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arthritic joints. IFNs are also elevated in human

i mmunodeficiency virus (H V) patients and increasing
I FN | evel s are associated with a worseni ng prognosis.
Thus, it was proposed that IDOis 5 induced :
chronically-by HV infection, and is further increased
by opportunistic infections, and that the chronic

h\ﬁﬁrﬁmﬁxfe dIE&aEés |nﬁ$/ i t@sthe"@gch@dﬁlb§ R vhaStp gﬂﬁﬂt Qf Bk diseases. W
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Ionee@ﬁ |Wa§ esgaeaﬁ m&l e,cuta@amgg 6@’%’&’ nil, 'ﬂs%gﬁ a:.h%g&sﬁ;gbm o
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deing mutu}: reagehnciedlionsisatertiab 8lofllsag priovikt fefabjlBEhft Rftctiol (Munn, et al.,

@%%&ﬁb@zﬁlﬂ/@i g)ohan catabolism during nurine
pregr lows maternal T cells to provoke fetal

allo Pﬁ}f“‘%/ e?"élf"é% tiProp IR nimope gsistance IOgignismtaged can  Pptophan
$<e64atig) by IDD chmestffvertheaietietiva haf rodst lﬁlrrhﬂﬂﬁﬁrﬁl:onéhmﬁ\uﬁlbeexpress DO,
Erﬁsihz?tt &Bﬁﬁm hapi M&gmg NoohdeY RY cf'eﬂsmgredeg rtgelrage}ec on by

| DQ conme rom he observati on
% 6’H%e't Flnflilfffe?é% :ycogyme@@g a flggjopf achn@lathqayf specxﬁc T cells at the

exnpr sis sidean of patPleviried byEvsamig @ Binfenl TSR v&ﬂy AR Inhi6i@ lnSIDo in the

QJQMee [ ejfGt Lon b ze

LA DR, DB S BRI B o o
gﬁ&&@éP#lFIES g b Feproted ‘%VW@W@WMSF@%M@ Bxhinkikitop@lytidniove et
rle\26031 Natubd WMedly 9t E16.04)! rlemi; ARH beeR fshdWn Gt We B0 hibitor, 1-MT, can

Ln the 30,absence of noticeable
%‘“D‘F’% Wﬂ %ﬁ“ﬁl‘ml?e{m S RgTYST Bt gt Ramigh F?&s%f&sz #t IDO
{oRibitigf ety dlse exharse fha anti-tomor eftivitcefvoraentipat dyeris theiapjbst (Moker et al.,
povpNaseAMday 1 6OREYM tant adni nistration of an I DO
i nhi thlt or{‘]ecé ttenhove et . al 2003, Nature Med., 9:
1269-74) SR ENEPUEE (o EHUSRBRIH UpEsRpnseess | tpyard tumors may be
Pragsitasiop of tumar adfEens ba teleroganivding AREs. Wistitiet 611wt IDOreRtekiid Atigen-
agents to reduce tunmor growh in mce, suggesting
that I1DO inhibition my also enhance the anti-tunor
activity of conventional cyQt otoxic therapies (Miller
et al. 35 2005, Nature Med., 11:312-9). One
rrechani smcontributing to i rmunol 0gi C unresponsi veness
toward tunors nmay be presentation of tunor antigens
by tol erogenic host APCs. A subset of hunan
| DO expressing antigen- 2 presenting cells (APCs) that
coexpressed CD123 (IISRA) and CCR6 and |nh| blted
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suppressed T-cell activity, and this | DO suppressive
activity was bl ocked by 1IMI (Munn, et al., 2002,

Sci ence 297: 1867-70). It has al so been denonstrated
t hat nmouse tunor-draining | ynph nodes 5 (TDLNs)
contain a subset of plasmacytoid dendritic cells
(pDCs) that constitutively express inmmunosuppressive

pesrating colls [ADOs) BES pickessd NOIT2S | (AGRAY bt @cﬁg/oaﬂé AR Tocell

Tl I 4 [BIES ot ent | pr esse
i %a&g 3 é‘é alosh St d{esig%a‘rilt&%erﬁ%mg PD’gi’E’E‘F% Eg@d“t‘c cells
f‘ll?%fﬁsé“éthFé‘éacaﬂﬂ aafl this IDQ puppressivioativitawss blogish by)mrr (Muann, et al., 2002,
Scigner 299S €837-70)C @l Has E.@&B&H%&ﬁmﬁ

Leg. by )nons %Pr peh deh tQteEl Iﬁia{ Qonﬂﬁ%rﬁg&mg Fph nodes
popu i Eat on o j dB‘?di“F%/ e ®Ie) ftligh constisuiingly lemmmss
mgfu@rf:ge pymlafe@m D.bﬁJltacItnpﬂsﬂgym@ eg%ﬁblféﬁaﬁﬂnddé dells, & viro, these
POt of 1 R e B e _nar
S T T TR Rt
SUpprEsST s‘ﬁ’ﬁmﬁ KRR i epatteaptipens presed by nonsuppressive
dethip | theoppmelition tofl @DCs, Shepadjint bfythe BRRAIGRS DO Sedfied \@SHkessor
&iﬁ%tytsbfgﬁegmﬁei on@l@?ﬁi{@gggil % resF&)&] dglhné 200?% gD\1]9' Thus, it
| ndoYpe tt§/3 oPQR eSpﬂ‘a?fess%fé rigt 8P, nanHDImgl g @, local

- BiftpenviTiniment thatsis pdwently subpressiechif bist @Bm@br TELIFQRRE WAnABYL 2004,

nmmgsggm(gtgmgo tabolites, collecti veI y known as
kynur cally depletlng trypt ophan and

I nes
“i ncr ea dﬁ?r%‘%ﬁ'ﬂ‘ﬁ? BPiEY ok yRigrbani $reotonin|aBDmelripwie S8 dlitiatys the
Deivcion o urossoland ﬁxﬂﬁﬁo)regﬁlataryg{eaadhley cafe&ﬁa§ b & ﬂmmmrs By

sl gl 1 L B Lo 1 S BT

nmon._ mechani sm-o

E?ﬁs &’ecé)uﬁaétg‘iﬁ?‘ky affect ol projigratipn sed sanival. R @xdejemnindDCs could be a
vogsqon meadsnistrodt deletioBal PG dnedldrdven @px@éumo%/ 1 Hell? E‘é@a(xéeeswﬁ t(%rogemc

O L.cal conditions,

o ah L P8R ihe Setobrrpiome! reies cnpogen
BrtPersg ang W%@Pﬂ\@@t efresent aAnmicid nfgflce Haﬁkéiﬂbbslmmme and
TS tsesyBens GGRRARAN et 2] 200b, Trerdd B3nundlt SRS, ISW iés" of perslstant

Bt f_persistant | nmune activa

aval cgvafn&f %ﬁa’&ﬁ?}' rcge%efle g it iminishrd #nd, |a§hé@seamce ‘éSEd@Fed
%?H%‘éa@@ﬁ@@ stetopesgie fmaionsgmy elscdiiafiectpd ONitl€nerDd al., 2003, Curr. Med.
Gemol® n\1-gi)e funct ions may al so be af fected

Wr al - Chem, 10:
(15 81 k“géi‘i‘ %és“ "8@ ?‘2 “h a?eif’“gg‘mhewl observegk tp Fuce peuropsychiatric side
st ﬁF‘ér%rﬂW& syrentqms odpd ehaned ih Crognitiel Ghction. Direct influence on
S&ﬁbﬁ@@éﬁ&muﬁsﬂsﬁmﬁh@e confilblit® G§ eseS feheffa Js. qg dt%gcipegicause DO

‘g nqe[nésto ﬂ EE es. in cognltlve unct
uence  on L&Y ‘lfr‘i’?éfr‘t Bﬁeﬂsﬁwfsmt%n GrHHEPO may play a
rele nig rthesg) peurapsyclifies sids |eﬁectset>}f ediichg deftraf AT isghesid %ﬁ{éﬁl%re

HyEXRning GrbthBoBd Qbh ok §: s, of
the I]mr ecu sor of sgg%%xg “Pi?gél%ﬁ E%%@“ é’f‘%{}‘%{ UlN)ha"e
ecto proghece @ﬁlﬂ‘é’&‘! strefpyby increasing the

nf@a@em ro@ reﬁemer alygen- tﬂ&n&ymsm Qb the r}mat&, ovelRtimulation of
N[}Re oY gl | X nur eni ne

% ﬂﬂ%a%u' ol ?Crgcg}% %fgﬁé\?%o\{mflﬁ)ﬁqdchxppocampal

PRIY %?*Hpqvcwoaﬁacthlmcm@al mmsecsbyaﬂummrmmdmmve

b@@ma@bamatadewmtdepeaﬁont(wldhmﬁrﬁa«wwmoh hepsyoﬂ{a&dﬁ&:}dsa Mol 717). Ths,
D8y s oY Y AR, 3BEELSS (ROS) mey prod

overstinmilation o ﬁlppocanpal N—nethyl D-aspartate
(NVDA) receptors, which | eads to apoptosis and

hi ppocanpal atrophy. Both ROS overproduction and

hi ppocanpal atrophy caused,by NVDA overstinul ati on
have 35 been associated with depression (Wchers and
Maes, 2004, J. Psychiatry Neurosci., 29: 11-17). Thus,
I DO activity may play a raole in depression. 3 Snal

nol ecul e inhibitors of 1 DO are being devel oped to
treat or prevent IDOrel ated di seases such as those
descri bed above. For exanple, PCT Publication WO
99/29310 reports nethods for alterlng T ceII-nedlated
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and tryptophan netabolites, using an inhibitor of |IDO
such as | nethyl -DL-tryptophan, p-(3 5

benzofi uanyl)-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
Patent 1501918, are nmethods of making

ant I gﬁﬁﬂ ﬁGI&S@ hibidgs (ﬁ’@lbd) §re f)cg{g d&@%ﬁg %I n@:g glp qr«,re"rﬁ" ﬂﬂ)c-rep da Iseases

o e%i?n i ef “.?gvc?l %a‘éﬂ%l% &cp maupmwpbemlp ot ittiogs for
?.*;@g’;*:aza“*mmwﬂﬂ@% SO et i
%ﬂ%@ cubilel Wik 4R i) O se? 3 TP B Dlop ke, p-C-
c anc P I‘*rfpefét“b?j‘a’i0 e@ﬂ]e-l%ohiﬁm¢ gihd Gehitrof-tryptophim) (Munn,
199P Bﬁmmd lmeO nﬂoﬂmenmepubﬂshe'a 6 EOXMGE BASE 1400918, are methods of
%eln?ﬁ: hceﬂE Fnthfn%r a|%eutd ¢ nmodal it es. 1:
I i ht 0 exper | nen dat% F Hﬂﬁ‘gcgt P gtolrancs| @up, r 2003).
f ¢-&3-dioptgenase (JRO) inhibieyiagtvaytefuaivtiepited m WO
z@p@mwom Ucsh Paetit Qppliddtos Pibi&Son N ’zﬁohffiis@@z‘s' drectéd tPReethods of

‘?’;é‘%?naﬁﬁ“ 12BN BBl B B efos el o indoleaine.
digreore m(c%‘é%“@smﬂlw@mmuuc modalited. t i s), 15 and

|¥ mrurl:tohghg bfCthd thpﬂ'lﬁﬁﬁleda&rlgdlﬁﬁrtﬁ?/a?@%ggrn‘l%)gf aluﬁ%@osu{)pressmn tumor
e il Bl ol A rRoon Capmais g s
Forsesheer detpprtiy angydiars b mrtamnme dismes b disoudars @ﬁch R EARi ahems)

g étimiindlo g€ foleybadetand pﬁa&e{n{l&l Mgk g@ﬁoﬁfzﬁ) Lifro® aha e agengs a.lmed at

¢ t
ﬁﬁﬁr&%gnndg 9yptom@qn r&&éqg%ﬂ E@%ﬁﬁ@%&; e(ipgueag]g\hlnbltors of IDO can

e Pg5ape ztc’p\@ﬁ Torplls|a@()h¢myre ahbg@e D ecllartivhiitp @h&n&ﬁHT delled SiFidssed by

Btdnfice @ilichAty RabinRREdE VD
| gly i ¢ di seases g@ %g&g%f?%%%g aslsﬁ ct:’ fy 2 {gportant treatment

chi
%gp sp\éueﬁts SRR b e chiziws Aiserststar dinegdepsrrichnas tdbpomsision.
'H@:c@vmmﬂe bamppsitivts anh metbodls hedid help @6t tHe GinehtHRITH IO o @afrs.
SUMVARY OF THE | NVENTI ON The present invention

al i a compounds of Formula I: Rl
W%Hj)@z‘ﬁ@ ¥YOr s Rb WR3a| N9 b a N
( X1) Therpradnt | l(l‘)éﬁﬁonﬂﬁibldesznrer aliaBomdfomidE of Fo@Rk [mceut ically
acceptabl e salt forms or prodrugs the The present
Sl

i nvention -further dejow des co GoNprising a
conpound of Formula | “mnand a p aIIy

accept abl e ri Theg| present\|iqivention further
prowdesﬁi’e{%ﬂ% at|ngs tjvwity of 1DO
30 conpri si d{hng X OSEW%{% Fesb with
the I DO The present inve

met hods of treating RDO asso¢i ated di seases,
i ncludi ng, for- exanple, canger, viral infection,

) S egenerative dj sorder, traumm, age-
{ rei aet%ggﬁyac%%%ébg%?lgg ﬁgﬁ‘?gﬁsg’ﬁ?ﬁl ant rejection, or an
aut o #FrASEt @Y estiersforther propidds StugsitosTtdtipAsiny 4 ghpbi@dd df Formula I

ap@i;bh&ﬂﬁcea;.cimagca@ﬂgcb&@,l ly effective amount of a
corrpﬁ,)h I . The present invention futher

of . For _
provid “”Sﬁ“ét“ﬁ?}’&‘gn éf“hﬁﬂ Preydes g“e'é%iﬂ (o4 cefiylgng enaymy petoyjsh ah DO
CP@WPQCOPW%ammmﬂoﬁbnmﬂammgembn ni st er| ng to the

manede ﬁ'&eﬁflﬁ\%ﬁﬁdnvﬁrmoﬁmde? mefods O(FP Realis %O-Esggcmteld adxsleases

including,

for example, cancer, viral infection, depression, a neurodegenerative disorder, trauma, age-
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5 The present invention further provides nethods of

i nhi biting i nmunosuppression, such as | DOnedi at ed

i mrunosuppresion, in a patient conprising

adm nistering to the patient an effective anmount of a
conpound of Formula 1. The present invention further
provi des a conpound of the invention or salt or

Q[a&ﬁl '&Mactst ? A eplanI rg [&ctlyn or an aLlun h.ﬁ .edese . fon'{pHSéng) i gtt%ng toa

I nventi on conmpoun
PaeR A theapsuticelty e§f§F‘te a@?‘mﬁﬁfe G‘?W,Pgundp o], for use in the
p I epamepieeit iEntion MBEHpRHMIR Hethb@lof Mgl eRrabMBik 3 Mophan levels ina

CRI PT1 ON Th rese i nventi.on FOVI
i nter aiil % O S NE e E? tiye.amoysh ¢f 2 de
| N Hae IRFCM" ixyentjon Sither iRFdesRmethods\of1intGbitRg mmmunosuppression, s uch as
m&w&u&ﬂnﬁféh&)ﬁesﬁﬁ Gf Qﬁnﬁﬁﬁte:oéﬁlsﬁlg E&{lﬂﬁenﬂg toﬂﬁeo;ﬂ{iédgﬁn effective
%m umo?aéo dg*J ﬁl i s carbocycly
terocy Py ﬂﬁﬁ“’(’)‘ élly substi t ut ed by 1 2, 3, 4or 5
R6; \ibe yresenfi@vention ﬁn&wdprmdealaecompumpﬁnﬁemdnyonsa{ QR e frodrug
ﬁ]?:rggmgggﬁm i gRSFQ{gR) 206 NR ( CRnR
( %‘} %%e@g &%F@j‘hm PT@B%QWC( ) ?f' Ry ion, or salt of prodrug
Rprasy iSJhMRE 2GRz} !;n¢d,lcal@ﬁF®Rb§ inS{efy. CRaRDb) ,
( CRaRb) aS( O) NR{ CRBRb) ",  ( CRaRb) BS( O) 2( CRaRb) ,

