
3.22(t, J = 7.14 Hz, 2 H), 3.28-3.30( m 2 I-BI 12(s 3 H, 4.82(t, J =
6.56 Hz, 2 H), 7. 86(s, 1 H), 8N : N 8. 16(s 1 H, 8.43(s, | H,
8.48(s, ‘1 H), 8.55(s;, 1H), 8.66(s .1 8.73(s, 1 H; M (el ectrospray)
mz calcd for C22H25CIN8S (M+H) | und 469.2 15 Conpound 1.17e was
obtained as a yellow solid: IH NW 1.92-1.65 (m 4H), 2.25(br,
s, 1H), 2.36(s, 3H), 2.87(br s, ;3. , 7 08 Hz, 2H), 3.09(br s,
1H), 3.19(m 2H), 4.13(s, 3H), 4. 61(br S, Aﬁﬂ 4.93(m 1H),7.86(s, 1H),
8.03(s, ‘1H), 8.17(s, 1H), 8.33(s, 1@ 8(s, 1H), 8.59(s, 1H), 8.69 (s,
1H), 9.09(s, 1H); Ms (el ectrospay) 3 léal cd for C24H28CIN8S (MtH) 495. 2,

found 495.2 The fol | ow ng con,?ounds wer e prepared be inni ngz W th
intermedi ates proviempowsobE7h waselhtrised 3s 2 yritowlidy CD30D) 8

5 2.04(brs,2 H), 2.17(br s, 2 H), 2.95(t, T = 6.96 Hz, 2H), 3.17(br s, 2 H), 3.36(t, I = 6.96
Hz, 2 H), 3.57(t, J = 5.88 Hz, 2 H), 3.87(br 5, 2 H), 4.41(s, 3 H), 4.59(t, J=5.82Hz, 2
H), 8.28(s, 1 H), 8.44(s, 1 H), 8.45(s, 1H), 8.56(s, 1 H), 8.70(3, 1 H), 9.08(s, 1 H); MS
(elecfrospray) m/z caled for Co4Hz7CINO (M+H) 479.2, found 479.2

- MeO .
' \I\E)SL[\”..|2

.10

1.17c.

Compound 1.17c waé obtain’ed as a yellow solid: 'H NMR (DMSO-da) 8
2.99(t, T = 7.16 Hz, 2 H), 3.24(t, J=7.14 Hz, 2 H), 3.71(t, =5.68 , 2 H), 3.36(t, = 5.68
15 Hz 2H), 4.13(s, 3 H), 4.92(t, J=5.76 Hz, 2 H), 7.88(s, 1 H), 8.02(s, 1 H), 8.16(s, 1 H),
8.42(s, 1 H), 8.46(s, 1 H), 8.55(s, 1H), 8.74(s, 1 H), 8.75(s, 1 H); MS (electrospray) m/z
caled for CpyHyCIN,OS (M+H) 456.1, found 456.2 |

Izj.\NHz

MezN




H34... 20 xlviii 1.18 To a solution of the above al dehyde xlviii (34.8
0.133 mmol) in EEOH (2 nL) and H20 (0.5 nlL) was added the
sem t hi ocarbazide (13.3 ng, 0.146 nmol) and I drop of Ac 8 Xpﬁ
was refl ux§g 'ﬁ\égf night. The resulting m xture was cool edgg
solid fi W@P¥d®ahd washed with water. The solid was drie

1 8 APR 2005 WO 02/41843 PCT/US01/51403. by TLC, NWMR and MS. Yield of
1.18: 13.5ngyg. ('H NMR 400MHz),: 1H NNW‘ECDCls) 8 4.15 (s, 3 H, 7.89
1 H, 7.95 (d, J = 12Hz, 1H), 8.08 (s, 1H), 8.32 (. d,_ J = 12Hz, 1H),
(s, IM 8.58 (m 3HFomPo®E 1.47d wef obtaihed &s 4 yellowry SIWMIDM& c)lg 1

g,

xture .

TG oot

(s,

8. 40

19

11072 (s, 2485 3308 S 2 s T W R Sty S 1 MR SRt

8.22 (4, 8,
1(5j, %.:f{fs4'ié(s’

1
HZ: H) H 3

r;&_%& 8.-ng, s 6.8z, THRG.L6Ks, 118, 8.02(H5 MR 16051.56), 8.7
3 1.20 From

10

.06 (s, 3H), 2,99 3. N
i nt er medi §t4é(51§ H)s8-A%(st h@,g?eéféﬁ,allfgbngts%dl H&M;Del @;M%%V%SCWIW%G- DVSO)

s, 10y, BB RFCanING oRh SRR R4S % 6o (a0, 3-1006, 176

1H), 6.83 (bs, 2H), 6.11 (d, J=17.6 Hz, 1H), 5.48 (d, J= 10.6 Hz, 1H),
(s, 3H. 69 WD 02/41843 1 8 APR 2005 PCT/ US0L/ 51403 1. 21

A

Z=Z

10 ' 1.17e

: Compoﬁnd 1.17e was obtained as a yellow solid: 1H NMR (DMSO-d6) 8
1.92-1.65 (m, 4H), 2.25(br, s, 1H), 2.36(s, 3H), 2.87(br s, 1H), 3.00 (t, J=7.08 Hz, 2H),
3.09(br s, 1H), 3.19(m, 2H), 4.13(s, 3H), 4.61(br s, 1H), 4.93(m, 1H),7.86( s, 1H), 8.03(s,

15 1H), 8.17(s, 1H), 8.33(s, 1H), 8.48(s, 1H), 8.59(s, 1H), 8.69 (s, 1H), 9.09(s, 1H); MS
‘ (electrospay) m/z caled for CraHpsCINgS (M+H) 495.2, found 495.2

The following compounds were prepared beginning with intermediates

provided above in Method J.

CHO ' Hr;JJLNHZ
X ' =N
o
NC N = N S
_N-% =
HsC NC N N
: N7
20 HaC
xlviii 1.18

To a solution of the above aldehyde xlviii (34.8 mg, 0.133 mmol) in EtOH
(2 mL) and H,0 (0.5 mL) was added the semithiocarbazide (13.3 mg, 0.146 mmol) and 1
drop of AcOH. The mixture was refluxed overnight. The resulting mixture was cooled

25  and the yellow solid filtered and washed with water. The solid was dried and found pure

68
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Frominternmediate |li, using the general nethod (Exanple 1.2). 'H NWR
(d6-DVBO 8: 10.60 (s, 1H), 8.61 (s, 1H), 8.29 (s, 1H), 8.12 (d, J 5 =8.7
Hz, 1H), 7.95 (s, 1H), 7.83 (s, 1H), 7.72 (s, 1H), 7.35 (18 AF 8057 1z 1H),

6.80 (S,wodklsss- 15 (s, 3H), 2.15-2.17 (m 1H), 1.08-1. IrfiRo1”os
0.86-0.88 (m 2H). The follow ng corrpounds wer e prepareé’?(i)eg% nnllr%lg with the

o ery hooy T KPR AR Bsr RBREER b LR M R ERel g 1o

the genegaljsqsocg W@ (ssre B 9J4)2Hz M%s((GDﬁJi 8.2 18 14821488z, 1H) .
890(5,5 H)R }j ( H) @I;?Ri (stm\I y ,%(q—)?Hz 1H), 7.50
(s, 1H), IH),(884C((qalH)f155§=€Hﬁ3Hi &Hs, IH),le 76ds, 1319|)M8133413L(1v14®(m 3H), 0.94
(s, 9H), 0.10 (s, 3H), 0.01 (s, 3H). To a stirred solution of al dehyde

| xxviii (38 ng, 0,096 mml) in ethanol:water (5:1; 4nL) was added

sem car bazi de hydrochl oride (11 ng, 0.098 |) and sodium acetate (24 ny,
0.28 mml ). The m xture was heated at ref] for 12 h then allowed to cool
to roomtenperature. The precipitate was c!‘bl R ed and washed with 20 water
then dissolved in TFA (2 nmL). The nixturesMas stirred for 36 h at room
tenperature then concentrated in vacuo. The residue was purified by
reverse-phase HPLC to afford t Me de product 1.22 (5 ng). 'H NWR

(CD3CD) 5 9.07 (s, 1H). 8.67 70 43 1 8 APR 2005 PCT/U S01 /51403
(s, 1H), 8. 42 (s, 1H), 8.38N& YH) , 78.* (ENH, 814 (s, 1H, 7.74-7.77
(m1H,, 5.07 (q, J- 6 Hz, 1H), 4043 (s, 3k \)1\'55_(d, J= 6Hz, 3H); ESI-MB

mz 339.2 (100, MtH+). F3CF2C -T F3CF2C 5 liv Ixxvii - L|A|H4(1 OMin THF,.
1.4 nL, 1.40 mvol) was added to a stik#®d and cool ed (-78C) solution of the
pent af | uor oet hyl conpound liv (180 .ng, 0.467 mmol) in, THE (10nl).

Stirring was conti ﬁ%%xﬁ&, ﬁshégthggfe&rraﬁné?hodv&‘x%pfeohf‘). m_) ,.2N NaCH (0.1
'H NMR (ds-DMSO) 8: 11.72 (s, 1H), 8.83 (s, 1H), 8.56 (s, 1H), 8.52 (s,
1H), 8.39 (s, 1H), 8.22 (d, /= 8.7, 1H), 8.02 (s, 2H), 7.86 (s, 1H), 7.65 (dd, J= 1.6, 8.7
10 Hz, 1H), 4.15 (s, 3H), 3.06 (s, 3H), 2.99 (s, 3H). .

1.20
From intermediate 1, using the general method (Example 1.2).
15 'HNMR (ds-DMSO) 3: 8.63 (s, 1H), 8.36 (s, 1H), 8.22 (d, ] = 8.8, 1H),
8.15 (s, 1H), 8.11 (s, 1H), 8.02 (s, 1H), 7.88 (d, J= 8.8 Hz, 1H), 6.98 (dd, J=10.6, 17.6
Hz, 1H), 6.83 (bs, 2H), 6.11 (d, J=17.6 Hz, 1H), 5.48 (d, /= 10.6 Hz, 1H), 4.19 (s, 3H).
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m.), and water (03 rnL) were added sequentially. The cold bath was renoved
and the 10 m xture was stirred for 30 min, and then filtered through a pad
of Celite. The pad was rinsed with THE and the conbi ned f{ gtArRR ggsWere
evapor at chromat ogr aphy of the residue over sili LHSi ng
1:4:5 I\/E%Eﬂﬁ%ﬁhexane, gave the crude al cohol (104 ng) gsr%%inlse&‘yssstep.
Dess- Martin periodinane (246 ng, 0.580 nmmolg *as added to the al cohol 15
(104 nig, 0.290 nmol) in 1:1 THF-CH2ClI 2 (15}nL). The m xture was stirred
for 2 h, diluted with THE (30 nL), and reNHzi nt o sat urat ed aqueous
NaHCO3 (10 nmL) containing Na2S203 (2.5 gN The mixture was stirred for 30
mn. EtOAc (10 nL) was added, and the lfayers were separated. The organic

| ayer was washed with water and br} d¢i ed, and evaporated. Flash

chr omat ogr aphy of the residue over gel, using 20 1:4:5 ' _
MeOH- Et OAc- hexane, gave the al dek 84.8 ng) as a yellow solid for
the next final coupling reaction. CHO F3CERCA3CF2C 1.23 NaOAc (30.1 ny,
0.367 Mol ) was added to a stirred solutiM of the 25 aldehyde | xxvii
(43.5 ng, 0.123 mmol ), sem carbazi de hygyochloride (13.6 ng, 0.123 71 WO
02/ 41843 1 8 APR 2005 PCT/USO1 /51 403 mmol) in 4:1 EtOH+H20 (4.5 nl), and
the mixture was ref Fuxedntérorediate W, usifigghe gengralimeghod(Exampls s cool ed and

precipitates were ¢ ) Lfd cation i i\t I gave
correspondi ng 7- pen%%ﬁ@%ég%%ﬁéggﬁa%hg‘%ﬁsgéﬁ?’ Egz%&r‘rg )’gglg;dyjell | ow
PRl e e M B R I EN A TO R
8.8 bz, 179yt GLIB] 21507 (ol HRISE} 114, 1D, OB6ORARGEThe 1 0f Lovi ng
conpounds were prepared fromthe corresponding esters -prepared by the
met hods of Method L. CHO

The following compounds were prepared beginning with the

corresponding esters prepared by Method K.

Oo-Me
m/\ =
-

N d
)@

e

HO 7
1) NH,NHC(O)NH,
N . 2) TFA NONA
/NJ OH Nj

OTBS , )

NH;

Z—Z

OTBS
10

liii Ixxviii 1.22
The aldehyde Ixxviii was formed by LAH reduction of the ester liii .
according to the genefal procedure (see Example 1). 'H NMR (CDCls) 6 10.42 (s, 1H),
8.90 (s, 1H), 8.00-8.04 (m, 2H), 7.75 (s, 1H), 7.66 (d, J="7 Hz, 1H), 7.50 (s, 1H), 5.08 (q,
15 J=6Hz, 1H), 4.12 (s, 3H), 1.43-1.46 (m, 3H), 0.94 (s, 9H), 0.10 (s,'3H), 0.01 (s, 3H).
To a stirred solution of aldehyde Ixxviii (38 mg, 0.096 mmol) in
ethanol:water (5:1; 4mL) was added semicarbazide hydrochloride (11 mg, 0.098 mmol)
and sodium acetate (24 mg, 0.28 mmol). The mixture was heated at reflux for 12 h then
allowed 1o cool to room temperature. The precipitate was collected and washed with
20 water then dissolved in TFA (2 mL). The mixture was stirred for 36 h at room
temperature then concentrated in vacuo. The residue was purified by reverse-phase

HPLC to afford the desired product 1.22 (5 fng). '"H NMR (CD;0D) & 9.07 (s, 1H). 8.67
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10 1) LAN N % 2) M02 lvi 1.24 To a stirred solution of butyl ester |vi
(152 ng, 0.5 mmol) in anhydrous THE (3 nlL) at -78 C under 2\“{: en vvas
added lithium alum num hydride (515 it of a 1 Msol utior 8

mol ). Tpe opisiesire was stirred at-78 C for 30 mn. then RGT/usmmh@d by t he
addition of ethyl acetate (5 nL) and water (5 nL). The m xture was all owed

to vvarm 0 t a wat er
(20 nL)'® lr]rﬁ-g% ?’%gsg?géaém%grgs lﬁ}l ect@ﬂm#ig lgr(lpéid—n( ?Nzggto-?)&éf |I—1I71f_3e92l ’and
concent r gt=eyiIE, 448 (s, 3H)ARDS () UensEinGHHpBSI-MS mizEd. 2(100,MFER).of al cohol
and al dehyde whi ch were taken up.in THE (10. nL). Manganese di oxi de (350
ng) was added and the m xture was stirred under .20 nitrogen for 12 hours
wher eupon a further M02 (3&dowg) was added. The m xtgme®e was stirred for a
further 3 h then filtered. ahd concentrated in vacuo tp afford inpure
al dehyde | xxi x (40nm) - mz 224.3 (100, g a stl rred sol ution
of al dehyde lxm?ﬁ%ﬁ? N | y—TTet hanol}t Iz ;1 nL) was
added t hi osem car®azrde (20'ng,\ 1 eq.) aba¥FaC drop il etic acid. The
m xture was heated at reflux fg’?‘ one hour then cool ed an,dN e precipitate
collected by filtration and washed with water and cold ethanol to yield
1.24 ¢15 ng).. 'H N'I\/R(DMSOdG) S 11.81 (s, iH, b&vEi5 (s, 1H), 8.82 (s,
1H) 8.66 (s, 1H) 8 54 (s 72 \\D 02/ 41843 005. . PCTIL.USO / 51403
8.45 (s, IH), 8. 1718A rﬁMmifﬂFelé 1@@@#}01)‘#&5@@%% a girredand
7.71-7.2 B 0l467 nirhi6l) 0l | owi ng
corrpound% &%BL]EQCQr gﬁggc%gpﬂé%@gmgbﬁwg%%?@mlgérglgéagaure abov?a 1 25 1H
NVR (DI\/BCHEBQIO&:U)l SY@I@§WaSL¢d)IJIchcBEt ~78.C fodp 18. Watet éO 1 mdy), 218 NapH £0.1

573 ?g (s 78“13) and8 water ?O %mL) were a ded sequ8¢n{131’1y J’I’he coFg batili ':Qals er§'?ed a3 3hd m 1H)

10 mixture was stirred for 30 min, and then filtered through a pad of Celite. The pad was

rinsed with TEF and the combined filtrates were evaporated. Flash chromatography of
the residue over silica gel, using 1:4:5 MeOH-EtOAc-hexane; gave the crude alcohol (104
mg) for next step. '
Dess-Martm periodinane (246 mg, 0.580 mmol) was added to the alcohol
15 (104 mg, 0.290 mmol) in 1;1 THF-CH,Cl; (15 mL) The mixture was stirred for 2 h,
. diluted with THF (30 mL), and poured into saturated aqueous NaHCO; (10 mL)
contammg Na28203 2. 5 g) The mlxture was stirred for 30 min. EtOAc (10 mL) was
| added and the 1ayers were sepa:ated The organic layer was washed with water and
brine, dried, and cvaporated Flash chromato graphy of the residue over silica gel, using
20 1:4:5 MeOH-EtOAc-hexane gave the aldehyde lxxvu (84.8 mg) as a yellow solid for the’

next final coupling reactlon .
o

A

HN" NH,

Y
. AN
P

Ixxvii : o 123
NaOAc (30.1 mg, 0.367 mmol) was added to 2 stirred solution of the

25  aldehyde Ixxvii (43.5 mg, 0.123 mmol), semicarbazide hydrochloride (13.6 mg, 0.123
71



10 (m 1H); ESI-M5 nmfz 298.1 (100, M+H+). The foll owi ng conpound was
prepared fromthe al dehyde described in Method M 15 1.26 To a stirred

sol ution of crude al dehyde |x was added thioseni carbazifig AG482m9, 0.3 mmol )
and a dypR2Riss;cetic acid. The m xture was heated at r dIWsofl,@ho?O m n.
then allowed to cool to roomtenperature. The precipitate forned was

Gesi roatindltin 4t PORRR S AT b Aot N R RRoR feioes i e feuthg D NG5
Vo7 ?“m“f*@f.flﬁ T e o We w2 310 5 i w2
0214184%9&?] BBYF qqresp 3?&%& w%uomﬁmwﬁmé# &Ssq B8 3G %@ﬁﬁound was
pr epar ed,fd. 08 R @mwgg 53@% 33ed 6188k s ZZH£57 {éta alsrgn @f, al dehyde

| xi v was concentrated to a me of approx hen et hanol (5 nL) and

wat e5  ( 8.03() 1\kBr&15(dde),881314(sHeH)n8)&2(ﬁréIt)oﬂéé(ﬁ,d&t&a&ll“hghﬁl),sﬁk(s,abprox 1.5

m.. Et hapo d the m xture again concentrated to approx.

1.5 niL. L%’?{'gf T(-é) 4@2@%&@2@ To this solution was added .

t hi osem car bazi de (72 ng) and one draop of acetic acid. The m xture was

heated at reflux 10 for 12 h then concentrated to dryness. The residue was

purlfled by rever J&e fllpwing poraprands were nappacsd Gomthe perTespendingeiistne 1. 27 (2
ng, 0.8 11.92 (br s, 1H), 9.07 (d, 1H, J=8 Hz),

8. 70 (spr@f%e%gy%%&%‘@d (5. 11 7.83-8 11 (m 6H. 15 The

foll owi ng conpound was prepar ed in a simlar manner fromthe dehyde

described in Method 0. 1.28 20 'H NVR (400M+z, DVBO-d6) S 4,0 4{@* 3H),
4.19 (s, 3 H 560(s 2H), 8.15 brs,2H) 826(s 1o s, 1H),

H .
8.48 (s, 1H), @78 (s, 1]).|£|)AH 8.64 (sGHAH), NHZNHC(S th 1H). §48 0 (M+H+)
EI j\ 2)MnOz E:[ j\

N

\

10 _
Ivi Ixxix | 1.24
To a stirred solution_of butyl ester lvi(152 mg, 0.5 mmol) in anhydrous
THF (3 mL) at —78 °C under nitrogen was added lithium aluminum hydride (515 pl of a
1M solution in THF, 0.5 mmol). The mixture was stirred at -78 6C for 30 min. then
15 quenched by the addition of ethyl acetate (5 mL) and water (5 mL). The mixture was
allowed to warm to room temperature, diluted with ethyl acetate (50 mL) and water (20
mL). The organics were collected and dried (Na;SO,), filtered and concentrated in vacuo.
Flash chromatography afforded a mixture of alcohol and aldehyde .which were taken up in
THF (10 mL). Manganese dioxide (350 mg) was added and the mixture was stirred under
20  nitrogen for 12 hours whereupon a further MnO; (350 mg) was added. The rhixturc was
stirred for a further 3 h then filtered and concentrated in vacuo to afford impure aldehyde
Ixxix (40mg). ESI-MS m/z 224.3 (100, M-+H"). |
To a stirred solution of aldehyde Ixxix (40 mg, 0.17 mmol) in
. ethanol:water(5:1; 1 mL) was added thiosemicarbazide (20 mg, 1.2 eq.) and a drop of
25 acetié acid. The mixture was heated at reflux for one hour then cooled and the precipitate |
collected by filtration and washed with water and cold ethanol to yield 1.24 (15 mé). 'H |
NMR (DMSO-dg) 6 11.81 (s, 1H), 8.95 (s, 1H), 8.82 (s, 1H) 8.66 (s, 1H), 8.54 (s, 1H),
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74 1 8 APR 2005 WD 02/41843 PCTI USOL/ 51403 Exanple 2 This exanpl e
illustrates the preparation of a 2-triazolyl-quinoline $@miRmiibar bazone.

