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WD 2006/ 122150 PCT/ US2006/ 017983 MODULATORS OF
| NDOLEAM NE 2, 3- DI OXYGENASE AND METHCDS OF USI NG THE

WEANME/1251561 ELD OF THE | NVENTI ON The present i npemiSeme/017983

is directed to nodul ators of indol eam ne

2, 3-di oxygenase (I1DO, as 10 well as conpositions and
phar maceuti cal nethods thereof. BACKGROUND OF THE

I NVENTI ON Tryptophan (Trp) is an essential am no acid
required for the biosynthesis of proteins, niacin and

t he neM@nmeRS(bl@mlfobw&'MWE SPRORPEER éé%ﬁﬁt oni n).
The enzyne |hd0&®ggg 3- dIOX enase ﬁ so known
as | NDO or 1DO QV%%% §N“§nd rate limting
step in the degradation of L tryptophan to
N-fornyl-kynurenine. In human cells, a depletion of
Tip resulting fromIDO activity is a prom nent ganma
interferon (I FN-y) -inducible antimcrobial effector

FIELDEOREAEINVENTISNY Stimul ation i nduces activation of
h leads to a depletion of Trp, thereby

aﬁ%gfﬁ’ﬁ?ﬁlﬁ Iy gREoTF Giiecrd to modylgorg efmpdimine 23t dicxygshase (BO), as
well g9 gerhypgidors asipbimasutitabneoasti@eogondi i and Chl anydi a

trachomatis. 20 I DO activity al so has an

antiproliferative effect on many tunor cells, and I DO
BACKGRQ RHB INGENTIOM)ser ved in vivo during rejectlon

Oﬁrﬂitdpﬁéﬁlqm@) ﬁ afx b@g&'f@l’anﬁrﬂdcfcﬁ%duﬁ]&l 6 HO% §skmmems ()&go 81rac1n

enz he tunor rejection proce
and the neur?tr r%% é—hyc}g\wtryp@?ﬁne (Rasejonip; Bie enzyme mdol@]gﬁme%dmxygenase

(also lﬁep)nlnms INBO callDo) caﬂag&as theF:ﬁ@EBderate hémmg P 1P ) dedridadBSF L-

[tured with
uypmp%?l% er aF'Mﬁﬂ“éngj 4% ur%ncceﬁegge(p% ’PZSS“QIEEQPIP&D%PFUWW is
a Pfqlﬂﬁ?a 6aqnﬁm|u5¢rfemy(lﬁﬁreh otindpable hnmmgdnblupeﬂfeegulr@&haﬁﬁmom

stlmulh@@ ifatds Mdtlytion 6 IDBIYGL er atio
eat rrersit W.th interl eﬂulgzlghﬁl-t&f %f r‘TbP' Ve gtlhge growth

of Trp %%Dfﬂdfmfl?%?ﬁu]ﬂmafh@ge@%@é’a an%"ﬁ@””“t KWP@F a@e‘ljlfl@lydn trachomatis.
IDO acegiyaire dast @ ahﬁﬁ@fésaﬁé eif¢c9 Bn Byt thGorRBlkS andTIBbSm&fcﬂio%%*as been

obserx)é@%z Sn%va%% rg eg%%n of eﬁ nFlﬁ %\)AFSE gnfhcatlpg aﬁgs§1Llé:r{;%§§gwgs eggrg{e in
the hnpg@ng'@pn Rrpaess (Pavbengmretral cC9P9, sdv.rBixy. Ml Biel., 4e7: b P2 Taylor, et al.,

1991ansmgpnpgﬂ5@gponses (Logan, et al., 2002 I munol ogy,
30 _Recently, an imnunoregul atory role

105 478-87)
? Q‘T‘? Drery ghspragd; thiah Helpsceflpecofulfered il beripheta bibecolpmplSexta (BibLs)
acquiré imigBnUOS- mﬁi%itﬁﬁﬁlﬁ@otﬁ% @Q&ﬁgh ub-RRbladoROr i0D dcBYQ! Welaofhn in PBL

el e AR TPk B HRD s e et o Mo easadoy e
tumor gq}]p Qﬂ rﬁqumetodm sesetontigvie Riflevithis dife@tvac@ldrsd B)XRheRsivwid 1-
methyl-tBPopRR (BMPPA %ﬁﬁcgr Hﬁﬂgﬂbﬁo@s’lpgr%s e(%)o?eg g:rzhp {P%h\@gdn tumor cells

t ol er ance. Accel erat e cat
may segygde pmpaly antifmgr warses(Lagig, eﬁeﬂs 8808 dmsnupdep clios e i t h

CRéckntlyasn ﬂtrﬁmﬂql&%u&féw o8t dquﬂp dé’p’i%uéxyﬂa'@ r@:@\%%lfcﬁ talcte%P?n Several

lines cgael\)icglpc% su%gézst atﬁaé 31) =5 rmvog\sggﬁ%ﬁlglict}%gcqf dmaare foletaates Sglfhes of
mamnplpamgor@n@cxe [tenoa redtaheey élraicoifettfoh$ adeaufonﬁmH@ U@Q@és ' htafesshown

that ceﬁl@\éﬁpr&: IRP RN ?;ﬁess ITnceﬁ% onsesoarnglpaogg)eatg]gépcét ﬁ&‘lql%)afed Trp

b een ulate at sy st el
catabolfgryhag EEE}rOPffeFYgd mﬂwe&semdzﬂw@mzgamammm&m&&anm

such ad if@ e HRARNEHCS, %@ﬁﬁnﬁﬁ)ﬁw@ﬁlﬂa&nﬁ ABstd I%V 8 9 %n § rgat 19 gn%ncy and
PP

t hese di seases.

exm“p%éla‘ﬁ&eaﬁ%&%%ﬁg}s %Q’ afﬁl elfpretpchlg st grnap Yo Releeslish b besel chaarved

in autogeshiing disgasdsalt bab beenOpostiaed BunGMbdic Of locA bdiibi b7 Obddre in
I FNs are also el evated in human i nuno f|C|ency Vi rus
(H'V) patients and increasing IFN levels are
associated with a worsening prognosis. Thus, it was
proposed that IDOis 5 induced chronically by HV
infection, and is further increased by opportunistic
infections, and that the
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chronic loss of Trp initiates nmechani snms responsi bl e
for cachexia, denentia and diarrhea and possibly

wonmsnesisppr essi on of Al DS patients (Brown, et Ppar/us2006/017983

1991, Adv. Exp. Med. Biol., 294: 425-35). To this
end, it has recent I y been shown that DO inhibition

ephance th of viru ecific T | s and,
ol e Yo % o e dse%“ﬁ%ra??aﬁs e i e ﬁ‘ﬁﬁeé’tsf"é‘i&
suppprt eff this Ihag)éssm, high lavels selD@Dd@E olgérvedlif ciVioRed Iﬁt:hh'laheepnowa of
arthrﬁlc Jmntgoﬁ'ﬁls a@ ngcd ’ele\;la%ﬁ lggfﬁlg'm? Qr}n‘huno%meﬁc'c bv(iﬁﬂlué fnts and
a role in the I nmunosuppressive p oces ﬁﬁ at
mcrefﬁ“@\}@ﬂ fevelpprg IaSS?“é?}f@é’flﬂl@nNorﬁewnmrmsw Whyseit vvhﬁemomed JhatlD® is
indudad Ghrorhdallyﬁl@&{IVbﬁaﬁlb‘rﬁ ghdtid@dther MbHEAsQhyRPRBNAME Yfectidd€ and that the
19 net| aI di spar.at e l'ian concept us_survives in

T er EP e G PP I R ety et g dharthea and possibly
nnmumalngpﬂsembmm@manenmnm egy., (W damaExp. Mah 3101 &pmmzs &)c To
thi ‘;gm h§I Lom c separ a y

is t r&lentlaib‘e% %%ﬁ?ﬁgﬁ?@n?umn c€nu o fm)?e %’F etvFlls off vnius sspemﬁc T
cells @%fhﬁ%ﬁc"ffﬂt?mby reshigs thel et of | virallytiforgdafiderophagssi iv almousRenodel tof

Hwaﬂb&ﬂmétlapaodssaglof,d)c@@@glz &§ i munol ogi ¢ tol erance of the
i S exeressed by human

|
sy n cy %Weg S‘Hg"gl azale indhg %Pﬁ%PP‘é?%"F EPFEse F’?‘ﬁ%"é’ﬁiﬁ%ﬁl rejection
in vtgoridenthaatd prarsiagh, liswdwbiergd that tming pfeggﬁ@nmy genkficaWyBdisparate
mamﬁylgﬁtclaﬁébtgse Mlb«%tml E@ gix %&S\% Iu?({] Pe (5] 1cted %Httgsrug %raﬁsfp]gltltglon
~ interface Is necess pre P ol’dgl
mmynglogy-@Medvap 1933 8yntre ﬁ%?l E@I Blelg ?eﬁﬂ@éf?) Pﬁ@tmes@pardhmsof mother and

fetus hm@ @ﬁtl’g@ﬁié %nmﬁﬁxﬁg BRI B Bankdiat yyé ﬂmsﬁéﬁg ngﬂaﬁ shbiva ORecent
re exposed nd ara

atten%nh ?ﬁc S f.et usi g%:

A7 oS R EPlgEe IplFTRice 8F theympthey) %@véﬁB?Q:lS EBRAEA BY friman
syncyfiisopbdidast oglithnd Flstemic tipytophat @b@httabblﬂgllsi duyiind r@ﬂﬁb&lﬁmg&ﬂ? it was
hypow*h%%O%gﬁg gﬁ :th ernaf taamtgrfaﬁ:g nlteceejg%%t%i %ﬁvent éxﬁrgunologlc
rejectimoefiiiiy éetitl rajipgrefishdm t@hﬂ?@ﬁb@tpp‘éms degiantgmivel (¢amging syngeneic or

alloggheie gﬁ@dé?ywe?é E)@@&d RREGT AL ol 1[5@ |} et 19duggd013éjg n foehip lallo eneic
ejection Cl ence 1:

°°“°‘% lsa“(i)‘ﬁ‘g ??S“'Wf% Pt We é‘b‘iﬂ&% r?a'emlfba? the tf@ﬁﬁlﬁlap CPIF‘FP&?I‘I‘feaPPeafS to
suppresssi Btdincavityend aéﬂarﬂmtibﬁ&gdnw Fejectionp brPd)eRing d?ﬂ&pﬁﬂﬁ&ata@éhsm
durin? &#Dh@rc%x%%? {l({v%rrrr]laiienmal éSIFr VgrtoYc%%fgtal? gh%rr%)tﬁgecnomunn, et al.,
1998 Seispee 381 1% | DO by |nnunogen|c mouse tunor cells
prf@l‘/tﬁdﬁt SvideR@i for MEinfifoldl q{ﬁmglye r@fsﬁﬂc?]mwhgr% BLEL on ‘?Jpﬁ)phan

i S acconpani ed a |lack accumnul ation

degr agar?@‘& ﬁif JRO epmeg fror ‘hanSFIH@lon hatrpest Wimap tugiees cenghitutiwelyjsapress JPO,

and mavmpteesmbnbgrf HYG tbg Ninthuhdg@as ﬁi&:ﬁibe hofcaR r)%vt%ﬁis Meir rejection by
epce Of no

Hr![nglgllk% 1{1136[ 'lﬁ.lﬁ e%fepgs accomgamed% giatcg ap 3R flattl tjech? & é[e %9llsoqﬁ the

tumot sife prdyan be Earthacmrtrrhlm sanenmt trea(ummc eff mipavitemtishiritogbtDOgn the

abscnl:é'rﬁLT r@ﬁ(%golbﬁbx@@yn G it At suggqg{écﬂhzﬁ %%@cgﬁa?%eﬁ%mcwbamn of

{1 Uyt't enhove et
cances b e gt Sl dpiaeLon B andRE e (htetov e

al., ZDOShthte(Med 1o: MI69-RRN Tt 18y BES léea Qhoint Hat GRETY RehARESHMTS ean
t unor in m ce, suggestl ng

o reduc r
Sy““?%o%ﬁ ShiPasi Ha§FRl igge Gﬁ’ﬁ% S0 SEOMED S EInE dalbo
inhibifien gy alsp eplfanceaimvatitinonadtivigydf obmxitiondl besten) RSapfdVIgUHIRE et al.,
2005, atudd Med. 1@512%305 Nature Med., 11:312-9). One
nechanlsn1contr|but|ng to |nnunolog|c unr esponsi veness
t GWArBcChanY sonfriytingeto iprwadraiauiremoniveatesThaEntnge gy be
preseﬂﬂgtloh of t&m&@ﬂﬁlgeﬁs H}Q&&mg‘éﬁ’ CBost AP@SU:Q%@JSC'[%? Jﬁﬁﬂ'ﬁﬁb-expressmg antigen-
| DO expressing antigen- 2 WO 2006/ 122150
PCT/ US2006/ 017983 presenting cells (APCs) that
coexpressed CD123 (I L3RARZ and CCR6 and inhibited
T-cell proliferation have al so been descri bed. Both
mature and i nmature CD123-positive dendritic cells
suppressed T-cell activity, and this | DO suppressive
activity was bl ocked by 1Mr (Munn, et al., 2002,
SC|ence 297: 1867 70) It has also been denDnstrated

1. i e I = f ww—r— A}
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pDCs potently suppressed T cell responses to antigens
presented by the pDCs thenselves and also, in a

wdamenaniso f ashi on, suppressed T cell responsesPCD/US2006/017983

third-party antigens presented by nonsuppressive
APCs. Wthin the popul ation of pDCs, the najority of

presénhx?g £dug %‘P@%zna{hﬁtj m%lselﬂt éﬂb {ff_{RfA SO (1‘(2%% \é@tg%]/tﬁb T-cell

l?ﬁgr ated nove
proli Vg Aleo bren daseried. Buthy gaturgand lmmatture @Q3mpmehbﬁnﬂe cklls

supptehsai T-tdDebERy, &B&‘ﬂlsm %ﬁé@b@&&n&lbﬁ: V\Q%ckk Mu [ gt 3t So02,

onment t hat pot e

roe
sl ASH T R B s BT SR L
(TDIé‘{s) abntaln 209Hset of plaﬁhacytmﬂ I’Béﬁdjrihc cells1 P2}y 1he8 an&@t)twel} lQ@ress
unmlgﬁglfaﬁggw?’e NG olfﬂg(s)&faspﬂe {;oef‘rg hrr(y 59)1 nan, iﬁ? cire]gs:]zggi;trg these

[ atoni n
pDCW‘&YaWHWFEed reall resonento @gtgbramaseyltem abpmctst thenselves and also, in

a doxﬁlﬁ:lnk ﬁﬂing@bMe%é'&oﬁ\&llqgspMéa W . ant@!ns Leg&l% lb%/ nonsuppressive

Iet han and i ncr easi
APCT< U %8@‘%?‘569 BRf5b diesmgioryy ofig cfmcthnel lmemedsate(d D@spyessor

actlv@aqqgrgaeéwlm aab¥ed etbsel of:ﬂ])dis cBé‘x@Jeésfn@rﬂ@tB I?r[ba@%ﬂ&i" EBlyY é}'laus it
nmpn _nech anlsn]o

I c n
was Wﬂi{elgl%g a?l—f gfnéen éa eed d?ulp%rgsr%mibybyr é)g)&s alfo r’l}) ANs ~¢rpates 2’ local
micrqspyirgRacat theh é-"r?otembequmg@ﬂvq:of hesespion®es cdlamsphBesdMpre il 200,

1. Clin[ioeal 1514(251 280-9@y i ety of physi opat hol ogi cal conditions,

- trypt n 20 petabol i sm and kynureni ne production
m%6 tcpg‘é%i‘ dhedpdolemputy of Hypiophgne pretenin st milaionity laes initintemte

produgting of nEBroGinG argiyiSineneg(11636:6 MERBlites %lle’éhvely l&tg\%gz{s k};(u?ema@s By
persi stan

oca o
locally WR% tf}épn% fgl\/%lﬁl a%gafm% };,ro%g]o&?t}cégmggmgﬁ] I pxpressed by dendritic
cells (3G e coreaty afffrgt Taell prolifone queé neevaf IDoeddces in TEs ebMbda

comnﬁ)h (ﬂﬁg}?iggxfigf\'/\c}e‘rfeiﬁgﬁ E}‘ékr?e[ngée?ngr&ptte% g%y 'T%%lls he%}ésa Such a,\eé?ﬁemc

respox]_SG& caf5t§ 1€ fffje ' PPFAE dit @ SRTiTYy I°§/ Phyaldmﬂnlossﬂalondmnafh'ypwphan
metabjoligneanfi &yroifentie bﬂ)ﬁudﬁ@femlgﬁlhéﬁésb’rﬁq chuial iHEMEE between the immune and

atri [ uch as depressive
nervonse% rrgé‘T and ¢ he(zflng’efsb%i5 ﬁ@&@ E‘F‘P‘l‘“\?g iRePonin sfes of persistant
Immupg, ofiyptiprs @vailpbility @f feowengip in Mlﬂié(ﬁdﬁlﬂ,fﬁssaﬁoﬁé@qdm of reduced

serotoBiPlokihdasH, @er&t&eféﬂ%ﬁctl&is qﬁy 9]; CP%%¥%Tﬁd é\%lrﬁe%l %PB? g%ﬁgﬁ

ctivation leads to uce
Chemtﬁ(gfﬁaegéhrsor of ser ot oni n (5-HT), 1DO may pI ay a

r ddteestinplyt, hidGaistRGH TRESRIRL-BNAS eendbileve® Il iRl Sne¥nsvehiatric side
Furt her nor e, %é

effec CiNG GERLra t hesi s.

te t{< esgtﬁr lésn ?erﬁ)? i net %’B’SF)P? ea§g SCEaE‘ﬁeS 28 9N FRSHOoRy Ritck iiflprace on
serotoquggqeq(onqysrraqq@n cuAynainiribite tadiest §iddJbiNktshay edditiod) X‘be@ause IDO
actlvaﬁifnfl&aﬁi ® rEHﬁcekarl@UeE oi‘ Hﬂqq heﬁ’xnme ?recur%oF]otherB%n 815 ?ITfj ED‘S]‘“"‘Y P ay a

dati ve stress by 1ncreas

role 1? Bt "FEORSXDIER dise effests l(}’R(@)Clnga1rtaajtr=(wi -NT neyythesiso urthermore,
kynur@nite nstabdlitek &ich &YB-Bfdrox{i kﬁlﬁﬁﬁlﬁ@@@H M?&Jaﬁ{lm@'mﬂﬁpé E(Slﬂ&?have

A rec tors ds to apoptosis and
toxic %%@o)é gn’pa Ry OB%}\}&E eﬁ@@r%‘v“@r%}da@@c@@% P dppepasing the
producﬁlplp pxﬁcrawpm ogterD phgcies a(m.@e)j eh‘ny QMBAn& eﬁtﬁ&dcmﬂvéﬁtlnﬁﬁhmn of

h1ppoclaﬁ¥a@ ’I\‘??ée -%r-hj € 3]\7%]5)%? receq\%r rngg g qeaﬁs B 1%8(1:828?; %lpgqr}atgpal

atrophy. Mq Q)’Fﬂpgﬂdmyn mdélypp@pamml etraphy @i&ad E}SNNEIA ov&rstifdiation have
been a0 esE)QT WISKPOBH Vhdd -
IDOan:tIVIhlrg:«;.t 1515} EO are bei ng%gevg‘lggg ggwgﬁgér%egz g 17) Thus,
P/ r?'tp ?’é‘l SHEHOYi seases such as those descrl bed
above For exanpl e, PCT Publication WO 99/29310
reports nmethods for altering T cell-nediated i munity
conprising altering | ocal extracellular concentrations
of tryptophan and tryptdbphan netabolites, using an
i nhibitor of 1DO such as 1-nethyl-DL-tryptophan, p-(3
5 benzofuranyl)-DL- al anine, p-[3 -benzo(b)thienyl]
-DL-al ani ne, and 6-nitro-L-tryptophan) (Munn, 1999).
Reported in WO 03/087347, al so published as European
Pat ent 1501918 are met hods of rraki ng

. s r e o

e



2004/ 094409; and U.S. Patent Application Publication
No. 2004/0234623 is directed to nethods of 10 treating
wea 806z Wi th a cancer or an infection by thecT/us2006/017983
adm ni stration of an inhibitor of indoleam ne-
2, 3-di oxygenase in conbination with other therapeutic

rnggml X i e
[ alabloee mhifior 30 & bkt BRE s Ce e i s
such %, thpsedasped ABRYF-0 For expiaiple, iP6H, Publwmmwzo I99V22530 iepruss, methods for

alteritrlt T/edllﬁﬁe&ﬁfédl ﬁiﬁhmmﬁl @&pﬁdu&(&lt&ﬁ& {361 E}Iﬁ%ceﬁagy cgrﬁ:&;h%ﬁdng Qf?trygtgﬁlh

denenti a drarr ea) aut ol nmun

and %)(Sptoc é%) Tit qg -
B8 e S oPEy §'8‘P%Ié?§“h6 oAt HRO syed Lﬁsralt"@?tbb’l'&LtthP‘iol’ha%)p -3
5 benzofargheDLi- mianing Ipdd) -bentagh)tieayl T SDRIshid?] amemﬁlﬁ@nu%toﬁﬁqﬁl) Munn,

eut |
R s G Ser o Bt D RO et o
makipeneytigen-presentips els dws enherioing . or | réricidi t Dresll Gblerkid® Oun, £0893).
Comps&eld hivihg ebleahdhcS idl@)fl‘y]g‘lzlﬁsem) Bk Qc'h% e 0 h%%? reporte(? 1|n IWO

cel | are su

vat en the
2004@%1{% d g g, % n Bybligation Ny Q00HI2PAGAR i H’rvzted o methods of
10 treatihgrandubjedt iwdiln a ofncdr Boa:rmgectah ssa the @dﬁﬁs&aﬁ&p&ftaﬂ HhibhtbrER iR mine-

I
2,3- d§£}rgé}¥a§gl¥ c &{gﬁlatﬂ)ﬂtwﬁ nﬁwr thera geug? maﬁx Etbe? g Ie (r:? s 82 h as

neur op atri.c | Sease
dép #lél§§f 8}*? expepinhtel dataripdicatinkss rolofop 0 i BiGmenEhrd¥Edn) atier

resistdhed @H/Br rbjeitil@n Qﬁ@ﬁlc Inhaleitrxl_(%ké\lﬁrﬁ@ %ec@&egﬂjsq&lhcpmo 1g%wfes{a€ons $uch

he présent 1 nv

as cac%ema degéegtla aina; fhé’irhe% iluéonnjew}?ﬂégﬁs'qjg)r gisordegsr(sngh ap rheumatpy @thritis),
15 and m}@g@)wl&&he and\br¥entionSof Ritd) réﬁi!c%‘iﬁmqlter&\' thepdp&th agents almed at

oo k=l S8 B B o Bl b

be usqd{e, @‘ﬁi’%?] ceflypndieerefgye enhrge S cdloipatant when the C['Q:EIBFateSshﬂjgas@d by
pregnﬁ‘tﬂmﬁliﬁﬂnc? br & ﬁﬁlEfHJcﬁ\ ad HIVA Iﬂﬂ’nbﬂloﬁ) Qﬁb@qﬁ: ﬁlﬁfso ge u 1 }eorr]tant treatment

abl e carrjer. The present 1nvention

S“ate% ORIEE Tt gt OFBAPEEiHEC Erepsprrer diotdemisth asfleprd®n.

20 The c@fponsiyporiymiirighs @ vhakdds ReeiPhepHRAR o neF@fowi@deuYXtow
the 1DO. The present invention further provides

net hods of treating | DO associ at ed di seases,

SUMMARY QK FaE INGENBIONDI e, cancer, viral infection,
deRs 988t BRentitn HEHILIE er, trauma, age-
200 2006) T3y EE %@%o@%’%’\f%ggﬁ’m?at ed cataracts,
organ transpl ant_gej ection, A nnune di sease,
conpri si ng admi fiSerjng to 8%

therapeutjcally effegtive a %onpound of
For mul e W he,s reseft i nvent ﬁ futher provi des

met hods of

tr an Ievels in
i ni steri ﬁ
effecti ve anopunt éﬁ ac ound Eo Na P 5 The

a manmal conprisijng ad
25 present inventizon f rher rOV|des met hods of
i nhi biting |nnunosuppressﬂon such as | DO nedi at ed

or phainfHBR4AO8 Y RBEBSIe Aty foinﬁ ofpB@thds fldfeof ONMPY | Si NG
gn1n|ster|n to the atlent an effective anount of a

BT IHyprRp P Yidey ReIMRoFitens semiirivipe A tcpopuAd pf Feemula I
d a ghemacediallypacepiplouferof t he i nvention, or salt or

prRd ere for herapy. .10 The present
b A o Moot e allod st «pHes by of 100
30 comprising eiabting 2 cmpogxa] df Fofufar @dth thg IDO.

The present invention further provides methods of treating IDO-associated diseases,

D
D

including, for example, cancer, viral infection, depression, a neurodegenerative disorder, trauma, age-
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thereof, for use in the preparation of a nmedi canent

for use in therapy. DETAILED DESCRI PTI ON The present
wOonenk2ién provi des, inter alia, conmpounds of POTMSk@6/017983

l: R1O ()...(R4a)-Y2) Rdb ~" Nylr s q R b WR3ab

a NXlL Rya X2 Rb A mn p 15 R or pharnaceutically

relat cat %a gr gnctga?l%g%%{fg%c{}gn g{, an%{%%{:%@%@%e%ee rcg%;rﬂsgﬁ ésrpigljstgﬁng toa
paticnt gttt effpgtive pm@int & a céknpwncﬁofﬂﬁmulw X, X2, Y, and
Y2Tlf'3 ?esénpﬁi%g%ﬁ.)qﬁtﬂér &%)61%&'(1% a ?1% %xggg@% tryptophan levels in a

mm%l@ﬁﬁ‘%) i g RARyamm )fg@(o@)t@( @Rglpz)und of Formula L.
( Cﬁﬁ%@sent GAventio Ram lﬁbv1des( Qpresswn such as

IDO @%ﬁ%o% IRB\; a ] ) US( Qe CRaﬁRbggpehent an effective

aInOU(lGFﬂale)mNRm@ERaﬁlb), - and

o B oty SO ot Sele g st g

ﬂlefe%fiﬁ?ymmﬂwaapyl 25 cycl oal kyl , heteroaryl,

herRIReHs |n%;ktisﬂ Iurth@ pebades il oomsa{ﬁh %ﬁhlléxﬁ\@h&s}{l o sl of ';_)'rodrug
ﬂlere%xlegoe{soa | al 6‘%“ or het er gcycl oal kyl al kyl ;” R2

5 8F’Q%prep og8l apmedirament "R%emtp?gaé’y R4a, and Rya are

i ndependent | y selected fromCl_$ al kyl, C2_$ al kenyl,
DET@,lﬁ)ﬁkMI]ﬁ ryl, cycloal kyl, heteroaryl, and

het er oc Na each opti onaIIy substi t ut ed by 1, 2,

3, T}‘&P@Fen!?n‘ée%’@ﬂom@m@' algoeompoladeriBemiby sel ected from

halo, C1 6 alkyl, C2.6 al kenyl Ikynyl Cl-4
hryoal kyl, Cy', QN; NC2, OR!y OR, C(OWV,
C(OORe', OC(OR', OO NRs' Ry S(ONRR Rb', 5

V\D 2006/ 1 / U$R006/ 017 NRgI Rh NRg (O RE
B%WQ—K%’NR' ‘ P(R") 2
P( O?el) 2 SRS %éé% R5b
; (O)

S(ONRg'Rh', S(O2Rf', & R4b and
RSb are independerRiy sekecfed fromH, Cl 8 al kyl ,
C2_8 al kenyl, C2.8 alkynyl, aryl, cycl oal kyl ,
het eroaryl , and heterocycloalkyl each optlonally

or pharppacspiicpli %@P‘B‘gﬂe splt fopms @ progrugy thegeof thereint uent s 5

i ITdene RARBSJydlyl SLheRE: 1fo§tﬁ,ﬂa Btitutéd 1y, @3‘%’&,5 RE2_6

S i B gt e RS,
<CR*‘KEE CIDRR Hém (.CRme;(om (CRRY R’ >u0(m6®)m}3$bm*)u0(sxcw)u,

Fe I LA gwf%z R OB R e 5.

<CR=‘P§§ g%c&;g s (GRERY) B4R “Réxv,@ﬁg*’) NRYCBJIRSARN|

‘(CR*‘18§@)=&RP)NR(cmRe§ S(O2NRg' Rh'; 10 or R2 and (R3a)a

\b- ) Bary MM 1 e N atomto vvhlchthey ar e
SO S LA G
cyclogkyb,l]ptemptm bﬂfmd»cb/gloaﬂ@b sitylatkyll @dloklyylalkyl, Reterdaryldik®dyor 5

heteroeY S L ent I ndependently sel ected fromhalo, Cl1_6
o 'f@ GRS kenyl, C2_6 alkynyl, Cl4 hal oal kyl, q/3

SNlex saligRer Cs, oRilkylc( O) RE', C( O NR9' R'', C(0) ORe’
W3Q(‘Rtand ROGE @ﬂ%eﬂh/ selec%ogco) &B@, CBIQalkenyl C, s alkynyl, aryl
cycloalkyl, heteroaryl, and heterocycloalkyl, each optionally substituted by 1,2, 3, 4 or 5 substituents
independently selected from halo, C,.¢ alkyl, C,.¢ alkenyl, C, . alkynyl, C,.4 haloalkyl, Cy*, CN, NO,,
OR*, SR*!, C(O)R", C(O)NRE'R™, C(O)OR*!, OC(O)R™, OC(O)NR¥'R", NR®'C(O)NRE'RY,
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NRg' Rh', NRg' (O RE, NRL' C(OORd', C(=NR )NRs' Rh',

NRZ' C(=NR1) NRS' Rh', P(RE' )2, P(ORe')2, 15 P(O Re' RE ,
wWeeWeaREISORf ', S(ORE , S(ONRg' Rh', S(O 2RE', POT/US2006/017983

S(O2NRg'Rh'; or -(Y')q (R4a)r (Y2), Rob and -(X )",

(R5a)n (X2)p R5b together W|th the N atomto which

NRRNEYRROR Ak RGDRTkL O R QA0 TRTRGLCE
i | R ohal Ry & & B PQR .
OB ERLE, e e schall el
al kY R*, &R@@ﬂ@cgﬁhmtl}@hﬁeﬁow Ega]kgll é&gﬁ%ﬂ , aryl,

cYclo%%ﬁrohry[\%( r@@cleal@i(e subsqqm ‘t@(l@ or Rigubstitgegts
indephiiRentRistlectddRism@Gale) dREalkyl, NR%I%@) @lkynypémm W if(E
e

2 R
tyar SRR DTN B s b g, L i) b
oc<csw‘lzmgzg‘m>mwwmm R )6 ﬁkdwb m@Qc N@F Kﬁﬂ“&"’

e Gol AR R e s

: éial kyl, heteroaryl al kyI g(fn)an
ek RF £8 YR 9WSYR er wi §%mto e oo a42tb
20- m%%%egllqﬁg 2 Rhg hé( ﬁiena%}xﬁ@@@@% @é)bﬂg%r 5 s%istzents
mdep@(damselsekmg ﬁRlﬁlhalo NRaIGH, TR Rtlkynylpéﬁ'ﬁ%o Cy?, CN, NO,,

o SR DA o LB st e

DEAIBINRF Cé@)O@St(é(dNR)mﬁRH NIZICENRINGFIR!, BR),, P(OR),,

Pommﬂepg RElorfic (b?‘ﬂm wh ¢ kyl, aryl al kyl,
()hete( oy Ozfl i(lglgaéc oa ]}y?&)ﬁ{ oygéag%ﬁ{x

e(fy e;SJ%PXm)k K| apd m@M)pdbttP@MWI?lﬂ@%@thomh@Uﬂby
are atmhed form w1626 ukfibdrédteREyBlohlRd @Bﬁ‘@&ﬁ&khysuﬁﬁb?e%?? ER

al kox
5 sibé?ial‘e&s seggidﬂrﬁ%hallocﬁi ‘ﬁg‘yl é? alkenyl, Cp. k%}lfyal‘h_?m hal@jkyb Cm &I?} INO,
OR*, 8B°' £ (QIRE eﬂ@ﬂ)NRgéRl"d CCCDOR"‘1 BOGORFNECONR R AN BRINRE T,

NRg‘thﬂIﬁlﬂ@ ﬁmtlxiky’cgﬁ)b?\m&dﬁvﬁ)’b@g“kg‘ 1% ,}1\5&%‘ it “)?, P(OR™"),,
P(O)chcopgg %PR 8§(9}Rab Ko ‘3nds(@9a8? oad ;];’EERRW Yﬁé Cy2,
CRSis haloycL, @myl arzealk e@gragiﬁ:gl %ﬁéﬁé}tﬁg:ag;g g‘fl fxe%f«iroaéyl

a
he‘j“’p}wﬂ‘ﬂ ??iy u‘%@?ﬁ(ﬂv ldh arylallyl, %erocacleﬂkymluﬁgth&mf s
SR%, § @%p@mww GO)aRY @d(O)R‘? OO(IARER GIRAR“ANKIE (0. _4

NR@C%(E;@ wyé(’:Nﬁng&g s 53%%1?@%%@%}%%98m63

P(0)O )Rt ng‘éC( o) NRg Rh3, NRg3Rh3,
NR@'&@R@rRhﬁepefNBﬁk 1@&%‘3 C)écﬂf)alkyl

NR (R 2 P (Re3 |
hetero%l ¥ a:\;? r@}rﬁgk 1 hetg@@ylzﬁhgalkybﬁ@fh
optlong(y@)dgmng@%&e oRaommﬂstﬁben&ﬁlﬁlepeﬁdEﬁﬂbedaQ&EH fofn 1968, @N tl‘ﬁg OH,

Ciq allfogip ?1 1'1115310%3!))%61?%&(1 cd =2l y1amm§,§cé1§ enyl H&gﬁ@gg ﬁceny}/ and C,.

ﬁﬂtheterocycloalkyl aryl al kyl , cycl oal kyl al kyl

het erdedr a4t Ak Mﬂdently haten @Gﬁﬂﬁ @1a| | 0 1, Cz-s
o bS] et
O’GY:NF?Z )(Nf @ld%y“,areNBSpeﬂeﬁtWSNEétéﬂfsom L6 grg %ﬁﬁﬁ)a&‘l

heterody él@ll?? %ggh%atmg% %sﬁﬁﬁﬁ%ﬁﬂ ﬁ%( 9 é{é ﬁﬁgsnmentﬁideeengmgy pelect@ﬂ 6

from h ﬂ% aaﬂi@gncuemer@l 6. dabiompl, C. CRGlkgll &y, ORT, RS, C(O)R?,
cycl oal kyl, arylalkyl, or 10 cycloal kylalkyl; Ra is
H OR CNor NX®2; Rd" is H Cl alkyl, Cl.6 hal oal kyl,
C2.6 al kenyl, C2. alkynyl, aryl, cycloal kyl,
aryl al kyl, or cycloalkyialkyl Re', Reg, Re3, and Re4
are i ndependently sel ected fron1H, Cl-6 alkyl, C-6
hal oal kyl, C2.6 al kenyl, 15 (Cl-6 al koxy)-Cl1.6 al kyl,
C2.6 al kynyl, aryl, cycloal kyl, heteroaryl,
het erocycl oal kyl , aryl al kyl,
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cycl oal kyl al kyl , heteroaryl al kyl and
het erocycl oal kylal kyl ; Rf', e, e, and Rf4 are

wonadependent | y selected fromH, Cl1_6 al kyl, CLP6T/US2006/017983

hal oal kyl, C2.6 al kenyl, C2_6 al kynyl, aryl,
cycloalkyl het eroaryl and heterocycl oal kyl; Rg', Rgz,

cofffes Vel ﬂéfoa%‘g%??&“%%ﬂ*'ﬁﬁz B AR, BB gk oy
'y

C(—mwg‘REMEM*W)NRg P@P)k PIORAIRIOIRFR’ OJOR“BRRYSO)RRR |,

SORIRERM ldependent |y sel ected fromH,
() es( qﬁd”@%@%ﬁﬁ%m kyl, C2.6 alkenyl, C2.6

| &m% ar%\lrl@epend@w F@%ﬂeﬂﬁm Hahagpt Guls ke, Cambenyl, Cs alkynyl, s
halo&IMQ, |a@ﬁuﬂblalﬁillkﬁéteroaﬂr[ héocy@biiky laﬂcﬁgc%glbﬁlgfrlamyt hetér&?ylﬂyl

hEtef?°y°ﬁj§£ﬁt??é‘?Wg8Nhl§{’e%3y%ﬁ 3@ C@W& ESO)QB F@%@%ﬁ?d Rh2
OC(O)D@:é‘*RHﬂvRW‘t NR{“G@))N‘ at&%“m(@)ORWU(@hR Me‘}a‘“ameg ca(i:mamkéd‘“

flf a 4 Ll g 4
R ok B S A S
t hBy1S Hr@s alkxlééla bdodflkyt, ﬁy@llmyl Oz alkyByl, aoyl, C?cloaﬂezhm}a&ﬂ or

cycm@(g,gm(ﬁcycl oal kyl group; or Rg4 and Rh4 together with

t a gmto which they are attached forma 4-, 5-,
E FNH7(SR3§NrPéNQéred het erocycl oal kyl group; R is H,

CNR‘“ arH, lsmxncyl &,.4 mlodlkdl) C,} alkenbi] SQ@lkhiyl, aiyl, SfWwalkyl, aalkyl, or

cycl(ﬁ(@?% is 0 or 1; gisOorl; 7 WD 2006/122150
2006/017983 risOorl; sisOorl; t is 1, 2, 3, 4,

5 RY.RE R" ApdiRE ag, m@pengenﬂgseledecsﬁ‘quﬂ,@l s aked, C15ha}0alksl (O amenyl
(C]-salko ) C 4a1k§1 @{5 a‘ﬁcyn}llrhrﬁQ:?@o ﬁ(?p J;E"Fﬁlét Wakﬁla%l& I S

(Y2)S Rob i's "H;
cycloa ‘Fﬁfh ‘ﬁ%’ B“%@j‘ betwycl‘?aéwwkyl then -(R3a)a (W - R3b is
ot RER2tRfamd Hf4)areﬁﬁtﬁﬁgﬁlﬁ]entlﬂsele&€t£mﬂﬁml,)dl % allﬁyl lcrh hﬂdl@llkbﬁoz\é'alkenyl,
(0] net en
e e T
2, BE. R pRUImpd BH emynidepezdesﬂ}dplmdrﬁpmgh@mwmyl ;. 4halodlyl, Cy

alke'g'l o M}Q mg}rnxg%?%?%y%gﬁwh CH2CH2NRXR&Y

V\/n%r§ nRedBhR Rare djlgpepgont Yséle"“idrﬁ? (el haloaksylifl, -
alker({, O).c dﬂ%fﬂﬂJaa;meaoan@t ARyl aﬁdsyebﬁmcymmﬁed with am no, or

P hgrrﬁé‘ and ﬁtl Ito%e er V‘Xth ttlxa\“ ato(;'ln to wh1c %ey aré) agtached forma4-,5-,6-or 7-

membered heterocycloalkyl group;

or R¥ and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R® and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R¥ and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalky! group;

R'is H, CN, or NOy;

aisOorl;

bisOorti;

misOorl;

nisOorl;

pisOorl;

qisOorl;
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substituent which is nitro; or iii) Cl1_3 alkyl,
-C(O - (Cl14 hal oal kyl), naphthyl, or benzyl . 20 I n

weanw/1lensodi nents, when Ring A is phenyl havi ngCatUus2006/017983

| east two substituents which are nethyl;
-(Yl)a-(R4a)r (~yz)a Rob is H'and _(X )m (Rsa)n
g Rsb is H 25 then -(R3a)a (W-R3b is other than
unsu stituted phenyl. In sone enbodi nents, when Ring A
i ssipfenlyl having at | east one substitutent which is
m{lgp,z 3,4(5%6kkd (p4a)r (Y)S Rob is H and (XI')m (R5a)n
(X2)P RSh is H 30 then -(R3a)a (W-R3b is other than
py??éfoll’gl‘o”éal%?’la?‘ht ed by C1_4 alkyl. 1In sone
enbsd et 4S5ombien Ring Ais "8 WD 2006/ 122150
PCT/ US2006/ 017983 N"ON R2is H -(Y )9 (Rd4a)r
(Y2)S R4b is H and -(X1)mM (Rsa)n ()2)P Rsb is H 5
t hiasomq RBadimerty/\whdRIng Aisot her than: i) phenyl
optionally substituted by 1 «®@r 2 substituents sel ected
from hal o, Cl4 al kyl, d I koxy; 1i) -CH2CH2NR"
R ', wherein each RX andy/ R\ i ndependently, H,
a-4 alkyl, -C(O)- hetelN a:g(rh optl onal | y substituted
with am no, or phenyl optidgnally substituted with 1 or
2 nitr 1 or 10 2 halo; or iii) C-4 alkyl,
-C(O - ((}%Iifhal oal kyl ), naphthyl, or benzyl. In sone

embodi MEALER WYSRRF i§ a0 t hen the sumof q and s is O
or 1. bn)mqgﬁ)g@aj‘quisﬁents when n is 0, then the sum

ofthm a@gg }?J I} 15 In some enbodi nents, Ring A
i s"HET &/f)c yf“g‘ﬁ& Bnal |y substituted by 1, 2, 3, 4

or 5 R6. | nibamgl, eiddoghenyt AtcklprofRiend, 4Aor<i>rﬁop5enylo4 -mEhylphenyl, 3-

me F@l?%%% tﬁ}ﬁ%h%ﬁﬁ,%&&&r%}ggﬁl ﬂgﬁ?%ldll%thﬁ/ é)g?&y Lengeﬂlﬁ%hen%l,c?,ég
dimefipbingle e prpistylon didnetslapzpSmiopkingly 1, 2, 3, 4

or5R6. 20 | ) mﬁm@ﬂwm Seh R RORAs, me@n&&@ﬁ quh -

het er ocycl yl_ caont al ni ng ast_one ring- form ng

COTeTaL aptﬁpﬂ‘g S&&Sﬁﬂgm%m% ?ryh@mmnelm@amw lepst 0% 3

subsﬂtumtwﬁcwmtrmosorre errbodl ments Ring Ais 5-menbered
heterocyclyl east on ormng O
atom and Ri A @?8 loaﬁglérﬁlgthﬁ’ly n%’{/ 1, 2, 3,
4 or 5 W In sorre enbodl ments, Ring A |s 5- rrenbered
heta6:96 s oiime O Rndd lﬂh%“g isPhen %ﬁﬁ%ﬁg & ¥Gst Hd’]sgbs%éerftsqxf}ﬁ@h@ﬂ: 0
Lom and containi ng l east one ring-formng N atom

metiyhd Ring Ais optionally substituted by 1, 2, 3, 4 or
5 R6.  -(YHr®R™-(Y?)-R" is H; and

K- (R),-(X0),-R* is H;
then —~(R*),-(W)-R™ is other than unsubstituted phenyl.

In some embodiments, when Ring A is pheny! having at least one substitutent which is nitro;
(YD R*)-(Y)R™ is H; and
_(X])m_(RSa n_(XZ)p_RSb s H:

then —(R*),-(W)-R™ is other than pyrazolyl substituted by Cy.4 alkyl.

In some embodiments, when Ring A is
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In sone enbodi nents, Ring Ais NN NN OS, or S
30 In sone enbodi nents, Ring Ais 9 WO 2006/ 122150

WOCH6S2306/ 017983 NNo/ N or NSN I n sonme enbodPaEmISS006/017983
Ring Ais NN NO/ 5 In sone enbodinents, R is H,
C(OR7, C(OOR8, C1_8 alkyl, C2 8 al kenyl, C2_8

al kynyl, aryl, cycl oal eroaryl,
heterocycloalkyl aryﬁﬁ%kyl { cl oal kyl al kyl ,
heteroarylalkyl or rogycl oal kyl al kyl . I n sone
enbodi nent s, is H, C@O) RN C( O NR8aR8b, or C(O) ORS.

In sone errbodl nment s, M H, CG(OR7, or C(OOR8. 10
In sonF{ gppodi nent s, R' |s H I n sone enbodi nents, R2
is H In séme enbodi ments, R3a is aryl, cycloal kyl,
het er oa®@h(R“3r(Y ek e Beuul oal kyl, each optionally

subst I texthedrsBY sy r2, 4 or 5 substituents
p r;%@éﬁ?fl( )Ipectlse% fromhalo, CL.6 alkyl, C2.6
n&r ' , Cl.4 hal oal kyl, Cl1-4
hydr oxw@hényﬂ opu@ﬂB/s KstibtelN6R1 orOREbstiteARg :
a9 15 & ICIJ) G?eeF@ C%( SH stltu C%fcte%gn%,'(,:malkyl,
(I%g'(RO NRO' NRS' Rh, NRO' C(O)Rfl NRR C(O) ORe',
C(=NR) NRNF%, Qe e)amalm is, BG&BEﬂd)nBLy, (R, 2(;(0)

heterdgf%ﬂ;i%f lﬁ& ng nﬁﬁ%gﬂﬁ%%ﬁ )O}E%f ondllﬁe%gt%gl\clgw%i?g mtr&gral or

th? aryl or heteroaryl each optionally substituted by
1, 2, Bi)Céalkyl, @(oﬁ(abﬁmom LisbhinNAS B ently sel ected
from hal o, Cl.6 al kyl, Hﬁg a;p kgnyl é}{}ﬁ _6 al kynyl,
Cl-4 hal oal kyl, C1 20 4 hydr oxyal kyI “Qy2, CON, N02
OFtn some SiReoime QYR 15 0,feB)NRgh B and S ObERe' , OC(O) R

(ﬁﬁ @ﬂ@agbdahﬂen@%eﬂ Qll\)fg%‘ I{}%N&m I\B%ﬁﬂjp d’f 0 Ng )1ﬁ|:(R§)1 tht

lm% %@AP@@rRafplqupnon%@)xmuea bR, 3, SOO) R,
S(IﬂohRgt’dqumﬁﬁt@)R&%A ang 6 SaER R Ryl
2,3, 4e0rg‘g%d| ments, R3a i slsphenyl optional | §/1 12') %glfﬁgltsutt’smate%b
3, 4 or 5 substituents 25 independently

s & 9w edboimnts, Ridgo) is ShetibatdieterocioBl @pt@héﬂs?amkmut%ﬁ 2,3,4

or5R&l kynyl, Cl4 hal oal kyl, Cl1-1 hydroxyal kyl, Cy2,
R SRal, C(O)R' C(O) NRelRh', C(O)(Re

% S@YIRFmbOdw@)RNRgﬁ lRﬁ‘memhml@(e@):NRg &Rhibing NRGisRAL ring-
fonmﬂé/m(t@) R‘le.m INRg o dobdRbdtitut

N gNFgg P(meI m (ORe %{1 P(O) Rel Rnl,

p% en &f@)]r’}:\if gpmlyl cogta@)ngﬁflpast onam@g-
fonm@(Q))t@WMWm oB0nallp s&@ttmecﬂimpzjlsme&tssgf Ribis aryl,
T e
orming (}atgm Wé%@@%@ﬁémﬁem—fmeNebmemdﬂm@m i aptionallCdubktituted
by, aB Jayk 5 RC2. 6 al kenyl, C2- 10 WD 2006/ 122150

s(nges ezm%ogljmgn s7 %mg Ais

st eiist

] , Or S

In some embodiments, Ring A is
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6 al kynyl, C-_4 hal oal kyl, Cl-4 hydroxyal kyl, Cy2, CN,
NO2, ORel, SRe', C(ORf, C(O) NR1Rhh C( O ORel,

WQC(06)1RE1,50 OC( O) NRs' Rn' , NRs' C(O NR6' Rnt, NW RhPCT/US2006/017983

R'C(OR', NRY'C(OORR, C(=NR)NRs'Rh',
NRS'C(=NR')NRS Rhl P(Rfl)2 P(ORe)zi P(O) Rel Rf ',
P(O) ORe' ORf " (0) S(0) 0% and

S(0) 2NRgl e’ nt Ribis aryl or
het er oar yl each op |o aIIy su [ uted by 1, 2, 3, 4
or 5 substit uenta i naependengl y | ected from hal o,

01 6 alkyl, C2.6 alksnyl, o2 6 atkynyl, C -4
roxyal kyl, Cy2, CN, N2, OR',
SR' %l‘%f@ms%i‘%; KRR Rht C( OOR ', OO R,

OC(O NRII Rh', NRR C( O NR RM NRstC(O)Rl

NRs' C(O) ORel , C(=NR) -NR ) NR6' Rh-

P(Rf )2, P(CRe )2, P(O : P(O)CRe ORf 1, S(O)Rf :
S(ONV RR, S(O 2R, ”iQ afl S(O2NRg'R"' In some
enbodi ments, e is phenyl 8ptionally substituted by 1,
2, 3, 4 or 5 substituents independently sel ected from

thQOITe(;ilIibgdl ﬁg 4& l%}%?(@%ﬁ{(@wl %93%’16 al kynyl C1y14ary1

cycloaiyl; heteyomy)s he@%‘@’mlmﬂkﬁ(@)lwalkyﬁ?ﬁ(t@)ﬂalkyl or
hetercﬁsfeﬂ@) NRs' C(O) NRs' Rh, NRs' Rhl, NRI1C( O)R'

Nggy%ﬁ%@gnw% =NR ;V\AR ( C))N ﬁ?@g\l NR? NRg' Rh'

S(I@ohﬂ@malrd;meﬁ(s,@)‘&m C(o@Ndr SOWIRNRS' Rh In sorre
equﬁegﬁ&f oaeln{?‘? |Hs aryl, cycI oal kyl, heteroaryl, or

het er ocyc each optionally substi t ut ed by 1,
2, ng)me&mb?dﬂ@ﬁn@ubgtﬂt uent s i ndependent | y sel ected from

hdall SmeemiodBnedts i is o Bro Lyt B oaryl t %rl K Siomall
substi| ﬂ%&%bﬁié‘y% ﬁ @Weﬂﬁe@%lm%@ecw%m m?é p@(&é@fmm@;mﬁg C}zr

s alkyyRSC, RhaloalkRY;_fy@o W@) et Rf:@ Rt &E{?)gﬁs “
Ko | O R&
c(o)(% bg %W&)&% qge ,%ogyﬁo Nggn]g Siflzg)c(@lzamg‘cgpég‘
(-Nh'@ﬁéi' aNg ’C(etERbNR}‘tK"i B4}, BORUHHDRURL B BPRIORE ’S&(?)R“ 4

SOI\Q{glRﬁ S 8 independent |y sel ect ed from hal o,
© @ER tah%tsg& enyI C2_6 al kynyl, Ci-4

hé‘r §9alP Ripbodimerig, R lml oN@RroatReich ofiRedly suG{kddby 1,2, 3, 4 or 5
O AT AT R it .
4 hydrpi‘ﬁfl Y P‘g@@t( P)E g5 OWQéRfRﬂ@NRe &) CRO)ABIRLOC(AX®) RF '

O SMNRER 1 1k g hl
Ngﬁ?’“"" %ﬁé‘ e LR PSP, SE R

Ci ) RER” P@)e B %@sﬁpelﬁ&ua@@muﬁ‘es@m s@)uxﬁ@bs@mﬂ,
and S(O)ORFREI o, CL.6 alkyl, C2.6 al kenyl C2.6 al kynyl,

33 ', SR O Rf
an %IRIE%{-‘ %t’.z 8) %éﬁny% ﬁubst@fd@yﬂmgﬁpr g:(subz;tltuents
mdepeNSW)(l}( MRt Rhalo, GQ alMAgCRAtienyNRR, )IRE, AT ’

hydeo g o TSPy SR C @&g%&* O oé@%;}g L
OC(ORREBH; NRHE(S)NRARF SN, RRFIC(O g @&Ra% NRER™,

AT PR A i e

and S( 1 or (CRaR) UO(CRaR) V. 35 In some enbodi ments,

Yin sbrﬁe ok3aiRentd R3bg q%g%?/&l&%@&%%% o 1
‘ il ra y%y eac&fp%lly
S“"S““%% %%45%55%WW§0@8WB‘1€?§8%160¢¢¢@%20 Endrdall, Berllsnyl Y.
is (CRaR)1 or (CRaR)"C(O (CRaRb),,. In sone
enbodi ments, X is (CRaRb)1, (CRaRb) aC(O (CRaRn),,,
( CRaRb) " C(O) NR( CRaRb) , , 100r
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(CRaRb) UC(O) OQ(CRaRb) V. I n sonme enbodi nents, X 1is

WOZ%;?ZQE%’ or (CRaRb)a(( O)(CRaRb) . 5 In S°miCT/Uszooﬁ/017983
enbodi nents, Rd4a is C 1.8 al kyl, C28a|keny| C2_8

- al kynyl, each optionally substltuted by 1, 2, 3 4 or
5 substituents independently sel ected fron1ha|o Cl 6

] alkyny&lplf Yﬂ%%@%yé%@ahkyé%’ C%é?g;( éﬁé‘ ls R“ngﬁiR 8?@@4@“

C(0)0IE], @RI, OB RH, NRACTOIIRIIRY: W‘R"ngﬂlcr@mm@imm

con IR s oo
S(O)NRERY) S1RD:RERAE S(OBNRY' SC(ONRRR'', S(020, 10 and
i %Wﬁodmnts R¥is 0B hiahed hd&EBEhSnallﬁéﬁstihﬁed&iy ¥)2,3,40r5

cycl oal kyl, eteroar |, or hetero cIo C
SubSﬁm@}p/f% m@mmdpryly salgiod o bl G- iczeaﬂw %# e, Gl c1
mwﬁ#}@ﬁ;fﬂ é;uecﬁﬁ %dz epande ng)tw cglﬁjﬁ@@‘kéot:(bmnﬁ ,bal®r?, ClI 6
OC(omﬂR"‘ mw@@&%ﬂc Iﬁeﬁl%(b&%o W i

NRe'CERRyRER", PE%),DEBRD,, PO, mom mt@@)w‘hﬁ(om
Re’ R . NRR C(O Rf', NR8IC(O ORe', C(NR )NRs1Rh1l, 15
and SRR’ =NR ) NROIRL', P(10)2, P(ORel)2, P(O) RelRn,
(i @)nficReibGRindnts, Ezf’ @))Fh‘nlyl op@(n@)y\wmtutegziﬂ 2Rk fors salﬁatuents
a | kyl ,
mdepe%qgr sle\f[aci%ed@?)fn ha %%Eg @%Q&blp@zﬂtaﬁtynym 1'1 foal l@%l,_@l.@ y

each o tlon

hydroxialist, CWCﬁm%yOEel SRT, GORY, @@)ISRgslth}f(P)PB\e{QQJO)
ocARARASABRAGINGRE) SO N CRTNRD Cfo)ORS @qumg@e 6

NRg‘C('leR)NR’éﬁ‘e,lP(R“Q( Ik{ § @R&iﬂ{mhal O‘al s@?w(()) SR SRR,

and (I\%;;llh@NRS Rh', C(O NR6' Rhl, NR8' Rn', NRIO1C( ORf

0O ORel NR o
& ?r)‘boﬁi(%’@thgg_ 1')21 ﬁ?‘%a@tpmaﬂ? g% I\%f&@ﬂcy? e@cﬁ’gﬂgor)aay
Substﬁﬁé@}NRﬂ 3RNbr, 5 sSifsEh T depandraithSEeyaNRm IRy, C1.dafkyk Spalkenyl, Co

6a1kyr}¥g?édrxa{gelﬂ 15(2[2,@]%’0561 Eydpet % i{‘”@ (ReRREE @GR, bb(omff

+ECY T . opt| substltyt e? h
OC(ORR*R", MR%@(W%‘SNRT RoARS Cl(%e T§EAQ led %X‘F rom
P(O)RE‘R“ q,.(o)@}{pl Eé{/ HORA, @@gw‘@m}gkﬂ a@S(O%ERBR%\I kynyl, Cl_4

C(IG)ONRgnthq}mem@(h 1@@1'& hewa@)l ?@51 oﬁn&cé b%lﬁ%&gutﬁhhy 1,2,3,40r5
substifhEREs 1hdepntibnt E@hl‘:‘]:ted ﬂthﬂ?h Cy.¢ KD [IQ( aBetyl, (NRELOYICF @:heloalkyl

| RS e g 2,
ey, c&{g ) éx?h ﬁg@ eo§ er?&Ol\l?(?gf)o) -~
ms*qam@@b) ERF?&“ RTRg"C(O)RnJ‘% PRk >R8@9)$3R M CL.8

b, oG 8s@htaen! 1 (add @wal each optionally
P(O)(%io‘lﬁg{ubs% u?@& by is( 2 §(

ub e
e sebepscb] s gl P TR 2 £ s
indep@d¥ @R ydlecte@Zom Gala| g y sl c2 Eh’lkeﬂyll‘@h oliryryl IC;e @bamyl Cy?, CN, NO,

oret, RYAr Wnr B0 EiRh,
= SR o R
S(O)l\é%?ps%d%@ aﬁ%tiéo o8 NR ) NR81Rh1, P(Rn)2, P(ORel)2,

P(O | C]:\’f
S(Ita}oerl emb%laé@e ‘@)lgﬁQﬁgR M{ER‘R%‘%FR Rsbr@‘g@o%@&ﬁ%r% e
(CR“R"?C@)’)Mk (CRRY)| Qaldwk’),Clmob@msyy| , or heterocycl oal kyl,

ch op 3, 4 or 5

SR alesnaLly y SHiSR RSk, S, O L6,
aI Tk yéme cEBoGmarlik Fhig (GRS (CRRWO(QEIRER L 2ERE)CONR(CRR?), , or
a 017983 6 al kynyl, Cl1-1 hal oal kyl, Cl4

(CR ‘5@355&?5 Oy2, N N2, ORG, SRe’, Q(OR,

C(O)NRg Rh, C(OORe'. O(ORfl, OX(ONRg' R
NRs' C(O) NRs1Rn1, NRglRh1, NRg1C(O Rn, NRg1C(O) ORel ,
CLNRBNRg' R NRg' O cNRIARg R .~ P(R) 2. P(CRe') 2,
p(ORe' RFl, P(O)OReLORFI, S(O Rn,
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S(ONR Rnl, S(O2Rfl, and S(O2NRg'Rh'. 5 In sone
enbodi nents, R4b is H |In sone enbodinents, R5b is H,
wQodk/1atisyl , C2_8 al kenyl, C2_8 al kynyl, aryl, PCT/US2006/017983
cycl oal kyl, heteroaryl, or heterocycloal kyl, each
optional Iy substituted by 1, 2, 3, 4 or 5 substituents

| DESRNAER P! lggﬁe@t)@rl(eﬂa@raéég S gt 2

enyl , C2
hyfa ents(§§ a5 ( NERROXGFO)CR BB, CR*EDLO(BNRY(CR™RY), , or
(CR“KR)QO)B&RFR?) C( O ORe, OO(O) R, 10 OC( O NRglRh'
Q . O Rfl, NRS O ORe'
SR DA K %(%Mﬁﬁcéx BRDe) 2. p?(mé )2,
g{(ﬂ{g}@ggm?dlm@(smmemg CSaRRor S AN 2F
subs stitue enden e
b P S NP PRt B B RS R b, o g Wil
6 alkm@t%w B%l?aw Cbrcnﬁé%r@%ey SROA@R, CORG RIPCIOORT,IOCO)R?,

OC(CSNRER'Y, lee@))mﬂﬂm NRERB nggl(Rb R thz? déy ?{Z%F{J) gl m

gl i t d f
R éﬁnﬁﬁwq‘e ggék@z,} Ry PORIR) 4Pﬁ%@%°3m<“ OIS, S(O)RS R‘*Ns@,)zkﬂ
andsm R§Re C(OR, C(ONRg Rh', C(O ORel, OC(O)Rn

gq )%@éﬁﬂe %%&%%&ety@aryp%&tgé@ﬁp I?Igyl each o;l;_\t:)lfonally
suﬁgz(fe%)fzmﬁx;hﬁé 5 gdps@}ms mdﬁmgﬂlm ﬁol\r%ag: Eﬂéllgyaegjg alkenyl, C,.
6a 100), y', CN NEQBRE 1 ng) é % Ffl
o R LS A e e lob )
NR* G RINRAIRY | BR O, Praieby; eww‘aﬂbycbkﬂcﬁ@cétow B@MRIR, SO)RT,

and S@JREREUt ed by 1, 2, 3, 4 or 5 substit uents

I ndependent |y sel ected fromhalo, C1_6 alkyl, C2.6
a kS Pmbodimegss, R kis G lkyl(Sh s kgl oral, KaflbynylGheitpptionally

substifayed by0x v 3, Ky 5 su@ﬁ%entsqmiep t] @ted fr aﬁ\‘ C( s alkenyl, C,.
o e AT B o

OC(o@imRi)lgﬂéc(BbNRg‘I%Nmﬁé“@(l@ kNﬁlﬂzg@ao ORQ% GF=-NR)NRER,
B bt o
anfent R4b |s H and R5b is H Cl 8 al kyl ,

alnkeny émbodie S, Isa heter L& a
bt helgl rbo&%cllgtogl kyl", @%&tht :dﬂ)a\r{?gﬁrgts% ge tﬁfyﬁl 8 %iénally
substitiied by 2 ‘f ] ngtfﬁ%lfqt%%mnéenﬂy Wlfetgbﬁmvemld ¢1.c#lyk C@ikeryl, O
calrbhCo BB, @ OH Nos;z)R@ aiekeaég @Rl kY &E%R” B,

OC(omlglﬁa : O 1. SRel
feninice

( w}g&zbl EFT iNRgthl
NR*CRRONRE NRG PcOR‘*‘wmom R, mm@@ RUO)RIRYOHIDROReb),R",
and S(BLRRIY2, P( ORe')2, P(ORelrRn, P(OORe1ORII, S(OR,
%%Rﬁ% , . S(O) 2Rn and S(O)ZNRg Rh'" In SOFTE
ﬁcpglents YIS)I‘& C(l F@Alg) o g(a}kgl)}g}, oRG 1y alkgnyH each dptioglly ) ,
substitteBey)1n2, 6) eor P si®studn® itdependdiil QTR
caondl € B0 35 L0 g et R e
v, - REERNE § £ N0 G & O NS v
C(O)OBGM(@M‘lGO(m¢MSW®NK9ﬁ@ Nﬁsmmsgﬁ%@ﬁfeo %ﬂew)éwl n
_ el ol odi ment

ol NR@BQ%?RG%? éf%ﬁ)y% R ”g@%mf’(o‘?{!ﬁz RO nlgls Wq‘s S(o,},Rr}‘, s
S(ONRF'R'5 S{Q):RE oamel SEpP&RIRTENt s, b is 1.