PR ORI ok T IR G

C( O NRapP8i inve{ie) foiRSes, Ger &aalokxydundsGQEo&mﬂd Kenyl ,
al kynyl, aryl, 25 cycloalkyl het ro r
heterocycloalkyl arypl al kyl , E} Ayl

vl ; R2 is H C

het er oaryl al kyl , or er ocycl

1.6 al kyl, y Io|| kyl ; and Rya are

i ndependeﬂ réwgfﬁé%\ed om Cl 3 yI al kenyl
C2. 8 al kynyl N ﬁm%%

het er ocycl oal kyl , eaép opI I y by 1, 2,

3, 4 or 5 substltuenﬁs 30~nAdependent | y sel ect ed from
hal o, Cl1.6 al kyl, C2. 6 al kenyl, C2.6 al kynyl, Ci1

%ﬁ%&%ﬂy%@(ﬁ% forms oéjuﬁ:ther@gcv@jr I O) R

NRs' iy ARgaiRpyclyl cshmmymi optiohyfily Sl@év@tda'by 1 mrag4 63(5(1)60?e1
c:( Nm)ﬂaa;tﬂh&m YNERRnD gtg@lem &h&

Eﬁ% R %&%@ﬁ& G- bel o “’h@qsgacmm_

“(CBER ol (CRER L SED)AIRER )y, (CRRY), SENNRUGR'R").C2. 8
aimmscm(@i‘ y (cmysqd(@gwwmbﬁ REeR9 y(l:m‘%”gnd

- hek eac optlonally stltuted by 1, 2,
Ejﬁuﬁ’ 8@(1% suﬁ@(‘ik?'uents 5 i ndependent ly selected from

hal o,R' GH, S(QRKGONRER" GCENRR NG1s 2liyCZ, Galihyk YO ydlkynyG hryh

ot G L S
R‘f , NRSRh NR9' C(0) R, NR9' C(O) OR ,
C(= NF@ A8 CE’Jalkyl or C;.; cycloalkyl;

R*, R*, and R* are independently selected from C, ., alkyl, C,. alkenyl, C, 5 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, alikynyl, C,4 haloalkyl, Cy', CN, NO,,
OR®, SR*', C(O)R™, C(O)NR®'R!!, C(O)OR®, OC(O)R?, OC(O)NRE'R™, NRE'C(O)NRE'RY,
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NR C(NRI)NRgl Rht, p(O2i P(ORel 2, P(ORe' e,

P(OOR'ORn, S(ORn, S(ONRY' Rhl, S(O)2Rn, and

S(O2NRg'"Rn'; 1 10 or R2 and -(R3a); (VV)b_R36
together with the N atomto which they are attached

~forma 4- to 20- nenbered heterocycloal kyl group

optionally substituted by 1, 2, 3, 4 or 5 substituents .
Nhﬂébﬂnﬂe(mRWNﬁ%(eﬁiRGdc(ém)?{lhﬁhqmg _‘N&{\J )ﬂ&r(%@g«m Y%,

D o Wy e e
R R mm@@mgecah from HNBAlkyl, MRS, ©) Nz ——

Q

g ?‘;‘;%é;%%‘f;;“%“’p o "F%Mb%% 8@@%@3 o Sypituents

gé Ef’ﬁflﬂ NRGW alkyml, Ci(balogligd, Crea) r
h%k’iaﬂamh?yém NO;, O, 6k @l@R‘( ¥O)Nr mgﬁeﬁ 3’% (%)y{\h th the

£ glagle tached f
@er ed’ het e@gﬂ\tjg g\gﬁ Q%C&QPB OB FG?)QRI' ﬁw“f&“ut ed
PR CENRINRER™Y @RS ,, PORE B@I)R‘t&‘}elr(t))ms'eké,cst@mﬂ g@mmi SOXR",
ol s@)mRKkp:, C2.6 al kenyl, C2-6 al kynyl Cl -

hal
C? O§) ﬁﬁg%—@s&@%ﬁogﬂmw&eﬁ atom to whxch ﬂ(x:e(y?r)e Izttac:hed forma4-to
BepaybrrghetetocniRgl@EOINRgoRE subthQtecNRQ R3 4 NREbGLAR!

M 66 SR eV mgg LB b %&wg@ N NO,
BEHLS T el o Tt @5&’5@ 6
MRAR LNR?Q@)MLWWO)ORGZJ(%M?RVINRsl@g-_quijlast@ E;
p(yylgalpkoﬁbR 1@1@’( 8 Cls‘?@)ll@é‘lk‘“ aryl-al kyl

SRR PR %@mm@hawmmﬂ,w
X @ychigAR a4, to@()-@)e@&ad. hefedodyEl) Cézgm !B%%B&%ned %W 2Rl 20r
¥

Nmatgén@sﬁéc%d ﬁ&ﬁh %2%9 Q?égnﬁ R Bpigalio, Cy', CN, NO,,
FR™ RROLEOIR”, OCHDITRIR NREC(O)NRERY,

1f zrfeé(zam NR‘C(a)mk R&—Iﬁ{)@agﬂﬁdfm@ *Nﬁé&' * %%R)R Y
(R dbr ok 5@"5 " SO R S OHE i sipiRerly

cycl Baif b, Gi- Gk’w C:aﬁ]éterwe% %Wbcg&hlh@ﬁyahrk]y&ycloﬂ@@ Reteroaryl,

foptotyolakl, yry B oAty Rty DietRRG o‘éyc a‘iﬂ%{ Bkg;\gﬁ 2QOR,

Sﬂadﬁgﬁfd ggﬁ% %ﬁé@éﬁ gf:{bg]g!y ggﬁ%% aiNR‘y‘F@bR Mo,

TWBR“@IRI‘C&I@DMSH R, BRER, mbneembmﬂaﬁd C2.

MO)QRRMBQO)IR%(@NQ#}RB e of 16 ntly selected from
al kenyl, C2.6

|
aI Ky nya§2 aryr depe&‘ée@(?yosﬁ\e‘f&?&° i’rgl*&]k)@;ﬁfyl hefergaryl, cycloalkyl,

'he*?ew@aqﬂwy prfalkyll hete@gtylalic@ly@loaRylBlkyl pund h@‘&y@&amylajkyl each

opﬁbdﬂl@ edbeteiitd by oSEdr 8le @@séﬁft&mgﬁé&i&:&tﬁ %elec¥e8 ﬁ?]rh’ Lakf Flgﬁ\éqbl (g}‘l

k and 35 heterocycloa
a‘l‘o"&f’??u%ﬂﬂe‘%““ﬁi}y > gming C @5 a5, G Gl opring (o o, Ca alkenyl, and C;.
Gﬂh@épendently sel ect ed fron1ha|o C 4 al kyl ;» C24

al kerryind REZ uﬁh&x&){é )Sﬁ‘%e%éﬁ‘g &l amghmw’}%@%ﬁ%zs

%%(eyéf‘?d%y%ﬂp]‘ﬁ mg@‘b(@)yhhs NRgC( o) ORcs

C( =N NIRS CRand @ﬂ&hﬁepehﬂemy)s%dlﬁbﬂa

h&ér@)ym eacfép%%%?%agqmte {)}q R 3"9 ?rsggﬁgﬁeag ;E?pﬁn 2 @.ﬁlﬁptéQj

’Pgﬂ’? b 2+ akenss Cad alnyl, C@ha@alwu@wloa ORZ-R>atRWRAy| |,
C14 5 hanaIkyI aryl, cycloal kyl, heteroaryl,

het er ocycl oal kyl , arylalkyl cycloalkylalkyl,

het eroaryl al kyl, heter ocyé:I oal kyl al kyl, CN, NC2,
ORe4, SRe4, C(O)O C( O NRg4Rh4, C(O)O?a4 OC( O Rr 4,
OC( O) NRg4Rh4, NRg4Rh4, NRa4C(O) Rh4, NRg4C(O) ORe4,
C(=NR )NRs' Rhi, NRgl C(_ )slRhl, .



P(Rt4)2, P(ORe4)2, P(OR 4Rr4, P(O ORe4ORf4, S(O Rf4,
S( O NRg4Rh, S(0)2e, and S(0)2 'JSMP4Rh4; Re is H,

C .6 alkyl, Cl.6 haoal kyl, C2-6 al kenyl, C2-6

all cynyl, aryl, cycloal kyl, arylalkyl, or 10

cycloal kylalkyl; Ris H ORd', CNor NX2; Rd is H,
C 6 al kyI C { bhal oal kyl, C2{ alkenyl, C2.6 al kynyl

bpis B b ks

i REITOk KBt Sctble SenS XL OB bRk on e

INRSA N@%‘WWa YARCHOB )alP Baylt P(OYOR0B”, SO,
zstdgm%“ Sz,o)zﬁ‘3 andgd),LNIERG al I cynyl, aryl, cycloal kyl,
het e e 5SS L.02) M g K Vb, ., .

5 H@P@Wb@ylcwdeﬂﬂthwm hetwcyclﬂﬂ&}'l mﬂcyamlomlalm deteroarylalkyl,

inastepanagRidICNS ﬂ‘f@@t{e‘fw‘r OOV, C(]6 s’@\l"l@tb)o@, o€0)r",
W%Jﬁéﬁ%%ﬁ@é%%@temﬁw TR
3 )z, HARRPORIRE, H@NRTORUSMIR Y SEOMNRAR LB Oh,REAmd-HONRR™;
al kyl R i€, p@J lﬁmbancyﬁlé%yafté&t K&A¥, ary a]rQ%vc alBY, SR or

ar I oaI aryl a cycl oal Kyl al'l cyl ;
10 é{ﬂ(ﬂ%? and e are independently sel ect ed from

H C, R“eslé,quwa@Nca haoal kyl , C24 al kenyl, Cm
al kynydt i Ha(|31¥ ley C\O{_Qila‘}}ﬁjkyly Malﬁ!n (,azl %lwél e@ﬁq,yqloalkyl ﬂylalkyl or

al kyl; her’ W tht
8%8%&?16‘%”“ ch they are attached forma 4-, 5-, 6- or
7- meRbEF KT hiR Caroipgepindantly Siebtedfroailt] p,&ﬁcync.éﬂ?gaanan d,.cRiRtnyl,

15 t(@&%&&@i c%ﬁgl d, hﬁlql}lyla&ﬁr@ya&t %Rﬁrgfgge}/%o%gﬁ }a%ﬁi\&fj
‘gb‘%al@fl heseraearyl %1ﬁ4§et96@@?%\ﬂk% th the N atomto
vvhl chRT,RBR® andR Hiré ﬁaﬂpeﬂexmmem:tai ﬁ4am,I—I B4 alkPL, CQhaldalkyl, C, ¢ alkenyl,

'@”Qfﬁlﬁ%h%j Eora@ﬂmg@g#mh&; r R4 and Rh4

t oget'h they are attached
form 5 R, R’ and R arepdependently ﬁ%’é‘rﬁéé‘t”e@ fraelylooy blesliy ks

20 gilenyh C, Rlkyiys ad, cyeReliod arydB, and dycioBlighl@l; 1; b is 0 or 1;
rsnl zggr % RM ?5 all;hl oa?erzttlfdegglde& sglldted ﬁgmiiogir_s 7(:‘[15; 'h% Oag(yl Czs ‘
kel Cagpliym avl pasloglkyl prylafiyang cycalisylaligl; | 0 some
enbodbrRETEh&R™ 1be@iar Rt MtSm toNhickIheY are attached form 2 4-, 5-, 6- or 7-

membered heterocycloalkyl group; |

25 " 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-
30 membered heterocycloalkyl group;
R'isH, CN, or NO,;
aisQorl;
bisQorl;
misOor1;
35 nisOorl;
pisOorl;
gisOorl;
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RRis H 10 -(Y' )4 (R4a)r (Y2)5 Rob is H and -(X)
(Rsa)o (X2)r-R5b is H then -(R3a); (W-R3b is other
than: \~ i) phenyl, 4-iodophenyl, 4-chlorophenyl,

4- br onophenyl , 4- nethylphenyl 3- et hyl phenyl,

2- met hyl phenyl , 2, 4- dlnethylphenyl 2,6

: dinethylphenyl, 2, 5-di met hyl phenyl, 3,4- 15

di met:hylophenyl, 2-net hoxyphenyl , or

2-di net h Ltam' no- 5-nitrophenyl; ii) - CH2ZCH2NR'R",

V\/heresllsr?\é ch R and Rs' is, |ndependently, li, ethyl,

- C( @s-loxadisax 6l e optional I y substituted with am no,

or phegiwl, 20pk is@p@lhdy having at | east one substituent
which.is nifro; or iii) C _3 alkyl, -CO)- (Cl -4

hal odl#& P53 hashthyl , or benzyl. 20 In sore
enbodi nents, when Ring Ais phenyl having at |east two

subst YN thyI [fir ~~pp -(Y 1)9
(R4a)ﬂr‘£°%§%t§’5mmmhé’ (Xl)m (R5a) n_( X2) n- Rsb
is H 25then-(R3n)o(?f? ot her than
unsubsti t ut ed- phenyl enbodi nents, when Ring A
i s phenyl having at | east gone ubstitutent which is
nitro; -(Y)9 (Réa)r (Y2)sqRob i.s H and (X )m
(RBa)n _()2 Rsb is H 30 then -(R3a), (VJ)-R3b is

ot her tha razolyl substituted by Cl1 alkyl. |In sone
enbodi Ment(E), @ RRMAgs Maidss 8 NNON R2 is H,

-(Y1l) a-( g-g) ((REA)’Z)& Rgblsgﬁs H and -(Xi)m (Rsn)n (X2)P
R~ is H th en- W-R3b is other than: i)
phenytPe“oBQt 'tut ed by 1 or 2 substituents

selected fr omlhﬁérm 4@adopherdl, kyﬂlqrophaiym-ﬁiihﬁo}ﬂlzﬂyoxy:,ethylph)nyl 3-

';ﬂé?% r q R
i ndepen dgﬁﬂpﬂ&ﬁ f A—&mglﬁs[ lenyl, 2, @ :{nm lylptn t ef5 dlmetl1y1phenyl 34--
SR @Pf‘ﬁlnwlt wd- ‘W*’ﬂ‘ﬁla‘alﬁ‘? hpionyenybheny |

opti onal | y substa:mmigmxw tzlktrelleﬁuhR?arrdIRt’ fsqn&jsenaenﬂy,ﬁ ethQl, 2

Qg&))hdx%d%%olé %phgnggl subst% eg ?‘mh axmno or é}}% Oy(P %1 al l&% eagt ’one

G“bSWFQW}Wh@néTGmfof q and s |s 0 or 1. In some

enbodi ment's, e, mkﬁsc@;)(cthmaﬁ(ﬁ)en@humc&bmnd pisO
or 1. 15 In some enbodi nents, Ring Ais heterocyclyl

optionally substituted by 1, 2, 3, 4 or 5 R6. In sone
enbodizserregbodRpenty, when Ring A isphengl havingshleaseto krbstidyerse yiadh e
apypnal |y substituted by 1,
(¥ (R*)-(Y?),R™ is H; and
XD (R™)p-(X2),-R™ is H;
then —(R*),-(W)-R® is other than unsubstituted phenyl.