521 wa% jon of 2-carboxal dehyde- qui nol i ne- 4- car boygtfQoAGsss Net hyl
ester. XXX |'xxxi 10 A solution of the quinoline ester Ixxx (1.35 g,

e ek PRS0 Y7L 0SB 0 A0 88 81 oty v

di | ut ed peihrsEh20o7f3i(ibgmnediand the et hereal phase was washed Wi th wat er,
10 % NaHCO3 (2x), brine, dried over Na2SO4, and concentrated to dryness to
gi ve the aIdehydeIXXX| as a solid (1.25 g, 87 %9. '"H NWR (DVsO d6) S 15

10.16 (s, 1H), 8.7 draD Hz,
1H), 8.33 (s, 1H) Stufafly ?1‘85%10%3’1&%&25&%“1%?%26 aeg&dmé}mg}f%egdgp J=' 8.5,
6.9, 5l. Spidéedutdfhbové. 03 (s, 3H). 2.2 Preparation of Int ernmedi ate | xxxii.
C02M a CO2M e HO To .a solution of the @I dehyde | xxxi (1.25 g, 5.81 nmol)
and sulfamc acid (1.35 g, 14.53-mmol) 20 mL of t-butanol was added a
solution of NaCl02 (1.30 g, 14.53 mpiN KH2PO4 (1.97 g, 14.53 numl) in
2 nL of water. The bi-phased 25 reactlém was stirred vigorously for 30 mn.
The reaction was quenched with AcCH ( .1 L) and diluted with water. The
m xture was extracted wth Et QAc_4x \and the organic |ayer washed with
wat er, brine, dried over Na2SO4, ) cncentrat ed to dryness to give an

i nternedi ate carboxylic acid (1.2 N7 N%N 75 WO 02/41843 18 APR 2005

N\/

1.25
'H NMR (DMSO-dg) & 11.76 (s, 1H), 9.55 (s, 1H) 8.94 (s, 1H), 8.58 (s,
1H), 8.54 (s, LH), 8.33-8.39 (m, 3H), 8.08 (d, J= 8 Hz, 1H), 7.89-7.93 (m, 1H), 7.76-7.78
10 (m, 1H); ESI-MS m/z 298.1 (100, M+H").

The following compound was prepared from the aldehyde described in

Method M.

NH2

15 : 1.26
To a stirred solution of crude aldehyde Ix was added thiosemicarbazide (33
mg, 0.3 mmol) and a drop of acetic acid. The mixture was heated at reflux for 90 min.
then allowed to cool to room temperature. The precipitate formed was collected by
filtration and purified by reverse-phase HPLC to afford the desired product 1;26 (10 mg);
20 'H NMR.(DMSO-dg) & 11.98 (br s, 1H), 9.00 (d, J = 8.5Hz, 1), 8.65 (brs, 1H) 8.50 (s,
1H) 7.86-7.99 (m, SH) 7.67-7.72 (m, 1H) 4.15 (s, 3H); ESI-MS m/z 312.2 (100, M+HY.
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PCT/ USOL1/ 51403 To 'a solution of the carboxylic acid (1.24 g, 5.4 mmol) and
DM (0.61 nl, 7.87 nmmol) in 10 nL of CH2C 2 at OC was adggdarreaioy!
chloride (1.46 nL, 16.7 nmol) dropw se. The reaction was stirred at OC for
15 min apdogemas tenperature.for 30 mn. The sol vent wasPGEWNEW®n vacuum
to dryness to give a yellow solid. The crude 5 product was cqoled to OC and.
added” a sol ution offhé faTRiwixg e@npdindvessiprepabesizirars thealéghyge descaBed/i® mmpl ) i n
15 nmL of pyridine. The suspension was stirred at OC for 30 mn and at room
t enper at MethédN. 18 h. The reaction m xture was concentrated and a sol ution
of EtQOAc/hex (1:1) added. The reddi sh precipitate was col |l ected by
filtration and dried to give the desi duct I xxxii (1.6 g) slightly

i mpure. 1H NVR (DMSO- d6) 810.87 (s, 101H), 6.94 (s, 1H, 8.71 (d, J= 8.6
Hz, 1H), 8.84 (s, 1H), 8.24 (d, J= 8. , 1H), 8.1 (br s, 1H),.7.99 (br
t, J= 8.6 Hz, 1 H, 7.88 (br t, J=8.4 Hz, 1H, 4.03 (s, 3H. 2.3
Preparation of 4-nethyl-3-thione TN, 4-triazo-S yl -quinoline
4-carboxylic acid methyl ester. i ,I%_{xi it Sodiumnetal (0.92 g,
40.2 mmol ) was dissolved in 30 nL of dry \WePH. Intermediate |xxxii (1.6 g)
was added and the reaction was refluxed forN18 h. The reaction was cool ed
to roomtenperature, the solvent was I qoved and the solid residue 20

di ssolved in water. The aqueous soluti®on was acidified to pH 4-5 with 10 %
HO, & solid preci piiaddestiontiralichpde 1e westordertinatdd thtaralumnof apaxed with

water,” and dried to give a triazolethione inte di.ate :
suspensi omLdher ¢thartol { amdl) endweise (( MLYYeFe adsled Gn(ﬁ‘rfr'%'l ryxx%bgg é%n& glztggt%d ﬁ-ré%? N
solution of NaOH,(3. 63 WPJ 80 GnBihie iR ehré @¥aid Gotemtratédtony| i odi de
(0.24 25t°n&}P?K§‘.'é'(5 lF\Aélglg(gg.%Ld an%?dt hgnreactli on g%i rred for 18 h. -The

reaction wesof.i1l.3 sl edthamb] (hel) imas néded. dortbisseltioByas addfidve t he desired
product | xxxiii . 1H, DVBO. d6) .8 8.74.. hemixtiré wak heatdd at réflu&’ (s,
1H), 8. ozﬂ(l%eﬁaeafha_mg!\&zﬁg) a&%",‘g df.°?z?fg°cfé‘8,(a@{?‘:d%t‘.e§?“§‘.‘8; '8z, 1H). 7. 56
(ddd, 18- 3,898 thin BorentratEl to dhyridhs ( The Ridne Ha¥ Bufified BypeverdePIOE02/ 41843 2. 4
Preparati on of'sem ¢ Ri ocar bazone 2.1. S- o, | SO-d) §

preparative HPLC to afford isoquinoline 1.27 (2 mg, 0.8 %); 'HNMR (DMSO-de)

11.92 (br s, 1H), 9.07 (d, 1H, J=8 Hz), 8.70 (s, 1H) 8.61 (br s, 1H) 8.48 (s, 1H) 7.88-8.11

(m, 6H).

15 The following compound was prepared in a similar manner from the

aldehyde described in Method O.

1.28
20 " 'H NMR (400MHz, DMSO-ds) 8 4.00 (s, 3H), 4.19 (s, 3 H), 5.60 (s, 2H),

8.15 (br s, 2H), 8.26 (s, 1H), 8.43 (s, 1H), 8.48 (s, 1H), 8.61 (s, 1H), 8.64 (s, 1H), 8.80
(s, 1H). ms 348.0 (M+H). ‘
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2.1 18 APR 2005 PCT/USOL/ 51403 5 To a solution of the acid I xxxiii (750
mg, 2.5 mmol)in 20 nL of MeOH was added 2.0 nL of conc. H2SO4. The
reaction was refluxed for 18 h. The reaction was cool ed, thegsPRvEE
removed in vap, the residue diluted with water and gheuaqieRYS

| ayer neut r{avF)i%zzré 4\?\/ith solid K2CO8 to pH S. The aqueous sol ution was
extracted with Et OAc (3x) and CHzCl 2 % ga'm ‘[hf organic | ayers were dried
over Na2SO4, filtered and 10 concent gi ve the correspondi ng net hyl
ester (500 ng). A suspension of the ester (500 ng) and Raney Ni (75 ng) in
30 mL of EtOH was refl uxed for,. 18 h. The reacgtio s cooled, .filtered
through Celite, and tH&s W}%QIBSWWE%W%@&%%PV rAPRRlRG s r ed
product (30 : thyl ester (300 ng, 0.95 mmol) was dissolved in 10
m. of THE 1%°{aﬁn%1°8§§?%°g‘gro -78C. A .1.0 Msolution of LiAIH4 (3.0 nL, 3.0
mmol ) in5TH was added and the reaction was stirred until the ester was

consunmed (by TLC). The, yeaction .quenched w 0 % NHMCL at, - 78 C.,Dbrought
to room tem};er ature ar?d[ aq?&ﬁ’ﬁfg at’%&?fr%ﬁ‘{rgﬁxa\ﬁe?ﬁ}ﬁ'&% l'teéi'f?rbefyézﬁrﬁ%d'l ayer
dried over Nag tel-iltered, and concentrated to dryness to give the
desired al cohol™ (150 ng). 20 A suspension of the cru @roduct (150 ny) and
Mh02 (750 ng) in 20 nL of T stirred at roomt Fature for 18 h.
The suspension filtered thrguth Celite, washed OQAc, and filtrate
concentrated to dryness tlo _di vgl t he desTTed al de _ ng). A solution
of the al dehyde (60 ng, 0.25 Nnol') and semithi ocarbal-deet®23 25 ng, 0.25
mol) in 3 nm of EEOH was gtd,rred at 70 C for 18 Ryyilhe reaction cooled to

roomtenperature, precipitate filtered, and dried to obtain the desired
semi t hi oar bazone  ( 19A 2olntidn ofviB¢ EEnoBdelesfelbaxxi() 35727 6\ViGna21)4a 8iv3amxwapl e 3

18 APR 2005, _BCT/USOT) 81403 The 'fof L owng, CmROUNz. Y615 Ahknfi3BE56T OV
min. The reaction was cooled, diluted with Et,0, filtered, and the ethéreal phase was
wasﬁcd with water, 10 % NaHCO; (2x), brine, dried over Na;S0O., and concentrated to
dryness to give the aldehyde Ixxxi as a solid (1.25 g, 87 %). "H NMR (DMSO-d5) )

15 10.16 (s, 1H); 8.73 (dd, J= 8.3, 1.2 Hz, 1H), 8.35 (d4, /= 8.1, 1.0 Hz, 1H), 8.33 (s, 1H),
8.02 (ddd, J=8.4, 6.9, 1.5 Hz, 1H), 7.94 (ddd, /= 8.5, 6.9, 1.5 Hz, 1H), 4.03 (s, 3H).

2.2 Preparation of Intermediate IxxXii.

COzM e COzMe
= S
= —
' g N H‘N)LN/
N HO
o H H
20 ' Ixxxi - Ixxxii

To a solution of the aldehyde lxxxi (1.25 g, 5.81 mmol) and sulfamic acid
(1.35 g, 14.53-mmol) in 20 mL of z-butanol was added a solution of NaClO; (1.30 g,
14.53 mmol) and KH,PO4 (1.97 g, 14.53 mmol) in 2 mL of water. The bi-phased
25  reaction was stirred vigorously for 30 min. The.reaction was quenched with AcOH (3.1
mL) and diluted with water. The mixture was extracted with EtOAc (2x), and the organic .
layer washed with water, brine, driéd over Na,;SO4, and concentrated to dryness to give an

intermediate carboxylic acid (1.24 g, 93 %).
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described in Exanples 1 and 2. Y NNk NH2 iNRs R7 C N

. 1SCH3- CH=CHCNCH3 3. 2SCH3- CH=CHCNH 3. 3SCH3- CH2CH2CNH ? ZBC Corrpg&aYRRR
. 50H CH=CHCNCH3 . 3. 6SH-.CH=CHCNCH3 " 3. 7SCH3- CH2CH2CNCH3 3. hgll:t 2C|\ICHS"
. 9SH QB eHiReNCF3 3. 10SCH3- CH2CH2CNCF3 3. 11. Sn- but yl -
. 12SCH3- CH2CH2CN- CH2CH3 3. 13. SCH3- CH2CH2S2CH3CH3 3. 14SCHB- CHZCHZCI\ICI

3
3
3
3
3.155CH3- CH2CH2 SORERGH @ on 35 GHiRCEE an
g. %ggﬂ-BCHZ - CHZCHZCNCFSO% 198%&20%— gl—lm ndly sSRFEARR CH2CH2ONO
APR gg&mmmmmmm@sgcmt oSyet pfed X Ode L1 #6 Wo 67 41843 1 8.
mmol) dropmse The reaction was stirred at 0°C for 15 min and room temperature for 30
- min. The solvent was removed in vacuum to dryness to give a yellow solid. The crude
5  product was cooled to 0°C and added a solution of 4-methyl- 3-thiosemicarbazide (1.65 g,
15.76 mmol) in 15 mL of pyridine. The suspension was stirred at 0°C for 30 min and at
room temperature for 18 h. The reaction mixture was concentrated and a solution of
EtOAc/hex (1: 1) added. The reddish precxpltate was collected by filtration and dried to
give the desired product Ixxxii (1. 6 g) slightly impure. 'H NMR (DMSO-ds) & 10.87 (5,
10 1H),0.94 (s, 1H),871 (d, J= 8.6 Hz, 1H), 8.84 (s, 1H), 8.24 (d,/=84Hz, 1H), Sl(br
s, 1H),.7.99 (br t, J=8.6 Hz, 1 H), 7.88 (brt, J=8.4Hz, 1H), 403(s 3H).

2.3 Preparation of 4-methyl-3-thiomethyl-1 ,2,_4-triazo-5-yl-quinoline—

4-carboxylic acid methyl ester.

GOMe OzH
EN
. H S -
N N /N\
N W A
o N
15 S—
- Ixxxii _ o Ixxxiii

Sodium metal (0.92 g, 40.2 mmol) was dissolved in 30 mL of dry MeOH.
Intermediate Ixxxii (1.6 g) was added and the reaction was refluxed for 18 h. The
reaction was cooled to room temperature, the solvent was s removed and the solid residue
20  dissolved in water. The aqueous solution was acidified to pH 4-5 with 10 % HC], a solid
precipitated which was collected by filtration, washed with water, and dried to give a
triazolethione mtermedlate (1.09g). :
To a suspension of the triazolethione (1.09 g, 3 36 mmol) was added a 1.0
N solution of NaOH (3.63 mL, 3.63 mmol) and stirred for 10 min. Methyl 1od1de (0.24
25 mL, 3.8 mmol) was added and the reaction stirred for 18 h. The reaction was filtered and
the filtrate concentrated to give the desired product Ixxxiii. 'H NMR (DMSO-dg) & 8.74
(brd, J= 8.4 Hz, 1H), 8.27 (s, 1H), 8.02 (br d, J= 8.4 Hz, 1H), 7.74 (ddd, J=8.3, 6.8, 1.8
Hz, 1H), 7.56 (ddd, 8.3, 6.8, 1.3 Hz, 1H), 4.11 (s, 3H), 2.72 (s, 3H).
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PCT/USO1 /51 403 RI-. NNNH 2 iN Rs ~ R7 aN N N~ H3C ConpoundYRRR7

3 22S2- (4- - CH2CH2CNA  nor phol i nyl ) et hyl 3. 23S2- met hoxyet hyI CI—B
4S2- (4-. - CH2CH2CNH nor phol i nyl ) et hyl. 3. 25St et r ahydr of ur 3 CHZCNH

yI met hyl OSFEEILi opr opyl net hyl - CHZCH2CNH 3. 2752- (N, N-di ﬁ&Tﬁ%" P enH

am no) et hyl 3.28S2- (N, N-di net hyl - - CH2CH2CNCF3. ami no) et hyl

3.2982- (4- - CH2CH2CNCF3 nor pholiriyl)ethyl 3.30S3-hydroxypropyl - CH2CH2CNH

3 3352 hydir oxypr opy Ptk SR B e e oo

. HN™ "NH2
O2H ~N
x . EN
= N
S——
Ixxxiii | 2.1
5 : To a solution of the acid Ixxxiii (750 mg, 2.5 mmol) in 20 mL of MeOH |

was added 2.0 mL of conc. H,SO4. The reaction was refluxed for 18 h. The reaction was
cooled, the solveﬁt removed in the rotavap, the residue diluted with water and the aqueous
layer neutralized with solid K,CO; to pH 8. The aqueous solution was extracted with
EtOAc (3x) and CH,Cl; (X). The organic layers were dried over Nazsb4, filtered and
10  concentrated to give the corresponding methyl ester (500 mg).
A suspension of the ester (500 mg) and Raney Ni (75 Img) in 30 mL of
EtOH was reﬂuxed“for 18 h. The reaction was cooled, filtered through Celite, and the
filtrate was concentrated to give the desired product (300 mg).
The methyl ester (300 mg, 0.95 mmol) was dissolved in 10 mL of THF
15  and cooled to —78°C. A 1.0 M solution of LiAIH, (3.0 mL, 3.0 mmol) in THF was added
and the reaction was stirred until the ester was consumed (by TLC). The reaction
quenched with 10 % NH,4Cl at ~78 °C, brought to room temperature and aqueous
extracted with EtOAc (3x). Organic layer dried over Na;SOy, filtered, and concentrated
to dryness to give the desired alcohol (150 mg).
20 | A suspension of the crude product (150 mg) and MIlOz (750 mg) in 20 mL
of THF was stirred at room temperature for 18 h. The suspension filtered through Celite,
| washed with EtOAc, and filtrate concentrated to dryness to give the desired aidehyde (60
mg).
A solution of the aldehyde (60 mg, 0.25 mmo!) and semithiocarbazide (23
25 mg, 0.25 mmol) in 3 mL of EtOH was stirred at 70 °C for 18 h. The reaction cooled to
room temperature, precipitate filtered, and dried to obtain the desired semithiocarbazone
' (15.2 mg). MS(ES) 312 (M + 1),

77



sul fonyl ) et hyl
S2, 3- - CH2CH2CNCF3 di hydr oxypr opyl

3. 35S52- ( 2- met hoxy. - CH2CH2CNCF3 et hoxy) et hyl
79 WD 02141843 1 8 APR 2005 PCTI USO1

3. 36.