In some embodiments, R* is aryl, cycloalkyl, heteroaryl, or heterocycloalkyl, each optionally
substituted by 1,2, 3, 4 or 5 substituents independently selected from halo, Cy¢ alkyl, C,. alkenyl, C,.
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In sonme enbodi nents, g is 0. In sone enbodi nents, q

is 1. In some enbodi nents, r is O. In sone

wenhwdemsnt s, r is 1. 10 I n sonme enbodi nents, BCTASBN06/017983
In some enbodi nents, s is 1. |In sone enbodi ments, m
is 0. |In sonme enbodinents, mis 1. |In sone

A A Gt AN A
C(O)p§°1100(0)Rn QREVRIR) ONRHSEISRER™, NRERM, NHg'KL‘((S)RﬁB\IRg'C(O)OR“
CENFNRURMTRIRE' B =NRHNRERY, 1%9‘) P(?iaf‘?p Rﬁ“ﬁ@@ Sopd @R
1) odi ment 15 dPRef U
S(O) Ig'qu)ﬂbﬁé(éﬁIBglﬂents UIS]. In sone
e nfio sehiermbddinenty, R“!slsﬁ 25 In soma enbodi nents, uis 3.
I In sone enbodl nments, v
nlngo%.g%ingodmmrﬂ I‘% %d?‘rfﬁfpﬁ'l Cz gelkqngl Gp.s alkynyl, arglagycloalkyl,
heter%@ghqtpgqqy@alkyl ¢agh @tiorBly siuhstﬂt;ﬁh’cnby ezhy d:of@:ﬁhbﬁltueﬁth e
o) rmula_l| N
PR b %%T%édﬁgm {if? nﬁ%gtdzﬁrhﬁ %‘fﬂa 1‘:’2»4@“6@%6%122150
hydrgxgaikis6.08Y, U!DZ@B{%‘ SRt\“ihéJ(@)Rﬁ C(@()Nnglxm(@@acﬁb) oc@)r{ CRaRb) "
°C<f’>ml,‘q“cﬁ@9§ X k]%f R Iﬁlgg‘?@ S kﬁ%')m%wﬁ
NR® %e}\'é %%’ 3 )lwa’l((X )eafﬂ)RélﬁL PONRTGRS SOOBR ], BE@YRRFTHY S@),R™,

andSK))zl\E{g‘R& or 5 substltuents i ndependently sel ected from
6 al kenyl, C2.6 alkynyl, C -4

h2'+ oaeﬁm'i’o% X‘Sbc‘:f\ﬁ %@a‘ I&eakengr@zsakww'cycloalkyl

heter@y@))NﬁgtoE&cloplkyl each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, C,. alkyl, C,. alkenyl, C,.¢ alkynyl, C,, haloalkyl, Cy?, CN, NO,,
OR*, SR, C(O)R™, C(O)NR®'R™, C(O)OR*", OC(O)R", OC(O)NRE'R™, NR¥'C(O)NRE'RM,
NR*'R", NRE'C(O)R", NRE'C(O)OR®, P(R™),, P(OR™),, P(O)R®'R", P(O)OR*'OR™, S(O)R",
S(O)NR®'R™, S(O),R", and S(O),NRE'R™.

In some embodiments, R* is H.

In some embodiments, R* is H and R® is H, C, 4 alkyl, C, s alkenyl, C, galkynyl, aryl,
cycloalkyl, heteroaryl, or heterocycloalkyl, each optionally substituted by 1,2, 3,4 or 5 substituents
independently selected from halo, C, . alkyl, C,.6 alkenyl, C, 4 alkynyl, C,, haloalkyl, C;4
hydroxyalkyl, Cy’, CN, NO,, OR®, SR*!, C(O)R", C(O)NR®'R", C(O)OR*!, OC(O)R",
OC(O)NR®'R", NR®'C(O)NRE'R™, NR#'R"| NRE'C(O)R”, NR#'C(0)OR®, C(=NR)NR#'R",
NRE'CENRINRER™Y, PR™),, POR™),, POO)RERY, P(O)OR®'OR", S(O)R", S(O)NRE'R™, S(O),R?,
and S(O),NR#'R!,

In some embodiments, R* is H and R* is H, C, 4 alkyl, C; g alkenyl, Cy.s alkynyl, aryl,
cycloalkyl, heteroaryl, or heterocycloalkyl, each optionally substituted by 1, 2, 3,4 or 5 substituents
independently selected from halo, C,.¢ alkyl, C,6 alkenyl, C,¢ alkynyl, C,., haloalkyl, Cy*, CN, NO,,
OR™, SR*, C(O)R", C(O)NR#'R", C(O)OR*", OC(O)R", OC(O)NR#'R™, NRE'C(O)NRER,
NR*'R™, NR¥'C(O)R", NR¢'C(O)OR*, P(R™),, P(OR™),, P(O)R*'R", P(O)OR®'OR™, S(O)R",
S(O)NR*'R™, S(0),R", and S(0),NRE'R"™,

In some embodiments, (Y )g-(R*)-(Y?)R™ is H and ~(X"),-(R™ -(0),-R™ is H.

In some embodiments, a and b are both 0.

In some embodiments, r and s are both 0.

In some embodiments, g, r, and s are all 0.
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C(O) ORel , OC(O)RL, OC(O) NR8' Rh-, NRR C(O) NRL' Rl ,
NR8I Rhl, NRg' (O Rf, NRg1C(O ORel, P(le)2, P(ORe')2,

WORWRRIR, P(O ORc' ORfF', S(O Rf, S(O NRg' Rhl, PCT/US2006/017983

S(ORR ', and S(O2NRg'Rh'; R3b is H -8 alkyl,
C2.8 al kenyl, C2.6 al kynyl, aryl, cycloal kyl,
hahggml)dmgl;s I{]ﬁgg&gg&ﬁ oaI kyl, each optionally

s bstltgéed ¥ or 5 substltuents
PPsptssaf Act ed from hal o, C -6 alkyl, 10 C2 6
allkmyelemb@n&tsadlkynyl Cl. 4 hal oal kyl, Cy2, CN NO2,

O NRR Rh’ 0 ORel ORF'
%Bnﬁg%%“fl%%& o 8§ N)Rgl Rh1, NR8IC(Rh) NRy é((:(@ )Rf

NFtsm(e@r@Rh,ments HERF1)2, P(ORdI)2, P(O Rel Rf |
mg,ﬁr}mts%l bRII S(ONRg'R ", S(0)2e, and
S(O)ZNR Is H Cl1L 8 alkyl, C2.8 al kenyl, C2.8

alk Iemb%ﬁ“%nts @y oal kyl, heteroaryl, or
heﬁmem(s(bdaﬂdn{gy;llso each opti onal Iy substituted by 1,
Smed pr 5 subsptuents i ndependently sel ected from
I? &i‘“é““&ﬁ“ﬁéw 15 C2_6 al kenyl, C2_6 alkynyl, Cl-4
hé#l@aiekylbodn@y@,mm NC2, ORel, SRel C(ORf,
Cﬁ&)&é@%ﬁ$omﬂ§ﬁ&»éﬂq ’ CXX()I? OC(O NRg' R', NR
O)NRR'R' NRgl g' (O Rf, NR8|C(O)ORe|
P fop om ‘iﬂ(‘mén)lzo P(O) Re O P(O ORel ORf' S(O) R,
S(IQoNRngduneﬁiéQ)BR and S(O 2NRg' Rhl; Cy' and Cy2
0|mr(gade 1%J‘Iaetntl% sel ected fromaryl, heteroaryl,
cyc P Uibfer ocycl oal kyl, each optionally
sérb@tnptﬂlub@umemynls 1.2, 3;4 or 5 substituents
| ms%{ql@@[gﬁmﬁe;{m%q; gcted fromhalo, C-4 alkyl, 20 C2.4
al kenyl , afkynyl, Cl-4 haloal kyl, CN, NO2, ORe3,
#Pesgme@@ments e(wo) ‘NRg3Rh3, C(O) ORe3, OC(O)RB,
dRgRA3ats, NROiBRN3, NRg3C( O) Rh3, NRg3C( O ORe3,
2. P(ORe3 P(O Re3RB, P(0O) ORe3CRf , S(O) RB,
Szxdﬂ%ze%tﬁﬂ‘g? %272 , and S(O) 2NRg3Rh3; R and Rb are
i hﬁepemdwdtﬂems sel:aect ed fromH, halo, Cl-6 alkyl, C2_6
a nyl, Cl -4 haloal kyl, aryl,
Hésgﬁyélﬁbog%eﬁé?lesr%ar yI het er ocycl oal kyl , aryl al kyl,
#&P’B&FWW&W&PB heteroaryl al kyl, 25
hetseneemeligRhkyial Kyl , CN, NO2, CRe4, SR ", C(ORf4,
QNR%éB C(OORe4, OC(O R4, OC(O NRg4Rh4
%@3@@%4 NRg4C( O ORe4, P(Rf4)2, P(ORe4)2,
P@@))rﬁeetmodqnentp(x(a)ﬂ?emj?f 4, S(O R4, S(O NRg4Rh4,
s&lgglggggm 1o (Q)ZNRg4Rh4 RelRe3, and Re4 are
i hdependent y’sel ected fromH, C -6 alkyl, C-6
Ié‘lsﬁ‘é?%%h(’dﬂn@s gisal-kenyl, (Cl- 6 al koxy)-Cl 6 al kyl,
Q&s@n@énkb)éﬂ%lents atvl., cycloalkyl, heteroaryl,
het er oc oal kyl , arylalkyl 30 cycl oal kyl al kyl ,
ts%lpe%%%‘/’ ¥y} Sahd het er ocycl oal kyl al kyl ; e, R 3, and
Rﬁ1401m’®1blodlﬁiam£ﬂh6|&mﬁprldSSﬁtE&B\%gticfnth\kal'mugII:6 al kyl,
Cl.6 hal oal kyl, C3,6 al kenyl, C2.6 alkynyl, aryl,

cycl oal kyl, heter oar";H,Y and het ggcycl oal kyl; Rg', Rg3,

—

and R4 are independentjly selected fromH C, .6 alkyl,
Cl . 6 hal oal ppLR3 kenyl , 6 al kynyl, aryl,
cycl oal kyl, aryl oi:gq |3j5g<y|; 35 R'1,
Rh3, and Rh4 are |n|depen ent y sel'ect fromH C, .6
al kyl, Cl-6 hal oal kyl, kenyl,” C2_6 al kynyl,
aryl, cycl oal kyl , aryI al @‘b/ and cycl oal kyl al kyl ; 15
4 WO 2006/ 122150 PCT/ USZOI?6/ 017983 or Rs' and Rh'
together with the N ato o which they are attached
forma 4-, 5-, 6- or 7- nenbered heterocycl oal kyl
group; or Rg3 and Rh3 together with the N atomto
which they are attached!4orma 4-, 5-, 6- or 7-
menber ed het erocycl oal kyl group; 5 or R4 and e
together with the N atomto which they are attached
forma 4-, 5-, 6- or 7- nenbered heterocycl oal kyl

gr oup;
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ais O0Oor 1; msOorl; t is 1, 2, 3,4, 5 or 6; 10
uis0,1,2,3,4,50r6;and v is 0, 1, 2, 3, 4, 5 o0or 6. In

weanw/1lentsodi nents of Forrmula 11, when -(X ),a Reb/US3006017983

then -(R3a)a Rib is other than: i) phenyl,

4-i odophenyl, 4-chi orophenyl, 4-bronophenyl,
wheréig:met hyl phenyl, 3 15 net hyl phenyl, 2-nmet hyl phenyl,

2, 4-di met hyl heg , 2,6- dlnethylphenyl

2.% lﬂﬁcﬁé%hw(gRM(O)(an)v di met hyl phenyl ,

2-Kek bQQﬁ]&@h @Pg\éhcenyp C,. M¥§Mk91%ﬁe§erﬂé& LARRGD clohl

eacho%magﬂugl t 1 egel n_each
AL ?CV’Y > 3SRy F“bstme(lt@)ndepélséamyaémeé fromp hile Gad dligl,
Cs.s adeatnd (1 & alkymgll, (ALthoﬂm 09, CRINGIERY, |SR0R§(O}N"3¢ qalﬂ ng at
C(O)bﬁa%c o{?@% olbiol Rplbh i 00)p }ﬂg%pge_
PR, #’( %r?e P | M@B”OIF% SO)R", ea))BR%R%stO)zmﬂrhna SEY,NRERY;
" :@;HE&%T?J%‘S E’llke%:nzl éf Xlkyng’/f a@%&ﬁ%&%ﬁ)ﬁe‘fﬁog@l or heterocycloalkyl,
Uied Wd?eﬁyélr?aéwbﬁftgwegté inleperslently seierteR b hal CTy Galkyl,
Cas a&bﬂyy Cas eﬂﬁznﬁ @l oy, CE2ck, No, kmy Isr* Grofk” syl . 25
C(O) hl Q{ Q) gthl I\IE%?% el )
) Q% ) VR R R BEFOI0R",
PRy PQ@?E ;C&WF&CP@W‘“OR“I\RS)KS( SHORR: R‘" B(CF)Q‘R“) ahd SEE)MFRE,;
5 alkyl
S .géﬁo .and % g% by i) Beroa s ey {rpglog
‘iﬁ forialy Jubstifffiediy d 2 6&@? subgifyepis méqpmsipsaly|sglecy@ﬁgmh¢1mcemntyy
Cy.s alkenyR Co lkyfylOT, , hﬁoaiﬂcybsyl NN, A Rken gﬁf Q!E%gxm ¢ Nsl@iR@Ct ed
<0 hi gl 1 € 1
R e s g ey
PR QE&R"@R“ R, BOIIR", S(ODK”@@NR*:lf@t:(s@)mganaeMO)zNRmRm
N
chqg g@f SN ed bgé,@ % Qpr 5 subggh:gntg@@@ﬁﬁgly Rikctefl ﬁors bima Cy4 alkyl,
Cos alery 0 st Cul RoaBOIDRINISORE, SRR OIERI)0 B foyope
- 2215 PC’T/ o6/ 013 8 B‘io
ociofi!, Bl Nl M SRR R 3. POB - RO RP
P(O)GRA @nRe4 HOIRT HOMRIRS, S(O&Rﬁaan(DeZNRéRFb ocyclyl or
het |
lgz @ﬁ@{@)ﬁ@ III’ML, eﬁdeﬂtgy %g&éd%&% ﬁ Yla&g' % licyg}ézﬁ %léeﬁéné‘é ﬁ]{zc}'rylgcm
haloa a@/&,tc&ioaﬂlw tfr% %@pcyo{o@mmlay@m&lqlalkyl heteroarylalkyl,
heterofyCRRalRYA) T (Y, (NORaTRY", swﬁ@@ %@%“d OC(O)R®, -
O ) 4 e4: f4
oc 033%%% ORI
P(0) Ry @B( (NRﬁ(g"(BFi’aRD)zR” apCRORNRER(.O) 2( CRaR) v,

R u v NR &0 ﬁ%{a ted(fgo%af? )(ﬂ 6 zﬁgy?%a} Iﬁxaloalkal 82 6 al%enyl (C..
¢ alkoxy)-Cy¢ alkyl, C,6 alkynyl cycloalkyl heteroaryl heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl;

R™ R® and R” are independently selected from H, C,4 alkyl, C,.¢ haloalkyl, C,¢ alkenyl, C,
alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl;

R, R¥, and R¥* are independently selected from H, Cy6 alkyl, C,.¢ haloalkyl, C,¢ alkenyl,
Cy.s alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

R" R™ and R™ are independently selected from H, C, 4 alkyl, Cy.6 haloalkyl, C, ¢ alkenyl,
Cyzs alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;
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R is H COR, C(ONRBaR8b, C(OOCR8, Cl1.8 alkyl,
C2_8 al kenyl, C2_8 al kynyl, aryl, cycloalkyl,

waebwriezisyl , heterocycl oal kyl, aryl al kyl, PCT/US2006/017983

cycl oal kyl al kyl, heteroarylal kyl, or
het er ocycl oal kylal kyl; R2 is H, Cl.6 alkyl, or C3.7

cy&l it a ar endent | y

VS FORRKI iogdes i aﬁ & e ‘g’?éﬂaﬁéﬁiﬂ“ﬂ@g‘%‘ Ry

memberedheterogyslopliod pioyrs,  het er oaryl, or heter ocycl oal kyl ,
eaaiR"apd Rﬁfb@ﬂh&YWﬁlﬂ@@N'a{ohﬁtt@thaythe} arezattacﬁed 0 g 6.9 75

titue i ndependent |y sel écted from
memgﬁr%%ftem@ﬁfg@%é FR¥hyl, C2.6 al kynyl, C, 4 hal oaI kyl, Oy',

CNr Rﬁ@@d R™ QORaler wiBRaG N atcin@®) Wfich, thegz(al@)aiwa%d %}I&Il F;i; 46 O}S qg?

- : NR91C( O) NRs' Rh
%@&W %%’z@qqme o = N)R)WRh

NF?RSQIET-INR)NRg R'", P(O)2 P(ORel) 2, 20 P(ORe'Rf ,
P(IQS@REi(Rf vy S(Oe, S(OWN, S(0)2e, and
Ribis H Cl1_8 alkyl, C2_8 alkenyl, C2.8
aI i 13/%1594 \yﬁ’f‘ifl cycl oal kyl, heter oaryl , or
hetle(P,@C%(aMoabMymd each optionally substituted by 1,
V1s°>@ 1% oly, 53 s6ubst ituents independently selected from
C2_6 al kenyl, C2_6 al kynyl, C -4
haI oaI kyl , Cl 4 hydroxyal kyl , c,yz CN, N2, CRe

%ﬁzg)me %@dﬁflmts oﬁéo@él[ﬁ%[\l\( F\”gl;th (%‘%%% fhe%g g dj ﬂer ’[h?5
NRS' C( @)}’%&@ ‘l\ﬁgf(?hmﬁ @enmﬁﬂzr@(oﬂnwl)wmmyl 3-
methyhhReyl, )Z‘quﬂ]%mﬂ Q)Qdmﬁﬁlﬁbﬁﬁ}éa‘6 dlmaﬁy@h%@ gﬁ)nneﬂly%gy A 5,6
ime I S
a ﬂ%ﬁ@: gfp%jé?z délfﬂ%g' O)Sé?tr‘%? %{‘P’]kynyl aryl,
cycl oa!l)kWIz HHERE owtresein, eacduR" hteitl%mmyapbrﬁa{ﬂ&m ethyl?@@dm
oxadi@ple bRy YubSithRSE M&b&ﬁ% Q?f)helx ?onﬁy i atfé %/?Ill%ss tept s

WhlChlndeﬁendent ly selecte

, C2.6 al kynyl, Cl 4 hal oal kyI Cl-4
hydr OXI}A)%lesyllkyl Q@)r(cg‘%kaloh@) 1 O) R’
A(ONR'R ", (O ORe agaﬁy szo8
NRS' C(O) NRS' Rh' , NRs' Rh NR ) 17 V\D
zé@emquopg@emeﬁhmaemﬂol?gss NR8' C( 0 ORe’
ClirbiRe élﬁﬂ%gm%ﬁs cﬁ%ptge%&ﬂ&gﬁ)i 1, ,6512 or’s

bt “;ﬂ? . P(O o ORel
Subst %%‘6 endently, %ﬁleée‘tﬁr%kéo Qmalkybez amzcemwmgmw) @ (il R3b
Cy, Moy, DY, SEi°t b(ykE d(b)NR@K*‘t@oy&me‘CBcEdjﬁW cﬁ‘;r N@t«;lkac hed

g1 Qjﬁ‘lﬁkl 1 gt ' ! erero
R 6 it oﬁha’l I ?F@?‘“ﬁ?goﬂ 4 P(%‘%Zg(qgr )2 @D}%é& ituents
P(0>0§ PROSHOR W’@é‘l HO)LRY af YO, KRIRY. CL 6 al kyl, C2.6

i mbolifefs, A 0, ! k l N2,
. a ‘%8196’4 Ige%% & l%lqyaé/z S%éfﬁﬁ g 285&8 bstlt%llig 3,40r
su SW@)HHP&ET‘M} yse ailq;QQsRle C:Nlee@htCM MO hatbalkyl,

Cy’, CNRSQL0R) GRE!, (:(oﬁ( NRSfJQ) RRRoe 0'?[{‘0?%%5)’ NRERS

gl 4 and
M T %rk%s&n B Sl o i o
P(O)ORN@R'", S@)& é(Q)NRHRH $(O).RA, andS(OLOR Y. nenber ed
het er ocycl oal kyl group optionally substituted by 1, 2,
3, 4 or 10 5 substituents independently selected from
hizseye eabodiments (i congRuls of thegimyehtion GveFomtigtny | , CL- 4
hal oal kyl, Cy4, CN, N2, ORe, SR-1, C(ORf ,
C(ONRR RM (O ORel, O(OQRf, OC(ONRY'R ,,
NRR C(O) NRg' Rht, NRglRhl, NRg' (O Rf , NRglC(O) ORel,
S(Oe, S(ONRgV1l, S(0)2e, and S(O2NR9'Rm R6 is
hal o, Cl1, alkyl, C2.6 alkenyl, C2 6 al kynyl, Cl.4
hal oal kyl, aryl, cycloal kyl, heteroaryl, 15
het erocycl oal kyl, aryl allkyl, cycl oal kyl al kyl,
het er oaryl al kyl , heterocycl oal kyl al kyl, CN, NO2, OReZ2,
SRe2, C(OR , C(ONRg"'Rh2, C(OORe2, OC(ORf,
OC( O) NRg2Rh2, NRg2R'2, NRg2C(O Rf NRg' C( O OReZ,
C(=NR ) NRg1Rh1, NRg' C(NR5)NRglRh1, P(Rf)2, P(ORe2)2,
P( O Re2RB,
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P(O ORe20Rf 2, S(OR , S(O NR-Rh2, S(\O 2Rn, or
S( O 2NRg2Rh2; R7 and R8 are independently sel ected

wébraw k1€l 8 al kyl, aryl, heteroaryl, cycl oal Rgi/US206/017983

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl , and het erocycl oal kyl al kyl , each
optionally substituted by one or re substltuents

i ndependent |y sehqgted from % OoH Cl4

al koxy, Cl14 hal oal kéyy, anlnqz anino, C2.8
di al kyl amyn C1_6 allkyl Ikenyl and C2- 6
aIkynyWéméMé—éﬁQIBSb ar e |ndec- nt]y selected from
H, Cl.6 alkyb, ~ alky Zﬁﬁéﬁ f@£2 6 25
al kynyl, aryl, cyc oalk‘ ryI

cycl oal kyl al kyl ; @21, 3, and by ar@

i ndependently selected fromaryl, heteroaryl,
cycl oal kyl, or heterocycloal kyl, each optionally
whergfiibst i tuted by 1, 2, 3, 4, or 5 substituents

dapendsablesosdoh o Oy oy At Bl

°r51%=Re3 C(ORF3, C(O) NRg3Rh3, C(O)ORes OC(O)RB

Oy OI'NRg 8 Rima, y? &JR@ﬁEfdaﬁdem%G}%&d@) S( (bgRgﬁgﬁ?b
<CR“%%°D@R%§%§§§%§%§E ek Rr)p%ﬁ?%? R R“&.»C@S)(CR“R X
(CRﬂth@Mﬂ&@gﬁﬁ%ﬂﬁ@%ﬁygggéR“ BsTm?gggg?EHCM?;gaLsﬁlkyl
(CR7F, (09, (R ORR'RY), (0 % (

i e RN R

C@OS"R@@RZ}C(W@@@O)@( ﬂ}’fl’ Czsa%( —K]h' g%

o A0 R St o @g@vggg%w 4

heterop(c@plRRelty Rl 4, S( O) Rf 4, S(O)NRg4Rh4 S(O) 2Rf 4, and

S(R(ZD)Z;;[\IB 6 al kyl, C,.6 hal oal kyl,
3a6sl,§l e%?ﬁndq ygamSk ynyl, aryl, cycloal kyl,

|RyP >Ry R™ a5¢ indepgndprglay Bﬂgﬁreé [ Ci. alk31, DR aRBHEICL 2BYRA, aryl,
cyclodBéT h&ﬂ&&@ﬂ er Belef &G loarzd eécﬁ oﬁon@ subg‘hl‘xtgc{ bﬁ/l\llcg 3@9’ é shiktithbnts

hal o
mdef)enri%lg}g] e:l éﬁ%ﬁchaloc rq alkyl Qg,qa eg)fl,ﬂ' aqxlwlyl C,elhaloalkyl Cy', CN,NO,,
OR® é&él%wmbwmm Bl OR R (ORE JoINIREY, RREC(ONRE'R",

glmhnﬁﬁp@@ﬁ@ﬂkgzcgﬁbﬁ%g%ﬁf : H@ﬁ‘&(%@h\ﬁ%ﬁ“ﬁ(@ )
PORAS" GO BB SR s<oaw‘1§*als@m heS@DEFR!";

h atey1e Y. Qc{llg’ﬁ bk%llk.enﬁ [%Lx ?r(}lgl%llyarflo%%q%ﬂg@ :hEtXrPQLIF% !heterggy&loa]kyl
cxch o En S B2 24 e eﬁﬁasah*errtg/m@eeqnéwwleprp@ﬁmmalm &yl
Cas albdnkli/Czra alkny) ChatlavalkdyC:. s HydroR iqti hetONr 18152 c(:)iﬁﬂgélﬂlj | §6)Rﬂ
C(O)I\gg%{l @%eaﬁg%4 (gﬁémg%p@ﬁogﬁ)ﬁw%se cRgd‘]R %{6
NR#! C(%)OB“a(F(kI)TR INREIR" GNRECEARRNRE RC2(FB'),, ﬁ(@Rajz @@ww 2.6
PR Bl 98 0 QLS

ﬁ ndently selected fromH, C -6 alkyl, Cl.6
hR"l Qaj Kéﬂbﬁl Cgallénylai KW"Jy} argzcﬁ oQLa)F%nt%lloﬁla rxqet’erocyﬁg)aﬂcylh q

| ryla
cach "ﬁ?ﬁ’na@@&éﬁt&‘} %y £ ‘%1%5 kPR 1?®P%ﬁ¢néhsetehfe°}/fnan halo, Cy.s alkyl,
C': 6 aH@tIYIana eldyrfyD Cm haloﬂkyl 61_4 hy@roxﬂﬂ ? C F&] s R:l SRelt h gOI)Rﬁ
oge

c<0>ﬁ@$ﬁrﬁﬁiﬁﬁp§%@#tag>%ﬁ%‘ 4 org‘%@@%l&“‘awﬁ%@“ NOFIG@RY- |

- or 7- nenbered heterocycloalkyl group; or Rs3
‘and R1|3 together with the N atomto which they are
attached forma 4-, 5-, 6- or 7- nmenbered
het erocycl oal kyl group; 1@r R4 and e together with the
N atomto which they are attached forma 4-, 5-, 6- or
7-
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20 nmenbered heterocycl oal kyl group; R is H CN, or
NO2; ais 0 or 1; bi sOor 1; msOorl; 25 nis 0 or 1;

WO 20%/102160 1; gisO; r is 0; s is 0; 30t is BCTAS2B6/017983

4, 5 or 6; uisO, 1, 2,3,4,50r6;and v is 0, 1, 2, 3,4,
5 or 6. At various places in the present
81§ @i MR8 td L gl Q n ! he
e b“?@ﬁ; .C‘?"‘“I;F*SER S R PR Bl ki ges. 11
POIPR Qe SIPR o HDYRI B, é(ﬂ)@é‘ anH SO)NRER"'nvent i on i ncl ude
eagr’ ﬁﬁdﬂé‘)ﬁ(wb R Rt Qfﬂ%e N E&@&‘PJWH@O reBI W aclile% ?oer‘—rtnﬁ 4-to

n{gg ere({ 9l cﬁ)u]g}n roups and ran
Riprogycloyly apiperB el p oY LOsh 6067 DhDERs
mdepaﬂldwly Selected dip@ tilb,iG. adlkyy, G pineRAad,  bikyry 6] \MM@' CN, NO
o C h £l 51 1 h
?ﬁ:‘? ¢ E&W e e e Sl
d\‘RgiQ@an»%ﬂlﬂﬂoﬁom@‘l@t s(bbzﬂf‘ ASSOFEREIET ei n
sdra@l )?(R““)E(Qﬁ)sl:i“f/aéid?gg ggﬁggkvg%ﬂéa% ol %hufﬁ At&h% ugh&cx they
are af[ag‘r F" ?%‘7“?? ity megibsred-hieteropysloptid ioroptionsdly pnb@mdm A>3, 4 or
5 subﬁla}yabinéeptafdeﬁtb[sm:t:?afrbxﬁ Ralb, i, Patig/n c5f :flll:eﬁtﬁ(‘(tZQ a&tﬁynyh@f %atﬁéﬂéy'l
D le ha certal n eat ur es
ny@g% 901% r’l\s/ién’htdlzdg?IR %I\ﬁ%‘% (go% rogl(%\)ﬁl’t ( H@s&i bed
NR®'G@NRYR" s RS %%t%ﬁ(@&ﬁaﬂﬁmmoﬁoyﬁ‘m@)mm sOpa" ke

S(O)ZNRGR*ilded | n conbination in a single enbodi nment.
ls(%fﬂs vari ous features of the invention which
are,” foOr

1o PHY)s oy alkails CarsialiastyL iCns hatveliop camtlesyeloaiyl, beteroaryl,
heterosycﬂrglkel mﬁﬂk dyﬂmylamnhe@ér&@lén@ ﬁété}ydxgl%ﬁcy&%géﬁtr%z}’m?“
e2 ) erel
SR, LR GRRRY, Gope BERIRE N R R S o
NR %9&?%8&%@ FRU M(ﬂ)NR“R%W)QP«)R@D,&?(@NR@r

rOdaRE g FyoTRlaliorke QeRiniRe] ude Tyl (1),

h
bﬁ}t éld éredldepef‘fiebti/}'tswcmd%@éﬁﬁﬁyé alkyt, atylhepdrdaryl,wpaidaklyl,
hetem(:}@loglkyl aﬁylﬂmthylbrparylﬁlﬁﬂﬁﬂﬂydﬂ{ylalk@?%%%%Ly)c}oalﬁﬁg%& Q?chl i ke.
optionAfly A5, B.can _contaln from1 to about rom 2
piofy bl 3 54 G e Bty stmhhemio BB OOn 1
Cia alk%brﬁx@@(@@bo%oﬁ&ial@lm@o;@ s diblRylimido, CQY: a]kfyr Q{Qaﬂ(eﬂyp and C,.
salky@hout 3 carbon atons. 15 As used herein, "al kenyl

f.ers fo an al kyl group having one or nore double
cg Bﬂﬁ{ cHF %??end%lﬁég cctegiangl, €1yl Byd halgallo % s llkablude

alkynygtammydlqampr eyl and @agaﬂ(ﬁﬁk}hl ke. As used herein,
alkyny, ars.to a roup having one or nore
tr # ?9 é@’;’raggéy &3 Ft?%ﬂ%n&ﬂtzvﬁa%“ed%@mﬂlélefﬁwowhgmclogllcaéms
heterogﬁ]@iﬂ@deea@tdnquylly sulptitofey by, 2, ﬂm trb Elfblstittle}itﬁ mde‘fs‘éndéﬁt@lqelected
fr grei a S avlan
om ht @ Qlk}’l @24laﬂ f(&“a 1%14 PC}Q%%% )R g

ogen bstl

O 33‘?@9@%, PS(Q)E ,.%OMRBHSR@I& FBECOHR, NK?EIG)OK'Z‘HCH

S(OREBEBIR=RIFASDRHRS, Iaﬁd@@)zpeﬁgsmsed herein, "carbocyclyl"
cont ai ni ng no doubl e or

gROURPSy AL e sat.urat é
tri p? ToRdeyndently s %ﬁ? #8?15{’%" Ei-s YL, CofenilifingfkoieCor
haloalleyl, payl, ewmglkel, Ipterdaryl, péteodycloglisy), a6¥:0dyi, 6ycRyEyINRAIHRGR arylalkyl,
heterod¥BIb£Hy1dASA, CN, NO,, OR%, SR, C(O)R?, C(O)NR¥R™, C(0)OR*, OC(O)RY,
OC(O)NR¥R™, NR¥R™, NR¥'C(O)R™, NR#C(O)OR, C(=NR)NRE'R", NRE'C(=NR)NR?'R",
P(R™);, P(OR™),, P(O)R™R", P(O)OR*OR™, S(O)RY, S(O)NR¥R™, S(0),R™, and S(O),NR#'R™;
R*is H, C, alkyl, Cy.¢ haloalkyl, Ca. alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;
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Car bocycl yl groups can be nono- or polycyclic (e.qg.,
having 2, 3 or 4 fused rings or spirocycles). Exanple

woantwaeyisbyl groups i nclude cycl opropyl, cycl obargis2006/017983

cycl opentyl, cycl ohexyl, cycloheptyl, 25
cycl opentenyl, 1, 3-cycl opentadi enyl, cycl ohexenyl,
nq@@gﬁﬁﬁ@lcﬂg;ﬁbnyl nor canyl, adamantyl, phenyl, and
e, | ike. Carbocyc groups can be aromatic (e.g.,
a‘? idi] C-mammloﬁwél@leﬁﬁ iCes qllenyd,. Ga.s alkymylcdrpladyklydlty), arylatiyis@me
cymﬁmﬁmﬂﬂnents carbocyclyl groups can have from about 3

aQ@q$3 gar bon bout 3 to about 20, about
3q? afboJ’P areé‘}depsﬁ%ﬁffy Sée%eé frgB & Er-2Ikyh Fdloglio 6 alimayl
(Ci6 tikoar)-Gra RIBYING 2. "2 by, ryt, &}chﬁlByl {hete RO Edcydoalkiyl, RAARYCI 1 C
cycloﬁlﬁylﬁkyi hgi%érglglkﬁ’o 1§te90cc;[1 E’%’i ri ngs) 30 aromatic
drogarbo ™ & phenyl , napht hyl,
r%’t R aBerwqiR etﬁ@ﬁemdqmbmg&c;ed rfmmahgzi salkyl, Grdnlydiyl, anghlichg,

Cnamm@@mylawﬁﬁ E&%ﬁ%&Sﬁ%&éqml 1 groups have from6 to
u y%$3c pn at ons. used herein, "cycl oal kyl"

a&? ’Sﬂeﬁfqdﬁnﬂﬁ setepigd fiem HeCiis Ayl Gis hjoatlyls Ciz ed
alkengl| Gy hikynyh by ycloalkginalylaityk wagtlodliey kY - Cycloalkyl groups

I B - | ' ., -hav 3
4 Rodt PRICCp P RinaB RN b oty CobpBg pes.
alkenyl, >4 alk@yh pril el lgnﬂ@@@boammyhmgwbups can have 35
f oORA' ndlRY' a4t widDhOREBAR v@ﬁcﬂ% atrtagheg k?o%ta§ 1?’ &L l?;) n

bout 10 carbon ato carb
mammFQH%ﬁm?ygﬁﬁg?RV1 groups can further have 0, 1, 2, or

3 olRTiimldR "ogetter witothe atbin tolwhic ftheg art hitaghe® forRQA]S.. 6 '%L‘ %0

1;@@ha5%% definition of cycloal kyl are’noieties
fhetmbe 9d&m{$g§@ nore aromatic 20 WD 2006/ 122150

Pefrlilw 6P iPOsiH tha Y aors tofwikob they ire attached &vinag-, &, BoRT. i N

mmﬂﬁ@ﬂﬂﬂ&@ﬂﬁﬂﬁﬂéém;he cycl oal kyl ring, for exanple
WéQ g@rlvatlves of pentane, pentene, hexane, and
| 7

tegsiberyity e Noatpm gibics ey prg atvalted 6rmatio fs 6-of 7-a
mmmmw¢MMakkyhugr@u@ can be oxidized, for exanple, having
AR 09008 or Blflde substi tuent. Exanple cycl oal kyl
gr oups i’ncl utde cycl opropyl, cyclobutyl, cyclopentyl,
c9&0méxyl , cycl oheptyl, 5 cyclopentenyl,
cy&knﬁexenyl, cyclohexadienyl, cycl oheptatri enyl,
nor.b nor pi nyl, norcarnyl, adamantyl, and the
Ipﬂ%ggﬁé used herein, "heterocyclyl" or "heterocycle"
refséreg1t 0o a saturated or unsaturated cyclic group
ehelLp one or nore of the ring-formng atons is a
heteroatom such as 0, S, or NN Heterocyclyl groups
i Atl%ude nono- or polycyclic ring systems. Heterocyclyl
ofebps can be aromatic 10 (e.g., "heteroaryl") or
non-aromatic (e.g., "heterocycloal kyl"). Heterocyclyl
gt 80ps can be characterized as having 3-14, 3-12,
3tid0,2, B4,/50r@f 3-6 ring-formng atons. In sone
n het erocyclyl groups can contain, in
HE|S$QEL%§ At f@ast one heteroatom from about 1 to
ahBdtl, 2.3, 4, 5ab6ut 2 to about 10, or about 2 to about 7
carbon atons and can be attached/|inked through either
a_carbon atomor a heteroatom In further
e‘ﬁ’b"&ﬂ‘i"ﬁ@ﬁf@ in thi pregent specifigttion solatitudngs of xérotions of e Bvention are
Ciscloshbiv el ok e O isSHeclich iRuad s WE vk ®h il {aC0E Buery

ternlze | es of heteroc
md1v1da}11%1r1‘gcor%blﬁmﬁglr WBIPWFFO‘} ISIIIFB groPPﬁ BFopiio |Fp1h@<ample the term “Cy6
plpera2|nyl tetrahydrofuranyl, tetrahydrothienyl,
2, 3- dihydrobenzofuryl, 1,3-benzodioxo|e,
benzo- 1, 4- di oxane, piperidinyl, pyrrolidinyl,

i soxazolidinyl, isothid2olidinyl, pyrazolidinyl,

oxazolidinyl, thiazolidinyl, imdazolidinyl, and the
like, as well as any of the groups |isted bel ow for
"heteroaryl "™ and "heterocycl oal kyl." Further exanple

het erocycl es 20 include pyrimdinyl, phenanthridinyl,
phenant hrol i nyl, phenazinyl, phenothiazinyl,
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pyri dot hi azol e, pyridinyl, pyridyl, pyrimdinyl,
pyrrolidinyl, pyrrolinyl, 2H pyrrolyl, pyrrolyl, 25

woebteahyido of ur anyl , tetrahydroi soqui nolinyl, PCT/US2006/017983

tetrahydroqui nolinyl, tetrazolyl,
6H 1, 2, 5-t hi a-di azinyl, 1,2, 3- thiadiazolyl
tis Speiriba) Afllnaanl
ol 1ls - & 3 MFWldaml? dé%l%sr eny?'1 © thé?@fl’ﬁ“ alkyl, f; ‘glﬁﬁl/ Iand

C 4-t hi adi azol y
6ﬂ¥%|enoth|azolyl t hi enooxazol yl, thienoin dazolyl,

tHt® }ﬁh’ﬁﬁyﬂtend&d thed e '?sb’rhpouﬂds %f s ﬁ('énﬁcﬁlcél_reyskable 1AF US%d herein “stable”
i azol i azol 4-tri azol

refe“;tg% Qnn"‘é’n‘XWd thag‘é f‘gﬁ‘i}ed‘fl r %%(vi ailrﬁlés? IF%VIPH togusedil émﬁeyor purity from a
reactign 121;@:6 @udadfe@bbl cylable df Rrditationasth azedficddious therapeutic agent
4- OX azo azo
° )(Ia; glrgégﬁyé%ﬁgg ﬁf’ (iellf'can featflres g%eﬁ%v%%{x Wrcﬁ alalg()]i,ﬁ!ﬂnl% 9qscnbed
in thezfppta(up Enarase; e pdiments; W@)@hib bapydvidedjiniconilsihatich lnyllsmgle embodiment.

Conv&ﬁ‘dly, clarfoyd feaﬂn@@%@%benﬁ&?%&%ﬂ gﬁ?{ré(rkt% dgs%ggeg Xntéxt of a

sunlemBZ t hi of u gg ggnzo thio enzoxazo yI,
BRI R A SB AP bC mydvi Fﬁ%%@byﬁnmbéﬁ%@bﬂﬁ&m@qmwn
be"rwsezdchmamuhg/iemn bigviisaéhi @2HrYd a saRBRAMRSRH 5B which is
stigfihdbi SF6lc B BOGHE ano [REBY b e [ ART fp%w',gg' sl (e 1

deca- hydr oqui nol |
Propy}y japel, &pRspRYD o putyl3els], trelmtsé,hwmf usbatgl), pentyhigyd., n-f)umzmpyﬁtyl

neopefiigth),Raz@d MJe; Aﬂalkbl%ﬁﬁp %Ql)ﬂf’im fr&l@[ g{;dup?/d fror§ é t a'gm.‘?%i Er?{m Tto

i mdazo

I
about‘w fralry?l 6%/ ;ipr)ut% 1}[21211? Hlﬂn g?_’ﬂt ?plfmml 1 ﬁ‘d@l"‘é ﬁyqr from,l ﬁu@putﬁyarbon atoms.

| Ad oberd herpiy)| “aﬂceﬂyﬂﬁéfyx’s to ﬁldikb/@&ip)ﬂi o‘ﬁ@ Qlelﬂ&é)fld%l@ R¥bon-carbon
ndal i nyl, i soindolyl,

nds e u enyl;prape o
bo dsl gg&lglr %{)E%y Pupslglgo?ehl az%1p i "é{ﬁ&“ﬁ%ﬁd&k&zm yl . Further
eﬁéﬁﬁﬁé@rﬂ@f afiny8T refip b ersalkym glouigving dneADnRROGHIE 2202 Qarbon
e Qlﬁﬁéludé‘&}%% nﬁwy&y] Yha dp@; di hydro-1H

pyr erindin erazin-1-yl,
8811 Peaffn% "falge]lkyl rgfsla A M@ l;_gr%ylp gavmgpnqjqr mog_e.h]]ogen substituents.

Examﬂg: m@mgbupqaymcﬁ iom;, l:zﬂé | (l;HFZ ¥e'> ) m}mp cghinaiRlmed ey !
t hI us%d eéélrgt ga?)ox [y?’cg%gugg 1'3 saturatécll (i-e., containing no double o triple bonds)
or unsstu@tei (§1 e}, (Fanteiping aiey ot work Idbqb;ercazmph@bdhdsa ~c§dlic nﬂd}bca%ob{ Inoieties.
Carbodyckgl émﬂ)@ cady ‘t@ mcnl@ Xm%ﬁhp %@r a%ﬁ\gr%[ll 3%r Q]f%lécll Ex?és If? %Xyéfe@

Ex @% qg g& al qui nol’im-3
ety gouns. el a{fqdqpr@ﬂqwchmtylmyslowyl cyclohexyl cycloheptyl,
cwdq&mﬁwuaLEqﬁbﬁﬂbdkgmabyﬂm@@@ﬁ+Q@gﬁ@ﬁfhﬁﬁﬁguh?ghgp E%EF“
aJ i nden

0 | H 2-aza-cycl openta
phe "’13 ’395@&&9 b %ﬂﬁr&}‘ RS R4 0% ZEFRHE ﬁ?gyl aryl gz’éﬁ%ﬂ‘lmw (g,
cycloyg@yl’gs @t}soﬁn@ pl@bqqinneats dadbbeciybgrytips cagﬂlé)\tdzrfrohﬁefbeﬁts té Bbo@BO carbon

atoms &B&lﬂ?f{)'agouhﬁ QI;OWS L‘t%uﬁ%%’dd rg]g)u%f(t?/ a&%ts} car%on at?]?sgt ggoat om

ri ngng%r er, SUC as s
N2 ﬂy OEP&%“S forfednpryelicrpp pdlroydici(ee., Imma ﬁ,CB or 4 fused rings)
aromairolyghoyeetohCsuteasy for exbapleNhedl, mphfyl, nthdSEH, SleNPSle yl, mdan 1,
nﬂam¥¥&ﬂ§ %yghee ng-formng N atomin a heteroaryl® group
S6 BETHEHPImEt: aVEBMRS lé?ﬁe ek ts aW%QVbeE%ﬂhﬁpl es
O‘f‘s F\S@@ aerejnyr {ehclgitkolipsfeisne hot&ondtit hﬂﬁ&cyclésl 1ﬂk1ﬁcﬁx§g| &Blized alkyl,

alkenpr{d:agc?;xgy;l nNi'l )@?%gaﬂzcﬁ% s rllnc%d% %cf H{)ﬁiﬁfcyc%lc ﬁey%&la\fnﬁg& §/Pr4

fused ’g%flﬁ’ )aig PySteF‘F’ﬂ l’écélfzimgyﬁplrocb’msalpoblyé qmbomdmmtylcyckpzjhyr stbups can have
from 30X &0l 29 lcarbBERFRS b E&qbouth@ Eél%fé{o%l? W o abddf {707_{ tqogétom ot 3 to 7

a razol triazol tetrazo
carbon, aﬁ’&“ é)(%iféh‘y‘ Pﬂ%ﬁl’%{ Daye Pyt 2, or %éwbied%%ﬂnd/orﬁl or 2 triple
bonds. b &vseatdhiderhipl t];le efinitiy bf cyelaalB@ e Inbleties8N bl 18 8Pk aromatic
indolinyl, and the like. In sone enbodi nents, the
heteroaryl group has from1l to about 20 car bon at ons,
and in further enbodi medfs fromabout 3 to about 20
carbon atons. In some enbodi ments, the heteroaryl
group contains 3 to about 14, 3 to about 7, or 5to 6
ring-formng atonms. In sone enbodi nents, the
het eroaryl group has 1 to about 4, 1 to about 3, or 1
to 2 heteroatons 20 As used hereln

Y a o _.._._A_L:_

o, o o o
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25 piperidinyl, pyrrolidinyl, isoxazolidinyl,
i sot hiazolidinyl, pyrazolidinyl, oxazolidinyl,

wohbwzetisdi nyl , im dazolidinyl, and the |ike. PCT/US2006/017983

Ri ng-form ng carbon atons and heteroatons of a
het erocycl oal kyl group can be optionally substituted

ings DMse@X®e. Ohaviklaf i . i pel.ud in t definitio f
anshe? e;((g%ycalvoglakli/o &)g} gﬁgrr%nl g’fcﬂ?)et(s) etgehc iCloglsy] gingfor sxampler ge“z"
erivaliveyeftnekiate; Regienct hesang, nfl the. like.H2pg iongom ribgfodning clAOMS of 2

cycloaliylhgroupCeail b€ oxifIRAA LoD RRenipte lﬂ%l%_r&%fcgl& (s‘ulﬁ%r%bstitugr[t. Example
cyclogﬂgﬁrrpl e J)hxgcl?xgdlr' m Foﬁrl ._napht hal’i mi dyl , an enzo
eti vat rves SY5'OROPYr cufletsd <uddpenid. | elefieavte casleheptyl,
cyclopengshyld ofciohexegt, oaypishexddienglp BRI ohepdmEthyTE H&rﬁomy‘l,hlﬁ) myl, norcarnyl,
adamBAR}1SLQGY Gt0al kyl  group has from1 to about ipo car bon
atons, and in further enbodi nents fromabout 3 to

alfsedbprein; Shatransydil’b s hetemcis binesfamb ket 7 uishierated cyclic

groupth @h@6i0 GUE bO Bloleydt B8 QHPLEBAL AoAR iS 5 LiReeRAM su@Pxs B %So or N.
to about 7, or 5 to 6 ring-formng atons.

Heter?‘cb(c-i)ll'llt L3 icim
AL REPL eadsimpaeros polysyeliciag siermsy detsaicks)yl sxgrrsisan breasomatic
(e.g.,t‘@lefarb;uilg ;; nﬁn-irﬁlnﬁibg@dtg., 3‘:het%cyllof1ray1”13_khlggt@&,@@g,p %upsl Ran be
haraSh BptS,, the heteracycl oal kyl grqu i
cmmc%%?éinsooé?gméﬁgbg6ﬁéhg6ﬁg%fxgﬁmg%ﬁékgﬁbgﬂ&ﬁ@ﬁ?@?mﬂﬁg’
heterqqyqhd isEREpR9ap SPrikajl, ingadditipn Eom eitrose Betdratodh, frompbeant 1 e MGt 13,
aboutASo iR 006 Bbud 2 to' BBk ) "be! fil . uor o.
ammcgggro %ronn, g)d foég$§1%gﬂ%%?%gﬁgf%%%¥§§%dmnméﬂmmxa
PEYT I6 0BT Gelarthengmbpdimgntp dhedietsroatom stndwloiized (e bave an
oxo of gylfgha salisktydnt)@r mhﬁﬂoﬁr &t‘éjfni Wb@@aﬂ@ﬁﬁz&% E&(@Iﬁl?'&s 4 'H&er@%hl?llgﬁ&ps
includat : a L oups in e fluoromefhyl,
i ?f&l}’géﬁgﬁ%%‘ﬁ?@{"r“ﬂ% HBSTERD oA i e, rkutotighlys 2d-
dihydyobsngoipryl, 1 ttermryioxotee benze-1 #alioame; Pipaidinyl] pgrralitinyl, Fsanidayl,
isothidxblkda¥y, MBSy IoRGhik - r XYy :
of the .0 g%éﬂ?ﬁ? i0§o 1?%%&)?{3)& BI%E ut g%%{;}%g% ?i‘%tt%g&le’iaﬁ gé'.gn % atty
ot TSR gﬁe Reioxy for heg’f%k;ﬁaﬂ kReterocyqidaliyls” Forthen examkly heferoeyples
includs plpgihidinyil eitkninhriainyla bikeaathr QAU Prendhy U $EAHESSA, phenoxathiinyl,
ﬂwmgggﬁpekgﬂé%;lre&gnslto ag.-O-E%loa yl groug. An )
exanpte hal 0aPkexy  grdtpird 3 dropyEdyls bey3.réstraliygropyridyl,
125,653y dipioyilyl, pivkridosyls oh-eibekiny’s UfisdroniyLit @ekidail, apiényigNeranyl,
mﬁX%b@ﬁh&M1§?ﬁ¥£“ ef 0 | substituted by .
pyri:ui;%cl oal )Ié(/?l} ,eoilg%’p [pgﬁ.gorl%}’l 33’%‘@{-"& 5P T8 lrlee nW?XWGZ(’Ie
pyridoflazole.e Bifimyle | Ryridyl. Byristigiayly Purdlidipyl pywedlisyls 2Hepyablidy Ipyrrolyl,
tetrah\slutfigtriyt, UttedydaysolfioBhdAtethhyddghinolilyBt £EAEHC 603 i(?/m%yl
xef. to, Al kyl bsiituted by heterocycloal kyl. As
123 SRR |G AlieoB O IR 1 Afiadinests Binheersdi ool
thienyl; hieegthiagelyh dtienoeaead, thienoamidaniyin thiogkeRyl PtriSAyS t1 213Uk L6y DY, 2,4-
triazol@AN 180, K¥ihzoBY, OUP4- S ei ~di.al kyl.ani no" refer
la? t (ﬁ an gm'o%o‘ grgaﬁ&éﬁu’bgg}t%ﬁl’eaaglyd? \}\Sﬁqué’ﬁ“ﬂ’ ﬁ’fagﬁf?iﬂ’ }53-
oxaciagqlyly sLegetietobbd hhmexadipelrla Ishsadiszleht okagoldingl, c bxadolyl,
oxazolglinyll cquirtaedlihyl, @Bindlinkl, NAH-HEnd¥BhR! Yuindsdtid rily
amwmﬁjngﬂﬁ$ﬁ¥ﬂgth12ng% ﬁpf@g;%ﬁgﬁe¥mﬂ%%%b§hgﬁgggﬁgﬁlék%gg’
of the struct ur& HEBYet Ba=etotueglm heapottipphenyl, k enzoxaryl,
benzthigpqlyly bersirietolsli benapidheolsli detkisomazblgl, dBnzabkibolyl] BlizREdazolinyl,

methylBRUBLYhSH t aphthyridt - OH3 , ., 1ne .
g jconP&ﬁndgg3@@%??@%%“%%?%%5%gg%”&&”%&%ﬁ%&fﬁéﬂfé3@@¥ﬂmﬂ’
hydrefuro Zr?’gb lswrby St diranybr dueremi, e cadhazolyl2 dall-darbazolyl, carbolinyl,
chrom®yle le@ha G T@AirdlinyS WallaRBdify aRld haster eqne
indolinff, BaiPE S35 1“{;;;]%331 of fl]n%?” Sdg&%ﬁ%’g%g? 1%3&%%0§g,n%@8¥1,
o e preseffynve P nisPY5 RO UEgH: ispchromenpissindizolyl, lispindolinyl,
isoindobbiseduinglimgtl igueiridacipl afdofEBracdlyl. B@thed SQAMBLEES hilerBBLibC Hohude
active or racemc fornms. Methods on how to prepare
optically active forns from optically active starting
materials are known in #he art, such as by resol ution
of racem c m xtures or by stereosel ective synthesis.
Many geonetric isonmers of olefins, C =N double bonds,
and the like can 25 al so be present in the conpounds
descri bed herein, and all such stable isoners are

contenplated in the
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present invention. Cs and trans geonetric isoners of
t he conpounds of the present invention are described

wanaenmayisbe i solated as a m xture of isonmers oPCa4IS2006/017983

separated isoneric forms. Conpounds of the invention
al so include tautoneric forrrs such as ket o-enol

Ct A r n i nventi.o
R RS ayiio FAPRRASE b BEGH PSR G g2
RYH lérlﬁ’édﬁétdégdrmynﬁmﬁal onipwbwiniol- 14k ot,mm%tmhymbadﬁhn 21,
thlena[mmpyxatuom}l havi ng, tohl%tr - 1ﬁt tﬁcg{“z‘ B 22# [124456-
1'SO

hex dIffer ent s nu{gbf or e
yarsgenctt Pt | RYFAZRPId ztﬂlélﬂ‘tl@ﬁlriﬂh ?Ifh@P@r]eié,e ni.4,5,6-
tetrahwdrv@ﬂtbﬁm[f]asbmolmﬁtym des 1phiass mmﬁlt&élﬁétbbﬁ-b@;%[%%cﬁx%ﬁﬁ-yl

3,32,8@ldSn 250 ri bed herein
“herel n}%0 }Egﬁ%ﬁ: %zpp ez;g’c gbl z3=§’31t"(t’§hyd’f°elﬁe‘12§’“t']oyl
azepaﬂ'éTY? vatives of the di scl osed corrpounds wherein the

p &[sejﬁéd lfeﬂﬂp Q U‘B@eréa%rl’ Sﬂpf ked (DY &? \f? rh%tierg% 3 rflavelr?geai EeS%t Dne

heteroaﬁ ﬂ% il e toIts sa
?P&é‘ée FrCHEn 3 S‘é{@&@btgalb opnityeges. éierermrymeups mtudamemcwhc

and pb]ycm:ltce(d g4 hB,vmg 2) Neraathse@fingsy Qﬂahsc AR} (6@ HideN Rbm lﬂ]aac‘ﬂeféroaryl
group g%fél%c%g r%}élgtly | eg)%n & -rg))?os 01% %%%w]ﬁ é%g%g%ro;%gqlswg without
limitaigny pyridyh N okepymdyb erftlmxdalb'l, ypy@aooydppyaidhainy atidzeyl ffurtylh Qumolyl
1soqu1ﬁd$lﬁ$ @ﬁényl MRREJLRN thiagolyl V\ngl9lo Q{}f&é 2 %?agolylcl;enuza%{yg 6!4

benzthlazo fJ A e convent i Onal non
S a1 R Gl S Pslagoll. el 4-biadipolh dsoﬂuazolyl
benzoﬂ@nﬁﬂdlpnjﬂ,(mrbezomérﬁumcfaﬁcﬂin ihddinyl, Q&idl fhe 1k 19 @He GmBddime ts the

etero! a o about 20, car| ¢ Lable

el e 1S 0 1A RUBRIPIEH! K [k bt omabe 1o
about phseghen afe@mie ove ewhvdyrhfintsohet I@ten&ryagrblq&oﬂalﬁ)sr?, to a5bhtJ|1I4p3 to about
7, or ST Gring- BB N 1l QBR emﬁc!?lgﬂ]éh& ahe 18 ﬁetroaﬁrg grguqq%lé? 9 %ngt L P

|ts can be prepared by reac
abom?orgg’? e?f?Ftﬁ’ﬁ‘s of these compounds with a stoichionetric

aA® usad haéin, t ]Mer@:pﬂdtiaﬂ@l” |rﬁ$r§tol¥i‘1§1€ar?19£tlc %&%rgcyklg whal S{e oPhork B
sol,ven or.In a_mxture o

the sl h s 52 nEER s StehtirhOl M S eRoRceraypigion soups can

mcluda@éthPépolw@a rﬁ@g , havisppr3op arfnded mogs) AReyastak ke asa;ba)cycles

Exampl ef“ﬁdﬁfr&?elo ts gl‘alfl Sl“ﬂl(tl §n§ oﬁn‘i’o ar 19m9(rpu}pg.ao %@ﬁmyl

ttrahgwghngtons har ha eutlc NCES,
etrahyy g}pfy 2, 3pilyelvgbenzqbaryl, 11393&0d1pxole 1341128 1@nitbxane,

piperidiyly rplyabhdﬁfyl %axzmaﬁ@utldom&olﬁﬁme Bﬁszohﬁﬁyl aagotaz ) miafRGiH1,

idazBi [ or.por ated herein erence I n
imidaz ﬁds‘ﬁMé ﬁlt;(?ﬂrl% R‘fﬁ o TP Skena F?atlﬁlé’e%t?ttplafaqf 2 yretereqyelpaliberemp
can be pgtmgﬁm sglgp@t@teﬁby @onr :tulﬁdb eﬁflﬁ:r indhded i @RQleGoBA @ﬂl{b%?ocycloalkyl are

témﬁae%h\%'o% £ or,dosage forms whic
ot pe of AR ARkl ORs BOCKET RERHRu B oty v to e

n°“af°§’ﬁ‘i‘“t Iét‘tﬁr‘?sy‘fha ing,far ?Xﬁmlé@) Rlithpdimidy], miphthlimitiy]l s esnzo fdedvativas of

hetemjlyard;j Kgsh ;mozd(ﬂ‘gt R ﬁ?lféuo%g@%uﬁ X %%?é g og%%t? d é%/ heteroc¥cloaﬂwl
AT °1tn CAtT oM 3 itk ombaciseesisfias| bout 50 about 20
carbon @@ﬁff i([jrt Jome skﬂécrdanants tfalimarq@m&edyt grg@vcgﬁglhm%,%&@ 20, 3 to about
14, 3 td 4bEAtYC &%t%% SIROUNOS descr | bed ner el n.
1 used 2%1%9&19% torh f ug %qmee %9? 5 %tee%v%?a@?ﬂargﬁp as
to abBlB Akl a@% Ist @rlgo Whtt%rbﬁtm@l dassetetnbodidnisy e padr@Rtlodlliyligoup
containdN €8 doaBlBbatds I8 kR ehfBoBmdHRTHE]d o
bonds. €aN be prepared by m)%ll fying %lﬁeﬁ% ?Ql%aﬁlgrgmulpcomam&%mple
present in the conmpounds in such a way that the
odisddibein) ‘Gals” arBalageavdes Riblol@lord, Brofd Uhd B8, 20
mani pul ation or in vivo, to t he par ent conpounds.
Prodrugs include conpounds wherein hydroxyl, amino,
sul thydryl, or carboxyl 23yroups are bonded to any group
that, when adm nistered to a mammalian subject,
cl eaves to forma free hydroxyl, am no, sulthydryl, or
carboxyl group respectively. Exanpl es of prodrugs
include, but are not Iimted to, acetate, formate and
benzoat_e der| vatlves of al cohol and am ne functi onaI

Y a1 L, . -~ .=
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B. Roche, Anerican Pharmaceutical Association and
Per ganon Press, 1987, both of which are hereby

wonoewripoisat ed by reference in their entirety. BOT/US2006/017983

Synt hesi s The conpounds of the present invention can
be prepared in a variety of mays known to one skilled

I nad lﬂ@d Iﬁfe‘n @Ialoﬁﬁﬁ%ke% tg ?]“é’ gvbfnateg Epg%) gﬁ‘gsri]: ?){?Fé&fogetn Igt%m

Bx resent | nvent | Oh Ccan
hrlgeller! greuns W@ﬂm@@r@wmﬂe@fgmrobeﬁylbsﬂmmamg atdhl&ﬂﬂcw th

SyAd fed hé‘relﬂe‘taﬂt@ﬂs 1KERWH ah Do"aﬁlﬁ Q&.{}\) %xamﬁ% rli‘ilpg !l ov.g)s include

c_chem s or varlations thereon €
meth%{?'ge?]}?& RORRY (¢ %’dy “Fropopyaad %i?ﬁr"PO%tW@‘Ye%ﬁ}ﬂ@dlh@Is of this
i tand heminc‘alkotyelkyl &ﬁb&fted] aﬁkry@fas}q; slelleédltdtem bRYRAIAP %ﬁu
S e oW, n enera
e T BER Teio b ot Po b ga%upaea%@%pmaammoup :
OCFaher e typical or preferred process conditions (i.

r e&ﬁj’sédﬂﬁreﬁlewn@ﬁ %ﬁl% ito JIMEIBKU 61[ o} b? f@?%@o‘%yc%aﬂcylaﬂcyl’ refers to

| vent s,
allo ﬁ%%%ﬁ%g’ }‘13 bé%exaﬁPlé%hﬁkﬂgoulels bepylar e gi ven; ot her
priscesd besidi thaasargalyalses b8 Uad skifiess ol rh%

‘hetel%Eﬁfogﬂyl llgftxjefé}éma Su%s“}“?egg}’gegdcltcg'%goﬁ lmay vary wt the

ticu react an but such
coﬁ?d‘?etiﬁ%ﬁs: ‘emmo’befers¢eNidr ni ned by one ski I I ed in the

a rds ub:yl hér&ihl t“hlﬁﬁatﬁlﬁ& 1 rBfZ ﬂ)tah AHind %8%%%{11%1%6 leﬁl Ikg Og(r) ;‘ﬁ SSEsS

Sé%gl Ilbed hg lgﬂn can be nonit accor
s U358 PEC e AT aRing {pfers fp an gminggrougyspbstifutsd biémmkb'legrwps
piioid wadersfood mat Wﬁé’h € 8ibstHRntD Gépﬁc@:@ %guclﬂﬂalﬁrpcﬁ GlERRE %ieﬁl it is

nece C| ear ti s
T8 Minint By 461 Epte, WD B PR 6 G stovans ooy in
Formuls: b istafigly H@ta@%myty(le ugglerstood A/ bv iass a]bjzl enkin® inof¥BSdch as —CH,-, -

CHZCHpe(m3CHHQ§cry or by chromat ography such as high
for mangsi i qU| d _chromat ograpy (HPLC) or thin |ayer
(5prbedBerrnbe somesiric (oafeving snemamoieistepbosers).