In some embodiments, when Ring A is phenyl having at least one substitutent which is nitro;
'Orl)q'(R4a)r'(Yz)s'R4b is H; and
-(X‘)m-(RSa n_(Xz)P_RSb is H:

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

In some embodiments, when Ring A is_
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2,3,40r5R6. In sonme enbodi nents, Ring Ais 5-nenbered
heterocyclyl optionally substituted by 1, 2, 3, 4 or
5 R6. 20 In sone enbodi nents, Ring A is .5-nmenbered
heterocyclyl containing at least one ring formng N
atomand Ring Ais optionally substituted by 1, 2, 3,
4 or 5 R6. In sone enbodinents, Ring Ais 5-nenbered
het er ocycl yl cont ai ni ng | egst one ring- formng O
atomand Ring A is optignall bstituted by 1, 2, 3,
4 or 5 R6. In sonme enbodi nent\s, Ring Ais 5-nmenbered
heterocyclyl containing aW¥ | east one ring 25 formng O
atom and containing at | eas® one;ring-form ng N atom
and Ring Wiig; optional ly substitut ed by 1, 2,3,4 or 5

R6. I n sol Rt Ring Ais zs~ N NN NNO
Sor S 3l %b&e)nﬁ %rd nts Ring Ais 9 ~S "k
NNO' N N N(Xbr(Rg) -Fn-RGwi embodi nents, Ri ng Ais N NN
0] Sﬂeﬂ—(abjmzﬁ@bgd{hMS R is H, C(O)R C(O)(RS

Cl1. | ky. C2-8 al k |
cyc Ig 0 gl k y+ phepyl ?p%?%?;% VPS\{““% Per®e ;PF%IQY%% Vl"c*e%ffoyllhalp,lé‘yi alkyl,
EWS-o8eRY | al kyl , heteroaryl al kyl, or
het er ocycihoah er o}
y Cily JCHLWR 1Y boherdidka &%ﬁi“% H&egendenﬁ‘yé dﬂa“ﬁ’é %(8)

C( O ORrB.
%"5‘)“?‘ ?ﬂ“‘g’%g)éfwg%*‘eﬂgvﬁcp@f@shwﬂ epth?fﬂls Bt wifl) er@mie or 1 or
Relger H In sone enbodiments, R2 is H In some
enmbodi mengtige & e ter oaryl, or
het er ocycl oe{r%%? @gﬁyop%allﬁ%ﬁkgﬁkﬁmb ‘ituted by 1,
2, 3, 4 or 5 substituents independently selected from

hal oIns@me@nmaimydts,wmrﬁoahdnamyﬁmo@zndﬁsmrkenyl Cl 4

hal o&kdome Sdbo 2 " ,

C(O Rn cg?émp’w f%wé}%%“ %“bf 6'\5%”

o( o@( rtmmﬁlyl opmlymututemwg DpRns R
NR5 ORhbodimes, Q\IR | 5R6H6, midRelell MR IR0kl
PR R, P(O)g(e ‘ﬁ,.,?;, B(O,GR o, S(‘Wg?l’ y Kby
S(O)%Rﬁ%@ S(O2Rn, and S(O2NRg'R "' In sone

enbo ﬁ?’%md‘ﬂg‘éﬁ Rigg éﬁwmwermmwmpummmbmau y, 4
gyRStituted by 1, 2, 3, 4 or 5 substltuents

nde tdfrom al kyl, C2-6
él ke%%@ %ﬂo%ungﬁékﬁm 1%13 Sdﬁ.ej-n cﬁﬁsﬁow]yl co@a.mmg at least one Ting-

rmung N atom and Ring A is optlonally substituted by 1, 2, 3, 4 or 5 R®.

In some embodiments, 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°.
In some embodiments, 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 1,2,3,40r5R5

, In some embodiments, Ring A is
N o\ e
A B
~o7 e ,or e

In some embodiments, Ring A is
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20 4 hydroxyal kyl, Cy2, CN, NO2, OR, SR', C(ORn,
C(ONRgl.Rh', CCOOR', OC(ORf",

OC(O NRg1Rh', . NRg1C(O NRgt Rhl, NRR R', NRB' C(OR,
NR9' C(O)OR.', C(NR )NRglRh,, NRg1C(=NR )NRg'R'',
P(R 2, P(CRel)2, P(IOWR, P(OOR"'OR, S(O Rn,
S(ON-"Rh, S( O 2Rn, and S(O,NRg' R In sone

enbodi nment s, [ phe opt nal substituted by
1, 2, 3, 4 or 5 sugs endent |y
sel ected from hal 0, aI kyI jC2\6 al kenyl, C2.6

al kenyl, Cl.a hal oaNKyI/,N Cl-4 d}\nxyal kyl, Cy2, CN,
NO2i OR, SR', C(OR 9 C(O #Rg' , C(OOR, OC(O Rn,
oq())mm,eahbodmgas Q)SNRSI Rhi, I~RglRhl, NR I C(ORf1,
NRg1C(O OR', C( NR "Rhl , Rg' C(=NRi ) NRg1lRh1, PW 2,
P(ORel ) 2, P(O)V\X/ P(O) ORWNS(O R, S(O NR9' Rhi,
S(O2Rn, and S$(O 2NRg1lR " n-sone enbodi nents, R31i
is aryl, cycloal kyl, heteggoaryl, or heterocycl oal kyl,
each optionally substltutéd/by 1, 2, 3, 4 o0r 5
substituents independently sel ect ed from hal o, Cl1.6

al kyl, C2.6 al kenyl, C2 10 6 al kynyl Cl1- 0 hal oal kyl ,

Cl. 4 hhSP@P @X@Pé@k@ﬂ R‘lﬂ? C(@NZ CM)DR CRSRy), @{e@}eﬁiﬂ Ca.s alkynyl, aryl,

[

NR)NR Rhl P(Rn)2 P(CR 1) 2,
P( 0) #ea%omp m@é@@mhmﬂ(om O/BNR*R® S @D)RYLRN' |, S( O 2R1
, @Nnlin oo prdfIRBARR  is 1, GRS YEO Wodl ments, R31i is
aryI s heterogﬁ%% eﬁch optional ly substltut ed by 1,
270 tit'uents i ndependently sel ected from
haI ohmeenlaﬁlklydts RGH6 al kenyl, C2.6 al kynyl, CL. 4
hal oad ek embettimentARFY %P&&Xl%ﬂ%y &Ecr%y% &%N %I\ngjkyl each optionally

oW
%{‘% e&%l_[ @14 o i% WCWM}' Semgd meI.haJONRS 50, Rilkenyl, C,.
Ry () iakalkyl, A WX)’MWCN NGBS ofX! - " RoNRERE:

2 0 m ( C%ﬂ gl el
SRR Bl ol e

S(O)NR*RE, S(@)zkﬂaxﬁsm;mvkm uents independently selected
al keny C2.6 al kynyl

f K) 6 ,
r o +ﬂ H%}lfn % %a’ylﬁ%‘i’eé??%faﬁwpmwubsmed MQZ 3,40r5 .
S@jz{ntuent%p@epende@{y@lmg fr@h DidRYs My, C, GKOB, Q)ﬁoa]kyl o

NRS @) Rl
T o EU R R can
&(E%@ K WO)%‘ER PW?—’% NE%%C(O)IR(‘@%}Q(O)OR?‘ C(W‘[R
NSCOHRBSINRHRY, PRS) RERF!),, P@)RH1S( SebydiR WRsign f
aggr‘g@,%rﬁaﬁm S, R31|12| S )Zaré;’lmg cycl oal | ry’I 0 )EetsggoarRl S(O&R’
heterocycloalkyl each optionally substltuted by 1,
2, 3insgingsmbadimentseR’} is phemsi spmwdepbmlamby y, 256k &stsﬁﬁurﬁdh@m

ﬂitﬁbeﬁden@ slre&edeﬁlolﬁme, Coa6), & ﬂ@agJé Ly,

| SR, st G i 0, F

héi? Oﬁwﬁﬁiz ‘%d%)@i SR, X Q(D)NBE)R“ C((?ZR” OC(O)R“

CGIOO)N)RNRBJIWE(@R%@( QkNR%Eb d}% 4}15910(
§|ﬁp@ 1 h‘l , S(Q:R"

AR Dol e B 5

XMRO®BAi nents, e is aryl or heteroaryl each

O pt i Rethd aandth&El AUt ﬁ'ﬁ ctg'yloé:kyl Feter?aéyé, or l?etero%%claﬁaﬂéyl, e@ff ogtiona]ly

18 ts [ endently se rom 4 _
B b E 52k e pleiCromeh oty A, s
Cy2, CN I\I(IZ OR', SRel, C(O) Rr', C(O NRglRnh',
CCOOR', OC(OR, OC(O)NI? Rl', 25 NRg'C(O N RglRb',
NRg1Rhl, NRg1IC(O Rf , NR8''C(O R , P(Rn)2, P(OR")2,
P(OR'Rn, P(O OR ORn, S(O)e S(O) NRglRh1l, $S(0)2e,
and S(O) 2NRI' Rhl ..
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In some enbodi ments, R3b is phenyl optionally

substituted by 1, 2, 3, 4 or 5 substituents

i ndependently selected fromhalo, Cl.6 alkyl, C24

al kenyl, C2.6 al kynyl, C14 hal oal kyl, cyz, CN, NO2,

OR', SR', C(ORn, C(ONRSI Rhl COOR ", OC(ORn,

OC(O) NRg1Rh1, NRg' C(O NRglrnh' NRs1Rb1 Rg 1 :

Npm@@ @rmoancylp@ R??)"ZOXYP’Q@RCY)C?? NP @Rﬁm?(bﬁ(wé?@“%
RN ocGRONIBNRR™, NRECONRARR™, KRER" DR CNIRY', IRF'C(0)OR™,

S o i ')e np )ﬁ%‘l@ﬂa% ﬁm&%ﬁ‘ S(O)R",

(S@MK%)R‘“ G(CIDR aﬁtF&E))zNR"‘R"‘I n some enbodi ments, Wis

(CRa RQ%Jme [nb((d%ﬂtl Wml%gbh bﬁox&ﬂﬁﬁb@xﬁﬂa &y 1R sor s
YI is (CRRF 1,

Rb
ts m@p@dw %tpgbg—om halog(1s zl{qéﬁ)afalk 3@((“@, &y%%?aloal&yl Ci-
J}h &9;%1 B AENTROL, DR SR @(oﬁ@Ra(Bmm‘R‘“ C(O)OR®, OC(O)R™,

(@!@Eg& O RRem LR C%a%?‘g{gﬂ;?‘dhﬂ?&b?m 1><C(—isxi)lxmﬂ‘k‘“
(mmﬁe@“hm(‘m N, P(OJR*'R (mpga@'bﬁ@mwgw SR,
e LI
1- 8 afe&yre m@zdugeﬂﬁ} 3?:_\1591}6*1}'1 gqthggy %1bs§ oy 115 f‘érs Riirdfs |
Oipdepentieally s¢lectSiftdmthalb, l%%qb? %alkerﬁrl, E? gdimyc ﬂ,.g;}oalkyl é:i 4 3
N ; Rt
e Y S
sm@@(%og% (d)lB@ka'Cﬁ dﬁ%RRfS(O)RN@d))RM‘R‘“ SOXR",

NR

I\Rgég INRO' R, (Rfl)2 p(ORt)z P(O Rel Rfl ,

p(O Oﬁh SoRbhbodiBEiD) RF’hs 2ryS 0N HRkparyl S By Rycloalkyleaglyptionally
?éucg)%u NIRQ§FQ|3]% él)ﬂ'e})rsg%{rﬁﬁenﬁ'méﬁg 5@%&6&?{%& ﬁa‘&)w@méjkylgcm alkenyl, Co.
B e 9al°a§fﬂb%>f ﬁ%% 8y OBy» SK Céo)%s C@%g‘& e ocon®,

S okz@a)muéhNag‘cmﬁvmh‘dmnhymw@WeuRsm(@)ﬁm‘am )2» &ORE ),

alp{ﬁﬁﬂ{ &Cﬁgg)@‘g '&g@g % BRW'SM'%Y'O?d %@aﬁNﬂﬂi{‘@a' kyl
(x:(o) F\lpsomeewd@emﬂgﬁ % ysub %&yl% 44r5
Nishstitebdl Bﬁeped&%y ﬂeﬁ}mm ha[ﬁ( NRW@YU—@ 6 a]kynyl Cis haloalkyl

(Ptg g&,ﬁ&g&% R% )R g‘ﬁ’“@ %&))o}@ éQ)‘%C(BNR#‘R‘“

and

:

SABY @NR@*R%“’ NR % BHEC 61& PP P@@ YORF k! |

C2(@oat BN ${o)ROBOFAB R, Bpnit, mmmm‘l onal |y

DSt §5d » 3 or 5 sul s ent
Pty Eoph i MBI, s e
al ukiewyclenﬂy@gecteg frgan lb&lﬂ)ﬂx s alkyh Czs apfgqyb ggék'%}qynyl @.a haloé}qr sz@gN NO,,
ORR*! SlsRC(O)R’Ct@)‘RR“R‘” (EDPNRITRT, C(GNRRRM, Nm@mwl

Y AU it Qb LT o ML .

p(ﬂt@WR‘“ﬁ«m pd SPNBFRE e, p(OOR ' ORf', S(ORfI,
S( O) NRE] b embSEints is (CRES, (GH-D) DR RN CRE ICONOER),

enbo | kyl, heteroaryl, or
he@@%@gg\gﬁ%@) Oégﬁﬁﬁg&o%%@a%ﬁ ysubstltut edyby 1,

2, 3, InomeGntwdivsit, mem&”):wd@%'&ﬂ@@ﬁmy sel ected from

hal 0, Glefie @Lﬂ&ﬁl‘nenmc%‘ é(@imrmkm")@%ééi@z@ Rkamado)macm") or
haI oal, k I O NRR

C(GRBR: 8))Rf OC(O) NRg' Rhl, NRS' C( O) NR8I Rhl ,

NRgtRhI NRR' C(ORF, NRSIC(OOR', C(=NR )NR'IR",

NRg' C(=NR )NRg' R', p(Rfl)2, P(OR')2, P(OR IRE,

P(O)OR IORf1, S(ORf', S(ONRgtRhl, S(O 2RI,
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and S(0)2NRg' RF. .1 n sone enbodi nents, Rob is H, Cl1.8
al kyl, C2.8 al kenyl, or C2.8 al kynyl, each optionally
30 substituted by 1; 2, 3, 4 or 5 substituents

I ndependently selected fromhalo, C -6 alkyl, C2.6

al kenyl, C2- 6 alkenyl C 4 hanaIkyI C 14
hydroxyalkyl

(O mgmmbmm mW oﬁégg NRganl NR
| C( o NRCI NRg
Q@F‘Wﬁ J:zf(ﬂ;z)uq@wmm or

)F@(P}%CR w(m) OR ' ORf' S( O R1' S( O NRg' Rh'

S(0 ome T 1 I’Tb d t
{0 e L s gyt 7o
het e?”os@i}%%/"l?&‘f"i?‘iﬂts Re‘é@h! alkp; Gotleenylyor Cauglismityl, bach qxﬂodayy 1,

@bsti@ted Wy 102, 35¢ B 6 mgﬁmeuema@muﬁdﬁﬁeadﬁﬂ% thosceL ﬁﬁli Jné:%i
y

ﬁ?jﬁ{f 1131@31@1 oso Igi 'C%(CEN& ?0)@%3 PCORT,

aamm m o IE’RC@ RO O

m P ' ) a
SO OR %(ﬁg) N)gsﬁf)gem p’&%g?{qBﬁNR)(d)g? é@@ﬁ{‘ Sk
P(d? P(O)Re R, P(OOR' ORI, S(OW,

S(O NRS‘PEFGEFMC‘“S?@) Be myl eyrloplisy, @@CNRQ ‘oRitterocymiohlkyll [2ach Optnally
shboed IWEI;T.! 3,4 dRS Bubbtfucks mhdaenaéa RIRAATER 1 dealih, .

ot s R A
%%(9?1\%54 CCDRRI RGBS RENREC(OR”, BREG(QORS CommSNRIRIENT S

Nkf&epmﬂnmhl PG| more(lp prﬁﬂ si5kn K\ oynke:Bsi0),r0
WC2-6 al ky nyeea tdi hall 5(?25 gkl %((%li (o SORR",
oxya‘?k |, o2, CN 02! Rel. SRe'. C(OR

C( O kg oduezn@) BreC,s alRl( @) #Rfehyl, oloumm DO« bnau R

_ sﬁﬁs@)&mhﬂ] 1 ) oNB&iaRlﬁlents &Bpen @ j&n%m é(gz.s al,hl(edyl C,.

14
y el*ﬁ?“”*’l“YNﬁ% Cé@kéﬁ@@ S% Csml‘i% CE@)DR“ OC(O)R",
( 3 NR#@&)EBE‘X?.NRB‘R%MC(O)R’Qrmsle(moﬂﬁl RRNRONRABD i S
me‘c@mmdwy bﬁaﬂ (SR, $Rppatipn d%“%i{mérlﬂzk, );fc;)ﬁr% IRY. SOMR",

gbg %¥ roaryl or heterocyd
op nalTy substituted by 1, 2, 3, 4 or 5 substituents

15 i hdepremieivhdng, R0k eglf @do&ﬂ]fyl)mtdi\@b@ or }@aem@yc%blkﬂ | eachGtiofatt
sﬁ&skt@t@d’dy 1, ‘C?Al b E%E%len % y

é} ?al}cy 1% ts%ig’, 3 z% ew@ﬁ%&e@\'&% epyl, C.