/51403 Y RI'"NANH2 N R6 a ~ R~ N N H3C NJ CompoundYRRR 3. 37

ety il

ol i di nyl ) et hyl

3. 38S2- (N,'N-di net hyl -
2-(1- -CH2CH2CNC pyrrolidinyl) ethyl
3.41S2- (2- met hoxy - CH2CH2CNH et hoxy)Ee
3. 43SCF3CH2- CH2CH2CNH

> A iR s
3. U0 8Eo N, H

t mll § 42SCH3CH2- CH2CH2CNH
xample

The following compounds were all prepared by similar methods to those

described in Examples 1 and 2.

v
R1\I}JJ\NH2
_N
R® X
R” NN .
N~
Compound | Y R' T | R’
31 IE CH; “CH=CHCN TH;
32 B CH; -CH=CHCN H
33 S CH; -CH,CH,CN " H
34 S H “CH,CH,CN H
35 a H -CH=CHCN CH;
36 S H “CH=CHCN CH;
3.7 S CH; -CH,CH,CN CH;
3.8 E H — -CH,CH,CN CH;
39 S H -CH,CH;CN CFs
3.10 S CH, “CH,CH;CN CF;
3.11 S n-butyl -CH;CH,CN CH,
3.12 S CH; -CH,CH,CN | . -CH,CH,
3.13. S CH, ~CH;CH,SO;CH, CH;
314 S CH; -CH,CH,CN Cl
3.15 S CH; _CH;CH,SO;CH, CF;
3.16 S CH;CHx- -CH;CH,CN cl
3.17 S CF;CHz- -CH;CH,CN Ci
318 S CH;CH,- -CH,CH,CN CF;
3.19 S CH; -CH,CH,CN | -CH;CH;CH,
320 S CH; -CH;CH,SO,CH; Cl
3.21 S 2-methoxyethyl -CH,CH,CN CF,
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3.44S3- (| -piperidinyl)- -CH2CH2CNH prop-1-yl 3.45S2-am noet hyl - CH2CH2CNH
3.46S3- (N, N-di net hyl - - CH2CH2CNCl  ami no) prop-1 -yl 3. 47S3t gN\AR giogret hyl -
-CI—IZCHZ%OQ,mSgp)prop 1-yl 3. 48SHFH 3. 49SHCH3H 3. 5OSCI—ISF1H:-§U§@1§%CI—BH

3. 52SHCH3O-H 3 530CH3CH30H 3. 540CHBHH 80 V\D 02141843 18" APR 2005
PCTI USO -

3. 560HPhH 3. 570HCH30H ™ o ",;1 J\
: : ' \I}l NH,
=N
R O N

R’ N/ = N

Hy C:,N\//
- Compound | Y R I R’® . R
322 | S 2@ “CH,CH,CN cl

-l . morphol-inyl)ethyl o
323 | S 2-methoxyethyl | -CHZCHaCN | . CI
324 S 24 | CH,CH.CN H
| rﬁorpholmyl)cthyl
3.25 S | tetrahydrofuran-3- | -CH;CH,CN H
_ ylmethyl
326 | S | -cyclopropylmethyl | -CH,CH,CN ' H
327 S| 2-@N-dimethyl- | -CH;CH;CN H
ammo)ethyl , |
3.28 S | 2-(NN-dimethyl- | -CHCH,CN |  CF;
' amino)ethyl .
329 | S 3 | -CHCHCN |  CFs
_ ’ |- morpholinyl)ethyl _ '
3.30 'S~ | 3-hydroxypropyl | -CH,CH,CN H
3.31 S | 2-hydroxyethyl | -CH,CH,CN H
332 | S | 2-(methoxy- “CH,CH,CN T H
‘ ca:b.onyi)ethyl _
333 . R 2-hyd.roxypfopy1 { -CHZCHzCN . H
3.34 S 2-(methyl- _ -CH;CH:CN H
sulfonylethyl |

335 | S 2-(2-methoxy _CH,CH,CN ~ CF,

- ethoxy)ethyl -
3.36 B 23- | -CHCHCN CF;

dihydroxypropyl
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--N NH

1. -yl

3.58SH H 3. 590H H 3. 600HCNH 3. 61SH- CH=CH2H 3. 62SHHCH3 3. 630HHCH3
3. 640H CH=CH2H 3. 65SH3- hydr oxy- H propyn-

. 3.66SHC H_3. 670HC H
3. 68SH3- pyri dyl H 3. 69SH2-t hi enyl H 3. 700H3- hydr oxy- H pr d B/ APR-2)5

3. 710HOMBD 21833 720HCH3SO2- H 3. 730HHCH30- 3. 740HHCH3S- 3PCBUSHGHASO2-
3. 760HHC 3. 770HHF 81 WD 02/41843 1 8 APR 2005 PCT/Ii SO 1 /S 1.03."
I N R6 Y
R'\r?x)LNH2
N
R®. X
P
HaC
Compound Y R R® R’
3.37 S 2-(1- -CH,CH,CN CF3
pyrrolidinyl)ethyl _
3.38 S | 2-(N.N-dimethyl- | -CH:CH:CN .. Cl
amino)ethy!
3.39 S 2-(1- - -CH,CH,CN Cl
_ pyrrolidinyl)ethyl
3.40 H -CH,CH,CN H
3.41 " 2-(2-methoxy -CH,CH,CN H
ethoxy)ethyl
3.42 S CH;CH, -CH,CH,CN H
3.43 CF1:CH, ~CH,CH,CN H
3.44 3-(1-piperidinyl)- -CH,CH,CN H
prop-1-yl |
3.45 2-aminocthyl -CH,CH,CN "
3.46 3-(N,N-dimethyl- -CH,CH,CN Cl
amino)prop-1-yl |
3.47 S | 3-(NN-dimethyl- | -CH,CH,CN H
o amino)prop-1-yl
3.48 e H F H
3.49 S H CH; H
3.50 S CH; F H
3.51 S CH; CH, H
3.52 S H CH;0- H
3.53 O CH; CH,0- H
3.54 0 CH; H ‘H I
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R7 Ni N H3C.' ConpoundYRRR7 3.78SHHC 3. 79NHHHH 3. 80SHHBr 3. 810HHBr
3. 82SHHF 3. 83SHH( CH3) 2CH 3. 84SCH3HO 3. 850H1- net hyl - H i ni dazol - 5-yl
3. 860H CH=CHOONHZ2H 3. 870CH3HO 3. 880HH( CH3)' 2CH- 3. 890HNet hy B eARRI 208Ky
3. 90SCH3HYRIXHER HNH2H 3. 920H CHECHCNH 3. 93SHCH3CH3 3. 94 PITAIBEHSI403
3. 95SHCH3A 3. 960HCH3O 3. 97 - OH- CH2CH2CNH 3. 98Sn- but yl HH 3. 99SCH3CH3CH3

3.100Sbenzyl HH 3. 101SCF3CH2- HH 82 WD 02/418%3 1 8 APR 2005
| RSN NH,
=N
. RS N
R" N\ N
Hac’N‘//

Compound Y R R® R’
3.55 S H Ph H
3.56 o - H Ph H
3.57 0 H CH;0- H
358 S " I H
3.59 | O H I H
3.60 @) H CN ., H
3.61 S H -CH=CH; H
3.62 S H H CH
3.63 0] H H CH;,
3.64 0 H -CH=CH, H
3.65 S H “ 3-hydroxy- H

propyn-1-yl.
3.66 S H Cl H
3.67 O H Cl H
3.68 S H 3-pyridyl H
3.69 S H 2-thienyl H
3.70 O H 3-hydroxy- H

propyn-1-yl
3.7 @) - H CH;3S- . H
3.72 O H CH;SO,- H
3.73 O H H CH,0-
3.74 O H H CH,S-
3.75 .O H H CH;S0,-
3.76 0 H H e
3.77 0 H H " F
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PCT/ USOL/ 51403 Y RILN NH2Z N R6 R7 N i N H3C N~ ConmpoundYR R
3. 102SCH32- (4- mor phol i n- H yl ) et hoxy 3.1030HO CH3 3. 104SHO CH3

3. 105SCH3C CH3 3. 106SH2- (4- norphol i n- H yl ) et hoxy 3.107S2-pBeMR dWhy| HH
3. 108 SCHW@H2OBBCNH 3. 109SHCH3SO2CH=CHH 3. 110Sn- but yl HG peTs01/51403
3.111SCH31, 2- di hydroxy- H ethyl 3.112SCH3CH3SOR2CH=CHH 3. 113SCH33- hydr oxy-

prop-| -yl 3 1140H4-hydroxXy- H but- -yl 3 SoHeHSSeRC—CHt——
R1\r;1 NH,
=N
R® N
R” N/ =
N
Hac’N‘//

Compound Y R ' R® R’
3.78 S H H . Cl
3.79 NH H H H
3.80 S H H Br
3.81 0 H H Br
3.82 S H H F
3.83 S H H (CH,),CH-
3.84 S CH; H T
3.85 0 - H 1-methyl- H

imidazol-5-yl
3.86 o " _CH=CHCONH, H
3.87 0 CH; H Cl
. 3.88 0 H H (CH;),CH-

3.89 0 H methylenedioxy
3.90 S CH; H CH;
3.91 0 H "NH; H
3.92 0 H -Cﬂ=CHCN H
3.93 S H " CH; CH;
3.94 0 H CHy CH;
3.95 S H CHs cr
3.96 0 H CH; Ci
3.97 0 H -CH,CH,CN H
3.98 S n-butyl H H
3.99 S CH CH; CH
3.100 S benzyl H H
3.101 S CFsCH,- H H
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3. 116SCH3CH3SO2CH2CH2H 3. 1170HCH3SO2CH2CH2H. 83 1 8 APR 2005 V\D 02/ 41843
PCTI USOL/ 51403 1Y RL,NAIll NH2 iNR6 R~ Ni N'-/] H3C CO

3. 118SCH34- hydr oxy-H but - 1-yn-1-yl 3. 1190H4- hydr oxy-H but
3. 120SCHVR 8a5t18#+01 i nyl H 3. 121SCH33- hydr oxy- | - H propenyl PCT/ so 51403

3.1225n- but yl - CH2ZCH2CNH 3. 123SH1, 2-di hydroxy-H ethyl 3. 124SHCH3SQ2CH2CH2H

3. 125SCHBCH3SOPCHPCH2 CH3 3. 126SCH32- ( 5- oxa)YLoI y[)-H ethyl Exanple 4
| RLr}: NH,
_N
R N
R" N/ = N
Hac,NJ
Compound Y R! R® R
3102 S CH, 2-(#morpholin- | H
ylethoxy
3.103 0 H T CH,
3.104 S H Cl CH;
3.105 E CH, Cl CH,
3106 | S H 2-(4-morpholin- H
' | yl)ethoxy
. 3.107 S 2-phenylethyl H H
3.108 S CH; -CH,CH,CN “H
~3.109 S H CH3SO;,CH=CH | H
3.110 n-butyl H Ci
3111 S CH; 1,2-dihydroxy- H
ethyl
3112 S CH, CH;SO,CH=CH H
3.113 S CHj 3-hydroxy- H
prop-1-yl
3.114 @) H 4-hydroxy- H
but-1-yl
3115 0 H CH,SO,CH=CH H
3.116 S CH; CH;SO,CH,CH, H
3.117 5 H CH,SO,CH,CH, H
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5 The foll ow ng conpounds were all

descri bed in Exanples |

prepared by simlar

and 2. 84 WD 02/41843 1 8 APR 2005

=]
Y HNAZ i N N B ConpoundyZB-ring 4.1S-NHCH3 ~ N H3C 4. 2SNHE & ﬁ\-é LZJ@%

net hods to those

/51403
SNH2

1ST 4. A0NMO 02/41883~ 4. 50NHZ N HNC 4. 60HN ~ D PCT/US01/51403
=N
&
R N
R’ N\
Nt
HaC”
Compound | Y R' R® R’
3.118 S CH, 4-hydroxy- H
but-1-yn-1-yl .
3.119 o) H 4-hydroxy- H
but-1-yn-1-y!
"3.120 S CH; 4-morpholinyl H
3.121 S CH; 3-hydroxy-1- H
propenyl

3.122 S n-butyl -CH,CH,CN H
3.123 H 1,2-dihydroxy- H

ethyl
3.124 S H CH3SO,CH,CH; H

3.125 S CH; CH3SO,;CH,CH; CH;

3.126 S CH; 2-(5-oxazolyl)- H

ethyl

Example 4
5 The following compounds were all prepared by similar methods to those

described in Examples 1 and 2.
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NH3C4.7.00CH3 N NJ H3C 4.8SNH2ZN N N H3C The foll owi ng conpounds have
al so been prepared: 85 WD 02/41843 5 0 . 1 8 APR 2005 PCT, 03 S H

C A 3 AN NH2 N Nnil-NN| A 4.9 H3CN H3C S.1 Pre ion of
hydr azi ne‘1>I g%%.(fl?gl" Examal e 5 - PO 813
Compound Y | Z B-ring
4.1 S -NHCH, ;\(\
N1
_ HyC
4.2 S TTRE, S
/ .
N
43 - S NH, #x' —
4
: N
4.4 0 - NH, \Jf
~
N
4.5 1T @) NH, F‘J /
N
_ HN—Y
4.6 0 ' H P /
_ | N
. ,NJ .
CHC
47 0 CH; N
: N
. NY
H¢™
. AN
N~
HaC

The following compounds have also been prepared:
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~HM~-OHwMOH Mi SOH M~ "' MOITs M>LNHNH2 a b 10 To a sol uti on of

3-net hyl -1, 3- butanedi ol (Fluka, 6.14 nL, 57.6 mol) in DCNé(A%%fﬁhg at 0 C
under an at nosphere of nitrogen was added triethylam ne (1 -

p- Tol uenﬁ%q,lz);myl chloride (11 g) in DCM (20 nL) was addBeI’HPYHMSEe over 4
h and the mxture was stirred for a further 3 h at 0 C then allowed to
warmto room 15 tenperaturegoverni ght. The reaction nmij)ture was dil uted
with water (50 nlL) and the /uQI’ ani cs were separati‘és@rN d wwth 1M HO (50
m.), sat. ag. NaHCG3 (50 W) -ﬁﬁ@l water (20 nmL). The&organi cs were dried
(Na2st4), filtered and c entrated to afforei~nNHpS

ate a (13.4 g) as a
white solid. 'HNVR (CDC13) 8 7.81 (d, J = 8¢Hz , 7.37 (d, J = 8 Hz,
2H), 4.22 (t, | =7

, 2.47 (s, 3H), 1. =7 Hz, 2H), 1.23 (s,
6H). 20 To a sol uti sylate a (6.55 g, {a~et hanol (10 nl) '
was added hydrazi ne ndhydfate (15 nL) and the nmixtu e\,}ﬂas heated to 60 C
for 2 h then concentkated t,h)-’épprox. 10 nL vol une. urated ag. sodium
hydr oxi de (20nmL) and THEM$%0 nl) were added and theaorgani cs collected,
dried (NaSO4), filtered %19 concentrated to affordd4indrazine b (1.8 g) as
a colorless oil. ESI-M5 n'z 119.3 (100, 25 M+H). "H NVR (CDCI 3) 6 4.73 (s,
1H), 3.19 (s, 3H, 3.02-3.06 (m 2H), 1.68 (t, J =6 Hz, 2H), 1.26 (s,

6H). 86 WO 02/41843 5.2 Preparati onEof 8 Lt hi ocarbazone 5 18 APR 2005
PCTIUSOL/ 51403 M~H S M' T NH 2 ~Jﬁflﬁ=§|§|2 MN-NHe\QH MOH M

5

5.1  Preparation of hydrazine b

M H M & , > M?Oi/\
Y uo M>K/\OTS M NHNH,
_ a b

10 |
To a solution of 3-methyl-1,3-butanediol (Fluka, 6.14 mL, 57.6 minol) in

DCM (20 mL) at 0 °C under an atmosphere of nitrogen was added triethylamine (10
mL). p-Toluenesulfony! chloride (11 g) in DCM (20 mL) was added dropwise over 4 h
and the mixture was stirred for a further 3 h at 0 °C, then allowed to warm to room

15 temperature overnight. The reaction mixture was diluted with water (50 mL) and the

| organics were separated, washed with 1M HC1 (50 mL), sat. ag. NaHCO; (50 mL) and
water (20 mL). The organics were dried (N2;S04), filtered and concentrated to afford
tosylate a (13.4 g) as a white solid. "H NMR (CDCl3) 5 7.81 (d, J =8 Hz, 2H), 7.37 (4,7
= § Hz, 2H), 4.22 (t, T = 7 Hz, 2H), 2.47 (s, 3H), 1.88 (t, T = 7 Hz, 2H), 1.23 (s, 6H).

20 To a solution of tosylate a (6.55 g, 25 mmol) in ethanol (10 mL) was
added hydrazine monohydrate (15 mL) and the mixture was heated to 60 °C for 2 h then
concentrated to approx. 10 mL volume. Saturated aq. sodium hydroxide (20mL) and
THF (50 mL) were added and the organics collected, dried (N aS0,), filtered and
concentrated to afford hydrazine b (1.8 g) as a colorless oil. ESI-MS my/z 119.3 (100,

25  M+H). 'HNMR (CDCl;) 8 4.73 (s, 1H), 3.19 (s, 3H), 3.02-3.06 (m, 2H), 1.68 (4 1=6 .
Hz, 2H), 1.26 (s, 6H).
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b5NH CPh3 1 | CI To a stirred solution of hydrazine b (0.8 g, 6.8 nmol)
in diethyl ether (25 nlL) was added triphenyl methylisothi ocyanate (Trans
Wrld Chemicals, 1..83 g, 6.0 nmol). The m'xture was stirred f and

t hen hexaneeo ¢Hs18k9 was added and the mxture was filtere %ngjd
sem t hi ocarbazide ¢ as a white solid (0.62 g). 1H NWR 10 ( 51(s,
1H), 7.21-7 6( , 2H), 4.01 (s, 2H)-243(s
1H), 1.82 (J{§ %A‘%noﬁsegﬁ%m(lémé%azf"e%&-l) To semithiocarbazide c (284
ng, 0.68 mmol) was added TFA:DCM|:1 (5 mnL). The m xture was stirred at
roomtenperature for 2 h then concentrated in vacuo. Methanol (5 nL) was
added and the m xture re-concentrated. This step was repegafed 3 tines
until a white powder was obtained. Ethanol:water 4:1 (SM&QEJW& yde C
(prepared from6 chl oro-5-iodo-isatin by Method I angh Met hod @,&(199 ny,

C

0.61 mmol) added and the r eg t3tbn m Kt ure was wayned to
overnight th r oom. Dﬁ&@wﬂ C‘Tl’ent it © A vacuo. Fl ash
MeOH N <

chr omat ogr aphy of the re§|due ( ; pradi ent

el ution) afforded the semthiocarbazone 22 ’Bs a yelde NENES| - MB T z
484.1 (100, M+tH ). "H NWR (DMSO-d6) 5 8.72 (s, 1H), 8.69 (s 1H) V60 (s,
IH), 8.53 (s, 1H), 8.43 (s, 1H), 8.17 (s, 1H), 8.07 (s, 1H), 7MS’§\I s, 1H),
4.95 (s, 1H), 4.79p(s, 2H), 4.15 (s, 3H),, 3.24 (t, J =7 Hz,5 2H), 2.98 (t,
J =7 Hz, 2H), 1.73 (t, J =8 Hz, 2H), 1.27 (s, 6H). 25 Exdnple 6 6. 1la
Prepar atdii on of | -Methyl-2 piperidinemethanol (d) 87 VO 02/ 41843 d 1 8 APR
2005 PCT/ USO1/ 51403

To a stirred solution of ‘hydrazine b (0.8 g, 6.8 mmol) in diethy] ether (25
mL) was added triphenylmethylisothiocyanate (Trans World Chemicals, 1.83 g,6.0
rrimol). The mixture was stirred for 1 h and then hexanes (5 mL) was added and the
mixtiire was filtered to afford semithiocarbazide c as a white solid (0.62 g). '"HNMR
10 (CDCly) 8 9.51(s, 1H), 7.21-7.36 (m, 15H), 4.27 (t, ] = 6.5 Hz, 2H), 4.01 (s, 2H), 2.43 (s,
- 1H), 1.82 (t, J = 6.5 Hz, 2H), 1.26 (s, 6H).
To semithiocarbazide ¢ (284 mg, 0.68 mmol) was added TFA:DCM/1:1 (5

mL). The mixture was stirred at room temperature for 2 h then concentrated in vacuo.

Methanol (5 mL) was added.and the mixture re-concentrated. This step was repeated 3

15  times until a white powder was obtained. Ethanol:water 4:1 (5 mL) and aldehyde C
(prepared from 6-chloro-5-iodo-isatin by Method I and Method A) (199 mg, 0.61 mmol)
were added and the reaction mixture was warmed to 65 °C overnight then cooled to room
temperature and concentrated in vacuo. Flash chromatography of the residue
(DCM:MeOH:NH3/98:1:1 to 96:3:1; gradient elution) afforded the semithiocarbazone 5

20 asayellow solid. ESI-MS m/z 484.1 (100, M+H". 'H NMR (DMSO-ds) § 8.72 (s, 1H),

' 8.69 (s, 1H), 8.60 (s, 1H), 8.53 (s, 1H), 8.43 (s, 1H), 8.17 (s, 1H), 8.07 (s, 1H), 7.88 (s,
1H), 4.95 (s, 1H), 4.79 (s, 2H), 4.15 (s, 3H), 3.24 (t, ] = 7 Hz, 2H), 2.98 (t J =17 Hz, 2H),
1.73 (t, J = 8 Hz, 2H), 1.27 (s, 6H).

25 Example 6

6.1a ' Preparation of 1 -Methyl-Z-piperidinemethanol (d)
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To a solution of 1-nethyl-2-piperidi nenethanol (20.75 ng, 160.6 nmmol) 5 in
CH2C12 (100 nl) was added dropwi se SOC12 (17.6 nl, 241 nmof §.aPRhgsol ution
was heated to reflux for 12 h. The solution was then concentrated under
reduced PYR&¥HBE to provi de 20g which was used without fFET{¥RAF>1403
purification in the next step. The crude material was dissolved in EtCOH
(100 nL) and NH2NH2- L. 1.6 nol) was addedy e I\I&QI- Hti on was then
heated to .reflux foff 12 h,yg00l edxt o com t elgpesat INe Redrconc. NaCH 10
solution (10 eq) was . stirred for 1 h ang ex r,a?]t/ed wWith ether. After
evaporation of the etlhereal |ayer the residue 'was di$illed (reduced
pressure) two fractions were recovered. Fraction 1d(95 C 7.38 9).
Fraction 2 (95-98 C, 1.39 g)., The hydrazine (1.07g, 7.5mol) was dissol ved
in THE (8 nL) and triphenyl methylisocyanate (2.16 g, 7.58 mmol) was added
slowy. The solution was then stirred overnight and the product 15

col l ected by filtrafliodsolusioprod\imethysbpipgridinempibannd £20. &3 mes 4646 munRl) a. -
N i gher . B . 2l130- 1.95.
U T 3 fECl QL) D@ droyife SchTu7 e, g Hndpoind Bpybidwest 50
ww 4230gﬁ?tg<2t§)ncﬂﬁx fér-12. B%Mmolﬂﬁﬂgwaf%@?ioscﬁnugﬁ)i:unﬁﬁ re&&ed*lp:eﬁ&@g IM( g é ;)Oa)
. . e ariron o -(%)-1- SV.l - | perl dl n (0] -
NH2 H N TEI%IQQOEE)‘%EE%“-S"C’F\%@ ' qﬂ‘&“%ﬁ%“’p&S@@’&#@'o °SR%Ent EP 0
429984 AZnLL:ef 428 BEsSolvEX ATRICRT 800 ndh)ant QHBINIL (80 YR 3.6 1HEN) Wia§ 8ddetlO THBE

above given procedure except that 4 ‘rounds of crystallization were
per f or med sohtibeauds tientheated wmreflux $ort kch, sbeled to rpomdempsiatire andgonc. NaOH

(+) - 1- et hyl -.2- pj beri di n hano ' Y in E s
aded 10a; eley FLEFD A AR 2APEH 5 g e iTBia) bl hREL (paalibl ol 0,
Wals sl ow Mhéletﬁge@l_lﬁﬁ’eélh&c\%ﬁﬁ’e ﬁ@@&iSMdr}‘iédﬁ&]&ﬂﬁer)wefﬁ‘aﬁﬁékWMﬂti :j a )
sol uti on was obtai ned at igh time the. sqluti sl.o cool.ed wit
gentle stIPeavRieg: Frgctiop 1135 ACt hed S}yé'fl%ﬂoél %@%@%ﬁg&ﬁi&p&; ﬁdﬁé hﬂ‘% ®to afford
131.6 g. Thi 5}5&% F (8 fiL) EnPRigiRajinitiyl RoSynaed2 98 g5 9. (3)
Et OH (225 (?ﬁ_o)%g’g oVl ?dwégg&%sro?%)ﬁ% g%s (%)ZLC}O nL)Ig provi de}a 4%)?. he rgesul ting
salt was t7.5%unewinvashaddet stowly.2Di0e solytion was then stirred overnight and the product -
15  collected by filtration to provide 420 mg of the desired product as a yellow solid. 'H
NMR (DMSO-de): 5 1.10 (m, 2H), 1.30-1.56 (m, 4H), 1.95 (t, 1H), 2.15 (s, 1H), 2.18 s,
3H), 2.71(d, 1 H), 3.25 (q, 1H), 3.55 (q, 1H), 4.80(s, 2H), 7.12-7.32 (m, 15H), 8.02 (s,

1H). ESI-MS m/z 429.4 (100, M+H).