All st¢r¢c®omers;tsecht ds @ﬂanﬁ&derﬂ £Har b Be e a@fmtéfﬁéd HiEss Qtﬁgmsecﬁhwated
ComphPdSLOHPS t ne for protection and deprotection,
P2 Bere b Fr B P py e arisikeh grbmops cin b
1solateé Anorieally eqm: pzyra@eluoefpmsrmdhddyorﬂm t6 kﬂebdr&&btlbdlﬂy faHﬁe ﬁﬁﬁs from
optlcaﬂ-}hzﬁ:n@m%étn{a)'englg arld rk%vﬁl(‘iﬁ th At A %r 1 QUR %¥ feso gut@l (S)E %gerﬁ}](i,]nuxtu?es or

by ste rr%] eene tec
Y ﬁsglﬁ Vesya FﬂlSh by geoz’atnc {emmers ofioleBns, @M6dewble ba8B, bnd thenkilie@im

also bg [geskm mhqommﬁhﬁads dé%BédrheIQM € gl%@ﬁs@a%le lé’&nfelts %re%gﬁtén{ AN the
rocesses described herein Péan be

preseny e P Mn PP DT BGE1 Qi mpnenof 06 Pesst yenion ar
descrited and may be isplated ad niixture pfisonfers skis |sépa1laﬁd tsb@erRfiérm@f Or gani c

Iy
S&&ﬁﬂ%ﬁl% of me'iHbeBa&J a?;so SRIYE ?&tomenc E){né S5 gﬁi:’ %Sqieit"geg‘t&‘{tagﬁwgff

nreactlve Wt h star
t HETRORRds okl dpversion gan Elsbdtlfhlﬁs afitisotdpes of etoyme roadutting Sin ahe

mtermvdmtds for filp cdn@ﬁﬁddb (IEb‘Eop@J ifichidd El{okeea‘f’on%%vmé th€ same atomic number but
dlffere?t% SLALUL &8 ?lgcfl can r e fromthe solven tm1
eFRE & ereé G satopeg 0 oges [ingluag tritium and deigrium.

t Biepesertt Lnventio o Viedudee ﬁlﬁahhdaéhué‘a&lgﬂ ab&ptﬁlﬁé 18 be tlQauéonprShnds

descnb@dﬂ BerSiR! XERkd Q) rﬁlﬁ ‘g;'h m%eutrcolgy cgeg@b]]e c§atsstr s %ooé@watlves of the

pendi ng on
dISCIO‘Q’gctﬁofnﬁWés ‘glﬁfelpéhﬁ Earepipgompoupdistriodifibdy comating Gmex&tn%hcﬁ @fbase

moietyD@itsSealt ﬁﬁ&ﬂﬁcﬁmﬁ%&l Hédn%uthglly @r%@tgglg saffd %EIHJeeﬁlt are got limited to,

ounds, ¢ be carried nufre

mineraf ¢He n%o“a%aﬂ basie rfsﬁjé‘esa?‘r“%h s ?Xﬁnfé j logorgamictrelts Olf mﬂm@l%bes

such a5 qaebortylioardds; anel Qiteytikt. Afhb bRathdc@ifcal$ hadptable GIN Stdle FESPhVdnRch
acid" which is an optically active, salt-formng
organic acid. Suitable resolving agents for fractiona
recrystal lization method% are, for exanple, optically
active acids, such as the Dand L forns of tartaric 25
acid, diacetyltartaric acid, dibenzoyltartaric acid,
mandelic acid, malic acid, lactic acid or the various
optically active canphorsul fonic acids. Resolution of
racen1c n1xtures can also be carrled out by eIutlon

. . S
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in the art. 30 The conpounds of the invention can be
prepared, for exanple, using the reaction pathways

wanaetieziini ques as descri bed bel ow. Conpounds 8E€T/US2006/017983

Formula | can be synthesized by those skilled in the
art. An exanple is shown in Scheme 1 (Qis

includ &%O)ivantufnasr@)l%%)salg%}he Yat Mﬂlm\@ Sb I’&g ':}R'lt%'mln und

R2) a)a(W bR3b riles (1) can nvert
formidh 5 el ot PRsXie 2§°rga@ﬁ PR Kok e Pbeecaticel accepiabl
salts gfithaesent fumentjor/@n Bésyﬁt:iéstzﬁd)fr&ﬁ(ﬂlﬁﬁieng pval Gzhlclg&{ﬂtaﬁlﬁetl baglc or
acidi c " % S € SuDStI e
i B bl MBhl 8 R RES5 1id sty ichierd by isine
the frep-geicias bape fqemay thepg OMp{NHWith 2;stoldhiBmetBc MMaBRT the bi§pkophihté\Gist
or ackiShter @ ﬁm’l\@gﬁlc SQVW ofin a mugt‘{lre ofthe t&/ %ﬁﬁé@ﬂlﬁ,‘%ue%us edia like
ﬂ | C eWEQi

hesi s of oxadi azole cores is s
etheff%%( Rigge- RbARPY isgRpRatol por geetogikriielaraprefermedaListaplisiebisadia ae dund
mRe(nﬁlkw{l@Phdri@&ceﬁt?ﬁ}&ienceﬂlhffmd , 36 Bblishs C%fhg;]ny,c%gcorb@a 1985, p.
0 e 0
418 gpER g’["}”e 15 ’“"’f?fﬁ"f]caﬁsfﬁ'é“ S CBTT <agh o Rpih s Sdsgrogied hin by

mﬁmmanﬁﬂ%QWw@{ve substituted am de oxiines (7). Schene 2

O‘fh@l%hrasg"ﬁaﬁgﬂceu't\i’callwwabﬂzk% %l‘;}l?om&ﬁ:ereﬁ t8 refgh% M?se compounds
et PP &fop disped Soreys wiigh s ithin the ageptef seph mhdiesl indainent,

suitatges fos 0 Wncontact SAth @iettisshes NTRAMACHekn@ ard fanididls whae e;&&sﬁ@toimty,
mhlch can reacted with a variety of

it ek Crolbglie S e ol oG ean G & reasonsble

bﬂwm@@kwﬁhates and halo formates, etc. (X is a |eaving

gr’l@hb‘ @reﬁpﬁveﬂﬁonhﬁéoml ud%@gng&d'yé of 'Ei%'cBmpo'illng (%lgscc}xﬂ)eé%e al sz used

m nes, awn des, ona eas car
herent gljro h togny covalently bonded carriers which release the active parent drug when

administered to a mammalian subject. Prodrugs can be prepared by modifying functional groups

present in the compounds in such a way that the modifications are cleaved, either in routine
manipulation or in vivo, to the parent compounds. Prodrugs include compounds wherein hydroxyl,
amino, sulfhydryl, or carboxyl groups are bonded to any group that, when administered to a
mammalian subject, cleaves to form a free hydroxyl, amino, sulfhydryl, or carboxyl group
respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention. Preparation
and use of prodrugs is discussed in T. Higuchi and V. Stella, “Pro-drugs as Novel Delivery Systems,”
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporated by reference in their entirety.

Synthesis

The compounds of the present invention can be prepared in a variety of ways known to one
skilled in the art of organic synthesis. The compounds of the present invention can be synthesized
using the methods as hereinafter described below, together with synthetic methods known in the art of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.

The compounds of this invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or

preferred process conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents,
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rOHNN ~Ns, OH O HONCD H2N) . (JLNRRfl ~ N
R'X10 R"HN- / \ NWR* NNN NR NNp ~o~ ~O 7

wa@ 2806/125158Am de oxi mes can al so be prepared as BODMS2006/017983

Schenme 4. Coupling of an acid such as 10 with an am ne
can give amde 11. Amide 11 can be converted to the

' ] | ated. to_ give the
sl ORIl EH N 8Lt 0y B2 P o
reactigy, gn é&‘%sa?ﬁv M&Y wiihtheypagtisulptreactants dissolvart uddD bRGGE/ caRibhcan be

riRindc yittev ively, am de
e o] dH;!SﬁQQg(ﬁle@ih fg?’%ﬂaﬂgf%r%ér%?lﬁleﬁr% roi mdate 15 which
c ﬁr‘?"‘ “’Cesses ﬁ?sﬂ“g’ 1 oL qep Bfiﬁl%ﬂﬁtpra%a%qrdlagiow Wiadlspretiod known in

the a%eﬁQT&GMPdﬂ pdduct Bolmtiorecad bOmbniSred & SftitlBeofdc hRWE S8@ s Suclear

magnMZlF{e d}l%(e L:L%I | n‘"% £ tclr%alggegtgosA ]égec%):}ahlz eirg (9 g.
PC15 FSC OR) =2 gfeyn :

UV }q@_pq_mppgngnew, @ NyiRetromayeapty4 suck\da | HighO peforn@ited 8quid

chronﬁwgﬁp}sgp@o) QbR BRdlegdpgs described in Scheme 5 (X
avi.n

! SPreparatlon of cgmp%unds czn involve the protection and deprotection of various chemical
groups. The need for protection and deprotection, and the selection of appropriate protecting groups
can be readily determined by one skilled in the art. The chemistry of protecting groups can be found,
for example, in Greene, et al., Protective Groups in Organic Synthesis, 2d. Ed., Wiley & Soms, 1991,
which is incorporated herein by reference in its entirety.

The reactions of the processes described herein can be carried out in suitable solvents which
can be readily selected by one of skill in the art of organic synthesis. Suitable solvents can be
substantially nonreactive with the starting materials (reactants), the intermediates, or products at the
temperatures at which the reactions are carried out, ie., temperatures which can range from the
solvent’s freezing temperature to the solvent’s boiling temperature. A given reaction can be carried
out in one solvent or a mixture of more than one solvent. Depending on the particular reaction step,
suitable solvents for a particular reaction step can be selected.

Resolution of racemic mixtures of compounds can be carried out by any of numerous methods
known in the art. An example method includes fractional recrystallization using a “chiral resolving
acid” which is an optically active, salt-forming organic acid. Suitable resolving agents for fractional
recrystallization methods are, for example, optically active acids, such as the D and L forms of tartaric
acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the various
optically active camphorsulfonic acids. Resolution of racemic mixtures can also be carried out by
elution on a column packed with an optically ~active resolving agent (e.g.,
dinitrobenzoylphenylglycine). Suitable elution solvent composition can be determined by one skilled

in the art.

The compounds of the invention can be prepared, for example, using the reaction pathways
and techniques as described below.

Compounds of Formula I can be synthesized by those skilled in the art. An example is shown
in Scheme 1 (Q is N{CXu®*)KNRHY YRR} and NRR” is NERD{(R™)(W)R™}).
Nitriles (1) can be converted into amide oximes (2). Chlorination of the amide oximes can give

chloro oximes (3) which can be reacted with a variety of amines to give substituted amide oximes (4).

25



Rear rangenent of am de oxine 7 can give 16 which can

be converted to 17 with sodiumnitrite in HC .
weeeamtieoiso of 17 with am nes can gi ve conpoundsPeUaIS2@s/017983

18. 10 15 27 WD 2006/ 122150 PCT/ US2006/ 017983 Schene

5 NSOHNJ,OH H2N KOH RR'N NR R' 140 CO / \ NH2

NO-N NO N 7 16 NaNC2, X i\l S,0HN sOH R R'N HNRR""

RRNI \ NR.,R... /S " NONNON 18 17

Addi tional conpounds can be synthesizg®Has shown in

Schene 6. Anide caogpling of 8 can gijve 19 which can

be treated Wyh _phdspholidd! t9 and
subsequent |y ced with a hydr 5 stich as sodi um
cyanobor ohydr inde” or borane to gi 0. Deprotection of

20 with sodium Rhydroxi de can give anm de oxinme 21.

Am de 19 can al so be deprotected to give 22. Conpound
8 can also be converted to 23Nfl*¢h can be coupl ed
with appropriate alcohols in a Mtyunobu coupling to
give 24 after deprghection. Alternatiygly, conpound
23 can be alkylatd&d to give 25 whi chnxfan be
deprotecteda to gllye 26! 1RrSchhene 6JN, o 0O O N'it O
0' N 1-12N N FERF2FFCN N<alleyl ati on R "HN
N>= ~' R . 1 .. 0 23 25 arnide 1.
coupling tt obu 2. NaOH WON R OHcCcoupling, N~ OH N
ONI.OHNaOH N, ONR NR,,, HN}~ >0 RHN_JI'~

RAntdhdmple synthesis of oxadiazole cores is shown in Scheme 2. 4-Amino-N'-hydroxy-1,2,5-
oxadiazole-3-carboximidamide (5) [J. Heterocycl. Chem. (1965), 2, 253] can be converted to the

chloro oxime 6 [Synth. Commun. (1988), 18, 1427]. The addition of a variety of amines to 6 can give
substituted amide oximes (7).

5

Scheme 2

OH
NJ‘
NaNOz
H,N HCI H,N HNRR"_ HoN
Y NH, ———p 7 Cl ————» NRR"
N N
\O/

5 6

Additional compounds of Formula I can be synthesized as shown in Scheme 3. Protection of
10 amide oxime 7 can give 8 which can be reacted with a variety of alkyl halides, acid halides, sulfonyl
halides, isocyanates, and halo formates, etc. (X is a leaving group such as halo), to give their
respective alkyl amines, amides, sulfonamides, ureas, and carbamates ).
Scheme 3

OH
NJ"

OH
N R d N /o
H2N CDI H2N : o Rlllx R"'HN
T NRR" ——3 N\ —_— NHR"
N N R"
\0/ N \O/N

N \N
No”

7 8 9

15 Amide oximes can also be prepared as shown in Scheme 4. Coupling of an acid such as 10

with an amine can give amide 11. Amide 11 can be converted to the thioamide 12 which can be

methylated to give the methyl thioimidate 13. Reaction of 13 with hydroxylamine can give the amide
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NHR* E "N ~( "NHR" NHR. %0 N ONO NOe NR' N
0." NN ON 22 19 24 26 PCS, or PCl,, NaBH3CN BH
wWeGHN2D150R, N~ NJ' NaOH NN O '/ //\ NHR' BETNSE06/017983
NONNO.1 N21 20 28 WD 2006/ 122150
PCT/ US2006/ 017983 Met hods of USe Cbnpounds of the
ox e a t|V|t t enzy
lmlb E&Ioﬁgéar%ﬁﬂvegﬁg g ggk‘o;ﬁé eﬁbas %{ the'l‘ﬁlé?mt"%‘fi‘?ﬁ 15 which can be
Swmmﬂﬁ@ﬁwaﬁéme¥@Eﬁédﬁﬂﬂ@mswgﬁéwXﬁ@ an ability to increase
or decrease activity of an enzyme or receptor.
Accordi ngly, conpounds of the invention can be used in
nmet hods 5 of nodul ati ngSf®@ehy contacting the enzyne
wi thOany one or nore of tbe conpounds or conpositions

a_desclli bed hepein. n sonejlenbodiments., conmpoundfi of
e PRRE NH—Raiat I OR 3 RAS i e QF&.
urt her caningdi ne he conpegmds of t ventl on
be used to nodul § activity of I1DO N | or in

i ndi vidual in need of nodul ation of the enzyne by

ﬂ]hlster|ng a nnduléklng (e.g., inhibitindgg anount
of a compound of the invention. 10 Th® ppesen
i nvention further pPdwildes nethods Of‘Ithb t
degradation of tryptopNan in a sysf5h1coo ai
cells expressing | DO sucQ"as a tissue, I|V|ng
organism or cell culturg In some enbodi nentsSM
present invention@uovi geg, nethods of algering A
i ncreasi ng) extrace Ny pt ophan | eve
mamal by adm ni ste g/an effective anou
conmpound of conposi tio provi ded herein. Mthods of
measuring tryptophan | @vels and tryptophan degradation
are routine in 15 the ant. The present inyention

further provides nethgasu&f inhibiting /HZNOH
t

ng the
i ng

| mrunosuppr essi on such as DO nedi at ed
i mmunosuppression in a patiéent by adm niStering to the
patient an effective anpbunt of a cog®hund or
conposition recited herein. |IDO ned
i mrunosuppr essi on has been asgociataq wth, for
exanpl e, cancers, tunor growt h/ T8t asthMiR"s, viral
infection, viral replication, 20 The present
i nvention further provides nethtods of treating
5 di seases associated with activityysor expression,
i ncluding abnormal activity and/or overexpression, of
IDOin an individual (e.g., patient) by adm nistering
t ddditigmali amitiewkichesadan beisyntestbedds dsddfitied b &ﬁém ida leavmg group).
Rearrdn Sl RRE ghount or
HOL ]gE&d’ oun %ﬂdg %Ju 7%& gl it {l éllglﬁlven %9 57SF eg%(bfw W?&’d‘frﬁ nitge in
?S‘nﬁ"‘EBQfVl"Bﬁ a’f“ﬁ’ésr%ﬁwe orpaplesudi ssddses  can i ncl ude any
10 di sease, disorder or condition that is directly or
indirectly linked to expression or 25 activity. of the
| DO enzyme, such as over expression or abnorma
activity. An | DO associ ated di sease
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can al so include any di sease, disorder or condition
that can be prevented, aneliorated, or cured by
waonosl1iazisng enzyne activity. Exanples of | DO ageomiSatoe/d17983
di seases include cancer, viral infection such as HLV
i nfection, depression neur odegener ati ve di sorders
such as Alzhe|ner s disease and Huntington's disease,
traunm, age-rel ated cat 8fUB€8 organ transpl antation
(e.g., organ transglant 30 reJection), aal aut oi nmune
di seases includi ng asthma, rheunatoid thritis,
nmul tiple sighgrosi i nf kasmat erRW boweldi sease,
psoriasis andjsyst eARE" | gpuB—eryt h osu¥br. Exanple
cancers trea{aphe by the nethods Merai n include
cancer of the €ol on, pancreas, breas®, prostate, |ung,
brain, ovary, cervix, testes, renalt® head and neck,
Iynphona, | eukem a, el anona, amd«ggF i ke. As used

herein, the term"cell"” is nmeantXto fefer to a cel
that is in vitro, ex vivo or in vivdl In 35 sone
enbodi ments, an ex ypvo cell can be part gf a tissue
sanpl e eXC|sed frafm an organi sm such asuﬁ manmal . I n

sonme enb nts, fjan |n %4 [ O 9§J| can fle a cell in a
xvivo cell is

cel | cul tUF e

a cell living/iMan organlsn1such éNnannaI. 29 WO

2006/ 122150 G%f582006/017983 As usgd herein, the

term”contactingg refers to the bringi ng together of

indicated noieties in an in vitro systemor_an in vivo

s y-&fditipnal eerppounds G35 be syntiegigqds shopg in %q%@nq OB savelingjot §can
give @9 GRIEPAH Bélréafed wtﬂh@ogﬁnwﬁmeh@aﬂdna@&nudﬁﬁeqwﬂy reduced with a hydride
1|stra

adm ound. of _the pre
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conv%edtkp% witcl d3Y ge,n(tohﬁ&i \lVlﬁlt a%pl%prfhwéoﬁ o€t l\ﬂs{lﬂoﬂlg co@phnlg to give 24

lular or purit tion contal ning
afteréﬁg?;ﬁz@on A@te@gtgﬁlymgmgqqqd Zf ¢r@ be alloylated; to @lvqlz‘.iﬂ{}aqh capybe deprotected
to givd®at i ent, " used interchangeably, refers to any ani mal,
i ncl udi ng mamal s, pref%fgbly mce, rats, other
rodents, rabbits, dogs, Swi ne, cattle, sheep,

horses, or primates, nDst preferabl umans. NA3=0
used herein, thexghr h@P&p@ %ggﬁz ?é@“ﬂveﬂmzrfj\n
amount " refers to g ahnunt of 19 céifpound &

phar maceut i cal agent that elicits th@ blologlcal or o
medi ci nal response. t@at 'S belngmmgggbmkﬂln a tissue, l
I

system ani nal, kit \[i dual or huggsie gy a researcheﬁw“

veterlngglan nedlca dgctor or othér cljnician, Lon
whi ch ancludes ong 'ﬁpyg of the foll ng: (1) N
\ﬁw 'ﬂg Nfor exanpi*e; Yanting aRmﬁri)L HR"
edse, condit nJoPNdlsorder in af Y ndividual mhod‘)

nay‘b pr edi sposed PQ t he di sease, cdhdltlon or M
dlsor&er but doesg,not; ygl experience *or 15 displ ay
t he pat hol ogy or"§?ﬁ§to%&tology of the disease; (2)
|nh|b|t5pg the disease; for exanple, inhibiting a
di,seas, cqongi tiop or |§dier in an individual who
NP Nhene+ﬁgxgr Nayi ng the pathol ogy or
sydptiomat ol ogy of thd disease, condition or disorder;
and %g) anelloratlnd 4 he disease; for exanple,
anelloratlng a dlsease condition or disorder in an
20 individual who is experiencing or displaying the
pat hol ogy or synptomatol ogy of the disease, condition
or disorder (i.e., reversing the pathol ogy and/ or
synpt omat ol ogy) such as decreasing the severity of
di sease. Conbi nati on Thermpy 25 One or nore additiona
phar maceuti cal agents or treatnent nethods such as,
for exanple, anti-viral agents, chenotherapeutics or
ot her anti-cancer agents, inmune enhancers,
I mmunosuppr essants, radiation, anti-tunor and
anti-viral vaccines, cytokine therapy (e.g., 1L2, Gv
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CSF, etc.), and/or tyrosine kinase inhibitors can be
used in conbination with the conpounds of the present

wonvenb2isan for treatnent of | DO associ ated di seas@s2006/017983

di sorders or conditions. The agents can be 30 conbi ned
with the present conpounds in a single dosage form or
Akm@h@fagents can be adm ni stered sinultaneously or
equentially as separate dosage forns. Suitable
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“?e g%fﬂn\f%% PRReSel foRaRhiaTFST &, ool fetds e eivets o i vivo. Tn
some amltqdmn@ fan 2 bibdxield tan®8 parEITA YRS sample)é%ﬂé@ Konas ox@ﬂﬁjsm such as a

[ hyl .ot X|ns su astine, vincristine,
man 88 G g 1 ket Ase] dhased et usime pocimes,
m””%N%%ﬁ@bwdﬂwngaymwubmsnwduakmmmmmln ara-C, paclitaxel

(Taxol TM m thranycin, deoxyco-fornycin, mtonycin-C,
L- asparagi nase, interferons (especially IFNa), 25

et oposi de, and teniposidg{ O her cytotoxic agents

i ncl ude navel bene, CPT-1 1, anastrazole, |letrazole,
capeci tabi ne, reloxafine, cyclophospham de,

i fosam de, and drol oxafine. Al so suitable are
cytotoxic agents such as epidophyllotoxin; an

anti neopl asti c enzynme; a
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t opoi sonmerase i nhibitor; procarbazi ne; mtoxantrone;
pl ati num coordi nati on conpl exes such as cis- 30 platin

wanaetazisopl ati n; bi ol ogi cal response nodi fi er BCTAISEME/17983

i nhibitors; antihornonal therapeutic agents;
| eucovorin; tegafur; and haematopoieti c grow h

f a§§ ngdshereg !ﬂg {CHT?‘QBAMC&I%HI%%{S lfi[ﬁ&ﬁ;ﬁxﬂénag_‘g% ?e)cgtgdt rho?e%gsym an

t her apeut | €S such as
in Viteg Sy SR eri 2B & wing syseest i Fordxammds, S?cont@dh&@’dhedﬁ%u@hle &4th ﬁ:a_dmﬁolﬂad of

the nﬂmih&Bm@lﬁ&s B@'a&-rmn@&atl@ﬁ%ﬂ atl:glqkq%ﬁd 569né e[%fésglh i n%on f) an m%hvidual or

panem i ]ﬁ b her anti -canc agen
nifi a2 PfB‘gle ”l"l"f’étDQIv iowell andon examplel infrpdycing ﬁ@mm@ofabe
lnvermmt latgamm)ﬂ@oﬁtﬁlmﬁ?ﬁfﬂﬂﬂhrlﬁ uhﬂ/ %‘f‘ﬁ)/n cbd%&ﬁxﬁgheﬂ@ﬁ% and

2006 0 _RCT/ U32006/ 0 7983 er
gﬁtﬁﬁrf%%%rg}éﬁh%%e eht' sdZ “g T ReRTg ased i chanaably, wfrgrieny anipd.
mc}u@‘?ﬂ’rﬂﬁ@n@%{ﬂe&ﬁb@ume, afs, Oﬁd] wdani sbhits, dﬁiﬁ;pﬁﬂg V@VIH-E éh&ie| Sheep,

horsek roap}ﬁrfa@g and3dst prERAGS cines include dendritic

cg{lcs nt het| C pepti es, DNA vacci nes and

H’t the iphgse o theraprutiopliyrifgelive emounti aefers fosthaamabunt of active

compeﬁrﬁe)ct)haﬂﬁac&di&’hlmg&& mat bR @ bﬁ%ﬁ:al%fr rﬁeh@ﬁﬁ response Fllat is bemg

e nown to those
soudf 1B BB, i R e e 7 Fresicboserparign, e doctr
or Oﬂ’ﬁ"e%l@ﬁllﬂfb &dich rclpdee omtoamora pithe thildwagat ur e. For ex anpl e,

t iy ;ﬁ‘@@%tﬁlg Stﬁer&ﬁebsgnfopgxag% Bépr&%%%% dcsga%go qtmt] 10§Eo? léilsorger in an

mdm%%f Z)edescrl
‘@‘Péﬂaé’ Pf(eélﬁsﬁsedép 'ﬁe dlseasg%ndé@n o1 demrdeu\mmoemot Yeconaignce st
dlspla@dmpahrngyhb@hl‘g}ﬁ{nemlowthe dkdag; di scl osure of which is
t her ei ref.erence as if set forth in
(4 anaik ?‘e o ﬁ?fa?’%‘ﬁ@% RS FeFsEn 40106 ondigprder in an
1nd1v1f_1)@§ dhe ISZ@fpnlseang nr dispdyon abe ﬁeﬁhqhig@roﬁaﬁlﬁpt&hﬁcﬂ&g@,ofttﬁbedlsease
condlmrap&qgm@mq{ the invention can be adm nistered in the

m of pharmaceutical conpositions which is a
c {?ﬁ}nﬁléﬁn% the flisepses Empesmal, feliariting i diseast, canditiamet disarder in an

indivihiab e G eidpbrGeabihgy/ oﬁﬁi@}ﬂ@h@%&epﬁm(fg&%{ syJ&&ﬁa@ol?%y (E' the dlsease

sitions can. ared ina manner we
°°“d“§°§r§)ﬁls°rd°ﬁ FrrdRETE g‘}ﬂ Pa‘EFIf’gY T YERiopaolaisHbes éqrceeasnwhe
SCVGHQO@@WS@W of routes, dependi ng upon whether |ocal or
system c treatnment is desired and upon the area to be
c treated. Administration may be topical (including
0’”1”8?)’??{1%%‘])’0 and to rnucous menbranes including
| Ob¢ anasaldiaQigaba@ital @6hAl: dlalbSiotlos ol bIRR e

; | ation or insufflation of powders or
anti Vlzga?rg s Chewgﬁﬂ%ﬁeﬁtlfs by" n&BT| jaskFancerj pgensy r a@h@al enhancers,

Hnmmiompplamgsa Fadiatiqn, ekgirtnmdr aamdmtvﬁraln@dﬁregmytbmn@@&bﬁr(e g 0119' GM-
CSF, &), %Vo? Wr&[n@ Ik1 ME; thé He use% n ?énbir%&%ﬁ%@/ t?le Xompounds of the

i icl ude 't opi cal_adm ni Stratton
present ippRRion f&frff,e?‘?f\?%l‘)f I%PSFQ?@W discaggs, disprderavn cbndititns. Thevjgetd daobe

comblmsﬁ wmtmmb@ﬁtlc@ &Mdshﬁl lspoR dSs%%Jquhx? for Qe %M]st Hghm a(%mmstered

| aced in conj urict1 val

rts sur
simult ar e feraten %h}‘r?sngf%fa? efojaghiommsc| udes i ntravenous,

[ WMGQMtHMIaIgentSmhKBmpl&ﬂBfwSlse mlcﬁﬂhﬁlﬁd@i@ﬁ |thtﬁ nﬁ@éomg&nds of the

ct.,on .or usi on; i ntracrani al
prsent T b s b0 Pl BrSfoonpre shbions (3R,

n°n‘n“ﬁ‘6<?ﬁdﬁ|rg‘tersatttamqnpt@anmmstNamm rpr3daseainhibtiors aid Bi@eri dtiviral
drugs.t he form of a single bolus dose, or 25 may be, for

Eﬁggﬁ%e,ﬁgr a continuous perfusion punp.

SBIRPIe R 1T depge Eidpaiae 4veDs élrl«mgwm {ddhs zalcftapine (ddC);

stavuding ((40°p | laaistndin GUCHdbsuavimensoiue); Udgotir apseer [F?Sj(pom PMEAJ;
pat ches, ointnents, |otions, creans, gels, drops,
suppositories, sprays, I|qU|ds and pomders
Conventi onal pharnaceut Bal carriers, aqueous, powder
.or oily bases, thickeners and the |ike may be
necessary or desirable. This invention also includes
phar maceuti cal conpositions which contain, as the
active 30 ingredient, one or nore of the conmpounds of
the invention above in conbination with one or nore
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pharmaceutically acceptable carriers. In meking the
conpositions of the invention, the active ingredient
woodeyp2isal |y m xed with an excipi ent, dil utedPboy/uamo6/017983
exci pient or enclosed within such a carrier in the
formof, for exanple, a capsule, sachet, paper, or

lobu%{'lp@‘MSCf%ﬂfﬁ |, Bef: lOé%eé?mmFl?aBSg( g é E#SQ Eﬁta[ lgr%lr)z\églss? ?%Eﬂ bgta-L-DAC

d | uent it”can be a so
and  pamed | tgfa-L hilciclenxy-§- ﬂaeoaytmleh} C [DE,\,PDC 8((—D “bed- D-Q]'6,-<35nmo-purme

dioxdimel W fodénotife (F@@A)l \ﬁpléa@ Qﬁﬁ% SR TIS %fle {1eV1rapF1Jne| (BLRG-587);

0 | be in the formo
delav%ad@ @HIAP [Elso%oi% gfavirguz, ﬂ@(f%%%aanﬁ@tl@vm AGH$49; MKC442 (1-
(emo?ugg@ﬂpsj (lémsthy]eﬂmb S-(1DBE ImeBH) 4t (DI ST)- Mﬂ&pf nedi’&le)os Qhé (-

[ | ol nt nent
calanclgﬁt Z(Il\ﬁﬁile 6‘7%5?5 and % gﬂ)p(ia%g}{ﬁge qrgteaf%ﬂ%bb)&ys %@P(&Wﬁquéﬂavq ﬂ?@ 31-
959); afiqngeir Heh dmdmam (WB.-20R Greltiit SAGRET),USRAAGHD 11%,96'34),

lasinaS g §
mduﬁr}]fl\gt abﬁ?smol u?ﬁfog’ﬁ}g@ 2§2”}>§§§J A%i’-378S ‘a'PdO)Q '1 ts?J bEs: %\ﬁ Lagen
‘%?Xé(bfsw PRy, ey HZaRepeﬁSIdwéYam Rreechvrpl@th can be

mSUit@ht ch@noﬂiémydudeortohﬁr @ﬁ@ﬁ@&ragéﬁs@nclueé e 'ega!lfple %Héﬁﬁagg%r %ggﬂés

18 C with. the othe edi ents
(inclu ﬁg gung{l Illglgt%tb B Stmgﬁ% afnfli;ar s p&%{a}%| %enva}txfresc a&#vh gulfonates,
nitospieee gl trigzeaeshsch iag u@clsmzserd;fchlbm&mh@mo@ﬁ@hﬂﬁw (Cytokan™),

ifosfainkile, aCt IEhRIBHTPOUNGy b SRSt an wat er . sol ubl e
rticle size can be adj usﬁ) gi’r%%é mlli Pwle ylgne-melamine,

methyﬂ,eneﬂ“g@’gsp °f§fB’B%t ‘éﬂﬁt‘ P Ui | P, Stoepibetinodacubutthe and
temozplomigell at i on, about 40 nmesh. Sone exarrpl es of

S, | nts i nclude | actose, dextro

. uclEaglg é:ﬁeng)%oil?ﬂb (i or o&gﬁ ?ﬂufc&lcer aggxtt%lpﬁlh@sfor @@Wplgcqi]gqngabohtes
(including, Cwlglﬁqtph@gpqmtfehc adidjiantagoeists, b )ﬁﬁm&amalags gRbi@d bidlogs and
adenoﬁﬁﬂ ﬁ"daﬂrlfﬁhs‘é'ﬂﬂh&@;s? such 19 %@gﬁl&&ﬁéyf?’ 'ﬂuoroutram el l(ﬁrﬁo%gﬁa:me 6-

merea gﬁg(f)yrrol | done,
“ﬁﬁﬂ Fing <l daratine phesplirie) penfosatine, eacheeaditibin.onal | y
i Buitablel eherﬂothbmpeﬁﬁd rNfheR &ﬁmalscels Akl m&%cﬁime 'ﬁg&%ﬁﬁly Mertain

naturaﬁéru@{:@%r?d & %n\éangﬁggé ﬁw \’g]é(:évvle;}{ktgllcng% @Jgtg@poy @ﬁ@loggse pitzgmes,
lymphgligen aad W@Mh}dlomnds) gorlo py|vh§6ﬁ§tﬁ&yv1b@i§t21@akfﬁﬁesme bleomycin,

actingHyRR! :
dactinGiifRR} QAkDELRLE bl AR G NOLT BN S0 Wit (g0l

ith %vtlons of t ol can
m af’léﬂg% R fogmydy , mismyeniGr eetapmragiebe yiedrferak c@sgecidfy 1HNe),
etoposgletahdrtenipdsig.edi ent after 15 adm nistration to the
p Q cedures known in the art. The
cgﬁ%o&m&% asgn}%tﬁﬁx%"ggfrg}(%ﬁ?eatc@a ~lilp anpstgpaple, mdgecap@ﬁmne
reloxafing qyclebowbpmideoifdsarnide, gl drsleafineabout 5 to about 100 ny,
nmg(e i bl t bo of the active
t ré d) ent. B apdld b o%’glgg%“’ jrftentinegylasic egagme; a
°p°ls°|6'ﬁ’ § Bhipifag Hﬂ?cé@?zéleemlj?ﬁa@t@ne wiatimin) eposignativni dompl¢xed GEcAGE Sis-

platin ﬁr[drcafbdﬁrﬂﬁi Blblbg&ﬂtréispon'@@ Fﬁo&ﬁ'&?r mlbﬁ?rs Fﬂbormcr)}laf erap eutilc
active nmater

I n| ng. a redet erm ned quantit
agents; q%%"% %“ %{B FFAPUtiT P iHacteresi 1 ed t her apeutii c
Pthes @ptl cqnppr ase)i 1a¢hnda rantibolly thdrapdutids %bélﬁas%ﬂﬁﬁ@ Wi GeBiin),

antibod®s & &'stgzggaéoerJ &glﬁ%gets Ig%c S B?P.g%,ezf hchavldg:garﬁ a1 &% too(;/yg){qg?s

wi de
(IL-10, ik rBagteut i cal |y effective anount. It will be

; i 5 t of t d
LG raﬁﬁ @nge J@Q}{\@X@J i J}ulauatﬂ Eusugﬁoclllcnxgm?ua%tcgf mlﬁﬂi%‘tﬂ’ bsyc as

antago srcq 611? admni ster

8O 8 ey er%@%dﬁ’%@%&@ﬂeﬂ@@@lﬁvant ci rcunst ances,
including the condition to be treated, the chosen
route of adm nistration, the actual 25 conpound
adm ni stered, the age, weight, and response of the
i ndi vi dual patient, the3keverity of the patient's
synmptons, and the Iike. For preparing solid
conpositions such as tablets, the principal active
ingredient is mxed with a pharmaceutical excipient
to forma solid preformulati on conposition containing
a hormgeneous mxture of a conpound of the present

Y N a o
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mtravalétwuga 1slBaélon ‘[‘Ifrﬁeif

way enfoeexample, bt cqpimiots peefusin @Sl mﬁarhﬁceﬁtchlc&gpoeia&is laftiformulations
for toﬁfelnltéhﬂnﬂﬁtratloﬁ W f ﬁ]lcnlﬁéleo@msd%ﬁnap ?a[tc & 01c1:1 e tgolnso r(‘:l\’j\é?] csa %els %rops

tablets, pills and capsules. This solid prefornulation
is then subdivided into unit dosage forns of the type
wdeswrizhisad above containing from for exanpl e, POTASE@®6/017983
about 500 ng of the active ingredient of the present
invention. 35 The tablets or pills of the present
| rygat dnﬁﬂan@é} Mg AQAMEIHdO [hoé%t tﬂﬁrwgﬁ&t g&”ﬂﬁﬂﬂ@ %@teﬁl such as

pr oVi dosage form affordi ng the advant age ‘of

adjuvptsgrg BH¥%@¥W@#Q For exanple, the tablet or pill can

C OApirdatic@r ahccinésn @kludbo Sa@atia Qalsﬁ Ryrhetie rpeﬂﬂ&saQJNA vaccines and

m“m%g nent, the latter being in the formof an envel ope

56/122150 PCT/ US2006/ 017983 over the forner.
TH¥dethaoge far thepdn endteffeationadoeniseior dnest of he@rhemtterapatic agents -

are khAHEH MY &ltie® ﬁrtﬂeea?t tIQ aﬁcﬁt?dnsﬁ'lelr gdnﬁﬁlgltagcglr ?Eés%ed i t}‘ier%?andard

st omach and permt t'he i nner conponent ass I ntact

literatuyey @IFWPH%%@WWFWH Pomasy ofjibe ehpmethirapeytis |a@a§ és, desgribed in the
"Phys)lcae[‘nls' Bleyk Foferdi@l DR &, 1906leddBn L}&éﬂ(&alfﬂaénoﬁﬁé@ Borfifabe Mofivale, NJ),

ers coatln suc teri [ cludln a nunber
the dlsc? D f‘%u\scr | Scm?@”% d ?ﬁ?ﬂn%?g%?@? Fetﬁbtﬁv‘ﬁtélﬁf Eci ds

MAth such materials 5 as shellac, cetyl alcohol, and

phms;ceaewbmﬁnmats@Laepos;gzqwomsqu' d forms in which the

ounds and conpositions of the present invention
ca Pemplopd 3 B‘@W%‘HC%‘S@?N semrowids of the invantioarean bsjadginistpped in

the foirA Joemfarnﬁﬁeuudac&ouﬂ@maﬁb}iﬂmss £ Qniblnb QDL 2 Siphidl bYihd hdBnSEd

or ensi ons, and flavored
s RS BB S e 5P PR G e PR e BB knovn i
the phagmagenticad pit, and@u bradiirdstdred tyra varkasnaftroutds,| depeding/vpoh whdher local
or ' | ety e i 10 ica
SR L BBl o B v

ation or 1 nsu

(inclugige gphthstraic apcto sweqye msmbraees insludipt infrratb (yegiesh ridyrectal deivery),
pulm@ee@lgd HyCinhaR@be O Sisflatidh BR rﬂo@de?so b §e%s§ls iﬁ«fludiﬂgxﬁw hé®alizer;

TN e TN T

delivee capinellidecomdoat dpiigsitagona@yd@siss), sbi@gnjurBtial, q:endcﬁlalS@ mﬂravﬂ:real
mJectﬁ)HbfrdinqgcﬁlEtﬁ)n IS}h gall%mgﬁétettl &ngﬂh%r ca(ljnrén I Stg?cré B etdem the

or nasal ‘res oca

conjupqtipgc gac. Earepieral tﬁii@nlgtrauﬁn clacﬂudgse ln@wmousz eldtra@;ter@h esubcfutaneous
mtraplelﬁteﬁehl %Siﬁﬁamugﬁﬁid' ihjd&®#dn 16 $Phsibhl R SinBRYan Qf—‘ D ealifigkal or

ron1t e neﬁuI|2|n device or thé nebuli zi ng

afmipistragion can be jpdhsform of A ginglegypolus dose, or

adm ni stered o nasa Y rom éVlceS

suppogiqriesy grays,tligeidsapd Pm‘{dsns i @W"mﬁumhplaplpmmai @ATSISNARNveY, Powikieor
oily bade®) tidkerfs aﬁcptﬂ@lﬂdém B¢ nebRPRAS idstYe, adm ni stered to a

p tent will va de endi ng upon 20 what is bein i
P ETp fso t“ﬁ% mﬁqﬁs’é@u 1 %m%qw rifhich regptpipnas gla @pfive

ingredi@t pno phydraxf te minpblhﬁf eyt intdh€orSibdtelin cthbittaléh Wit dne ot more
r)haml

N

lozen%elsI ?chets cac% tf’i € éygrs ashsté)gnns,lons mlgllyéng:c s%tuﬁ(glsde gsggl J‘s

Qe%nEEﬁ!] rll@([egt%le % rp I I%t ;ﬁc'.i ot!illé 081&30(8&181}% Sofj l!(lf;\%‘ﬁnVBlglon the active

ner apeut I'cations, COﬁ'p

mgrecawsﬁmtaév ét!ixeﬂ GVlth apaqumm diditeebydyn swaibfentr drregeldsedwittdn such a
carriefl InSEA % bf‘ fo B un Eap§1l1’éc ga{cﬁét %e}g o? ofﬁ&r dg%nt%er &henl eae§(¥:1p1ent

arrest the synpto I Sease an

artj al
Sem{ rﬁﬁ’lﬂl“‘eéft cghke a spidh gratiisdlis erdigwid mmeml ‘ﬂe@@ﬂfél amvehlchecamer or
medivgh HEMS &tl@@lﬂﬁbchdnﬂ ﬂ"hlﬁﬁﬂhﬁ@)nipbﬁtﬂﬁ@&n B8 iniR thrnft t4Bts] é;l% , powders,

Uhan

s suc Sever

a liquigereglivim) coirdmasrventeihing derctikanipban upfo 10 hebypadighe of the acéirCtoinpennd,

i ke. The conpositions adm nistered to a patient can
be in the formof pharnmaceutical conpositions

descri bed above. These c%%positions can be sterilized
by conventional sterilization techniques, or may be
sterile filtered. Agueous solutions can be packaged
for use as is, or lyophilized, 30 the |yophilized
preparation being conbined with a sterile aqueous
carrler prlor to adn1n|strat|on The pH of the

o ~ N 1
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carriers, or stabilizers will result in the formation
of pharnmaceutical salts. The therapeutic dosage of the

woanpaands of the present invention can vary aecoms2ig017983

to, for 35 exanple, the particular use for which the
treatnment is nade, the rranner of adm ni stration of the

soft Qﬂnpa%rl atin pclﬁsu ??%gﬂlm%ﬂes S e ?aﬁ’gfgff‘)&'itt‘g% Ex%f,llgeenrl]et pacl?aggd

the ju grrent o prestri
dﬁﬁsoportl on or concentration of a compound of the

| M @RHArDY al BrnBlaRPAHIRGHL
parﬁcwgl 283516/ 23 50 aPCT/hgszooté‘;’r%rm’“dg%%gghléﬁ S&W%rgé}gle & Epbropiiie
or ‘f) combinine with {he other; lﬁ%ed(xﬁg§alé he aé‘F?@r?P@mmd is sub stanhally

msolttbharta@m be inslfeidas a(pﬁrtlgle siz6 el legPmabbddl faxeh, 1f Qﬁbdacu%ecofn
npounds of h

s a ' e 1c F%{ %‘ G

a0 52 B 5 e oSO e S

it OWM““%PG’FMIHM@@M@&I erbmngo mbbut 0.1 to about 10% w v
ofSofnb exaﬁ@lép %ﬂabfecé&mplg@sr 1?1@15(@ rl&t) seag osse’zt i&x@rto%eoa)ébgguwmlfltol

dose ranges are froma
Stmheyk%mbfac?)céadycaécl%lpﬁ?ﬁ haffe r algipajes, Ihﬁg%mﬂe quﬂbmdlcaiam ssilicate,

mcrotmledmxelgﬂcmﬂ gelyvisy| ot Gdgﬁﬂo% Qkter] aﬁoom@dglﬂw 11u1%£2,-01he
forel a osage IS |1
ormufoltthon St @ YD b fShng By %s el PREAY Sigpe, an
minery) ol Jyeging P%?ﬁtsmnulsiﬁsenaﬁnémedmyagdﬁspl’éﬁﬁfng agchi sl @rﬂﬂyl- and

propyih@dib)lyh)e&bﬁ&suﬁveggmﬂgngeng%ti h%h gﬁlﬁ% 5 ﬁotng ts1rt]1e o !he mvent?on

can b fonnu?qq efflcacy

T Or My ea‘iltsogﬁ“’dﬁm"fqﬁ @“‘é‘& é‘isliﬂné‘ﬁt)r delgynd rﬁlt:ase ofcthgt @h‘@fmgredlent after
adminggtigtion fosher patidnoby. enfpfofiag frbst@urelaa®m if @B € ext rapol at ed

f M es_derived fromin vitro 10 or

ani naolq%&ﬁ §$'estfer§nu%E éﬁ%a usif, 0sags At Ferd dfagq pRataining from
about p iR, wt; 19A megamore h@dlmémft &9 mudbat 0 mgnofammmaﬁgr@&nmehem

"unit dofHBe DImITRES s to%ﬂ%c‘él'lﬂf‘s%}ete J sYﬁab%e NILG qry Jc])sag??\?h }\%n?,nafﬁbjects

and Otgncl ude any phar maceuti cal agen
Rl eifoatainiag f prsdetsresied qumm ef Stlmamﬁelalsqalculated to

produde nimsﬂmed;uhap;femam $n as@@itaﬁog'wﬁﬁqla SomRL &{a}{m@i&ﬁ&ﬁ &cﬁﬁﬁi th
ounas an sa od
a?ﬁgagtt”e %?m de"a“ ge eg%t%? Yo pstes b tScserferaubitde%%qrﬂd
in a PH%ace’é,tﬁPl}Y ¢f&bﬁve ,ameBVly witk balndefstood, 3@ivevel, aﬁaehlﬁdamount of the
compoﬁﬁﬁ@ﬁhll}%mﬁxﬁste}ela%wﬁ E‘e‘.\ﬂzﬁptbg gtger}nﬂgé lgg/a Iilii’lysl%}gt, ﬁcc?rﬁm% otﬂ?edelgv%

(0N

circu t c¥ d 81 SO I N ass
PR % udipg, elCB‘@ﬁlOP 39 brgireated) thpucdhnten trautd wfgadmmtrdﬁao the actual

compogmizafninisteied; the SEE WS Sospdn Il d .
paﬁentl ?ﬁ’g’% A“Pglg ]P%ﬁ enzyme |i }iqandsf lﬂ%y&?‘ﬁ%ﬁgﬁl ontﬁle"t}(Q |8'n°é th
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35 Synthetic nmethods for incorporating radio-isotopes
into organi c conpounds are applicable to conpounds of
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The therapeutic dosage of the compounds of the present invention can vary according to, for

example, the particular use for which the treatment is made, the manner of administration of the
compound, the health and condition of the patient, and the judgment of the prescribing physician. The

proportion or concentration of a compound of the invention in a pharmaceutical composition can vary
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I NH2 C / \ NNO/N A solution of 3 Mof hydrogen
chloride in water (190 niL) was treated with 4-am no

waYoe/1yido oxy- 1, 2, 5- oxadi azol e- 3- car boxi m dam #eTfu32006/017983

Het erocyci. Chem (1965), 2, 253] (7.3 g, 0.051 nol)
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mz = 238.0. Exanple 2 4- Amno
Labelaa\compmﬂsom(wslghyp\@ﬁbm 1 2 5 oxadi azol e- 3- car boxi m dam d

~Ov 20 This compound
WaAéxmer g ect 8%{11%%18%1?’[ dlilVﬁl(}}lO{l aelqteﬁéo %‘P&é‘@m@ spift laple shepiyanetal or
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Am_no- N-
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Accorﬁihﬁ[ , tHRplekeht ity ent@h ithadHb
)/1 USIZ)‘%OGJ(/ Ov17 _cll_ hllsbglézyﬁ)‘% ellJ %5? %qux{tghg%%hslobgled compounds.

ac cof VERgiop bl FsétOB‘FaHE*@ﬂlﬁ @n!POllpshi pfyFormula I An
“isotoicalil ap f‘xedmlabamé caspolnitis Staipbirir MBI whek Mol e toms

are re@b@mgt%teé W'&ﬁ afomrgavmg an g’tormc massEé%anars)s num%er different from the

atomic mass or mass number typically found in nature (.e., n;aturally occurring).  Suitable

radionuclides that may be incorporated in compounds of the present invention include but are not
limited to *H (also written as D for deuterium), *H (also written as T for tritiom), 'C, *C, *C, BN,
"N, *0, "0, 0, °F, s, *Cl, “Br, *Br, *Br, "Br, "I, 1, ] and 'L The radionuclide that is
incorporated in the instant radio-labeled compounds will depend on the specific application of that
radio-labeled compound. For example, for in vitro IDO enzyme labeling and competition assays,
compounds that incorporate *H, C, ®Br, 1, P'T, %8 or will generally be most usefiul. For radio-
imaging applications ''C, "°F, '*’1, "1, 1, 8L, *Bt, By or "Br will generally be most useful.

It is understood that a “radio-labeled ” or “labeled compound” is a compound that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected from the
group consisting of °H, C, %1, 35S and **Br.

Synthetic methods for incorporating radio-isotopes into organic compounds are applicable to

compounds of the invention and are well known in the art,
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4- Am no- N- ( 3- chl orophenyl ) - N - hydroxy-1, 2, 5- oxadi azol e

wo3emarhisai mi damde HO I N NHZ C N NN This ceapwsmme/017983

was prepared according to the procedure of Exanple 1
using 3-chloroaniline as the starting material. LCM5

f oK @B%&%Q&n o{\ﬁ'dHl)f" the”‘nlren‘not?% be l;'sgl E%(%mk‘e%m% assay to
|

e 6 BBl S e I A R
compow canrte emﬂﬂatep rfe pia piskky A€ R0uCA ib@ing 6f thé1RdiplBeerksmPoudd of the

mverﬁ&me%})a) E%k}gg?é:or%%g%é%fﬁ@ (1 Wﬁ?@éoﬁ% 3 tcoarrrlp%eg th?l the iaélio-
labelg@gwmugd fr Bindipg tethe NpQy epzympeciireqiti erelayes to its binding affinity.

N - hydroxy-1, 2, 5- oxadi azol e- 3- car boxi m dam de Br HO N

I NHZ ~aN NN ,,N Thi s conpound was prepared according
to the procedure of Exanple 1 using 4-bronoaniline 20

asTHelpees@it m&ﬁi@galmﬁﬂés@harmh@@alfm useRE2BeNaER, i6 Meament
or pr%gegtﬁ)n 8?1%6-%?&91%@ gpe?slgs o dhsgﬁm ST )Ogeflt)é d)gbeéeﬁ 5181' o&fbﬁhgasgs rgfgrl;r%d to
hereig iWhiChI aiugdkeone :eem«w@ccm@@/s rmmﬁg PORMUSROAELDDHIYRS corkiPhing a
theraNﬂgcall%leﬁ'éctn';éSanmhnt e I%rﬁpoﬁ&f R 'ﬁivém @ﬁcﬁ ﬁ@%oeaq fﬁrﬁ%oﬁl&iﬁd% Oif

d to the procedure of Example 1 u3|n I ne
esirggly ogerg mopeypfiveRys FRRY @) phapraRptiEbRT @mmgmw ap.\fprHyample,

containe® with23él orlmore pharmaceutically acceptable carriers, additional containers, etc., as will

Kits

be readily apparent to those skilled in the art. Instructions, either as inserts or as labels, indicating
quantities of the components to be administered, guidelines for administration, and/or guidelines for
mixing the components, can also be included in the kit. )

The invention will be described in greater detail by way of specific examples. The following
examples are offered for illustrative purposes, and are not intended to limit the invention in any
manner. Those of skill in the art will readily recognize a variety of noncritical parameters which can
be changed or modified to yield essentially the same results. The example compounds below were

found to be inhibitors of IDO according to one or more of the assays described herein.