CORNREIRRIRY, GEORT, ORIR”,
Q(IFQ@N&( '®) @Ré‘C(O)NRFm NR“‘E'(‘ (B%‘b)ci)R“ RES): éﬁ‘ —NR )NRg‘R'"

f@%ﬂ O PP B OO "OEzb- S(%R‘il?q §Q%,

ts "Rob is Hand R5b is H C1.8 aIkyI
al keinydme efﬁaedamahsmmyn c aﬂm cnagwl qp@mm 1 S&E}W
ubsgltute

et o013 o5Liihe el e LD B L

uen
Fﬂkml Cr@tal(@ll@l fey4 hydery4ksa, |G 6% NOLARE SR kxo)x!‘ C(ONREFRY,
drra)logaa,l dQOR" @C‘kO)I‘W 'ﬁ' WRG‘R%B‘R g@x Felooyore

AD
TR e I RIS s L A —
S{EYRTR OPORAI", an S RRNRRMR ' | 25 NRs 1C( =NR) NRg1Rm

p( Rnl)‘xgomepﬁx ) .

% Qt y%g T?t,] g gé;) g%l%?!:lg Yeéﬂkgg.o%%g‘ocxc}?%%gﬁch optionally
SRS S“F‘@“‘%—P%?P@d eleatedtombalo &, ahlkyIC,.; Tyl C;.
al kenyl , g al kynyl, aryl, cycloal kyl, heteroaryl,

or heterocycloalkyl each optlonally substltuted by 1,
2, 3, 4or 5 substltuents17

:O
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i ndependently selected fromhalo, Cl.6 al kyl, C24

al kenyl, C24 al kynyl, C 4 hal oal kyl, Cy2, CMI, NO2, 30
OR, SRel, (O R', CCONR9'Rhl, C(OORe', OC(ORFI,
OC(O NRg1lRh', NRBICCONRg'R "', NRglRhl, NRg1C(O) Rn,

"NRRIC(O ORI, P(Rn)2, P(ORe')2, P(O) RelRn,

P(O OR | ORn, S( O)Rn S( 0) NRg'R', S(O) 2Rn, and
RGhANBbalBhi) mgra ggt Bt R, ok Rldwhpi?) S
E&S%Il F?Ef?()% OS( eC(Q 'R, NR?ER“‘I m‘&zmﬁ NRg’C(O)OR”
CrbBOIRHEH] mg‘m—mﬂRSRh& PR"DHORD,, P(d)l&‘l@ @;{ﬂ
g(o)mgllfrggﬁgﬂ{ng's@)% g 13 In sone errb nts nd

p are one ‘enmbodi nent s, alsO In sone
enbod? ¥EaebodimentssRisH. | n sone embodi nents, b is O.
In SMmeam&inmnﬁ%mec,lsﬁkﬂ czgaﬂcem@ %%@1 g]%q Is
i nent.s. ¥ di ment s,
frteroaly o8 SRS T Sttt gl 3, 4o bt
wedpendénthesslesied fomihglo, @, ¢ alityh) Csaikenys ThOMiyAe, rd,_ﬁhaloﬁk}l] gl In
1 £ Lmis
R LR I o Broed B RSB TS,
QRORR" R VRS CGINRERY, NRERH, NRSIEE0)BADRICHO0RS CDRISRARY | N

NRAG=IRIDREAR RS, PORT)S Pb R"ﬂ“npé 1R frtg@ st n
gnﬂsd ERITE errbodl(rren)?s( ) ( ﬁﬂ@ I'n K TSORR ﬁh’é(g)zR ’
E)lrrents t |33 In sorre errbodlrrents t is 4. In

s orre MeseBeebadinets, Ris HeCi@alkyl 103, ey, cem@ﬁgu EBNEyGloalkdl,i S
Heteroatyl) or&@t&ﬁcyﬁm@ﬁ é%&all}’suﬁsﬁméﬁ%yzp 2,31y (}% 9 rs‘{‘l%stl’tuents

ﬁg@%ﬁ‘%" I hagsiplito 4 0o 2ol el o el CAV NGV
OR", SR, CAORE CERNBUR'HEIROR\OG(G)RS, OC(O)NRE'RY, NR¥C(O)NRF'RY,
NR*'R", NR¥'C(O)R", NRE'C(O)OR®, 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'RY. :

In some embodiments, R is H.

In some embodiments, R is H and R™ is H, C, s alkyl, C,.; alkenyl, Cys alkynyl, 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,¢ alkynyl, C, 4 haloalkyl, Cy4
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)NR¥'R™, NR#'R, NREIC(O)R", NR¥'C(O)OR®!, C(=NRNRF'RY,
NRE'C(=NR)NR#R™, PR™),, P(OR""),, P(O)RR™, P(O)OR'OR", S(O)R", S(O)NRE'RY, S(0),R",
and S(O),NRE'R™,

- In some embodiments, R* is H and R™ is H, C,.p alkyl, C,.s alkenyl, C alkynyl, aryl,
cycloalkyl, heteroaryl or heterocycloalkyl, each optionally substituted by 1,2, 3, 4 or5 substituents
independently selected from halo, Cy.¢ alkyl, C, 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)NR¥'R™, NRE'C(O)NRE'RY,
NR¥'RY, NR¥'C(O)R", NRF'C(O)OR®, P(R™),, P(OR™),, P(O)R*'RT P(O)OR“OR” S(O)R",
S(O)NR*'R™, S(O),R", and S(O),NRE'R".

In some embodiments, ~(Y')g-R*)~(Y?)-R™ is H and ~(X"),- -(X0),-R® is H.
In some embodiments, a and b are both 0.

In some embodiments, r and s are both 0.

In some embodiments, q,r,and s are all 0.

13
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30 In sonme enbodi nents, the conpounds of the invention
have Fornmula Il: HOB Rib RBa/a NXt Rsb I m H N~
NO Il 14 wherein: X is (CRaRb), or (CRaRb)"
C(O(CR8Rb)V,; R32 is C 1.8 alkyl, C2_g al kenyl, C24
al kynyl, aryl, cycloal kyl, heteroaryl, or

het erocycl oal kyl, each optionally substituted by 1,

2, 3Inﬁmﬁgm@m&ﬁ%§ghﬁyg@%&h%ndependentIy sel ected from

hal o, .6 al kenyl C2.6 al kynyl, C, .4
hal oé?fé"ﬂ em‘?ﬁﬁ'm%md\rs ONOQ OR| SR', (ORI,
(O m@tﬂhmbod@(m@),mi OC( ORfl, OO NRg Rht,

NRY' G QNBE e NRG RO, NRR Q(Q R, NRY' (O CR
P(REL) 2, P(OR ’32 %(O)R‘ P(OOR " ORfFI, S(ORn,
S( O bodiedty biRl, and S(O)2NRg' Rh': R b is H,

C . $Im$ohrybmbo$2mnts @isloenyl , C2-8 allcynyl, aryl,.
cycl q@éomlmbw?lgfr anyl, or heterocycloal kyl, each
optiqnal 'y subs ut ed by 1, 2, 3, 4 or 5 substltuents
i ndeﬂ‘é‘?ﬁ’ﬂ‘éﬁ‘f‘ﬁ%@&@ed from hal o, CL.6 al kyl, 10

C2- 6at dommwphbodifndnsOr i kynyl , C, . 4 hal oal kyl, c,yz, CN,
NO2, Rn, O NRS' R0 O Ore',
183 Eﬁ?@%"ﬁﬁg%e? o0 A0 ORe

OC(O)Rn NRg' C( O) NR8' Rh' , NRglRht,
NRy' & OPRAmbOMREMSGIOIOR” , P(Rn)2i P(OR 1)2i P(OR R,
P(O)(IRomGBlbodtﬁér@)Bﬂ:oS(O) NRglRhl, S(O) 2Rn, and
S(O RblsH C, _8 alkyl, C2.g alkenyl, C2.g

al kynyl, ary?lm cf@ﬁoalkyl heteroaryl, or
hetePH??éﬁ@@@NVﬁlﬂS@ach optional Iy substituted by 1,
2, 3]n<%moémbadimetRStktiuent s i ndependently sel ected from
halo I 15 C2-6 al kenyl, C2-6 al kynyl,
ﬁ“aﬁ%‘ifr%"& %CN NO2, ORe'. SR', C(ORn,
C(O) W@Wbodl@@@)mé O(ORn, OC(ONRgIRM,
NRS" & donbRdbodtients, MRS R', NRR (O R, NRI1C( O ORe’,
P(Rn O)Re Rfl, P(OORe' ORf, S(O Rn,
S(O)%ﬁf—'f ?z%FCgRS"g%“@)'QﬁQ% and S(O) 2NRg' Rhl; Cy' and Cy2
are irrdwpendémenksytisgl ect ed from aryl, heteroaryl,
cyclQﬂ%ﬁy&mm@&agqggﬁocycloaIkyI each optionally
subs%ltute 2, 3; 4or 5 substituents
i ndepengaHt §EP€EPed fromhalo, C .4 alkyl, 20 C2.
al kemnsome @dodimankskyinygl , C, 4 hal oal kyl, CN, NEQ, ORe3,
SReSID&@nBO )J\{BgSRh C(O) ORe' OC(O R,
OC(ONRS' R NRg3R NRgSC(O) R63 NRg3C( O) OR' 3,
P(R) 718, GRedyos 15s @) R'R, P(O) ORe30R, S(O) R
S( O) NRg8RhdpditénB)vZRp. and S(O) 2NRg3Rh3; Re and Rb are
|ndeggggggﬁkam?§legged fromH, halo, C,6 alkyl, C2-6
al ke , C, 4 haloal kyl, aryl,
cyclgéﬁﬁvwﬁmﬁgFéﬂﬁhﬂyl het er ocycl oal kyl , aryl al kyl,
cycl baxbkydndbdiyidnis, vieter oaryl al kyl, 25

het ORe4, SRe4, C(O Rf4,
C(e O)e N%E%%%’@WBW%W%BW W““%%tvofmglaﬁhg( %\|R4Rh4
NRg4C( O) Rh4, NRg4C(J'eRe4, P(Rf4)2,,, P(ORe4) 2,

P(O Red4Rr4, P( O) ORe40Rf . S( O) Rft,  S(O) NRg4Rh4,

S(O) 2Rf 4, and RggRh4; Re' e ,and R 4 are
i ndependent |y selec r

C, - 6hal oal kyl kenyl - }1( Xy)-C, 4 al kyl,
C2.6 al kynyl, aryl cMcIoaNkyI yheterdaryl,
heterocycloalkyl arylalkyl\\//

I
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' @5&&&1@&%@%1@%1 éyz @HJ '?@%)t "‘pﬁ@“é‘@%"fc

30 cycl oal kyl al kyl , heteroaryl al kyl and
het erocycl oal kyl al kyl ; Rfl, e, and Rf4 are
i ndependently selected fromH, C .6 alkyl, C .6
hal oal kyl, C2-6 al kenyl, C2-6  al kynyl, aryl,, i
cycloal kyl, heteroaryl and heterocycl oal kyl; Rs', RgS
and R54 are.independently sel ected fromH, C 6 al kyl ;.
(herdh: hanaIkyI C2 b alkenyl C2.6 al kynyl, aryl,

,and cycloallcylalkyl 35 Rh'

| LT
cyc EHZ&F&M é&?%&élﬂg%ﬂéﬂt |y selected fromH, G .6
aI kj/IR, lﬂltﬂk}ﬂl@awcmlcma@l)’ﬁm@l i@geanbl hetér o o?rlelé%wéo i,
[6) 9} [8) 5 a
@af:ly ti Qlw:s &@thtgnyéy'l f‘%lﬁ ak 5%4% eX?e t&sFlS e\ﬂﬁfn&ﬁakt ﬁéy.lkyl
gﬂcﬁﬁl&ﬂﬂ% lgallgy], Cy'gCN, Ns% QBF‘ R, GRS C@INRERY,
a@owbosz@)m‘abb;d)Ngmuwgo)mwarﬁt@ ﬁﬁaﬂd eth@ ohbkd
1 el le l hl
b, N ORI ook, S b OEr s s S i
e t o&etlﬂéﬁ A Craiisennl, € ellomploanyitryadalk biesercaty Boratitrag by,
faclr dptichalty-substimted 5-1, DB, 461 5 %Em@x{tsque &eﬁﬁy%gly&égﬂglgﬁﬁo Cys alkyl,
i m..s r ,
e el &9 3. Mgy . ot iopies, o 4,
SOHR 6OCQ%Rs@ﬁ@>ER%‘aNMQW*R“Hm%'L HRAQO)RANET ChRRY,m
RRY),, POR),, R(bRﬂRl(PE@@k@bﬂ Qo 8 ng@i sighi! R“ I U)W R,

4 (e} 4-chl oro
?h“f%‘f}h > Cag ke ﬁ‘gﬁv“ haéﬂw°1°aﬁwl§wﬁwbwéﬂtyrpcycloalkyl,
%‘WPPB‘?DHBTSWFMNL 2,3.2,085 shbstimbriythdapradutily, selected from halo, Cy.¢ alkyl,

8(8@{#3@%%@@% nNB Rarr?ﬁ?g%“‘ NR%C(O%“ NR® C<6)0R°‘)
?(Rg)e B@Rd‘én&(@),R"R’P—J P(@DRYOR?, S(G(F@) S(owawlasqom aﬁts((gmbrw
substth b €d aidabbe o cteRRL aV|n

fg,pe@’iub éﬁm il iR S oo ipal,
a?bk‘)\}’ ton étkt*"j}t“‘f 4 hdi4ond W}uentﬁmﬁwuy Seleqfedkﬁemixgdb Chrs alkyl,
@eﬁéeneln@g@lﬂcym%C& Jhalbiia, OB, NBb,, GRG5IcH, lc(0)kRP CRONRER, c(0)0R®,

3 d’ & e3 S 3
138)9 ggﬁ &ﬁi I\ﬁls;glfbsl?ll{t ut iégy%%j{i Q‘g &Q%{ly{g}( )B%Jk 2» POJRTR,
& PRUSHVR SHINBER G SR, sad$@NRER: r om hal 0, CL. h

al ky R} an€R’ fe iadickianasnlly se@&e&oﬁh—l&)ﬂﬂc}c’)bm a@%r ézéug{g%gb c;,y(;m,l Cia

l%ﬁa@f 2ryl, %Oéli@zh L BfRe arﬂa%%g @(:%lﬂégu@g heteroatylalkyl,
‘N i)%alkyl glds)? R™, KRG AR @@ch RYQ)ORP(@ROIR) 2,
S e KRR
ﬁié)@z\{rylg Sgiﬂpef oarylsl%ﬂ’ef4 %égll[}gﬁgl ’l'y substituted by
R” K" agd Ry are mdepenkently selsetert foom Hh Gepiintienthbalst Cectied, (C;.
afamo:m) Oaatkyl, Clsallyrd], kel oyci6edeyB nldrdeM Ybtero s ﬁqﬁ%% o

A ﬂ?é%%*l%@* iy PP 00 ) ey i
S

thﬂmdqpﬂdﬂﬂy selepiERofro@(IOIOR alkyINBg: }@()ﬂ])ygaﬁ alkenyl, C,
By, i, cfoblnR, h):tgnoarg(ag RedRcloaig( O ORe" OR*, S(O R’
S(O kﬁq{g,teh ng“%(e% 4 and S(O2NRg' Rh'
SR, anl pen ently selected from H,C alkyl C.s haloalkyl, C, ¢ alkeny],
Co.¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;
R™, R™, and R™ are independently selected from H, Ci.6 alkyl, Cy.s haloalkyl, C, ¢ alkenyl,
Cy.¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylaikyl;
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In some enbodi nents,. the conpounds of the .invention
have Formula |I: 16 RIOR4a y2 R&Ab N Yi r /s Rib WR3a
NHbaN1b5ay 2Rb AnmMR/n\ RZX1 wherein:
Ring Ais a 5-menbered carbocyclyl or heterocyclyl
ring optionally substituted by 1, 2, 3,-4 5 or 5 RG;
W X, X2, Y, and Y2 are |ndependently sel ected from