20 6.1b Preparation of (R)-(+)-1-Methyl-2-piperidinemethanol ((R)-d)

.
—_— e — N
’i’ ,,,,'/OH

N~"”
| T

R-(+) R

b
N=Tr

25 - Following the known procedure of patent EP 0 429 984 A2 (reference
example 8).' The resolution was identical to the above given procedure except that 4
rounds of crystallizﬁﬁon were performed instead of the two as sited above. To a mixture
of (+)-1-methyl-2-piperidinemethanol (77 g, 596 mmol) in EtOH (615 mL) was added
dibenzoyl-D-tartaric acid (205 g, 573 mmol). The resulting mixture was slowly heated
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5 which was heated to induce it to dissolve. The still warm sol uti on was
poured into a separatory funnel and extracted with et hyl1 ﬁ‘TﬁiF@QUEG The
remai-ni ng aqueous |ayer was adjusted to pH 10 with K2CO03. sol uti on was
ext ract gowhtifasH2C12, dried (MySO4) and concentrated tRETEHSHFSHI3g of the
al cohol . This alcohol (12 g, 92.8 mml) was suspended in CH2C12 (200 nmi)

and SCClg & dsgﬂxqaéuﬁrob&’iﬂeﬁra't Wn&ﬁimé&eholuﬁhewﬁmﬁwm condesl with gentisved to
provi de a Cru | t

. This salt was dIS P 0 E le%oo nSLr) and
treated wifingNAT-D2 halge orystals vese isplaje é‘ﬁéldﬁ °L“5) ? % RO h,
Ol Beaa vy gg%gﬁ%e extrai?rogngdﬁ'zlse% 6@)]‘3@1—1@215 mbblovides 66 ¢ (Agnt was

removed X3 Tepget to give a crude oil. After
di still atgh@n (ROTRIL) broshideddiong. éﬁbammltlﬁéﬁltwsmaﬁﬁeww Hl{289 product

4. 87 bt d. . Th h 1 VRS odi | ved
v L sOneyschrateat Sy Tt SeRg T <t g figh sl s a8l <L ve
added s O‘M %Weﬁ ot | ﬁ?ac‘(@swftl?&gyﬁﬁcbfafeeCt'h@‘t@ﬁﬂnﬁigtaqamhsﬂay& ered to

ro

prOV|de eS|red

Uuct i1 n good pur|t O-d6): S
1.10 (m ad tedioﬁnmxﬁmKécaﬁ)s Zﬂ}ﬂ)asollltIQEW@EGXtE@FBe withy! @é@z’w (s, 3H),

2.71(d, 1 5 15 ,
8. 02( (s, ai‘ﬂi)cmcﬁswt%t"rﬂlg’g 12§ 02%%@][1%’%15 alggnog? cg II;?rzespar at’l V(Z)’?]sgof (m _ 7
(S)-(-)- JsuE{.ﬁéntiid m%mimy(zodlxﬁn)emtsr@alb addefl( Bfterytirring for 12 b, theowmlyes) was

Fol'l owi ng t nown procedure of patent 9 ,98 e exanple
8). Tife rresmivuitomﬂo‘mé%a radaHClgplt; Shissalt HP%&@W@ ed lﬁ&@ﬁl (@Q&E’?B%‘g e.xceptrrp 3
rounds of cr uRkifed 196 NhOHf(74 &) iret hyl -

pi peri di ETRY %’dﬁgﬁ%ﬁi}z@? éw3§6%‘mf ?{(il%qtlgggilre?l840 M.) was adO(; g) Y

di benzoyIHj;ogm ﬁa_r)r;a&laddelakand s(1ﬁ§5fcg,1WlHalﬁﬂnlsplvemWéasrTé%Vﬂ%ﬂjl xture was
slowy heated until a sol ution I on was
sl owl § cowssidae wtfq%tegéﬁlﬂ} %‘t"P rgﬂer?g“"“&ﬁ ?‘g Rﬁ% ‘@%‘@%ﬂﬁ% ggduw&v%%gézlu&%usm
PE_T | USQO1/ @%4&%@ Y &laing Y\'ﬁfu d)twed obmithedr This ydrazimeVil §e, 1926 g.

Thi s proc

(345 m4) mmol) wtwlélg@?‘;tdelgﬁé&z @mﬂp)l m(tgg‘fepw) rhgi\’/‘é’gfe‘g‘a?%l? 8 H\i{&mﬁm L)
whi ¢ h, nas wgg a&d%g owlﬂr nﬁl'h'e solutﬁox{ \?/asdﬂh§§ v ov-gﬁﬁgl'ﬁtah&i Kiltered to provide 650 mg

of the desired product in good purity. 'H NMR (DMSO0-dg): 6 1.10 (m, 2H), 1.30-1 56

(m, 4H), 1.95 (t, 1H), 2.15 (s, 1H), 2.18 (s, 3H), 2.71(d, 1H), 3.25 (g, 1H), 3.55(q, 1H),

4.80 (s, 2H), 7.12-7.32 (m, 15 H), 8.02 (s, 1H). ESI-MS mv/z 429.2 (100, M+H).

20 :
6.1c  Preparation of (S)-(-)-1 -Methyl-2-piperidinemethanol ((S)-d)
NHz
(j\/OH — P N—Tr
N
|
(S)-d
25

Following the known procedure of patent EP 0 429 984 A2 (reference
example 8). The resolution was identical to the procedure described above except 3
rounds of cryétallization were performed. To a mixture of (¥)-1-methyl-2-
piperidinemethanol (95.6 g, 740 mmol) in EtOH (840 mL) was added dibenzoyl-L-
30 tartaric acid (255 g, 711 mmol). The resulting mixture was slowly heated until a solution

was obtained at which time the solution was slowly cooled with gentle stirring. After 12
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warm sol ution was poured into a separatory funnel and extracted with ethyl
acetate. The 5 renmai ni ng aqueous | ayer was adjusted to pH 10 with K2C03.
The solution was extracted with CH2C12, dried (MySO4) and icbr€8ndlfat ed to

give 6 ¢ | cohol . This al cohol (6 g, 46.7 mol) Vﬁ'?r gﬂgedln
CH2C12 (1‘8{9"%@*%(1 Soc12 (6. 8 m., 93.3 mmol) added dropwi s OSREN,

stirring for 12 h the, sol v rr-enpy vide a ¢ al t '
Thi's salgt htbe grystgls Wge 158? %‘ﬁ ‘ﬁ%ﬁﬁ° E’E"é}#‘%%fcﬁg ﬁt@sgﬁ%fef %%gﬁeﬂci ﬁf)NHz NH2
(19.5 ni, %@ HA8%5 B proAdét m@ge@) E@omumj Provitied 35|ga|'1fhetrbwltmg sattnt was
renoved, the re5|due extracted wth ether and t he extrca1 Y%\ l}fes 2 o1

z g,

concent r atve tlteateg iwith 3V SECI 134 md) avhichewas heated tyinglugs 1 de
1405 ol ) e, SN DUE L 10R bk il o ELADPRN, B DR

(4.0 g, e solution was stirre
over ni ght r@:'iidmldgfh aedusamyermdﬁ@tem ralel 10 edthcleCQy. éﬁ&aohltmndvashﬁumgl due

o A TR G s g oo

E‘H% . 1. P 95 ( %_0:46 ]7?"381) %va%%uéi%ndétﬂn c@cllg(l()@ mﬁ»)'dhd sbd}gdximll bbsa.xﬁ:ggilf) _aél\lgadmlgl)

429. 2 (10(Hromisb After girfing f@rl@;ianmaobnnbwasemwe@mw@é a@nﬁieélﬁlp%nd 6 was

d f de d

B ohror o- SISt syt hfelor O AR SRA S NS (oS ol e
|1 Ei) Exg1rail5€4c%tmm?heb%hé@wﬁaﬁﬁh% %rBﬂOHalf&& sblvcmzuvas refno%8d, (the reSidie 1. 65 (2 E]D
4.09 (s, 1etracted ¥at eéherapél thegrxtragss @P@%@niewamdﬁo %‘é’s“ 5%8:?? EJ%'G%F 8@403

4.23 04 1
8 14 E g 1 i5 cxgxdgéy&?zmla .01 38 9_51(1%1)(\?;65 d%'&)lvea 115@ O@'EQL) aﬁlv% o §S493H)2
(100, M(;H% mpﬁer@mnahgnmcaamm(m g.Seini marob)amsopeidedsylowly) 6S°é\$9°n(w"¥-t@9n
Conpoun r.e rom azi
Cor epared Trhaeeif ol 54 BUS SRR By e Hes ment R A ARt
procedi¥ e purified by flash chromatography (CH2CleeOH/NH40H) to provide 350 mg of the

desired product. "H NMR (DMSO-de) § 1.10 (m, 2H), 1.30-1.56 (m, 4H), 1.95 (t, 1H),

2.15 (s 1H), 2.18 (s, 3H) 2.71(d, 1H), 3.25 (q, 1H), 3.55 (g, lH) 4. 80(s 2H), 7.12-7.32

(m, 15H), 8.02 (s H). ESI-MS m/z 429.2 (100, M+H).

20 6.2a. Preparation of Semicarbazide 6

o
N’U‘N_Hz

" Compound 6 was prepared from carbazide d and aldehyde C (prepared

25  from 6-chloro-5-iodo-isatin by Method I and Method A) by the procedure described in
Example 5. '"H NMR (DMSO-ds) § 1.10-1.20 (m, 2H), 1.49 (m, 3H), 1.65 (m, 1H), 2.15

(t, 1H), 2.43 (s, 3H), 2.83 (d, 1H), 3.00 {t, 2H), 3.23 (t, 2H), 4.09 (s, 1H), 4.13 (s,'3H),

90



10 described in Exanple 5. "H NWVR (DMSO-d6) 8 1.10-1.30 (m 2H), 1.49 (m
3H, 1.64 (m 1H), 2.09 (t, 1H), 2.38 (s, 1H), 2.41 (s,1$l—|)\?R2mé3 (d, 1H),
3.00 (dd, 2H), 3.23 (dd, - 2H), 4.13 (s, 3H), 4.18 (09, LPyudbiziwea, 1H),

6. 90 (swolaH4843. 30 (s, 1H), 7.85 (s, 1H), 8.04 (s, IH, 8.14 (s, 1H), 8.38
(s, 1H), 8.41 (s,1 H), 8.45 (s, 1H). ESI-Ms i 3.42n(d .15.6. 2c
Pr epar atjiangef Hdi i (qatﬁii)aﬁi&ﬂe7-'{03\§si_%ﬂ),'-7@5~(ﬁl uﬁt’ é'Oﬂiﬁ’Jﬁ)’ gg‘)(ﬁ}%gﬁ( +)-6 20
Compound (R« (+)-6 S pe r r i ®NRHyl and al dehyde C

(pr epar é8 X )Oé‘ftl}-(%#ﬁ’r%‘?%&? g%@%%‘é‘?‘?rﬁ%f@% g%r | a?lld Method A) by the
procedure 91. WO 02/ 41843 1 8 APR 2005 PCT/ USCOL/ 51403 descri bed in Exanple
5. "H' NWR (DVMSO-d6) 6 1.10-1.30 ( (%;?,1.4-9 (m 3H, 1.64 (m 1H), 2.09
(t, 1H)_,6.z:3a°r(e}sqraaipr;,of&e.msaré@%ld%@:' ’83 (d, 1H), 3.00 (dd, 2H), 3.23 (dd,
2H), 4.13 (s, 3H), 4.18 (q, 1H), 4.31 (q, @AH), 6.90 (s, 1H), 7.30 (s, 1H),
7.85 (s,.1H), 8.04 (s, 1H), 8.14f ; 8 (s, 1H), 8.41 (s, | H),
8.45 (s, 1H). ESI-M5s mz 493.2 (100, b H) . anple 7 7.1 Preparation of
Ester f 10 A suspension of ziNg ¥N70 g, 26.2 ninol) in THE (2 nlL)
containing 115 1, 2-di bronoethane (190{mg, 1.0 nmol) was heated to 65 C for.
one mnute, cooled to roomtenpergFuinrg 'i treated with TMSCI (0.10 nmi, :
0.80 mmol). After 15 mn at room RerA upe, a warm sol ution of |
4-i odoret hyl t et rahydropyran (5.6 3 u_r_yﬁll ) in

(816 -

5

Compound (S)-(-)-6 was prepared from carbazide (S)-d and aldehyde C |
(prepared from 6-chloro-5-iodo-isatin by Method I and Method A) by the procedure ||
10  described in Example 5. 'H NMR (DMSO-d¢) 5 1.10-1.30 (m, 2H), 1.49 (m, 33), 1.64 . !
(m, 1H), 2.09_(‘:, 1H), 2.38 (s, 1H), 2.41 (s, 3H), 2.83 (d, 1H), 3.00 (dd, 2H), 3.23 (dd,
2H), 4.13 (s, 3H), 4.18 (q, 1H), 4.31 (g, 1H), 6.90 (s, 1H), 7.30 (s, 1H), 7.85 (s, 1H), 8.04
(s, 1H), 8.14 (s, 1H), 8.38 (s, 1H), 8.41 (s, 1 H), 8.45 (s, 1H). ESI-MS m/z 493.2 (100,

M+H).
.15
6.2c Preparation of Semicarbazide (R)-(+)-6
R-(+)
(R)-(+)-6
20 Compound (R)-(+)-6 was prepared from carbazide (R)-d and aldehyde C

(prepared from 6-chloro-5-iodo-isatin by Method I and Method A) by the procedure
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THE (10 nL) was added dropw se. Upon conpletion of the addition, the
reaction mxture was heated to 40 C for 12 h and then cooled to room
tenperature. The resulting 20 clear solution was transferA&dARR&WBannul a to
a sol uti oWogRHi®doqui noline e (2.0 g, 5.0 mmol) in THE (RODURLY51e@Nt ai Ni ng
(dppf)2PdC12 (600 ng) and heated to reflux for 10 h. The reaction m xture

was treat edsasibed uaExa:ﬂplsGdn‘HﬂﬂﬂRREMS@tdﬁ)isuaﬂ mo (in DEW] (.49 ¥m, mﬂma@ and

CE O, hokmm il 25600 5Dt 81 T a8 o2 5810 6P 000 a0 aD 23 (e

El M?téll) Ers 3%1_‘1')) 253 6&*3% (g:@pmg 481 f& 21, (@90 (JlsHiH),Br 31)?('421%{)2%% (s iﬂgﬂa 6{? ),

10. 1 Hz, isi)lH)2819(s(dH).J8&80s,@H)428412t1591H2 8355(ss1H)3E§1-M§ 4939(110% 1H) :
1.60-14 63&&%{ 1.40-1.50 (m 2H). 7.2 Preparation of Semthiocarbazone
7 92 1°8 %005 WD 02/ 41843 PCTI USO /51403 7 5 Ester f was converted
into conpound 7. Ms (Mtl)+: 494, "H NVR (DVMSO-d6): 8 8.69 (s, 1H), 8.67
(s, 1H), 8.49 (s, 1H, 8.37 (s, 1H, 805 s, 1H), 7.92 (s, 1H), 7.84 (s,
1H), 7.81 (s, 1H), 4.75-4.85 (m 2|—I).,_MI'.E.£;_(S 3H), 3.80-3.83 (m 2H),
3.20- 3.24 (m 2H), 2.73 (d, J 6.5 Hz, 2H), 2.34 (s, 6H), 1.77-1.85 (m
1H), 1.33-1.51 (m 2H), 1.29-1.32 (m 2H). 10 Exanple 8 HI1 W-NH2 15
Conpound &.lvas Rreppatied of Egenf2- hydr oxypr opyl hydrazi ne (obtained follow ng
t he hod of Gever J. Ain. Chen:. Soc. 1954, 76, 1283) and al dehyde C
(prepared from 6-chl oro-5-iodo-isatin by Method I and Method A) foll ow ng
the methods in Exanple 5. M5 (Mrl)+: 456. 'H NyB.(DVBO d6): 8 8.91 (s,
1H), 8.68 (s, 1H), 8.53 20 (s, IH), 8.43 (s, 1 .39 (s, IH, 8.15 (s,

1H), 8.01 (s 1H), 7.86 (@M;H) 5.13 (d, J = 456~ Hz, ég%M 4.81-4.88 (m
1H), 4.42-4.48 (m, 15-4.19 (m 1H), 4.12 3H) 23 (t, J =7.1
o, 1200y ) = 6y

Hz, 2H), 2.96 (t,
. _ "

y e,N\//N

—

N2

A suspension of zinc metal (1.70 g, 26.2 mmol) in THF (2 mL) containing

15 1,2-dibromoethane (190 mg, 1.0 mmol) was heated to 65 °C for one minute, cooled to
room temperature and treated with TMSCI1 (0.10 mL, 0.86 mmol). After 15 min at room
temperature, a warm solution of 4-iodomethyltetfahydropyran (5.65 g, 25.0 mmol) in
THF (10 mL) was added dropwise. Upon completion of the addition, the reaction
mixture was heated to 40 °C for 12 h and then cooled to room temperature. The resulting

20  clear solution was transferred via cannula to a solution of iodoquinoline e (2.0 g, 5.0
mmol) in THF (100 mL) containing (dppf).PdCl; (600 mg) and heated to reflux for 10 h.
The reaction mixture was treated with aq. disodium EDTA, extracted with DCM (4 x
100mL) and dripd (Na2S04). Concentration followed by flash chromatography
(EtOAc:hexaqes:MeOH/4:4f 1) afforded f as a yellow solid (1.28 g). MS (M+1)": 380.

25 HNMR (CDCl): 8 8.51 (s, 1H), 8.12 (s, 1H), 7.90 (s, 1H), 4.34 (s, 3H), 4.07 (s, 3H),
3.97(dd, J=11.0, 2.7 Hz, 2H), 3.35 (t, ] = 10.1 Hz, 2H), 2.79 (d, J = 7.0 Hz, 2H), 2.55 (s,
3H), 1.80-1.90 (m, 1H), 1.60-1.63 (m, 2H), 1.40-1.50 (m, 2H).