EXAMPLES
As detected by "H NMR, preparations of the example compounds below contained both E and
Z isomers. While not wishing to be bound by theory, the major isomer was believed to be the Z

isomer based on, for example, the data reported in Zh. Org. Chim. (1993), 29, 1062-1066.

Example 1
4-Amino-N-(3-fluorophenyl)-N'-hydroxy-1,2,5-oxadiazole-3-carboximidamide
HO
N
|
F VARY
NN

Step 1. 4-Amino-N-hydroxy-1,2,5-oxadiazole-3-carboximidoyl chloride
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N - hydroxy- N- ( 3- et hyl phenyl ) -1, 2, 5- oxadi azol e- 3-car bo
weizodedamisde / HON | NHZ H3C \ N NNO,, N Thi s eomuseoed017983

was prepared according to the procedure of Exanple 1

using 3-nmethylaniline as the starting material. LCVS

for C 10H 12N502 (Mthps: miz = 234.0. 10 Exanple 9

4-Amino N - hydroxy NN
(4- et hyl phenyl ) -1, 2, 5- saxadi azgl e- 3- car boxi m dam de
H3C HO ~aN j NH2 H N JTH{i s _conpound was prepar ed

according to the procedurNQ/o Exanpl e 1 using
4-nmethylaniline 15 as the9starting material. LCMS for
CroilBRE 0D 3 Mymi-fyrogeny chiorideB valer (TR ) lves khted Al mmo.zv'-

hydrohy- ;o nydﬁdg%%é;? E:T?%ogﬁr%ﬁda}éﬁdg%ﬁ %&%}ﬁﬂ@kﬁﬁ%&s& ésﬁ ( §
o) G T, B i eronb g hpsee i (~19 mL) to

dissolpyr e endid ramd thén tEaaWtEa dolth BPsodium nitrite (4.4 g, 0.063 mol) in water (24
starting material .

mL) dedobid o an| | i ne as th )
) %I\/BSE lVHlQ?r _|9 e dylelb fesn ll {%}H} ﬁ?)zi C V‘thgn ige/bring gatky@le reaction
mm@d’@eﬁa@éfse ﬁ@/@@@&ﬂ@@a’ 9B8geld Eobaipiotid. 1 buricdNdh BPthe crude

) et - SN R i NE R T mmauna

was prepared according to the procedure of Exanple 1
Step 20dingodV-(Sfbiohophey ARt by as, m@dz&wﬁmgxzﬁ;ﬁ&,ﬁ&a al . LCMVB

f grsoﬁtlc}n 943 Jﬂtzmroan?img M%'_&L 0. 3%ﬂm%nol_) 111‘2 estgangl' © %Xn?Lr;pwas trfela%ed with a
SOllItIU_{l\Pf mm@%hymomlmmwpm@mbamﬂdo}a,cﬁbﬂaea@@ #2800 8- BmSiRn
ethandP @Xﬂ rﬁi)q@lmwgg b}tgetiliylzgﬁ%ne'\&l L, 0.37 mmol) dropwise. The reaction mixture was
stirred at 25 °C for 1 h and purified by preparative LCMS to give the desired product (21 mg, 29%).
LCMS for CgHgFN507 (M+H)*: m/z = 238.0.

Example 2
4-Amino-N'-hydroxy—N—phenyl—l »2,5-0xadiazole-3-carboximidamide

Ny
This compound was prepared according to the procedure of Example 1 using aniline as the

starting material. LCMS for CoHygN50, (MH+H)™: m/z = 220.0.

Example 3
4-Amin0-N-(2-chlorophenyl)-N'—hydroxy—l »2,5-0xadiazole-3-carboximidamide

cl " / \
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H3C I I NHZ ON 10 NNO N This conmpound was prepared
according to the procedure of Exanple 1 using 3-
worbtsa2yiani | i ne as the starting material. LCVSPEDUSED0E/017983

OH 12N503 (M+H)+: mlz = 250.0. Exanple 13 15 4- Ami no
1V' - hydr oxy- N- (4- et hoxyphenyl ) -1, 2, 5- oxadi azol e- 3- car
b oxiiddoRladH A LN NHZ " [\ N Thi s o
corrpoungdﬁ\h/\ggasggég%g? g%&g% 1!c())thhc'fn"l PRYdes of ﬁ’éa“}'gl}%gc‘@ﬁ% f-ghlggpaniline

as thestaatig Imaterdal UECVIG) fof CoHgEINEDGY(BIAENY: Mgz Assalohe starting
material. LCMVMS for CLOHL2N503 (MtH)+: mliz = 250.0. 20
Exanpl e 14 4- Am no- N-[ 3- (benzyl oxy) phenyl ]

Example hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi mi dam de 40 WO

5 4_Ang,qpﬁj(31glg,1, ""5"13-"}("5!‘%006%9%7983 HO, INNHZ OHMNO/N
5r’

Thi s compound was® prapared aieds-dreathoximidamide pr ocedur e

of Exanpl e 1 using 3-~(beflzyl oxy)aniline as the
starting material. for {CL6HL6N503 (MrH) +: mz =
326.2. 5 Exanple 15N (&4 yl phenyl ) - 4- am no

N - hydr oxy- 1, 2, 5- oxadi azolfe- 3yegf boxi ni dami de ya
HoH30 I NHZ N H O NNO/N Thiy npound was prepared
according to the procedure of\EiarrpI e 1 using 3-
ankhisseraptsiive pepee s cdrdiny 1 tha hidcdigre BRERHRI1 -uskiNGhid:Shiline

H12N50 +. mz = 262.2. 10 Exanple 16 4- Am no
as the%ga%lgg gil?grﬁg F};(Wos CoHgCIN50, (M+H)2": oz = 254.1_n'p :
N - hydroxy-1, 2, 5- oxadi azol e- 3- car boxi m dami de / HO
10 ExanlplelsI I TN NHZ N-0 N

4-Amin0-N-(4-chlorophenyl)-N'-hydroxy—l,2,5-0xadiazole-3-carboximidamide

HO

Ci LL’N
N
s

This compound was prepared according to the procedure of Example 1 using 4-chloroaniline

as the starting material. LCMS for CoHoCIN50, (M+H)": m/z=254.1.

15
Example 6
4-Amino-N—(4-bromophenyl)-N'—hydroxy—l,2,5-oxadiazole-3-carboximidamide
Br. HO
LL'N
I NHZ
a
N N
Ny
This compound was prepared according to the procedure of Example 1 using 4-bromoaniline
20

as the starting material. LCMS for C9oHgBIN5Oy (M+H)*: m/z=297.9.

Example 7

4-Amino-N'-hydroxy—N-(Z-methylphenyl)-l,2,5-oxadiazole-3-carboximidamide
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N,., O N This conpound was prepared according to the
procedure of Exanple 1 using 3- 15 am nobenzonitrile

waodchie2isbarting material. LCVS for CLOHOINGO2 ¢eOFiHS2006/017983

mz = 245.0. Exanple 17 4-Amino N (3, 4-difluorophenyl)
N - hydroxy-1, 2, 5- oxadi azol e- 3- car boxi m dam de F aoN
NHZ FN H NO/N 20 Thi%sl. conpound was prepared
according to the procegurefof Exanple 1 using 3,4-
di fl uoroaniline as stallti ng waterial. LCMS for
COHBF2N502 ( M+H) +: z =)25 41 WO 2006/ 122150
PCT/ US2006/ 017983 xanple 18 \
4- Am no- N- (4- br ono- 3- f | uor ophgtiyl ) 1V' - hydr oxy-1, 2, 5- ox
ad = r LA ' r Fee LN NH .
Dol GR R HRTH e o iR Moy 2 bty
as thetapiing dhutesal OECNEX fon P} (311N (MyHE: bi/oap343: | uor oani | i ne
as the starting material. LCVS for COHBBr FNoQ2 ( MtH) +:
mz = 316.0, 318.0. Exanple 19 4-Am no
Exanipl{ 8- chl or 0- 4-f | uor ophenyl)

Aty N g e AR S PPt R e TR s

prepared accordi ng tgAe Hﬁnhpcedure of Exanple 1 using
3-chloro-4- fl uoroan as| the starting material.
LCVB for COHBCLFNGORNIWH) A z #%:272. 0. Exanpl e 20

¢ H

15
4- Ami no- N- ( 3-chl or o- 4- net hyl plienwl ) 1V' - hydr oxy-1, 2, 5-0
xadi azol e- 3- car boxi m dam de 3C HO 1-11 INHZ :aN C

H TisQ@otpoTind sas pepei acchrdizesto he epesded offixemyplell mingtiondttykeniline

as thd’ stca(r)t%l%gn%{egal.oltc@ %rrTgllO éNg(% &&H%‘F:C n z 2 r2??4_04-

Example 9
4-Amino-N'"-hydroxy-/N-(4-methylphenyl)-1,2,5-0xadiazole-3-carboximidamide

HO
HaC. LL’N
i
'@

This compound was prepared according to the procedure of Example 1 using 4-methylaniline

as the starting material. LCMS for C1gH12N507 (M+H)™: m/z= 234.0.

Example 10
4-Amino-N'-hydroxy-N-[3-(trifluoromethyl)phenyl]-1,2,5-0xadiazole-3-carboximidamide

HOQ,I"N
R l NHa
i
N\ N\
N

This compound was prepared according to the procedure of Example 1 using 3-

(trifluoromethyl)aniline as the starting material. LCMS for C10HoF3N509 (M+H)+: m/z = 288.0.
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methylaniline as the starting material. LCVS for
C1O0H11CIN502 (MrH)+: mz = 268.1. 20 Exanple 21
wa200s o ( 3, 4- di met hyl phenyl ) 1V' - hydr oxy- 1, 2Pp6Tasamb/a17983
zol e-3-carboxi mdam de HBC HO, | NHZ H3C\ H N~QzZN
42 WO 2006/ 122150 PCT/ US2006/ 017983 Thi s conmpound was
prepared according to the procedure of Exanple 1 using
i met hyl ani l i ne as the starting material. LCVS for
11H14N502 MtH) +: mz = 248.0. Exanple 22 5
4-Amingr-irygragy (Zf#éwzxnhesypjm’é—@lebémmokl]mdamlde
N - hydroxy-1, 2, 5- oxad azm%e 3-carboximdam de \ 0O
HOL7~ I N NHZ CI N A Q' NNThi s conmpound was prepared
according to the prure of Exgpple 1 using
4- (benzyl oxy) - 3-chl groamil s the starting
material. LCMS for CLEH15CLIY \ (MrH) +1 m z = 360. 0.
10 Exanpl e 23 Do NG
5 4 SARI e o
Sy 1o PR g abhe HOHRTRRRA MEGHe 1 is 2
meth@iyamllnhlawhlistarﬁxgimaehxl LGMSENC@FWZN@W dnmagso; epar ed
accordi ng to the procedure of Exanple 1 using
Exarbl 1 uoro-3 15 (trifluoronethyl)aniline as the starting
et al . LOVS for CLOHBFANS02 (MH) + m z = 306. 1.
'AHEWBWYGYM M(&Mﬁ'hmymedybflm-oxadlazole-3-carbox1m1damlde
N - hydroxy-1, 2, 5- oxadi azol ee3- car boxi m dam de HO N
I NHZ N HM N 20 Thj ané' nd was prepared
' e of Exampl,e 1 using
[ al . LCVB for
arrpl e 25

Exa

benzyl am ne as theos
C1lO0H12N502 (MrH) +: mz = .
10 4- Am no- N- (2-f | uor obenzyl) AN

N W@S%ndlv%s %re%é‘@cg a@co%mg i?(’) 1aer grg():%d&pe d?‘nbxample 1 using 3-

methoxyaniline as the starting material. LCMS for C1(H1,N503 (M+H): m/z=250.0.

Example 13

15 4-Amino-NV'-hydroxy-N-(4-methoxyphenyl)-1,2,5-0xadiazole-3-carboximidamide
HO

He” ° LL'N
\O\ /IS__(NHZ
AR

N N
Ny
This compound was prepared according to the procedure of Example 1 using 4-

methoxyaniline as the starting material. LCMS for C10H12N503 (M+H)T: m/z=250.0.

20  Example 14
4-Amino-N-[3-(benzyloxy)phenyl}-N'-hydroxy-1,2,5-oxadiazole-3-carboximidamide
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43 WD 2006/ 122150 PCT/ US2006/017983 HO, N | NHZ H

N I -O/N This conpound was prepared according to the
wonropaderse of Exanple 1 using 2- fluorobenzyl aRCnAISa®6/017983

the starting material. LCMS for CLOHL1FN502 ( M+ T) +:

mz = 252.0. 5 Exanple 26 4- Am no-N-(2-chl orobenzyl)

N - hydroxy-1, 2, 5- oxadi azol egs3- car boxi m dam de HO N

I NHZ N H (:rC NN /X O Thi's conpound was prepar ed
according to the procedurg of||Exanple 1 using 2-

chl or obenzyl am ne as~t he”s t\n terial. LCVS for
C1OH11CIN502 (MrH)f+: mz = 268./1.\10 Exanpl e 27

4- Am no- N- ( 3- chl ggbenzyl ) - N - by droxy- 1, 2, 5- oxadi azol e
- 3- car boxi ni dani HONNHZ HRNNOVN C This
conmpound was prepared according to the procedure of
Exanpl e 1 using 3= 15 chl orobenzyl am ne as the

stI&t FHRPOHAdt BPS areparedChBorfling (CLEHITCENEO RS (ENirhple:1 Wiy 3-

eneibibltine ARTRIRe Rl 1.OMS to 11y i PMATS: 5326zl o

-3-carboximdamde. HONHZ HC / N~ N 20 This

Examplsdpound was prepared according to the procedure of

(3- ' - . chl b ' th tarti
v Sl B o 0L SRE e S5, 1314

44 oy
H3C J}_(NHZ
¥
0 N/ \N
Ny

This compound was prepared according to the procedure of Example 1 using 3-

aminoacetophenone as the starting material. LCMS for C11H1oN503 (M+H)': m/z=262.2.

Example 16
4-Amino-N-(3-cyanophenyl)-N'—hydroxy-1,2,5-oxadiazole-3-carboximidamide

N

N H

HO-blnN
/O\ /|S’<NH2
C N
I\
o "

This compound was prepared according to the procedure of Example 1 using 3-

aminobenzonitrile as the starting material. LCMS for C10H9NgOy (M+H)™: m/z = 245.0.

Example 17
4-Amino-N-(3,4-diﬂu0rophenyl)-N'-hydroxy-l »2,5-0xadiazole-3-carboximidamide

F. HO%N
Kj\ MNHZ
F N
A
N\O/

This compound was prepared according to the procedure of Example 1 using 3,4-

difluoroaniline as the starting material. LCMS for CoHgFoN50y (M+H)T: m/z =256.1.
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WD 2006/ 122150 PCT/ US2006/ 017983 Exanple 29 4- Ami no
N - hydroxy-N-[3-(trifluoronethyl)benzyl]-1, 2, 5-oxadi az
wolescB2ziao boxi m damide HO F N NHZ FI N F PCTNSZY0bI017983

Thi s conmpound was prepared according to the procedure

of Exanple 1 using 3- 5 (trifluoronethyl)benzyl am ne

as the starting material. LCVS for Cl1H11F3N502
Fka%ﬁ”ﬂ?'+: mz = 302.2. Exanple 30 4-Am no

fydr oxy- N- (2- net hoxybenzyl ) - 1, 2, 5- oxadi azol e- 3- car bo

4-Amingrivdébrode-3-fi@rophdny DIAZ-hMrbRyQY, 2\6-oxh Biao 3 -chit osintduipde N d

was prepared accordi ng.tofie procedure of Exanple 1
usi ng 2- (methoxy)béifzyl am N as the starting
material. LCVS foro (MM +: mz = 264.0.
Exampl e 31 15 4- Anino A
1V‘-hydroxy-N—(pyridin-2-y|neLMy\g-l,Z,S-oxadiazole-3-
carboxi midanmide HO, N | NHZ N N This conpound was
5 PrERaERFomE G Blepibdt Reddify BHACHINNS: O EEXAIPR! Rind 44b3nRB-
2- (am nonet hyl ) pyridine as the starting material.
fluorpaniligs 75 dre s@ipR mMBOR LOWHPRCoHgBANs0206HH)T: 26 =BLafsl$0.32
4- Ami no
N - hydroxy- N (2- phenyl et hyl)-1, 2, 5- oxadi azol e- 3- car box
Exampl¢ Wani de HO- NHZ N QO N 45 WD 2006/ 122150 '

4-AnE£;[N-lé5m5-Li-quiZx%ﬁﬁbnyliﬁ-ﬁy&%ﬁ?ﬂﬁé%g&ﬁ%ﬁae%[cg%sﬁiﬁﬁdamide

according to the ptocedure,o e 1 using
phenet hyl ani ne as the :rt?rg material . LCVS for
CL1H14N502 (M+H) +: 2@%./<@<anp| e 33
Cl N
H / \N
10 "o

This compound was prepared according to the procedure of Example 1 using 3-chloro-4-

fluoroaniline as the starting material. LCMS for CoHgCIFN5O, (M+H)™: m/z=272.0.

Example 20
15 4-Amino-N-(3-chloro-4-methylphenyl)-N'-hydroxy-1,2,5-0xadiazole-3-carboximidamide

HC
oy
Ct N
AR
N N
o
This compound was prepared according to the procedure of Example 1 using 3-chloro-4-

methylaniline as the starting material. LCMS for C1gHj1CIN50p (MHH)": m/z =268.1.

20  Example 21
4-Amino-N-(3,4-dimethylphenyl)-N'-hydroxy-1,2,5-0xadiazole-3-carboximidamide

HaC. LZ,,

N

| NHz
HaC N
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514
Am noN- hydr oxy-N-| H i ndol -5-y1-1, 2, 5- oxadi azol e-3-carb
woxbesiidzaisnde N HO IN NH2 N H NNQO' N Thi s conpoBQ@/US2®6/017983
prepared according to the procedure of Exanple 1 using
5-am noindole as the starting material. LCVMS for C
1|"ﬂhis_1 Nﬁ%m(dww ﬂ'r'epa[gdzacforaiﬁ -t@-thelgro;@S@rng eEx%ﬁple 1 using 34-
_4- Ami no- N-but yl - hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi m da
dimethylapdline jChe fgeging nfaRENECIMS @ K1 THigl s @oivpdilih do/ma 8489) epar ed
according to the procedure of Exanple 1 using
butylam ne as the starting material. LCVS for
Exan@l4-224N502 (MrH) +: miz = 200.2. 15 Exanple 35
5 4-A . _ ar AR _ _ . ~ . e .
o R R S magiglertpinidamide,
etam de / HOB NCl \ HN \N\ \O 0 Step 1:
3-(4Anino-1, 2, adi gzol -3 o
yl)-4-(3-chl orop y 4- oxadi azol -5(4H)-one N~ O
O H2ZN N MON 20 b-C gol utli on of,
4- am no- N- ( 3- chl or opheny vy d 1, 2, 5- oxadi azol e-
3-carboxi m dam de (540 ng, 2.1 Y ) and
N, N- car bonyl di i m dazol e (380 ng, &,3 mmol) in
t efi: . heated .at_ 80 .C for h
A0 80 Wb ocinhng TR, SR iy A oo
3-chi§rénlingrhs) thestukind Gradéfia1. 2008 fo2 2151 sESTOLIS2A 6/ 0k #38660.
washed with 0.1 N HCl (3 x 75 nL) and brine (75 nL).
The organic |layer was dried wth sodium sulfate,
10 Exanfpld 23er ed, and concentrated to give the desired product

.56 % . ' |i.d . whi . i th
+arpE0 oA i b Ao B 1

carbeximpiggmige
2 HO%N
R I NHz
N
F
, I\
~~

This compound was prepared according to the procedure of Example 1 using 4-fluoro-3-

15 (trifluoromethyl)aniline as the starting material. LCMS for C1oHgF4N502 (M+H)T: m/z=306.1.

Example 24
4-Amino-N-benzyl-N'-hydroxy-1,2,5-oxadiazole-3-carboximidamide

N
N N
Ny
20 This compound was prepared according to the procedure of Example 1 using benzylamine as

the starting material. LCMS for C1gH1pN507 (MH+H)™: m/z=2342.

Example 25
4-Amino-N-(2-fluorobenzyl)-N'-hydroxy-1,2,5-0xadiazole-3-carboximidamide
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5 Step 2:
N-(4-[[ (3-Chl or ophenyl ) am no] (hydr oxyi m no) net hyl J-1, 2

woO3ewxaziisazol -3 yl }-2- phenyl acet ani de A sol ut POWUS2006/017983

3- (4-am no-1, 2, 5- oxadi azol - 3-yl ) - 4- (3-chl or ophenyl ) -1,
2, 4- oxadi azol - 5(4H) - one (30.0 ngy, 0.107 mmmol) and

4-di met hyl am nopyridine (& 6 ng, 0.021 mmol) in
pyridine (0.50 nlL) was tréated with benzeneacet yl
chloride (42.6 L, 0.322 mvo]|) and stirred for 4 h. The
reaction 10 m xt ure e gricent ret’ed and redil ut ed
with ethanol (1.0 A o\ sodi um hydroxide in
water (0.30 nlL) shiATee forN\45/“rnn Purification of

t ude r.eaction xture by preparative HPLC gave
t@sdé%?*’u?‘éc‘i‘ pPogrete na( i%otgs 5y procedps o6 rExample 1 using 2-

fluoroGanZyHrhie TR 3 talt vin o 36,
N-{4-[[(3-Chl o?‘%ﬁﬁnﬂ%ﬁf‘%@@%@n@& rrethS?‘;f 1 2

Exa E oxadi azol - 3-yl }benzamde OH NH\ NH NQON
26 conmpound was prepared according to the procedure
4-Ambib-NEQRaNk dbertdyl) MBIk y,J diafoltl 2L, l&? e starting
material . LOVS for CI6 i'r\'%os ‘Irvrlrr il _SL20)!
20 Exanple 37

N-{4-[ (Benzyl am no)(hydr oxy| m no) met hyl ] -1, 2, 5- oxadi az
ol - 3-yl } benzami de NeN N Thi s corrpound
was prepared acco to th ocedure of Exanple 35 .

usi ng 3-(4-am no-
1“? 5.oxadi azol - 3-y -4 benz I° 1 2, 4- oxadi azol -5(4H) -0
&8 AETBARY oS B’ﬁll’aEﬁdl #reorging tt'h ethes epcedureg of PBanmit @r ishlgs 2-
cmorohéabﬁanﬁlﬁyas@;b anpl e 38 47
T s o o TSt G PR ot
N- benzyl - 4- (benzyl am no) N- hydr oxy-1, 2, 5- oxadi azol e- 3-c
Examgéb-pxi mdamide HO~"NNH NH/ \ NNON Step 1.

4A _@eg él - 3-[ 4- (benzyl am no) - 1, 2, 5- oxadi azol -
- m‘i’? ( owb?}%&]& ah)ts‘lmxs-(lﬂﬁ)oxyhmles"carboxmndaimde NH N/ \

HO

This compound was prepared according to the procedure of Example 1 using 3-

chlorobenzylamine as the starting material. LCMS for C10H11CIN5Oy (M+H)*: m/z=268.0.

Example 28
4-Amino-N-(4-chlorobenzyl)-]\"-hydroxy—l »2,5-0xadiazole-3-carboximidamide.

@A A
o N

This compound was prepared according to the procedure of Example 1 using 4-

chlorobenzylamine as the starting material. LCMS for C10H11CIN50 (MHH)™: m/z=268.1.
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NN"OND5 A solution of
3-(4-am no-1, 2, 5- oxadi azol - 3-yl ) -4-benzyl -1, 2, 4- oxadi a

woaabochaezidh - one (60.0 ng, 0.231 nmol) and benzpLT/US2006/017983

brom de (28 L, 0.23 nmol) was heated at 150 C for 5 h.

Addi ti onal benzyl bromde (28 L) was added to the
Exapl€®pl et e reaction and heating was continued for
4AanoM};er 16 h. Purification of the crude reactjon
~ArpinG:V ygroxy N sLisiliporome thyhhepaslld 2peoxpdiazolgdearhorimidagiis c ¢

(12 ng, 15% . LCMSfor CL8HLIENS03 (M+H) +: mlz=349.9. 10

Step 2. N-benzyl.-4-A bei azyl anilNi no)

N - hydroxy-1, 2, 5-vkadiQzole- 3-car boxt i ni danai de. A

sol ution of F

4- benzyl - 3- [ 4- (benzyl.agino) - 1, 2 5-oxadi azol - 3-yI]-1, 2,

4- oxadi azol -5(4H)-one~ (12 ngy, 34 prol) in ethanol (1

ML higv@smpot @B twasl paphidd Zacdék toU e NyEE-axt A2 BRmPBL Elusing 3-

_ (300 L Ixa(l)nd st iﬁﬁpglg at 2%%% for %lg mn. The 1?%acti 0%1

(triflperoprethy Bbepgylaming ap 81 strting mpterish ckGMS e Ca1HinBaNsQr i (VB y/z =
30245 preparative HPLC to give the desired product (10

ng, 90% as a white solid. LCVS for Cl7H18N502

(MtH) +: mz = 324.2. Exanple 39
Exadlplé §0Ani | i nocar bonyl ) am no] - N- (3- chl or ophenyl ) 1V' - hydro
4Ax¥—[;%d% 5- oxadi azol e- 3- carboxim dam de OHd HN NEr />-
AP~V g TR thoxplentir T tradiazolag- orugimidrieo

PCT/ US2006/ 017983 Moy,

4-[Bi s(ani |l i nocar bonyl )am n

N- hydr oxy-1, 2, 5- oxadkazoke-

H ON\ ~NNH O N\ O/NN ep 1.

N- (4-[4- (3-chl or opheny\) - 5- ox0- 44 5- di hydro- 1, 2, 4- oxadi

azol -3 yly-], 2, 5-oxadi azol -3 y©f N - 5 phenyl urea

andN-{4-[ 4- (3-chl orophem ) - 5- oxo- 4, 5-di hydro- 1, 2, 4- ox

adTa? @bmpbudd lwad , pepare@ X6k hs e procedure of Example 1 using 2-

YN it phenyfﬁipggr oy i T Becequre of, Bremple 1 e
(methaxg)bgqzylamine 3s the)starting material. LCMS for C11H14N503 (M+HY: m/z=264.0.

-N- (3-chl or ophenyl)
car bexi m dam de HN OH \

Example 31
4-Amino-V'-hydroxy-N-(pyridin-2-ylmethyl)-1,2,5-oxadiazole-3-carboximidamide
HOLL7
N
\ " I NH,
| S
N N N
o

This compound was prepared according to the procedure of Example 1 using 2-

(aminomethyl)pyridine as the starting material. LCMS for CgH11NgO2 M+HY: m/z=235.0.

Example 32
4-Amino-/V'-hydroxy-/V-(2-phenylethyl)-1,2,5-0xadiazole-3-carboximidamide

HO
LL’N
N
N/ \N
Ny~
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N~N HN~HHNN PO-NHO'" \N\/ N N NO O d
Cl A solution of

wa@-200b+1amismo- 1, 2, 5- oxadi azol - 3-yl ) - 4- ( 3- chl or ophenyiS2008/017983

2, 4-oxadi azol -5(4H)- one (30 ng, 0.1 mmol) in pyridine
(0.5 nm, 6.2 mol) was treated with phenyl isocyanate

(18, dstirre 2 h. The reaction
mi xt‘i‘?”é’g‘&‘é‘éwgsg’mg%ag“ {5k 5 g prv H‘;?P{ot?ﬁa%‘ﬁ;l/r‘ﬁnlﬁﬂlﬁ@e@@me
as thawtartin@ najetiatoLgMB o Cp N dna+aph eyl 24ggocyanat e (10 L,

92 nol) and stirred for another 2 h. Purification of

. the crude reaction m xture by preparative HPLC gave
Examphes33desi red products N {4-[4-(3-chl orophenyl) -

. ORC oxadi azol yl]-1, 2, 5- oxad| azo
: A"§"° Y?‘“%i 5 H%‘i‘/ @ F’é&g% é"i‘f’g“a@?%arawnﬂm{nde [4-(3

-chI or ophenyl ) - 5- -4 - di°fydr o- 1, 2, 4- oxadi azol - 3-yl ]
N, l\f“ 15 di phenyl di car boni m di c
S r CLAE12CIN604 ( MHH) +:
or K24 IN7CBNa (MrH) +: mliz =

di ani de (7 ny, 1\Y
m z 398.9 and LCMS
540. O Step 2.

4-[ (Ani I i nocar bonyl ) anai no] - N-\(o?f chl or opI ierryl)-N -hy
drTie yorfipoindowas yagiraretddi to @RPRR¥JuRZF @?dnlﬁledieusﬁg 9_aminoindole

as the al(‘BIS an l.i nocar bonyl ) am no N

ottt S SHE9T GL1RA Mok F 1 mir 525920

oxadi azol e- 3- car boxi i ni dam de 49 WD 2006/ 122150
ExampleB4 US2006/ 017983 A sol uti on of

) hl or ophenyl ) - 5- oxo- 4, 5- di hydr o- 1, 2, 4- oxadi

! Amm(’i\f b‘%ﬁﬁ(‘ ]?‘y‘gm*! X2, R’ﬁ‘ﬂ‘laéﬂ‘%}?'ﬁs’bwl}“ﬂwlﬂhenyl urea (17 nm,
43 pnol) in ethanol (1.5 f) was treated with 2.0 M
sodi um hydroxide in water ﬁNO.B m.) and stirred for 30
mn. Purification of the criide reagction m xture by
prepar ati ve HPLC"§aye the'tesy
4-[ (ani I'i nocar bonyl ) am no] - N-(s hl or ophenyl )-N 5
hydr oxy- 1, 2, 5- oxadi azol e- 3- carp6xi m dani de (6 ng,
33% conlp@Mﬁ vifaQ re HLA NG

b ﬁ;}e@ 0 %G%Mté_cp.lf‘é %le_lhlglﬁlg ibbltylﬁfuﬁe

i L i s(ani | i nocarbonyl ) am no
© staptig fPeigrish NS RHE ARaNsO BAMGHT: bo/xFﬁD(mam de was prepared
inasimlar fashion from
4-[ 4- (3-chl orophenyl ) - 5- oxo- 4, 5-
ExamﬂF#ﬁ/dro 1, 2, 4- oxadi azol - 3-yl ] -1, 2, 5- oxadi azol - 3-yl }- N,
N-i4 [fg?_ gﬁ?g‘%‘{ﬁgﬁﬁ%&eﬁmoﬁlgﬁl{b)lﬂét@yzfj%&méx%l-? gH Lﬁp?lenylacetamlde
tert-Butyl N

{4-1({4-[(E, 2 chI ropheﬂ,yl ) am no] (hydr oxyi m no) e
thyl]-1, 2, 5-@xadrazol< 3- a 0 onyI ] benzyl}
carbamate OH O N Srl,NHN 1

0
Step 1: 3-(4-Amino-1,2,5-oxadiazol-3 -Y)-4-(3-chlorophenyl)-1,2,4-oxadiazol-5 (4H)-one

HN v—(,ﬂ:'\?:o
J Y, Q

Ny
A solution of 4—amino-N—(3-chlorophenyl)-N’-hydroxy-1,2,5-oxadiazole-s'_carboxjnﬁdanﬂde

(540 mg, 2.1 mmol) and N,N-carbonyldiimidazole (380 mg, 2.3 mmol) in tetrahydrofuran (10 mL)
was heated at 80 °C for 1 h. The reaction mixture was diluted with ethyl acetate (150 mL) and
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OH3C 1 /CH3 15 CH3 Step 1. tert-Butyl
{4-1({4-[4-(3-chl orophezyl)-5-0x0-4,5-dilzydro-1,2,4-0

weadicazoise 3yl ] -1, 2, 5- oxadi azol -3 PCT/US2006/017983

yl }anzi no) car bonyl ] benzyl } carbamate o N/ 0 \r \ NH
N NMNO-NC N4 H3C ~CH3 G H3 A solution of
washé’&2 \‘Qigr @ Nim-(ilx%s 513: a&ﬁ@g%ez@k n&).y’gﬁe-oi‘gaﬁigh %}MAE le%;a%ﬁilsadilﬂn
, - 9xadi azol - - one , 0. mmol ) and .
sty Tlitee i cqRGERLA e 15 A5 Hé‘?“ﬁé?%vl‘% BERA RO ol Vhigh
W wifhow IR phrifichtibndi €12k @ @ ), V501 1 eat ed
. Wi t“ﬁ ?11- di metp}ﬁlfll1 am'nnopyri di @Wﬁgﬁk% 1 r?rml )§9and
N, N- 50 WO 2006/ 122150 PCT/ US2006/ 017983
Step ghi N—?@H’f’ﬁ@)fc!)r%h@%b%d}ﬁzy&%iﬂtiﬁo}meﬂgggfh5%1’4)201—3’-%)(1 LLr i the
reaction mxturé turned clear, it was treate Wi th
phenylgcg®@3i9¢ i s (pyr r ol ydi no) phophoni um hexaf | uor ophosphat e

(54 sg_@x;iorﬂ ot ]3-(ﬂ?ﬁin))-1,laB%x@ﬁh@&lgé}@ﬁﬁ@-chlgrzphenyl)l-l,2,4-%_}(ﬁdiazol-5(4H)-
r n . L, . oy . . g
one (ot S ROPFSO b Gl b icbertng -4 oo BT iy i 050

ml) wabdrettedowidt] behreodaatyl thddrigy (42.6 |ny.0).320 npdot) ahddtitrethfor 4 h. The reaction

mlxnpgégsfct)ﬁl:%ﬁﬁgﬁ %?(ﬁ@cﬁﬁrj%d \(sfl%loeﬂg?él 6{)0 %;_.1;2( mJ‘E'I\Z of sg 1%11? dar ot)uglg EnShter
or anot her . e reaction miture was druted v
(0-30gnlhystirredciat 49t ain( Bwifisatipn aftle ovadstreagtion milture(hy prepirati@t HPLC gave
[ rj Wit h - sodi ur | fate,
the d%?fc{gg%dgg?%atﬁ%4%@hé§%§?%? éa’.gﬁbggé) ?’1(1}4 C ig‘ﬁz_g‘;’fﬁ'? he crude
reaction m xture by preparative LCVM5 gave the desired
ct (22 mg, 249% . LCMs for Cl9H14C1N606
tBu+H +H)+: mz = 457.1. 10 Step 2. tert-Butyl
N-{4H3-ChlprpphqoEl)athing] (I3 diohiwino miedyiiH) 255 -oxadiadol-3rylhrenzapiide no) m
et hyl J- 1, 2, 5- oxadi azol - 3- OH
yl ) am no) car bonyl Jbenzyl )cafbarrat e This conpound was
prepared accordi ng & the pr dure of Exanple 38,
Step 2, using tert- Buf)

Exa

4, 5-di hydro- 1, 2, 4- ox
adi azol -3-yl]-1,2 adtaza! -
yl } am no) car bonyl yl }carbangte as the starting
material. LCVS for C22H24CLN6O® (M+H)+: mz = 487.0.
ExEnptenpdhd was prepared according to the procedure of Example 35 using benzoyl

4- ' ret hyl)-N-{4-[ (E, 2)-[(3-chl h I ' h
chlorie b33 SHRTBREEHly LV 1 Coahistn QSO g s 1 hany At o
trifluoroacetate OH

Example 37
N-{4-[(Benzylamino)(hydroxyimino)methyl}-1,2,5-o0xadiazol-3-yl}benzamide

OH
" )/\%
Jo
o)
This compound was prepared according to the procedure of Example 35 using 3-(4-amino-

1,2,5-oxadiazol-3-yl)-4-benzyl-1,2 4-oxadiazol-5(4H)-one and benzoyl chloride as the starting
materials. LCMS for C17H1gN5O3 (M+H)™: m/z=1338.2.

Example 38
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NTFA NHNH N \ \ONOC NH2 Step 1.
4- ( Am nonet hyl )
wOR§bAR2t5() 3- chl or ophenyl ) - 5- oxo- 4, 5- di hydr o- 1, PC2ASX®E/017983
azol -3 yl]-1,2,5- oxadiazol -3 yl)benzam de
trfuoroacet at e 51 WD 2006/ 122150 PCT/ US2006/ 017983

A | ut f
NV-beg -‘A'fﬁgerﬁ?lzyrl}o T))é\" gyém’ﬁ'g\ Zgz?ﬁad'gz%ﬁ% cla?f’rl’(“%“wl@’r ophenyl ) -1,

2, 4- oxadi azol - 5(4H) - Bhe, (0.5 g, pl ) and
4-{[(tert-butoxycar bonyl])am noj net i benzoic acid

(0.67 g, 2.7 myo di o1 Onet ha (35 nL) was
treated with yIa '/noyrldl ne (0.13 g, 1.1
nmol ) and N, N |sopropy$oef“hyl amne (0.93 nL, 5.4
e -6 - o h
s koo ol eSOV L) e b

hexafluorophosp

NN- di i sopropyl et hyl a (0.93 4 nmol ). The
reaction mxture stlrrede_,or , diluted with
ethyl acetate (- 200m_ with 0.1 MHO (2

x 100 L) and bri ) N drled W th sodi um
sulfate, filterg nd cwficentrated. Purification of
t he crude react i Xxture on silica gel gave the

|nterrred| ate tert-butyl 10
{ 4% (Splption af p-64-ampineyt B aeadipho)-3-50) 6 sbenzl 152, 4 faytikiobs (AL Rond (600

mg, OaZdl ﬂlﬁﬁi)aﬁfﬁéh%yi Broride Zg d(b @Zrﬂrlol)gwas heatefihat 150%tf%rr5 h. Ad\f\lggnal

L‘} am no) car bony W] benzyi }carb

“Z’%g PEe 5L Hatadds to e H"é‘t@l&qﬁﬁeref(cg@l amf heating W:Babreduednfdr lanother

16 h. 41?1ﬁﬁMt1b‘lQ)f theerdde4eadli®naRiBre b pBpative HAKE ga% led ro?ug't (1?
1 T1 €

The reaction m xture was concentrafed an
mg, lf){?) M@&JP%NSH%NS@N@’W@Jr nfre MPR. desired pr oduct (542
nrg, 8% LCMB for C 18H14CIN6O4 (M¥H)+: mfz = 413.0.
lp . 4-(Am nonethyl )-N-(4-[(E
Step ZZ)N f[e'c"s %&le@pmwyﬁhy@mma]o@mm@xyarmmmymehy| J-1,2,5
- mmﬁb@ 30hbéizyil I RPN AR)-§ 55 HQardB.%i-Ea/ﬁtlez 4-0xa§1azgl—5&H) one

12 ound was prepared according to t
(12 m ,ﬂgqo g gihane} (& gl wag,iggaieg) wigh 2 Msodium hydrox1de in water (300 pL) and

stirred( @125 O @t J0ythih - Nind ﬂsa& #n Bnkd ey 3 h

prepalra g Ay 0%adi 8 g t grg%v@ ék%séﬁglgg o o% Pl no ol 8}
"benzam dectPq fSH?)dr t B0emgsOPheasst avhite sefid.  LCMS for

C17H[‘@I59§(M-I-H)+L%52Q[2 Cl7H16CIN63 (MtH)+: mz = 387.0.

Exanpl e, 43
Example 3% (Benzy| ani no) car bony! ] ani no} - N- ( 3- br omo- 4- f | uor oph

4- [(Arﬁlﬂy)kz)rbNyi)MﬂﬁHV-B—éhl&oﬁneM)@d" h?&l%kf 1,§,5—oxadlazole-3-

carboximidamide

Example 40
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25 car boxi m dam de 52 WD 2006/ 122150 PCT/ US2006/ 017983

OHSr M NH O-NHNHNCON Br F A solution of
wa@-200b+1amismo- 1, 2, 5- oxadi azol - 3-yl ) - 4- ( 3- br ono- 4PCTwse@pl17983

enyl)-1, 2, 4- oxadi azol - 5(4H)-one (30 ng, 88 pnol) and

4-di met hyl am nopyri dine (5 ng, 40 unol) in pyridine

. benz I socyanate (29 ng,
) [Bﬁ&nlﬁnd&%gn n“d“‘%‘ ?3t S glqor?f’htew&' 'h§¥r6§hb%5-a¥ad@5@e- for 20
carbgyimidamgidehe reaction mi xture was concentrated and
purified by preparative to give the internediate
N benzyl
N-{4-[4-(3-brono-4-fluor nyl ) - 5- oxo- 4, 5-di hydro-1, 2
, 4-oxadi azol -3-yl]-1, 2, 5-pxadi azol - 3-yl}urea. This

material was dil ed vv|t eth wl (1.5 n), treated
wth 2.0 M sodi oXi water (0.3 nL), and
stirred for 30 Pu rfcatl wof the crude reaction

m xture by preparatlve0 H ave\ t he desired product
(11 ng, 28% . LCMs for CLl7i15%r F (MtH) +: mz =
448.9, 10 451.0. Exanple 4"

4- Arrino N- ( 3- brono- 4-f uorophenyl

A" - hydroxy-1, 2, 5-t hi adi azol e- 3- ¢ar boxi m dam de OH Sr

Step FN M#rﬁ-&hlm@yl) -SoxB-4 15liIGred, zy-oxmzrmyy 1,2,5-0xadiazol-3-yl)-N"-
pheizy%&ﬁnmky@aéfc}zyﬂkwwﬁ Xioﬁ'%'iz%/d ﬁ 1, , achlﬁfa Z n)?l%) ? 2, g—oxa%zazo?g—
vy N}J gﬁl?eﬁyd ligurbpnmidigiagiie; ol e- 3- car boxyl i c acid (250 ngy,

1.7 mmol ) and 3-brono- 4-fluoroanpt+rRpe (393 ny, 2.1
mol ) in NN-di et hyl formam de (5 s treated with
0- (benzgtriazol-1-yl)-N,N,N, N-te t hyl ur oni um
hexaf pphosphate (784 ng, 2.1 ') followed 20 by
NN- di Rhsopf opyl eb m ne (0.36 n{ ), and
stirred for 16'\h The reactlor‘? ure“}?dlluted
with BXin andO (100 v and
extract eth W

[¢)

N

Ci ct

A solution of 3-(4-amino-1,2,5-oxadiazol-3-yl)-4-(3-chlorophenyl)-l,2,4-oxadiazol-5(4H)-
one (30 mg, 0.1 mmol) in pyridine (0.5 mL, 6.2 mmol) was treated with phenyl isocyanate (12 pL, 0.1
mmol) and stirred for 2 h. The feaction mixture was treated with 4-dimethylaminopyridine (3 mg, 24
pmol) and additional pheny! isocyanate (10 uL, 92 pmol) and stirred for another 2 h. Purification of
the crude reaction mixture by preparative HPLC gave the desired products N-{4-[4-(3-chlorophenyl)-
5-oxo-4,5—dihydro-1,2,4-oxadiazol-3—yl]-1,2,5-oxadiazol~3—yl}-N'-phenylurea (5 mg, 12%) and N-{4-
[4~(3-chlorophenyl)-5-0x0-4,5 -dihydro-l,2,4-oxadiazol—3-y1]-1,2,5-oxadiazol-3-yl}-N,N'-
diphenyldicarbonimidic diamide (7 mg, 12 %). LCMS for C17H12CINgO4 (M+H): m/z = 398.9

and LCMS for Cp4H1 6CIN7OsNa (M+H)*: m/z = 540.0.

Step 2. 4-[(Anilinocarbonyl)amino]-N-(3- -chlorophenyl)-N'"-hydroxy-1,2,5-oxadiazole-3-
carboximidamide and 4- -[Bis(anilinocarbonyl)amino] N-(3-chlorophenyl)-N" -hydroxy-1,2,5-

oxadiazole-3-carboximidamide
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WO 2006/ 122150 PCT/ US2006/ 017983 The conbi ned organic
extracts were washed with brine (50 nL), dried with
weadicunisal fate, filtered, and concentrated. PCT/US2006/017983

Purification of the crude reaction m xture on silica

gel gave the desired product (414 ng, 76% . LCMS for

C9k|7 BBlEtliliﬁO?(f |W4ﬁ4ﬁmh¥0roph§n§'@ﬂ5=%xo-3§§ﬂ1§iro P2, 2o Riakod-3-y1]-1,2,5-
°Xadlﬁff°b6?/86%éwylyreﬂi(lﬁms»‘i3 nieRimetinel (B3 mhy westiitearihdd Mizedion
hydrdmthil wiNerSOB 081y andFstiffed Ot 86 @D Mfification of the crude reaction mixture by

prepa(r:agy% m é%/e(t%%gg)su%fplr géo%q%o%any%mgmg]h]\lﬁ (-jhl%rzoglllegyl)-N'-
5  hydraky4;2BioxbAazoEB RA¥KRRGRYE) 6 2 91% hi, é di+:
g pgosphet ane (570 nyg, 1.e4(75 g3 [ ngif%f%eérilgﬁr(d' n\%bgm )
m/zx}30stirred at 95 C for 16 h The reaction nm xture was

di 4-ieehibdatboSi)Miho] O BQﬁlgfoﬁIegylfeﬁQlyMy 1 O)Ja&]'fzole%-

blns | uple salts were fil
caroe r YtSeBreRapdaincy gipdley Sshio é“’mv\%{ﬁf‘ Qéglorﬁl?hewq 2K
dihydse-1,2 eaxegelzomql]gsza)xa&molcﬁeﬁ}-w,eudlﬂreﬁﬂ&i&tboﬁlm @Bmide.5%.cMS
10 forcgz%vsfé‘}‘hg)p(MJr ! m/z 4§22 (MtH) +: nl /z=332.8,334.9. Step
4-am tio-N-(3-brono-4-fluoropheityl)-1,2,5-tliiadiazol
e-3-carbiiiiidotliioate HZNS NI ~N S NBr 15 F A
Example4}i i on of
tert-Bityd f-[ [, @a(jadhmﬂsphényi)hnumbmhmyﬁﬁnoimahﬁr-i 13-aRuazase- 3

, 0.4 nmmol) in dichloronethane
yl}ar?lg(%??ﬁq_n)"hgen?l}[cargé\lfléﬁ W th net hyI
trifluoronethanesul fonate (64 st, 0.6 mml) followed
by N, N-dii sopropyl et hyam ne (‘\102 L, 0.6 mml) and
stirred for 1 h. The yeadtio mture was di | ut ed
wi t h di chl or onet hang ashed wth water (50
nm.) and brine 20 (¥ N sodi um sul fate,
filtered, and concep e desired product
(133 ng, 98% . LCYB for ClOHQBr MS2 (MiH) +: mfz =
346.8, 348.8. Step V4,
4- Ami no- N- (3- br oo, 4{,Luoropheny|) N - hydroxy-1, 2, 5-thi
adi azol e- 3- car boxi 1§ d mge A solution of nethyl
4- ami no- N- ( 3- br ono- 4= uorophenyl) 1, 2, 5-t hi adi azol e- 3
15 - 25 carbi m dothioate (‘"8 ny, 0.22 mml) i n et hanol

Step 1. 2‘er3ijzl){4—yW:S[4(B-@Hbieﬁte)lyl)t-ﬁo;\b%mdmyyﬁoamMadz&kyﬁf fALhberi de

osaalgffe ool R hee 120 | L, 1.0 mol) and 54 VO

2006/ 122150 PCT/ US2006/ 017983 / aoed at 90 C for 16
h. The reaction m xtur¥g was puy i fled by preparative
HPLC to give the desi rd ro (58 ng, 78% . LCNVB
for COH8Br FN5SOS ( Mt Vi 331 , 333.9. Exanple 45
5 4- Am no- N- ( 6- chI
i Y-hydroxy-1, 2, 5- oxgeh

zol e°3 ca m-dam de

CHs3
A solution of 3-(4-amino-1,2,5-0xadiazol-3-yl)-4-(3-chlorophenyl)-1,2,4-oxadiazol-5(4H)-
20 one (50 mg, 0.18 mmol) and 4-{[(tert-butoxycarbonyl)amino]methyl}benzoic acid (49 mg, 0.2 mmol)
in dichloromethane (3.5 mL) was treated with 4-dimethylaminopyridine (13 mg, 0.1 mmol) and N,N-
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trifluoroacetate TFA OHN HZNHC \ON Step 1.
4Am no- N- (6-chl oropyri di n-2

woRdoch221586- oxadi azol e- 3-carboxam de ~ | NHZ €CTNSMOKI017983

NMON 10 A sol ution of
4-am no- 1, 2 5- oxadi azol e-3-carboxylic acid (0.4 g, 3.1

dnsoﬁmjle}hﬁl_ b Qo3 ﬁlb |0‘3ﬁ@19%‘1)' HNeldr 1%6 e rrfu@ur@ Ruridd ctéar3it Wﬁ@&e)ited
| ITE

t hyl f or mam de_( 6. % treated Wt
with Nromowmﬁqny ?W“"Dh‘i"?ﬂ"a?a]ﬂ?éﬂ? @4 5150? 11y migol) GF‘bi‘ﬂdﬁ’Pﬁ‘al
N,N- m@wwmma@m@ sphal 6.54 ﬂnnnél) OTheJeabtici ke Wad ktirRWes} 18, treated

it ) R S PGS PP G0 gy O o, and

stirrep) diut dthet Oih.0Tigatadt@tnécurblarkd@lBted Bith eﬂiy) acatael (@xﬂr) aat veghed with

| e

0.1 I%fﬁe}fé; %2% aﬁéﬁ& Qrsrﬁ é.’%flr% é%gnv’\ifi% sodit sﬁ?aﬂiﬁ?&d %X %gnc%ﬁ%ted
Purlfs:wp winths g reaction fujityre b prepasative BEME epvertha degired groguct (A2dee,
2a%polid. The crude solid was washed with ethyl acetate

and filtered. The filtrate was concentrated and
LCN{@lf@nqlpﬁm%%l([Mwﬂjb%D*f ovgF9¥.%t he desired product

with some inpurities. The inpurities were renoved by

washing the solid with chloroformto yield the desired
Step pr ot Bey! {6165’4 ., Z)- 93 YyloroplenyBartipe] (HOR @ISO N endigeply3-
yl}am‘[n &Qboll RofRmére 4 AMizo N-(6-chloropyridin-2

5 oxadlazole 3- carbOX|nZ|doyI chloride a _NH

l?\FOWPOLEl w5 exspared agnording dnthe progedurppifixaygple 38, Step 2, using fert-

butyl( 6 ch I{@[(og@w(sdhmmﬁmw»& &02,55111@&6{1 LZ@JZdihcﬁazal-?G}&I m:;xa;rmlaizela-
in benzene was treated wt

yl}%ﬁ@%%ﬂﬂﬁﬂ?pf& ﬁ%f'%i’éﬁee 3¢ thgjglarfugs 11&2611@1 Ie?héSszﬁﬁi;ﬁM%lHaOs Bl
wezSkdtoyed 25 at reflux for 3 h. The reaction mxture
was concentrated and rediluted with benzene and
concentrated (3X) to give the desired product which
wae4zsed i mediately in the next step. 55 WO

4- (Aﬁl?l}%?n@/e&gﬁh? %é%[&,s Oq?;{hgtr%r :?xgl:?lo](hydr(giylmmo)methyl]-l,2,5-oxadiazol-

3-yIpbknzaide nyftloeoayetdte 2, 5- oxadi azol e- 3- car boxi m dam de
trfuoroacetate A solution of OH
4-am no- N- ( 6-chl oropy|d| n- 2- ) #Fa2, 5- oxadi azol e- 3-ca
rboxi m doyl chloride *67 0 26 mMmol ) in

t et rahydr of uran (3 i eat ed with 20 M
hydr oxyl am ne in ( nmol ) and stirred
at 60 C for 4 h. T eacf\bﬁn e was treated with

additional 20 M

a
NH

Step 1. 4-(Aminomethyl)-N-{4-[4-(3-chlorophenyl)-5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl]-1,2,5-

oxadiazol-3-yl}benzamide trifluoroacetate
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25

hydroxylam ne in water (0.13 nL, 2.5 nmol) and heated
at 70 Cfor 1.5 h. The reaction nm xture was

woanwantisat ed to a crude residue which was pur PETAS2(99/017983

preparative LCVM5S to give the desired product (12 ng,
12% . LCMS for C8HBCING6O2 (M¥H)+: mz = 255.0. 10
Exanpl e 46 4- Am n@s,N-( 3- br omo- 4-f | uor ophenyl)

N - hydroxyi sot hi gzol e- 3- car boxi g, dam de
trifluoroacetate OH HZN N JJlI ?FA NH S--NBr F 15

Step 1. 4Am no N Rr ono- 4

f1 uorophenyl )i sot g0l e- 3- car boxam de HzN O | NH
SAN N Br This conpottid was pré d according to the
procedure of Exanple 44w Ste usi ng 4-

am noi sot hi azol e- 3- car boxyl ¥c id hydr ochl ori de and
3- brono- 4-f | uoroani | i ne /s \{ he ting materials.
LCVS for CLOH3Br FN3COS (R'/bkg—,l)fw 315.9, 317.9. 20
Step 2. 4Am no- N-( 3-brono-4

fl uor ophenyl )i sot hi azol e- 3- carffoxi m doyl chloride 56

V‘Q 201
Rn gfﬁ% &mﬁg § ?Jg%gagg%oq %}@-&%3-9 lorol%henytl)l\l 2, 43 oxa([é\l %zg{fr(égf
one ( gyéfélﬁlgﬁ élnﬁé— [(l‘gtt @ﬁogcaﬂﬁ@yl}@@m]meﬂlyl}benzmc acid (0. 67 g, 2.7 mmol) in
d1ch1(aqsmqthand\E3§ b ramBeatedlithor. &hﬁh@lwﬁlﬁdpﬁ%la' éliéé b er. Bk Q&h’(ﬁﬁ‘
dusoﬂr&?leﬂgaﬁr?gg t(6 5? rmll_, ng4nat elr) 3163 1104% N rﬁﬂ)ﬁg@mwg)cphophmm){n
hexaffuprgpfiogpbie (/3 - N? rinycoj} exdyddgitioial A diopBopglethilanting (0.93ahmi 54
B THelréabQh ORaHE sRar s INaleh
j;fgg]tgg 2 oceduﬁéﬁ%%ﬁkggﬁQFEﬁggﬂw@ﬁﬁlRg é%ﬂOm%ﬁmdwuh
i ‘F\‘L{zsx 3PS e -and fhﬂaeoﬁ?épm@mﬂnsq mﬂn ho@mlselfa&; dittertrioend
concentrattdy [Pusifivativii ofl e 3%dd 1Bt ik iitedE silBEl da Séz@é the mégnehl%rtf b‘a{yl
{4- [({Q [418'-‘4%%{051'1\44% 5 () —él_g a-lhydgg 122 4-oxa§1azo 3—y1] 1,2 5-oxadlazol- -
yl}amino)carbonyl]benzyl} carbamate. This material was dituted with dichloromethane (30 mL),
treated with 4.0 M HCI in 1,4-dioxane (4.5 mL), and stirred for 1 h. The reaction mixture was

concentrated and purified by preparative LCMS to give the desired product (542 mg, 58%). LCMS
for C1gH14CINgO4 (MH+H)': m/z = 413.0.

Step 2. 4-(Aminomethyl)-N-{4-[(E,Z)-[ (3-chlorophenyl)amino] (hydroxyimino)methyl]-1,2,5-
oxadiazol-3-yl}benzamide trifluoroacetate

This compound was prepared according to the procedure of Example 38, Step 2, using 4-
(aminomethyl)-N-{4-[4-(3 ~chlorophenyl)-5-0x0-4,5-dihydro-1,2 4-oxadiazol-3 -y1}-1,2,5-oxadiazol-3-
yl}benzamide trifluoroacetate as the starting material. LCMS for C17H16CINgO3 (M+H)™: m/z =
387.0.

Example 43

4-{ [(Benzylamino)carbonyl]amino}-N-(3-brom0-4-ﬂuorophenyl)-N‘-hydroxy—l »2,5-o0xadiazole-3-
carboximidamide
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4- Amino N (2, 5-di chl orophenyl)

N - hydroxy-1, 2, 5- oxadi azol e- 3-carboxi mdamde CI HO N
wol2006NR2150H CI 1 MO N 15 Step 1. PCT/US2006/017983

4Am no- N- (2, 5-di chl orophenyl ) -1, 2, 5- oxadi azol e- 3-car bo

xaniide C O NN H/ C Nt \JON This conpound

was prepared according to thewuprocedure of Exanple 45,

Step 1, using 4 anino-1,2,5-pxadi azol e- 3-carboxylic

aci d and 2, 5-dichl organi|ineNas the starting

materials. LCMVS for X (MtH)+: miz = 273.0.

20 Step 2.
@‘ 5- oxadi azol e- 3-ca
RCY/ US2006/ 017983 C1

4- Am no-N- (2, 5-dic

rbot hi oam de 57_24Q 2006/ 122150
Thi s conmpednd Wwas prepared
cedure of Exanple 44, Step 2,

SNZ NH O @

according to the\pro

U Bl 0o e R BRHEA VA Y4 Chremesk Buronban R 3 Aemdisent
5(4Hm ngszei ml_)anm-ﬂiisla@}élm‘gih?yﬁ«ﬂhe & h@r:@l 1inf1) in fyREHCD NG PRas
e o Sk s B 02 P e e frigowers g 25 by g
The TeagljoR e Hes cPRceriteisd ardipufifiéd by Mretiratik KNS Theie: tiecnmaidise V-
benzyInBIS{ 4 H-EtRbR-AGERRAL 118 ok b Ny 0-05 2 AWI6. 9% 1ol e 44,

epy.3. using 4-
3-yl}u§éa. Rni ’ma%énal Wgs diluted with ethanol (1.5 mL), treated with 2.0 M sodium hydroxide in

water (0.3 mL), and stirred for 30 min. Purification of the crude reaction mixture by preparative

HPLC gave the desired product (11 mg, 28%). LCMS for C17H15BrFNgO3 (MHH)™: m/z = 448.9,
451.0.