(CR Rhgs and(R@F@Eih R CRaR1

CR% O NR CRaa Q‘Bﬁ %&’a“ﬁ)““%%i‘%?ﬁ%ﬂﬂ ’5)’@“7-

2555\ %ﬁl%‘)“i"‘éﬂﬂ“ (CRBR)UC(S)NR (CRaR), , ,

(%Rrﬂwwﬁ&ﬁrmm&%&tﬁﬁ%&% 4-,5-,6-or 7-

AR heteSH- R .. (CRaRb). SO 2NK( CRa%

( CRaRb) " NR P and 10 (CR2R) UC( = NRd)NR(CRaRb),,,

R idH )avther GiiDhRRgaRgvhicBEHE) DRBtacked foh 24-J6Y, - or 7-

@emBred hdtedmrydioalkfddrodp;al kynyl, aryl, cycl oal kyl,

het ery 9@"&{:1-' het er ocycl oal kyI ar yI al kyl ,

cycl oal kyl’al kyl , heteroarylalkyl or

het em®&9®l0al kyl al kyl; R2 is H O -6 alkyl, or C3_7

cycl aallkys, 4, 51k 6R3a, R"' , and RSa are independently

seI e r .. 8 al kyl, C2-8 al kenyl, C2_g al kynyl,
qlsqp?%%%kl?&%,“%et eroaryl, or heterocycl oal kyl,

each"ésd’b griafISpr&ubstituted by 1, 2, 3, 4 or 5

substituents i ndependent ly selected fromhalo, Cl-6

aIkI C2 en 2 a nyl, Cl-4 hal oal kyl
y ‘f{f%ﬂ‘? r&gé‘ L‘ s w elc()ém)g/@ is B @nNER).AY" is c))/ther than:
C( O) (Pd R I@I(YD)‘?—EOHOPI@)& @)cNR&:hFﬂhl 4-bﬂNR&>hQ(yD)ﬂhl‘é’ﬂyiﬁenyi 3.

e e

thylRorinpynitrogife@)i2 R’ | and

S(O, NR' Ph-CH,RHINR'R?, Whereﬁ. edchak JﬁyﬂR’ Grtdefn @R Yekiy, £40)8

aladkiazBly bptiorliydubstife

hf%thgr o;ygl 0%/1 ksyt/l I bégl”gg ; opEr o g 3?t109a11¥ hﬁ@%?‘tlfi‘ftéﬁe SpRptityent
Br 5 substituents independently selected from

hal o, Cl1-i§) Ca}dikyl, :C(O$Z, ﬁha&blkﬁ)nﬂébhﬂlﬁgﬂbeﬁ%gynyl C -0
haoal kyl , Cl14 hydr oxyal kyl, Cy2 , ORe', SRe',

(O NR9 O ORel, OC(OR', OC(O NR9' €',
NRgi g(&ﬁj‘ﬁ\i%’?ﬁl&‘r‘mh}g is&hg Rg' C(0)Rn, 25 NR9' C(O) ORe',
C( =NR! sphiReyibblitnentsNIRD1s ey FdNRétek R ea%ﬁ‘opuo duf tituke § )3 5
s%és@xé%ts%d m?d@:@ﬁéh%@ct g? in gl f;l a@ﬁb SR NR% i 1 g% 9
%%\? F S H- legmyls aslalécwy eiwlgﬂlkyl
kd 'i‘vd'b 5 Q@ByrFxXP)NRéRyJ C(OWEIWDWL ocloptreREar y!
“Gﬁ@NE W‘Rﬁlﬂwb(omemhc kOB S d by
FtO)ORF OB, S(@J)%r S@)ﬁ%% mt (sm?n Eﬁ }d/Pe(égiln) E@}ﬁe@t ed
from hal'o al Kyl IPcenyI C2-6
al kyFypme eppadimentsyRShis klyarxl ijieteﬁmlyy eheDopiakaky fubsti@d byaN:, 3,4 or
N iudpiReideperaRaty seldofe@ibn 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™,
NRH'C(O)NRF'RE., NREIRM » NR®'C(O)R", NR¥'C(O)OR®, PR™),, P(OR""),, P(O)R'RY,
P(O)OR"OR", S(O)R", S(O)NRE'R*", S(O),R™, and S(O),NRE'RY.

In some embodiments, the compounds of the invention have Formula I

16
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RODRbRUS B SR

AONRg"Rh', (OOR", O(OR', O(ONRg Rh', NR
C(ONRg' Rh' NRgIRhl, NRg'C(OR', 17 NRS'"C(OOR ', _
C(=NR )NRs'Rh', NRs'C(=NR )NRg' Rh', P(R')21 P(OR ') 2,
PIOR'R P(OOR'ORt7, S(ORfI, S(O NR9'RhI, :
S(O2Rf', 'and S(O2NR6' Rh'; or R2 and -(R3'"), (Wb_R3b
together with the N atomto which they are attached

J6 alkyl, C16
kyl, Cy3, CN, NC2,

al kenyl , C2.6 yal kwnyl, {[C1. 4 hal

ORel, SReR® %)FC , ' RN 0yORed,, OC(O Rf,
OC(O NR5' Rh'\ /N : N@%@%@q Rf

NR8' C(O)ORe', S(ORfl. S(O NRs'|Rh' | ) ,/pand

S(O 2NR9' Rh1; or -( 7-(y2)5 Rah and -(X ), ~ :
(Rsa)o ~y2)P-R~ together witth the N atomto which they

ﬁi[egemattached forma 4- to 20- nenbered '
eterocycl oal kyl group optionally substituted by 1, 2,
3, 4FRée Al pS-Bembgisdearboeyelptos hétoabpqhé rinheptidnylly sebktibidasl 1520 KM

#alrg, Cl-6 al kyl, C21 al kenyl, C2.6 allcynyl, Cl.a

hal l 2 1 2 CN, ,.ORel, SR', OR',
czgd)j ﬁﬁg%‘; ’%%w%@lgaef ,ﬁow@%@%‘mﬂcmm
-gﬁ @hg?(ﬂgm&mggg%m@’m%w}%@éﬁ%ﬁ&m%w(cm")..,

(BNR SRR, S( r, (GRS : I's

Kyl C2-6 al kenyl ¢ © Cl, 4

e N e
@f@a%y&%m«qaw),; aryl ai kyl, cycloal |l ryl al kyl,
het s Qal | kyl , ORez,
e o R Bl B
A STl RS oy sk er 0GR 3
IeferobRiopkRgRN' ;| NRg' C( NR: ) NRglRhi, P(Rf2)2, P(ORe2)2,

P(O R:2R &, ., S(OR 2, S(O NRg2R2,
Sg(gﬁggg:éléfﬂfg’%%pﬁﬁ%%’z; R( zemd R ;r)e i%dep’endently

sel e&t &t FM¥Ema deppadgnty|seigeed frem ()5 all e @aliceaylyQy s alkynyl, aryl,
%?ﬂwa hagﬂfa;yﬁ, o%mfbe;baltﬁ.lm,)éﬁdhfbﬁtliolé sub%%éd% K¥!3, 4 or 5 substitents

. , n .
(g‘%@?f%%" Bl 1 SR Bt o bl 7 X

ﬁ@ Br ,%9%@% RYGEPI0R" | ORIORE nQI(AINRY RE VREC@NRF R M
NRHRY, NRRC(ONCNRUD)ORE le@NRNORY, NIC AR O K8y - pore

v A VAR RO

A ) S S R A
i nde Be ﬁﬂéﬁ{*‘l *‘Ws%ds ellsengdlelCofs pllsynY b-hryl R clGalicyl, heyekoaryCar terocycloalkyl,
bl optirinkdly substERéd 1311 ke mMlor 5 Qggameaé,-n&oéﬁw[ms 1e<]éJd>éJ halo, G, ¢ alky]

oal kyl. arylal kyl . and cycl oal kyl al : (O )
A e LT s 0
G ll\_é?f'@é'{(ly‘(D)ORfSl@C(_OaR“k9C(O)I©R“‘R“DERBC(09IW‘W§@€R|“;Nl@@@(b)R“,

o 1= il SR INRE! fi elnfl
R K e, 2 PR FORR™ ¢ 1 4
R'GBOPRa RYHPINRE' hal oal kyl , CN,
NO2. ROREB, SR', C(ORB, C(O NRI93R13, C(O) ORe3,

5 i ndependently sel ecttd from

forma 4- to 20- nenbered heterocyclpal kyl group o
~optionally substitgted by 1, 2, ,R% pasubstituents
i
9

S IRB Y DL Sy

SYRAiHutedy 1 gn 4Rp> Bibwitienitiegrpandiaint iyt dlopdtiag, ; alkyl,
. dkenyll, Chalkpyl, &1 oK Y|, h}%x?akn?}ll l@;nhx& , N&%@i, kK ks

sinhl Ky r.yl C 1>, "Reterdaryl,
dond: 8@3‘%@@% k{}?@? ool g:‘ﬁew%%(@mwr'wwxzNRE'C(O)R“,
het er oaryl al kyl, heterocycl oal kyl al kyl , CN, NO2,
ORe4, SRe4, C(ORf4, C(O NRg4Rh4, C(O) ORe4, OC(O R4,
OC(O) NRg4R14, NRg4Rh4, NRg4C(O) Rh4, NRg4C(O) ORed4,
C(=NR )NRg' Rh', NRg1C(=NR)NR91Rhi 35 p(Rf4)2,
p(ORe4)2, P(OR4Rf4, P(O ORe' ORf4, S(O Rf4,
S(O) NRg4Rh4, S(0)2 R', and S(O2NRO4RM Re is H Cl.6
al kyl, Cl4 hal oal kyl, C2.6 al kenyl, C2.6 al kynyl,
aryl, cycloal kyl, arylal kyl, or
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cycl oal kylalkyl; 18 Rd is H OR'', CNor NO2; Rd' is
H C .6 alkyl, C .6 haloal kyl, C2.6 al kenyl, C2.6

al kynyl, aryl, cycloal kyl, arylal kyl, or

cycl oal kyl al kyl ; Re', Reg, Re3,and Re4 are

i ndependently selected fromH, C .6 alkyl, C .6 .
hal oal kyl, C2-6 al kenyl, 5 (C, -6 al koxy)-C,.6 al kyl,

BREGOFOR® W(* NI@WINRs kot (ﬂ?ﬂfz }ﬁ({)% @( apn
E@eroa (gik&(l))g}z@% lggy @%(QPZ TRl; ky? R", R12, R
and RaR aaﬂé—(Rﬁd@ﬁehﬂ teagetﬂlei,:/wﬁ&hee&zttﬁﬂltof“ﬁhﬁl!ﬂ?héS,l areqttacﬁed @An'ﬁ){ hoto

e e A BN s 8 0 S i

Cé"c L‘§a| kg?g& fecfpom Hpla e e St dliend, &) editvend, G, § lailvallel, GF%, CN, NO;,
BRIBRY, CDIRE, CAINRERKYI(0)0R2: @(oﬁa@ GsRAYRY. @\gﬁﬁ? syl
s sveae oo et e L
ng ﬂ;;?l?))‘i (R@;F(Y E;ﬁﬁsgii o R Gé)p'@ﬂ’ t@btkﬁmﬂi the IC2orfd to which they
orodi 4 10,20 0‘3)’cﬁ tionally substityte or
UL LA o0 e TUETREL N
Y’%HQ@:P@H %t%?ﬁ?cﬁpwﬁké‘ (OYIRSLPCOIRS, OCOMNE2'RENd

FRT QOINRG Bt e RN N N lcgsbke, € ISM a f
&bi,ReMed forma 4- d(dg)s - or 7- gﬁ@ﬁb@% "SR, and
hetergcf;ggl oal kyl group; or RO and Rh3 together with

t he Pl b lalkenbile G- catipnyl Ctaalbaid], b9l ecidaiidi, hetoaryl,

I&terwyclozlkylm@f @Gloﬂl@iaﬁ@pﬁé(&tlm fet HRy1 I@z
@{oﬁ‘l@f cl%)lgﬁhzﬁhh&oy?@ 8@@8‘;9&@% z%ggxar eﬂ(ﬂg( E%SE%%
r@% (UDIORR: SR MRS T NRSICCAEONR B PR, DR PIONR00" 1

MOXRFORE, il 2 e gi sSO; risO; sis
S@R S@N%q@zs(b%R H)Ir§(%9ﬁﬁﬂ% ; 1, 2, 3,4, 5 or

0; 3¢ 0,
: a%dé“dIRS e’*’?ﬁ"’énimﬂb”%“% frpmd, Ce allply arylheteronryl, yéleadirs i

l{eﬁ@cxﬂo@gy} retylalpleittefoaty ali10eyplogity R dnd Bskrsty M PRIRQEATS

fio &uﬁsﬂMl@m r su IS or 11

s Hgfi}’e%?’ﬁ. sl B2 ol s oy o
AR ot Fh ™RS4l PO\ el it o Gt abenyb ind s

Gﬁﬂf@yhenbers of such groups and ranges. For exanple,

the RERRGare iﬁdepe;!r&nﬂy selected from H, Cy alkyl, C, haloalkyl, C, alkenyl, C,4
alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl; _

Cy', Cy’, 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, €4 alkyl, Cy.1 alkenyl, C,4 allkynyl, C,4 haloalkyl, CN, NO,, OR®, SR, C(O)R®,
C(O)NR#R™, C(O)OR°3 OC(O)R®, OC(O)NR®R™, NRER!, NR¥C(O)R™, NR®C(O)OR?,
S(O)R®, S(O)NRER™, S(O),R®, and S(O),NR¥R™;

R and R” are independently selected from H, halo, C, ¢ alkyl, C,. alkenyl, C,.¢ alkynyl, C, .,
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, afylalkyl 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™, NR#C(O)R™, NR¥C(O)OR™, C C(=NR)NRE'R™, NRE'C(=NRNRE'R™,

P(R™),, P(OR“‘)Z, 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, C,4 alkyl, Cy haloalkyl, C,.6 alkenyl, C, ¢ alkynyl, ary], cycloalkyl, arylalkyl, or
cycloalkylalkyt;

=

18



10

15

20

25

30

al kyl" is specifically intended to individually

di scl ose nethyl, ethyl, C3 alkyl, C4 alkyl, C5 al kyl,
and C6 alkyl. It is further intended that the
conpounds of the invention are stable. As used herein
"stable" refers to a conpound that is sufficiently
robust to survive isolation to a useful degree of

puri ®Yistr O @n cenbgacti on mixture, and preferably
capa?h I¥E1f8 nulatlon into an efficacious therapeutic

agen byt S 2l 207k exclailiy, rylakylroe s
eﬁhﬂbémwnventlon mhlch are, for clarity, descrlbed

in the]@n eQf . epbodi

g ﬁﬁétgn%f nat | onﬁlly‘r% CFE’BO Wé%’%’g’a‘%ﬁ?@? Cae: alke“yl’
@;ﬁ%ﬁwﬁ rplkvly Srgalomyl, ﬁ@hﬁ)@h@bl brtemané heteroeyribaliyh arylhilog,h
a@b@q&&mlbm&mn&@qhﬂﬁﬁﬁkymﬁﬂﬂMQlthe context of a
si nglge V. separate
in arlt{y sz £ ad R "bdg"e‘r‘f‘[%’%ﬁ sgﬁcgﬁﬁgnlg d%%@'s &)2/4 akewyl,
Freplim cR; F¥<13HY°1°’°1“§'1 hﬁamyl erdetprodydoalivh a sat ur at ed
hydr at“’oaﬁ agdm"élﬁ WhidpertAerit$ selesttd fFinfi)

° @&ﬁ e |ncIude neth%ﬁ&?ﬁkcm

Vi 2 lm c‘ifaﬁ((lexﬂan%ougg? b¥vland i sopropyl),

butyrR“‘ | B, g apwdepmdsmbmeytqummmr,cmwytcM

{leng, Cnmcyﬁmbylcycmaﬁ@rpanmwl orcya@,,g? i b ?ngot hfe Iikg
O apou rom

Lo ane8h WA Bk e 8’86°Jth1°[in§‘ey“lf?%hidff"6”a€béué 5]