7.2 Preparation of Semithiocarbazone 7
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93 1 8 APR 2005 WO 02/41843 PCT/ US01/51-103 Exanple 9 M- I SI  Me~N~~NN~NH2
N MN 5 9 Conpound 9 was obtained as a yellow solid. ESI- Hp 0.3 (100,
MrH) . 1H NMR (DMSO-d6) 8 8.75 (s, 1H), 8.73 (s, 1H), 8.58q§%hji¢@§ 8.43 (s,
1H), 8.22WQUZHIM3 7 97 (s, 1H), 7.89 (s, 1H), 7.84 (s, 1EFVRYH}, 5 =6
Hz, 2H), 4.14 (s, 3 H), 338- 10 3.48 (m 2H), 3.19-3.27 (m 2H), 3.08 (s,
3H), 2.71 (t, J =6 Hz, 2H), 2.60 (g, J =7 Hz, 4H), 2.56 (s, 3H), 1.05
(t, J =7 Hz, 6H). Exanple 10 15 10.1 Rgeparation of Hydrazine h OH OH ~
Mev '0Ts g OH” Me-~v NHN H2 h 20 Toya stirred sol ution

of R-(-)-1, 3-butanediol (A drich, 5. g,155%5 mml) in dichloronethane (20
m.) at -20 C under an atnosphere gof_nitr s added triethylamne (10
m_). p-Tol uenesul fonyl chloride 6 g) iph asélution in dichloronethane
(30 nmL.) was added dropw se over  and he m xture was stirred for a
further 2 h at -20 Cthen allowed|to warfnto room tenperature overnight.
The m xture 25 was diluted with wat¥g ) and the organics were
separated, washed with 1M HC1L (50 _nd ag. sodi um bi carbonate (50 ni)
and brine (20 mL). The organics Wse 3S04), filtered and
concentrated to afford the crude tosyl at eyg- Fosyl ate g was

7

5 Ester f was converted into compound 7. MS (M+1)": 494. 'H NMR
(DMSO-ds): & 8.69 (s, 1H), 8.67 (s, 1H), 8.49 (s, 1H), 8.37 (s, 1H), 8.05 (s, 1H), 7.92 (s,
1H), 7.84 (s, 1H), 7.81 (s, 1H), 4.75-4.85 (m, 2H), 4.11 (s, 3H), 3.80-3.83 (m, 2H), 3.20-
3.24 (m, 2H), 2.73 (4, J = 6.5 Hz, 2H), 2.34 (s, 6H), 1.77-1.85 (m, 1H), 1.33-1.51 (m,
2H), 1.29-1.32 (m, 2H). '
10 |
Example 8

o

N Me 2N

15
Compound 8 was prepared from 2-hydroxypropylhydrazine (obtained
following the method of Gever J. Am. Chem. Soc. 1954, 76, 1283) and aldehyde C
(prepared from 6-chloro-5-iodo-isatin by Method I and Method A) following the methods
in Example 5. MS (M+1)*; 456. 'H NMR (DMSO-dg): 5 8.91 (s, 1H), 8.68 (s, 1H), 8.53
20 (s, 1H), 8.43 (s, 1H), 8.39 (s, 1H), 8.15 (s, 1H), 8.01 (s, 1H), 7.86 (s, 1H), 5.13 (d, ] = 4.6
Hz, 1H), 4.81-4.88 (m, 1H), 4.42-4.48 (m, 1H), 4.15-4.19 (m, 1H), 4.12 (s, 3H), 3.23 (¢, J
=7.1Hz, 2H),2.96 (t,J=17.8 Hz,‘2H), 1.20 (d, J = 6.2 Hz, 3H).
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94 1 8 APR 200b WO 02/41843 PCT/ USOLl/ 51403 added dropwi se over 30 mn to a
stirred solution of hydrazi ne nonohydrate (30 nL) and etq n (30 nm) at
75 C. The m xture was stirred at 75 C overni ght and then %’% ated in
vacuo. VWO ) was added and the mixture extracted B y
continuous extraction for 48 h. The organics extracts were concentrated in
vacuo to 5 afford hydrazine h (3.0 g for 2 steps) as a colorless oil. 1H
NMR (CDC13) S 3.95-3.98 (m 2H), 43 br9 s, 4H), 2.97-3.04 (m 2H),
1.61-1.68 (m 2H), 1.91-1.20 (s, BMF?NB mz 105.2 (100, MrH+). 10.2
Preparati on of Semthi ocarbazone 10 10 10 Hydrazi ne h and al dehyde M
(prepared from 6-chl oro-5-iodo-isatjn by 15 Method | and Method A) were
converted in to semthiocarbazone 14 descrgbed in Exanple 5. 1H NWMR
(DVMSO-d6) S 1.19 (d, J = 7 Hz, 3Hje 1.8p5=1.8 &m 2H), 2.98 (t, J = 7 Hz,
2H), 3.23 (t, J = 7 Hz, 2H), 3.75-3. 5?%\; NHg 14" (s, 3H), 4.55-4.69 (m
1H), 4.80-4.95 (m 1H), 5.02 (d, J = 4Hz,~.NH) 7.39 (s, 1H), 7.85 (s, 1H),
7.98 (s, IH, 8.25 (s, 1H, \\49(5, 1H { 8.52 (s, 1H), 8.59 (s, 1H), 8.73
(s, 1 H. ESI-M5 mlz 450. 2( 1QQ¢S anpl e 11 11.1 Preparation of
Acid j 25 95 1 8 APR 2005 WO 02/418 T/ USOl /51403 i ] To a stirred
solution of isatin 1(30.0 g, 96.7 iNg Ngl acetic acid (500 nL) at
roomtenperature was added malonic acid (1 é/ ¥°387 mol). The mixture 5
was heated at 100 C for 18 h then cooled tO0 roomtenperature, filtered and
washed with acetone (3 x 100 nL) to yieeld acid j as an orange solid (14.4
g). 1H NWR (DVMSO-d6) 8 12.18 (s, 1H), 8.82 (s, 1H), 7.50 (s, 1H), 6.92 (s,
1H) .

Compound 9 was obtained as a yellow solid. ESI-MS m/z 530.3 (100,
M+HY. 'H NMR (DMSO-dq) § 8.75 (s, 1H), 8.73 (s, 1H), 8.58 (s, 11-!), 8.43 (s, 1H), 8.22
(s, 1H), 7.97 (s, 1H), 7.89 (s, 1H), 7.84 (s, 1H), 4.76 (t, ] = 6 Hz, 2H), 4.14 (s, 3 H),3.38-
10 3.48 (m, 2H), 3.19-3.27 (m, 2H), 3.08 (s, 3H), 2.71 (t, ] = 6 Hz, 2H), 2.60 (g, J = 7 Hz,
4H), 2.56 (s, 3H), 1.05 (t, ] = 7 Hz, 6H). |

Example 10

15 10.1 Preparation of Hydrazine h
" OH OH : OH
— —_
Me/'\/\OH g Me/'\/\OTs Me/k/\NHN H,
g h

20 To a stirred solution of R-(-)-1,3-butanediol (Aldrich, 5.00 g, 55.5 mmol)
in dichloromethane (20 mL) at —20 °C under an atmosphere of nitrogen was added
triethylamine (10-mL). p-Toluenesulfonyl chloride (10.6 g) in a solution in
dichlorometh:;.ne (30 mL) was added dropwise over 2 h and the mixture was stirred for a
further 2 h at —20 °C then allowed to warm to room temperature overnight. The mixture

25  was diluted with water (50 mL) and the organics were separated, washed with 1M HCl
(50 mL), sat. aq. sodium bicarbonate (50 mL) and brine (20 mL). The organics were
dried (Na,S0,), filtered and concentrated to afford the crude tosylate g. Tosylate g was
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11.2 Preparation of Ester k 10 k To a stirred solution of acid j (9.0 g, 26
nmml ) and K2C03 (5.3 g, 39 15 mmol) in anhydrous DM ? (200 HL%P Hﬂ?er an
at nosphere of nitrogen was added iodoethane (8.0 g, 52 mml i$e xture
was sti rr%@ ﬂgomterrperature for 18 h then poured intgpcgakpaled sodi um
bi car bonat'e ion (250 nL), filtered and washed with H20O (3 x 150 nl)
to yield ester k as .a brown solid. a6 8. 65
(5, 15y oot gropwisgyovors i © 2 sigged soison 4 nyfhazind phhygrE Qoigty fha 3 2

Hz, 3H). 2 ofy ﬁfﬁ“bormef QhlrOWiasl irked2R T50CRvEiigHt @8d eh Ut i on of
ester k (1 h%ljdé Z%Eg |nrrtnol uene (300 nmL) was a%}lged ghosphorous

oxychl ori debn(:érﬁraﬂsdgzz vdﬂﬁ» ﬁﬁaﬂey (20m1Q weas:addedeangkthe mintteeextracted withd G by
02/ 41843 1 8. APR 2005 . PCT/ 51 t
52 S STLIER, Heho i P AR B o0

oured Into 1 ce water

500 ot k3 .88 (d
g brommﬁﬁsoéflféraﬁg&dzﬁeﬁ (ms,{l@éz\mgﬁg) 442Qofotlexs 85, rm\chpou)aaas (We | as

( , 7.99
(s, 1H), 42HB3(4é(bUSAH7) 297 3@4)(m,?.H3,81 %Uﬁ?}(m,%(ii %1:;20%%?9@51' 395. 9
(100% m/210352§1 aratlon of Internediate in CIN:"~ N--- \\ Nm
10 To a stirre Iutlon of chloride 1(4.0 g, 10 nunol) in anhydrous DWVF
(15 ) was added i mdazole (3.4 g, 51 nmol) and the m xture heated at 140
C for 18 h, 6 _under an at here of nitrggen. The m xture was cooled to room
t enper at ur é0 énds’quféW"OB(r}ﬁgg’H’t’{"ﬁf‘BBa‘fol’fechuo to afford a dark oil. The
resi duggwas dissolved in CHC13 (150 nl) \

OH

Hydrazine h and aldehyde M (prepared from 6-chloro-5-iodo-isatin by
15  Method I and Method A) were converted iﬁ to semiﬂxiocé:bazone 10 as described in
_ Example 5. 'H NMR (DMSO-de) 8 1.19 (d, J = 7 Hz, 3H), 1.55-1.85 (m, 2H), 298 (t,J=
7 Hz, 2H), 3.23 (t, ] = 7 Hz, 2H), 3.75-3.85 (m, 1H), 4.14 (s, 3H), 4.55-4.69 (m, 1H),
4.80-4.95 (m, 1H), 5.02 (d, T = 4Hz, 1H) 7.39 (s, 1H), 7.85 (s, 1H), 7.98 (s, 1H), 8.25 (s,
1H), 8.40 (s, 1H), 8.52 (s, 1H), 8.59 (s, 1H), 8.73 (s, 1 H). ESI-MS m/z 450.2(100,

20 M+HY.
Example 11
11.1  Preparation of Acid j
. 0 COOH
|

! N

(@) ——
~N
Ci H Cl ﬁ o]

25
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15 washed with H20, saturated sodi um bi carbonate solution, brine, dried
over MgSHi filtered and concentrated. The residue was purified by flash
chromat.ography (eluting wth 2% MeOH in DCM.to yield masaPR g8 brown
solid (3wbog#1881 %9. "H NVR (DMSO-d6) 6 9.17 (s, 1 H), gcBtsdizsisolt) ., 8.39
(s, 1H), 8.22 (s, 1H), 8.18 (s, 1H, 7.21 (s, 1H), 4.56 (q, J= 7Hz, 2H),
1.48 (t, J= 7Hz, 3H). 20 41.5 Preparation of Intefinedi ate it n 25 97 WO
02/ 41843 .1 8 APR 2005 PCT/U SO 1 /51403 To a stirred solution of m(2.0
g, 4.7 mol ), Pd(QAc)2 (210 nmg, 0.94 mol) and tri-o-tolyl phosphine (640
ng,. 2.10 mml) in & 1/4.0] an_pe.; 0 n ) re of
nitrogen at room tit&%gﬁlgeg%g%kégofz}ggy %ér%ﬁ’ gﬁ?tnr#f)gg 512%3?%0?8?5%&4 nmol ) .
The m xt (50 mh;atheahednpgaﬁﬁe Wad mded&lakbniq:];aﬁd gld)gtg) Es‘bﬁﬂndl)ﬁ MRemaixtire, h5
conceptrated in v and_the residue purifie ash chyomat ogr aphy :
(gr ad? entVa8 Eatt?cb?ﬁ% gpot[‘;Bl%/J‘%@-‘F"PEF%MOB? FmACE epﬁ’&i%@éwge‘g ) as a
yel | ow sqld 1 r fonials: InSs i r Sy N\ %6@3@_ §d6)6
9. 15 (ci g{:étcgtfea(gﬁi)@Ogﬁ%gfb(}ﬁﬁlgnagl,d]]sa?@p&nﬁ%?@?(l?g{@: Ig iﬁ) $4 (trans, s,
1H), 8.292(8i(%,1H), 8.8Hs, 1H),Zh5B(s20H), 6i%2+srs, m 1H cis, 2H trans), 8.00
(trans, d, J = 16 Hz, 1H), 7.81 (cis, d, J =12 Hz, IH), 7.23 (cis+trans,
s, 1H 10 cis, 1H trans), 6.62 (trans, d, J = 16 Hz, 1H), 6.3(cis, d, J = 12
Hz, 1H), 14.258Pdepuradsi srfstars, m 2H cis, 2H trans), 1.5-1.41 (cis+trans,
m 3H cis, 3F1 trans). 11.6 Preparation of Internediate o 15 0 To a stirred
sol utfon of n (740 ny, 2.10 mol) in DVE (10 nL) and MeOH (1 nl) under an
at nosphere of nitrogen at room t enper at uceF@AS added sodi um 20 bor ehydri de
powder (800 ng, 21.0 mml) portionwi se oyeir 1 h. The mi xture was all owed
to stir for 20 h then cooled to'Q quetrghed with 1INNaOH (10 ni), diluted

with H20 (10 nL) and allowed to st rogmtenperature for 2 h. The
m xture was

To a stirred solution of acid j (9.0 g, 26 mmol) and K,CO; (5.3 g, 39
15  mmol) in anhydrous DMF (200 mL) under an atmosphere of nitrogen was added
iodoethane (8.0 g, 52 mmol). The mixture was stirred at room temperature for 18 h then
poured into saturated sodium bicarbonate solution (250 mL), filtered and washed with
H,0 (3 x 150 mL) to yield ester k as a brown solid (7.0 g, 72 %). 'H NMR (DMSO-ds) 5
8.65 (s, 1H), 7.52 (s, 1H), 6.98 (s, 1H) 4.20 (q, I = 7 Hz, 2H), 1.18 (t, J = 7 Hz, 3H).

20
11.3  Preparation of Chloridel
COEt
1
X
Cl N/ Cl
].
25

To a stirred solution of ester k (10.0 g, 26.5 mmol) in toluene (300 mL)

was added phosphorous oxychloride (16.2 g, 106 mmol). The mixture was heated to 100
96



filtered, and the filtrate extracted with 10% i sopropyl al cohol in DCM (x
3). The organics were conbined, dried over MgSHi filtered and
concentrated. The residue was 25 purified by flash chroma@gAep2905( gr adi ent

elution O o %‘I@bea—l in DCM to yield alcohol o as a pal Fcﬂﬁgdli%‘l‘h()%o' id

(260 ny) . (DVBO-d6) S 8.70 (s, 1H), 8. 14 (s, 1H),
8. 09 1 7. 20 , 99 (t,
592 &5 E')zmer aegrunisvhdezofmom(fmdo%%pﬂswe%@%dzpa@%w%mﬁe (

Eg?grsga} %?H%@ I%Igtlcger \g?flgx; 06 nﬁg%ﬁrc%a% %shgghvcl)thﬁllzo g X iSCPmE%@o BﬁelﬁpR 20|0§

DCM (| Ormhlon:dadmabmwaxsmgpmargd M@Méﬁ)da)w&ﬁﬁﬂ be@th(&r]é{)d&Q added

di tut 00 w(EHTS b E oy LR G T or B kRt a Ao AR ML,

DCM (3%). The conbi ned organi c extracts were 10 washed with saturated

sodi umth| osulfate solution (2 x 10nm.), H2O brine, dried over MSH,
filtered addf c direparatian einteThedipedt due was purified by flash chronmatography
(gradient elution 0 to 5% MOH in DCM to yield 80 ny of al dehyde p as a
yellow solid. 1H NWR (DVMSO-d6) 5 10.52 (s, 1H), 8.96 (s, 1H), 8.61 (s,
1H), 8.20 (s, 1H), 7.95 (s, 1H), 7.89 FZElH) 7.38 (s, 1H, 3.34 (t, J =
7 Hz, 2H), 2.81 (t, J =7 Hz, 3H). 15 1)L 8 Preparatlons of

Sem ot hi ocar bazone 11 OHS 't"~ N" - N- - -"\N11 20

c N N\

10
To a stirred solution of chloride 1 (4.0 g, 10 mmol) in anhydrous DMF (135
mlL) was added imidazole (3.4 g, 51 mmol) and the mixture heated at 140 °C for 18 h
under an atmosphere of nitrogen. The mixture was cooled to room temperature and then
concentrated in vacuo to afford a dark oil. The residue was dissolved in CHCl3 (150 mL)
15  washed with H,O, saturated sodium bicarbonate solution, brine, dried over MgSQs,

' filtered and concentrated. The residue was purified by flash chromatography (eluting
with 2% MeOH in DCM) to yield m as a red brown solid (3.5 g, 81 %). 'H NMR
(DMSO-ds) 8 9.17 (s, 1 H), 8.81 (s, 1H), 8.39 (s, 1H), 8.22 (s, 1H), 8.18 (s, 1H), 7.21 (s,
1H), 4.56 (q, J= 7THz, 2H), 1.48 (t,J=7 Hz,. 3H). '

20
11.5  Preparation of Intermediate n
CO,Et
C
N Z N
D
cl N7 NN
\—/
n

25
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kz-~ Conpound 11 was prepared follow ng the procedure described in Exanple
5. 1H NW\R (DVsO-d6) 5 8.32 (s, 1H), 8.86 (s, 1H), 8.67 (s H%‘ l% 61 (s
1H), 8.5 (s, 1H), 8.36 (s, 1H), 8.32 (s, 1H), 8.18 (s, A A (s,
5.05 (s,wdbl/i4i84z 81-4.79 (m 2H), 99 WD 02/41843 1 8 APR%EESOI/SHM
PCT/ USOL/ 51403 3.24 (t, J .= 7 Hz, M, 2.99 (t, J =7 Hz, 2H), 1.72 (t, J =
7 Hz, 2H), 1.28 (SToQ"ch&z%]lutl&\@om%26§042rﬁﬂaéﬁ,Pd(ﬂ?kb)}z @Xam,@%z 5 Thl S

u

O e e oSt oo v AR il PR
| nhibi tion, 10 g&n%%?,ﬁf? ﬁ:%%gpr%omt%)?ﬁ’a{fé il a%c_ﬁa aVRGhiGRALIEEH @i t h

Neut r avi HRGfr overni Thé coating sol ution was

renoved agd duﬁolgoméhmdufe ®as kdarsize 60 é@(fbn tih, ruo&tea terooas temhgeaiue20 Ml
Tris-HCl, pH 7 10 mM

Cl2, 2 nM.EGTA
M DTT, Ootcenirated ipvacu aRﬁ? fippesiduqpugidie w&la%‘a%%@g%&( e?‘gép “dl e

o B PR e i T

range frqes a;swhms@aeﬂs mmsom)wué@s,mz 18.8nxaws S, pHORCed in a

bacul ovi r us s i nse d f a|n|ng
Tris- HO (&8 5718 %gflzn&l[a"&érxhém&b‘eﬁiiﬁ %?ﬁ %’@gnghl“ %%'Q{%%A%%P 40 0. 1%
MyC ) 1Q.43M, tod idiis 38,9 < 1@ Hi! 115 €.81 ¢ais,td, on=1211=le, 12T 2B deis hirgesus.e Hhas
|ncubate at” 20 room tenperature for_ 45 mn. ﬂ% hé 4 _Qtlonthe
substloat eczspéHttmm) Ge2s(traphob phod § Har B, 613 (¢ifeds Hff ), %j ed onto the
wel | e tr 1 PR Yapkt h 150 L° .
di sti I I e 8’?5 %bggj?'ﬁ‘iaz\%wan{)he@?éalc c?gﬁm\gﬁgn\rl%ﬁove conpo)ﬁlent s of the
reaction m xture. A conventional chem | um nescent ELISA detection techni que
was 25 initiated by addi n'?%lloo tL/well primary anti body (custom nade

monoc! onal!. @ntﬁlmﬁno'@éﬁé f’@élaf%"recognl ze the phosphoryl ated epitope in
t he substrate peptide; used at

OH
NC N
c| N NNy
o

15

To a stirred solution of n (740 mg, 2.10 mmol) in DME (10 mL) and

MeOH (1 mL) under an atmosphere of nitrogen at room temperature was added sodium

20  borohydride powder (800 mg, 21.0 mmol) portionwise over 1 h. The mixture was
allowed to stir for 20 h then cooled to 0 °C, quenched with 1N NaOH (10 mL), diluted
with H,0 (10 mL) and allowed to stir at room temperz_lture for 2 h. The mixture was
filtered, and the filtrate extracted with 10% isopropyl alcohol in DCM (x 3). The
organics were combined, dried over MgSOs, filtered and concentrated. The residue was

25  purified by flash chromatography (gradient elution 0 to 5% MeOH in DCM) to yield
alcohol o as a pale yellow solid (260 mg). "'H NMR (DMSO-de) § 8.70 (s, 1H) , 8.14 (s,
1H), 8.13 (s, 1H), 8.09 (s, 1H), 7.20 (s, 1H), 5.08 (s, 2H), 3.25 (t, J =7 Hz, 2H),2.99 (t,J
=7 Hz, 2H). ESI-MS m/z 313.0 (100%, M+H").
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1: 10,000 dilution) prem xed with horseradi sh peroxi dase (HRP) conjugated
anti-nouse secondary antibody (commercially available fr SEPREDERS

sources; ua@d2atssd: 10,000 dilution) in PBS containing 2% soise4030l ut i on
was i ncubated at roomtenperature 30 for 40 m n on a shaker, then washed 3x
with 150 g ; di luted SuperSignal HRP substrate
(from Pi erlgé?f m‘@&@rﬁt%&]ﬁkﬁ%&é?}e mn incubation the chem | um nescent
signal was captured by a Labsystens Lum noSkan | um nonmeter. The 100 WO

02/ 41843 1 8 APR 2005 PCT/ US01/51403 poi nted 50% i nhi bition of | KKJI3
enzynme activity (1C50) was determ ned by cupve fitting wth the LSWdata
anal ysis software (MDL, San Neang ) N

Exanpl es 1-4 all displayed 1C50 Vval ug $ than or equal to about 30 M
in the above assay. 5 Al publicatiohts gad palent applications cited in
this specification are herei n i nBbT porat edNDy /gr@nce as if each

i ndi vi dual publication or patent application ke gpecifically and
individually indicated to be incorporated by referénce. Al though 10 the
foregoi ng i nvention has been described iy sonme detail by way of
illustration and exanple for purposes of clarity of understanding, it wll
be readisly apparent to those of ordinary skill in the art in light of the

o gl o Lo . b
hade thoreto wit nout  (PobeTed kS S RbRuSRR0SE, 888 mllBflid DERE LR TEY B¢
claims. 15 &Q@r&&nﬁ?ﬂeﬂ@@ﬁu&ogﬁﬂ&ﬁdoﬁl foVeMtide Waas a&ded@essFMGmnqbehadanm t he

formula: wherein Wis N Xis CH
(707 mg, 1.66 mmol). After 2 h'the mixture was diluted with 5 mL saturated ammonium

chloride solution and extracted with DCM (3x). The combined organic extracts were

10  washed with saturated sodium thiosulfate solution (2 x 10mL), H,O, brine, dried over
MgSO,, filtered and concentrated. The residue was purified by flash chromatography
(gradient elution 0 to 5% MeOH in DCM) to yield 80 mg of aldehyde p as a yellow solid.
'H NMR (DMSO-dg) 5 10.52 (s, 1H), 8.96 (s, 1H), 8.61 (s, 1H), 8.20 (s, 1H), 7.95 (s,
1H), 7.89 (s, 1H), 7.38 (s, 1H), 3.34 (t, ] =7 Hz, 2H), 2.81 (t,J =7 Hz, 2H).