Example 44

4-Amino-N-(3-br0m0-4-ﬂuorophenyl)-]\"—hydroxy-l »2,5-thiadiazole-3-carboximidamide
OH

Step 1. 4-Amino-N-(3 -bromo-4-fluorophenyl)-1,2,5-thiadiazole-3-carboxamide

HaN |

Va NH

S/N

Br
F
A solution of 4-amino-1,2,5-thiadiazole-3-carboxylic acid (250 mg, 1.7 mmol) and 3-bromo-

4-fluoroaniline (393 mg, 2.1 mmol) in N,N-dimethylformamide (5 mL) was treated with O-
(benzotriazol-l-yl)-N,N,N',N‘-tetramethyluronium hexafluorophosphate (784 mg, 2.1 mmol) followed
by N,N-diisopropylethylamine (0.36 mL, 2.1 mmol) and stirred for 16 h. The reaction mixture was
diluted with brine (50 mL) and 0.1 N HCI (100 mL) and extracted with ethyl acetate (2 x 150 mL).
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am no- N- (2, 5-di chl orophenyl ) -1, 2, 5- oxadi azol e- 3- car bot

hi oam de as the starting material and was 10 used
womesdeatsel y in the next step. Step 4. 4 PCT/US2006/017983

Ai ni no- N- (2, 5-di chl or opheaayl ) - N - hydroxy-1, 2, 5- oxadi a

zol e- 3- car boxi t ni daani de Thi s conpound was prepared

The @ﬁﬁ@xﬁdjérgﬁlcteﬁtrefcﬁ @ve&rv@gﬁaiwrﬂebrﬁlfe (SO ANPERI 4kh sodtu@iduthate, filtered,
USI n

t
and QO3RN A phR g Seon Rl o ek ayahsesid gt
(414&@ ﬁ%)tlt@ﬁ?o@(:%ﬂw@@«mﬁ nﬂ%%9 34 .or COHBCIZNSOR2
88.0. Exanple 4
N—14 [(E 2)-[(3-Brono-4- quorophenyI)an1no]

5 Step 6. h&gﬁﬁ& W'—(?an)gz)) mmx‘lblknyj)al % 55t7119&(zﬁzgle@zc91~bo§zoamzde

yl } mor phol i ne- 4- carboxan1@e Q NS HNH ON |
\ON 20 Br F Step 1. enyll| [4-]4- (3 br0|no 4
f 1 uor ophei zyl ) - 5- oxo- 45 Nyydro-1, 2, 4- oxadi azol -

yl J-1,2,5- oxadiazol¥3 yl}c
PCT/ US2006/ 017983 P & O

F This conpound was pr epar
procedure of Exanple 35 usi\g

rbai nate 58 WO 2006/ 122150
NH 1 ~O NO- ON \ / Br
ccordlng to the

3<,( 4- am no-
1, 2, 5- oxadi azol - 3-yl ) - 4- (3-Qrono- 4-f | uor ophenyl )-1, 2,4
- oxadi azol - 5(4H) -one and phényl chloroformate as the

st anelitiog ofrkeraing- 1(%bromﬂv8u¢r@e@mm15@w¢%1@ﬁ-cexm:wﬂe (4 z
mg, (FT AR Shd 2%533(1 metﬁofh%ﬂll & 4-ditndofto-1,6 E,M)m&ﬂp%os%ﬁ%a @wélmg, 14
uoy o am no i NNj.No
o i SR YFE o} BROMTHEE B Bkl deiRn Sttt Ml
10 acetap(80wil) apd th dhsldle salts were filtered. The filtrate was concentrated to a crude residue
. -4-fluero V1) - 5-.0%0- - dj xadi azo
wicft 90T MGEERIE P e A Bhacrndh MU, il 3
CoHyBrN}S, (MAHI: clrke8328eidnane (1 nl) was treated wit h 10

nmor pholine (14 L, 0.16 mmol) and stirred for 2 h. The
reaction nm xture was concentrated to a crude residue

Step W Medyl Waisid N -BLieshoM-NudrophdFinQb, 5 ¢ikaditz)le-3 - drbindidothionde t h
2.0 M sodium hydroxide iq water (0.15 ni, 3 mmol),

and stirred for 45 nk#h. Thie reacti on m xture was
purified by preparathgg7ﬂdgg to give
‘O

\

N

15 F

A solution of 4-amino-N-(3-bromo-4-fluorophenyl)-1,2,5-thiadiazole-3-carbothioamide (130
mg, 0.4 mmol) in dichloromethane (5.2 mL) was treated with methyl trifluoromethanesulfonate (64
L, 0.6 mmol) followed by N,N-diisopropylethylamine (102 uL, 0.6 mmol) and stirred for 1 h. The
reaction mixture was diluted with dichloromethane (100 mL), washed with water (50 mL) and brine
20 (50 mL), dried with sodium sulfate, filtered, and concentrated to give the desired product (133 mg,

98%). LCMS for C1gHgBrFN4S, (M+H)': m/z=346.8, 348 8.

Step 4. 4-Amino-N-(3-bromo-4-fluorophenyl)-N"-hydroxy-1,2,5-thiadiazole-3-carboximidamide
A solution of methyl 4-amino-N-(3-bromo-4-fluorophenyl)-1,2,5-thiadiazole-3-
25  carbimidothioate (78 mg, 0.22 mmol) in ethanol (2.3 mlL) was treated with hydroxylamine
hydrochloride (62 mg, 0.9 mmol) followed by N,N-diisopropylethylamine (180 pL, 1.0 mmol) and
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the desired product (6 ng, 26% . LCMS for
Cl4H15Br FNeO4 (MtH) +: niz = 428.9, 430.9. 15 Exanple
Wa2006/122150 PCT/US2006/017983
N—(3 Br ono- 4- f | uor ophenyl ) 1V' - hydr oxy- 4- ( met hyl am no) -
, 5- oxadlazole 3-carboximdamde OH N H N CH3 X~N

IT r € 164C b St S
sti ehu dz? f: io qé hB’rI‘lé . Teaction tlo %MFCB bygpreparative I-%’Lg Tq@,@rﬂg: desirpd

produoﬂ(5®m§,m8%mlcmfs&dg B:n\gogmazg,v 3313'3}333 2,2-111 |
| uor oacet ani de \ - & 3 H ﬁ N/ O \N \ 20 Br
59 WD 2006/ 122150 PCT/ US2006/ 017983 A sol ution of

Exargpl€ 45- am no- 1, 2, 5- oxadi azol - 3-yl ) -4-(3-brono- 4-fl uor oph
4'A“g'r‘1‘¥&56' ]*%01'?}@’1” @)%?ﬁ%}l)-&ggydqug el éﬂXWlézhle-g-chlboxllmﬁiaml )i
frlﬂwlroacm hyl am nopyridine (71 ng, 0.6 nmol) and
trifluoroacetic anhydride (0.41 gL, 2.9 mmol) and
stirred for 20 mn. The feaction nixture was
concentrated to a crudetresifueywhi ch was purified by
silica gel to give® he desi l5 product (0.46 g,
89% . LCMS for C 12 +: mz = 438.0,
439.9. Step 2.
4- ( 3- Brono- 4. fluoroﬁhe’nyl) 3-[4-(rraethylamno)-1, 2, 5-
Step o Xadhi@z0\(6-Siotbpyridin 2, ?198@9&@5&& 3-catbdihiapne N --~ o N
H NF O Br 10 A sol ution of
N-{4-[4-(3-brono- 4-ffuohophenyl ) - 5- oxo- 4, 5-di hydro-1, 2
, 4- oxadi azol - 3-yl ] - NH,
1 2, 5- oxadi azol - 3¢ I}-N , 2N2- uor oacet ami de (0.59
ng, 1.3 mMmol) in N N- di rrethyIN/foP\ mde (3 nL) was
treated with potassium car bonage’ (O 28 g, 2.0 mmol)
fQ’l |s61Wﬁﬂ &y 4%11193‘1'25'&9&1&&65%%?({;\(2& fac1d n(pg dg V\? Fﬂm%&) nd

The reacti on m xt

chlorogg&ﬂn}% 8’}]113? Q36 $1y4l 3 mggh @@N(I\Q@@ethylforr@m@demﬁﬁl dl)awed treated with
NN NN Hetramethf1ary-(7h8abBnzothh]-1- ﬂ%@& k) h&aﬁ&o%pﬁos%ﬁ: E’i' gt §¢ mmol)

follovsyéﬁ tbp ]\Wgnsopr(gpypglyp}nlne %(p % ml, 4 3 mmol) at 0 °C. The reaction mixture was
stitred at 25 °C for 2 h, poured into saturated NaHCO; (50 mL) and extracted with ethyl acetate (100
mL). The organic layer was separated and washed with brine (25 mL), dried with sodium sulfate,

filtered, and concentrated to a crude solid. The crude solid was washed with ethyl acetate and filtered.

The filtrate was concentrated and purified on silica gel to give the desired product with some

impurities. The impurities were removed by washing the solid with chloroform to yield the desired

product (65 mg, 9 %). LCMS for CgH7CIN5O, (M+H)T: m/z=240.1.

Step 2. 4—Amino-N-(6—chloropyridz'n—Z—yl)-],Z,5—oxadz'azole-3-carboximidoyl chloride

= | a
ol \N N/S_(NHZ
N/ \N
N~

A solution of 4-amino-N-(6-chloropyridin-2-y1)-1,2,5-oxadiazole-3-carboxamide (62 mg, 0.26
mmol) in benzene (5 mL) was treated with phosphorus pentachloride (0.12 g, 0.57 mmol) and stirred
at reflux for 3 h. The reaction mixture was concentrated and rediluted with benzene and concentrated

(3X) to give the desired product which was used immediately in the next step.
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15 nL) and extracted with ethyl acetate (2 x 100 ni).

The conbi ned organic extracts were washed with water
w02006/120G0nl) and brine (100 nL), dried w th sedirmseo06/017983

sulfate, filtered, and concentrated to a crude

resi due which was purified by silica gel to give the

desired product (0.39 g, 81% . LCMS for CllHSBrFNSCB

20 Step 3- Bro
Smp% Mﬂ%%’&%ﬁ%%%’w‘%ﬁgﬁ?@gy@x{ ﬁé?ﬁ{ﬂdﬁff?éﬁ %167 cinglagidg Bxadi a
rifluzrobeeta®- car boxi , ni danai de Thi s conpound was prepared

ACK A0 PaciEN R ARSI S 20 EXATRL 385 o RRuidoyt chlonde

(67 g B ﬁ%mmo i fetrabystdirgn (3-nal) [was treate jth 30Mirhodiroylais: in waldi (8.26

mL, 5"11111%1))511& Stllre@ at450 @@ 36H 4942 ONie bt rﬁﬁ‘tﬁre %s ’Er@x@ed Vﬁﬁl%ﬁ&lﬂldﬁg 20 M
b mat eri al for_ ClOH10Br FN5 %
ydr(g:g]?m@e ngteEgQéﬁmL @mol) and heated at 70 °C for 1.5 11 The reactlon mlxture was

concé\:ltr@téd o @Erudy refidud wiich was Iﬁmﬁéd.l@'r rephedvy LERSIte @) e the desired product
rox I m no) et hyl | 5- oxadi azol - 3-

(12"§H’¥2rﬁ’)p% Mﬁf‘ﬁ&%%d%{’m é“’%TWc?r oacetate 60 WO
2006/ 122150 PCT/ US2006/ 017983 HN SOH TFA YfI h=\
N,,~ONBr F Step 1. N-{4-[4-(3-Brol no-4
Exampledfy ophenyl ) - 5- oxo- 4, 5- di hydr o- 1, 2, 4- oxadi azol - 3
-An)ﬁhd—Nb-Bl;0510Q)ﬂildi'ofl)K@Jyl)-Aa-}lydroygylspthlazole-3-carboxnmldglmlde
trmﬁ\élfﬁ‘%ﬁg rf uor oacetyl) pi peri di ne-4-carboxam de O // F.
NNOBr NO O 5 ThIS conmpound was prepared
according to the prggedur@“ 8f Exanpl e 35 using
3- (4-am no-
1, 2, 5- oxadi azol - 3-yl 4 fr ono- 4-f | uorophenyl)-1,2,4
- oxadi azol - 5(4H) - on H 1-
(trifluoroacetyl)pi peridi pe
starting materials. LCMVS
mz = 549.0, 550.9. 10 Step
N-{4-[ (E Z) [ (3-Brorno-4-
| uor oph ) am noj dr ox |7n|no)rnethyl] 1, 2, 5- oxadi a
SEPéofA@moyﬂ¥Bmg@ﬂﬂ@wﬁ@%@W@ Hﬁ%%ﬁﬁ@@”@ﬁ@%oroacetate Thi s
conmpound was prepareel acc@rding to 't he procedure of
Exanpl e 38, Step 2,
[4-(3-Dbrono-4-fluoro
adi azol -3-yl]-1, 2, 5-
(trifluoroacetyl)piperidi
starting material. LCMS fo
mz = 427.0, 429.9. Exanple

- carbonyl chloride as the
C18H14Br FAN6O5 ( M+H) +:

Br

This compound was prepared according to the procedure of Example 44, Step 1, using 4- |

aminoisothiazole-3-carboxylic acid hydrochloride and 3-bromo-4-fluoroaniline as the starting

materials. LCMS for C1oHgBrFN30S (M+H)*: m/z=315.9,317.9.

Step 2. 4-Amino-N-(3-bromo-4-fluorophenyl)isothiazole-3-carboximidoyl chloride
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tert-Butyl 4-{4-[({4-
[(E, 2Z2)-[(3-Dbrono-4-fluorophenyl)am noj

woOhywriexygo m no) et hyl | -1, 2, 5- PCT/US2006/017983

oxadi azol - 3-yl }am no) car bonyl | benzyl } pi peradi ne-1-carb
oxylate trifluoroacetate OH TFA OSS N NH NH H3C O
\' / NNOIN\ H3C CHZ N~N20 O/ Br F 61 WO
2006/ 122150 PCT/ US2006/ 017983 A sol ution of

3-(4-amno-1, 2, 5-o0x >3-yl )-4-(3-brono-4-fl uoroph
enyl)-1, 2, 4- oxadlazo 4H) yone (30 ngy, 88 pnol),

4-{[ 4- (tert but oxycarbony Nperazi n-1 -yl ] met hyl } benzo
ic acid (84 ng, 0.26 nmo nd

4- di met hyl am nopyri di ne (6: e D3 pnol) in pyridine

(O 75 nmL) was treated Wth phosphoryl chloride (25 L,
scmou}lddrol%vmsi -15 C. The reaction m xture was
heai dF PRFOHSrEna {0 the progsdprg of Exawipls, 45THkep 2, using 4-
ammq%%&ﬁmmm4ﬁmmmmaenmmmm@mnaﬁma@@&ﬁ@sh@sﬁﬁﬁgQH@nMnm@Q&wga
mealggyhﬂgéa@xtv&e h methanol (1 nlL), treated with 2.
sodlumhydr0|de|n water (0.3 nL, 0.6 mol), and
stirred for 30 mn. The reaction m xture was quenched

Step IWHIAMIBQB LI G onded- ﬂboz(o?@nﬁ}N é%’é)% h)azole—§ z{\léo?adz%%}mda nd

try‘luopo%ceécl;l ed by preparative L

uct (29 ngy, 45% . LCMS for CZ6I—BOBrFN7C13 ( MtH) +:

Thls eorgo8ndwas GRPard aCﬂ:&dlE%( fbmﬁé ?roﬁaaure of Example 45,hSte 3, using 4-
aminol- ?ﬁ’é‘%‘ﬁdj‘* @or({péghgﬁ OXa olg-% St Oﬁxglg ? ﬁ{ozl&masn Otl]le( st%llrtul;gml(na{erq;l
LCMS(qu(pl@HaBnFNmSWﬂTB‘t hyt :b80g asi.gle bi s(trMioroacetate) O

NS SOH2TFA NH\ NH N INHN N Br 15 A solution of
tert-butyl
Examnle{l’ll [({4 [ (EZ)-[(3-Dbrono-4-fluorophenyl)am no]-(hydro

Anuﬁrr%m?] Poﬁ()p B ALY 8r-12: 3 padinpales3-easbesiipigamidnenzy | § pi
perazi ne-1-carboxyl ate trifluoroacetate (25 ng, 34
pnol ) in dichloro ané‘°b(,2 m.) was treated with 4.0 M
HC in 1, 4-di oxane ' and stirred for 1 h. The
reaction m xture trateg and purified by

esired product (15 ng,

H+: mz = 518.0,

599 . LCWVB for C21HZ2Br FN7 3
520.0. 20 o
Step 1. 4-Amino-N-(2, S-dichlorophenyl)-1,2,5-oxadiazole-3-carboxamide

\/

This compound was prepared according to the procedure of Example 45, Step 1, using 4-

amino-1,2,5-oxadiazole-3-carboxylic acid and 2,5-dichloroaniline as the starting materials. LCMS for

CoH7ClHN40p (M+H): m/z =273.0.

Step 2. 4—Amz’no-N—(2,5-dz‘chlorophenyl)—],2,5—oxadz'azole-3-carbothz'oamide
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Exanpl e 53
1-Benzoyl -N-{4-[ (E, Z-[ (3-brono-4-fl uor ophenyl ) am no]

wOhywriexaygo mi no) net hyl ] -1, 2, 5- oxadi azol - PCT/US2006/017983

3-yl } pi peridi ne-4-carboxanide OH NH ONNH N\ N
ON-O F Br 62 W 2006/122150 PCT/ US2006/ 017983 This
conpound was prepared according to the procedure of
Exanpl e 35, Step 2, [
[ 4- (3- brono-4-fl uordphy - 5- 0x0- 4, 5-di hydro-1, 2, 4- ox
adi azol -3-yl]-1, 2,1 adi \
yl } pi peri di ne- 4- car bgxang if{*uor oacet at e and
benzoyl chloride as f iNg materials. LCMS for
C22H218r FN604 (MtH)+: mz = \53/1” 0, 533 0. 5 Exanple 54
Z 3- Iuorophen ) am no]
(hy rché OFlénaEno ﬁé‘i"ﬁg Iaﬁcn’%mé tasthe, progridurs S Exanpfey44, Step 2, using 4-
amingy-{3,5- @;ﬂ@m«;ﬁhmybd ¥2Sehxadiazble-3-catbaxamide ¥atik dlartiﬁg Qalen'«?'\ Lbvis Hidy
10 A solution o

O NNF Br
(bebefH%§36§ ngnﬁzaofluorophenyl) 5- 0x0- 4, 5-di hydro-1, 2
4 oxad|azol 3-yl]-

xad erldlne - car boxami de
st 3 WP IO R R ok 5 e dmeroionion
di met hyl am nopyri di ng¢ (2 ng, 20 pnol) in acetonitrile
(0.13 nL) was treat wi th phenyl isocyante and
stirred for 16 h. eaction m xture was
concentrated, redi N wiA h et hanol (0.4 nL), treated
Hawater (0.12 nm, O0.24
mmol ) , and stirred for 30 . \The reaction 15 m xture
was quenched with acetic acfdfizo L, 0.35 mmol),

f iThis esreyndaw Wﬁﬂecﬂ haetaiy toptﬁ@ﬂ@&@ﬁrle %@Exa!ﬁlBiquﬂ QP4 fing 4-

anino 3.3 %md“;‘%“’&’%%ﬁﬁ ?%1% i‘ﬁaz?ﬁq?'ca‘b%‘a‘@“%ﬂe asgag Sta”fm@atﬁ!rﬂl gndsmas

used nzgeqx@tquqm [teEext step.
Z)-[ (3-Brono-4-fl uorophenyl)am no] (hydr oxyi m no) net hyl

-1, oxadi azol
Step 4-]ef‘114571”6‘3’p(é)r§rdéf1!hﬁé<>mentl&¥f ottt - evitioleoh @rlosmatomidcH

This compound was prepared according to the procedure of Example 44, Step 4, using methyl
4-amino-N-(2,5-dichloropheny1)-1,2,5-oxadiazole-3-carbimidothioate as the starting material. LCMS
for CoHgCIyN50y (M+H)T: m/z = 288.0.

4

Example 48

N—{4-[(E,Z)-[(3-Bromo-4-ﬂuorophenyl)amino] (hydroxyimino)methyl]-1,2,5-oxadiazol-3-
yl}morpholine-4-carboxamide
O

>_NH A\
250
\O/N

Br
F

Step 1. Phenyl {4—[4—(3-bromo-4—ﬂuorophenyl)—5—0xo-4,5-dz‘hydro-1,2,4—oxadz'azol-3-yl]-],2,5—
oxadiazol-3-yl}carbamate
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ly NN\ HBONHO NF Br A solution of
N-{4-[4-(3-Brono-4-fluorophenyl)-5-0xo0-4, 5-di hydro-1, 2

woO4ewmxazisazol - 3-yl ] - PCT/US2006/017983

1, 2, 5- oxadi azol - 3-yl } pi peri di ne-4- car boxam de
trifluoroacetate (20 ng, 35 pnol) in acetonitrile (1
25 nmL) was treated /' NN- di i sopropyl et hyl am ne (12
L, 71 nol) foll ovve' odoet hane (4 L, 53 nol) and
stirred for 16 h. eaction m xture was
concentrated, rediuted w th%ethanol (1 nL), treated
with 2.0 Msodium hydrgxiddg i water (0.2 nL, 0.4
mmol ), and stirred £ or\30 The 63 WD 2006/ 122150
PCT/ US2006/ 017983 "reagtipn mi re was quenched with
acetic acid (50 L, 08'8\ ) tered, and purified
by preparative HPLC to give t desi red product (5
rrg, 259 . LCMS for C17H21Br FNEG3 X MtH) +: nf z 455. 0,

2 Fiibiony By AR Ry Tise {hapfoceéurz)of Frasols ¥ oing 3-(4-amino-

1,2, 5FanLhHZQif$Hé)F¥W3)bamnolﬁmijluorophenyl) 1,2,4-oxadiazol-5(4H)-one and phenyl
dr ox no oxadi_azol }benzam d
chlo% R e T A AL )

m 3- brono-4-f| uor ophenyl )a
Sz‘epé1 1&—2 -[(E %HF } Eyor 0-4- rop eny ammo ﬂsyd; roxyimino)methyl]-1,2, 5-oxF¢J1dzazo 3-)

yl};;zé@&uﬁn@%mrbmmwdret hyl ]-1, 2, 5- oxadi azol - 3-yl } benzam de

t 3 ' id..
r A oMQJnO%%En%D ?45 E4 (g br, gﬁft@rogﬂe%%gn%xo(%s.e—%ﬁy%@% ,%Ecla(adlazol-}
yil- 1M;5MX@ﬁ1a¢elt3l°W] Cﬁrbmmﬂl eng( &4 Amol) in dighivgontetherset @ dnlyivtak treated with
mor;m?lﬁi'e glﬁl' %O(Pfs%x&j%ﬁ %%Wf&% h( %ge tlononu%m zongeﬂgate% 'toa MJde

roxy- /-" azabenzotri azo
residng Whiehi ‘rmtdﬁb}ﬁ‘#df iyt ¢l 12D trtatedmhﬂr@di’l yodiumt hygygeside fmywater (0.15
mL, Brimdt), 26l SRLDBE 29RO R ORMidrr rﬁﬁtﬁ&% GRIEROEY drdPhBve HPLC to give
hydrochlorlde (14.5 ng, 76 pnol) and stlrred for 16 h.
the desredpreduptd@ng;i26%5)- G S HoeC 1udls sRYBNg (M e div/z  42R.9, 43068d
with ethanol (1 nmL), treated with 2.0 M sodi um
hydroxide in water (0.3 nL, 0.6 mmol), and stirred for
Exagpledd n. The reaction nmixture was quenched with acetic
VoAb Ao o P TP b E B0 EESBUEL  Blp imidamic
14% . LCMS for C24H19BrFN604 (M:tH) +: mz = 553.0,
555.0. 20 Exanple 57, N-1¢-
[ (3-Brono-4-fluor opHenyI
(hydr oxyi nmi no) net hyf
cyanophenoxy) acet ani dej| 6

N\O

-3-yl}-2-(2-

Step 1. N-{4-[4-(3-Bromo-4-fluorophenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl]-1,2,5-oxadiazol-
3-yl}-2,2, 2-trifluoroacetamide

Br
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WD 2006/ 122150 PCT/ US2006/ 017983 / OH\ N OHNH N

ON NCO Br F A solution of (2-cyanophenoxy)acetic
weaehw/1e6230 ny, 0.35 mmol ) in dichl oronet hane (3PALUS2006817983

treated with oxalyl chloride (60 L, 0.7 mml) followed

by NN-di methyl formamde (10 L) at 0 C. The reaction
and concentr at ed

m [r at .25
(o i8S (B lblt £F5 Rk g &Ry g et
5(4H}§?fﬁ 4 sdt2evmel) ip yridine (6.5 mL) was treated with 4- dlmethylammopyndme 71 mg,

0.6 Irﬁno@)de:n& Eﬂfﬁl&oéleet% a/@ﬂ@cq) @E%)‘g@ Xm)ol)A' s%irr?c{ 88%1@’“@‘? ge'g on

- oxa
mmure i COB? Hﬁ“ﬂ P 5%%{??@?%"1?1@1 w(/a,s m!gﬁed% ikl to Fhethe desired
duc0.436 b5y at 150 C
P g(r 2% m/}r?Lﬁvaq‘Sg&r ‘ﬁ%%d ture was ‘E”ggh\%gyﬁtrat ed,

rediluted with ethanol (1.45 nL), treated with 2.0 M
Step % dcfﬁmﬁﬁ"rwﬁfﬁ@sop@eﬂ)rh[ Herettylartite) 3, 2, FaxadiddolB-yIID, J-oxadiRsd]-
S@HRSHerred for 30 mn. The reaction m xture was quenched

with acetic acid (50 L, 10 O. 88 mmol ), filtered, and

purified by preparati ? gi ve the desired
product (4 ny, 7% CI\/IS for C18H138r FN6O4 ( MtH) +:

mz = 474.9, 477. 8 _

N-{4-[ (E 2-[(3- Br 4f|uony|)amno]

(hydroxyi m no) met hy 1\2 5-syathazol - 3-yl }-4- 15

phenyl pi peri di ne-4-c rngam de trifluoroacetate H N

HNON \NY/ ~OBr Step 1.

N%{Hidf‘tz?n( o Brimit-)bromor4- ﬂwprmwjfo)(e-ﬁé-dmﬁkdl B.4-dkddiayod 8 91-

1,2 5-dxa&1az4)-l-3)-ya<212§2&ﬂﬂuo%aéé a]md% @551 adi in ﬁN)él:%ethylfonnarﬂdT\'@

mr) 30 glea}(ed\w{@[ep&'aséﬂugiﬁ DaaC e Eo@gp%{ mﬂegﬁﬁ ety fodide (125 1, 2
mmolBand 4tirgedifor@-hl , e 2a@isAl ehix @& Wasdrdted win g(ﬁlhgﬁa?ggﬂl}ﬁ 1Jd & %08 QIE,
3.2 nn%gly jcugd sfl&’re% "for lg)l(la ear%a%ltlon mixture was diluted with water (100 mL) and brine (25
mL) and extracted with ethyl acetate (2 x 100 mL). The combined organic extracts were washed with
water (3 x 100 mL) and brine (100 mL), dried with sodium sulfate, filtered, and concentrated to a
crude residue which was purified by silica gel to give the desired product (0.39 g, 81%).

LCMS for C11HgBrFNsO3 (M+H)*: m/z=355.9,358.0.

Step 3. N-(3-Bromo-4-fluor: ophenyl)-N"-hydroxy-4-(methylamino)-1,2, 5-oxadiazole-3-

carboximidamide

This compound was prepared according to the procedure of Example 38, Step 2, using 4-(3-
bromo-4-ﬂuorophenyl)-3-[4-(methylamino)—1,2,5—oxadiazol-3-y1]—1,2,4-oxadiazol-5(4H)-one as the
starting material. LCMS for C10H10BrFN5Op (M+H)*: m/z=329.9, 332.0.

Example 50

N-{4-|(E,Z)- [(3-Bromo-4-fluorophenyl)amino} (hydroxyimino)methyl}-1,2,5-0xadiazol-3-
yl}piperidine-4-carboxamide trifluoroacetate
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5(4H)-one (0.15 g, 0.44 innol),
1-(tert-butoxycarbonyl)-4-phenyl pi peri di ne-4-car boxyl i

WO 2005/1d2150. 4 g, 65 WD 2006/ 122150 PCT/ US2006/ 8ATAB3006/017983

1.3 mol ), and 4-di net hyl am nopyridine (32 ng, 0.26
mmol) in acetonitrile (2 nL) was treated with
phosphoryl chl orinte\(0. 13 o, 1.4 ol ) and heated in
the microwave at/100)C for %0 nin. The reaction
m Xture was conc ted an \the resi due was dil uted
with ethyl acetate (2 Washed with water (25
m.) and brine (25 nL){ T—\0di
filtered, and concentrat %@ a
was purified by silica gel °to gi)
product, tert-butyl 4-[({4-][4-E3-brygno-4-

Stepf |N194r ﬂl%" Bhlol 1@01%25}% 4)'-550)(9 ly I}yaqi{ Do ZZriL}z zﬂ&%lldsl ﬁ]zpi 5- gxayzaz]ol
1, 2, 5-oxad] azol - -yf am no) c Arbohs

3yyﬁﬁ€ﬁ@¢%ﬂ%ﬁ%ﬁ%&ﬂﬁ@1&a@ #ede/| ate. This material was
diluted with dichloronethane (5°nL) and treated wth
4.0 MHCI in 1,4-dioxane (39 and stirred for 45
mn. The reactign mxture més gntyated and the
crude residue

the desired prdduck~(10 ny, 4 CVE for
C22H19Br FN6 O4; n ZN= n 0 1. 0. Step 2
N-[4-[ (EZ)-[(3-Br \_/ br

f1 uoropherzyl)arniraoJ(h droxylnlno)nethyIJ 1, 2, 5- oxad

| a7 copdidnd Waé"pr%}ﬂﬁ@ )é!:cglldﬁ’l@ ftd ﬁille Bﬁ)céhm% X E [eri-%'ug]ﬁ 3-(4-amino-

trfuor Oai) q% oun P accor dl ng to
L2>ppdiangisaded é’“lﬁ‘f"@lﬁ’i?ﬁ*}eéylhbz 4- S%BQMS AHkpeg N-{awd 15 1
(trifhjodbadeBA)piperitine 4-chibotyT OpHI@IAY | Jas 511@X Ostahtirlp- GindiHEs0- 1, 14MB O¥or

adi azol -3-yl]-1, 2, 5- oxadi azol - 3-y1}-4-
Cﬁﬁﬁﬁ%ﬁ?Nﬁ%ﬁ@%f% iz 25498 B9%ani de trifl uoroacetate as the

startlng material. LCVS for C21H21Br FN6O3 (M+H)+: niz
504.9. Exanple 59 20
Step &HY é4 i 8%63 Erqnpﬂdéu@aﬂfém)wywqiﬂ(y{haxyfneznomawo&a Hewdirzohbr p
yl}pyzi’&ﬂﬂz‘nél‘#—éarbékjw)zwfrmdr];ci@&ﬂzy| }am no) N -
hydr oxy- 1 5- oxadi azol e- 3- car boxi

m _dam de )
<P S PR LG i DS QU rIo A8, e wing AL
[4-(3 feroBrogigfluorophenyl)-5-0x0-4,5-dihydro-1,2,4-0xadiazol-3-y1]-1,2,5- oxadxazol-3-yl}-1-

(triftob it fpéRn gFr4"cflll‘83x%%ldg%g%%2§§%{J£m?teﬁa§° oS Bl H{7%}15'N6%3

4- oxadil az

@Wﬁﬂﬁ}mﬁFﬁﬁiolndDOXldOthlonDrphoI|n 4
yl ) met hyl Jber zzanzi de tr?uoroacetate NtO )NHN N 25

o Br F 66 WD 2006/ 122150 PCT/ US2006/ 017983
Example 51

tert-Butyl 4-{4-[({4-[(E, Z)-{(3-bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-

oxadiazol-3-yl}amino)carbonyl}benzyl}piperazine-1-carboxylate trifluoroacetate

OH TFA
o]

HiC \ 8
HaC- ~ R /‘ \ O/
CHs %N N
[o)

\_/ Br
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A sol ution of
3-(4-am no-1, 2, 5- oxadi azol - 3-yl ) -4-(3-brono-4-fl uoroph

wenyle)12415@, 4- oxadi azol 5(4H)-one (0.50 g, 1.5 RODIUS2006/017983

4-[(1,1-dioxidothionnrpholin-4-y|)nethy|]benzoic acid
(1.0 g, 3.7 mol), and 4- dinethylaninopyridine (110

ngy Q n| 8.3 nl) and pyridine
A sEtB o Fg{géi Qrm 1’0,1?5: §>$a8 .§3|(5 ?/fy, -fipgronbenyld 2(10»(34121201—
5(4H ne (729 mg, mpc)l), é]f{ Hr(wrtgbgtomcar&mﬁ)plﬁl%hﬁnﬂ %%mﬂ%e&oma&& (8% ehg,

t 120 C f
029 5 VAL B b LRI A1} 2000 £aT: g

phosmbthopg@(zm,, 0. yamml}adrqmscadum AC. bmﬁe&a@ﬂhﬁm{e&&s Rdaled in a
nucr(ﬁ@de hrionec 05 W, » TRY Jo Ecqom%: °§‘EQP§%‘* rszJé}e gplﬁla yas

redil fred and concentrated ur i’
g ‘Fe&% msihaned Gimpletragipd with B8 Masordive hydh@bz@ iy avaier QOBenId 6.6 inme),

and spfr@dfoC30 fufd, 3ﬁ1e geact;%'ii Wixture %qtﬁe%he?i%?g@%gg EQP @ (% 'ﬁ'gnt)l),

ﬁltere;yand g% 595.0. 10 St
PEIE Ry Picpaatye &CMSfO #ivel Fbélesere(i Podivb@p sl #396)4 LCMS for
Cstszrme o (e l/zy k1T 09) -
- hyi rsloxy ?‘92 5- oxadi azol e- 3- car boxi i ni dai ni de
tr| fluoroacetate A solution of
Exanipe{#4- [ 4- ( 3- br ono- 4- f | uor ophenyl ) - 5- oxo- 4, 5-di hydro-1, 2

- i azol
N '{“'E’,@lf?‘ﬁgl gm%&wo@ew)}amwo{(l(ys!mrynmnwmhwhl,z;maphmmm-m-
(pipetayind tyhydthyDbenzamide B téifldof dab@st ac et ate (20 ng, 15 28
prmol ) in tetrahydrofuran (O. was treated with
2.0 M of borane-dinmet hylg sul fi d@“"corrﬁT ex in toluene
(42 L, 85 pnol) was heat 8
for 5 mn. The reactign

zd yn t m crowave at 130 C
i Xt\ur e ¢ treated with
additional 2.0 M of e_'i‘re thyI’quid_e conpl ex in

=,

toluene (40 L 80 nol) aped he m crowave at
130 C for 10 min. \ The/ Teacti on m ¢ was quenched
with acetic &%id, oncentrated arfd purified by
preparative L to give the desi red product (1 nyg,
59 soluti@ives &@buwlm{m{nﬁm(ﬁmﬁ%a ﬂd&kbb&eﬁyl)aﬁﬁ&] thy@ex3intno)-

methyﬁ5‘k SQ?%(%?&@-: lﬁrﬁ%}?‘%}&ﬁ,&l enzy plée]ra%{glfj ?‘5 ﬁ y?“]ﬂﬁqwaﬁ%te 125

y
mg, 3% g O&z@ﬂlene&?-cdr) b@xtrmtedamad;@ MrHGl it 04 @R ek At A1) Sand
stirred @t ITH:AIhe PMadiich Niitu N g; Mr
N-{ 4- [ 4- ( 3- Br o no- 4t 1 cuocreop?}eflél?dz‘%rlsi dgygi%gr%},wgﬁgf‘ﬂfo@g-ﬂf
desired prodyctd 1o-pg. AP0 .LQ;MH 10r-Ch B2 Br10ved i(azB) = mdz=518.0, 520.0.
yI }-4-(nmorpholin-4 ylinethyl)benzazni de trfuoroacetate
67 WD 2006/ 122150 PCT/ US2006/017983 0 TFA O N, VO NH

| Examplf:g}n NNQO"

1-Benzoyl-N-{4-[(E,Z)-[(3-bromo-4-ﬂu0rophenyl)amino] (hydroxyimino)methyl]-1,2,5-oxadiazol-
3-yl}piperidine-4-carboxamide

Br
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O N Br F This conmpound was prepared according to the
procedure of Exanple 59, Step 1, using 4-
wOmoepzilso n- 4- yl met hyl ) benzoi ¢ acid as the staPCTmg2006/017983
material. LCVS for C22H19Br FN6Cb6 (MtH) +: niz = 544.9,
547.0. 5 Step 2. N-(3-Broino-4 fluorophenyl)
N iy [ ol hnet h am no) -
135 b ekt R B e P PO B AR e V-6
[4-GBEmmord-aropfenyl)-5-oxo0-4,5-dihydro-1,2,4-oxadiazol-3-yl]-1,2,5-oxadiazol-3-

y1}pipérifishe- El-éarlﬁo'iaxﬁﬂ@ﬂﬂu&da@étﬁ@ &ﬂ%ﬁz@%lc)fox%e % %e%taémg Imlg r(?arlso L]cxv?s

4- oxadi azol - .ng’]
forc.@}@l FN&%WN 2563104 5%3or phol i n- 4- yl net hyl ) benzami d
e trlfl uoroacetate (60 ng, 91 pnol) in 10 benzene
8 nmL) was treated with phosphorus pentachloride (76
E"““i*lﬁe540 36 nmml) and stirred at reflux for 2.5 h. The
N@)HELRE, B trated. to ue which
Nﬁliﬁgm o e iy RA AN e hul oot S0
g e&?‘ﬂwré%}%?o‘b@f%wawdﬂe (17 ngy, 0.27 nmml), and
stirred for 2 h.§ The reactiongs m xture was gquenched
with acetic acid((50_L) and m{Jrlfled by preparative
LCVs to give the r medi at &
4- ( 3- brono- 4-
hyl ) benzyl ] 2,
oxadi azol - 3-4 i azol~ 5(MH=ne. This
material was diluted with ethéghol (1 nlj, treated

WA Rolgtiod M ﬁg@ '[M@Q?M-épﬁ%og E)heng%\g%f( 5 Sil%«ﬁct g}fé owggzol-?:-yf]

stirred for 45 mn

1,2,5- %glﬁo} -3} wnﬁj.p%g_qr@g(mée L@ roagetgyt VEOt g, d&Si @l and 4-
dunetl@ﬂdﬂdﬂbﬁ}ndﬁll a20 %Z'm@) %ﬁeo(f) 1%%}was§reateci\l6 181 hgnl\}/rﬁl-'_gcyante

and stﬁ'_e% for 351%‘ n’Bhe Aeaft}oa m yﬁglcyo)lcentra(tep;lrecﬂl(umd Yvithl bthacbl(0.4 LY et

with 210oMi spdivn Y djoriat hly&vdterké@mzﬂit,}o ﬁrﬂnm Did stirred for 30 min, The reaction
z ol e- rboxi m dam ge

o X 00 S 20 i (LT, SR e rchpd piod o

HPLCN fivdNhdNte&eBpdodifet @t
4- %13 Br om)B\Ip fl b(grnggghe@ ILCM§ f‘frf 2%}([7@Bfwoi (I\é+}9x1 B 60

348.0.nor pholin-4 yl)methyl Jbenzyl ) anai no) - 25
1, 2, 5-oxadi azol -3 ylj-1, 2, 4-oxadi azol - 5(4H) - one

Examb r%l uor oacetate 68 WD 2006/ 122150 PCT/ US2006/ 017983
HERX 0 ~0 M NHN M | N

N-{4- [(E,Z)-[(3-Bromo-4-ﬂuorophenyl)amino](hydroxyimino)methyl]-l »2,5-0xadiazol-3-yl}-1-

ethylpiperidine-4-carboxamide trifluoroacetate

ZT

-{[ r phol i n- 4-yhnet

H

i

O

A solution of N—{4—[4-(3-bromo-4-ﬂuor0pheny1)—5-oxo-4,5-dihydro—1,2,4—oxadiazol-3-y1]-
1,2,5-oxadiazol-3-yl} piperidine-4-carboxamide trifluoroacetate (20 mg, 35 pmol) in acetonitrile (1
mL) was treated with N,N-diisopropylethylamine (12 pL, 71 pmol) followed by iodoethane (4 pL, 53
pmol) and stirred for 16 h. The reaction mixture was concentrated, rediluted with ethanol (1 mL),
treated with 2.0 M sod1urn hydrox1de in water (0.2 mL, 0.4 mmol), and stirred for 30 min. The
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o \\----- INfl Br F A solution of
N-{4-[4-(3-brono-4-fluorophenyl)-5-0xo0-4, 5di hydro-1, 2,

wa-2006ad2iaaol - 3-yl ] - PCT/US2006/017983

1, 2, 5- oxadi azol - 3-yl }-4-[ (1, 1- di oxi dot hi onor phol i n-4-y
| ) met hyl ] benzami de trifluoroacetate (20 ng, 28 pnol)
reactiof? rR¥tlle 43 Gqubrldnea vmh)acmsacldr @Qt;ﬁd 0k trlhydd BRAOO LA purified by

pentachl oride (18 ny, and 5 stirred at 5
prepacagive HPEC v, givEHee desimd pnodmt (mnxg; &5"/@) WS Sclon@gHp fRakNeg;3 (M+H)’r
/2 qbs ‘@2 with ethanol (1 nL), treated wth sodium

cyano Pohydride (5 nmg, 85 pnol), and stirred for 2 h.

The reaction mxture was purified by preparative LCVS
E“‘dg . §4 ve the desired product (9 ng, 479 . LCMVS for

2H21Br FN6 GBS § MrH) +: mlz = 579.0, 581.0. 10 Step 2.
4-[(Brpzogawmipalepthyl]-N-{4-[(E,2)-| 3-bromo-4-
ﬂuorﬁ+N mhﬁ;]r%.wmﬁmﬁ.hébmhﬁ;lu iz@io%mtshymﬁ%ﬁbol in-4

yl ) met hyl [ benzyl } am no ydgoxy-1, 2,

5- oxadi azol e- 3- car boxiq |dana wde trfuoroacetate A

sol ution of

4- ( 3- br ono- 4-f | uor ophey VA=t 4-[ (1, 1- di oxi dot hi om

or phol i n- 4-

yl') met hyl ] benzyl } a

adi azol -5(4H)-one t

zinc cyanide (5 ny, z

tetrakls(trlphenylp‘bsphlne)palladlmn(O) (8 ng, 7 15

prol ) in N, N-di met=ayl f ormam de (0.25 nlL) was heated in
the m crowave at 150_C for 5 mn. The reaction

m xture was dil ute 3:1 acetonitrile/water (2

m), filtered, and N fied by preparative LCM5 to

h di
S 1 e ° L Rimomsdd A oA Siespigy e

(hydlpyyixp'@rﬁlmth)/l; -1,2,5-oxadiazol- 3-y1}benzam1de trifluoroacetate (30 mg, 51 pmol) and

e T R SR e R S

was \yaatedd ivitty t \N-dikopripybtiymok (@1 il )01 tmedt d (ws M o2 1Ghylhoxy-7-

SR VSR, (o 010 TR L

dimem]amin@mymw'-@thgcammin)lde Iﬁydtoblémeld (14. %nngl 7puu|mof)laectistinyd for 16 h.

The R)EL%QQ bfdpieY %ﬁ%@@&%@edggé \ﬁeghgthd i l?fj nﬁ)ﬁi %5{&{5\618%%8% %odlum
hydr %%W@teﬁﬁ 3 el 86 prmehoand stirred éqrég m‘emy'[})e feaction mixture was quenched

with Beeti Y G Yi1.20.85( RYS1, @ilt&ed?’ ad ROy, )M%T—%BL%& 29k Al i@%ed

ol e-3- carboxi mi damide trifl uoroacetate

prodo@engl 24706 0CMS Tor U320QBEP 88D M/ZFFA3NHSNN  NS- X N
\o/NBr F Step |I. 4-(3-Bronp-4
fl uorophenyl)-3-(4-[(pyridin-3

Examplepet hyl ) am no) - 1, 2, 5- oxadi azol . -3 yl)-1, 2, 4-

N-{4£Ri§25i-[@Zﬂohéhﬂﬁlﬁo‘i}ﬂ&yf)a{n‘/%ﬂaEh%%ﬁ}iﬂﬁn%)r;ﬂﬁfyuﬂ,i}k-é;[ad&%ol-ﬁ\l';'l}-'ﬂ-(z-

cyanophenoxy)acetamide

zol -3-yl]-1, 2, 4- ox
0 ng, 14 pnol),
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N MONBr F5 A solution of
N-{4-[4-(3-brono-4-fluorophenyl)-5-0xo0-4, 5-di hydro-1, 2
woO4ewmxazisazol - 3-yl ] - PCT/US2006/017983
1, 2, 5-oxadi azol -3-yl }-2,2,2-trifl uoroacetam de (50 ny,
0.11 nmol ), nicotinyl alcohol (14 L, 0.15 nmol), and

tri phenyl phosphie (42 ng, 0.16 mml) in
tetrahydrofura
di i sopropyl azoWicg

35 m) at 0°C was treated wth
rboxyl at e @ 4 L, 0.17 mml). The
reacti on m xtureg was i r yed Cfor 16 h and
purified by prq/garat% 0 gi\ve. the desired
product (4 ng, n \10
mz = 432.9, 434. 9 Step 2. \lg/?s 5
fl uorophenyl)-NLIiydroxy-4-[(pyridira:3
yl naet hyl )am ri o] -1, 2, 5- oxadi azoPe- 3- "car boxi i ni dami de
t risrleine of Groyamplienoxylarrioeit(6hae, Pieparkth ddbonding (¢ ol)

was '&e@i@d WG ?Pﬁlﬁm@g (6&%@ Wﬁl ?% o@tec?ﬁ/ Cﬁ -dgrﬁ:lﬁﬁﬁorg&ﬁr&% (ala;ﬁlr.?oa]t 0

br ono- 4-f [ uor ophen
°C. The TeRCHPN FRPLHE a@@qtmg&/ 3 [2§ Q|_ 022 @ﬁe@@@}i to ruplefyesidprewhich was

5 dilutddrith lph@di@ase traded vad 3t(hl§m§1$ @Qtsloﬁzghaﬁﬁ-h?8143(babrok1%uf)x‘a§hergl)—

15H1 = 4
1.2 4%{5"‘5‘11Haz 3@54 Olgg2 (46 mg,'_(l) 12 mmol) and 4- dm%glyl?munopyndme (7 mg, ggp pmol). The

reactih (@Y 3O hehtefl linl e E&remyt i, 1¥0- °h:y161r B0 hind - THe PyHcHidi tixttlre Yhas

.3 r boxi m dam de
cone Y LA chot 31 G700 BEP 5t a0 Bt SR s 03
mL, OF¢-myol).@@Hstited Fr BHmin\N\TG¥ tadormixtikeLnyds @uencifed with acetic acid (50 pL,
10 0.88 hhl{ogxiggkfeggaéﬁ}ﬁﬁﬁﬁd%yfﬂr%%%rLWé )o g'?veotﬁé) aéné% pq})cﬂé(td(ﬁ %g, ’7‘;)
LCM$ f@OFngh)chﬁl\b@mKMﬁ{)vi hizsani.g.avimani de trifl uoroacetate
(37 mg, 72 pnol) in pyridine (1.5 nL) at 0 C was
treated with phosphorus pentachloride (45 ng, 0.22
Exampd38) and stirred for 3 h. The reaction 5 m xture was

N R T it R R T Rt e
15 phenglpiperidiee-4-eprbopgmise triftworqaeetase i on i xt ure was purified by

preparative LCV5 tajgive the internediate
2-fluoro-5-[5-0xo0 d [(pyfl di n-4-yl methyl )am no] -1, 2

, 5- oxadi azol - 3-yl } 2, 4- N\ _H

oxadi azol - 4(5H) -yl 'b&nzanitrfle ifl uoroacetate. This
material was dilpted | thxefzj/n m.), treated
with 2.0 M sodi de oxi e\m Vs

(0.2 nL), and
stirred for 45 Purlflbﬁlono

he 10 crude
reaction m xture by preparative sHPLC gave t he desired

Step PrioGe3-BBmoy; ﬂﬁ@%enwa@#mzzyd@maﬁkﬂ@% GIMt bl “oxddlagol-
3'yl}“?fé);fé52é7512éria§)< gII-T(:%rboxanhde t;;y%u%i 0aC n obenzyl)am no] N

| v' - hydroxy-1, 2, 5 oxadi azolo ° 15 car boxi ni dani de
20 A solution of 3-(4-amino-1,2,5-oxadiazol-3-yl)-4-(3-bromo-4-fluorophenyl)-1,2 4-oxadiazol-

5(4H)-one (0.15 g, 0.44 mmol), 1-(tert-butoxycarbonyl)-4-phenylpiperidine-4-carboxylic acid (0.4 g,
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OH ST HNH NL ONO F N A solution of
3-cyano- N-{4-[ 4- (3-cyano- 4-fl uorophenyl ) -5-0xo0-4, 5-di h

w@dom/122130 4- oxadi azol - PCT/US2006/017983

3-yl]-1, 2, 5- oxadi azol - 3-yl } benzam de (30 ng, 72 nol)
in benzene (2 m_) at 0 C was treated with phosphorus

B89 5, e T R e, 80
Phosehorymwdwotlﬁ ngdy, hém@hol)( @d Beateld )iy tht ét@dwack abi101°C for 10 min. The
reactibﬁdﬁﬁﬂﬂé Wb %&QQ@E@@%@ rtﬂqumd(lg'éasrgﬂu‘cedqxn%; eth lrgc':rgatg 85 H‘ES ng alas&;i

reaction mX

with BPt FS%&Q rglt) a{}cgbneﬁ@én% d@pc{,\@thtsh@um sulfpte f]ﬁggﬁ, atd@oncentrated to a crude
resid@s-Wligoh{whs puiiBiedtyaniod g tydiveans c@ﬁﬂled%roauc'f_’ té??(’(ﬁ@l a J, [43(3-)5110&0-5—

I ['uor gbenzoni tri
fluorGgEiD o e %‘?‘5§ yc&g,@% §~°f<151§a@<g'-)3\~;}3tlﬁ Se%"ﬁ%%@ﬁ “Yipmipp)carbenyrat ed
pheny{pipgsidine-frcaposyiate. uhis imytdmahwasckﬁluuemwmlﬂﬂor&xﬁbﬂﬁn )mL) @kireated
with 85 M HE@Gh o ion cr de react| on

et | pdiod (ully shtd G5BT Re e fiirgels <okt
and ‘g %‘b‘gf Pwasrmbﬂ@dglva\zéep@%fed@mte@vp the digrired praduey(10 ing4P%).

0 ki) = 378.0. Ex l e 65
LCMSQ}/@%}H% :il%or%’d%henyq)m z anpt e

- hydr oxy- 4-| (1H-t etrazol - 5-yl met hyl )am no] - 1, 2, 5- oxadi
Step ﬁm?ﬁ(EgZ) [E?al;rpt%(k mogmergﬁammo] (hyc;roxyzmmoj_l ne'w_%]-] '}I 5—oxad,z\clzzol 3-yl}-
"P”er&’q%ff”fhzze-(ea@x@r"ﬁ@ﬂ faroseiapheny! ) - 5- oxo- 4, 5- di hydr o- 1, 2

, AFh Xt oBEdoH: drelt-adeofdind 9@ -
» 11 a%ﬁrei{ aC f Blgg;am gﬂg@eélgla of]%am;,)\lle ?\oﬁ_'St'\P 2, I\E)Sm Nﬁ4
[4-( ‘}ééohﬁ :g;u Lhilal é oxle_—4i§ - 2fhoxadiazol-3-yl}-1,2,5-oxadiazol-3-y1} -4-
phenyipigferidipgr- mebodanfded - wiXtatbaant - 3 Yihy - 4akisg Dbl 4- f I¢RISOPH:
o S 0y %3 859 5040,

Example 59
N-(3-Bromo-4-ﬂuorophenyl)-4-({4-[(1,1-dioxidothiomorpholin-4-yl)methyl]benzyl}amino)—N'—

hydroxy-1,2,5-oxadiazole-3-carboximidamide trifluoroacetate

& TFA
N
NH
/\
N\o/N
o\s / \ y \
O/ \_/ Br -

Step 1. N—{4—[4—(3-Bromo—4—ﬂuorophenyl)-5—0xo—4,5-dihydr0—1,2,4-0xadz'azol—3~yl]-],2,5-oxadiazol—
3-yl}-4-[(1,1 ~dioxidothiomorpholin-4-yl)ymethyl] benzamide trifluoroacetate
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5(4H)-one (50 ng, 0.15 mmol) and
4-di met hyl am nopyridine (11 ng, 88 nol) in
weaceatcan2tsoi le (0.8 nL) and pyridine (0.12 nl) Pa@aIS2006/017983
treated with phosphoryl chloride (42 L, 0.45 nunol)
and stirred for 1 h. The reaction m xture was

CONG&Moh 3F ?@-anﬁlﬂosﬁﬁ é/x%ﬁiiaéom % (%2 rgrgcg P h&&épkenylgﬁggipiéa&ggoq

urified aratlve
S(Hms dred 8¢ &i nwgl), A‘dloﬁmommhotﬂl-%‘miﬂﬁmmu( aidH)L9: g, 3.7

mmolyfazid 4-difkid iyl @mindpgi- (1 BUED 028 mmo in acetomtnle (8 3 qu_and };‘rlglél% fl 2

mL) gés( eang?w/t l%SI g&%{b}lﬁ 81}%%% gé/ 452) ml, 4.5 Xr{amrogxd}'/opmse at 0 °C. The reaction
mmtuwmhhaazqdlneﬂlem@mvdaww 120 dabziodein. Z&ilut%d szﬁil bthyl @dRta@f(150 mL) and
washdy v{uﬂi \Laf%er Q% xfﬁ[)om]ra?edfsl)&]&)nrl gBargorxllX )(5 d%hne 8b I;']rhl,gj edl wi

sod1u111 s-gloage? gi(egeé?;@g @qmcgn:rg/tpc} Putification afibé eru@-remiudnomxtm tepréghiAtive
ave“the il 9 & h =
LM e e TRt SR 50 1M oy oslhh! e

593.0r5986ti on mixture was stirred at 0 C for 2 h,
concentrated, rediluted with toluene and concentr at ed
to a residue. This material was diluted wth ethanol

Step X 1-Gibyomat-Eanoskemill-{-H4-4@didimvidosamoplrio By intme by )3 2

N’—hytﬁﬂﬁ’l-l)z.'i @cﬁﬂaﬁkﬂrc&%gm;ug&nge tpzﬂuo t%@ % reaction mxture
conce W t anol (1 nmL), treated

ﬁ°‘ﬁt &) R}‘f é@fﬂ%% hﬁw‘bﬂm@hewwwa%f d@mir«zl %yxadamz»-yl]-
1,2,5- sxadlﬂzobﬁi-y]}GF[(145ﬂlmdﬁthloRldibh$lm@35ﬂ)r@m 1pﬁenkdﬁ§de0&1ﬂ%?oa£e%?ec(§d> 29,

T T (O N Yo —

toluengrfl2 |1.08%) umol) Glhehted in @Gk hiirORVENIACR  (f fvihifi; THY réacFon3@BurDwas

|
treatedt 9192 ddltlil:%( 98 l\? mﬁboaaﬁ? ﬂlgwmyl sylfide cqmplex in fojugns r(ﬂ)(bhle@ |p5nplj_ anil
heated 1511@)@@1@9‘&@9 htd 3@ far txbmmmmammﬁen mBtured e qlrenéBed FitkNidétic a6k,
concel\tra{éd I&ld\l)unféd(ay é’ﬁ@“ Zb:[\)]@}o H1ee des11rjad product (1 mg, 5%). LCMS for

4-am no- N ( 3-

CleNHnWQASWﬂH)Z mizoxsaslD@zab.e- 3 car boxi mi dami de (0.1 g,
0.37 nmol) in acetic anhydride was stirred for 2 h.
Exam lhg reaction mxture was concentrated and purified by

reparatlve LCMS to give the desired product (625 ng,
N-G-15009p-4-lup O phe@MBM-hydr &y UHID G 4{yMidthyhberBiFanimor 14,51 -
oxadu@il@-lﬁ%ﬁmﬁznﬂrﬁl‘ g;@lilr\[?gé %hl oro-4-fl uorophenyl)
OXYy

( propi ony oxadi azol e- 3- car boxi m dam de )
CH3 OINNHZ C \ HN N, 15AroITu‘t|onof
4- am no- N- ( 3-chl or o- 4- fluorophe )N hydr oxy- 1, 2, 5- ox

adi azol e- 3- S

Step 1. N-{4-[4-(3-Br 0m0—4-ﬂuoroplzenyl)—5—0xo-4,5-a’zhydr0-],2,4-oxadzazol-3—yl]-1,2,5-oxadiazol—
3-ylI}-4-(morpholin-4-ylmethyl)benzamide triffuoroacetate
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carboxi mdam de (0.1 g, 0.37 nmmol) and
N, N- di i sopropyl ethylam ne (0.16 nL, 0.92 mmol) in

wdizelsl1ezidoet hane (4 nL) was treated with propaRoyiUS2006/017983

chloride (38 L, 0.44 mmol) and stirred for 1 h. The
reaction m xture was concentrated and purified by
preparative LCMS to give the desifed pypduct (57 ny,
479% . LCMS for Cl2H12CK N503 ( —an z = 328.0. 20
Exanpl e 68 4- Am no NH

N -{[ (benzyl am no) car.ho yI] xy¥- N\ 3- chl or o- 4-f | uor oph
enyl)-1, 2, 5- oxadi azg 3 Ar oXi m ide 73 WO

2006/ 122150 PCT/ US20§ 17 §/N ~- - " /N HN NHZ

NMNON F Cl A/El\utln of
4-am no- N-(S ¥0- 4- f | uor ophenyl/ - NNhydr oxy- 1, 2, 5- ox
adi azol e- 3- xi m dam de (50 ng, 0.18 mmvl) and

NVFhés CP@myp@mslp@phgd aaevrding tq ﬁéprbqedlﬁg &Exﬁnam% 39, $téb 1, using 4-
was treated wt enz
m"”?’é‘%%g&g‘ﬁ bf’izﬁ“ ﬁ‘ég as%e)é?’“ﬁ%rﬁ‘ﬁtfmé e 4§ for $2ol1955 %N@SNMHS)*

m/z=PHe9,r5eaat i on m xture was concentrated and purified by
preparative LCM5 to give the desired product (18 ng,
2499 . LCVB for Cl7H15CLFN603 (MtH)+: mz = 405.0.

Step Fx0atidir @nCGMZNN(pﬁenB@-UWAfo—‘L{[@-YW@BH 2 )/lmethyl)benzyl]ammo} 1,2,5-

oxadibot Y DI R¥ Vi y1l-1, 2, 5- oxadi azol e-3- car boxi
“rdani de | mﬁp{;oﬁ?"%d"%}?\ue 1- 41 Br \ NH/ 1 10 NMo/N

Stk ﬁ°11t1°n4 0{ %{42{71 £€3 W&qrmﬁmbﬁs(mphmlydrb—&QA-oxadlazol-S -yi]-
1,2,5-9a fam by 5 ace
S‘ i yi} 4= (xlno%h@lm Bz aud Hauas tg'la(fu e, 09& o'f“H?}_E 3

i s ‘conpound was prep

benze{] K (N SRE) B'P%t&eé% pEh HPSPB(%?ﬁSPt@th@lfSﬁ7ﬁ@g,r&ﬂ6 pivool)iandstigred at tefiax
for 2.5 ha ffhff rgetinm inidtirditvas dokdMiirafe® o SebidieNARD v Miiikel: Wlw efhariol (1.4

mL), gékfléd erltla )%ngl% (?Pgmc%ﬂrolpydnde 4()]77 mg, %275111189(1&@11(1&%16?%@' 2 h. The reaction
mlxtutec\gqs brystichdddwith @k@tlc @rid OBl 1B) -and purified by preparative LCMS to give the
mtermediate, 4~(3-bromo-4-fluorophenyl)-3-(4- {[4-(morpholin-4-ylmethyl)benzyl]amino}-1,2,5-
oxadiazol-3-y1)-1,2,4-oxadiazol-5(4H)-one. This material was diluted with ethanol (1 mL), treated
with 2.0 M sodium hydroxide in water (0.2 mL, 4 mmol), and stirred for 45 min. The reaction
mixture was purified by preparative LCMS to give the desired product (15 mg, 27%). LCMS for
C21Hp3BrFNgO3 (M+H): m/z = 505.0, 507.0.