Prghred heiegpeygivalioy! g®up:if r om 1 to about 4, or' from 1 to

aboubr B mar»p Q)Eetﬂetr Qi the N 2oAD WRE %e)hﬁg a%a&xed fm%l ak4e JB F or 7-

| group having one or nore dd
%%&?%ﬁykmqﬁg ﬁ% HRis. Exanpl e al kenyl groups incl ude

et heASR® anpR poarilyer witiatheN tih tol whick they\se aE@Ed BRI 213, 6- or 7-

‘m&ﬂ&&ﬂ%ﬁmquﬁgﬁémhp an al kyl group havi ng one or nore

tr|pI r @n-car bon  bonds. npl e al kynyl groups
i ncl J y FRgFiCer with e N gpm tﬂarrhcrhthnsearr jttRehied fo@n a fs,Sel 6- or 7-
h@ﬂe*ﬁmwmhabdaﬁkmhh refers to an alkyl group having
one Qnsgojemhatogen substituents.” 20 Exanple
hanal% groups include CF3, C2F5, CHF2 Cd 3, CHC12,
c2C185"8ht the like. As used herein, "carbocyclyl"”
groupsOark saturated (ie., containing no doubl e or
triphgsp@rds) or unsaturated (i.e., containing one or
nore d ubIe or triple bonds) cyclic hydrocarbon
noiéPPg  Carbocyclyl groups can be nono- or
pol ye¥®loi; (e.g., having 2, 3 or 4 fused rings or
sprrggwcles) Exanpl e carbocyclyl groups include
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl bR&ptyl, 25 cycl opentenyl, 1,3-cycl opentadienyl,
cyclohexenyl nor bor nyl, norpinyl, norcanyl,
adanﬁgt&h,43%pgnyl and the |ike. Carbocyclyl groups
can be ‘aromati C (e.g., "aryl") or non-aronmatic (e.qg.,
"cycPBa kP4 S onéyansone enbodi nent's, carbocyclyl groups
can hrvg,fronsadput 3 to about 30 carbon at ons, about
3 to about 20, about 3 to about 10, or about 3 to
about 7 carbon atons. As used herein, "aryl" refers to
mon o84/ erieug pleges paheyrmesent srecifietiay, Snbshtﬁéﬁtslw cotnpoitd Ot i ufvblﬁl@rdare
disb16@& h grog}ge oa[n%fﬁtad Gt i ﬂng&Wl%%g'%tﬁalf eﬂthIfl orlucF %fg%ﬁl every

.. ant hraceny ren
"mé‘{‘m SF"“’”‘ ‘"”L““H)é thej megberp pf Sgtbr%mme%eageﬁe ﬁrtrsexanm}eythe term “Cy.s
gr oups have from6 to about 20 carbon atons. As used
herein, "cycloalkyl" refers to non-aromatic

carbocycles i ncl udi ng cycllzed al kyl, al kenyl, and
al kynyl groups. Cycloalkyl groups can i nclude nono- or
pol ycyclic (e.g., having 2, 3 or 4 fused rings) ring

syst ens, incIuding spirocycles. In sonme enbodi nents,
cycl oal kyl groups can have 35 from 3 to about 20
carbon atons, 3 to about 14 carbon atons, 3 to about
10 carbon atons, or 3 to 7 carbon atoms. Cycl oal kyl
groups can . further have 0, 1 2 or 3 double bonds

~ rY - .
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rings fused (i.e., having a bond in common wth) to
the cycl oal kyl ring, for exanple, benzo derivatives
of pentane, pentene, hexane, and the like. One or nore
ring formng carbon atons of a cycloal kyl group can
be oxidized, for exanple, having an oxo or sulfide
substituent. Exanple cycloallcyl groups include
e 9 kRNl intEnied 10 OR&N 0 exyl
aﬁTy ﬁépt yIy 5 cychlg%;gkat“}é%ﬁ%se et )4%1 ‘éﬁ@?" +ally, &s "Jkyl’ and
5 Ohexadi enyl , cycloheptatrlenyl nor bonyl ,

nor p IIh.j/ftq‘thenmtemiadrﬂlht the c&d@mm Bﬁ’tﬁe’ m@{ﬂﬂn 51]3 §tadlé lﬁ\% use@ﬁerél'x?‘%gble

refers

hetad I‘comp&ﬁ& it %%leﬂ{ ust to éw%rls%&%%a vl degres oéppélty m a

saturated or unsatura
FrBTer TFuE el nrsferaply capable ﬁ@fom*btms inteznafficetoay terba fgbtff, h as

0, St iofurtisr apprelddtirte yeerhiy FeatBEQd RS mlv&lxﬁ+ry erg%h%gglé clmtybdescnbed

t t I
B L gl D SR B ooV Lomioip il bodiment.
? ﬁsely, vaFels éqagxeeg, €1 e fnignition) whidbietres fop bieilyy tes@ib@UR Sae GakbxD6T a
Sipiereatddeven 7 @tlalathe b@wuaagep%ml&orém}%mmﬁe ¢ dkonlinfion, O 3-8

ring .sone” enbodi nent erocyclyl
oue SEhAh, B TR ol 57 G o P pdrign oo wh
’ai’ale‘b?hbfafl?becffn%wdm gropeibdud nkByl (Mapakl &), prbgl (eg., n-

AL tnd1 Soprapil), 33@@“ e i Butdd b@%ﬁt{lh t S&H?I)b oplgntﬁtbg gB a?}%}%{l Cllsopgntyl

er a

i through el
%ggeﬂ'% %? om L) ﬁ{]"f"‘ﬁﬂ PP BB FAENk 1e 2bont28, fivm2aq et Shrfrora i to
Praut 40 from 3 @C?‘bc(“és drom 1 trebent 6,rfroth B tcaut Qror Sadh T o dsdut 3 carbon atoms.

substak hdé@mir&n Gd]keﬁyl’nﬂefefs oL L%SJSLTIL ﬁé}ﬁlg one u al % Lglc?rhog-ca.tbon

etero clyl
}tﬁﬁ‘iﬁgr%o Bl %I‘e“ﬂ “pfé’.d%\ eﬁﬁipmvfné% ?“éﬁ\yéik@f i uanyl
tetr éﬁys@q} brrdin, éﬂwyl e to e #ytl rolpRERS b Yot more tnple carbon-carbon

pyrrgl Ad]?%f 0xazo %ol i di nyl
pyr azolt ofefersitaapialiyl rormbaying ofieyanore halogen substituents.
B}absbstﬁqd gxméds ;mchuhaot:litf3 1230 (Ekag ccg&,"mﬁ;l tzC@,,Sm@ﬂyhke of the
gr OURSuskd iRtk BB el
BTy Q‘% SRl Buep B 3“%?‘:-81& R BR{Pryieey tripfy bonds)

heterog cl oal k er exa
Al éﬁ r F?PFW)H“ of)erR dlpibls roF dipteytondsp betralkitoagtoh mgleties.

%ﬁalzi @gups cap fre mobda |oalzdmydhc eRh m@t m,} D¥iksed rings o Spmfydes)

e o OISy, BBR ooy Poiens, i,
cycipeniengl, lér‘iy%{?ﬂ‘iﬁ?%eﬁyﬂr icoihhexeps, peoﬂt’tvoc:tuhyrlxorpm@L ploﬂ&hj'ldedhy]bntyl
pﬁwmle rBintpe Jikept Girbd?lydnﬂ|grou§dJEah Y |asom9l¥:r(@'3¥ s 1” p I %Lrn]%{auc (eg.,

I hi gl a oI|n razoly azin
i OXS:Z O R0 Ry L R e b s et 0 caon
5%’? ag‘gﬂt 3 topplqut 1 etialeyt 3, to ghputr7@hrbadiarey.
pyrr ﬂi msﬁyﬂeremzwwéfé@ |td’1|n®noa¥lfc Pbéf}cychgge] g, ha\img 2, 3 or 4 fused rings)

Jo%ﬁcqﬁ&gga%()ﬁérsgc%ya!s forte?:t 4 zet glggy : ol l)JIII gnthracenyl phenanthrenyl indanyl,

tetr roqui nol i’nyl-,
ek a@ tp liks: | Iy sogffe grbadipents, aty] @ougs uam fevati Gota oy 20 carbon atoms.

1 2, As tdad Bdi’dll!’;ll‘%lchéhkyl A yeforsOfo b ﬁ%{-‘a@g Q%ydc%cle[s u}cludm% Wdézﬁ%/ 'fllkyl

1mﬁtgfl |azob¥ t hi ant hren

&hot P AZ3T 0t CYieris SRR Shide mpag: arrob el hatipg 2, 3 or 4
%ﬁéﬁg’ FYSteltl&‘, Ilfalzldmg/#p;ro@pl% B'St)lfld éixiaﬁdhx)ﬁlants a¥01331£y'1 groups can have

ﬂbmlaaaﬂJoWzo calbogaaémg rslt@;mtym &,P%zo“ 51 8790 ¥l s ptoms, o 3 t0 7

%gﬁ geny 3’ qgé dro-1soqui no oxadi az
87 §1ohms, cmlﬁléhea TR WIERAL: gquble bonds and/or 0, 1, or 2 triple

bands | Ghlseimtiiieaizio Kigldefinltiod, oftcyod i a8 Hothes tOXBZObie®h MYle aromatic

oxazolyl 30 oxazolidinyl, quinazolinyl, quinolinyl,

4H—qU|noI|2|nyI qU|noxaI|nyI qU|nucI|d|nyI

acridi nyl, a200|nyl benipnldazolyl benzofuranyl,

benzot hi of ur anyl , benzo- t hi ophenyl , benzoxazolyl,

benzt hi azol yl, benztriazolyl, benztetrazolyl,

benzi soxazol yl, benzi sot hi azolyl, benzi m dazolinyl,

nmet hyl enedi oxyphenyl , norpholinyl, naphthyridinyl,

deca- hydroqui nol i nyl, 2H,611-1,5, 2di t hi azi nyl,

dlhydrofuro[2 3 b]tetrahydrofuran furanyl furazanyl,

~ - I e 1

 Bond: BﬁB@BQhﬂﬁ%&ﬁwnﬁﬁﬂzgggﬁﬁwg%wf %mlglper|d|ny

_F\’
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azetidin-l-yl, 2,5-di hydro-1H pyrrol-1I-yl,
pi perindi n-1yl, piperazin-l-yl, pyrrolidin-1-yl,
i soqui nol -2- yl, pyridin-I-yl, N
3, 6-dt hydropyridin-1-yl, 2, 3-di hydroindol -1-yl,
1, 3,4,9-tetrahydrocarbolin-2-yl,
t hi eno[ 2, 3-c] pyri di n-6-yl,
b f.Jst Qa r Vi 1 |ndo
of b0 K2 uhvely aatwnrpcmaa HRE DRk b gﬁq Obs ﬁx%,,,g? , bemo

hexahydr o- p
Pt b s, aepien o 81 |hke @pex g Spbins Gy 5085 G o
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oggnre oups s&eﬁ,‘g}elovsp SRR ‘F?mxcloﬂkﬁe Fuether exnanple| heterocycles

ippluge pyrwdma,u mhgua@intdinyia piintiteting SpHezia), %Enotbzmwphén&&xﬁyl
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%@%@F é“ré thpisogpigeligy, ée&?hydﬂomobrde tetemmlyl, G-12,5-thia-diazinyl,
ot M@M 12@-tadjazdbAV LG tiadiadolyd 1, 44-blHEMNT 108 Rkenfil QShzolyl

it E’?E%;@%’*é’ﬁ#%n@?@ﬂ'g#u‘éﬁ%% S W ety . 124

t?"ﬁ‘i’q%‘ndrz PEazp o 1’36%9@@1&2 ixpsthenyl, pethydvseuinbinglanyddiazolyl, 1,2,3-
otagifap iy A, 24- hdaﬁﬁvlbl 22, ﬁoﬂuﬁm OQ%QZoQid&%&%h pxazoly,

Loz oxane perI
° rﬂo |d?ﬂh% %328% & ﬂ q¢?§nﬂﬂ?ﬁ§@ﬂ1@ﬁﬂvpmmﬂ acridinyl,
g ZO 13'1 Okmqﬂm nytnzoth:bﬁna:ml Ibéiizdil-ﬂ‘ﬂophenyl, benzoxazolyl,
benzihglaty) bdﬁiﬂ%hyl eﬂaﬁteﬁ‘% |1K3§21s0@z<§1 %rmci ”3%?1yar bon
cl'oa

b dagzolinyl,

ter a heteroc Sfridez iy
2‘912&‘@%}% "1“’((q ’ﬁ‘tﬁ’@‘tyﬁm‘ﬁ R e otroaiapiyy BE A S B ditinsin,
ed h]tPFrahN@ﬁd@f i fiviatyil, 0 rfurarényh € kRBEIN C |4Q§_LM01}QI‘ Qarbolinyl,

cﬂﬁmaﬁnaﬁmﬁ teiddéi omat.i.c ri ed
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30 heterocycl es such as indol ene and i soi ndol en€e
groups. In some enbodi ments, the heterocycl oal kyl

group has from1l to about 20 car bon atons, and in
further enbodi ments from about 3 to about 20 carbon
atons. |In sone enbodi nents, the heterocycl oal kyl group
contains 3 to about 20, 3 to about 14, 3 to about 7,
or 5to 6 ring-formng atonms. In some enbodi nents, the
het er ocycl oal kyl group has 1 to about 4, 1 to about

3, or 1 to 2 heteroatons In sone enbodlnents the

o ~ - e ~ 2 ~ o
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b?fzdf,used herei n, "pharnmaceuti cal

As used herein, "haloal kyl" refers to an al kyl group
substituted by at |east one hal ogen atom = Exanple

hal oal kyl groups include fluoronethyl, difluoronethyl,
trifluoronethyl, and the like. As used herein, _
"al koxy" refers to an -0-al kyl group. Exanple al koxy
groups i nclude nethoxy, ethoxy, propoxy (e.g., :

@rol OX Yoberinlic Bt QXY the |jke 5
e o oo e 1ROBAE Y B M ke 00 e L -
SudePr it dféﬁiﬁhy&ﬁpmﬂ 2y 6¥6‘é}¥ﬁr°")ﬂ91-1cb§,e d.3¥@rterahydrocarbolin-2-yl,
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&3t o rdhpkivo- 1KFD- X O fefafainbdl J1Y | ofHf 0%,4,ﬁte£ﬁ§agﬁnﬁz§pﬂ.-1.yl,

AsoHsed herein, "heteroarylallryl™ reférs to
substituted by heteroaryl and "heterocycl oal kyl al kyl "

r ef er’$ g hapiRyg “heterbanyl] prowperefeds yo matraatceekopickitting Mfast one

' bewedtoleing imambet 8k B VRRES of AudiER | i
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2 i 0" r-efers n_am no group sub :
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ithitation, WRGHST, N-QOFIritAHyWRER1, By et LSRN L5498 pén?f e oyl
ural Ly . l'inking.nojiety, Tt Is ’necgésalﬂ%fwy’
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YOTRCISY gu%hyy 3S. - Ciﬂlgo - @&C%CIE%’% l%%-@é BEe Qfﬁgd’mms’ the
conpounds 3se§°8H B éfeuh 2 arbrn Homt 39 ThahenEmbodimentsdiog shout 3 to
ﬁg’v P%Wgom Inmmeﬁibémm@ﬂl_ie&ﬁﬁﬁyl groug gon&!ink 3 to about 14, 3 10 about
Bf5 &M HsHhMg aBME - n | ast ereoners,
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%ﬂe bfefg “14M Nt i on that contain asymmetrically :
Subs ¥ bgd bakirg Shelsorychatiytrefed rbhab,gn-arbmlr;] Aty dld WHRR loheoftnbrY of
8€ Hh\Brnfio ot 0 ow_f 0 prepare
opt f\c[au ly a‘ﬁ;ﬁ F{/_aeﬁ?%ﬁ?sm%‘?h'c\)%“ gpﬁi %fraﬁ i J%FPE‘@M%"EYA BPRRs g0
At e FP3T & ek 5ven bvine 2hbordy fissed gugs)ring systesps asemd latitpirayces.
Bemplec dhdtaocpdloalipl esraps  Blut EhEBH8L C ltkidSmadiah ) e%}i,egdzinyl’

e Pl Gy r$,0: Lefins, C=N doubl e bonds,

PRDGSAE ialydoB R 23 oS ST | oo fo o Brcioane
LY O e foppeazolifiey] abthissaliciny s privlolilinyl oRESIEIingl, erizzolidinyl,
@mé‘hﬂpﬂ’ abdxbk lika Rif@fornigR &6t aiords MGk Adins og I‘Eteﬁ)@ﬂlog.lf(ﬁ Er%up

e B Lidnhif sl t conpounds. of .the present
| ”ﬁtﬁl oy SSEHTE 5 o r oo RIPINET B et begosgeonly
RISEELTPE hgYe 9P eiiere argmatig singselpesd filee taving @rbeiid i chrfidiBwith) to the
0TGN Bser@fclit Fiflg, ifdd\eRidple Ptha i ric ..