15
' 11.8  Preparation of Semiothiocarbazone 11
OH S
/l\/\f'\JJ'I\NHZ
N
NC N
cl N7 N\
\/
11
20

Compound 11 was prepared fc;llowing the procedure described in Example
5. 'H NMR (DMSO-ds) § 8.32 (s, 1H), 8.86 (s, 1H), 8.67 (s, 1H), 8.61 (s, 1H), 8.5 (s,
1H), 8.36 (s, 1H), 8.32 (s, 1H), 8.18 (s, 1H), 7.44 (s, 1H), 5.05 (s, 1H), 4.81-4.79 (m, 2H),
' 99



Y is selected fromthe group consisting of 0, S and N(R); wherein Ris
sel ected fromthe group consisting of H CN, NO2, (Cl-d o)alkyl,
(C3-Clo)cycl oal kyl, (C4-GCio)cycloal kyl -al kyl, (C3 d o) al keny§ pgmdzuﬁgcz C1

0) al kynyl ,wgdzgl,ﬁgl ected fromthe group consisting of H ( I
(C3-d o)cycloal kyl, (C4- d o)cycloal kyl -al kyl, (C2-Clo)al kgélwlgsw/ﬁ"&y

(20 o0l oyl 00 PR, 2B, B9 D B ﬁ?%?i@iﬁzﬁe . B o

(C2- Clo) al kyipyh/z 4062 (B3 ®)N1eti®y oal kyl-, . (C3- Clo) cycl oal kyl, (CA-

Clo) cycl oal kyl -al kyl , (C3-Cl1 o)cycl oheteroal kyl -al kyl, { C3- C1

o)cycl oheteroal kyl, aryl, aryl (G -C4)al kyl, aryl (Cl-C4)heteroal ky],

het er oaryl ( Cl- C4).al kyl , het eroaryl (C tlgroal kyl and perfl uoro(C 1
-C6) al kyl ; and wherein when Zis N ) nd R3 can be conbined to form
a 5- to57-nmenbered heterocyclyl ring; R4 is selected fromthe group

consisting of H (Cl- al k C3- C6) cycl 7 clo | .- al kyI
(C2- 06) al kenyl and ( aé‘?ﬂé?/ﬁéﬂ“deiﬁé sag%ﬁ@%&mﬁg@@( a‘é‘ﬁ’f?i%%‘f‘%taed or
unsubsti tut@%p@u@mgﬁ@auﬁa%gmar bocyclic or heterocyclic 2laromatic ring
system wherein the heterocyclic aromatic ring systemcontains 1-2 22N

atons; and 23B is a substituted or unsubstituted five- or six-nenbered ring

which is arpmatic ne..nitrogen atom and fromO to 3
addi ti onal /ﬁ:égyepr 5?%&”"%@(%1’@4?\’@%f’f(%r‘l “@bhstituents are sel ected from

the grawp consisting gy wEl«?li %%cmgmntegﬁgs vided cédd Bl Neutravidin (10
per fl uoro(Cl-C6)al kyl, ) al kenyl Co6) al kynyl,

27( Cl - 08) het@mbdn BRES, 0(’@189691*614 ¥@xEhe (cQ};l.mxg@piu’ﬂoo a2k ospvedrand & 80 uL/wcll a
(Ca- G b) oy G RS %t%%e(&? AT TarECL R O By o fr%

sul fonam d Gﬁ“ﬁllﬁﬁo{ @%@%m& %ﬁwﬁﬁf%lr@rﬁh
(Cl-Co)al koxycar bonyl 3 boxami do ‘and 31 Cbcl)l)@cll,"g?het er oxy
32and phar riaomulatcabmhﬁvamqﬁpnmmmsmSMKDFJEYCEQ@K&had, sailue:nlcal m1,

wh Y | ect f th t f. 0 and 13. A d
of e(r::a:'il | e\}ﬁgq gﬂle : 0%11 10 ﬁL?WecﬁJm I%Mgg tesi clorrr]1%ot?n we?en addsed coven’ngcao poun

ﬁnal concentration range from 1nM to 30uM, Recombinant full-length IKKf enzyme '
produced in a baculovirus system in insect cells was added in 10 uL buffer containing
Tris-HCl pH 7.5 20 mM, EGTA 2 mM, benzamidine 0.5 mM, DTT 1 mM, NP-40 d.l%,
MgCl2 10 mM to initiate the kinase reaction. The reactjon mixture was incubated at

20 room temperature for 45 min. During this incubation the substrate peptide gets

| phosphorylated by IKKf and gets captured onto the well’s surface by Neutravidin. The
plate was washed 3x with 150 pL distilled water to terminate the reaction and remove
components of the reaction mixture.

A conventional chemiluminescent ELISA detection technique was

25  initiated by adding 100 pL/well primary antibody (custom-made monoclonal antibody
generated to recognize the phosphorylated epitope in the substrate peptide; used at
1:10,000 dilution) premixed with horseradish peroxidase (HRP) conjugated anti-mouse
secondary antjbody (commercially available from several sources; used at 1:10,000
dilution) in PBS containing 2% BSA. The solution was incubated at room temperature

30 for 40 min on a shaker, then washed 3x with 150 pL of water. 100 pL/well 10x diluted
SuperSignal HRP substrate (from Pierce) was added and after 5 min incubation the

chemiluminescent signal was captured by a Labsystems LuminoSkan luminometer. The
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14. A conpound of claim1, wherein Y is S. 15.A conpound of claim1, wherein
Z is NR2R3. 16. A conmpound of claim2, wherein R4 is H 1 2 3 gn@R6210§5 103 1

8 APR 2005 1 2 of 1 2 31 2 7. A conpound of claim1, wher | ect ed
fromthe gr¥@@2e¥disting RR7 - R7 R8 R wherein RS, %,%/Q?ldd’%hﬁgare

i ndependently sel ected fromthe group consisting of H hal , CE
(L CB) al Kybain €2500% ailitory bf IS eem sl ey (ICQEr A S HBREFORT Ry SHISE

C6) al koxy, (Cl-C6 i oal ko 1 NO - apiARo,

di (Cl- C8) al &9‘%‘&?& ?ﬂ%{?v‘ 8"?@%%85%?&‘1“6%@@%: %@‘l%)@?gu oal kyl -al kyl, (C3-Cl
o) cycl ohet eroal kyl, (€Be cérhPOEME brRtded inBkyplenl dydll displayred, ICki tatugs of less .
(C1l-C6)acyl, (Ci1-C6)acylamno, (Cl- C6)al koxycarbonyl, '

(Cl - 08) al kosiyaoamr loguatto atont 3G pM the agyRIASSAYCO. NH- ( CL- O6) al kyl,
CO'N[(Clch) al kyl 12, SO2NH2, SO2NH (Cl-C6)al kyl, SO2N-[(C1-

All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. Although

10  the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it will be readily apparent to those of
ordinary skill in the art in light of the teachings of this invention that certain changes and
modiﬁéations may be made thereto without departing from the spirit or scope of the

‘appended claims.
15
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C6) al kyl ]2 and (Cl1-C6) heteroal koxy; or two adjacent R groups selected from
R5, R6, R7 and R8, can be |inked together to forma new 5- or 6-nenbered
carbocyclic or heterocyclic ring. 8. A conmpound of claim7, wherein Yis O
or S, and Ais selected fromthe group consisting of: 9. AldoAPBAS of
claim1l1, wherein B contains a nitrogen atomat a position two atons away
fromthe atomattaching B to the remai nder of the nolecule. 104 1 8 APR
20061 2123412312121234123123

WHAT IS CLAIMED IS:

| I. A compound having the formula:
Y
R1\NJ\Z
RAN
X

: (80

3 wherein

4 WisN;

5 X is CH;

6 Y is selected from the group consisting of O, S and N(R);

7 wherein R is selected from the group consisting of H, CN, NO,, (C;-Cyg)alkyl,

8 (Cs-Cyo)eycloalkyl, (Cs-Cg)cycloalkyl-alkyl, (C3-Cip)alkenyl and (C,-

9 Cio)alkynyl;
10 Z is selected from the group consisting of H, (C;-C,g)alkyl, (C5-Cjo)cycloalkyl, (Cq-
11 Cio)cycloalkyl-alkyl, (C2-Cjo)alkenyl, (C,-Cig)alkynyl and NR’R?;
12 R', R? and R’ are independently selected from the group consisting of H, (C1-Cyo)alkyl,
13 (Cs-Cro)alkenyl, (C;-Co)alkynyl, (Ci-Cjg)heteroalkyl, (Cs-Cp)cycloalkyl, (Cy-
14 Cio)cycloalkyl-alkyl, (C3-Cig)cycloheteroalkyl-alkyl, (Cs-Cig)cycloheteroalkyl,
15 aryl, aryl(Ci-Cs)alkyl, aryl(C;-Cs)heteroalkyl, heteroaryl(C;-Cy)alkyl,
16 heteroaryl(C;-Cs)heteroalkyl and perfluoro(C;-Cg)alkyl; and wherein when Z is
17 NR’R’, R? and R’ can be combined to form a 5- to 7-membered heterocyclyl ring;
18 R* is selected from the group consisting of H, (C;-Ce)alkyl, (C5-Ce)cycloalkyl, (Cs-
19 Cy)eycloalkyl-alkyl, (C,-Ce)alkenyl and (C,-Cg)alkynyl;
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4 10. A conpound of claim11, wherein B contains a nitrogen atom at the
point of attachnent of B to the remai nder of the nolecule. 11. A conpound
of claim1, wherein Bis selected fromthe group consisting of

1- et hyl i m dazol -5-yl, 1-(trifluoronethyl)im dazol -5-yl, 18 APR 2005
5- et hyl i m dazol -1 -yl , 5- (trifluororrethyl)im'dazoI-I-yI, t hi azol - 5-yl,
i m dazol -1 -yl, 1- rrethyl 3,4-triazolyl, and 4-nethyl-1,2, 4-triazol-3-yl.

12. A conpound of claim 1 wherein B is selected from the group consi sting

of ggubst i t uted OfubYREIAT: uhsitRGmtdl aealbYed fﬁéé@%hfﬁo’d?&f& d}rheké?édér@ﬁé i tuted

thiazolyl and substituted or unsubstituted triazoly ound of
cI alm 8, wher ei n apwdm EIGSystennivheoye thedtetargiclia apositicirng system @htains baay
8 the atom at Cthl ng to the remai nder of the nolecule. 14. A conpound
laim8, wherel ABt¥Mtains a nitrogen atomat the point of attachnent

of 2B to thegﬁmuaaﬁnteaforhhﬁlba@du&@m— o §ix-nfenARDEREwWAlchGY aﬂomaﬁc wherein B
is selected fromthe group consisting of 1-npethylimdazol-

1- @#1i f | uor omet hyPpiaiiagpidrast oye nitrogereatayy, pid framd) toj3 a,ddltlcswl heteroatoms

thifl t hyl |
(311 o7 one I o B e Sl EOBE0 b Kiio n
of 261 ai m 8. wher @, ng@ (©elRpdlied, ;ierrﬂmrb((a -@y)allpl, CORECHyalkenig, ((gf.C@bllR?ﬁylt ut ed

unsubstituted im d%zol yl ., substituted qr unsubstituted thiazol yl

nd
SUB%'[I tuted or ufSutsihetespalkyly (GiCoploxy, {G1-Cathiestkerin gmino, &Capniaﬂ*iylmﬂel n

(C{Z C?O? [1etS erga: kyqél-%g%k‘ém?%n g?%?él_‘l) loaﬁz%(@é'qgg)ﬁﬂl?@ladlml (Cs-

ﬁ:l ycycl olh(etC er oaICkly)cyclahqtlr:]x(oﬁlﬂ(yDéyaiokyitno arl%dnéﬁhdwh@g)acyda(@qyﬂlﬁ)acylamino
et eroar | - et eter
pe%’ tor o &1 - 06) KPsieker et kb ooat SonnRl somexamids andg

(Cy- C6)heteroalkoxy,

32 and pharmaceutically acceptable salts thereof.
1 . 2. A compound of claim 1, wherein Y is selected from the group
2 consisting of O and S.

1 3. A compound of claim 1, wherein Y is O.
1 4, A compound of claim 1, wherein Y is S.
1 5. A compound of claim 1, wherein Z is NRZR®,
1 6. A compound of claim 2, wherein R* is H.
1

2

3

4

5

6

7
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1111212121234567123R7-" wherein R6 and R7 are

I ndependently selected fromthe group consisting of H  hal ogen, CF3, CF30
(C -C)al kyl, (C2-C4)al kenyl, (C2-C4)al kynyl, (C,-C4)heteroal kyl,

(C3-d o) cycl ohet eroal kyl -al kyl and cyano; and B is a five-nenbered aromatic
ring systemcontaining at |east one nitrogen atom 18. A conpound of claim
17, wherein Y is S. 19. A conpound of claim 17, wherein Z i1s8 WRRRS05 20. A
conmpound of claim 17, wherein Z is NH2. 21. A conpound of claim 17, wherein
R is (Cl-C6)al kyl, (C, -C6)heteroal kyl or (C3-C o0)cycloheteroal kyl -al kyl.
22 A conpound of claim17, wherein Bis a five-nenbered aronatic ring

of Tetai m 22 whdtei n e upAREhEl, SHeuth & R troa BRTRe e consaiRO e
2 of

RS
R® 3
RN
RB
RS RS 5
R® Ny ;, N\§' R® \§' RS \§,
| | l and |
RTN % R7N % N R7ONT
3 R® R® RS
4 wherein
5 R® RS R’ and R® are independently selected from the group consisting of H, halogen,
6 CF3, (C1-Ce)alkyl, (C;-Ce)alkenyl, (C,-Ce)alkynyl, (Ci-Ce)heteroalkyl, (C;-
7 Ce)alkoxy, (C;-Ce)thioalkoxy, amino, (C;-Cs)alkylamino, di(C,-Cg)alkylamino,
8 (C;-Cip)eycloalkyl, (C4-Cio)cycloalkyl-alkyl, (C;3-Cip)cycloheteroalkyl, (Cs-
9 Cjo)cycloheteroalkyl-alkyl, cyano, nitro, (C;-C¢)acyl, (Cy-Cs)acylamino, (C;-
10 Ce)alkoxycarbonyl, (Cy-Cs)alkoxycarbonyl (C,-C¢)alkyl, CONH,, CO-NH-(C;-
11 Cs)alkyl, CO-N[(C;-Ce)alkyl]s, SO,NH,, SO,NH-(C;-Cg)alkyl, SO,N-[(C;-
12 Cs)alkyl], and (C;-Cg)heteroalkoxy; or two adjacent R groups selected from R°,
13 : R6, R’ and R8, can be linked together to form a new 5- or 6-membered carbocyclic
14 or heterocyclic ring.
1 8. A compound of claim 7, wherein Y is O or S; and A is selected from the
2 group consisting of:
5 RS RS
RY § N7 - R3 N
R’ § R7|/§~ and NN
3 RS R® R®
1 9. A compound of claim 1, wherein B contains a nitrogen atom at a position
2 two atoms away from the atom attaching B to the remainder of the molecule.
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C3)al kyl, CF3, cyano, or hal ogen. 24. A conpound of claim 17, wherein Z is
NH2; R6 is selected fromthe group consisting of H £ halogen, CF3, CF30
(G -CA)al kyl, (C2-C4)al kenyl, (C, -C4)heteroal kyl,

(C3-d o) cycl ohet eroal kyl -al kyl and cyano, wherein the al kyl, al kenyl and
het er oal kyl groups optionally bear additional substituents {1sgIAP®t 2806 from
cyano, carboxam do, (C, - C3)al kyl sul fonyl or (C -C3)al koxy; and R7 is
selected fromthe group consisting of H  halogen, CF3, CF30, (C, -C4)alkyl,
(C2-CA)al kenyl, (C2-C4)al kynyl, (Cl-C4)heteroal kyl and cyano. 25. A
compound of claim 24, wherein R6 is selected fromthe group consisting of

R[] Oy TEASHRRSEGTRRY, GRRETELOMHR gLt Deupblner |

24,2 wher ei nofRiftaclsmeslod & todhd repmindee ofjtheuywleansi st i ng 3of H hal ogen, CF3
and (C1-CA)al kyl . 127 A conpound of claim24, wherein R7 is rret hyI 128 A

ound of clai avin the or NH
Whg]rj ein Yis 0, or F\{L lﬁfﬁﬁ‘yhermgﬁsewﬁfé%@&gﬁe gr?}lpo‘f‘onélsnflgle
sulpscri pts ¢f Bﬁﬁthyhnﬁd&ol-ﬂ@&pﬁ(‘tﬁﬁﬁbﬂomdtlggﬁﬁﬁfaiolfd QINSCné@yBmiddZoll Bytls-

hal ogen, CF3, CF30 ﬁCl C4)a | ken (Cc2- C4) al kynyl
(G het chaiapmey MG R, ey I onpamol st Boy S ieyplyl, and

CON (C1- %A-ﬁ{elf%ll]lé,#%ﬂgﬁ’j(ﬁl C6) het er oal kyl , CO

1 12. A compound of claim 1, wherein B is selected from the group consisting
2 of substituted or unsubstituted imidazolyl, substituted or unsubstituted thiazolyl and

3 substituted or unsubstituted triazolyl.

1 13. A compound of claim 8, wherein B contains a nitrogen atom at a position
2 two atoms away from the atom attaching B to the remainder of the molecule.

1 14. A compound of claim 8, wherein B contains a nitrogen atom at the point

of attachment of B to the remainder of the molecule.

15. A compound of claim 8, wherein B is selected from the group consisting
of 1-methylimidazol-5-yl, 1-(trifluoromethyl)imidazol-5-yl, 5-methylimidazol-1-yl, 5-
(trifluoromethyl)imidazol-1-yl, thiazol-5-yl, imidazol-1-yl, 1-methyl-1,3,4-triazolyl, and
4-methyl-1,2,4-triazol-3-yl.

BWOND -

faey

16. A compound of claim 8, wherein B is selected from the group consisting
of substituted or unsubstituted imidazolyl, substituted or unsubstituted thiazolyl and

3 substituted or unsubstituted triazolyl.