Example 61
N-(3-Cyano-4-ﬂuorophenyl)-4-({4-[(1,1-dioxidothiomorpholin-4-yl)methyl] benzyl}amino)-/V'-

hydroxy-1,2,5-0xadiazole-3-carboximidamide trifluoroacetate
OH

Step 1. 4-(3-Bromo-4-fluorophenyl)-3-[4-({4-[(1, I-dioxidothiomorpholin-4-yl)methyl] benzyl}amino)-
1,2,5-oxadz'azol—3-yl]-],2,4—oxadiazol-5(4H)-one trifluoroacetate
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NNHZ N IN No7 A solution of
4-[ (EZ) - (hydr oxyi m no) (nor pholin-4-yl)nmethyl ]-1, 2, 5-ox

wadiwzerse- anine (0.1 g, 0.47 mmol) in 1, 2- et RaNAE2@E/017983

(1.6 nL) was treated with potassium hydroxide (94 ng,
1.7 mol) 74 WD 2006/ 122150 PCT/ US2006/ 017983 and
stirred at 130 C for 7 h. Thesreacsion m xture was
treated with additional potassi urfhyefoxide (53 ny,
0.94 mol) and stirred at 14, C for (5.5 h. The
reaction mxture was cqaled t9 0/C N\ neutralized with
6.0 MHC , and purified pr, pay at i LCMS to give
the desired product delirgd ‘ppetiu ng, 709 .
LCVS for CTHPRNGO3\(MHH) + mz = 21 5 Step 3.

N- Hydr oxy- 4- hol A - 4 o
yl -1, 2, 5-oxadi a e- 3- car boxi m doyl chlforide /O~ SI OH
NA sQlugign f dy- M—H—(@,-b‘ogm%d}qorg;ﬁhenyl)-5-0xo-4,5-dihydro-1,2,4-oxadiazol-3-yl]-

1,2,5Nxd48d1 8 V- A TREBRG i dsnb -4 7 ' SiomsaSal o8y |
28 ol d{i\m de)sf{}%r(rrg 0.3 n%é%[ m“%%ﬁ’é%ﬂﬁﬁ%%ﬁé%.ﬁ@wgﬁ%e Q? e

hol) & Ryrigia (b wht wes tetesh wih slsispirone pentchlerisdi (Lmma &5r1intod) and
stirre(l 3@ ATfor 45. ¥} The I ctbABliure Was%ﬁc@x{&a{e&-dﬁutm“&'iﬂldé@aﬁ?@n(lsﬁlé)mmd
with 3¢y ed for éﬂﬁ?ﬁa@t 0 C Tp_e suspension was filtered

S HanosgP; HEH SiMmeDi wd stiiardeler £ - b acagtion| mistre was
purifie¢ dyu ptepafdige ﬁg;(M&%&% giVé\Xh hig: E&diréd qi&iucﬁlag et ﬁag&_ed L@}.(\/[ghfor

t e e (30 nL ich was washed wt rine (10
C”@Eg‘%kﬁ(?ﬂ%t(&ﬁgg‘ é‘h’ﬂﬂdpcé%or ated to give additional
product (23 ng, 32% that contained mnor inpurities.
Step A e 3amRLA ke yversy; ioml LaheLY, im0 ino)-N"-
hydr ne}(% 53t ggj??_gﬂg?g% @} W?dé&%?%%ﬁ@?lﬁ{vgﬁtmj r?)eﬂzgl,t}zguno) N
VIR try QPGP Bt ae A yproqcentes oxadi azol e- 3-

c & boxalition dart de 448-5rombH4-fiedtopdényl)-3-[4-({4-[(1,1-dioxidothiomorpholin-4-
sl ke 28 BGLLR S b o R A2 Gl e S SR T
14 Jugol)s rZensyanide | (8 oveo dhipiriolcang] AQrakigffripBenBhosphile)pailadiugitdy a8 alg, 7

1 i ARX ] 0 .a .solution of . _
sl etk BT 2 oo e Ty SRRt 150 °G fr S min. The
reactigie BB Wap id}héecf{mthit) acgtoufitriit/Water €2mi) filtG&, bnd phkifedrty depirgtive
LMo i @ WRSmiibkid £-40. g AV -RN s o E opraeIte AV AT
Lo Sd%ajbr igeﬁr’%oduct (E%@é?“%%m‘ﬁ hﬁ bnrlp %ﬁ%@ﬁ' °)

o~ PRIFREOL Vip pxel. 34 oxayiazal 4 STy yI|- 2 orpheazonitrilo Siriffugtpricetate.  This
mateilibkﬂvas kiwa‘dm@h efilanol (1 mL), treat:tle-d with 2.(:] M SO(leilllm ljll_ydléoxgie in waée_r 0.1 nllL), aéld

- 13- £3-hydr oxyprop- 1-yn-1- enyl | -1, - oxadi azol e-
s 8 RO s Gt oo et s 50 N 019 mapy st
and purified by preparative LCMS to give the desired product (1 mg, 11%). LCMS for
CooHp3FN704S (MHH)Y: m/z =500.0.

Example 62
N-(3-Bromo-4-fluorophenyl)-N'-hydroxy-4- [(pyridin-3-ylmethyl)amino}-1,2,5-0xadiazole-3-

carboximidamide trifluoroacetate
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75 WD 2006/ 122150 PCT/ US2006/ 017983 A sol ution of
4-am no N-hydroxy N

w0 3eteadoishenyl ) - 1, 2, 5- oxadi azol e- 3- car boxi m darCdaSeds/017983

ng, 55 pnol), 2-propyn-l-ol (3.6 L, 62 pnol),
bi s(tri phenyl phosphi ne) pal  adiun(11) chloride (1 ng,
2 pnol), and copper (1) iodida+(OTé nmg, 2 pnol) in
NN- di net hyl formami de (0.5 nly) was treated wth
N, N-di et hyl am ne (74 0. 72\nmol ) and heated in the
m crowave at 120 r il yh. NThe 5 reaction m xture
was diluted with/d:1\acefortri)e/water (1.5 n),
filtered, and pur\fi \ ve LCMs to give
5 for Cl2H12N503
(MtH)+: mlz = 274.0. Further,/exappl e conpounds of the
invention are provided below in Table 1. Table 1 Ex.
Step ISt (Bt amoet-fprophenIS-(Myritia ey Paghol Wb Voxadkol-3p1)-1,2,4-
oxadildok 41K Jre ;}Zitirgc%étatgx' 35 350: 0 N
Chl or ophenyl ) am no] (hydroxyi m H NH
i no) met hyl ] -1, 2, 5- oxadi azol - 33\ 71o
yl }cycl opent anecar boxam de FHF N\p/N _ OH TFA

N-{4-[(E 2)-[(3- Ex. 35" N SS

Chl or ophenyl ) am n ydr

ino)nmethyl]-1, 2, \OX i azol §3-

trifluoroacetate hhp‘ﬁ N. FA N{4-[(E 2) -] (3-

Ex. 35 359.0 7v H N Chl oropher m no] (hydroxyi m N
NH i no) met hyl ] -1, 2, 5- oxadi azdl - 3- 173 yl }
| 20RbIGRLT sTam {4848 thdnhof4- at pe .
TR e sl gt A Bl
~ “("ﬁé}&zf’ 5 53 Rridioroprsiamise H§0 ng.10. 1, Bmelx adbtaybhlecdol (14 pL, 0.15
MOImWhE Ywh}’ Bl‘l 2 ﬁ}l ,)WIQ an a O e
wits ol (jE, 7y g\;@ gg 3gﬂ§(gjﬁggahﬁh’%’mm\°ﬁ%” 10 7C was treated
OF opﬁ’glﬁ%ﬂ)%‘ AP ]l—kLhS)/}ﬂ' BROY- nfbp geapion mixture was stirred at 25 °C for
16 h pndopuniBiechiyy breflaradiy S 1.0MB0Ho 7R 1 deshbd praadlE LIRSY BRNZ BB Sror
C16H BYNGO; (MY iz = 432.9,4349.

| } ni cotinam de

Step 2. N-(3-Bromo-4-fluorophenyl)-N “hydroxy-4-[i (pyridin-3-ylmethyl)amino]-1,2, 5-oxadiazole-3-
carboximidamide trifluoroacetate

This compound was prepared according to the procedure of Example 38, Step 2, using 4-(3-
bromo-4-fluorophenyl)-3-{4-{(pyridin-3 -ylmethyl)amino]- 1,2,5-oxadiazol-3 -yi}-1,2,4-oxadiazol-
5(4H)-one trifluoroacetate as the starting material. LCMS for C15H13BIFNgOy (M+H)T: m/z =
406.9, 408.9.

Example 63

N—(3-Cyano-4-fluorophenyl)-]\"—hydroxy—4-[(pyridin-4-ylmethyl)amino]-1 ,2,5-oxadiazole-3-
carboximidamide trifluoroacetate
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76 WD 2006/ 122150 PCT/ US2006/017983 / 3

N-{4-[(EZ)-[(3- Ex. 35 388.0 Chl orophenyl)am no]
wohywriexygpom OH i no) nmet hyl ] -1, 2, 5- oxadi azol - 3- PCE/US2046/017983

yl }-4-met hoxybenzamde NNH OI \ NOON OH 2-Chloro

N {4-[(E 2)-[(3- Ex. 35 391.9 N\

chl or ophenyl ) am n, hydr oxyi g, HTMH

i no)met hyl ]-1, 2, 5- oxpdi azol -8- 77 ¢, yl}benzamde o L

\ NNOZN O H S {M-1(E 2)-[(3- Ex. 35 391.9

G " chl orophenyl )amuaof( hydyox{i m 78 N NH

\3- yErhenzam de O N N 0/

OH 4-Chloro N-{4-[(E, 2)-[{3-NEx
chl or ophenyl ) ani no] ( hydr oxXy’'m
i no)met hyl ]-1, 2, 5- oxadi azol - 3- 79N NH yl } benzam de
ol \ N\ON\ C H3C N N{4-[#EZ)-[(3- Ex. 35 352.0

Ch henyl ) ani hydroxyi m80 "' O CH3 ""
i d%? ! 1PR/e|n _&?%42(81&@&8%5];%%9 I Igyl)é-cgoﬁ&dihydro-l,2,4-oxadiazol—3-yl]-

1,2,53kddiadq1-3-ythisomit dtiyidntade teMaroatt@rte (37 mg, 72 pmol) in pyridine (1.5 mL) at 0 °C
s GTNR bt pRRRISEIE 3 ofmme) e for 3 . The eactin
mixtuewiserioeitiedi dileted Bith Eandl (AS LY, tredthd Wikl sbiBn tyagaborohydride (14
mg, 0422'%%@)951% st @Jr(l’g@.' e rdztion :lll‘li);%lilrgWgS’puriﬁed by preparative LCMS to give
the intermediate 2-fluoro-5-[5-0x0-3-{4-[(pyridin-4-ylmethyl)amino]-1,2,5-oxadiazol-3-y1}-1,2,4-
oxadiazol-4(SH)-yl]benzonitrile trifluoroacetate. This material was diluted with ethanol (1 mL),
treated with 2.0 M sodium hydroxide in water (0.2 mL), and stirred for 45 min. Purification of the
crude reaction mixture by preparative HPLC gaile the desired product (8 mg, 24%). LCMS for

C16H13FN70, (M+H)™: m/z = 354.0.

Example 64
4-[(3-Cyanobenzyl)amino]-V-(3-cyano-4-fluerophenyl)-N'-hydroxy-1,2,5-0xadiazole-3-

carboximidamide

OH

“}/2\‘%
AL R
"o

N

A solution of 3-cyano-N-{4-[4-(3-cyano-4-fluorophenyl)-5-oxo0-4,5-dihydro-1,2 4-oxadiazol-

3-y1]-1,2,5-0xadiazol-3-yl } benzamide (30 mg, 72 pmol) in benzene (2 mL) at 0 °C was treated with
phosphorus pentachloride (45 mg, 0.22 mmol) and stirred at 90 °C for 2 h. The reaction mixture was
concentrated, diluted with ethanol (2.5 mL), treated with sodium cyanoborohydride (14 mg, 0.22
mmol), and stirred for 16 h. The reaction mixture was purified by preparative LCMS to give the
intermediate 5-[3-{4-[(3-cyanobenzyl)amino]-1,2,5-0xadiazol-3-yl}-5-ox0-1,2,4-oxadiazol-4(SH)-yl]-
2-fluorobenzonitrile. This material was diluted with ethanol (1 mL), treated with 2.0 M sodium

hydroxide in water (0.2 mL), and stirred for 45 min. Purification of the crude reaction mixture by
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I N net hyl phenyl ) - N-hydroxy-1,2,5- 314.1 82 Br \ NH2
oxadi azol e-3-carboximdamde N H NN /N 77 W

waQos/1222450 PCT/ US2006/ 017983 H3C~o N PCT/US2006/017983

4- Ami no-N-(3-chloro-4- Ex.1 284.1 |

rret hoxyphenyl ) - N- hydroxy- NH2 1, 2, 5- oxadi azol e-3 83 a
pre G i m amdeNN/N34AmnoN-35 Ex. 1 248.2

Parifa ¥R/ HEFRIPOdNg: Hyes b9 NOMS for 3 ehiqaBiAndMeHE: e
378.d. NHZ carboxi mdamde H3C NH NN /N 11 4-Anm no

N-hydroxy-N-(2- Ex. 1 248.2 N
nmet hyl benzyl ) -1, 2, 5- oxadi azol e NHZ 3-car boxi m dam de

Exanjfle 3 NI N CH3 NII,, 4-Amino N-hydroxy-N(3- Ex. 1
N-GR 2441 th | henzyl ) - 5- oxadi azol e NH2
( 3%3'5 oxI M 8“3%{?1’% g‘y‘z'%x%%’il( -tetiol-S-ypetlyl)aming|-1,2, 5o diagpile
carboxpmiflymideoxy- N- (4- Ex. 1 248.2
nmet hyl benzyl ) - 1, 2, 5- oxadi azoI@- H 87 NHz

3-car boxi m dam de N N H3C\N / Ho 4- Am no
N- hydr oxy- N-[ 2- Ex: .17, FFN

(trlfluororrethyl)lqz, yI]
N\/ Q

Step 1. N—{4—[4—(3—Bromo-4—ﬂuor0phenyl)—5—ox0—4,5—dzhydro—1,2,4—oxadiazol-3-yl]-1,2,5—oxadiazol—

3-yl}-1H-tetrazole-5-carboxamide
N;?' >\e\

N\/

A solution of 3-(4-amino—1,2,5-oxadiazol-3-y1)—4-(3-bromo-4-ﬂuoropheny1)—1,2,4~oxadiazol—
5(4H)-one (50 mg, 0.15 mmol) and 4-dimethylaminopyridine (11 mg, 88 pmol) in acetonitrile (0.8
mL) and pyridine (0.12 mL) was treated with phosphoryl chloride (42 pL, 0.45 mmol) and stirred for
1 h. The reaction mixture was concentrated, dissolved in 3:1 acetonitrile/water, and purified by
preparative LCMS to give the desired product (14 mg, 22%). LCMS for C12HgBIFNgO4 (M+H)*:
m/z.=437.8,439.9.

Step 2. N-(3-Bromo-4-fluorophenyl)-N “hydroxy-4-f| (1H-tetrazol-5-ylmethyl)amino]-1,2,5-
oxadiazole-3-carboximidamide

A solution of N- {4-[4-(3—bromo—4-ﬂuoropheny1)-5-oxo-4,5-dihydro~1,2,4-oxadiazol-3-y1]~
1,2,5-0xadiazol-3-y1} -1H-tetrazole-5-carboxamide (12 mg, 27 pmol) in pyridine (0.3 mL) was treated
with phosphorus pentachloride (13 mg, 60 umol) at 25 °C. The reaction mixture was stirred at 0 °C
for 2 h, concentrated, rediluted with toluene and concentrated to a residue. This material was diluted
with ethanol (1 mL), treated with sodium cyanoborohydride (5 mg, 82 pmol), and stirred for 2 h. The
reaction mixture was concentrated, diluted with ethanol (1 mL), treated with 2.0 M sodium hydroxide

in water (0.2 mL), and stirred for 45 min. Purification of the crude reaction mixture by preparative
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1 oxadi azol e-3-carboximdanmide 88 \ NHZ N H N--,0,-
N 17.,N 4-Am no N-hydroxy-N-[4- Ex. 1 302.1

woOodef1k2is0 oet hyl ) benzyl ]-1,2,5- \ NH2 PCT/US2006/017983

oxadi azol e-3-carboximdamde 89 FI NN N F/ " N
4- Ami no- N- (3-et hyl phenyl) N Ex. 1 248.1

\ 3 | a7l e 35,20 13 ar LM dam
LM B D B S Hs o Gt ATk S w58
400.0-, N 4- Aniino-N(3,4- Ex. 1 288.1
di chl orophenyl ) - N- hydroxy- 1, 2, 5-oxadi azole-3- 91 cl N
NHZ carboximdamide H/ \' N /N 4-AniinoN (3,5- Ex. 1
Exaimg®661 HO di chl or ophenyl ) - N-hydroxy-17, N

) ] 25 boxim, A5 _ N H
R A L g S S il
hydr oxy- 1, 2, 5- oxadi azol &< 93 \ N NH3 carboxi m dam de
H NN VN HO 4- Ami noN(2-f | uog ophenyl )-N- Ex. 1 238.1 N

hydr oxy- 1, 2, 5- oxadi a2@f & 3-car boxi mi dami de NHZ 94 H

FN N C]N/'S_(NHZ
A A

NP,
A solution of  4-amino-N-(3-chloro-4-fluorophenyl)-N'-hydroxy-1,2,5-oxadiazole-3-
carboximidamide (0.1 g, 0.37 mmol) in acetic anhydride was stirred for 2 h. The reaction mixture

was concentrated and purified by preparative LCMS to give the desired product (625 mg, 54%).
LCMS for C11Hy(CIFN503 (M+H)": m/z=314.1.

Example 67
4-Amino-N-(3-chloro-4-fluorophenyl)-NV'-(propionyloxy)-1,2,5-oxadiazole-3-carboximidamide

/

N\o

A solution of 4-amino-N-(3-chloro-4-fluorophenyl)-N'-hydroxy-1,2,5-0xadiazole-3-
carboximidamide (0.1 g, 0.37 mmol) and N,N-diisopropylethylamine (0.16 mL, 0.92 mmol) in
dichloromethane (4 mL) was treated with propanoyl chloride (38 pL, 0.44 mmol) and stirred for 1 h.

The reaction mixture was concentrated and purified by preparative LCMS to give the desired product

(57 mg, 47%). LCMS for C1oH{2CIFN5O3 (MHH)*: m/z = 328.0.

Example 68
4-Amino-N'-{[(benzylamino)carbonyljoxy}-N-(3-chloro-4-fluorophenyl)-1,2,5-oxadiazole-3-

carboximidamide
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\Q HO 11, N 4-Am no-N-(3-chloro-4- Ex. 1 282.1
nmet hyl benzyl) N-hydroxy-1,2,5 H NHZ

woxaitazish e- 3-carboxi mdamide 95 1 / \ H3C N eCNUS2006/017983

17,, 4-Am no-N-(4-fluorophenyl)-N- Ex. 1 238.1
hydr oxy-1, 2, 5- oxadi azol e-3- 96 NHZ car boxi m dam de N
HMN /NN 4-Amno-N(2,3- Ex. 1,248.2

di met hyl phenyl ) - N- hydr oxy- NH 5- oxadi azol e-3 97
H3C H car boxi m dam de NN/ WD 2006/ 122150
PCT/ US2006/ 017983  sr [(E Z) - [(3 Ex. 35 483.8 N

Chl or ophenyl ) am no] (hydrﬂgxyl m o HNH

i no)methyl]-1, 2, 5- oxadi gZol -3- yl} -4-iodobenzam de 98
NCONC 0 cl / 4AmH N\ (4mnghl oro-3- Ex. 1 268.2 IN
nmet hyl phenyl) N-h 5- 99 H3Q\ NH2

oxadi azol e- 3- car g N HNN /N HOZr N

4- Am noN- hydr oxy- 266. 0

(msthylthio)pheny ]-3,2,5- 100 ""\'S NH2

ZWA?TII S%élg ( 3of g ﬁ{l g?)ég-g?-(g-@‘loro-f / })l}g@l)@(]‘gﬁr%ﬁﬁmw@zole—l
carbomhi;@dg X§0 g2 058 mmol) and N,N- -diisopropylethylamine (64 pL, 0.37 mimol) in
dichloromethane (2 mL) was treated with benzyl isocyanate (29 mg, 0.22 mmol) and stirred for 3 h.
The reaction mixture was concentrated and purified by preparative LCMS to give the desired product

(18 mg, 24%). LCMS for C17H; 5CIFNgO3 (M-+H)Y*: m/z = 405.0,

Example 69
N-(3-Bromo-4-ﬂuorophenyl)—N‘-hydroxy-4-morpholin-4-yl-1,2,5-oxadiazole-3-carboximidamide

R &, Q
0

Step 1. 4-[(E,Z)-(Hydroxyimino) (morpholin-4-ylymethyl]-1,2,5-oxadiazol-3-amine

&
N/ \N \\/
N

This compound was prepared according to the procedure of Example 1 using morpholine as

the starting material. LCMS for C7H1oN503 (M+H)": m/z=214.0.
Step 2. N' ’-Hydroxy—4-morpholin-4—yl—1 ,2,9-oxadiazole-3-carboximidamide

/N

N\O /N
A solution of 4—[(E,Z)-(hydroxyimino)(morpholin-4-yl)methyl]-1,2,5-oxadiazol-3-amine 0.1
g, 0.47 mmol) in 1,2-ethanediol (1.6 mL) was treated with potassium hydroxide (94 mg, 1.7 mmol)
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25

101 cl \' N NH2 oxadi azol e-3-carboximdamde H/ \ CH3

N /N 11,, 4-Amno-N(3-fluoro-2- Ex. 1 252.1 1IN
worbdesykpisenyl ) N-hydroxy-1,2,5 102 NH2 PCT/US2006/017983

oxadi azol e-3-carboximdamde F NH/ \ CH3 N/N" N

4- Ami noN- hydroxy-N-(3- Ex. 1 246.1 Il |

and s‘tifraiyalt ﬂ)ih)e’@)%x) 7 14- ”?he?eag%ﬁ q‘]ﬁ\éﬁ@ lv?s'n?éatsl:cp\%itﬁl ;%}liti(%a{\g_%ssium hydroxide

car QXI m da
ﬁﬁ%‘?ﬁlyqt )140 g(for $.5 214 4ng reactlon mixture was cooled to 0 °C,

neuterEtydiﬂD&Q' MLH®I, bndptafidasd QkBardive L@Mshb Qe 8 Mestibd Welduct desired
oximdam de NN /N F HC]\I4- (4-fluoro-3- Ex.

Pmdlft {Z%l?g: 00%n et ﬁsh%ﬁmzl)ls@ﬁwrlb yn/z_l: 21,45 105 H3Q\ IN IN
NH2 oxadi azol e-3-carboximdamide H/ \ N --"0'- N 80
WO 2006/ 122150 PCT/ US2006/ 017983 11, ,

Step 3 W@Wﬁ’%’ﬁ@ikiﬁlﬁéﬁ(@xa@@k -$-c@hBxigdgyl chioride

i odophenyl ) -1, 2, 5- ox zole-& 106 i \ N NH2
car boxi m dam de H N (/N M- N wi- Ani no- N- hydr oxy- N- ( 3-
Ex. 1 262.2 isopropyi ;:Znyl M1,2,5- 107 H3C N NHz
oxadi azol e- 3- car boxi m da -~aHN NCH3 F 11,,

4- Am no- N-(3 bronmo-4- Ex./1\316.1 N fl uor ophenyl)
N- hydroxy-1,2,5 NH2 oxadi‘azol e- 3- car boxi mi dani de 108

Bra Niution of N'-hydroxy-4-morpholm—4—y1—1,2,5—oxad1azole~3-carboxnmdamlde (66 mg, 0.3
mmol) in 6.0 M HCI (0.62 mL) at 5-10 °C was treated with a solution of sodium nitrite (32 mg, 047
mmol) in water (0.5 mL) dropwise and stirred for 2 h at 0 °C. The suspension was filtered and the
solid washed with ice water to give desired product (22 mg, 30%). The filtrate was extracted with
ethyl acetate (30 mL) which was washed with brine (10 mL), filtered and concentrated to give

additional product (23 mg, 32%) that contained minor impurities. The combined material was used

immediately in the next step.

Step 4. N—(3—Bromo—4—ﬂuorophenyl)—N’-hydroxy—4—7norpholin—4-yl—1,2,5—oxadiazole-3-
carboximidamide

A solution of N—Hydroxy—4-morphoh'n—4-yl-1,2,5-oxadiazole-B—carboximidoyl chloride (40
mg, 0.17 mmol) and 3-bromo-4-fluoroaniline (49 mg, 0.26 mmol) in ethanol (1 mL) was treated with
a solution of N,N-diisopropylethylamine (45 1L, 0.26 mmol) in acetonitrile (1 mL) and stirred for 62
h. The reaction mixture was purified by preparative HPLC to give the desired product (32 mg, 48%).

LCMS for C13H14CIFN503 (M+H)": m/z=386.0, 388.0.

Example 70

4-Amino-N'-hydroxy—N—[3-(3-hydroxypr0p-l-yn-l-yl)phenyl]-1 ,2,5-0xadiazole-3-
carboximidamide

SYOH CEC'—\
OH

HaN
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H NN N 4- Am no- N- hydr oxy-N-(4- Ex. 1 276.2
phenyl butyl)-1, 2, 5- oxadi azol e-3- 109 N ""Z
woantwa2215) dani de NN 4- Ami no N hydr oxy- N-[ 3- (1, BETHES2008/017983
287.0 OH H I N oxazol-5-yl)phenyl]-1,2,5 oxadi azol e-3
- car boxi m dam de 110 2N\ NH' \N o N, Sr
N‘Agsroglggle%f/l[ i no]h(%égf%é-mc}%)henyl)-l 2,5-oxadiazole-3-carboximidamide
(19 mgn &) peaDngrPiopyD: 1501 -Coa @2 amdb,bﬁ(h{ﬂhbnjdbhodplméﬁﬁnﬂaﬁﬁﬂ@mlldﬁie @

o b Mot 4 6 BT BB s

with efé\{,cbwamr@ém e 0.7 mmpl) 3ibd Feated m/ﬂNh‘lﬂcha]zé.Qt 10 M €3r NS fBib. 162

reactidf) Qlﬁ(lg-uleg\%% Q%tﬁqgtg gﬁ%h%ﬁﬁtgl%égég(o )% gig_frplterla uxged%y %repara:l'lve

LCME 4 givsstherdesitaduiretict (NHZ, 28%3 INMS @DA[QNg@F Nﬂhﬂﬁ[ B D48
Ex. 1 270.2 N naphthyl-1, 2, 5-oxadi azole-3- 114 NHZ
carboximdamde N H/ \ N /N 4-Am no- N (3-chl or o- 2-
Exurthier &A1& compounds of the invention are provided below in Table 1.

Table 1

Ex.
Structure N Prep, MS
No. ame Method | (VFH)

N-{4-[(E,2)-[(3- Ex.35 | 3500

Chlorophenyl)amino](hydroxyim
ino)methyl]-1,2,5-oxadiazol-3-
71 ; yl}cyclopentanecarboxamide

N-{4-[(E,2)-[(3- Ex.35 | 359.0
Chlorophenyl)amino](hydroxyim

N\ ino)methyl]-1,2,5-oxadiazol-3-
7 ; yl}nicotinamide trifluoroacetate

N-{4-[(E,2)1{(3- Ex.35 | 359.0
Chlorophenyl)amino}(hydroxyim

\ 9 .
ino)methyl]-1,2,5-0xadiazol-3-
73 ; yl}isonicotinamide

trifluoroacetate

N-AIEDG- B35 | 381

Chlorophenyl)amino](hydroxyim
ino)methyl}-1,2,5-oxadiazol-3-
74 no—0 @ yl}-2-methoxybenzamide

“ N-{4-[(E,2)-[(3- Ex.35 | 3879
Chlorophenyl)amino](hydroxyim
75 ino)methyl]-1,2,5-oxadiazol-3-
@ yl}-3-methoxybenzamide
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N fl uorophenyl )N -hydroxy-1,2,5 NH2
oxadi azol e-3-carboxi mdamde 115 ci NH F N /NOH
wWORBscN28B0[ (E, Z2)-{[ 4- Fluoro-3- Ex. 35 411.1 NPEIT/US2006/017983

(trifIuoronethyl)phenyl]anino } (N

hydroxy|n1no)nethyl] ,5- H
N _trifluoroacetate
VIM\ N-F FF NFT 4FI ob633-| Bs8.0
3:5 . M Hcﬁltr|flu ) ']o}( N
hydroxyjf m no) thyI]-1
76 oY adNaz| - §- yl Nsgni yTia’/‘m?eN\

o F F N F 4-Amo- N (3- Exp 1
phenyl ) - N- hydr oxy

tllfluor acetaf e
260. 2 CH/lcykl o
12, 5- oxadi azef e- 3 r boxi mi dami de 118 HZN NH N. N 82

WD 2006/ 122150 PCI/ US2006/ 017983

E, 2)-1(8 §r0”0-4201§}25m (3 Bx35 | 391.9
henyl ) &m no] ( hyddy 1 )E droxylm
In-l pradlammmﬂb 13@-;&@gpgaw de 119 )~N

yl}benzamide

3-Chloro-N-{4-[(E,2) | (3- Ex.35 | 3919

f:hlorophenyl)arnino] (hydroxyim
78 ino)methyl]-1,2,5-oxadiazol-3-
@ yl}benzamide

4-Chloro-N-{4-[(E,Z)-[(3- Ex. 35 391.9
chlorophenyl)amino](hydroxyim

ino)methyl}-1,2,5-oxadiazol-3-
79 % yl}benzamide

. c ss‘ N-{4-[(E,Z)-[(3- Ex. 35 352.0
Chlorophenyl)armno](hydroxyun
0 | c ino)methyl}-1,2,5-oxadiazol-3-
CH yl}-3,3- dnnethylbutanannde

4-Amino-N-(3-bromophenyl)-N'- Ex. 1 298.0,

hydroxy-1,2,5-oxadiazole-3- 300.0
o1 /S__( \ carboxmndamlde

4-Amino-N-(3-bromo-4- Ex. 1 312.1,

methylphenyl)-N’—hydroxy—l,2,5- 314.1
% /S—( oxadiazole-3-carboximidamide
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TFA N-{4-[(E, 2)-[(3-Bromp-4- Ex. 35 420.9, NH

fl uorophenyl)am no] (hydroxyim 422.9 "
waadesaetngb | - 1, 2, 5- oxadi azol -3 o N yl } ni cot i nanPde/US2006/017983

trifluoroacetate 120 N -o F Br \ N TFA

N-{4-[(E 2)- [(3 Brorm4 Ex. 35 421.0, NH

Tluorne yi g o (hy oy i 95—
noﬁﬁethf f?m -oxadl. ox N(3§?§L£;38n|03tﬁﬁ&nidg&Ll
3121\ t or gacet atg| 1 adi omﬁ

{3 - 4cartk-?9&nnd%§1 N
flluor ophenyl ) am po] X hydr oxyi m 446 9 N

ng)net hy] -1, 2, 5-exadi azol -3 o N yl}-4-cyapobenzapm de

L

\N 122 i" O Br |11 OH NafhoN(B5Z) - [ ( 3- Br ofoEd-1 EX 2485

445. 0 H”Ptlz,uorophenyd nethilphelyDHN-tydooyi i | 447.0 | "

no) met V' 5- oxadi pkbf-oxdigzold-3y| } - 3- cyahobenzapi de
84 123 83 W, petermiEamie” PCT/ US2006/ 017983

N| P2C [ (BZ) - T 3- -4f Ex. 35 470.0, N\ H
f | uor ophenyl ) ani/no]\( hytr oxyi i 472.0
np) net hyl ] - 1 2 %\Qxadlazol-S- H N yl }-2-napht ham de

124 \" 1, 4-Amino-N-hydroxy-N-(2- Ex. 1 248.2
methylbenzyl)-1,2,5-oxadiazole-
3-carboximidamide

85
3
4-Amino-N'-hydroxy-N-(3- Ex. 1 248.2
methylbenzyl)-1,2,5-oxadiazole-
" 3-carboximidamide
86
4-Amino-N'"-hydroxy-N-(4- Ex. 1 248.2
methylbenzyl)-1,2,5-oxadiazole-
87 /S_( 3-carboximidamide
4-Amino-N'-hydroxy-N-[2- Ex. 1 302.1
(trifluoromethyl)benzyl]-1,2,5-
" oxadiazole-3-carboximidamide
2

4-Amino-N-hydroxy-N-[4- Ex. 1 302.1
(trifluoromethyl)benzyl]-1,2,5-

89 ’ NHz oxadiazole-3-carboximidamide
" N/ \N
. N
F
HO

4-Amino-N-(3-ethylphenyl)-N'- Ex. 1 248.1

4,
'N hydroxy-1,2,5-oxadiazole-3-
90 | e N /S_(NHZ carboximidamide
H
N/ \N
Ny ‘
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I F Br N{4-[(E, 2)-[(3-Bromp-4- Ex. 35 470.0, NH
fl uorophenyl)am no] (hydroxyim 472.0 "
waadesaetngb | - 1, 2, 5- oxadi azol - 3- 125 \ vyl }- 1- naphChaiszae/017983
N OF \\ I Sr " 1-Acetyl-N-{4-[ (EZ)-[(3-brono-
Ex.35 469.0, N H 4- 471.0 fluorophenyl)am no]

(Hydroxyl m 7y N No) Met Myfababa2aos OXadl azot { 34,

v} pryér i n?”nﬂf- car box(aég]q(goplﬁ3ggﬁll}l&oxg F B;EX' N éﬁ&l
\- ) - [ (B- Bron- $125%5ea33id09. 9, N H

91f || et Op ' B o eboyinfdanfd 1. 9 "
ng) net hyl ] - -oxadi azol -3 o Nyl}-2-furgmde 127 N
J, E, Z-[ (3-Bronp-4- Ex. 3% 425.9 N

Hdvergphenyantnol-(hydroxyim 427 9 "
-Apng-N{3,5- Ex.1 | 283.1
ighloro
9

>
o
~
3
>

1
(]

_l\)
a1

1

(@)
X ]
Q (
Ql—
= A
Qy

gl V-Rydroxyy £l 5 Br 84 WO
2006/ (221} / US2006 12zole-3-

- Br om¢1-a2§§mc§gﬂd§53. 9,
/\

N N
Ny

o 4-Amino-N-biphenyl-3-yl-N'- Ex. 1 296.1
| hydroxy-1,2,5-oxadiazole-3-
93 NH: | carboximidamide
(g
N N /N |

HOLL, 4-Amino-N-(2-flucrophenyl)-N'- Ex. 1 238.1
hydroxy-1,2,5-oxadiazole-3-
l carboximidamide

NH,
94

Iz

%,N 4-Amino-N-(3-chloro-4- Ex. 1 282.1

| methylbenzyl)-N-hydroxy-1,2,5-
nH, | oxadiazole-3-carboximidamide
95 N {

HyC N

Cl

F &, 4-Amino-N-(4-fluorophenyl)-N'- Ex. 1 238.1
N hydroxy-1,2,5-oxadiazole-3-
I NH, carboximidamide
96 A

@ 4-Amino-N~(2,3- Ex.1 | 2482
IN dimethylphenyl)-N'-hydroxy-
NH, | 152,9-0xadiazole-3-

97 carboximidamide

H3C

=

L 7\
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N H fl uorophenyl)am no] (hydroxyim 556.0
no) net hyl ]-1, 2, 5-oxadi azol -3- N

weohRhochi2pisenyl - 5- (trifluoromethyl) \ N/ PCT/US2006/017983
1H pyrazol e-4-carboxamde 129 FBACNOF / Sr NN
4-(Acety|arrino)-|\l—{4-[(E Z)- Ex. 35 476.9, N\ H

3=bromo—4—-449—0—F pyl yam nol (hydroxy o N
ng) nethyl]1-1,2, 5- oxadi a g ?LZ)I(?’\ 4%}1 benzanfwés 1504838
" Hig 12859 o] Bl (E 2){[(3-

Moog 1
EX. ! bronp 12 oK
f] , yﬁ’l -10 enzaml

98 : "
no) yI] azol - 3- \' N
yl )cmob’onyl befzyl }carba 131 mate Bf NH F| O
H3 CH Nsr N-{4-|(E 2)-[(3-Bronp-4- Ex. 41

475./9, fluorophényl)am no] (hydroxyim 477;9 NH

Ao}frethyl}-1.2 5- oxadi hzal -3 NH

yl }"-’ pénz ot hi-ophene- 2| 4-Agmodv-fctlacBoxam de Bx IN Bracez
S§ (E Z)-[(3-Br oRtebdRheyl)-N-fydrog 4,28, |
99 f | yorophenyl Lari no] Wyd?%‘?&%oh3'%?8’m91dmm |

adi pzol -3 N NH
\car boxam' de 133 I' N By

no) et hyl ]- 18 2
yk}-1, 3-thiazol

Ny~
”%,N 4-Amino-N'-hydroxy-N-[3- Ex. 1 266.0
, (methylthio)phenyl]-1,2,5- ‘
100 x-hc\S N /S__<NH2 oxadiazole-3-carboximidamide
H
N/ \N )
Ny
", 4-Amino-N-(3-chloro-2- Ex.1 | 268.1
IN methylphenyl)-N-hydroxy-1,2,5-
101 /S_(NHZ oxadiazole-3-carboximidamide
Cl N
H / \ .
CHy
NP

o, 4-Amino-N-(3-fluoro-2- Ex.1 | 2521
IN methylphenyl)-N'—hydroxy-1,2,5 - \
102 /S_‘<NH2 oxadiazole-3-carboximidamide
F N
/ \

4_-Am1'no—N—hydroxy—N—(3- Ex. 1 246.1
vmylphenyl)-l,2,5-oxadiazole-3-
103 | "o carboximidamide

b 4-Amino-N-(3-ethynylphenyl)- Ex. 1 244.0
l N'-hydroxy-1,2,5-oxadiazole-3-
104 nHp | carboximidamide
/C N

We? R

° N/ \N

Ny
F HOL%N 4-Amino-N-(4-fluoro-3- Ex. 1 252.0
| methylphenyl)-N-hydroxy-1,2,5-
105 /S__<NHZ oxadiazole- 3-carbox1rmdan11de
HQC . N ’
A
N N
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85 WD 2006/ 122150 PCT/ US2006/ 017983 o0 N, s
{4-1(E 2)-[(3-Bronp-4- Ex. 41 475.9, NH 1

wohowriepisenyl ) am no] (hydroxyim 477.9 NH PCT/US2006/017983
no) net hyl ]-1, 2, 5-oxadi azol -3 134 \ N |

yI} 1- benzot hi ophene 3- s N carboxamde Br o s~ H
Ex. 41 425_8 N

/ i? ophenyyl2, 0xad1azole-3-
e EER \oN S Br o f
no- 4- Ex. 41 409.9, N
droxyim 411.9 NH

i azol -3 HN NH

f AT o 4 L 3FBroro 41
N{4 HE Tﬂ{)L’fv\m no] (hy j?gﬁw%ﬁh K- Ex.1 | 3459
-1
(&)

yll}-1Hip az'Bhe- 2- car boxaifode hydeXg- M3 N Nz 1 0] 2600

Bl o N @ E, ZJ - [ ( 3- Bf 56mop§iphemy)-1,43- NS 441.9, b5 'NH
107f I| wer optregyt Hoxadiydolel3-odbdxiRidariNit H

no) met hyl ]-1, % i azol - 3-

yli}- 4°*I°rethy| i adi azol e-5- 137 N\ ~ I\I\ N
mrA r/r: 7\ r(Q nrm-A- Ex

Ccl,_uuxam de le DI —S—1—N-

41 23 N ,luorophe u : F3d 9| 4
no) ms -1, 3] 5- oxadi pggh> ‘;e_ N °Xy

108y} azo 't%*z °X“B‘8§<‘%%ﬂ? de NS \Q'N
Bi

A\1%4

4-Amino-N'-hydroxy-N-(4- Ex. 1 276.2
phenylbutyl)-l »2,5-oxadiazole-3-
109 carboximidamide

\‘ 4-Amino-N"-hydroxy-N-[3-(1,3- Ex. 1 287.0
;OH \ IN oxazol-5-yl)phenyl]-1,2,5-

N oxadiazole-3-carboximidamide
110

N-(41(E 21 - Ex.35 | 3829
Chlorophenyl)ammo](hydroxylm ‘
ino)methyl]-1,2,5-0xadiazol-3-

11 yl}-4-cyanobenzamide

///

4-Amino-N"-hydroxy-N-[1- Ex. 1 248.2

phenylethyl]-1,2,5-0xadiazole-3-
carboximidamide
112
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0 Nrs HN{4-[(EZ)-[(3-Bronp-4- Ex. 41 460.9, NH
fl uorophenyl)am no] (hydroxyim 462.9 NH

waadesaetmgh | - 1, 2, 5- oxadi azol -3 139 ct", o PCT/US2006/017983
Nyl } -2, 1- benzi soxazol e-3- \o/ N carboxanm de Br F 86 WO
2006/ 122150 PCT/ US2006/ 017983 O NSSOH TFA
4- (Am nonet hyl )-N-{4-[(E, Z2)- Ex. 41 448.9, NH\

(3-DbrQno- B%, 450.9  N4famieropyenyVyam nol (Hxdr ox 7%
0) e ] 1,32, 5- oxadi| agbihyld 2b4B@adiazble-3y| } henzani gde
bacetlat e B;qzl\lle@boﬁimimse H
pRenyl)-N- Ex. 43 463.0, \

5.0 > NH NH
onyl}am 141 NH

—
—
w

O Tz~ 5]
T

=,

”Qérg-xyg‘—n%% crartri ;%‘Ob\ IIZ%EF

~NH NH nanq}

n

N 4 b
xadl azole 3*'car 0 |mdam de Br
- (3- Brorm4f|ugr/o\p enyl )-4- Ex. 43 459. 9, "

,_.
—_
~

= e ol g A d © I dami©)
o5 ,

(€3 4.5*- —NH-NH7C &N'c?&marwm ol car By |} a7z
| -\ hydr oxy-gh, 7 1Riy1)-N'- droxy—125
ar bOXIh{p eFTacre! @e-3—§[rb mian®- 4F Ex. 35
115 mnn
no\ (hydroxyim 482.0 144 N\ \ a
o)nethyl]-l,Z,N-/ dijazol - 3
50” e N-{4-[(E,Z)-{[4-Fluoro-3- Ex.35 | 411.1
N H (trifluoromethyl)phenyl]jamino}(
N\ hydroxyimino)methyl]-1,2,5-
H oxadiazol-3-yl}nicotinamide
116 ° " \ \N trifluoroacetate
/ N\O/ . F
l F
" F
S¢°H TFA | N-{4-[(E,Z)-{[4Fluoro-3- Ex.35 | 4111
N " (trifluoromethyl)phenyl}amino } (
N\ N hydroxyimino)methyl}-1,2,5-

o Y oxadiazol-3-yl }isonicotinamide
117 AN trifluoroacetate
|
PN F
I :
x
N

- 4-Amino-N-(3- Ex. 1 260.2
OH cyclopropylphenyl)-N-hydroxy-
Nsy \ / 1,2,5-0xadiazole-3-
\ carboximidamide

118 HoN NH
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N~~N yl }-3-tert-butyl-l-methyl-1H """ F

pyrazol e-5-carboxam de N N-{4-[(E, Z2)-[(3-Brono-4- EX.
w@30®AZ2890 \ N fl uorophenyl)am no] (hydr oxyi nPCB@926/017983

145 no)nethyl]-1, 2, 5-oxadi azol -3 H __ / \ Br

yl }-2-met hoxyacet am de

N

f ljuor ophenyl ) am no] ( hy
ng) met hyl 1 -4, 2§ 5- oxadi
yl 1
119N\
fl

O NJ
I E B eand . B35 | 4200,
%@g@)ﬁéﬁﬁg&& i 4219
¢ ethdl]-1,2,5-oxadiazol-3-

l}‘j&nza&aed"

1- Ex. 35 385.9, NH
dr oxyi m 388.0

i pzol -3 147 / \N/ Br
D06/ 122150 PCT/ US2006/ 017988

Bronp-4- Ex. 35 386.0, a \ NH

N{Z-1(E; Z‘H[(S-Bronu-c‘lN
el
Ty

il Y IR X YE- 33-§€om%-4- A8 38 B8 [ 42009,
no) met hyl [ 1, 2, 5- oxadi aﬁl%ko-(ﬁe?égémn I(hydroxyimi 4229
yli}-2-meth no) ] ,2’,5-5{&1&1201—3—

N{4-[KE 2) 71 Ayl dotinadide &flhoBacetatt "V / b NH
u ' droxyim 373.9 149 13C 11 PBr
adi azol -3 o yl } propanamde NN N a
Bronmo-4- Ex. 35 426.0, b "
f I dor offhenyl ) am®o] (hydroxyi m 427.9 150
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o N-{4-[(E,Z)-[(3-Bromo-4- Ex.35 | 502.9,

F
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Ex. 48 456.0, ophenyl ) am no] (hydr oxyi m 458.0
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N-{4-[(E,Z)-[(3-Bromo-4- Ex.58 | 441.0,
" NJJ“ fluorophenyl)aminoJ(hydroxyimi 443.0
W ‘ no)methyl]-1,2,5-oxadiazol-3-
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f] uor ophenyl ¥Ali-ethydpiperidine-3-

carboxamide trifluoroacetate
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y1}-2-(1-ethylpiperidin-4-y1)-1,3-
thiazole-4-carboxamide

- trifluoroacetate
F "z,,N 4-Amino-N-(3-cyano-4- Ex. 1 263.1
’ fluorophenyl)-N'-hydroxy-1,2,5-
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o\ hydroxy-4-{{4-(piperazin-1- 506.0
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290 | >N
o
c Br F
N
*(M-Boc+HHH)
Example A

Human idoleamine 2,3-dioxgenasae (IDO) enzyme assay

Human idoleamine 2,3-dioxgenasae (IDO) with an N-terminal His tag was expressed in
E.coli and purified to homogeneity. IDO catalyzes the oxidative cleavage of the pyrrole ring of the
indole nucleus of tryptophan to yield N’-formylkynurenine. The assays were performed at room

temperature as described in the literature using 95 nM IDO and 2 mM D-Trp in the presence of 20
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HeLa 1;@1@ wafelsecd QM K158 Vbéll%ﬁﬁlp@ﬁﬁé fin d81s1 orpylxﬁ gﬂpf e@, ap %r%lvi/n overnight.

am ng acids, 1 mM sodium pyruvdate a
On the 364t day- Ja¥( RO gimL fnebsensenivation) ogeé pp)nal tldns ofnempounkieyt total

volunRlbf ﬁ)_é clulr@mdHid) Qe a&ﬁid Il aI\R olf m%gj\,\ql—?e h143 g.L/ PT the

he assay was er orne
S“Pe%@wep% Sl ags Frﬁisfsrr@istowe;ew St,éumﬂmi@e |dD alieofaitl p:| mmma@yc adid

(#T0689,XS “@emeeld Bl w3t QU Lok - 3

romiMd it N G50 o B2 w1l W BUER O o Sﬁizﬁgﬁgm@ﬁ"l re

AR e %‘H‘%’&Pﬁ‘ﬂﬂ% 2:3-figxseenags to kypgtenipe Thyf reti@ mixture was

then cenuhftxg«tﬂ ﬁ)rnﬁdmmbﬂ)SOVA@hEto aaREscliflefts. 60 JuSof 1 shRnadR E}%ﬁ%vas
[ ncubaél ng 14 of the  supernatant per Welp

transfet*rred & o300 e\Hlag% RE | Ilm’fi?fiat“éth 160 g El off 6% (N/v) p-

ran S e
dlmeﬂtyﬂarrmlwbmzaj@aim(ﬁsm F1dlSigrad* A6 8 in aSdtig BAJ. TM@}?EIIN &ﬁg déri¥tProm

melggeh [ ated a
Kymu S HChkes 00 BOURChE £ PR sl 250 rciophs Rader (Molecuar
De"lc?%&o‘?ye'aﬁl‘lnir?e(#@@ @imy@ewa@es stendidriThe @andasls (ZAD,E20, 60, 30, 15,

75,3 r79 ang7| i) \mré(fn’e‘;;a?ed\‘i@%o haﬁlrurg %Q{G SLAJ%uexg(% f glg]equ vrqume o% 2%

/ mto renove sedl nents
(w/v) s” ‘8? %P&ber&élﬂe HThwa@rcelttrlahbmer raedndum}iualn otnbetrat®es was

detemm&ﬂlan@lt}&t :e/elangallﬂeé( Sfl dlibies LG %tan%fd %%) & }é)ana zed b smg
(#15647- Tic

nonhngelr es 1on Ee%betn %@sl gPel %,d(g ' Tg
VA5 e "y 'ty Bﬁ%@aﬂ%ﬂaﬂhéﬂf f Flﬁ%ﬁwa@rﬂua]erﬂ%@
Mecha\m@ off¢esfigmor @angrba 2486 ﬁhmraatenngoxﬁof Sﬁm&&@genase in cultured

humar YbdHs %u@édeb}r %‘@?@foné i g\;alu%tg% d%é’ g\C & éxleg%tacg :txggtl)p

egrad%l?mn itg ZWIC agjiyity. J5Biol. Then. 283(#53041- -8 8Jonpiyndwef the invention

havmg:wmare@dmrabowfbowmgousrler qﬁsq g and mixed with equal
volume of 2 % (wv) p-dinet an1nobenza|dehyde The
percent inhibition at |nd|V|duaI concentrations was

ExampleCer m ned and the average val ues of duplicates were
obt ai ned. The data is anal yzed by using nonlinear
regression to generate | C50 values (Prism G aphpad).
See: Takikawa 0, et al. (1988). 30 Mechani sm of
i nterferon-gamm action. Characterization of
i ndol eani ne 2, 3-di oxygeh@fse in cultured human cells
i nduced by interferon-gamma and eval uati on of the
enzynme-nedi ated tryptophan degradation inits
anticellular activity. J. Biol. Chem 263(4):2041-8.
Conpounds of the invention having an 1 C50 |ess than
about 100 pM were consi dered acti ve.
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35 Exanple C 108 WO 2006/ 122150 PCT/ US2006/ 017983
Determ nation of effect of IDOinhibitors on T cell

wonalsikzisat i on that is suppressed by | DO expr e6Siusgno6/017983

dendritic cells Mnocytes were collected from human
peri pheral nononucl ear cells by | eukophoresis.

Detemﬂ!&ﬁ)}{to@ U 5?1]5(5] %ﬁntﬁt%\%%dl‘ adin [ﬁ-oﬂﬁjﬂﬁu bﬁap{s s%pﬁesgeq(i)y IDO-

Is/well in a pl ate, using
exPrﬁSé’BWﬁ'H’gH‘b‘fﬂ'%nent ed W|th 10 % f et al bow ne serum and 2

mvMbnogytest @ére Relldcrl Lfrofnr Rifiah rpvm;ihé@]g@monuoﬁdh edle rn;y 16&bphSresis.
ere e er averni t. cultu
MonlfSleEor: 2 RS O hedf e ST PNeh Ry € 56 il b s BB oso
medigiapeppisinetied Qith HgYorital @Mu(éSFrum#ncB@MB-glu%mec(aléﬁm Iritrdigen).
Adhgélpceﬁ%mi reltalmeé' on (h QQ a@eﬂ‘ ’ovél?rgga{ QuT Igl? 37 ac(,o ﬁhmgﬁgn&)fcytes were

acti vati on rom none
then SR P17 R0 B EHESF @E0-60 Pory TeEh PR ngl T4
(#20@.85-PefroTIRBPoBY SELHE Jctib@ibn alRlist %gsfa?au% ﬁ@ﬁly&tlrﬁdﬂeﬂa | Gfurium
r 1. on. er end | Ul ce X
37530 50 a5 S Rt AR sl Sstpout sctigmsp SRiso induce
dendRIRME1] hedfAtions uppl enment ed WI t h 100-200 U nL IL-2

( #m E%g&itlc ce@ Salgtgl%t gré}é Slg 1umrmGene ace%n‘?'lthl O &Tqﬁdni{% :'13640

ant ngen
suppRImaTD el 109/34B IU/r)lL Uaﬂ HRET-30) Prd$neerffmnT$clmpG¢n@Omd 100 ng/mL

anti- epmy&sl%#ssﬁ‘ﬁs ShadViciPat tRD 2f30£ 102 céﬁ?/Gv@ll)deﬁ’M Serialldilfifnd of IDO
&r%él R?r at i % nmeasur ed %él i'ncor por at i1 gn U

comppy o IHBRPTRE oF MR 9% el mh%rarﬂ?ne AT imspsuEed | by aBr

mcoﬂpbrhtlop exsaymmg acdatinetric Tell B®lifetdidn EIl’lSA ({ﬂ#ﬁﬁéﬁﬂlﬁ&turdf\’@ Gkection

oo UL VB Sakely AL Lo BB SO LAURY R Y 1 1

* presdneehed] 10! Bollukebeding soliftiem Thery alella)blaigmmgluneﬂasuemam and 200 pL

Fix]je ésﬁ%ﬁ qdc%g % l:he c 1s)$¥1? "c']llbatgcfE for i IranuY@%t 1%8';9 ?e%p%rghﬁeh'ﬁle

n cubat ed for 3 tes at
Fﬂﬁe@m@lwtw LVas, rempged @il 10R rmétweﬂ dnnﬂBlchhPQh smﬂ@dw@mlgatn dvorking
solutiell Qrab- 44064, Frn@RbdtioBh el bR o R '99 QAf¥iteS Aot %ﬁer% kfh@ gnt%gdy

solution was added. The reaction was carried out for
conjiegae yiat therpEemayedr ddrerliserrreinsed fuee tinpeviA0P ybippll washing solution.

Fmaﬂ;o mm&m dﬁ@ﬁ)st?aﬁeseluﬁm deled &d %e@&hlks%ve%ﬁm@d 889 microplate
e times with 200 L/well washing solu

re
read% (Rpgrtra, May FHUB, Yglepulag Dewierss fyring @olgroﬁqytﬂpmnwé@hwd@eﬂmgs at
varic) @mé Ipeints e&At biBaime e embi ahd@th Wi \fmgmﬁthmhﬁéa@ Rdngd. @he data was

routlnegf c%?améglé %8][[1 r?:P[ilcatetIXaexmfnfm§ Fnlgbap%rgpdl af’jl cgnl%gié WEre !.?)Chl%ﬁ(L IS?BI.QE%HCSS
P, epeli 162082mdnhiditisint ofi allegentio Tem&uyrehftrht@ndazt adwiaisurw 2 hilioxygdnese-
exprésgxﬁg[ﬁ ﬁéndﬁﬁ?cn 98s: Ila&aat@ﬁt & Qﬁﬁﬁ‘esgél b9 Uiy hiHay rﬁé%ah&e@ FP Wed.

experinents ppropriate contr ol wer e

96T 6 i }é@é P, P d D). rlndogffma? 2,3 (dsoypepase IPFASPISPA (bprhumen
dendéific @lld reg@nRite: idhisitdnl of Preell préifEraioh. QNIninbINTHAL 7889969 €Compounds

Ssi endritic cells: nediation
ot el RE R S PR 03 AT e b e Ep hed
196(4):447-57; and Hwu P, et al. (2000). Indol eam ne

Exan%%lngl oxygenase production by human dendritic cells

sults in the inhibition of T cell proliferation. J.
In vivesiting of IDO5hibiterg Gy @niumaoretiionds 30 of the invention

hayi g aﬁtﬁltuhgg &'ﬁl:a%? Santtl @3t @ Rt b4 &Moi“ﬁfo%raﬁ&g}r% %rgi@fn%ﬁ!cols
active. e DIn vivo testin DO 1"nhi bi
For jngjgce, fithag Eﬁ?ggesgaktef‘ A tbiﬂlfr»‘rﬁtuw%@.fﬁtn@bthaw SEpEETEe Il cgipric
chenfvéhefas ine fihntiBie-B@npeRak hice Qviilteq L] adtl apgr afid kyverap Gagtkiown to be
protocols. 35 For instance, it has been described in
the literature that 1DO inhibition can syngerize wth
cytotoxic chenotherapy in imune-conpetent mnce

(Miller, A J., et al). TAP% synergy was shown to be
109 WO 2006/ 122150 PCT/ US2006/ 017983
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dependent on T-cells by conparison of the synergistic
effects of an investigational IDOinhibitor in nurine

wounwri2xisnogr aft nodel s (e.g. B16 and rel at ed varivamios/ 17983

CT-26, LLC) grown in imune conpetent syngenic mce
to that observed in syngenic mice treated with

depeggfé{f,omﬁqll dﬁlﬂ; ) oﬁgag'lkon%%e rﬁ{yéglcfp ects ?f a(r)lrlnvteﬁlé?tlona;?%)(g mﬁg%ltor m
m““’éeo%lefp¥en%ﬂfaffdmﬁ¢e€r(eﬁt BHi andrrelpted Mzmgms éiF26c LEC) grown in immune
compelFHLEYBrefiO TG BNthat \BEPIE it YD mkf %Peftéamwﬁlegeug 11ﬁ§1g TRY.CD4

am]b% ermt testing of investigational DO inhibrtors
£} ess‘irﬁﬁlsaéne § ZOWIHp pamynggenangonased mice(epg piIS gr ow wel |

i NTHehevineepts yh gfffereﬂnm oti-tidof aiffcts @D FiddinG-conlfl@MdRY drsus | inmune-

d h t 1-
o838 LA L S B o iy
instagre) Idyeimors pryy|well rlrgﬂlclhsyngekﬂ@(bost sirairh CETBY0. Wengever, dliele mice are
treatddWih Bkt IDOYinHittot P& VCIMS p]a@erbo)athe) fornF %rj &‘Mﬂﬂ)ﬂsl %pda&ech}p &gla(}ed

1onehc n. 10 exam ne ficacy tron In
implyipe-thaf {10 iplubiien %?Stgr%W&hlelbIdevbegas Mmt aDn, Felpwipg gs logipnopgesan
examirg tipeffemnty ofiDOsnEbdonGR B aLe x&dag&& moﬁme@hfvmﬁ esmﬁm inmne

LC t de
complSH ot oBF 1 PSP o L o S o
SCHDneleft (ouf§7BH6 mice trtated aith |awbtmy9s thaf\eeutrdiige BEdllectivity)ofAs the effects of

relieviy! theaﬂﬁl&gneﬁila@d InbHYRE sdiSFx@és% elivity TFHHS glgplﬁ(@fg QERL ¥ endﬁmg on the

. act|V|tty I wi | | kely differ ing o
IYROeE 8 8‘H‘F1c°f ERt ugpr la?delaa gepclic é‘iﬁ’f“ﬁfﬂﬁfﬁﬂﬁrca‘h’ﬁd’é‘ﬁ@ to the tumor

cells einedasecthaiithinfhapadtid wfmtial anrblﬁtafkaﬁpﬁes@loﬁ beGNIWUBPTin ﬁﬁﬁ F10 cells

mcre&@J 1!h§ir El%nun %ﬁl@aétgnt%nﬁj&no%u nASBSf o}g?%}n%:atrnp%r models (e.g
Bl16. Elﬁb @ve &ee@mtrﬁe [polyichomresrtbay extirass potuea stimmlatofypratsiof fuch 6. GMESF

and &4 Jhe g%mslﬂﬁlhtmyl HreGORDDURRY; oﬂgga%{stc"tu&l&'s gsrtabhsliaigé5 frgnl' gx)ese%]l?or
s %P nerate [poly]clones that express I nmmun
cells @y 'H%?“H‘EDS COMRSIeRtaad rrompigEksed@ice\t CSF - and t est t he
growhifd bvehieb Fdr Oafsﬁéssﬁfgf @1611 éi"ﬁdﬁéy bEDO nﬂh@iokloﬁzs vigd) %hlﬁfﬁirs ‘pre-
S in bot

s o o SR R Pt b Tl g et i
are segitized ¢o 4 sppcﬁ*a)stgeetsann@ntoh emgénﬁ tocrainjc aotherhﬁa@cl antidudior @dcaindtibn.
This ¥#HMQ

] gl | ogtfegiﬂc?%z ra]ué glﬁtg?l{nbﬁ}%’% 13%%6:18{3(1 R IIQJ%HI% usgggm when mice are
subseqyeRilfialiepgrd) st prringitengor Cﬁlrlee%(emeiswgzealalt toyney agtigses tf fhese used

for ihrhiiAtioa)ln @Rgra@lex ke nExpire@sdﬁ' df'IEO ﬁastﬁégf @1@@1&1&1:: Blunt the anti-
mce 10r an

acci t i on.
ol iRl RapHEe el .“ﬁfeéépl%‘g Ipp ﬁgrogf%if BrRORrR
modefyjscighisited by ﬂl@ﬂ@@qluhihltdr)ﬂ-l‘dﬁ dUytienigeg] Cyiet Al).MMikisi M&iet 19 paticularly
attracf ds Iﬂ)d) Q&l%lt}( Y 8§t‘§1%§‘i§é fggPS%; %]nlof’l OM@J @{] 1tic 1ghlglgon o(% 1158 Aiid
used for 1 muni zat | enog
ﬂ‘ere@?rﬁfoé"%fﬂﬁwo@‘f | DO has been shovvn t o bI unt t he ant | -

t lll’iﬁry, ﬁl&ﬁﬁﬁtﬁhslﬁmﬂlﬁﬂat@h' ‘F‘;/bg a8Rags @sfaiuﬁtet 1915&Wofrfﬂt'(ﬁmhlbltors in
unor In

o R BB K L BN S LTS T S

with (dﬂUyIltltaEEmbuSVlejectﬁn of gtma| Jells T&l]lo@ed’rbyj @katindht Ratht 4 Gléll ashdrycterized

er m SI ve for
nnmuﬂ&ée}h@‘b tMg §aée\f:‘|h¥| I re 5 gﬂ‘e 1R eﬁ% lﬁs’det al, J.
Imm”tnﬁle?f()@? %146%% ﬁnpthmb» ieyruye syg@n ma@fntry such hesgigeilit4 antibody,

can nlnﬁ’ﬁ%l'}’e%&{sésotﬁ RS et SHintuRi-AYR! uﬁt‘: & abteof| IBBalﬁﬁlbﬂyis hd)RBe
evalu! C{r}ﬂblt rs in vivo. For exanple
VAR A ST S TR ST BePlige IBFBHERP ¥ith AT Cr DG bior. Efficacy

chal | enge Blk/6 mce wth an intravenous injection of
tunor cells followed by treatnent with a well
characterized inmunogenic peptide (e.g. TRP-2;
SVYDFFWAL) expressed by tBe tunor cells (Ji, et al.