lkﬁ&gﬁbsﬁﬁ9ﬂiﬂﬁlk§&1ngﬁ?fq?aukgﬁéPgﬁhaggﬁ%%ﬁﬁggﬁﬁ#m?wgsOf
i nvent] on can alsa i REFUES Bes semeprhedipentsy the frgterocycloalkyl
R B ToRy! forfbqun 0 cagon atpms pvied fiethe Smbddinfeht &tbm QTS ABHSS 20

chibot 0pes Ii Hek ediRdhas %e@:ﬁt@re@clm&i qup}fgrrﬁm%;ﬁgg aq%é&'a? Fo about

dif.ferent mass nunbers. np
lir‘i’?g? g{%’é@%‘fs t%éa%fé@rf*gi 2HPBF LG €ome srbedimanis. kb heiewaeyeioligirgroup has

It @Popirie s drabout Anae irtd Dirpteadaoms. i In SdnbCeBodatas 'RORIHobyeRhIkY group
6@Dbcabis Bdnlls 1Pfomb BBroRHIRO R HSero d§SGl1 Ded herein. .
e s o P o R R Qb0 2 e
ers to derivatives of the disclosed conpounds
wher &% yied Hesinghalehir “tabppdnrtiddes SuofDdhickd, Bigmb) ¥ndGuaver ti ng
an existing acid or base 35 noiety to its salt form
Exanpl es of pharmaceutical |y acceptable salts include,
but are not limted to, Méneral or organic acid salts
of basic residues such as am nes; alkali or organic
salts of acidic residues such as carboxylic acids;
and the like. The pharnaceutically acceptable salts of
the present invention 23
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i nclude the conventional non-toxic salts or the

guat ernary ammoni um salts of the parent conpound
formed, for exanple, fromnon-toxic inorganic or
organi ¢ acids. The pharmaceutically acceptable salts
of the present invention can be synthesized fromthe
parent conpound whi ch contains a basic or acidic

e vt e e AL e
or e%g’a'%’gﬁ%psg’f““ B tdamemsthy, Fﬂ“@@ﬂml,eﬁmmt ric
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PUBI i shi ng Conpany, Easton, Pa., 1985, p. 1418 and
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adifylsnhnmthdby&ydldm@rn@&aﬁﬁaarﬁ Sup Wbeng©0 reference in

its gntire E‘g‘ﬁ Thgﬁetp "i‘aﬁl%( ? ar rraceutl cal Ié accept abl e"
i's enployed her erito Rt e Feiso 1t ek subsHipGH ners heteroaryl and
Rty ?kail%laﬂqé oﬁ?f?@éq aliybabstituiady/ heterocdisaige f or ms whi ch

ar e, AvastdlieRin} ‘BRin§cRfeR tfr,sound nedi cal j udgment,

suit 4 in cotact with the tissues of human
bei nﬂp&s@d%gglhla%gl ?Nlrf Aol Wmoswoup spbstifuipd by ayajiyl group.

S
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when.. adnmi ni séer ed to.a mammal i an subj ect. Prodrugs

can DS “BPRSpsr BFESER R et e feio PRYIng geo pere stercocenters).

A saseeisemersn suckh as @mnpmemdﬁ diafteroth@d, e MBYded BRdss bi@wise indicated.

bubdsCo title PRSen el her J ut i 0
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ez Y of ..al cohol and am ne functi ona
dgr ou@%ti%y 15;ngoh}:/eg%lrtl'poun S oL & % SRS SRS ESar at i on

25 arPorags obthe Byvetiipn lse nclydetiuinmesicsforhs, snch s ketd-golaiomersid

V. Stedpbagds dPee- ﬂfeﬂ@ﬁ as aNS’Y&iudeDﬂl li¥fope¥ oPYainfi R th
m\(é?xlncdlai’eélorqng]]tcl&% dCS: ISoto oSl ury Seri es; "‘g’t"g curnng in the
Bl or ever si PAPF By 'ﬂeﬂlﬁs B@glf‘bﬁ’fmgé‘& sarpe RigRH¢numper but
IRGTEP s AprperscRon eXample ritetopss bf hydibger\ssiadeindtinin@nd dikium.

Per gelpfesdit @S&uionl A&/ incld@t Bhagﬁacéwéaﬁ)h a&gp?abﬁesral% é\/{dhe compounds

dk orated reference in their entiret
§/%9{1 eai’s APHERSTRTY URgRRgshtcpliycrcqspiable plts”| iFrie deivatiyesrpt the

disdospst camppuedy W|h1:re1a ﬂw aareng toynpafnd WA ETdAIDY YéhvérfngQh @st lodd b@fdse

rdoﬁtyttchﬁ saf form@ fex R | u { he
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MEt ho ST RPN BF Y %%Fs,w&%wor%g@tmrmmm resiiues

organi c chen1stry or variations thereon as appreC|ated

by those skilled in the art. 35 The conpounds of this

i nvention can be prepared ?ron1readlly avai |l abl e

starting materials wusing the follow ng genera

nmet hods and procedures. It will be appreciated that

where typical or preferred process conditions (i.e

reaction tenperatures, tines, nole ratios of

reactants, solvents, 24 pressures, etc.) are given;

other process condltlons can al so be used unl ess

- T | ~ a2 "
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35

reaction conditions may vary with the particul ar
reactants or solvent used, but such conditions can be
deternmined by one skilled in the art by routine
opti m zati on procedures. The processes descri bed
herein can be nonitored according to any suitable
method known in 5 the art. For exanple, product

hdudetitcicanentiail e i Rilk of Bl qRitmeD aehbRIC AN & tBABR compound

QH&&B f@lsex ;_}H:(fé %’%’g &nnggn gltor:ggntljcr %;og%{?i? g‘gquﬁ%c gnggc(e:uotlcgﬁy acceptable

%a}:?ég e EeYSwStinyeRbipm gan pesypfhesized i i psnerb le@njpourd mhmmstams a basic or
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b & and Hexrias ofiRjareheepticalt SeieAck, mg QL9V0Y) Sack 3 wHA if iddfpekated hedin by
@ﬁﬂﬁphﬁsmh& eene, et al., Protective Goups in

Crgaﬁh ntheS|s 2d. Ed., Wley & Sons, 1991, which
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the i SLomd] of .product s t he tures at
whi ch the.r gig%ﬁllgrgﬁso létcrl@es ardr%’ %o fa%‘bf"mpfmn eribed herein. As used
ReTetn PFOdTay ader A Fovalendly Pendeflcattiens whictveleass G wotivt pasnt drug when

- ddmipistengo & @RfRslRh ldlfbjéctt Broﬂrtﬂé% a0 bd/ fiBlared bp Qdohlfy'ﬂlg functional groups

reacti.on can.be carrled out |n
EERSE 84 g 450 {65 S S, Gl &

TERIPEIE 95 OFYo.tth Ehe perent cempowds. Rredrtgs owludstceyppound® Brherein hydroxyl,
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e L C e C
e R SR bt & P RGPt~ Gusvont e
RPeRids Exdemisoal Prpdrtga dncha, but/re B dimjideno, it dorie bridd@szoate
defioditeds GN ﬂiohcﬂ Qhd éfﬁﬁeaﬂ.tﬁch&ﬁlt ﬂ%ﬁencgmgoum% hie P\Q lmvgn%§no %bgaqon

.i,s an. o active

%?"j%r?f? e s GSeaied Rl ‘g‘t%’s% ""aié'@ﬁt“és 2 pvel Peftrey Syvigs.
Yacltys that\lq Sz éxmpenurmﬁqnhe arsl :Jaereve‘rme cemambz DrugdpkiA; ad. [Byward
B®RobH¥ ea:&eéaﬂ%anﬁdé&mca’ﬂﬁsssmoﬂ%n@ﬁéi oh 9é’7f bottHr bR Fe BRby
m&Jdmegt xm% tarlc aC|d di nzoy artarlc acl d.

handal &'r © In Refr ety lactic acid or the various
optlcally active canphorsulfonic aci ds. Resol ution of
S$yaf R ¢ m xtures can al so be carried out by elution
on a.col um gagked with an optically active resolving
agent 2 EmgPunds o PEFYIRAZOY FIve Rppasd s vaghty ofSurivs krioie to one
skilled naip astolf vgatic gothgissThe Ic(il‘ﬁpoﬁiﬂﬁl ofX8e ﬂ'@Jeﬁ lieVer¥Bil ca Yoe Qhhesized

0 €5Cribe 0ge etic t
Sl g Bt e descrttd b, SRR S st ki . oot
SES‘&F iRFgAzc CagEITY eroRTAt e dhseanses drpessiniedierdhdsexkitiod in Geapounds

of F@hermhlﬁouhdsaﬁlﬁud)ﬂveﬁgﬁﬂtcbﬁﬁd ;&@d:e@iforh RASE Sdkhid il naterials

Jsﬂ% %?;f?ltoﬁggggéal(’%g 5 é{é%d}s pr?c\/\g]uj' lngﬁl) be, apyrecmjfed}%xaé WaerNRrlenl or

“Né RPFS{ Radifion Yiph Racto) tenigeripied, aisey; iplegativs bereactants, solvents,
converted into amde oxines (2). Chlorination of the
am de oxinmes can give 35 gﬂ]oro oxi mes (3) which can
be reacted with a variety ‘of amnes to give
substituted am de oxines (4). 25 Scheme 1 N';OH N
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Q H2NOH NH2 A g ; 2 NaN21 HC N,rOH N sOH QA
NRR OCI ~C A 4 3 An exanple synthesis of

oxadi azol e cores is shown in Schenme 2.

4- Ami no- |1 V' - hydroxy-1, 2, 5-

oxadi azol e- 3-car boxi m dam de (5) [J. Heterocycl. Chem
(1965), 2, 253] can be converted to the 5 chloro

ﬁgsbdi@ . )E%Q%J’ omggmgbnd(u%&%%} dlso]0§ hsgé‘ lm%yoiher\yge stated. Optimum

’“‘g"é’t °°’Edb‘1°8%‘“§r¥¥f§ g“ﬁ%b? Wgtgulmacmm eqmmzlsed,tbu@whmdn@m c@tbe
etenpindlaNGR sHIRN qu&?anHﬂohﬁNoﬁmz’a'mPFgced{ﬂ&N NR’ R’ N 010 N

N Om%r&!esseslﬁeia'lbeé he@euhcg% fl%(zjngogtoé% rq)aﬁ &ﬁxg,thgd known in

la | can be synt
'ggéTn]éFﬂ PBRPlgProgiprt 3&%1‘%@1 ‘@f’(bmon?toméw sgectrascaBic wears, uchain midizar
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ﬁ'wv{sﬂﬂ%/( g‘\§ll e gr Xé) p%g grggly r$a¢h o¥F, ghopafov@nce liquid
éﬁa?mﬁyégﬂ&i?ﬁ%law foyimateerenhes, ani des, sul f onam des,

ur eagrepaadticn Gfafoﬁﬁdm&s%ﬁl ﬁx%)ve ﬂém %MOIN\IM vaﬁ)uwheﬁmal

R Hg R"' R'"' HN NHR

PR, T s SR i rosione et B pepising grovps
P Bygendiidepamindd bypneiskillegir thewst. Zhe Bemigthyiongrotatingfoudtdatlbe found,

bmxhn;&s in](ﬂeene, et al., Protective Groups in Organic Synthesis, 2d. Ed., Wiley & Sons, 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 Pparticular 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, laciic 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
i Scheme 1 (Q is N{(X IR WX R™HY WR*MY)R®} and NRR” is NERH{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.

|35
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with an am ne can give amde 11. Am de 11 can be
converted to the thioam de 12 which can be nethylated
to give the nmethyl thioimdate 13. Reaction of 13 with
hydr oxyl ami ne can give the am de 26 oxine 14.

Al ternatively, amde oxine 14 can be forned fromthe
chl oroi m date 15 which can be synthesized from am de
11 using phosphorus pent aghlfpr, de. Scheme 4 0 0 S Q

am de q Lawesson's Q OH ---~- NHR' --~ NHR" coupling
A reagent A A 10 11 12 O O F3CAS' 0w sve Q q
NR.. NR.. AA 15 HNEH / HQWOH N SOH Q| NHR™
A5 14 Additio am de oxtr®s Cor—t nt hesi zed as
described in Sc 5 (Xis alea group) .

Rear rangenent of Tam de oxine 7 can™give 16 which can
be converted to 17 with sodiumnitrizte in HC .
Reaction of 17 with am nes can gj.4g,jconpounds such as
18. 10 15 27 Scherme 5 N JI CH I\I$H‘0-Ii H2N KOH R R'N /
NRR' 140 0 , \ NH2 NQHN NO N 7 16 TNaNQ2,

o N&OH
Q .| NRIRI' Q '
NRR" ~—— ‘I" cl
4 3 )

An example 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

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

Scheme 2

OH
NaNOo N N&OH
. a v
H.N HCl H.N R
HNRR" _ HoN
7—(u\NH2_—> R Ol ——— 7 NR'R"
N N
\o/ N\o/N

N N :

5 6 7

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

hglides, isocyanates, and halo formates, etc. (X is a leaving group such as halo), to give their

respective alkyl amines, amides, sulfonamides, ureas, and carbamates 9).

Scheme 3

OH
N¥ N~ N“c"-|

ﬁ=0
H2'N %Hk CDI H2N 7_%‘\ I "
R™X_R™HN
NR'R" =y N "
VY AR g "R
N N
N7
\o/

RII \
o N\o,N
7 8 9
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 methy] thioimidate 13. Reaction of 13 with hydroxylamine can give the amide

26
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15

HX NsOH NNPOH R R'NHNR'"'R'" RR'NNR..R." X NON
MON 18 17 Additional conpounds can be synthesi zed
as shown in Schene 6. Amide coupling of 8 can give 19
whi ch can be treated w th phosphorus pentachloride and
subsequent |y reduced with a hydride 5 such as sodium
cyanobor ohydride or borane to give 20. Deprotection of

mmm i a oxj.me 21

Py e SN e e By Gt
E%’ﬁx?@smbewsmeetacz@nmu ch can be coupl ed

Wi t h appropriate alcohols in a Mtsunobu coupling to

give 24 after deprotecti ggl. é!ter natively, conmpound

23 can be al kyl ated to gi VE®2%" which can be

deproteted to give 26. 1009Schenme 6 NCO 1N1~O 7s

ANH2N_RQ (ChanfideY F, @ N N/ al kX Lakdssofts NO-N O

C N ON g3 1 NNRT StRebI— COpp
||)2 NaCEEEH N <

OH N 28"Ni| N |

lr HR'"HN_}I'~R" N" NHR" ~{ ~--INKHR NHR,

OONRS N OONN O N~ ONONON 2219 24 PCl S,

| or PCl,, NaBH CN BH, NrO—|NCO>OF{%')\"4£I R'" N
o

N% R' N O-N N o~N 2&,40 28 Met hods
/ o /

Cl SMe
Q Q. J§
@NR'" | NR.
15 13
HzNOH\ / H,NOH

OH

NJ‘

NHR™

14

Additional amide oximes can be synthesized as described in Scheme 3 (X is a leaving group).
Rearrangement of amide oxime 7 can give 16 which can be converted to 17 with sodium nitrite in

HCIL. Reaction of 17 with amines can give compounds such as 18.
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Conpounds of the invention can nodul ate activity of
the enzyne indol eami ne-2, 3- di oxygenase (DO). The term
"modul ate" is meant to refer to 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 ating 1 DO by contacting the enzyne
with any one or nore of tgg corpounds or conpositions
descri bed herein. In sone i ments, conpounds of
the present inventigeOan act as inhibite®s of 1DO
In further eggodine ts the conpounds of jthe i nvention
can be used aléQH vi tRR MF%@L cell or in
an individual i mm@ ation Hf Wt heﬁhénzyne by
admi ni stering a's deulatlng (e.g., PMrphibiting) anount
of a conpound of % pe invention. 10 Tha pr esent

i nvention further provides nethods of [inhibiting the
degradation of tryptophan in a sf@Pef containing
cells expressing I DO such as a tissue living -
organism or cell culture. In sone odi nents, the