17. A compound of claim 1, wherein Y is O or S; Z is H, CH;, NH; or
NHCHS3; R' is H, (C;-C)alkyl, (C,-Cip)heteroalkyl, (C4-Cjo)cycloheteroalkyl-alkyl, (Cs-
Co)cycloheteroalkyl, aryl(C,-Ca)alkyl, aryl(C;-Cs)heteroalkyl, heteroaryl(C;-C,)alky],
heteroaryl(C,-C4)heteroalkyl, or perfluoro(C;-Cgalkyl; R* is H; A represents

BOW N~

105



N[ (Cl- C6) heteroal kyl ]2, S(O" "-(C -C6)al kyl, S(O" ,,-(Cl-C6)heteroal kyl,
heteroaryl, (Cl- C6)al koxy or (C3-C6)cycl oheteroal kyl, wherein each n" is
i ndependently an integer of 0 to 2; RLO is NH2, NH (Cl-C6)al kyl,

N[ (Cl-C6)al kyl ]2, NH (C1-C6) heteroal kyl, N (Cl- C6)heteroal kyl] 2,

(Cl-C6) heteroal kyl, S(O,,"-(Cl-C6)al kyl, S(O""-(Cl-C6) het ero%le%b aryl,
heteroaryl, O (Cl-C6)al kyl, O (Cl-C6) heteroal kyl or 18 A §
(C3-C8) cycl oheteroal kyl; and R11 is H, CF3, NH2, NH (Cl-C6)al kyl,

N[ (Cl- C6) al kyl ]2, hal ogen or (Cl-C3)al ké'a- 29. conpound of claim 28,
wherein Yis Oor S W is NCH3; nis Z ' 1-3; RO is cyano, CONHZ,
S02- (C1- C6) al kyl, (Ci1-C6)al koxy or (C3-C6) oheteroal kyl; R1O is

NH- C1- C6) al kyl , N[ (Cl-C6)al kyl]2, NH (BIZ hei eroal kyl, N (ClL
C6)heteroal kyl ]2, O (Cl:C6) aJ kyl , 0-(Cl-C6)heteroal kyl, (Cl-C6)al koxy or
(CR c8) cycl ohet Bhersmd andh garrindependantly séiectediramthe goep teusistingsfgbund of

claim17, I.N RS Wt | Lo t at away
Fromthe at D are SEh g Coc sCPABYhLGaERsBendh TrCoRRT AN R Col BT mound
of &l ai m 17(C;viig)ogtlohBeralkybhlky]l andiyahegmd Bisafivetmefbered ardmatiefrirgt t achnment
of B to the remainder, of iﬁge nol ecul e. 132. A conpound of claim 17, wherein
B i% sel ect ¥§ M SAFARES! S WEHLFAER AP of substituted or unsubstituted

i mdazolyl, substituted or unsubstituted thiazolyl and 3substituted or
unsubstituted trigzol W oonpdand 6f SRR PERehREinGf RIgN 17, wherein B is sel ected
fromthe group consisting 2of 1-nethylim dazol-5-yl,

1-(trifluoronet h¥l )imdazol -5-yl, 5-nethylimdazol,.-1-yl, 5-

3(tlri f1 uoromet hyl9i ni deeommopnd pf claim 47.0vheseip|Z isiNR ' Bazol - | -yl ,

1-nmethyl -1, 3,4-triazolyl, and 44-nethyl-1,2,4-triazol-3-yl. 134. A conpound
of claim1, wherghn Yl . ' IS - C6) al kyl . 135. A conpound
of 1cI ai m 34, V\he?d()a'i n %&@oﬁg{lh%ﬁhﬁ&@%ﬁ@g@s% 36. A conpound of claim

1, wherein said conpound is selected fromthe group consisting of. S OCH

1 21. A compound of claim 17, wherein R!is (C1-Ce)alkyl, (C;-Ce)heteroalkyl

2 or (C3-Cjp)cycloheteroalkyl-alkyl.

1 22. A compound of claim 17, wherein B is a five-membered aromatic ring

2 system containing 1-2 nitrogen atoms and 0-1 sulfur atoms.

1 23. A compound of claim 22, wherein B is unsubstituted or substituted by (C;-
2 Cs)alkyl, CF3, cyano, or halogen.

1 24. A compound of claim 17, wherein Z is NHy; R’ is selected from the group
2 consisting of H, halogen, CF3, CF10, (C;-Cs)alkyl, (C,-Cs)alkenyl, (Cy-Cs)heteroalkyl,

3 (C3-Cio)cycloheteroalkyl-alkyl and cyano, wherein the alkyl, alkeny] and heteroalkyl

4 groups optionally bear additional substituents selected from cyano, carboxamido,(C;-

5 Cy)alkylsulfonyl or (C-Cs)alkoxy; and R’ is selected from the group consisting of H,

6 halogen, CF3, CF;0, (C;-Cg)alkyl, (C;-Cs)alkenyl, (C,-Cs)alkynyl, (C;-Cs)heteroalkyl

7 and cyano.

1 25. A compound of claim 24, wherein R® is selected from the group consisting
2 of CHz(CH2)[[m]]aCN, CH2(CH2),SO,CH3 and CH,(CH;),OCH3, wherein the subscript n
3 is an integer from O to 2.
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26. A compound of claim 24, wherein R’ is selected from the group consisting
of H, halogen, CF3 and (C;-Cy)alkyl.

27. A compound of claim 24, wherein R’ is methyl.

28. A compound of claim 1, having the formula:

Y

R10
o
~N

X

7. Z W
R N \ />—R”
N

wherein Y is O, S or N-CN; W’ is N(CH3), N(CF3), N(CH,CHj3), O or S; the
subscripts n and n’ are independently integers from 0 to 3; R is H, halogen, CF3, CF;0,
(C1-Cy)alkyl, (C-Cy)alkenyl, (C,-Cq)alkynyl, (C,-Cs)heteroalkyl or cyano; R’ is CN,
CONH,;, CO-NH-(C;-Ce)alkyl, CO-N[(C;-Cg)alkyl],, CO-NH-(C;-C¢)heteroalkyl, CO-
N[(Ci-Ceg)heteroalkyl]z, S(O)s»-(C-Cs)alkyl, S(O)n-(C1-Ce)heteroalkyl, heteroaryl, (C;-
Cs)alkoxy or (C3-Cp)cycloheteroalkyl, wherein each n” is independently an integer of 0 to
2; R'% is NH,, NH-(C;-Ce)alkyl, N[(C;-Cs)alkyl]s, NH-(C;-Ce)heteroalkyl, N[(C;-
Ce)heteroalkyl],, (C;-Co)heteroalkyl, S(O)p~-(C;-Ce)alkyl, S(O),-(C,-Ce)heteroalkyl,
aryl, heteroaryl, O-(C;-Cg)alkyl, O-(C;-Cg)heteroalkyl or (C3-Cg)cycloheteroalkyl; and
R" is H, CF3, NH,, NH-(C,-Ce)alkyl, N[(C,-Cs)alkyl],, halogen or (C;-C;)alkyl.

29. A compound of claim 28, wherein Y is O or S; W’ is N-CH3; nis 2; nn’ is
1-3; R%is cyano, CONH;, SO,-(C,-Ce)alkyl, (C,-Cs)alkoxy or (C3-Cg)cycloheteroalkyl;
R'? is NH-(C,-Cg)alkyl, N[(C;-Co)alkyl],, NH-(C,-Ce)heteroalkyl, N[(C;-
Ce)heteroalkyl]s, O-(C;-Ce)alkyl, O-(C;-Ce)heteroalkyl, (C,-Cg)alkoxy or (Cs-
Cg)cycloheteroalkyl; and R''isH.
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NH2 iNHS MNSNH2 Et Et-, NJINH2 f ne") S| Me~, N~*NxNH N 110 and 1 8
APR 2005 1 2 37. A conposition conprising a phar maceuti cal |y acceptabl e
exci pient and a conpound having the formula: wherein Wis N, Xis CH Y
is selected fromthe group consisting of 0, S and N(R); wherein Ris

sel ected fromthe group consisting of H CN, NO2, (Cl-C10)alk§IAPR 2005
(C3-Clo)cycl oal kyl, (C4-C10)cycl oal kyl -al kyl (C3 Clo) al kenyl and
(C2-Clo)al kynyl; Z is selected fromthe group consisting of H,

(C1-do)al kyl, (C3-do)cycloal kyl, (C4-d o)cycloal kyl -al kyl,

(C2-d o) al kenyl C2- RAR3 j ntly
sgIZIect ed fromt heégrogEI r?lg?{gfxf%lgﬂggw H, e&'ﬁ %n?%%ﬁt&?%ﬁgl%%ﬁggﬁgl
(C2- Clo) al kiyroydtomé @Waf,ﬁ(o)rh@'e (atcmahﬂtz;chmg(]}:& Bk o9raindaralf klyd moleCidle.

Cl o) cycl oal kyl -al kyl, (C3-d o)cycl ohet eroal kyl -al kyl, (C3-Cl

| ohet | kyl , I | (C1- C4)al kyl. | (C2- C4) het
ohsyelonet eroaul; e bt SHeEH) U R RS SR i

per¥ | uor o( Q¢ dahintlof Batadhaheighder wher ole&ldNR2R3, R2 and R3 can

1 32. A compound of claim 17, wherein B is selected from the group consisting
2 of substituted or unsubstituted imidazolyl, substituted or unsubstituted thiazolyl and

3 substituted or unsubstituted triazolyl.

1 33. A compound of claim 17, wherein B is selected from the group consisting
2 of 1-methylimidazol-5-yl, 1-(trifluoromethyl)imidazol-5-yl, 5-methylimidazol-1-yl, 5-

3 (trifluoromethyl)imidazol-1-yl, thiazol-5-yl, imidazol-1-yl, 1-methyl-1,3,4-triazolyl, and
4 4-methyl-1,2,4-triazol-3-yl.

1 34. A compound of claim 1, wherein Y is S; Z is NH; and R'is (Cy-Ce)alkyl.
1 35. A compound of claim 34, wherein R! is methyl.
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be combined to forma 5- to 7-nenbered ring; and wherein when Y is N(R, R
and R are optionally conbined to forma 5- to 7-nenbered ring; R4 is
selected fromthe group consisting of H (Cl-C6)alkyl, (C3-C6)cycloalkyl,
(C4-C7)cycl oal kyl -al kyl, (C2-C6)al kenyl and (C2-C6)al kynyl; Ais a
substituted or unsubstituted 6-nmenbered fused carbocyclic of h yclic
aromatic ring system wherein the heterocyclic aromatic ringas@%fgﬁg
contains 1-2 N atons; and 111 18 APR2 1 2 1111123 4Bis a
substituted or unsubstituted five- or six-menbered ring which is aromatic,

' ~containing at |east one nitrogen atom and fromO to 3 additional

het eroat onms, wherein the B ring substituents are selected fromthe group
consi sting 06 hal dgempoarsof dmyrl, wisreinsgidporiponng i delegteddiam 1e6) al ky!
(C2-C6%§%ﬁ§§¥%gﬁ§§%fC6)akanyI, (Cl-Co6) het eroal kyl, (Cl- ©6)al koxy,

(C1- Co) Xy? “am no, (Cl-C6)al kyl am no, di (Cl-C6)al kyl am no, (C3-
Clo) cycl oal kyl, (C4-C1 o)g¢ycl oal kyl -al kyl, (C3-Cl o)cycl ohet eroal kyl ,
cyano, nitro, sulfpnham dp, (Cl-C6)acyl,, (Cl- )acylarrino,MeOH 0

(C2- C6) al koxycar beriyt NHQG)aIkoxyca‘b?ﬁ?N &Hgﬁ)alkyl,mngb6ka te, and

(C1- C6) het er oal koxy= a pharmaceuti cal | yoagaept abl e salts there 38. A
conposition h@ accordapce wth claim37, wherein Y is$&§lected from the
group consi sti d S 39. c0 J n i n accordan j cl aim 37,

r@egeln Yis O g ﬁltlon i g JM th cla kn,Y
. /N / . / . /
Me ~ Me N~7 Me N
OH o] OH o] 0
Me
Me>l\/\r?l)J\NH2 Mé)\/\ll\l NH, Me fl\l/U\NHz
=N =N OH_N
NC N NC N NC N
Me N? =\ Me i A\ Me Nig =\
Nz 7 /
Me Me N~ Me- N~
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41. A conposition in accordance with claim37, wherein Z is NR2R3. 42. A
conposition in accordance with claim38, wherein R4 is H 43. A conposition
in accordance with claim 37, wherein Ais selected from the group
consisting of: R5 R7 R8 R8 wherein 112 1 8 APR 20151 23 123121234
1 2 3 R5 R6, R7 and R8 are independently sel ected fromth?agl(\'g)lg\,l%ﬂ5
consisting of H, halogen, CF3, (Cl-C6)alkyl, (C2-C6)alkenyl®
(C2-Co6) al kynyl, (Cl-C6)heteroal kyl, (Cl- ©6)al koxy, (Cl-C6)thioal koxy,
. amno, (Cl-0C6)alkylam no, di(Cl-C6)alkylanm no, (CB Cl o)cycloal kyl, (C4-C1
o) cycl oal kyl -al kyl, (C3-Cl o0)cycl ohet eroal kyI

Clo) cycl ohet er oal al gyl , cyano, vl 1 CB)acyI M%% CB)aquanino,
(C2- ©6)al koxyd@\/ﬂ J(c3- cB) al k ?tfgkb Ik |, H2 I
'CONH—(Cl-%aI o) Nf"eC1- Cya yii2, H2 SO2NHE cr@man R |

SO2N-[ (C1- kyl] 2 d (C1- =N
\\SP
' v Me” X ,
c P
M N —
N N N
me N~ e~ e N~
(o]
Pt i X
M N "NH, M r\IJ’LNH N"NH
N 2N N HO _N N =N
S X , S ,
| 5 | ~ l 2
M N = N C N = N F N =
/ / /
Me’N‘/ Me’N\/ Me’N\/
Me’N
. I X
N /\/\l}l NH, [\[] NH2
Et =N =N
N N N N
I ’ | 2 '
-~
M N c N™ =
Me” ~7 Me”
l\llle
Me’N\L S M j:ja\
@) NH MS\/N\/\II\I NH
N S , N Meso S
C N~ Me N N=\ and M NZ =
/N\/)\j N\//N "N /N
Me Me” Me”
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C6) het er oal koxy; or two adjacent R groups can be |inked together to forma
new 5- or 6- nenbered carbocyclic or heterocyclic ring. 44. A conposition
in accordance with claim37, wherein Yis O or S; and Ais selected from
the group consisting of: 45. A conposition in accordance with claim 37,
wherein B contains a nitrogen atomat a position two atons awa F{r t he
atom attaching B to the remainder of the nolecule. 46. A co'i‘r'ﬁogllD i2® in
accordance with claim 37, wherein B contains a nitrogen atom at the point
of attachment of B to the remai nder of the nolecule. 47. A conposition in
accordance with claim 37, wherein Bis selected from the group consisting
of 1-nethylimdazol-5-yl, 1-(trifluoronethyl)imdazol-5-yl, 5-

methyl i m dazol -1 3yl , B-qompositivncomptibing piphadeacentically laccephablezaiciffentland a

i mgdazol -1-yl, 1- thyl-1.3 4-triazolyl, and 4-nethyl-1,2,4-triazol-3-yl.
48.£A conpo 9T?ocl)lr?d:£%w§%é%er@gﬁlglél'w th claim37, wherein Bis selected from
the group consisting of substituted or unsubstituted i mdazolyl,
substituted or unsubstituted thiazolyl and, swj\sti tuted or unsubstituted
triazolyl. 113 1 8 APR 2005 1 2 3 1 2 1 2 B4T~2 3 1 49. A conposition in
accordance with claim 44, wherein B contghkns g nitrogen

=X

3 0

4 wherein

5 WisN;

6 X is CH;

7 Y is selected from the group consisting of O, S and N(R);

8 wherein R is selected from the group consisting of H, CN, NO,, (C;-Cj¢)alkyl,

9 (C5-Cip)cycloalkyl, (C4-Cjo)cycloalkyl-alkyl, (C3-Cip)alkenyl and (C,-Cig)alkynyl;
10 Z is selected from the group consisting of H, (C;-Cjp)alkyl, (Cs-Cyo)cycloalkyl,
11 (C4-Cio)cycloalkyl-alkyl, (C,-Cig)alkenyl, (C2-Cio)alkynyl and NR?R;
12 R', R? and R® are independently selected from the group consisting of H, (C;-
13 Cio)alkyl, (C3-Cip)alkenyl, (C,-Cp)alkynyl, (Cs-Cio)heteroalkyl, (C3-Cio)cycloalkyl, (Cs-
14 Cio)cycloalkyl-alkyl, (C3-Cio)cycloheteroalkyl-alkyl, (C3-Cio)cycloheteroalkyl, aryl,
15 aryl(C,-Cy)alkyl, aryl(C,-Cag)heteroalkyl, heteroaryl(C;-Cy)alkyl, heteroaryl(C,-
16 Cas)heteroalkyl and perfluoro(C;-Ce)alkyl; and wherein when Z is NR’R? , R? and R® can
17 be combined to form a 5- to 7-membered ring; and wherein when Y is N(R), R and R! are
18 optionally combined to form a 5- to 7-membered ring;
19 R* is selected from the group consisting of H, (C,-Cs)alkyl, (C3-C¢)cycloalkyl,
20 (C4-Cr)cycloalkyl-alkyl, (C,-Ce)alkenyl and (C,-Ce)alkynyl,
21 A is a substituted or unsubstituted 6-membered fused carbocyclic or heterocyclic
22 aromatic ring system, wherein the heterocyclic aromatic ring system contains 1-2 N
23 atoms; and
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atomat a position two atons away fromthe atomattaching B to the

remai nder of the nolecule. 50. A conposition in accordance with cl ai m 44,
wherein B contains a nitrogen atomat the point of attachnment of B to the
remai nder of the nolecule. 51. A conposition in accordance with clai m 44,
wherein B is selected from the group consisting of 1-nethylimdazol-5-yl,
1-(trifluoromethyl)imdazol -5-yl, 5- nethylimdazol-1-yl, 48 APR 2005
5-(trifluoronethyl)imdazol-1-yl, thiazol-5-yl, imdazol-I-yl, 1-

methyl -1, 3,4-triazolyl, and 4-methyl-1,2,4-triazol-3-yl. 52. A conposition
in accordance with claim44, wherein Bis selected from the group

cogsi sting of sBista substétdtedor unsibkiitbiet divedor sii—d&m}ieydd,rixagmhichtiy?lefhadb,
unsubstituted thiazoglyl and substituted or unsuhstituted triazo .. 53. Use
ofSa conpolPaIRiRg %gea@h@lerravﬁ%ﬂn&tomh@defr%ﬂ Oy 5§3§r}wn§i helezpptonss, Whergindbs e

f th st : i i th

G2 conoroiite SRRhuEN’ i Rlccld oo A sorndERELEhdach, BEL ML C10T,L &

]ancytmh oal K}g)al]@ll}q;drt_]uc(rﬁlﬂlﬂ(?alﬁyk&g&)a]ﬂtdml(l@l-z@d()élhﬂw,r(ﬂ1‘—;C6|ZhdtTrEa;1|kyB¢?%(i .
rom e rou con SILI ) Cl- (0] y . T CYCl Oa -

| 8§ cycl oa?ﬁ??a-l?léﬂxll/yfé,:"‘%@g‘?@?lﬁﬁ’%ﬂ ?EI%W} Q%l(‘égélglam@@n%)%‘(ﬂmm?@m 18

APR 2005 1 ) ' h

cansi st ng SPHOTe: oy OBy HRI Rl (OO oheR RS ond Ak e aroup

( 82- Clo) hets@hf@mmiw,,(C(@)aclblévyet)ewlmin,o, (GACo) TR ysgdoogl, k§i-- al kyl , (C3-Cl

aP§Y (- oafalByieaBuitle - copke BHBEFIBHE SRARS CbopBElos ar 1
heperoaryl (C2- GAJbairiacalticylly atvdptablefsaltothefeéot.- C6) al kyl ; and wherein when Z

is NRRR3, R2 and R3 can be conbined to forma 5- to 7-nenbered ring; and

wherein when Y is N(R), R an are X . ) .
1 3%. ( X composu?oanln accordance with claim 37, wherein Y is selected from

2 the group consisting of O and S.
1 39. A composition in accordance with claim 37, wherein Y is O.
1 40. A composition in accordance with claim 37, wherein Y is S.
1 41. A composition in accordance with claim 37, wherein Z is NR*R®,
1 42, A composition in accordance with claim 38, wherein R* is H.
1 43. A composition in accordance with claim 37, wherein A is selected from
2 the group consisting of:
R5
R -
R7 §~
RB
R5 R5 5
6
RelN\gr N\E’ Rl\§r RG]\§,
| and
R7 N RS N R7 N7
3 R8 R8 R®
4 wherein
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optionally conbined to forma 5- to 7-nmenbered ring; R4 is selected from
the group consisting of H (Cl-C6)al kyl, (C3-C6)cycloalkyl,
(C4-C7)cycl oal kyl -al kyl, (C2-C6)al kenyl and (C2-C6)al kynyl; Ais a
substituted or unsubstituted 6-nmenbered fused carbocyclic or heterocyclic
aromatic ring system wherein the heterocyclic aromatic riaq%§¥3t€§?
contains 1-2 N atons; and B is a substituted or unsubstit i or

si x-menbered ring which is aromatic, containing at |east one nitrogen
atom and fromO to 3 additional heteroatons, wherein the B ring

supt  Luent s, ar exsaleR? s AR LABCR AN SRR RobE o AR T OO
( Clé %) hle'f( ehaiagdnyCFs,((Cl-Ceg&}éJl Glfbi(%)alkéﬁyl @ama)amai)nynxcg Ca)lﬁbﬁﬁ)alkcyzll (gi-

a mn O)C
0) (]:7ycl Z)gl kz 551“50 & gﬁ@faﬁ‘)’&}é"gﬁ%@ﬂ (éﬁﬁ]ﬁlam %ﬂ@& E{ ﬁ‘éflamlgﬂrl(péham do,
(Clg C6) acyl ¢, c%to@ﬁc)ﬁgg:4 )Bffbloe(l@ a@@laddé%}{}é%@ﬂmﬂoalk

C6) al koxycar ony(;@ car boxam do and (Cl- Cb) %eteroal koxy; and
phd maceut i Gaﬂ)dyyl tﬁecmllavma@(yé,adyasomhteqé& Gﬁbﬁyltﬁé -Os)eqydaminbofC.0f a

orttbancer. Sk ERIRR R e BRRTETH ST T8t CeBle TR L o "

from the o R G0RyIE! BOINBE, SDATHL(G CoalkyB STR-I0, Exptpaae @i Lh clai m

53, wherein |s use in accordance with aim wherein Yis S.