J.  Imunol, 2005, 175:1456-63). Inportantly, inmune
system nodi fiers, such as anti-CTL-4 anti body, 35 can
i mprove responses to such therapeutic imunizations.
The inpact of I1DO inhibitors my be evaluated in a
S|n1lar manner - tunDr peptlde I mmuni zation with or

1. . 1 N~ " —_—r r * A A PN VAN SN A PN A
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In any/all of the above nentioned nodels, it may al so
be possible to directly and/or indirectly neasure the

wauansar2iand/ or activity of tunor reative i MuneCTRISE®6/017983

Met hods for neasuring the 5 nunber and/or activity of
tunor reactive imune cells are well established and
éééfb BfmRELLRA $ & !

is as y oy tme i 0?&%}815{9 UJUnga e:g%xgement o?l;lln%pmétﬂ‘%?eg to the
lungs\FBW“éPﬂler TS @jé‘?fmethmEPOIntét al ; | munot her apy of Cancer

HUIE’(Bﬂy/aH’lrcﬁ 8 abotORhtioddl Sools, Mﬂ&y aléy i p&sﬁfal@ fo%@&@ and/or indirectly
a reductlon I n he i mmune

measure %e nung C e%t ual Ot¥m t th
S ppr BLBP, BUEE YOt Jrmarpestive, jrrpge gells- |l\ﬁeﬂ?°ﬁ%i5°éé‘§é3&mg e
numbeuaridér gctigity ofdarodriredctivg imfoudielddtly ars p;elc bstablishédnaiid R ©eelfSrmed

usmgF tU&ﬁlﬂ@Js’faAuPQ tb %Le %ckooﬁleflr{?){h f & (Cigd ﬁ’ro?oc?qsa %em%?;%ol%ggs vol 4,

nber or react cact
C"llg@dhe‘rﬁ ’c‘?ﬁﬁbllﬁ’é’é}nwetahy ef Rancert HemapBImSJ 2096, Bigis, M&x amipicfsrences

thereiﬁh @Hﬁ&éﬁﬁﬁl%ﬁé&dcﬁ&l iR fthunk KivE PR 8F POSndy esBit in increased
ti body). Al al Hglireaft/xenogra

{
g G e B b‘@?lf‘f&ﬁﬁlﬁd T POsipliigmmay fuifhepincrease the
numbiee grhweactjvigysof t@nm\maeme AmbryineGand ehdn, combindl With otite tietapdatiedQfor

exam . nes . into
EQW%JFB&E lfu& Ln(r%@sgm%%g §1§ors(?8r ng‘g\%gbgf@t:hm ques
{ ol llogreftsenagteB subesioieibl et bF merfdmaedansing( stextiré \eabr | techdiues

(rev1e$&ﬂby 06Kett, Jt,al)eﬁh@dlc)nmfgﬁﬁ@mtr@ﬁgﬁ ot genég e.g. Ao | J M- dSF% in6 bumor

In viv thods or s¢reenin precllnlc
cll i (FhB° R oy (PR G BRPEY toafiere BERI B g Ceviewed in
Sambggok, J¢ etrab)e ISeeDCorietDEY BdlDphe&ital. Gd Ivﬁl'e mefR6®R Gbrisiedhaily and prechmcal

L CIITRnCENT 0T -
Screerp@g,&)‘;alcalﬂpalsg@@)ApprgxahﬁofEfd T@cher,J&Af mé Anditews, 8A. a}umana Press
Inc., V&Gﬁh Nt 2602; Whanb¥r,| 6. Rt tre dett Y Wacc‘ﬁﬁ!ulnswme RAkRELLadr tas

rete nurlne ranU|OC te macr op
engig L VIS ARt G P ToRBReF ol B BSmiginecior sigulates potet,
speciip end bagiastiag ehiil tong-imAsiityN Praanihtt, AYAIDScil TR n9(1 35 39-5349,C1993;

3539- 3543, ,
Fribef M, YR8k, SO it J31 SRRt R ik bk Sigg o
cell-megigied reaﬁsrtl@s Tnto . tGanasr: 10b191-166,2200D Mudier, . J.CRiHadaveg)j . al
InhlbihSli Sﬁﬁuﬂﬁ&lr_mlade 3. d1chy%eg§s@ C&l mmi'ugéreg]a %goﬁ'lg{%et & Qﬁ)ez?ani\ép stSIresswn

gene 13’1‘?&610@5‘??1‘3?1 ganger SXWOQRS?@@H%\%N“&H HArih 805 ptandbroskyl, Russel, D.
Mole¢udat Gihingf A tab@at6:3NRbal $3113@1[ti%§)$ I UM SiRifs) ﬁarB(')rrLaboratory Press. Cold

c r p 2- 319,
Spmgg‘td@g‘t Eﬁ‘ %r%éoﬁﬁsg an‘?z%e é*f“’veoé %%0“?;'3‘? ’e‘if'L\T{F afvi n{’ﬁw O, g bmpgral
immupe, Frgistarce myechihism é’laseé i drypidphian degradatool by iSiplehmige Piardinaygenase.
Nat. M&DO [ &b TJogss. Cold Spring Harbor, NY, USA 2001;
and Uyttenhove, C., Pilotte, L., et al . Evidence for a
t unor al i mmune resi stance mechani sm based on

Exaniplefpt ophan degradati on by i ndol earri ne 2, 3-di oxygenase.

, e Ved. 9 1269- 127 2003. 30 IeEInV|v
t il betnld St 10, R 6 HgPa s brTHo b SR Defegphatics
modeyj rys-1 (H V-1) encephalitis nodel 1. Cell isolation
1. Cel@ﬂ&atyobza%w}aﬂ&]%&lo on Monocyt es and PBL can be obtai ned
count ercurrent centrifu elutriation of 35
I PFrer @¢ 8Bpatk st rabigin \byl couptegprenh epratifngadl selBriation  of

leukoSiRfeSif GRS ﬂrdirﬁHIiOﬂ Qra8d hddiie ®/§e1%§eg§ﬁv% A6kt M%@Jcﬂgs drfcuttivated in
Sus pe{15| on ée usﬂﬁ? Teflon flasks i n becco’' s

SUSPERISE T F e 8 S TR epovENpdidpd Ragle SAMEH“P‘% MEM, Sigma-
Aldnchmp]pblelﬂmtﬁti@dﬂlmt"/hheh@mﬁ/@nhﬁaipobladiﬁﬁrha\ﬂ%&rﬁxq PRI BB Ng/mL
senim 1 %glutamne, 50 g/nL 111 WO 2006/ 122150
PCT/ US2006/ 017983 gentam cin, 10 gg/nL ciprofl oxacin
(Sigma), and 1000 U nL Hilghly purified reconbinant
human ~ macrophage col ony stinmulating factor. After
seven days in culture, MOM are infected with HN-IADA
at nultiplicity of infection of 0.01. 5 2. Hu-PBL
NCDY SCI D HI VE mi ce
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To evta]@itt? gﬁéﬁl
with 2Dt HRMATTDS ml@'P‘I’lSB-c Cﬁﬂgatédla}fu hbuse bb@?% §chﬁ@5ﬁmﬂ1&éﬁf¥t@{emme

Four-wk old male NOD/C.B-17 SCID m ce can be purchased

(Jackson Laboratory). Animals are maintained in
weeaseizi5m cr oi sol at or cages under pat hogen-fr eeT/US2006/017983

conditions. Al animals are injected

intraperitoneally with rat anti-CD122 (0. 25 ng/ nouse)

o

oSS, 9988 PR Bork] SREROTDNSE o Bt b ARalh e

macrophageiselpnysimulpting fagiop eﬁ\%%%e%mcutt@e IMERM g jindesteid with IDVO! apa
at muktPBeiyRF infebtivadb®)1. HN- | ADA-i nfected MDM (3 x 105 cells

in 10 L) are injected intracranially (i.c.) eight
days followi ng PBL reconstitution generating

2. HirRBLRRYD/SEID/ IBTE Dickl VE  mi ce. I nmediately following i.c.

| jo8CHi 8 il N'db%% b BERGhiES ﬁanNP“{,'m%seJﬁ%F; P%gr%gﬂy " Khimals

HVE mce are su aneous

are maigfainpdhin siesjle W%QI@)at%ﬁag@@m@ommgm&eb etnditifrk4 A pnif@s erajipjected
mtrap‘éht@ﬂ&aﬂ}e%ﬁa&@ antl-CIFOY 36.25V Bo/REREPHEE Hays bi¥ode PRI transplantation and

ned to conflrn1the i nduct i on of

S are de
v B G G B ErboEenl0s Febasehidh o dybor N et e
PBL ayemrml(zo 3t 108 amlte/dmwb)t mwm@ﬁmamn?ﬁ @A hP %ells al ummrb rn%méd
a r.opat hol
m?rac jafly ﬁl cﬁ,I r%'htt &ags %oﬂ?%Lﬁg, ?ﬁ]g reﬁ?lg on, geng N&pﬁﬁgﬂ) HIVE
mice.dpopediptete delloving desnjgmgdoﬁ IﬂValnmfeytzdaMlﬁmmma hb- ?BD—N@D}&OE) HIVE
mice Eﬁ%%ﬁttaﬁe%ﬁ‘sﬁ}} 1Y) 1@%9& Rl cdngmwe%lcre? §xﬁ é éféfl éed, ?r 28 day

0 athologlcal terations
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10 gradi ent al cohols. | nmunohi stochem cal staining
follows a basic indirect protocol, using antigen

woebtsiieyiab by heating to 95 Cin 0.01 nol/L ci PCatus2006/017983

buffer for 30 min for antigen retrieval. To identify
human cells in nmouse brains, mAb to vinentin (1:50,
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micrdePR Rt Rori p&ﬂ)hﬁgd%ﬂl G NikdR Egl_lpgeeéob ﬁnc@&@dp@ &ikon Instruments Inc).
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Various nodifications of the invention, In addition to
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3. Stagidiclaiadedisi n t he art from t he foregoi ng description.
Susdt SR Aef dnfiglel URg Phin WS Pard W%@Ld Ptk tff%{ei‘or c e&angoﬂs and

{/he scope of "the ap ended claims. Eac renc
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%006/ 122150 PCT/ US2006/ 017983 Wat is clained is:
1.Pojselgovap. & Nokno PHRersidskyaY , land GdnbelRdraHE 2002) bGenbatibnlof &ytotoxic
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or pharmaceutically acceptable salt form or prodrug
t hereof, wherein: Ring Ais carbocyclyl or
waebwriezygel yl optional ly substituted by 1, 2, BCTAS206/617983

R6; W X, X2, Y, and Y2 are independently sel ected
from(CRaR),, (CRaR"Q(CRaR),,, (CRaR).C(O (CRaR),
(CRaRb) . C{(O NRC(CRaRb) v, (CRaR)"C(O Q(CRaR)",
(CRaR) . C(S) (CRaRN) .., (CRaRb).uC(S)NqF\%&SCRaR,,. . :
( C&%ﬂ%‘ cet@% e’n’lv’entt()@%ﬁmnyqjtg(d@); %ﬁﬁ% will be apparent

to thfseRaiRia)inihé &) RéioRa Rjragoing GiaiR)ichSEwch 2NRE¢AIRRR)e, alsp intended to fall

i g T
5 publigptiopsagited in@R p&senk dpphsption isingpkporated pertim by tefptencelimiseniaely.y | |
het erocycl oal kyl , aryl al kyl, cycl oal kyl al kyl ,
heteroaryl al kyl, or heterocycl oal kyl al kyl; R2 is H,.
Cl 6 allcyl, or C3_7 cycloal kyl; R3a, Rd4a, and Rba are
i ndependently selected fromCl-8 al kyl, C2_8 al kenyl,
C2.8 al kynyl, aryl, cycloal kyl, heteroaryl, and
het erocycl oal kyl , each optionally substituted by 1, 2,
3, 4 or 5 substituents independently selected from
halo, Cl-6 alkyl, C2.6 al kenyl, C2_6 al kynyl, C 14
hal oal kyl, Cy', CN, NO2, ORel, SRe', C(ORI,
CONRS'R"'"', C(OORe', OC(ORf", OC(O NRg' RML,
NRg' CCO NRg' Rh', NR8'Rhl, NRg'C(ORf', NRSIC(O CRel,
C(=NR )NR8I Rhl, NRs' C(=NR' )NRs' Rh', P(Rf')2i P(CORel) 2i
P(ORe'Rn, P(OORelIORf', S(OR', S(ONRg' Rli1,
S(0)2e, and S(0)2NRgW; R3b, Rob, and R5b are
i ndependently selected fromH, Cl1_8 alkyl, C2.8
al kenyl, 2.8 al kynyl, aryl, cycloal kyl, heteroaryl,
and heterocycl oal kyl, each optionally substituted by
1, 2, 3, 4 or 5 substituents independently selected
fromhalo, Cl1_6 alkyl, C2.6 alkenyl, C2.6 al kynyl, C
14 hal oal kyl, Cl-4 hydroxyal kyl, Cy2, CN, NO2, ORe',
SR', CCOR"', C(OWW, C(OORel, OC(O Rf,
OC(O NRSI Rn', NRsl C(O) NRglRh1l, NRZ' Rhl, NRg'C(ORf',
NRS1IC(O ORe', C(=NR )NRg' Rht, NRg1lC(=NR) NRglRh1,
P(a)2, P(ORe')2, P(ORelRil, P(OORelIORft, S(OR",
S(ONRg'Rhl, S(OO0, and S(O 2NR9'R11; or R2 and
-(R3a)a (Wb-R3b together with the N atomto which
they are attached forma 4- to 20- nenbered
het er ocycl oal kyl group optionally substituted by 1, 2,
3, 4 or 5 substituents independently selected from
hal o, Cl1.6 alkyl, C2.6 al kenyl, C2.6 alkynyl, Cl1 4
hal oal kyl, Cy3, CN, N2, ORe', SRe', C(ORI,
AONRg'R ', (OQORel, OG(QRl, O(ONRg' R,
NRO' C(O NROIR "1, 115 WO 2006/122150 PCT/ US2006/ 017983
NRgt Rh', NR8'C(ORf', NRR C(O ORe', C(=NR)NRR Rh',
NROLC(=NIle)NRg' RM, P(R1)2, P(ORe')2, P(ORe Rf',
P(OORe'ORf', S(OR', S(ONRg1Rh', S(O2Rf', or
S(O2NRg' Rh'; or -(Y')q (Rd4a), _(Y2), R4b and-(X )m
(Rsa)" (X)p Rsb together with the N atomto which they
are attached forma 4- to 20- nenbered
het er ocycl oal kyl group optionally substituted by 1, 2,
3, 4 or 5 substituents selected fromhalo, C -6
al kyl, C2-6 al kenyl, C2-6 al kynyl, Cl1-4 hal oal kyl,
Cy4, CN, N2, ORel, SRe', C(OR, C(ONRg RO,
C(OORe', OC(OR, OC(ONRR R "', NRg'C(ONRR R",
NRS Rh', NRg'C(ORf, NRR C(OORR, C(=NR)NRgl Rh%
NR9' C(=NR)NRSI Rht, p(Rf )2, P(ORel)2, P(ORe'Rn,
P(OORe'ORf , S(OR', S(QONRg' Rh', S(0)2e, and.
S(O2NRg' e'; R6 is halo, 1€#-6 alkyl, C2_6 al kenyl,
C2.6 al kynyl, Ci14 hal oal kyl, aryl, cycloal kyl,
heteroaryl, heterocycloal kyl, arylal kyl,
cycl oal kyl al kyl , heteroaryl al kyl,
het er ocycl oal kyl al kyl , CN, NO2, ORe2,




SRe2, C(ORf , C(O NRg2Rh2, C(O ORe2, OC(ORf ,
OC(O) NRg2R1i 2, NRg2Rh2, NRg2C(O R~, NRg2C(0) CORe2,
wGOReNRRIISMRg1Rh, NRgC(=NR ) NRglRhl, P(Rf )2, P(©eBRe2)s2006/017983
P(OWee, P(O ORe20Rf, S(ORI 2, S(ONRg2Rh2, S(0)0, O
S(0) 2NWRh2 R and R$ are independently selected from
Cl al kyl, aryl, heteroaryl, cycloal kyl,

VWME% mwggjkloalkyl aryl al kyl, heteroaryl al kyl ,

L. cy@b@mmmwhﬁF«ymmland heterocycloalkylalkyl each
optionally substituted by one e substltutents
i ndependent |y seh@§ted fronmh T%éy : Cl4
al koxy, Cl.4 hal oal Rox al/kyl an1no C2_8

di al kyl am 6 aq yI, Ikenyl and C2- 6

al kynyIRrgb %&\ en llect ed from
H CL 6 al ,?é%%{y)ﬁ,?sma

al kynyl , aryI

cycloalkylalkyl ’ and Cy4 are
I ndependent |y sel ected fr aryl, heteroaryl,
cycl oal kyl, and heterocyc oaIkyI, each optionally
or phsrufe@miqalllx @ebpbble salt f@m oBprodtugther®fgydbsini t uent s
Qﬁ'kdc‘é‘l'%éyylyl%?he?&&cﬁgyl Cﬁtfoﬁﬂ]y@@st@cute&y]l‘lz @'M' R6C2 4
I eny! X 4 al kyny oa b ORe3
SRUSC & i A s PRERB s eclet @nds& »@é DIRHEGRR ).,
(CR“R'JQC@))NRQBRD&R RGNS (CHRY 3 CRD RO ORREBI((CK S)(CR“R" v

R AHEHA b e on

(CR"1§’0L@§(2RBR RAn ()CISR*’OD)S "), RERRHNRICRA R, anddependent | y
«mmgﬁh é? i halo, Cl.6 alkyl, C2_6 alkenyl C2.6
4 an | Kk Aaryl cl oal k : heteroaryl
dt et %&XQP%aCF(QW 2 9@9&;@1 salkxk‘%/z@%@ylb sRigymyl, aryl,
cycloblleylﬁ{etb&fam abtleydycloaltyE kTR Slcak ik hkibary 161, INO2,
heterSRG4 1 gﬁ(e C(O Rf4, C(O) NRg4Rh4, C(O) ORe4, OC(O) Rf 4,
SREIIRN4,  NRO4ARN4, NRg4C(O) Rh4, NRg4C(O) ORed,
C(RINRH) Q\IRSk}RMCWWaE(A NRi ) NRgl Rht, P(Rf4) 2,
p( R
e L R T
cyclo yl@e@rq@gyﬂ an@te@cyq@pl@gﬁ; qggh optiqup l}gu@gtq@@ﬁ 9}' 1,2cp4ers substituents
indepahdeytisblect@ b hal Y s &ﬁ}ll@zsalkéﬁyh{b?b] alyhyi, Q) haloalkyl Cy', CN, NO,,

o HEEAN RO ol eI g N e

NR“&"‘WW@%W‘C(@%N b@(%wm%\m‘y RERFIOENRIDRIR™, PR™),, POR,,
P(O)W 9@&4]@&@@ @M@l@@%lﬁg%g%@g%@zooe/ 017983

are i nde selfected from
H &R 6an§| \re indetengenfiyselsaied om Hes glodd Geeslianyl, Carikgyl, aryl,
cycloalldﬂgié)é}oag‘l afdl lﬁielﬁy}tcloalﬁa,_&cl"?dpﬁwaw subsﬁﬁl}éh by ¢ycl aal Kibstituents

er aryl al
L e TS ey
hydrds»@aﬂcw@ytbmh@yd)m‘ logH, C(BljRﬂ BId}NR @(@)oﬁﬁ“‘o@(b%{“

oc(RRERE NG rg@gwg %ﬁ%geql A0 Sk §@'pk¥ d;(yNR)NRg,Rm

NRg‘ethouRRw‘ Pt B(Daayzw(om‘@tﬂmommmé sqejRRysk(O)IﬁsIRm SOXR",

RR4 are independently selected fromH
and%'ﬁ“&ﬁ#@ ke hal oal kyl, C2-6 al kenyl, C2.6 al kynyl

arq,nR arcdyéR 8aﬂW@yR3" togetiydr avith b N agomreto wyich et deydtiadhcy form Rh—l to
20- &gerem%rocmucﬁgéoua 5&10hﬁ§§1ﬁ)§ﬁgt@ﬂyj 1yf %ei &f‘st St%gtfuén?

mdepalvfl@vh/;ﬁrﬂect%irﬁg?m o fesje yw}s afkaw_l/ pad qklypyl Caﬂbaloalkyl Cy, CN,NO,,
OR* GrE, O@)KY, ICRORFR™ AT(OIOR-BOC(BIR", dagpirer, mﬂs@om@ w«
atomto which they are attached forma 4- - -
7- menbered heterocycl oal kyl group; or RO2 and RF|2
together with the N atonmliSo which they are attached
forma 4-, 5-, 6- or 7-



menber ed heterocycl oal kyl group; or RR and Rh3
together with the N atomto which they are attached
wobanmw1azse, 5-, 6- or 7- nenbered heterocycl 0aP&yiuS2006/017983

group; or Rs4 and Rh4 together with the N atomto
which they are attached forma 4-, 5-, 6- or 7-

NRslﬁ"Elm@r i e URpet R i
S R R AL Wﬁ AeEBoL

P (0)%|%@B@OR QR s%)r)li S(Oélﬂ%g@%r, (O)zRf qr§(®g1‘1§g3 4,5 or 6, *

i Sor Q(YIr )(])p\(lllz‘?b -GPARS 2l (B),.- (ﬁﬁ}}o(”ypuﬁqo y \%ﬂﬂheﬁ@itﬁn to Wich fhey
v g R8P s sl by slppentiehy pssey 1250 4o

5 submn@mmmwwm all(yKC)dﬂl(eiRﬂS,a)zmal(%ﬂ) ©,., BReulliys Cht, CN o,

OR"; s(R )03% E‘ '“ oé@?}{" th)r)ﬁfm?‘h%ﬁy'k(O)NRg'R“

1 hl Or Op 'hi 1 1
'@)@Bﬂéﬁ% C@E)R n%N?‘DWéhyNRg Q(—N&)Wfﬁohé(ﬁy)z,,P(ORe 2,
P(0>18‘14L Hoom*tyﬁfp b@m 8 Iagﬁ SO, NRg‘R‘“

4- d rret h phen
2 ‘ﬁéﬁcifﬁg’re@ ﬁh&ky&%%@y Cor %Wlagﬁl%cﬁsgrﬂt SFleRYRL hstroaryl; )
heteroc@HPABHR NRhll;RchcME}ﬂsztyn heaecdyl&yl,asekoff¥odlBylalkyl, CN, NO,, ﬂ{”
€2 | Q a
Rg d@gﬁ:ﬁ{tﬁ ed W Eb)am %( )or &%W [ onaﬁ?{ &dl\Q/‘flng th
NRZCENRR &Gré‘TRMb waﬁwn“‘4fgkﬁz,fm“)zo?(0m iRf’, CI -
P(O)@RKYR?, S((ﬁ(@);(d)ﬁﬁi’ﬁ{‘h@ 2katsioy, e hyl , or benzyl; b)
x}g (ﬁg @E $ng }/t VI n at. L east two substituents
&N PHpnily selepted %Pfxl apfhetsrgarpeyclpaliyly  angd
heterocgdtoalkyk @sﬁmme(te)r@ynaudﬁscmlomqﬂm metefoﬁsaamymwl @b i
optlo&ﬂy %f&tﬂ%y%ges &pﬁ%%e ssblé 1t§tgntp m(?eg% d%'ntl%l S Qec%%\ fro @N IQOzAOi‘I

avin
PV 14ha1°3(11(°9i)$(|a9nqm((ﬁ24@i§}ﬂaﬁ@1}02§32 s dRMpplainino I, 5'«1«11:1/&1 Cz 6a1kenyl and C,.
(,alkyn}(]X ).(R5a)n ()2)p R5n is H;

R® and R® are independently selected from H, C,.¢ alkyl, C,.s haloalkyl, C, alkenyl, Cy.¢
alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;
Cy', Cy%, Cy’, and Cy" are independently selected from aryl, heteroaryl, cycloalkyl, and

heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected
from halo, C,.4 alkyl, C,., alkenyl, C,4 alkynyl, C.4 haloalkyl, CN, NO,, OR®, SR, C(O)R®,
C(O)NR¥R™, C(O)OR®, OC(O)R®, OC(O)NRER", NR¥R™, NREC(0)R™, NREC(O)OR®,
CENR)NRER", NRE'C(=NR)NRER!, PR?),, P(OR™),, P(O)R®R®, P(O)OR®OR®, S(O)R?,
S(O)NR¥PR"™, S(0),R®, and S(O),NR®R";

R® and R® are independently selected from H, halo, C,.¢ alkyl, C,. alkenyl, C, alkynyl, Cy.4
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, CN, NO,, OR®, SR, C(O)R™, C(O)NR#'R™, C(0)OR¥, OC(O)R®,
OC(O)NR¥R™, NR¥R™, NREC(O)R™, NR¥C(0)OR™, C(=NR')NR®'R™, NR¥'C(=NR)NRE'R",
P(R™),, P(OR™),, P(O)R“R™, P(O)OR“OR™, S(O)R®, S(O)NRER™, S(0),R™, and S(O),NRER™,;

R*is H, Cy6 alkyl, C,.¢ haloalkyl, Cy. alkenyl, C,¢ alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;

Ris H, OR", CN or NOy;

R"is H, C, alkyl, C, haloalkyl, C, ¢ alkenyl, C, alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;
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then (R3a)a (W _R3b is other than pyrazolyl

substituted by d4 alkyl. 2. The conpound of claim1
wohereaniski ng A is heterocyclyl optionally subsCrtstme 017983

by 1, 2, 3, 4 or 5 R6. 3. The conpound of claim1l

wherein Ring Ais 5- or 6- nmenbered heterocyclyl

Opﬁel Rnad aY1d Rs%%éﬁehﬁ\ﬁh% sgycte% ﬁ'O%H amaﬂcyfébl 5513@1(}71%26m]

of cl ai
€ GFIIE?X@}"%'@%‘VIWZ s Y5y vb Al Fxﬂogl%sﬂéﬁe{oewlelaﬁerwl%m?g afylal%l
cyclodiklalky) %terowalmanmmaﬁymtdlkgﬁlkﬂj aiml wherein Ring Ais
5- b t er ont ni ga t
Fi %Sﬂfbg pal n Hea% o}%{u!eXt tedq'r'&mlpgbﬁpaﬁky 5%%)%, C,.¢ alkenyl,
Css @wbﬂialrsﬂ,wcé@ﬂ@yhelqroaﬂ'laﬂlhemrowlom 6. The conpound of
Cl Rt IR glewagJ@ fie ﬁdé})gndohtiﬁelé:fem%r é am L& ﬂagmﬂqxlc P

cont al ni ng ast one rng- atom an ng
alkenyl, Ces 3l @Wé|cyc§oa§<m1b§vlﬂ<ﬂta@%|°ya&9aﬂiylaﬂgl 3, 4 or 5R6. 7.
Theh eERYURIR Ore ﬁh@eﬁﬁeﬂuy\eélaiee if6m R, 0 afkyl, 6, JnloEKDE, £d

n|n e ring-formng O
alkergfg aﬁﬁ%ﬁc%'ﬁ ?a‘i???h‘?dg e%%f“@%@@fyﬁg formng N atom
anet K& angR'Atogsthen piith thnaﬂ atoyn to whildsthéytatetagabhislforin a 4, 5-3; or4- or
122150 PCT/ US2006/ 017983 8. The
mem%erw}l&%%%’ M%hdi%‘%g 1 wherein Ring Ais NN/N N /N NN
0 or RE and Br togethey wittr fhe Neags¥rgo tyhigh By %9 apdhedifomhat-ei-+P- & 7n
memﬁeré(ﬁle{&oc}wloﬁlkyl oug;0. The conpound of cI aim1 wherien R'

PFB% Lﬁ%@ fog%q‘egl(”%‘ %I‘Rﬁ?éofrétb Wg’ﬁ‘ 'g%ys H °1’§d £ %Igsgh'p guhd

menbéred“ﬂe’atonycbaﬂmgroap,n R2 is H 13. The conmpound of claim
1 & 14 T d _
o1 S5y B s i R Ak o 8 e P RRRR RS BT
memppredfisterysioplkylgEiuRy |, each optionally subst ituted by
1, R%sHIN, 4 00,; 5 substituents independently sel ected
from ha{ Cl -6 alkyl, C2_6 alkenyl, C2-6 al kynyl,
a 239950l kyl, Cl-4 hydroxyal kyl, Cy2, CN, N2, ORe',
SRRstoE(O)R' C(ONRg'RML, C(OORe', OC(OR1",
Qg(Ngq NRR CCONRR R'', NRS Rh', NRR C(OR",
C(=NR )WR "', NRglC(=NR )NRg' Rh',
P(RFSO)Ozl (ORe')z, P(ORelR', P(OORe' OR', S(ORI11,
S(p)sl‘d%glR' , S(O2R", and S(O) 2NRg' Rh'. 15. The
corrpoun of claiml V\herel n Rbis aryI or heteroaryl
ea&ffc?blonally substituted by 1, 2, 3, 4 o0r 5
subst)lotuent s independently selected fromhalo, Cl1.6
ls(ﬁl 6 al kenyl, C2_6 al kynyl, Cl111 haloal kyl, C
8rdx al kyl , c,yz CN, NO2, ORe', SRe', C(OR',
C(O)SNF?@?’W“GC(O)O% (O R, OO NRIIR",
NRSHE DpNRSI Ry an 19 RN, NR ' C(OR', NRg' C(O) CRdl
C(-NRI?NRl RI', NRg' C(= NR')NRg RR , P(R")2, P(ORe)?2i
P( HFfebR 3 4 ®forRe’ OR', S(OR', S(ONRg Rh', S(O 2R,
withaliehrds(se 2NRg' Rh' . 16. The corrpound of claim1l wherein
Ri Q)\;,hsénﬁj@lggyils opti onal ly substituted by 1, 2, 3, 4 or
5

R*is H;
(Y- (R¥)-(Y)s-R* is H; and
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substituents independently selected fromhalo, Cl1.6
al kyl, C2_6 al kenyl, C2.6 al kynyl, Cl-4 hal oal kyl, Cl
wa 2medemisyal kyl, Cy2, CN, NO2, ORe', SR'', O)’@T/U82006l017983
CCONRg'R'"", C(OORe', CC(OR'", 119 WD 2006/ 122150
PCT/ US2006/ 017983 OC(O NRg' Rh', NRgl1lC( O NRglRh1,

NRS' Rh L, NTRR O(O) ORel | NRi ) NRg1Rh1,
NR9' C( —%dm)ﬁ%égqi&? iBERn) 2, C(P( )CReIe) 2, C(P( 0 RZelR?I
P(EBnORIDARD:R S @Rk S( O) NRglRh' , S(O) 2Rfl, and

(O ZNRgthle)pl{]eZyi 4- Q@Rﬁegﬁpzp Hﬁl)q??génglﬂl @1{0%&1&%@ grrx?x?'thglrpﬁe,nﬂn§j

s are both
methylphegy].P-methyinbeny), 4ﬂlmetbglphenhle2 ¢ SirmpbyiphemB 2. 5cdimstiplohenyl, 3 4-
dnneﬂ’&?lﬁlﬁeﬁylm Mémdx%hémalmetﬁflmﬂlﬁ;@&%%lgyg (CRaRb), , . 20.

The conpoun 1 wherein
conpound of™ %Efggfq%fi%l{\%&héﬁeﬁ epph Kngpd i f5rinde B%‘f?“i’?ﬂb}:l ohyl, -
C(O)Pheliazadeoivuatly ebsticked iwith Aminbierx glietiyl Htiohly h4oRg RAyakt one

Subst ’iS. O(CRaR))” (CRaRb)aC(())NR\(CRaRb)!!! or
u CRaRb 23. The conpound of claim1l

)., - .
wher ei n RSbii} Gus FkyICE(®-(§l4bploalkytypnaghtaylioebepkyl; C2_8
tyYhud Rmﬁaﬁ iélphe IQMﬁﬁélﬁieKs‘{ bwo sRRLiBERIich are Hethyl;

heteroc £ach opt| onal Iy substituted by 1, 2,
3, 4 or&q‘lgﬁﬁ'&)f%eﬁps |ndependently sel ect ed from

hal o, GX 9a-®&MHkg),-RC2s 1, al kenyl, C2_6 al kynyl, Cl-4

h al r:4 CN, NO2i ORe',
s%(l%&‘ (@tﬂ%&l ‘i:?“@i‘]ﬁ?%w‘ﬁﬁb% I‘E‘Q ‘25)6‘%%‘1‘1 OC(O) Rf |
oy msq%rephngmega}mgmﬁwbmwmlsmg ( O) Rf '
NRg1C( sMRehaRNl,  g1C( t)NRgthl P(Rfl)2
P(ORel ) %Q )R(;lRl_;b P(O)CReI ORf1l, S(OR!'
- S(0) NRj XPPREE and S(O) 2NRglRh1l. 24. The
con‘pounlﬂbne@{”y;#(wo Ri® s ofeethed pyraatil sitstittdedtyc, Rakyli s H,
Cl1.8 alkyl, C2.8 al kenyl, C2.8 al kynyl, aryl,
cycl oal kyl, heteroaryl, or heterocycloalkyl each
2. op’{he@pmpoplyj of clbigy 1j whgtegdh@Ag@hetgrocyglyl thlglallyasubstltuted by1,2,3,4
or5uUbsti tuents i ndependently selected fromhalo, Cl.6
al kyl, C2.6 al kenyl, C2 6 al kynyl, Cl-4 hal oal kyl, C1-
4 hydroxyal kyl, Cy2, CN, N2, ORel, SRel, C(OR,
3. C(TheNbasbbitlof c16i(nQ) wilBeh, RifXA (9)5Rbr, merf¥etedhMNERRyRYT optionally

Subst@{igwgl%gﬁﬁol Ral, NRgl Rhl, NRR Q(ORfl, NRS (O CRet,

NRg1C( NRI )NRg' Rhl, P(e)2, P(ORel)2,
P(O RelRfi, P(OORelOR', S(ORt1, S(O NRglRnl,
4, S(’@)e%&pound (ﬁ@lgmﬁ(\@)e?ehﬁg%%h 185 rgénberzgfet&&m Qﬂgmﬁfy sblsthtbl

wher ern -
by12 3><4)>hi&5a)n(X) PRsb is ~ )4 r s H. 120 WD 2006/ 122150
PCT/ US2006/ 017983 26. A compound of claim1 havi ng

S. th%%grgpolund of l_{Onnl\l v%ere%%gng%% 1saS-mernbereé heteroc\}{g?yl contalmng a"c\EasbI one

ring-forming N atom and Ring A is optionally substituted by 1, 2, 3,4 or 5 R®.

1

6. The compound of claim 1 wherein Ring A is 5-membered heterocyclyl containing at least one

ring-forming O atom and Ring A is optionally substituted by 1,2, 3,4 or 5 R,
7. The compound of claim 1 wherein Ring A is 5-membered heterocyclyl containing at least one

ring-forming O atom and containing at least one ring-forming N atom, and Ring A is optionally
substituted by 1,2, 3, 4 or 5 R®.
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Il or pharmaceutically acceptable salt formor

prodrug thereof, wherein: X is (CRaRb)1 or
wOCeh®sRRI1IC( O) (CRaR),,; R3a is Cl1_8 al kyl, C2_8prarhsmpb/17983

C2_$ al kynyl, aryl, cycloal kyl, heteroaryl, or

het erocycl oal kyl, each optionally substituted by 1,

2, / ' nts, i ndependently sel ected from
5 ha}h%m%o%doi}lc@ﬁbls\we%%én lfienyl C2_6 al kynyl, C1

hal oal kyI 1- 4 d aI k QI CN, : ORe’ ,

SRe' @) ' OR",

o( O) NRth Rb' OR',

NRg' C( O ORre' N q,HNR NRQ 3,1\1 NR91(!>( NRRLRhi ,

P(Rf ) 2, P((Re®)2 P(O RA Rf, ,oP(O)O'\%'(Rn S(O)Rf

S(O)WW S(0)2e, and S(O2NROW; R3b is H C _s

aLﬁ% 8 al kenyl, C2.8 al kynyl, aryl, cycloal kyl,
% he F%ﬂwvwhfgﬁmﬂéﬂEWB@Q@WvélkyI each optionally

substituted by 1, 2, 3554 oP%alsubstltuents

independently selecte Cl-6 alkyl, C2_6

al kenyl, C2_6 al kynyl, -4\haloalky|, Cl-4

hydroxyal kyl, Cy2, CN, N2, NORe', SR, C(OR',

C(O) NR6' Rh' C(O)(Re', OCQO)Rf ‘ OC(O)NRR‘ Rh',

NRg' C( O NRg Rh', NRg'Rh', NR 1C(O)e NRg' C(O)(Pel

C=N\R ) NRg' NRS NR” NR Rh e') 2,
10, 5 0 iR o i e s 1, SO REONS B RHECR
S(O) 2e, and S(O)2NR9 e; RBb is H Cl1 8 alkyl, C2_8
11. en nyl ~iraryl, cycloal kyl, heteroaryl
ﬁhe(%ﬁlleprog%yf?lo fRein Regc optl onal |y subst i tuted by
1 2, 3, 4or 5 substltuents i ndependent |y sel ect ed

12. frl@x@b&i@o&do@l:la&ﬁbﬂéﬂéhkﬁs@ 6 al kenyl, C2_6 al kynyl,

Cl1-4 hal oal kyl, Ci1-4 hydroxyal kyl, QIZ, CN, NO2, ORe',
_ SRe', C(ORL', C(ONRg'Rh', C(OOW, O(ORF,

13. Cﬂh@)d‘ﬂ@ghﬂdfclaifd}? vieieip DIRDD MqﬂuNRS' Rh', NRg1C(OR1',
NRg' C(O) ORel, C(--NR)NRY'R'L, NRy' C(=NR )NRg' R’
P(Rf')2, P(ORel)2, P(OReiRft, P(OORC ORf', S(OR,

14, g(Tby MR@oRdPf clgnQ)vwhiein R%and}’lS(y@)):ﬂNRgletRhéryl @eteracydlodDy?

each @ﬁl@naﬂﬁgﬁQﬁﬁé@Etﬂ Y 3 3%k ?Qﬁoﬁfgiefxtg &éhtl Eg&e%rﬁ%ﬁrhx (i} s alkyl,

cycl oal k het er oc
Cos allb G %@al %ryhaloaﬂ«zl Cg4 hwr@walsys@ﬁsw,tmr@g‘ SR, C(0>R“

C(O)Nm‘.te*p@(@bktll oC f'eét:@ﬁNRﬂ“ b0 NR@@@NR@&“ @‘ﬂ“ymg‘&%
gl " qhal oal K

o B b P Gy

P<0)QRXOB“1\E@&% SONRAEh S(O)JNRgﬁGJS@)Bh&R‘“NRQSC( 0) ORe3, |
C( =NR) NRg' R11, NRg' C(=NR )NRO1R '', P(Rf3)2, P(ORe3) 2i

O Re3RI3, P(O ORe30Rf3, S(ORf3, S(O NRg3Rh3,
5. S( % cempondpf Sifim)! RGia R RearpodhdRijoasyl each ptiepriin sibsitnited byl 2,
3, 4oS£§uB§i‘h@ﬁits ﬁlﬁﬁ)@ﬁdéhtlyge%cféd frg;h 180 Q',L, séﬁlcyl, é;%alEen?i b rMéynyl %2

kynyl oal k Kyl
haloaﬁ& é%&ﬁgﬂxya hsét%}? $&¥Po &Rky$f¥l 5@)&14 Q(Q}NRE‘R’“ C(0)OR",
OC(OgBf bomm?‘al“ WRgIC(bﬁ\iR@R@ WI@' 'g‘(%g))Rﬂ 1\111g‘c§l0)011el

g p gl fl yel
(Ngﬁ%ﬁﬁ% %g’\h*&@) %Ré’ﬂ‘ h@?ﬁ@é) REAORIRY, Rﬁ@%@%‘a OiRSo
S(O)Wiﬂmmzﬁasmwlm( O NRs4Rh4, NRs4Rh4, NR94C(O) Rh4,

NROAC(O) ORe4, C(=NR )NRR Rh', -sI (IR )NRg' e %
P(Rf4) 2, P(ORe4) 2, P(O) Re4Rt 4, P(O) ORe4ORf4, S(O) R4,
16. S((lby ARBARIT clgi )whRein RErisiplS(,0 pistNRgl4 Ribdtituted ey 1, 2,ReBorand

substIB@ﬁls ﬁﬁe%eﬂd@&@@é&gggrg%){al? %1 4 ﬁ%ﬁ %zf 5]2@“ y'lé'Cz 6%(613&1/%’ t.ga délkyl Ci-

4hyd@|xk%1ky1 2, @V, M%W’I_SR%C@)R @(@pmwnzwomfmawl
het erocycl oal kyl, arylal kyl, cycl oal kyl al kyl,
het er oar yl. al kyl and heterocycloalkylalkyl; Rf', Rf 3,
and Rf4 are independentlly9sel ected fromH, d-6 al kyl,
Cl1_6 hal oal kyl, C2_6 al kenyl, C2-6 al kynyl, aryl,
cycl oal kyl, heteroaryl and heterocycl oal kyl ; R91, Rg3,
and R4 are independently selected fromH, Cl1_6 alkyl,
Cl1_6 hal oal kyl, C2.6 al kenyl,

23,




C2.6 al kynyl, aryl, cycloal kyl, arylal kyl, and

cycl oal kyl al kyl; Rh', Rh3, and Rho are independently
woeebmsaezdof rom H, Cl1-6 al kyl, Cl1.6 hal oal kyl , €2TAS2006/017983

al kenyl, C2.6 al kynyl, aryl, cycloal kyl, arylal kyl,

and cycl oal kyl al kyl; or Rg" and Rh' together with the

oc«?\vﬂt‘@‘ﬂn\tﬁ@ E'FRW W‘l@rm% lbﬁ(ﬁhﬁﬂg‘(ﬁ(@)m"a CgNR)ﬁR%‘R“S' or
1 [ ero f
VS S P R ORM L Pflb SR Sk S ARl g

and SORNRER"Y-, 5-, 6- or 7- nmenbered heterocycl oal kyl
group; or R4 and Rh4 together with the N atomto which
they are attached forma 4-, 5-, 6- or 7- nmenbered

17. he%p@wemdovébmlwman@arqbgﬂliq CN, or NO®2; ais O
or 1; msOorl; tis 1, 2,3,4,50r6;
uis0,1,2,3,4,50r6;and * is 0, 1, 2,3,4,5 0or 6; wth

8. th eﬁ?WP%ddgcaﬁ)lwgﬁlqﬂ’(%d)smaﬁ@h is H then -(R3a)a
R3b is other than: i) phenyl, 4-iodophenyl,

1. ﬁ;ﬁglg%%bnyQ&m§l4 @%P heﬁ@%ﬁ‘?QQQEBHébﬂegﬁ%bnyl

2, 6-di et hyl phenyl , 2 5- di met hyl phenyl, 3, 4-

20. di ARCWRRER Whaim ?wﬁEFe‘id’I@WﬁhenW or
2-di met’hyl am no- 5- nltrophenyl ||) - CH2CH2NRXRY,

wherein each RX and R"' 1is, |ndependently, H ethyl, -

21 qmecax@dﬁc&zeiaﬁxpm&maymsu&stoitut ed with am no, or
phenyl optionally having at Ieast one substituent
which is nitro; or |||) C1 al kyl C14

22. haThsabthnokd of plaipht Wekein Bris (an»,l(CR“RbJC(OXﬁ& mpound of

(CEﬁb@MﬁN§§CM@@YQﬁﬁnﬁﬁﬂpgﬁogkgﬁ)a'ky| 28. The conpound

cl’al m 26 ‘wherei n bIs aryl heteroaryl, each
optionally substituted by 1, 2, 3, 4 or 5

23. subistcbhpoant c&‘claﬁiﬂﬁﬂ%?dﬂﬁ{ﬂis}‘l Gﬁbﬁﬂlezqaﬂcér@m!‘s&h@nyl G, 6

cri e B OB PaS) Ha Ry s sttt
indeieydinity)syledtddyffom 1Y 2C, - @Kyl Wlé enIRE: ¢ alkSRE, G4 BIEQKR, C14

hy RGO B N T R i CR R R e’
OC(@INRNR) RS GRAJNR* IRONI RNRRY NRORY, NRFORBORZ] C(PUITRERERY
L QB e X 3o AP By s

and S@LWRER'ei n RSb is H, aryl, or heteroaryl, each
optlonally substltuted by 1, 2, 3, 4or 5
stituen nde cted from hal o

d I
24 |COmRSY ot a%h@ﬁerr‘eﬂ%l‘t@%a@%ﬁﬁf Crggfkshy Chelirh p&fa
aryl, Qk}odlkiflyldatema;ya loKtyekerocE@AlkyIChch dyEBnallORBiut&mRly'1, 2, GO R,

ONRY R ' ' NRg' ,
R e S EF e 2 @@%&M&Mm
4hy@(>Xy§RY?, KRG CRINO,, OIRY, SR, MBZR“NBQBNR“R'P(C@@R“E’OCRBR‘) 2,
oG Sk GO R Bl iR oy
NREC(=NRINRE'R™, PRM),, P(OR*Y),, P(O)R®'R", P(O)OR'OR", S(O)Rﬂ S(O)NRE'RM, S(0),R",
and S(O),NRE'R™,

25.  The compound of claim 1 wherein —(Y")-(R*),-(Y?):-R* is H and —(X")p-(R*®),-(X2),-R™ is
H.
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RIORs | , (I , RRb WRsa b a j X1KR51 ReSb R2 A p |
or pharnmaceutically acceptable salt form or prodrug

wohaeteaetisowherein: Ring A is a 5-nmenbered car becyaisgio6/017983

or heterocyclyl ring optlonally substituted by 1, 2,

3, 4 or 5R6; W X and Y2 are |ndependently
R CRaRb)
% ?(G:J?e%%o‘i% g”&"%%}%&aﬁ@@i"ﬁ“‘?ﬁa 3 gg( 0 NRC( CRaR)
(CRaR) uC(O)O(CRaR) CRaR) uC(S ( CRaRb) u,
(CRaR) uC( S) NRc( CRaR) CRaR) uS(O) (CRaR) ,
(CRaR) uS( O) NR, s uS( O)2(CRaR)v,

b
(CRaRb) usS( O N ‘ CRaQ and
( CRaRb) uC( - - ) il & O R7, ,
C( O) NR8aR81, C( o) (P§L Cly 8 al kenyl c2_%
al kynyl, aryl, cycloal kyl\o,kre er oaryl,
heterocycloalkyl aryIaIkyI cycloalkylalkyl
heteroaryl al kyl, or het erbcycl oal kyl al kyl ; R is H C

or phrndaceatidait a,cceﬁlﬁbléﬁlt ?orﬁ)éﬁ;ﬁr?@ﬁé‘tﬂd(r_:eff R:ﬁé}lelﬁ R|4& ang RFE ar Ie
e rom a al ken
02)9 P@?ﬂ@ﬂ (¥Ri§)§f‘ﬁ8)(&% ckoal kyl, het )ér oaryl, or g
hek &is 6cayﬂ11<lylo§;1 skijcenyl, Eacitkymybtaiyd maﬂdaytylshemedaryt of Iwrdaycloﬁucylz
€ac. 10 VDS t I su C al
h 3pt| r’fan95 b§ u§éal%21 i 5‘%‘&2 b r[}%ﬁ@ﬁ@%%gfergx sﬁﬁ te% %@i A6 Mikyl,

Cys aﬁcglpy(l, zk%).kynyl®4 alqglkyl ijhydr@gglkyl SRICN, Nc(z,@};? SR"' C(O)Rﬂ
| bl iN
C(O)ﬁ({@r% )B%g O&bﬂzé V\&)) 2006/ 1321&%%/ 5@2‘?

wre (o, O QB SAPO)RIRL
P (O)(NRQJK‘E( S(Q)R{I'Rsmmg‘RhPSRf)JR)“Zand @(@B&g P(O Rel Rn ;

() SRR H: b M 593 Rréﬁf%{lcyc%
each gqtl;wlﬁy $ul st@taﬂby 1eysldoab Ii@)ktltuehte mée;paaim}ﬂy sel@ted from halo, C,.¢ alkyl,

Cas aﬁ@ﬁ;}%@%ﬂ%ﬁ% }{{)oalkyﬁ hﬁ%}éﬁ’%ﬂg dent Iy s(é:}}rJ ? 2:)(?)3{0111
c<o>wg C@mﬂm@mﬂ O@@)TSR“athéﬁf/C(O)mg‘E“ amgm}“nw‘cm“

NRgl(b@')@&y\% INRHGRs H Ryrdl i %@

P(O)% 031}(%59}{ %@%t&gmg fs(% NRR' C( ORI,
NRYLECHE), O, C., Q(ll?ehﬂ ORI, ﬂéfal'lyi\Bgio s NBte}oEBQ biffleferoc gcloalkyl
| LA ROV T T e
Ca. afkenybCa. @uamﬂ 014 bGRIKB, 64 Kiesilydxyalkd, Gy’ Alnk wioy) 01|va sy, COR",
comile S e e,
NR qﬁ%@beﬁﬁ‘ oNg* %elW@érNKWBﬁthi(%“)z, BI0RS)aPIRYR R, C2_6

P(O)Cﬁiekﬂd‘f$0 ontreY ko) R kkyl , C 1-4
y()I@Z@(W ycﬁ) #hd B @@kshel S ORL

K
g’;rd ey mdea%n&ﬁecte%r@% peterm(l @W{yhmd ‘
heterdkﬁ@ﬁ@l@abmﬂlﬂaﬁy subiRBltdaidly 1, INFY 4G¢ Qlﬂet}tuent@ﬁ@a;gﬂc@}l eoted

fom 5' kgﬁezmnyl NI MRS b nBC BEY) e RISRE) 2
C(O)NRg 12 C(0)0R°’~‘ OC(O)R®, OC(O)NR®R™, NR®R™, NR®C(O)R™, NR¥C(O)OR?,
C(=NR)NRE'R™, NRE'C(ENRINRERMY, P(RP),, P(OR?),, P(O)R®RY, P(O)OR®OR?, S(O)R®,
S(O)NRPR™, S(0),R®, and S(0),NR¥R™;

R® and R" are independently selected frbm H, halo, Cy.¢ alkyl, C, ¢ alkenyl, C,6 alkynyl, C;4
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, CN, NO,, OR™, SR*, C(O)R™, C(O)NR*'R™, C(O)OR%, OC(O)R¥,
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P(OORe' ORf1, S(ORfI, S(ONRg' RN, S(O2Rf, and
S(O2NRg1R '1; or R2 and (R3a)a (W b-R3b together

woizods/ 1o N at om to whi ch they are attached foPaTaS2006/017983
to 20- nenbered heterocycl oal kyl group optionally
substituted by 1, 2, 3, 4 or 5 substituents

OC(@)Nd\eR'e neertd NR@@bﬁm ﬁﬂg“ém ket %
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haks ,Rgacand@\y&fekﬂﬂlepen&gﬂﬁel@&t&ﬁfb)ﬂH d;ga.ll@l @ KAyl 1, @Jsélkenyl

al gal SRel, O
Cas a&}'ﬂii g ﬁH ah%l&ﬁ%@%ﬂ oC( O Ngg(g 1%:th
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al kenyl , Tey eﬁ%%é’l“i&l‘s ndgpen
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or NO2; ais 0 8© ﬁq blsOorl 6b6/122150

PCT/ US2006/ 017983 mi Oorl bisOor1; gisO;
risORgb'O'tis q50r6 uis 0, 1, 2,

3,4, 5701\ B ANG 'ﬁ r@')}(—%&f“ 31. A
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e C e

4- ArA(Yn-(REX-Q2F R and bEHzYR*),-(X2),-R™ together with the N atom to which they

are a%ch%oaﬁiso%() %%br%% Qétgg 1%11?5:}12 %gédn%l}gﬁ%}l%%g b 1&% gr 4(1__) or
5 sutsstitaepistiesiRpendeaiiclgeied fr&m » fonlky Czesﬁlkeeré Seralipmyl Cr hilali
Cy*, N, Rgg ORR YsrY, X ENRER! & SyoReY HOW) R, daxd Hes'R™,

e e %&3@"“ a8 SRR S ORR i

S(ORNRER/GIr oxy - N-[3-(trifluoronethyl)benzyl]-1,2,5-oxadiaz

o & PndaChoN ‘5%& eﬁ*ﬁ Gy s Syl eyl s,

hete@cxgl()@l@fl[g@&q alkyl heteroarylalkyl heterocycloalkylalkyl CN, NO,, OR%,
SRZCBGMNOONR N é@@d}R‘U b@((%NWZH’e INRAR tRZc @y adi a

NRgi‘r? gr avﬁﬁﬁﬁ% EQ ‘d)ym 9?% 13 J:P@ B YRBALPIDRERS: car box
P(O)om"zda?nsqtae)R zs(@mzﬁza‘ﬂ S(0),R?, or S(O),NR¥R";
h%g 'kegggﬂxyekmﬁentf}ﬁg cte?i ﬁl%ml‘il-czg aﬁqrf)%(r%ldhe lec())alrﬁ cycloaﬂ(ypoxI m

hetemcmaummanqyl i_aet@o@xlallﬂylapzrdb@eywlwhmﬁélanmmnﬂtﬂékyl each
opnd}hl{ﬁuﬁs{n&%a sgmne 51019&@ mtmgas ﬁgip@m&ry%éyaté@ﬁ%ﬁbmt@v No;, b2

oxad | azo yl}-2- | acet am de;

Cwiﬂszr e Woaﬁ‘ﬂ@m(fl 4)%3%{10(%%@1@;4% E@%lﬁf!% fry4 afkenyl, ondeCo.
salky)adi azol - 3-yl } benzam de; N

{4-[ (Benzyl am no) (hydr oxyi m no) net hyl ] -1, 2, 5- oxadi azol
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. )R gﬁf %E@g?nlga% iy IQE)ggﬂléﬂg) gg( ol Oa]ryl g loalkyl, arylalkyl,

Yeri di ne- 4- carboxam de; tert- Butyl 4-
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hydr 8@%’1 2, 5- oxadi azol e- 3- car boxi m dam de;
N- Bno-4-11 uor ophenyl ) - N- hydr oxy-4-[ (1Htetrazol -5
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caripoxi, xi3gg fotke and\- ( 3- Br ono- 4- f.1 uor ophenyl )
N- r0X% pholin-4-yl-1, 2, 5-oxadi azol e- 3-
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c a{Y 540[@ Al Brpaes-fluorophenyl)amino](hydroxytmino)methyl]-1,2,5-oxadiazol-3-y1}-
3phehbx{yl§bniaﬁﬁle2) [ (3- Brono- 4 fI uor ophenyl ) am no] (hydr oxyi m

1- emf}n é [k 1%1’01815% él?lér% )é!ér,%)iyimino)methyl]—l,2,5-0xadiazol-3-yl}-
2.4, GNSbMIOP@ML)e- [ (3- Brono- 4 f | uor ophenyl ) am no] (hydr oxyi m
Fie[& l 3 ﬂ'rogl(’)-ﬁ fﬁ&lﬁ'@'&y oxaﬁ]]&maéroxymuno)methyl] 1,2,5-oxadiazol-3-yl}-

Iplpera2|ne
'metﬁo’%'&“é¥a}}1lde¥\l-{4 [ (E, 2)-[(3-brono-4-fluorophenyl ) ani no] (h
yav- wé[xgi ?[{B?;rﬁﬁ& h&lh&roﬂhe@yl)ﬁrmn&ﬁ@@b?ymhoﬁet}{h} b PSLARLRS -
[ (3-Brono- 4-f 1 uor ophenyl ) am no] ( hydr oxyi m no
) Ii’ﬁéf‘ll‘{ﬁﬂ'?) [(B-lﬂrplﬁe-éaﬂadblﬂﬁﬁyl)arﬂlyld;l}hydmxymnno)methyl] 1,2,5-oxadiazol-3-yl}-