5712 A use iﬁa)h@témaa@ﬁueorwwdﬂcamrﬁ BRups\pasy g linked “@eﬂm Reformemew & R 2005
1 2 58. 54, wherein R4 is H 59. A use in

accordance W {%ﬁe}ep C%%ggcql%\rb%%r&e@}r&ngﬁﬁé Iq\hénel ected fromthe group consisting

of: R5 R R5 R6NN- R6 | -

1 4. A composmon in accordance with claim 37, wherein Y is O or S; and A is
2 selected from the group consisting of:
RS R® R®
8 8 .
R § N7 § R N ;
I
N~
R’ £ RN and S
3 R® R® R®
1 45. A composition in accordance with claim 37, wherein B contains a nitrogen
2 atom at a position two atoms away from the atom attaching B to the remainder of the
3 molecule.
1 46. A composition in accordance with claim 37, wherein B contains a nitrogen

atom at the point of attachment of B to the remainder of the molecule.

47. A composition in accordance with claim 37, wherein B is selected from
the group consisting of 1-methylimidazol-5-yl, 1-(trifluoromethyl)imidazol-5-yl, 5-
methylimidazol-1-yl, 5-(trifluoromethyl)imidazol-1-yl, thiazol-5-yl, imidazol-1-yl, 1-

AW N

methyl-1,3,4-triazolyl, and 4-methyl-1,2,4-triazol-3-yl.

—

48. A composition in accordance with claim 37, wherein B is selected from
the group consisting of substituted or unsubstituted imidazolyl, substituted or

3 unsubstituted thiazolyl and substituted or unsubstituted triazolyl.
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Nand R~ NR7 R7 RB R8 R8 1 2 wherein R5, R6, R7 and R8 are independently
sel ected fromthe group consisting of H, halogen, CF3, (Cl-C6)alkyl,

(C2-Co6) al kenyl, (C2-C6)al kynyl, (Cl-C6)heteroal kyl, (Cl- C6)al koxy,

(C1- Co)t hi oal koxy, am no, (Cl-0C6)alkylam no, di(Cl-C6)al kyl am no, (C3-

Cl o)cycl oal kyl, (C4-C1 o)cycl oal kyl -al kyl, (C3-Cl o)cycl oheteroal kyl, (C3-
Clo) cycl ohet er oal kyl -al kyl, cyano, nitro, (Cl-C6)acyl, (Cl-t@)%toc%/ 1 nNo,
(C2- C6)al koxycarbonyl, (C3-C6)al koxycarbonyl al kyl , CONH2,

CO NH (Cl-C6)al kyl, CO N (Cl-C6)al kyl]2, SO2NH2, SO2NH (Cl-C6) al kyl ,

SO2N-[ (C1-C6) al kyl 12 and (Cl- C6) het eroal koxy; or two adjacent R groups can
be 4 inked togeth t 0Af . 2 = o F C .G Qr .

hetler ocyclic ri ngé 60.A %ﬁ{pgglt{:&ﬁ‘fgg%cg?%gg%\gﬂ\ﬁmﬁ??aﬁ&%a%&%& ﬁ&h@tﬁg}?ﬁ n%tr?%eno or
S; 2and A i sateml & atpeditioh tematones avayupors thesdtstiattgelofig B t8 tHellembinfle AFRhE005 1 2
1 12341

molecule.
1 50. A composition in accordance with claim 44, wherein B contains a nitrogen
2 atom at the point of attachment of B to the remainder of the molecule.
1 51. A composition in accordance with claim 44, wherein B is selected from
2 the group consisting of 1-methylimidazol-5-yl, 1-(trifluoromethyl)imidazol-5-yl, 5-
3 methylimidazol-1-yl, 5-(trifluoromethyl)imidazol-1-yl, thiazol-5-yl, imidazol-1-yl, 1-
4 methyl-1,3,4-triazolyl, and 4-methyl-1,2,4-triazol-3-yl.
1 52. A composition in accordance with claim 44, wherein B is selected from
2 the group consisting of substituted or unsubstituted imidazolyl, substituted or
3 unsubstituted thiazolyl and substituted or unsubstituted triazolyl.
1 53.  Use of a compound having the formula:
Y
1
R \N)J\Z
RA N
=X
W/
:
3 wherein
4 WisN;
5 X is CH;
6 Y is selected from the group consisting of O, S and N(R);
7 wherein R is selected from the group consisting of H, CN, NO,, (C;-C)p)alkyl,
8 (C3-Co)cycloalkyl, (C4-Cio)cycloalkyl-alkyl, (C3-Cig)alkenyl and (C,-Co)alkynyl;
9 Z is selected from the group consisting of H, (C;-Cg)alkyl, (C;-Cjo)cycloalkyl,
10 (Ca-Cyp)cycloalkyl-alkyl, (C2-Cjg)alkenyl, (C,-Cjo)alkynyl and NRZR®;
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23121212341231261 Awusein accordance with claim 53,
wherein B contains a nitrogen atomat a position two atons away fromthe
atomattaching B to the remai nder of the nolecule. 62. A use in accordance
with claimb53, wherein B contains a nitrogen atomat the p0|nt of
attachment of B to the remainder of the nolecule. 63. A useliénABRdMbdance
with claimb53, wherein Bis selected fromthe group consisting of

1-net hyl i m dazol -5-yl, 1-(trifluoronethyl)imdazol-5-yl, 5- nethylinidazol-
1-yl, 5-(trifluoronethyl)imdazol-1-yl, thiazol-5-yl, i ni dazol -

aclcrfgf' Q;Lcé \:/)’m fh ic{I[ g{%\%ggi ,a\fxﬁer e? H%fnhglsel(]: té%?rgéi’t?;@é?d ﬁcg%él?m%p ?Sj[ inng

of12subst i t uCaYhlioyl, (yeDipklkenyt, €0,-Cro)alkyroily(Co- C%lu)lhstterd:allk}é,c(CbifClbl)ﬂyclbslkyl, €ed

t hj |yl d t t ut
acllc”gfgaﬁce qu“?éEq hﬁyﬁ'rfh‘@(? (@hgf St lgﬁrf’éﬁ 3f¢f@b°éfﬁ1%BFt8¥ﬂaﬁiyl Alosi tion
twy at ons aa@}(cﬁfcqmlﬁﬁea@r(egmﬁ&@%yugg 1R tdrBari/fte, ey dester8hryl(s- nol ecul e.

66. A use in accordarice with claim 6 wherein B contal ns .a nltro en atom

atl5 t he poi Gz)hdfercatltvéemdrwﬂu@tfo(fa C@atkbfb and veierriewhen Ztip BRIBI R and R'&an A

rd I
A S R R LR S R R T
S-yethylim Qﬁidhhﬂy combined to form a 5- to 7-membered ring;

18 R* is selected from the group consisting of H, (C;-Ce)alkyl, (C3-Cs)cycloalkyl,
19 (C4-Cy)eycloalkyl-alkyl, (C,-Ce)alkenyl and (C;-Ce)alkynyl;
20 A is a substituted or unsubstituted 6-membered fused carbocyclic or heterocyclic
21 aromatic ring system, wherein the heterocyclic aromatic ring system contains 1-2 N
22 atoms; and
23 B is a substituted or unsubstituted five- or six-membered ring which is aromatic,
24 : containing at least one nitrogen atom, and from 0 to 3 additional heteroatoms, wherein the
25 B ring substituents are selected from the group consisting of halogen, CF3, CF30, (C;-
26 Co)alkyl, perfluoro(C;-Ce)alkyl, (C2-Ce)alkenyl, (C2-Ce)alkynyl, (Ci-Ce)heteroalkyl, (C;-
27 Ce)alkoxy, (C;-Ce)thioalkoxy, amino, (C;-Cg)alkylamino, di(C;-Cs)alkylamino, (Cs-
28 Cio)cycloalkyl, (Cs-Co)cycloalkyl-alkyl, (Cs-Cio)cycloheteroalkyl, cyano, nitro,
29 sulfonamido, (C;-Cg)acyl, (C-Cgs)acylamino, (C,-Cs)alkoxycarbonyl, (C,-
30 Ce)alkoxycarbonyl(C;-Cg)alkyl, carboxamido and (C,-Cé)heteroalkoxy;
31 and pharmaceutically acceptable salts thereof for the preparation of a medicament
32 for treating an inflammatory, metabolic or malignant condition or cancer.
1 54. A usein accordance with claim 53, wherein Y is selected from the group
2 consisting of O and S.
1 55. A usein accordance with claim 53, wherein Y is O.
1 56. A use in accordance with claim 53, wherein Y is S.
1 57. A use in accordance with claim 53, wherein Z is NR?R?.
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1-yl, 5-(trifluoronethyl)imdazol-1-yl, thiazol-5-yl, imdazol-I-yl,
1-methyl-1,3,4- triazolyl, and 4-nethyl-1,2,4-triazol-3-yl. 68. A use in
accordance with claim60, wherein Bis selected fromthe group consisting
of substituted or unsubstituted im dazolyl, substituted or unsubstituted

t hi azolyl and substituted or unsubstituted triazolyl. 69..@ qﬁgek@
accordance with claim53, wherein said conpound is adm ni Fered ?ally.
11718 APR 2L 1 212 123456781212312370. Ausein
accordance with claimb53, wherein said conpound is admnistered topically.

71y A use in acggrdancg. i bl drhcl Wit I MHCSL WheRddh R¢ fOPOUNd 1S

1 59. A usein accordance with claim 53, wherein A is selected from the group
2 consisting of:
RS
RS -
RN
RS
RS R® RS
RE_N ¥ NN A R? N - qu[thI%’
R;tﬂlf;Iii 'OR? 7 SEREL N S Y | ‘o
3 R® R® R®
4 wherein .
5 R, RS, R” and R® are independently selected from the group consisting of H,
6 halogen, CF3;, (C,-Ce)alkyl, (C,-Ce)alkenyl, (C,-Ce)alkynyl, (C;-Ce)heteroalkyl, (C;-
7 Ce)alkoxy, (C;-Ce)thioalkoxy, amino, (C;-Cg)alkylamino, di(C;-Cs)alkylamino, (Cs-
8 Cio)cycloalkyl, (C4-Cio)cycloalkyl-alkyl, (C3-Cio)cycloheteroalkyl, (Cs-
9 Cio)cycloheteroalkyl-alkyl, cyano, nitro, (C;-Cg)acyl, (C1-Cs)acylamino, (C,-
10 Ce)alkoxycarbonyl, (C;-Ce)alkoxycarbonylalkyl, CONH,, CO-NH-(C;-Cs)alkyl, CO-
11 N[(C;-Ce)alkyl]z, SO-NH,, SO,NH-(C;-Ce)alkyl, SO.N-[(C;-Ce)alkyl], and (C;-
12 Ce)heteroalkoxy; or two adjacent R groups can be linked together to form a new 5- or 6-
13 membered carbocyclic or heterocyclic ring.
1 60. A use in accordance with claim 53, wherein Y is O or S; and A is selected
2 from the group consisting of:
5 RO 5
R® i N § R} N §
R’ N R7|/§ and N AN
3 R® RS 8
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adm ni stered intravenously or intranmuscularly. 72. A use in accordance with
claim53, wherein said conpound is admnistered in conbination with a
second t herapeutic agent, said second therapeutic agent being a nenber
selected fromthe group consisting of prednisone, dexanethasone,
becl onet hasone, net hyl predni sone, betanet hasone, hydrocortisgng.APR 2005
nmet hotrexate, cyclosporin, rapanycin, tacrolinus, antihistam ne drugs, TNT
anti bodies, IL-1 antibodies, soluble TNF receptors, soluble IL-1
receptors, TNF or IL-1 receptor antagonists, non-steroidal
antiinflammtory agents, COX-2 inhibitors, antidiabetic agents, and
antj cancer agentgy 73,5 ﬁemcaomﬁe@%q%mw bhle iﬂk%&%f \9/*?1 &%%B g&hqt
adm nistering is sequential. . use 1 n accor ance Wth e 5y
wheX ei n sai aposifibratwmnatomg awrarmﬁ@bolhﬁ@tomattachingghmwﬂlewemdndermf thesmekealet ed
fromthe group consisting of rheumatoid arthritis, inflannatory bowel
di sease, psoriashi ncer., di abetes

Vi t

P e 5€lin gt ﬁl}sawgﬁﬁ%w?%naﬁ%mc’%ewtﬁgls i e Agrh At

ZOWP(Z)Undzgathie@ﬁlﬂtb@aﬂ‘tﬂihﬁiéhﬁofﬂi@thér&né\ﬂ&ér&ﬁ@&ﬂoﬁc@le? 8919 2021 22 23
4 5

1 63. A use in accordance with claim 53, wherein B is selected from the group

2 consisting of 1-methylimidazol-5-yl, 1-(trifluoromethyl)imidazol-5-y1, 5-methylimidazol-
3 1-yl, 5-(trifluoromethyl)imidazol-1-yl, thiazol-5-yl, imidazol-1-yl, 1-methyl-1,3,4-

4 triazolyl, and 4-methyl-1,2,4-triazol-3-yl.

1 64. A use in accordance with claim 53, wherein B is selected from the group

2 consisting of substituted or unsubstituted imidazolyl, substituted or unsubstituted

3 thiazolyl and substituted or unsubstituted triazolyl.

1 65. A use in accordance with claim 60, wherein B contains a nitrogen atom at
2 a position two atoms away from the atom attaching B to the remainder of the molecule.

1 66. A use in accordance with claim 60, wherein B contains a nitrogen atom at
2 the point of attachment of B to the remainder of the molecule.

1 67. A use in accordance with claim 60, wherein B is selected from the group

2 consisting of 1-methylimidazol-5-yl, 1-(trifluoromethyl)imidazol-5-yl, 5-methylimidazol-
3 1-yl, 5-(trifluoromethyl)imidazol-1-yl, thiazol-5-yl, imidazol-1-yl, 1-methyl-1,3,4-

4 triazolyl, and 4-methyl-1,2,4-triazol-3-yl.

1 68. A use in accordance with claim 60, wherein B is selected from the group

2 consisting of substituted or unsubstituted imidazolyl, substituted or unsubstituted

3 thiazolyl and substituted or unsubstituted triazolyl.

1 69. A use in accordance with claim 53, wherein said compound is

2 administered orally.
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27 wherein WsN, Xis CH Y is selected fromthe group consisting of 0, S
and N(R); wherein Ris selected fromthe group consisting of H CN, NO2,
(Cl-do)al kyl, (C3-Clo)cycloal kyl, (C4-Cl o)cycl oal kyl -al kyl,

(C3-Clo) al kenyl and (C2-Clo)al kynyl; Z is selected from t he group
consisting of H (Cl-do)al kyl, (C3-d o)cycloal kyl, AP

o) cycl oal kyl -al kyl, (C2-Clo)al kenyl, (C2-d o)al kynyl and NR%IQS WRZ and
R3 are independently selected fromthe group consisting of H (Cl-

Clo) al kyl, (C3-Clo)al kenyl, (C2-Clo)al kynyl, (cz Clo) het er oal kyl ,

(C3-Clo) cycl oal kyl, (C4- Clo) cycl oal kyl -al k

0) ciycl ohet er oal ké@ al l?’y‘!se I e&opdangs Wit Ickﬁﬁ@tf’ér WﬁF‘l@}H Sal(h?cgﬂlpound 18

ary (Cl-C4) C4) heteroal kyl, heteroaryl (C2-C4)al kyl,

he%der oaryl (%dzlﬁﬁsf[ rﬁ&e%d roa kyl and perfluoro(C 1 -C6)al kyl; and wherei n when
Zis NR2R3, R2 and R3 can be conbined to forma 5- to 7-nmenbered ring; and
whel ei n when Y i 2L.N( R usRimaetoRiange withspriinddavhyregosaid eopaundfiorm a 5- to

7- nenber ed R4 l sel ec romt roup consisting of H,
(ClrgsCG) al ky?dm%& ’S?XT’%"&‘P’}Y ““t”’(“&ﬂf"@ lgycl oal kyl -al kyl, (C2-C6)al kenyl
and (C2-C6) al kynyl ; A is a substituted or unsubstituted 6-nenbered fused

carbocyclic or hgper ogyskiig accdrduiis ivithrclaig 53y $#hemin %ﬁtﬁé(ﬁh%blmhes het erocyclic
aromatic rlggnsystemcontal ns 1-2 N atons; and B is a substituted or
unshibst i t ut &dminisiered By cospbinationeitha secpng therapentic ageat, saigiseeond therapeutisi ng at

| eapt one nhidP06he 3LMNA LALLM b0 b BIhLANAr RER SRS ABmETEl

the Bring SYITUents are se consi st1Nng o
CF3t CF30, béﬁlemﬁﬁa@hk,yhcthplpra‘dhwonm (betan{efaadbiey hydrotttiSieamctioyrexate,

C2- CB) al k Cl- C8) het er oal kyl , 119 P | Koxy,
Ec cag chi g‘a)?l%%?émafﬁ? ecn?%%aréé HW&H apyne @P&tﬁé ﬁ@é‘e&%ﬂa ?g 29
Clg cycl oal Mibod{e@so@ikﬁé TN@'r@@e!pK%& s@iu'BYe! IL- (Fé%eﬁ%rsoi“mﬂﬂﬁlt REGROKY! . cyano,

nitro, 30 sul fonam do, (C1-Co) acyl, ) acyl am no
(C2L 6) al ko&rywnb%wlpn s(mdamtltm}aalmwmpm@mmﬂ)@myfmt;ldlalantio@gam,do
and8 (C1- CG)QH& U%glllé%g é/entSZ and pharmaceutically acceptable salts thereof.

1 73. A use in accordance with claim 72, wherein said administering is
2 sequential.
74. A use in accordance with claim 53, wherein said inflammatory, metabolic
2 or malignant condition is selected from the group consisting of rheumatoid arthritis,
3 inflammatory bowel disease, psoriasis, cancer, diabetes and septic shock.
1 75. A method for modulating IKK in vitro said method comprising contacting
2 a cell with a compound having the formula:
A
1
R \N 7
RY__N
=X
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wherein

WisN;

X 1s CH;

Y is selected from the group consisting of O, S and N(R);

wherein R is selected from the group consisting of H, CN, NO,, (C;-Cjq)alkyl,
(Cs-Cyo)cycloalkyl, (Cs-Cio)cycloalkyl-alkyl, (C3-Cio)alkenyl and (C,-Cio)alkynyl;

Z is selected from the group consisting of H, (C;-Cyo)alkyl, (C;3-Cig)cycloalkyl,
(C4-Cio)cycloalkyl-alkyl, (C,-Cig)alkenyl, (C5-Cyo)alkynyl and NR?R?;

R', R? and R® are independently selected from the group consisting of H, (C;-
Cio)alkyl, (C3-C)p)alkenyl, (C;-Cio)alkynyl, (C,-Cig)heteroalkyl, (Cs5-Co)cycloalkyl, (Cs-
Cio)cycloalkyl-alkyl, (Cs-Cig)cycloheteroalkyl-alkyl, (C3-Cio)cycloheteroalkyl, aryl,
aryl(C,-Cs)alkyl, aryl(C,-Cas)heteroalkyl, heteroaryl(C,-C,)alkyl, heteroaryl(C,-
Cy)heteroalkyl and perfluoro(C,-Ce)alkyl; and wherein when Z is NR’R>, R? and R? can
be combined to form a 5- to 7-membered ring; and wherein when Y is N(R), R and R! are

optionally combined to form a 5- to 7-membered ring;

R* is selected from the group consisting of H, (C;-Cg)alkyl, (C3-Cg)cycloalkyl,
(C4-Cr)eycloalkyl-alkyl, (C,-Ce)alkenyl and (C,-Cg)alkynyl,

A is a substituted or unsubstituted 6-membered fused carbocyclic or heterocyclic
aromatic ring system, wherein the heterocyclic aromatic ring system contains 1-2 N

atoms; and

B is a substituted or unsubstituted five- or six-membered ring which is aromatic,
containing at least one nitrogen atom, and from 0 to 3 additional heteroatoms, wherein the
B ring substituents are selected from the group consisting of halogen, CF3, CF30, (C;-
Ce)alkyl, perfluoro(C;-Ce)alkyl, (C;-Ce)alkenyl, (C»-Ce)alkynyl, (C;-Ce)heteroalkyl, (C;-
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Ce)alkoxy, (C;-Cg)thioalkoxy, amino, (C;-Cs)alkylamino, di(C;-Cg)alkylamino, (Cs-
Cio)cycloalkyl, (Cs-Cio)cycloalkyl-alkyl, (C3-Cio)cycloheteroalkyl, cyano, nitro,
sulfonamido, (C;-Ce)acyl, (C,-Cg)acylamino, (C,-Cg)alkoxycarbonyl, (C,-
Co)alkoxycarbonyl(C;-Cg)alkyl, carboxamido and (C,;-Ce)heteroalkoxy;

and pharmaceutically acceptable salts thereof.
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