22 dlghe(lg}'lac@t%ﬁiél:p' peri di n-4-yl) -1, 3-t hi azol e- 4- car boxani de;
Am no- N-’( 3- cyano- 4-f | uorophenyl)l\l—hydroxy 1, 2, 5-oxad

| é\ﬁﬁf[@ 2:- [@aﬁ@@%ﬂ@@mhem@ammo](hydroxylmmo)methyl] 1,2,5- oxad1azol—3-y1}
4-(tritNofodretB:9¥8enAmidk;uor ophenyl ) - N--hydr oxy-4-[ (1, 3-t hi azol -

- I i nol -1, 2, 5- oxadi azol e-3-car boxi m dam de

NW(%ﬁé‘%ﬂé%??%‘@?ﬂﬁﬂ?@%@@ym@ﬂ{ywwaw%@ﬂwPfamdmeql 3y}
4-methéxhiyedraondg: 1, 2, 5- oxadi azol e- 3- car boxi m dami de;

T/A‘g;ga%l}%}(%glgg% )%ll[lcr)rr]o elfl I1)u o %&rj}grg%llirznno)me q ?22(¥ oxadlazo? 3-y)§

3 A-digethgwybrazampide3- (di f | uor onet hyI ) phenyl ]
Nan I ! in ih&¥l ) 5-oxadiazol-3-y1}-
%"qﬁr o}{(slB dm&a %%g%yg%@m@ SRR SIAN-H8 5 -oxadiazol-3-y1}

no- 4- f | uor
2@ %O%QFB?"@W 190188 ( 1- et hyl pi peri di n-4-yl ) met hyl ] ami no} - 1,

3-met}

135



oxadi azol e- 3- car boxi m dam de;
N- ( 3- Brono- 4-f I uor ophenyl ) - N- hydr oxy- 4-
woRdos(1p213@r azi n- | -yl met hyl ) benzyl] am no}- 1, 2, BET/US2006/017983
oxadi azol e- 3- car boxi m dam de; 138 WD 2006/ 122150
PCT/ US2006/ 017983

yl 1§ %Eﬁ%}n@%gﬁqf&%ﬁ%&%ﬁg‘%}ﬂ}@ _(h rﬁxygrgéo)glgt{%] 1p2 P oe}{agigzlop}yl}
2-c}ﬂ5l36ﬁiédm§atmde,tﬁﬂlﬁro@<)é&€& azol e- 3- car boxi m dani de;

4- %Y - )
(TP DHERE ooy bsinaieagpimsdpa bl Sopdly
yl}blnhemh%wbwﬁe,chl or o- 4-fl uor ophenyl ) - N- (i sobut yryl oxy)
1 J@-’{i [(Eéﬁﬁfv @%Qlt)-@f fﬁoroﬁ@ﬁﬁﬁﬁ Wﬁﬁlﬂo)m %] -1,2, 5 oxad1azol—3-y1}

% 4- 1 'uor ophenyl ) - N-[ ( but ano
22, ?rfhflé%?‘]enzl’l) 35}“6%?5(111 “é‘i’ﬁ’fag“@= car boxi mi dami de; 4 Am no
NJvkw[(zw!(an}rmm&f(uamﬁhhﬂraﬁméhﬁyhﬁ%ﬂﬁ@ﬁawl}r,ﬂ,s-axa'ammagl}

e- 3- car.boxi m dam de;
26d1fne%ﬁ’1x¥1? §REES- chl or o- 4- f | uor ophenyl ) - N-[ ( 2, 2- di met hyl pr

0 pAkribY(E D3 Brofno 2 fioptay amb KhySroxdainboxihyti-tiprioxhdiazol-3-y1} -

_mtr%bé%g:ng& N-[ 3- (cyanorret hyI ) phenyl ] - N-hydroxy-1, 2, 5- oxad
- 3- car boxi ni da

4. noRe MALEE @ﬁ@%@@% ﬂwbwléqmoy(hydmxylmmo)meﬂwu -1,2.5-
oxadﬁﬂzdwqr[}e%gﬁnamae 5- oxadi azol e 3 car boxi m dam de;

g&&-g%—g@,gy—g g)h% Oiﬂu% hléePél droxtun}{xl ))np tﬁelljw,&,])'-_o;iddlzaﬂg-%%a(}-
3,3-dimefyyibmuaskidey dr oxy- N- [ 3- ( 3- et hoxypr op-I-yn-1-yl)phenyl
] ﬂf {2 (@ E@ﬁ%o%gﬂ fﬁ%?bpheﬁﬁgahlgr?& dg?oxaz I 1§)meélr1¢'1“,'z,@ Dxadiazol-3- -

droxy-N - oxa
2- (2'§‘Z%Y@9%ﬂtm@,ear boxi ni dam de;

4- Muitwmt(mfo%mmm&nﬁbauﬁfomﬁi%ﬁmmehwn 05Yoxadia2ol B=y0} -
Xa |azoI - 3-car boxi m dam de;

4-PhRpy YA 4-f | uor ophenyl ) - N- hydr oxy- 4- [ (pyri di n-4-yl m
et whmrﬁ'-@a:]mrm quw@haxyl)szde)xﬁ—l 2 S ardslinxadleyd-chalroix thedanaded

I_\t:éj 3?’1 ?rg%p] g@ ‘Pﬂ{ Rﬁﬁg%%no@h}[d&% ino gllyIAZl gIS—eo_xad_lazol-?: -yl}-

or pharnmaceutically acceptable salt

thﬁfﬂ‘ 2. oﬁl hdnl d nae qucﬁdd &81-3-1
{ IP(fE Z)ﬁ Br Sag%uga)% h gzégumm x’s‘«hﬁlﬂ) ﬂ@HﬁIZ i y}

g
4(m?é§£\°q%4ayhﬂfﬂ{y§§ie)“ _(X2) R5b A mn r 1 R2 or
p h &l {A@EeH (B <Badnioy4 ﬂlﬁﬁ@bﬁl&]bdn&no@hjdox&iﬁﬂﬂ’@rﬁhthynﬂQCﬁFQngiazol-3~yl}-

Tther.eof . [ @llp A !E ccarbocyclyl or
4“%%?%?%%%; EISHPY) na ﬁb substi t 2 4 or 5

uted by 1 3,
REN- (L ()] %@mowﬂuomhenylianamﬂhﬂf@@mém&mw Zsieqreditzatf-yl)-
1—(pﬁeﬁﬁ£9et§§iﬁi§b@hne—4 &R Rhide; A CRaR) , , A

N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl}-
1-(methylsulfonyl)piperidine-4-carboxamide;

N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-y1}-
2-pyridin-4-yl-1,3-thiazole-4-carboxamide;
N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-0xadiazol-3-yl} -
2-nitrobenzamide;
N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl} -
3-nitrobenzamide; ’
N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl}-

1-isopropylpiperidine-4-carboxamide;
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(CRaR)aC(O) (CRaR)v, (CRaR).C(ONR (CRaR),,,
(CRaRb) aC(O Q(CRaR) ,, (CRaR).C(S)(CRaRb)a,
wOCh®sRRaI5() S) NR(CRaR), ,, (CRaR)aS(O (CRaR), , PCT/US2006/017983

(CRaR),, S(ONR (CRaR)V, 139 WD 2006/ 122150

PCT/ US2006/ 017983 (CRaR). S(O 2( CRaR) v,

(CRaRb) " S( O I\N\{(}q&RaR)V CRaR) "NR (CRaR

%ﬁﬁyl&d&i (’{ “rrerh eroqigenyll)gnnpp](h@@)ypuno)memyl] -1,2,5-
oxadlﬁ()Q w%ﬂmmo@ﬁ Q),%zolﬁ% ﬁpe’iﬂdiﬁﬂlwar@gd&e al kenyl, C2_8
P

g\%( gn%%@c[?ao%rf’m‘ft %X%?Fi?}[: %&’;‘Pﬂ&g@}'@{yﬁ%{l(ﬁ%ﬁﬂg ]kl % 5-oxadiazol-3-yl}-

2-pheh§ﬂ{16FthlaZ‘o}ﬁl—ﬂadaR7¢kann®r het er ocycl oal kyl al kyl ; R is H,

i nd 54 @ g)y[lﬁ }?l??{ng el ect pgldrg' p %glrln(!i %&&ggﬁﬁﬁo)‘%%&lw%ﬁ%ﬁ% -
2 mem 18- thllawwboaqﬂwe cycl oal kyl , heteroaryl, and
f@@ zpﬂ(pﬁllohm flu§ishBnydREh&) O@&Bﬁ&uﬁh@&&ﬂm}ﬂ]ult ESlodaiazbl-3-9)-

Stit uent [ ndependent ly selected from
Zplpﬁﬁlrno“ Ylér3 %la%ﬂ? A TALOERIGS; 3| kenyl, C2_6 al kynyl, Cl-4
hav-oel(& ¥)-i(3 Biyme;ﬂhbromgcar(nﬁR@&drOﬁﬂﬁﬂo)m@bﬂ}W-andiazol-3-yl}-
NRS 0 ORe' ORf, OC(O) NRS Rh'
2(4‘%? yﬁgﬁa"ﬂi . NRg' RR , NRgLO(O R', NRS C(O) CRe',
taNRutyww 16, Z)ﬁﬁ@rc@(o*lmo;omr@ylmnno]@(dwxmm)n(e tydd-1,7.9-
oxam%og axBBo carlPoﬁ@p ug:i[barb&y@eRl S(O W Rn' S( O) 29

Rsh
‘ S €]Y éﬂc E(Z} BW ro@e@{?mng] Oéyngllrn?( s }qu cX 3-yl}-
3-(3-dtrdphengl)progunjthide; cycl oal kyl, heteroaryl, and
h
g ot 3?239%‘1}%%3 -
23~ mmnl)em@)a@aalldkyl C2.6 al kenyl, C2.6 aI kynyl, Cl4
hazlf%t(b,‘zb S(3 %oM%%ﬁM%M’o}(me@’meﬁﬂ?l 26RRdiazol-3-y1)-

SR

2-(4- w@yﬁqﬁéﬁlﬂ%@demg C(ONRS RR, NRS'RR, NRS C(ORf"
N%{Q(Q)Z@REBIO bINRE)aREnO](hdeRgﬂaﬁb)nNﬂi’ylﬂWomwol&

3 2 x(dgée)Zl P(ORI' R, P(OCRe' ORI', S(ORI,

S1pi Rl ﬁﬁ F0 2R, and S(O2NRg' Rh': or R2 and
(m:{aj(a 24 BrRpi-ropebehamisiolthydtcbrmivo et 3. Sadiagol-3-v1)-

4-me Y piHHaf- P 1t1%ctﬂai$1ef50crafi€bﬁn€tr to 20- menbered

hetero cloa otlonally substlt d by. 1,2
B N 5 [ ERAT A horppen R B R B G-
4-mekt3-03-tdzol6-5 @hkarkmidé2. 6 al kenyl, C2.6 al kynyl, Cl.4

ha), qal. ky| SR SR OV RE s ANR
S, i Clohas Gy gt
oxa 7/ -car e’
g( ](V)' NR[E}%??G@? mo- J\B@r en%%&%ﬁ%ﬁk% Itth\%]zlSZ % &(%B&ol)&zyl}‘
4m°3wb Breymiidgt: Jaﬁltazol%? -carioyanyiée; ( R4a) r (y2) 5 Rob and

- ( Ni{XJME(Z?%)BioIﬁMhmdiﬁ&ylt)&gﬂ(hfafroanhﬁb)mmeﬂm pt-eadiizol-3-y1}-

o 20- nenbered
s 0 et B e RoraPedmiitst 11 ured by 1, 2,
3, NJ44E, Z)-5(35BJ¢213¢ §- ﬂmmlslyl)Mm@(@Ydi@Wth)@ehséH Bitoradieriel-3-y1) -
B al kenyl, C2_6 al kynyl, Cl-4
1a%ﬂ%'1 |11%]ﬂ“§z°ﬁ N2, OR SR', Q(OR',
C( O FE-RIA-((E [@ m@(ﬁ ﬂw@y@m@(@ww@mﬂyﬂ-lﬂﬁ-
oxad% 3 mBIZ carngﬂldghl NRS C(O Rf, NRS C(O ORe',

P( &F?f’%‘é f[ I@N&%%%P)y %%)F]z @@TOX%@%@lﬁ,iﬁ%azj%iow yl}-

1,5- G R pyaapdle-Sea)o2MRgdt Rh1l; R6 is hal o, Cl.6 al kyl,
C2_6 al kenyl, C2.6 al kynyl, Ci1.4 hal oal kyl, aryl,
cycl oal kyl, heteroaryl, heterocycl oal kyl, aryl al kyl,
cycl oal kyl al kyl , heteroaryl al kyl,
het er ocycl oal kyl al kyl , CNag7NO2, ORe2, SRe2, C(O Rf2,
C(O NRg2Rh2, C(O) ORe2, OC(O R2, OC(O NR82Rti 2,
NRg2Rh2, NRg2C(O) Rfz, NRg2C(O OCRe2, C(=NR )NRS' Rnh',
NRg' C(=NR )NRg' Rh', P(Rn)2, P(ORe2)2, P(O Re2Rf2,
P(O ORe20Rn, S(O Rf2, S(O NR82Rh2, S(O) 2Rn, or
S( O 2NRR2RNh2;

2,4-




140 WO 2006/ 122150 PCT/ US2006/017983 R and R$ are
i ndependently selected fromH d _$ alkyl, aryl,

waebwriezisyl , cycl oal kyl, heterocycl oal kyl, aryPairhgkg6/017983

het eroaryl al kyl, cycl oal kyl al kyl, or

het erocycl oal kyl al kyl , each optionally substituted by
one or nore substltuents i ndependently sel ected from
hal{©](E,ZN (- BlRhp-4@hiprohedy]dminbkosepxyimi@mbihy b bl k esegiazol-3-yli-

sl By AL IARAR T "0 2 e

i MdeHEatEhBropodeiueropledy )am@ﬁ}i(h;qdrowmao et ;)\? 1,2 %fxaglazol-}yl}
1,3- dn%{ypﬁliﬁirhzole%a@)oﬁhﬁnyl -6 al kynyl aryl,

TS eSS B L St 57

1-metlyBiieaadzylb-2-cayedudidb;kyl , and heterocycl oal kyl , each
0 on ), 3, 4 0or 5 substituents
%&(@ @ﬁ?ﬂm&?ﬁ&gﬁ@iﬂfg’ @?ré“r‘ﬁ’ £ 0. Cl11 alkyl, C2-4
ﬂuoroﬂieiaoé)myhao](l@@@xsamw)nyﬂwll 625-exapigtobAp R )azamde NO2,  ORes3,

SRea. 0 0 oY) ifXRS e 1 D)5k @iazol-3-yl}-
o@(e%)[(ﬁ% th@‘é NR%ghps ﬁRg %(h% R, %R@ﬁ@g(( O))SORes ’

4-me p&nmwa rapmid eNRg C(=NR )NRg' Rh1, P(R3)2 2,
P QeBAIRR- [(E’Zﬁﬁmﬁlﬁmﬂﬁor@@%m](ﬁf@)mﬁg@%@hy ]9@4&3‘ and

Rb are i ndependently sel ected
oxadlq‘Z&%)rﬁ%ﬁqgﬂ eq a@%x 6 al kenyl, C2.6 yfiu]I kﬂw yl,

c1 &cethH)‘a[(E,?} (G- brplgl1>~4 ﬂe«;renhwpmol(hmw Ipeih
oxadid} 91:3%?1 %fe%hg’l kadme 4%%126!»@1111@9!' | C?’E' oal kyl al kyl,
net er oar a e C a
S é{-@-mw%e ey ?ﬁh&e%yeeiﬁ’“m%h .
oxadle@@m%éeﬂmpermmmemmdéq O Rh4, NRg4C(O) (fffé 02
q ; e
CS%I??&Q )3{?)3 i ‘h@?f"?ﬁ’ QFMXYIS %g%\laéﬁd;em S(0) 2
carbo&nudamdle,S( O)2NR94 R4, Reis H ClL 6 alkyl, C-6

??ﬂéﬁ[‘gi (3 ﬁ}%mﬁﬁiu&% ﬁyl)m{ﬁ%e]@xyalobxﬁﬁé)metaﬂyi 2,5-oxadiazol-3-yl}-

al ky or cycloal kylalkyl; Ra is H,
leﬂlmen@qeéﬂarhmmdﬁd is H Cl4 alkyl, Cl.6 haloal kyl,

?E ' BRI Bromo2- fﬁo@bﬂéﬂ)}iﬁmo]ﬂwyﬂoxylmm@)hmmylﬂ( V.25 -oxadiazol-3-y1}-
Kk

or ycI oal kyl al kyl; R 1, Reg, Re3 and Re4
4‘“@?‘ efﬁ?&ﬁp%*‘r‘? ‘fy selected fromH, CL.6 alkyl, Cl.6

had-seekykH4-{ 243 8k dumriylinoropleayhagring] (oo yimep) gt 15
o amidey ¢l oal kyI het er oaryl
oxadhgb e?%%g 11 1 in (ﬁ%’

al kyl, cI oal L, .
helV-&f- B&Zy[(%ﬁrey}o 4af}ﬂﬂf0ﬁ1§pg i AR ‘ié Stogpdjprl 1)
2-(1aﬂﬂp | mmeeﬂmeaaﬁowmseel ect ed from H, C1.6 alkyl,

cy%/f'& e 8’5’%‘%’1 g“y%e’% r dcyc F-Y}n?él—boxﬂd)ﬂnde
RQH (3-1339&0 4ath1dr051&4y1}aNé1ydrn?dfe‘bféhﬁ@W¢134-Ymﬂyé‘)ﬁlé‘éﬂf1r7e§m H,

oxad%%%ﬁg‘il gb haloalkyl, C2.6 alkenyl, C2_6

, cycloalkyl | al and
cyb’i(b MQQ qggp[pheny@-rﬁ [(4-@51120 eméanu%—é]‘-qupx&l é 5-oxadiazole-3-
carbbxifigRgagent |y selected fromH C -6 alkyl, C-6
hal oal ky|

oy
M e e B B L 4 rsorimgnid
Rh4 Ahr&gﬁt/-[ﬁe(rdlﬂnmbimethﬁﬁhdﬂylarf dIYdIDE!Y m5-@kﬂdtanéty3 -ggrlgoximidamide;
thyl -1,2,5-
37 BE e L Bpiy S BB TRRTRE S ety i)
oxactlahele Ncab@mﬂﬂ@m%l ch they are at tached forma 4-, 5-,

6- NC(E-BYOInJEﬂMpﬁéLyBW Wdﬁﬁy gli@apissthzigr- Atpthy HenARBniEnd 2,5-
Rh3 together with't N atomto which they are
OXa‘h‘tZ?laéﬁ%rBO"le‘fji’ﬁuge’4 5-, 6- or 7- membered

het er ocycl oal kyl group; 141
138




WD 2006/ 122150 PCT/ US2006/ 017983 or R94 and e
together with the N atomto which they are attached
wobanww1azse, 5-, 6- or 7 nmenbered heterocycl oal RgI/US2006/017983

group; R is H OCN or NX; aisOorl; bisOor1;

m sOor1; nisOorl, pi sOor1l; gisOorl; risOor1;

sisOorl; t is 1, 4, 5 or 6; uisO, 1, 2,3,

oN-(BBrognd-flugrpeeny)- @({%{@-e@ﬁwrazmd@n&%ﬂh&mﬁe@m al I y
hydm;@CCzeﬁ&émzae-@@m&ﬁdaﬁ@e A met hod of rmdul atl ng

activit |ndole m ne 0 rissing
cﬂ)ﬁlm&t?t]% hyir 511\’0(3-11;/ ﬁfﬂ h?eg%aéngf 8’ﬂlglse Wth a
commrrd(mhloﬁm ﬂmfo@hdnyl) M(&ot(u%&)xmzﬂdﬁtadlaze‘lew Y, r s
b R3a b aN(X1l)_(5a)_(X2)-RSBb R Amp or
car o’%ﬁrﬁ dZeutically acceptabie salt form or prodru
t WemaoFy-Gvdhieroed-finoraRheng])-A-i(smetiltytsagypxyil- 1545 -oxadiazole-3-
carbo)%g{dﬁﬁﬂ&yd yl optl onal I'y substltut ed by 1, 2, 3, 4or 5

X1, X2 and Y2 are i nt sel ect.e
oy o AR o CRp Rl (CRRTGeie) CC
( GCRARR oIE(FNR(ARaIRphenyl)-M- TR Bty 130 GRak) -1 2,5-oxadiazole-3-
ok CRARLUC(S) (CRaR) U, ( CRaRb) uC( S) NR (CRaR),,,
carbos %S(O (CRaR), ., (CRaR)uS(0O NRc CRaR),,,

( @aamwm@@@mmphenﬂt ma@wse@f oRAFgpIpoximidamide;
sz - -ﬂuoro'ﬁRB —U% UJN&M-@R@B}mdde

a|4kf*ewy<r- -@0@1& ?PXYHQ?WP‘WMR %d)é?‘i%}? e gﬁ%i{‘@‘?%
J het sriacyayaatyky]3-(3aistoiplopH ;ynaytbleayiky,k, okadiazole-3-
b hetdgm%aryl al kyl, or heterocycloal kylalkyl; R2 is H,
carboEidAmidEL V| or C3_7 cycl oal kyl ; 142 WO 2006/ 122150 ,
PGETALBRYOGA0L7HEBmeREA 3- Raraxaze it DRSsS -asediarokdependent | y

carbo§1ﬁ£éa{?ﬁ gd fromCl.8 al kyl, C2_8 al kenyl, C2_8 al kynyl,
,_cycl oal kyl heteroaryl or het erocl:eyé: oba n'XAai’mde

o AN Gy ugprebany Dy 2.5 gacigzolel o

S uin@tmw@mhﬁompha@gmenyimwy(p@mu@cpmﬁmwmmma,a -ox:@ihzafe-3-

al k%méﬁ d6 al kenyl, C2.6 al kynyl, Cl. hal oaI kyl, Cyi,

carboggg! ORe', SRe', C(ORE, C(ONRs'R' O CRel
OOf-C) BRbig-4- OB GNRD-4R3-¢yanohiREENEDY NRty @by 1,2,5-oxadiazole-3-

carboximidamide, or pharmaceutically acceptable salt thereof.

32, A composition comprising a compound of Formula I:

Y2>‘R4b
ul”N Y1>< >—<

ity e

or pharmaceutically acceptable salt form or prodrug thereof, wherein:

Ring A is carboeyclyl or heterocyclyl optionally substituted by 1, 2, 3, 40r5RS

W, X!, X2 Y', and Y? are independently selected from (CR'R’),, (CR’R"),0(CR*R’),,
(CR'R"),C(O)(CR'R®),, (CR'R?),C(O)NRY(CR'R"),, (CR'R"),C(O)O(CR'R"). (CR™R?),C(S)(CR'R"),,
(CR°RY),C(S)NR°(CR'R"),, (CR’R"),S(O)(CR'R"),, (CR*R"),S(O)NR*(CR'R"),,
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NRs' Ro', NRR C(ORf, NRR C(O ORe', C(=NR )NRs'Rh',
NRR C(=NR) NRs1Rht, P(RE')2i P(ORe)2, P(ORe' Rf ,
WORWeARRIFORf ', S(O Rf, S(O NRs Rhl, S(0)2e, an#CT/US2006/017983
S(O 2NRW ; R3b, Rob, and RSb are independently
sel ected fromH, Cl1_8 al kyI C2.8 al kenyl C2.8
al kynyl, aryl, cycloal kyl, heteroar
(CRER"BIOM TR (@FHXW(Q»E&“@R& & [RARDINR (@ﬁg@t Prtdut ed by 1, 2,

(CRR" C {J\TR%&(%%@R stituents i ndependent ly sel ected from

6 al kenyl al k
waustﬁm)k C@Nﬁ R ﬁﬁ%&? ka;ll%/y enyéﬁzs%iﬁéyl

cycloalfRhetero Qegroc &(aﬁa'l’\mal@l oyclﬁl@aﬁﬁehatermllﬂ)yl?b:
O NR8I Rh', NRs' C(O) NRs1Rb", NRs1Rhl, NR91C(O)Rf1
hetem%(lﬁ@?il@kd@y‘m, C(=NR:)NRs1Rn', NRL' C[=NRi)NR8I Rh'

AR I)I,ZJI 53 HAGOREC,), 2ycloblid) Rel Rf ' P(O ORe' ORf, S(O e
W R D5 S ( r 184 1, aryl,
%% R? IR (r%gqenﬂ Ecte% %Fﬁkﬁ@# aat Oyrlan% ﬁ%%y arht}:1 t
cycloa]kﬂelyetearagl athha’rgqq@{gloql ,mmgl optionpily subsputed by d, % or substl ents
mdepeh@htﬁfs@l@éfé&lﬁgﬁllhkl}é|C19519}"UC29 RkdnINe] dlabys 05 hatoulkﬁm}b,)CNLNOQ

o ks GO R s

NR® RHAkRrEd )R, Nﬂy@mcml COR)NRUR mg‘saemm@t‘ ﬁﬁk) POR™,

P(O)R%:f Ry Rﬁ@)‘@ %@m# SR ) )Z e [ sz ) 1
CRENE, )lINFRsS" mdep ueleml SouRdNE s 2y eny ?ag@ﬁ‘)yba‘y
cycloagéls]/p)l & %)E% NR9 o%ﬂa ( Yela;:h @bﬁi‘ subsﬁfuﬁgilﬂﬁ ZRh 4,0r ﬁ(“%gl‘;vrs
indepepfiapily ssleptschiqm alopC. ltﬁ&&é‘t ﬁ@glkéa %)2 ¢ aﬂé{“ﬁt ‘%ist‘ Eq "%k&’p Wht ch
hydroliy EO%;,P enakbaohedt oo, I(t:(o?])ms*ﬁ*ocmmm‘e@e@mﬂ L
OC(OENRU& o q‘é(oslﬂbézthl %B é‘“ﬁg lt gﬂ%‘%ﬁ%& e{:g&?gggf Y om

NR%'daahE)th‘GP(afl)mtORe(j;zg(@)mnf'ep(pborvmf‘s:S(@m&a(yq)NRg@,‘" 4(O)R",
3 @«kgyl q/4 CN, N2, ORI', SRe', C(ORf,

a“ds%(%%\l . (O ORe', O(ORf, OCO)NRs'Rhl.
NRSRGHO) RIS (RR™ thiRthaRyith theliRporciocybizh thexms pitclsyt fyaa 4- to

20- mgﬁabég@tgﬁ% Ei{ng %&m s\%ﬁ%%éﬁ!hys ?QBIS'LQuBétltuB(tQ?el) 2,
mdepgﬁ@pﬂgé@c@”ﬁq@qy\halo CRgall$y§ Cﬁa lgnyl&z 5 @ h%k%%éfgk eh
OR® @ﬁ_ﬁz(@brk’yocd)me@tm c@barl;xad:(bmﬂ oa@w‘m’y NRé‘g;mx)w'R"‘
e RS A SHOTREY R, S, ph O,
P(O)Rfét‘lep(oa@mlaﬂl HPIRAL ﬁ(@DNRg@{‘I smm DRE®):NRERe} | C(O) RQ
b 0g Iaom o which the
S S LN %e?@‘ @**&*E?N I 4
are atiqrlpd EENRNRGE-RIM! erptlpﬁ:)ogyc gptio or
5 sub%{t@l%% ntl 361@%@'&3111 halo (@ NRQQR%Z alk&&DQIZGRll@nylf}M ltlalog]kyl
1 h 1 e
o/ IR el SRR et <0
NRg‘h@)ER‘BR‘y mm‘arlkmg CE@R HR‘R@(]O)Olh SCENRANRF BI YRS, C(—NR)NR RY,
P(R“gylf(bon byt Lliiy ! t(O)@Rdoﬁ‘fts%)@ﬁ Ybfaeiey! sebkt, ance@@;}NRg‘R‘“

subs one or nore subs cék‘lyje 1
i n&ﬁephﬁhd @maﬂkvl Soloberind:s HbmhGH schaloghiyl, argbsyclqaiyl cepousyl
heterac!ykleai 25h141, BRloRRY IR Yhete By ARy, etelocicl@likpllCRANO,(IR'B

SR* a@(?gﬁq yF<0>1ili’ng V@é@&%@é& @%@%%S%%% By 38%3&%%& and

NR*BAHOR” C(FRRRRERICNRY'G (—smlm*héu Ptk‘zczm(HReZElP(@)RéZRI%yl

oG GRS a1 2,

and Cy4 are |ndependently sel ect ed from aryI
heteroaryl cycl oal kyl, or heterocycl oal kyl, each
optionally substituted byud, 2, 3, 4 or 5 substi t uents
i ndependently selected fromhalo, Cl -4 alkyl, C-4
al kenyl, C2-4 al kynyl, Cl1.4 hal oal kyl, CN, N2, OR-e3,
SRe3, C(OR3, C(ONRg3Rh3, C(O ORc3, OC(OR
OC( O NRs3Rh3, NRg3Rh3, NRg3C(O) Rh3, NRs3C(O) ORre3,
C(=NR5NRg1Rhl, NR9' C( NRi ) NRglRhl, P(R )2, P(CRe)2,

N A\ N N NN N7 N\ NN SN NN ~7 ~\ e~



S(O) NRg3Rh3, SOW and S(0)2NRge; Ra and Rb are

i ndependently selected fromH, halo, Cl.6 alkyl, C2.6
wabkbwng?1s0 C2. 6 al kynyl, Cl-4 hal oal kyl, aryl, PCT/US2006/017983

cycl oal kyl, heteroaryl, heterocycl oal kyl, arylal kyl,

cycl oal kyl al kyl, heteroaryl al kyl,

het er ocycl oal kyI al kyl, CN, NO2, ORe4, SRe4, O) Rf 4,

@ QNRg AR ZnEH D) ﬂaadﬁ,&oﬁm O)-Ril], a@:@@%ﬂ@&ﬂ#ﬂ

heteroc a e%o cyH %ﬁero(ci‘ I B&Jh%pﬂonaHNR
substlhgﬁyéyzegf é%%ifbsg@%%@%pen R%t%%ﬁ% mgb EEN% i alkoxy,
Cis hal%@(;’r NR4R; fe® Eﬂ 1&1%11&'01 Ghiladink )t ¢ allh, s dnahnah«gzlé allo@gl; 6

e B e R . YO E LR by ©
alkynyk ﬁcy@iokl}@l,ar;@ilkyﬁ altbdy@aliylalkyl; C2_ 6 al kenyl, C2_6

éfyc y(gél CEX; cf/ Xlﬁfgpn%&éé sélec%ﬁ él)xﬂ Lﬂéy heter@cﬁ'yl cycloalkyl and

heterodyriokdind m@t@mpﬂloyalb(elht@mtgtbyﬂ; %, A 4or 5 &bs@uegrs prendgxtbréelected
ﬁomh%gl aLl 'c24 Qﬁm@l é% | SR, c”l{a&;blkﬁ @y, K\mgmkmﬁcm)kﬁll

| el
cCoNGREG Y QeigRY o %&Fo‘g NRe BREERRE Krpgioome
(-NIU)@»]RE‘REQHBH‘@ENK‘)NI@‘R“MR%)E,@@UBQW?@ REIORTRE, S(RIRE,

sJudependent |y sel ect ed fromH Cl1.6
SONE? g 3(8)%% #&%ﬁ‘l‘k‘{ﬂ? C2_6 al ken 6 al k

aan;i Riare indepkidgiitly Sﬂ@teé from Fyhalgy £1 ar%wle Pa@%w&éb k%lfynylpfgw
ha1oan§@ %811 E’:?éfoan@ﬁﬁetéﬁ%l %Et&odyaeﬁla@ o, yycﬁa&lkﬂﬂk)e thetbromrypinlidl,

heterog){c@,lhxlplky1,é:(1\1/pqoz,g§cl, %%\I’FE Rm N%gﬁl (85)1?‘{% oSk, )
OC(ORVE "R@aNKVR‘aINwﬂc@Rﬂ NRng(ﬂ))Z)R“FG(FBFR)W&“RNRg'@ﬁ@R)NRg‘R

% o garfD4 k4, giphd.
ry BRI . BOIGF IR O SlgnSarut SiohE ancohee
c REs B Ckaylkyl, Grabelablkys|Cas @kenr:ly@k@M e}, Rxfloa rmﬂé@kyl &hd
gether with the N atomto which they are
Cydomlal%ﬁed forma 4-, 5-, 6- or 7- menbered
h& &b OREH APKYP= gr oup: or Rg2 and R}i2 together with
t e iNaat,Qamyioc wWhilsdlyl, bgyaliaing, Gat dlawbieatylf qrlnaleyl4eylalksl, or
%? r 7- menbered het er ocycl oal kyl group; or Rg3 and
cyclogiip y3ogether with the Natomto which they are
atR“aRART, dnd R Tem independgntly sectedfrom-H, Gpntiet: Ede Baloaliyl, Ca alkensl,

| alkyd, t h
. DETREEIEL Wly c o pnfda on
cyclogkylaieyl, 'bﬁteli?ﬁ‘ﬁ’é@ﬂé@ﬂ }H@’Eoéifci;’él}%‘f" Ikd) kyl group: R is H ON,

OrRMNRR R® @dIRY afd ifdEpeddentlAdiedNd b (1H/CL 22/ T, ¢ haloalkyl, Cy6 alkenyl,
PCT/ US oo

o DT DI B g BobipT, 0 MSOOTL
3,R¥Y ,Rg25R*6,r ancﬁRg4 are independently selected from H, Cy.6 alkyl, Cy.¢ haloalkyl, Cos
alkenyl, C, alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;
R"™, R™, R™ and R™ are independently selected from H, Cy.6 alkyl, C1.¢ haloalkyl, Cy.6
alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;
or R®' and R™ together with the N atom to which they are attached form a 4-,5-,6-or7-

membered heterocycloalkyl group;

or R¥ and R™ together with the N atom to which they are attached form a 4-,5-,6-o0r7-
membered heterocycloalkyl group;

or R® and R" together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group; -
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uiso, 1,2, 3,4, 5or6; and v is 0, 1, 2, 3,4, 5 or 6.
34. The nethod of claim33 wherein said nodulating is
wonmichie2ismg. 35. A nethod of inhibiting PCT/US2006/017983

| mrunosuppression in a patient conprising

adm nistering to said patient an effective amount of

a corrpound of Formula |: R10 " Rda t N YL r yW?2b

Riop R{AmmER " topgthyr withfhaN ptsen jo whikythey ez pitang formys Ay ot For
mem&ﬁawag@%imbloyp acceptable salt formor prodrug

er 2l el n: Ring A is carbocyclyl or

e‘%é“‘ﬁggyc?r}f 2optional ly substituted by 1, 2, 3, 4 or 5

R&is®Wr1X' , X2, Y', and Y2 are independently sel ected

fro §QRaR' )t, (CRaR) O CRaR),,, (CRaRuC(O (CRaR),,

C(O)NRC(CRaR),, (CRaR) uC( O O(CRaR) , ,

(@R&IQ@) UC( S) (CRaRb) . (CRaRb) uC( S) NRc( CRaR) ,

(GReRRMS(O (CRaR),, (CRaR)" S(O) NRc(CRaRb), ,

(CRaR) uS( O 2( CRaRb), ,, (CRaRb)uS(0O) 2NRe(CRaR), , ,

( GRS BiINRe( CRaR), ,, and (CRaRb) uC(=NRd) NR ( CRaRb) Yy, ;

RqgiksoH; C(O R7, C(O NR8aR8b, C(O OR8, Cl1_$ al kyl,

C2..8 alkenyl C2.8 al kynyl, aryl, cycloalkyl,

sOor1;

heteroaryl heterocycloalkyl, arylalkyl

cydik ded Kyl al kyl, heteroarylal kyl, or

hettlgfgcyglmlskyl alkyl;, R2 is H Cl1.6 alkyl, or C3_7

cycl oal kyl: R3a, Rd4a, and R5a are independently

se‘i”égtle&%z}ér?f@fn al kyl, C2_8 al kenyl, C2.8 al kynyl,

aryiso 1,e\3c4,Gak &yl , heteroaryl, and heterocycl oal kyl,
anda% c?tlcaﬁma%lcel %blsga%etrltm ed by 1, 2,3 4or5
FUDSET P ependent ly selected fromhalo, CL.6
al kyl, C2.6 al kenyl, C2.6 al kynyl, Cl1.4 hal oal kyl,

33. QYA vmeﬁ:INi ofl}%ulann%@%ty O?Wdoleagn@ﬁ éiox @e Ngﬁpl{l%g %)hntacnn% Zaéd

W}W@W‘TQ/%(% “P*e‘FF‘EIE’zW@f gtaé NR V', NRg' C(O Rn,
NRS C(O) ORe', C(=NR)NR9' R % NRS =
¢

P(Rn) 2i P((Pe ) 2, R1OPV£® Re' R S(O)Rf
S(ONRg'Rh', S(O2Rf"N and S( Rl b, R4b, and
om H, C 1 8 al kyl,

R5b arel;&ee tIy sel ecte

c2_8 al i%ﬁ _yQyl cycl

het er oar y! tNer oCyCT O kyI ?a’t(fj)f%(?ﬁ RE 1y

substltuted by 1, 3, 55

[ ndependent I y sel e@t ed fremrhalo, Cl-6 alkyl, C2_6

al kenyl , .6 al kynyl, C 14 haI oal kyI Cl-4

hyd I k SR, O Rn,
or plé%/r@;:%\y\%%y aé/cep&b%/s%nn or@Ng% &freof W‘&ﬁé‘( ) NR;:( R?’] NR

g R{@)NRg ity clyl difRgteiRbyclyl ARSIl @ﬂmwdndm 2C5.@)oORB";

L A %?%0% A ﬁ“w@é‘@‘i‘i

(CRM(QQ@(??QRIC PICONRERER (CRRY q«}?@
(CR*M")tétsW(cNa@m&RtR@) %bx@ﬂ&Rbhmmmm@&g@{,f g; ma 4-
b hPRiaER b SBLARTEHR R Pt o'

(CRIRGEERRYER{ERRYE! ected from hal o, C1_6 alkyl, C2_6

RS R, g@kﬁgﬁﬁy ST @W?@ K 'eﬁaﬁ’}’; a18§?$0§}1%ﬁ'

cycl@@(y@ﬁwaﬁarﬂuﬁetermatk& ORI, cyclomgﬂﬂl heteroaxur@kxt(oo) R 1,
heteMB% ,g,?e C( NR) NRg' Rh' , NRg' C(=NR ) NRS' Rn'
ORdl )

H Cis alkyl or C3 ;s cycloalkyl;
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P(ORe' R, P(OORe' ORn, S(ORn, S(ONRg'Rh', S(O 2Rn,

and S(O2NR1'Rnh'; or -(Y')q (R4a)r (Y2), Rob and
woMejmisR5a) n (X2) p Rbb together with the N aPOmuUS2006/017983

which they are attached forma 4- to 20- nenbered

het er ocycl oal kyl . group optlonally substltuted by 1, 2,

3, R3‘ﬂr RO anflﬁsa%k?lﬁ‘feﬁeh%gﬁl%s@le t{gldﬁeo %} %%rtl ()Cz sglke E&tz 83@%%@1
cycloP]]gyl FeW{y or feggzpcyc@p\]kylm@ opmeﬂy sulggfiuted by, €)3Rhor 5@(11@&1%5
indepefdedtHRelected Boi@hR G, %( , NERGk lj:ilC 6.2 quhla\tﬁﬁ I Cyl, Mo,

ore N8, AR 1o N2 @cs%‘zkff“pe@e 0 N YRR

NRER: QYRIREOBANRYQ)RY, CEREINRL RNRE C(-RRPIZRY, p@Ae] PO,

i i a al 6 al ken
P(o)ﬁl@) yf%}ll Sggiig’ E(?ﬂ) oal }gy ISB)%Rr yzlnd 5@))%*}{0 ]IlL’kyI d
e IRO a‘i”f} |R afﬁe@d@peg@ey@{ soladtédyftom BaGyk aityk ¥h s alkenyl, C, 5 alkynyl, aryl,
cyclo@lkjilJ }@ﬁ{o&bﬂ 3} Heltocyclogl r&&rﬁh@shbsumted by 1 3 4 or é(sH.SsEﬂleélts

het er oc oalk | al k
ey g e o e ayﬂ@waww@s aw@m@@m Ces
hydroNRaRRD 2y, 4R @ RSRY, ¢

OC(%%J&&M@ %F (,J& 2 ORe 2: EQ{FNRONR‘”R’“

NRg‘%NRWRIB&“kR?(oaﬁ)g PE@RaR‘B P(G)dﬁﬂ@l&‘d S(D)k‘y sﬁﬁi\]ﬁﬂﬁ‘e &O),R",
ﬂmsﬁgqﬁg fm. Cl_8 al kyl, aryl, heteroaryl, cycl oal kyl
3 egocycloalkylb arylalkyl heteroarylalkyl
¢y Roa k(A IR ™ mertheheittetheld yiomoawkisH tady kiglaitacheaim a 4- o

20- nﬁﬁﬁdréﬂﬂ%ﬂoh’ycﬁﬁlhﬁtgfohﬁ%pﬁgnaﬁy sugﬁ‘altf]‘arby W 4&)@?&)&%& pts

sel ect ed rom

“‘depzﬂr&%ﬁﬁgec{‘ig ﬁrﬂél hae Geoallp, Candlkryl, @3 aliynyl, Ryd haloilkd, G, C@ZNQZ
OR", R RPYRIMTNRERY, & (@ORY] oc@RB 08l dsﬁnvk“ N (O) R P

NR“%" SOOR I VB AN SRAEAM &#55@%2’(%1* )
P(O)Rg R(;/H@I’OR&IQIS?L S(OWC BOANRER", S@)R" adnk ${0) Nt
c )6§J-(Q'@Bl t‘iw k‘*}v an(cBL X1 CT% g@gﬁ{ﬂ’ 25 ghef’%%h Ry ﬁfltom to which they

$§ ndentlé selec e roar
are 3%36 =qr P( 1t 2 ﬁ&mb?ﬁ@’t@ie@wb%ﬂlgkw optieratii Subgﬂtut@lballl Y3,40r
5 subsitilemt mﬂapbm&nbyelécted Zom3alo &, Qz[lkﬁ sy 91t g 'aﬁcinyl Cis haloalkyl

oy QERERSRAERLL @Z\/E@bﬁﬂw | SR g ke o e,

NR® @9@9{ R ORER"S NRECEONAD) NIOUROIOR 1 6@NRINK D RRBCOARIS R,

e U
“RAkeYPCRB ORERIkgL, arpl( @15@@9&1@@0@1
heteroE’foﬂB)aﬂaBe&ﬁﬁikyl, cy&@yﬁm 1, herlr&aNmg 3 %?ed f _OR%,

e2 d }E@g
s, IS RO RS, GBI oSk 3?9?5'3”%@12%@ NS R L 4
i ¢ i oL oa g o, s
k2 na &a a
*© het,er ggrgil al “R hé%d‘gz%oc%c 0373% 5 al kzl CKI NQO2,
OReand Rsm@mde@p@wwect@(f@mp@mm aGL, GERe, cy QRIS Rf 4,

heteroﬁﬁo@kﬂf@ﬂﬂaﬂ hetdiR Bﬁtﬁi W]@ %hete%éo%ﬁéﬁ 2deh

°p“°“g§yd'§g Hg“gd %bt"tﬁ)%@a'ﬁg%mﬁe@mﬂ@a@mﬂyzﬁele@fctgom Bglo, CN, NO,, OH,
Cr4 A8 NRgpdiiRticdxy, §4i09, 2 allguehirS( O); RGN0, (R; aliby$ d{!, aliedyl,@nd C,.
calk [kyl Cl. 6 hal oal kyl, C2.6 al kenyl, C2.6 al kynyl,
ryl, cycloal kyl, aryIaIkyI or cycloalkylalkyl Ra
is H OR CNor NKE; Ra' is H Cl.6 alkyl, Cl1.6
hal oal kyl , C2. al kenyl, C2. allcynyl, aryl,
cycl oal kyl, arylal kyl, or cycloal kyl alkyl; Re', Reg,
Re3, and Re4 are independently selected fromH, Cl_6
al kyl, C1.6 hal oal kyl, &36 alkenyl, (CL.
al koxy)-Cl.6 al kyl, C2.6 al kynyl, aryl, cycloal kyl,
heteroaryl, heterocycl oal kyl, aryl al kyl,
cycl oal I cyl al kyl , heteroaryl al kyl and
het er ocycl oal kyl al kyl ;



R1', Rf2, R3, and Rf4 are independently selected from

H Cl.6 alkyl, Cl.6 haloalkyl, C2 6 alkenyl, C2 6
wabboenpgrisoaryl , cycl oal kyl, heteroaryl and PCT/US2006/017983

het erocycl oal kyl ; Rg', Rg2, Rg3, and R94 are

i ndependently selected fromH, Cl1.6 alkyl, Cl1.6

h )
. cycraa e g SR b B Wi
gyl aysle alﬂhaélylaélfyé@%dé@?@ﬁ{@ﬂfml y selected fromH, Cl.6

al &y) Gy €Y7, Gnd'@l" Q@lnhéblande se@ecte@!ﬁ‘glﬁ Y1, hetdany® ol

d [ oal Kyl al

hetr ot i SRplssmait ol 4 el R stuiens mmeé"qquyﬁ@weér e
from halo, & hadkyl, [y atkeayldc,,, alkiynyl, Br., Haloalitd, ORg Mg I0RE, SR, C(O)R®, .
o IRt TPl ok e
CNRINB R N Db R TR R KOV P OB ORBOBA
s(o)mhf gggmﬁegnd\g(@)mgsﬁ@ N at om t o Whl ch they are

e Pt o kg, G e e Rl
haloaiyk ari, eptclontiylhetatvbighdidne@ycl@lkgl, atjmlagmaoeﬁ@[amghéﬂmarymyl
heter@cycl@?alkyﬂ%m(gzegwh %k@ r(ggég‘% @)ﬁ rggtjgsg) o %ﬁ(@ f4H N,
OC(QINBERY NRERY, NRHF@R" W“Q@)@Eﬁ@/(ﬂmmﬂw' NR¥/C(=NR)) NRg‘R"‘
P(R“P@E()MSZ PABRORT 9’&%011%1%‘2 @(OT)R“ %kc%&ﬁﬁ“ﬂ‘r‘ Séé)zﬁf‘smih s&c%;Nl?ﬂRh“Af'

]gcdf %ﬁ ‘gsha %“%%615@%% C@fr"é‘%(tlﬁflf?@’laéml arylplcg or

CYCIOElhflaik,}tl,l on, depression, a neurodegenerative disorder,
t r@yng, OR‘BER ;ﬁbat ed cataracts, organ transpl ant
re ectlion, “or an”aut oi nunune di sease in a pati ent
?F%nglmylaﬁmhnlpﬁkyéﬂz sadkenyd, GarlBynyh iy eycloalkyl, arylalkyl, or
cyclogmﬁgmeutl cally effective anmount of a conpound of

FOI{J[T# ,g?:j a?d EJG gﬁln?@epgsfém}y se @éd}gfoga, };}%psY a]f]gllrl CS halI?)Iallkiylvg R:%alilenl 1
1-6 26 yl,
(Cis gy RBG el czalaucynya ass BcRblke, iftkdaryf, SRR QoAU ehylatkyl,
°y°1°%11p§&1r%%2 e B BB et by 1 2, 3, 4 or 5
and Rﬁ are mdepemuﬂy\@emd@mmw Epenid . halosRy1eG; elilenyl,
Cas aﬁd_‘y@maf;@%%%)ah@l hédRRB) MRABRRAouticyi;
RE, R, R¥, and R¥* are independently selected from H, Cy alkyl, C,.¢ haloalkyl, Cy.
alkenyl, C,.6 alkynyl, aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl;
R™, R™, R, and R™ are independently selected from H, C,¢ alkyl, Cy.¢ haloalkyl, C,.
alkenyl, C,.s alkynyl, aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl;
or R and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;
or R¥ and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;
or R¥ and R™ together with the N atom to which they are attached form a 4-,5- 6-or7-
membered heterocycloalkyl group;
or R¥ and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;
R'is H, CN, or NOy;

aisOorl;
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(CRaRb) uC( O (CRaR),,, (CRaRb)uC(O) NRc(CrRaR),

(CRaR) uC( O (CRaRb) v, (CRaR),, C(S)(CRaR)u,
wOChR®sRRI13C( S) NR( CRaR), (CRaR) uS( O (CRaR)d, PCT/US2006/017983

(CRaRt )uS(O NR(CRaR), ,, (CrRaRb)uS(0O) 2(CRaRb),,

(CRaRb) uS( O 2NW CRaRb) , , , (CRaRb), , NR(CRaRb),, and

(GRa) HO(==NR d)NR(CRaRp) v, ; R is H C(OR7,
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The nmet hod of claim 36 further conprising
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R® and R” are independently selected from H, halo, C,.4 alkyl, C,.6 alkenyl, C,. alkynyl, C;4

haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylaltkyl, CN, NO,, OR%, SR*, C(O)R®, C(O)NR¥'R™, C(0)OR™, OC(O)R?,
OC(O)NR*'R™, NR¥R™, NR¥*C(O)R™, NR¥C(O)OR®, C(=NRHNRE'R!,, NRE'C(ENRHNRE'R™,
P(R™),, P(OR™),, P(O)R*R®, P(O)OR™OR™, S(O)R™, S(O)NR¥'R™, S(0),R, and S(0),NR¥R™;

R¢is H, Cy¢ alkyl, Cy.¢ haloalkyl, C,. alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyi;

Ris H, OR", CN or NO,;

R%isH, Cp6 alkyl, C,.¢ haloalkyl, C, ¢ alkenyl, C,. alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;

R, R%, R%,and R* are independently selected from H, C,. alkyl, Cy. haloalkyl, C, alkenyl,
(Ci6 alkoxy)-C,¢ alkyl, Cy.6 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl;

R",R”, R®, and R™ are independently selected from H, Cy¢ alkyl, C,.¢ haloalkyl, C, alkenyl,
C,.s alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl;

R#, R¥, R¥, and R* are independently selected from H, C,¢ alkyl, Cy haloalkyl, C,
alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

R RN RIS , and R™ are independently selected from H, C, alkyl, C.¢ haloalkyl, C,.6
alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

or R®' and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R® and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R® and R™® together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R¥ and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

RlisH, CN, or NO,;

aisOorl;

bisQorl;

misOorl;

nisOorl;

pisOori;

qisOorl;
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risOorl;

sisOorl;
tis1,2,3,4,5 or 6;
uis0,1,2,3,4,5 or 6; and
vis0,1,2,3,4,50r6.

36. A method of treating cancer, viral infection, depression, a neurodegenerative disorder, trauma,
age-related cataracts, organ transplant rejection, or an autoimmune disease in a patient comprising

administering to said patient a therapeutically effective amount of a compound of Formula I:

R'O R4a>-<Y2>~R4b

N
s e
R3b W R3a N
Ty ey b
Il?z A m n p
I

or pharmaceutically acceptable salt form or prodrug thereof, wherein:

Ring A is carbocyclyl or heterocyclyl optionally substituted by 1,2,3,40r5R%

W, X', X%, Y', and Y* are independently selected from (CR’R"),, (CR*R"),O(CR'R"),,
(CR'R"),C(O)(CRR"),, (CR'R"),C(O)NRY(CR'R®),, (CR'R?),C(O)O(CRR®),, (CR*R),C(S)(CRR"),,
(CR'R"),C(SNR'(CR'R"),, (CR'RY),S(0)(CRR®),, (CR*R"),S(O)NRY(CRR"),,
(CR'R"),S(0)(CR'R"),, (CR'R%),S(0),NR(CR"R"),, (CR*R"),NRY(CRR"),, and
(CR'R"),C(=NR*)NR(CR'R"),;

R' is H, C(O)R’, C(O)NR*R™, C(O)OR?, Cysalkyl, C;galkenyl, C, alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl, or
heterocycloatkylalkyl; 4

R?is H, Crsalkyl, or C;.; cycloalkyl;

R* R*, and R* are independently selected from C,.5 alkyl, C, 5 alkenyl, C,.5 alkynyl, aryl,
cycloalkyl, heteroaryl, or heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, C, alkyl, C,. alkenyl, Cy¢ alkynyl, C,4 haloalkyl, Cy', CN, NO,,
OR", SR, C(O)R", C(O)NRE'RM, C(O)OR™, OC(O)RY, OC(O)NR¥'R™, NR#'C(O)NRE'R™,
NR®'R", NR¥'C(O)R", NR¥'C(0)OR®!, C(=NR)NRE'R™, NRECE=NRINRERY, P(R™),, P(OR),,
P(O)R"R", P(O)OR™OR", S(O)R™, S(O)NRE'R", S(0),R", and S(O),NRE'R";

R® R*® and R* are independently selected from H, C,.3alkyl, C,5 alkenyl, C,5alkynyl, aryl,
cycloalkyl, heteroaryl, or heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, C,4 alkyl, C,.¢ alkenyl, C, alkynyl, C,4 haloalkyl, C14
hydroxyalkyl, Cy*, CN, NO,, OR®, SR*, C(O)R", C(O)NR®'R™, C(O)OR®!, OC(O)R",
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OC(O)NR®'R"™, NR®'C(O)NR®'R"', NR¥'R", NRE'C(O)R", NRE'C(O)OR®, C(=NR)NRE'R™,
NRE'C(=NR)NRE'R™, PR"),, P(OR"), P(O)R*'R", P(O)OR™'OR", S(O)R", S(O)NRE'RM, S(O),R",
and S(O),NRE'RM;

or R? and —(R*),-(W),-R* together with the N atom to which they are attached form a 4- to
20- membered heterocycloalkyl group optionally substituted by 1,2, 3, 4 or 5 substituents
independently selected from halo, C,_¢ alkyl, C,.6 alkenyl, C,.6 alkynyl, C,4 haloalkyl, Cy?, CN, NO,,
OR*, SR*, C(O)R", C(O)NR¥'R™, C(O)OR*!, OC(O)R", OC(O)NREIR™, NRE'C(O)NRE'R™,
NR®'R™, NRE'C(O)R", NRE'C(O)OR®!, C(=NRH)NRE'R, NRH'CE=NRHNRE'RY, P(R™),, P(OR™),,
P(O)R"'R", P(O)OR"'OR", S(O)R", S(O)NRE'R™, S(O),R", and S(O),NRE'R®Y,

or (Y )g-(R*)-(Y?)eR*™ and —(X")p-(R™)-(X?),-R™ together with the N atom to which they
are attached form a 4- to 20- membered heterocycloalkyl group optionally substituted by 1, 2, 3,4 or
5 substituents independently selected from halo, C;. alkyl, Cy.s alkenyl, C,.¢ alkynyl, C, 4 haloalkyl,
Cy’, CN,NO,, OR", SR*, C(O)R™, C(O)NR®'R", C(O)OR®, OC(O)R", OC(O)NRE'RM
NR#'C(O)NR*'R"™, NR¥'R", NR¥'C(O)R", NR®'C(O)OR™, C(=NR)NRE'R, NRE'C(=NR)NRERY,
P(R™),, P(OR™),, PO)R™R™, P(O)OR*'OR", S(O)R™, S(O)NRE'RY, S(O),R™, and S(O),NRE'RM;

RC is halo, Cy¢ alkyl, C,.6 alkenyl, C, alkynyl, C, 4 haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl, heterocycloalkylalkyl, CN, NO,, OR%,
SR, C(O)R”, C(O)NRER™, C(O)OR?, OC(O)R2, OC(O)NRER™2, NRZR™?, NR¥C(O)R?,
NR¥C(0)OR®, C(=NRINRE'R", NR¥'C(=NRI)NRE'R™, P(R?),, P(OR?),, P(O)RZRE,
P(O)OR™OR?, S(O)R?, S(O)NR¥R™, S(O),R2, or S(O),NRER!;

R’ and R® are independently selected from H, C, g alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or heterocycloalkylalkyl, each optionally
substituted by one or more halo, CN, NO,, OH, C,, alkoxy, C; haloalkoxy, amino, C, alkylamino
or Cy.¢ dialkylamino, C,.salkyl, C,salkenyl, or C, alkynyl;

" R®and R® are independently selected from H, C, alkyl, C,.¢ haloalkyl, Cy.¢ alkenyl, C,.4
alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

Cy', C¥%, Cy’, and Cy* are independently selected from aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl, each optionally substituted by 1, 2, 3,4 or 5 substituents independently selected
from halo, Cy.4 alkyl, C,4 alkenyl, C 4 alkynyl, Cy haloalkyl, CN, NO,, OR®, SR, C(O)R®,
C(O)NR®R¥, C(O)OR®, OC(O)R®, OC(O)NR¥R™, NRE'R"®, NR¥C(O)R™, NRZC(0)OR®,
C(=NR)NR¥'R", NR¥'C(=NRINRE'R™, P(RP),, P(OR®),, P(O)R®R, P(O)OR®ORP, S(O)R®,
S(O)NRFR™, S(0),R®, and S(O),NR¥R";

R® and R are independently selected from H, halo, Cy alkyl, C, alkenyl, C, ¢ alkynyl, Ci4
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
beterocycloalkylalkyl, CN, NO,, OR™, SR*, C(O)R™, C(O)NR#R™, C(O)OR, OC(oij4,
OC(O)NR¥R™, NR¥R™, NR¥C(O)R™, NR¥C(O)OR™, C(=NR)NR?'R", NRE'CENRHNRERY,
P(R™),, P(OR™),, PO)R“R", P(O)OROR®, S(O)R™, S(O)NRE'R™, S(0),R", and S(O);NRER™,
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R®is H, Cy alkyl, C,.¢ haloalkyl, Cy alkenyl, C,4 alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylatkyl;

R%is H, ORY, CN or NO;

R%isH, C¢ alkyl, C, haloalkyl, C,.¢ alkenyl, C, ¢ alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;

R, R% R® and R* are independently selected from H, C,.s alkyl, C,.¢ haloalkyl, C,¢ alkenyl,
(Cy. alkoxy)-Cy.¢ alkyl, Cy¢ alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl;

R%,R?, R, and R¥ are independently selected from H, Cy alkyl, Cy. haloalkyl, C,.¢ alkenyl,
Cy6 alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl;

R¥, R¥, R¥, and R are independently selected from H, Cy.¢ alkyl, Cy.6 haloalkyl, C,4
alkenyl, C, ¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

R", R™, R, and R™ are independently selected from H, C, alkyl, Cy.¢ haloalkyl, CH
alkenyl, Cy. alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

or R® and RM together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R¥ and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R® and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

or R¥ and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

aisOor1;

bisOor1;

misOorl;

nisOorl;

pisQorl;

gisOorl;

risQorl;

sisOorl;

tis 1,2,3,4,50r6;

uis0,1,2,3,4,50r6; and

vis0,1,2,3,4,50r6.

37. The method of claim 36 further comprising administration of an anti-viral agent, a
chemotherapeutic, an immunosuppressant, radiation, an anti-tumor vaccine, an anti-viral vaccine,

cytokine therapy, or a tyrosine kinase inhibitor.
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