"~ present invention proﬂﬁdes nmet hods of al t guoHing (e g.,

i ncreasi ng) extracellular tryptophan lejels in a
mamral by a8RiNg () FORTREC RRY of a
conpound of conyosition provided he/ei . t hods of .

measuri ng trypt 8n I evels and trypt an degradati on
are routine in St he art. The presen i nvention
further provides nethods of inhibiting

i munddsifiopal ecsmppunds canyesyrikesized ROshae ingckeghe 6. Amide coupling of 8 can

g B OBEHRE &s&satmmh phoaphaat llesatmohye aaélrtbretu%t@ tddmgd $ofth 4 Hyide

B lsE R R Sa R R BB 10 & 1A 30 DA r b o1 20 Vi socium hydronice
icemaiveoideprias 31 odmikal) deedsy tesispyoecat! edgivedzt Aompownd 8 can also be

%&ﬂ%ﬁ@o 23GoHith %In%e crguHm&uﬂge[p%ﬁte aﬁgﬂoﬁ% @ﬁﬁts%nobﬂ E(fuellmg to give 24
ti on, Vi

i“ é‘Fﬂ‘?t%?H"“f rﬁ‘r‘tfrl‘l“él‘elyp$°81l’l"ﬂ'é ??BP%?J]EV&“SP 5“leeafll“ﬂ‘g°"’“ b deprotected
do gebes associated with activity or expression,

i ncl udi ng abnor mal act i Vi tdpdang/ or overexpression, of

DO in an individual _% patient) by adntnlsterlng 0
to the individual in ne & such treat minb=a o
t herapeutically eft >Qnﬁén¥ 6 &ngiﬂg? G N g=
conpound of the preswe |ﬁvent|on or @ _phafFmaceuti calv »
conposition thereof. Exanple di seases z;,can i ncl ude anyss
di sease, disorder owucjgdltlon t hapsdes | getiect | y or Nmﬂi

indirectly |inked 0 expressi on or"25 ctivity. of the

| DO enzyng® such as over.eggre55|on or ahsormal ot
aeli Mt y AN DG i seasa-wcanlal so i ncl yae -
any]diBdas&” di sor e v cpndltron t hat§cdlf be < "

prevenhed anelloratem’ or cured by nﬁﬁulatlng enzymeo’h
activity? Exanpl es of I'DO associ ated dkseases include *
cancer, viral |nfectﬁgnk"§ﬁch as HLV infection,
depreSS|on neur odegenerati ve di sorders such as
Al zhej mer " dlsease and N"l5lg=r]_1;|ngton s disease, traunm

n

agevﬂelqgkqi transpl antation (e.g.
or gan i ranspl ant 30 néjYecton), and autoi nune
di seas€e¥ » Ncluding asthpa rheumatoid arthritis,

nultlple scler05|s ~inflammtory bowel disease,

psori asis and systenic | upus eryt hemat osusor. Exanpl e
cancers treatable by the nmethods herein include
cancer of the colon, pancreas, breast, prostate, |ung,
brain, ovary, cervix, testes, renal, head and neck,

| ynphoma, | eukem a, nelanon?, and the |ike. As used
herein, the term"cell"” is nmeant to refer.to a cel
that is in vitro, ex vivo or in vivo. In 35 sone
enbodi nents, an ex vivo cell can be part of a tissue
sanpl e exci sed froman organi smsuch as a manmal. In
some enbodi ments, an in vitro cell can be a cell in a
cell culture In sone. enbodlnents an |n vivo cell is

I B 1 1 - o s ' o I 1 ~ A
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invitro systemor an in vivo system For exanple,
"contacting" the I DO enzyne with a conpound of the

i nvention includes the adm nistration of a conpound of
the present invention to an individual or patient,
such as a human, having IDO, as well as, for exanple,

i ntroduci ng a conpound of the 5 invention into a
RINsBrgent aining a cellular or purified preparation
cont nlngyghg | DO enzynme. As used herein, the term

"i ndi fhen ‘B‘ﬁ?‘?"érﬂm Mgy 2Ftine o€ H%Pngf@m yndoleamine-2,3-
diekygemsset (D@ yTha kinnEhgdulatt i |md:dikt) bibgreﬁﬁﬁ':jmhﬁlhty% chﬁﬁs@bt' dkcrease
27} L 0 a 0

tflht%t%i oef aﬁ‘gégrée%? Q@%tg{ S%g&&:?ﬁy, Eomlpoun{ls of the gﬁgxh%%{; 'ge used m mghods
St &P VOB Prrefiiactizes ﬂlaseeﬁmhe'rl@u 2y onher piereagfethe compounds or

bttdlmnwedhkdrﬁﬁﬂ hbr¥in, elflfs&ﬁétemﬂ&luﬁkg@ ) Bpourtds Bﬁﬁe%re{sé?lt #:R8rion can act as
oun or arnaceut
B b0 ke R W e B B o e ot e

PLVBR RO est ghin 2p nldlaldveail ingnges, of gapdpiation ofalrvi enying by administering a

imodlilatingl@a), mmm:kgwmnmbya camﬁcﬁﬁcﬁaﬁlel?.%uonvet erinarian,

nmedi t.or whi ¢ch |ncludes
one g@ g%gt o t’t°?1 ?r?véd\/?nsi’i‘ °r‘li ?J)‘“ahg’?“@%@ﬁtj‘i tiopof tryptophan in
ASSERcantaipipg Ceklwmrﬁsleg IO sucheas t itissge, &ivicd @@aBs®@, or candlintrd. fnsome

* ebbddin®nt, ke pﬂesféntaﬂventioﬂ @i’oWdéiuﬁétho\M]Qf a1 @Hrge(e pr %f‘e?sﬂxg)s &qacglﬁlar

Ogémsieagm nd t| or . d| so but” dées not
= o e%vge am 8‘&"’5 tEVﬁ allnwyofarcompound of composmon

§VW6WPOM§W off mWSdIYB@H@@hVGQSZd)Id irypiviplan [degrgiatioh @re routine in
dieagase; for exarrpl e, inhibiting a disease, condition

or dl.lshor er . in i_ndi w%ual who i s_experiencing or

di spl ayihgt &= %‘tfﬂl&%@f@“ 5105 FEP R By psuRpresion such as
dPQmadisted immunestippressipn io k paiies by @lfmimst@ﬂ@to (i3 )patiiieh k@ bfi@int of

th& hlﬁﬁﬁ%&npoglﬁfn recﬁéﬁ% € mé‘ﬁ?&d&&ﬂ@ﬁhﬁ%{;}%‘:& V\i £2 %eeh associated

C{g ition or disorder jn an

S S B P RS BY P TR0 Tolicaton, i
sy npt BwatesshGyyentof futtiveproiideeasinds of et didefBs a@sfocxﬁté«ﬁoﬁﬁn‘a&hty or

@*pré?smn ﬁlﬁlytﬁ{g%i)&gnﬁ Q:hﬁtg Q@:\tx’cl? gjve?eggres%&? ! ﬁ(bosxﬁ/ aqp 1 8%13.1 (e. (g)gglgent)

%g ch .as decreasin sease.

BT“H%?HP%W ﬂ‘FI’fE‘P’%ﬁ‘W inpeed Gﬁ%‘ckbtrea%}* & therapeiiticpllyrefkctive amount or dose
pharompoed bf bapresay émdnsionOt a phiaadceiRed coFpbItRA TreSbIC |Exﬁ§>le diseases

'E&fm&aaéfml isease atﬁs“der AN o%hm&gﬁg is dlregtﬂﬁorr‘r?fltglgﬁ%g}? H&u& {oceysiprgglon or

ot her anti-cancer agents,
PSS PP ecmsmtveh as P‘aea?xateﬁsem or ahpprihal pagimipy AaARO-associated disease
gantalse \ticludd any Alseasd) @iSordeE M‘t@}fdltﬂﬁ tHah@ﬁ B@i}’re\(eﬁtecg *ameh“a%d ogM'rcd by

a; hi bi t
el ol B0 ot OB IO SIGBRET thet Bptodh ncé et ipton

IS0 & £ 6 AntscEign, éwmwvm%wmcam@m atckds dibems 6 ijsease and
Hingipptohes Sisebe, GMHE] bdedhied chBRCRARRNL Strafsﬁlgntgr%n 30, C&Eﬂ ﬂ%ﬁsglant

ettibn Sen_le .0 Ounu In_a Sin Sa
chx!ib %2%? I[s)a b oe&%\ m rlﬂcsge% E¥fmag e éﬁlﬁgf ym‘B'i‘Ple scerosis,
g@éﬂ]‘@ \d4 EHOWS} %ESSGEW’I endd gstemgie frms msrﬂlerﬁmsuabl Example cancers

&Ehtdlebly e RGREL &reﬁqmlﬁé‘mﬂn@& eﬂthéf RlonURferdal) bEQTY AT 10 brain,
ent i nvention can

el R e ary STRLPED i B PR and o e
t I‘ an sy systhasio, thetbimSeddis sicdhiTéf e g a cell DBt-ig W €400 bihEor in vivo. In

Ecﬁdé@:&xﬁﬁxﬁe[n@ %Q{ bz%tcélﬁﬁn bmh Qi‘ l &Elé gq(;]s%a ﬁ‘g E_QOtrea%l%me such as a
i nhi ors arLd ot her anti viral %

mamlf‘ab SORFEFOQITAS TdL" 21 GO FRdF ﬁ@ﬂ cultyre. d‘aﬁ@m eppbodiments,
ok Mo cell &lagklt laviig ivem paeiiS)n suchst amigthane (d4T); | ami vudine
(3TC); abacavir (1592U89); adefovir dipivoxil

[ bi s(POV) - PMEA]; 30 | obucayir (BMs-180194);

BCH 10652; emtricitabine % )-FTC]; beta-L-FD4 (al so
call ed beta-L-D4C and naned beta-L-2",

3' -di cl eoxy-5-fluoro-cytidene); DAPD,

((-)-beta-D 2, 6, -di am no- puri ne
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di oxol ane); and | denosi ne (FddA). Typical suitable
NNRTI s i ncl ude nevirapine (Bl-RG587); delaviradine
(BHAP, U 90152); efavirenz (DWP-266); PNU 142721,
AG 1549; MKC-442 (1 5
(et hoxy-net hyl)-5-(1-nethyl et hyl)-6-(phenyl nmet hyl) - (2,
4(1H, 3H) - pyrim di nedione); and (+)- cal anolide A
( NSG, | abl

A@Z&%A’@n @19 COHEXIE %‘&‘L fxs) tOBEélgggﬂ ndm?tfdtua)ﬁgv inan

inhi bitors | nclude saq u navir

KBS S8 P anjin o fusie: T Qo2 )centan@of helRQ en(z;A@ams 4@mpound of

therjprapticavicludds M]Bam&i;u'atmd d’g |c6}%')_6hxfd gﬁ%&@&%ﬁ%@m to %anéitrﬁgl or
an er_antiviral

B 2540 T e B Ml e o o

Bgﬁ%"af%%% Safépl%matmws s ARl PRIl pRpRrAli TGO Rainib O SDOteAhe

chenak hed W)ihh Fenﬁ)fm&ﬁcnﬂf or@Pbtidrit, Cﬁk@nﬁﬁt@m@ﬂ&%@ re!féﬂ;% alﬂ? Siimal,

fn 1e atl n a entg, (1.ncl udi hg,
? aé I on, pre fE e PR AP 76 Swme Came sheep,
% ?f@f‘@#@sand alPﬁltht’-@tht es, nitrosoureas and

tri aaeors herﬁxﬂ‘ﬂﬁ eWh@{GﬂeLth%H%@ arrBE'lt gggttg]ﬁ'n{]g?]ou?t of active

&)# Lllgtp ceude % L0X I\Q] f.ostam
SRPSrS tbf’lp ltst ¢ pipk H@Tabﬁem??éimalrﬁewense that is bemg
f°9%fms%éfsmﬁmgmfhmrmaﬂ3b}&uﬁeﬁﬂmr Cobdfiftiat, inBdcal doctor
brotitrefidida, wlﬁdhrnﬁﬁﬁé?, B dr Brore gﬁﬁ%ﬁgli%%% ne, and 15
tem)% | om gn tabh) chenot her apeuti c or other

1ggncer ga&de 4% KEF e, Preg?ﬂhgg(%lﬁlﬁqag, condition or disorder in an
divifuglsyhe ey etpeedisposédric Ihudisetsg conditibla disorbidr Biit ek had fat exb@iencEor

@lad ha PR BS tr onfiloby Hﬁ nal ogs, purine anal ogs
eam nase I nhi bitors) such as

and denosi

met hglsl Q’é\ti“e the P00 BREERLS Imhlbﬂnéﬂfi%ew reenditiop tog disdyien &, an
Bdivigpal wiaptsommmec 06 displaying U paitdlogy bl Shatp@RitBBgy of the disease,
PhasR BAGeRRAt OSt at i ne, and gentitabine. 20 Suitable
che éhera eutic_or other anti-cancer agents further

i ncl (fa&relipging dhedissse forexampls; ameliqring ¢ diseasor coutlifioh or disader in an

péidgiual wer is veaberie@ing (of mrsplmmsﬁ &tholbgﬁ Gﬁsyﬂp&%@kgsmf the disease,
@H&ﬂm&n %PEEor&éP& l=: bl'e%rg Sthe & and/or ﬁy%é‘?rfmaﬁ(g I g?}e/sisuﬂt?sldg?qa% the

g ot 0Xi ns)” s g Vo

Vﬁﬁgé $§§e bl eonyci n, dactlnonyC|n daunor ubi ci n,
doxor ubi ci n, epirubicin, idarubicin, ara-C paclitaxe
EhR%@hol Thetapy M thranycin, deoxyco-fornycin,

m t onyci n- é? L- aspar agi nase, interferons (especially

| FN- 7 or mase add ’é'ﬂlag Plyamaceyficy] agents pyowhteient mBhbvis rsuch b, dir @Xdmple,

ageind S ageﬂiﬁl WHendiampdubener: GiRd- |auﬂ-can§39 aglhRz Ol Gume enhancers,

Capscit api ne |0
‘!‘1’9‘“’?@%% ARGEh. BT BRE: i 85T e SR e goll2 OM-
ft% pr@/oafy@sgg,b@qsg;@hi@nog{sg:@nb@sglug bongbdnation with the compounds of the
eRentlapdhydnl f6r et ofaDOARLIAE ARdES tdis&d&@&xgpamm% The a%]mts can be

rase |nh|b|tor car bazi ne; oxantro
LRSStk RS it B B E S i oh % eegs SFtpegimizoed

Séfﬁ%far@‘alslﬁefmewﬂhnliyabsqpbr@tgd@ab fomesponse nodifiers; growh
i nhi b &hv:?dﬂﬁéeh@ rcmé?@hateﬁ KPR U hGinastd @Hﬁ \?&b compounds of the

p%;eeséj %¥§11 e af ur; haemat opoi eti C
actors. ATt ‘?“clﬁ%fﬁlﬁél?'d %‘l‘@@‘i‘?"( Byerse MS&H’@S%W@'PIMS@RTIS)
Iiovr@mpseigtrmse Serctripase inhibisoksU@INRAL), (prifdaseeihibitbys, and other antiviral

ibodies to costinulatory nol ecul es such as CTLA-4
4 1B and PDl or antibodies to cytokines (IL-10,

raniple suiiable IR Ty welpde gifoyudime (AEP): didrmating (4l craltiflbibeu@éC):

Stahdge (@473t lahibaite (BTN BiRacoR | (L SOPTRY; axbad o &Mcéhla{%xs(POM}PMEA],
ant agoni sts to chenoki ne receptors, including CCR2
CCR4. 31 O her anti-cancer_ agents aI so i nclude those

- that augment the inmmune sy¥tem such as adjuvants or

adoptive T cell transfer. Anti-cancer vaccines include
dendritic cells, synthetic peptides, DNA vacci nes and
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reconmbi nant viruses. 5 Methods for the safe and -

ef fective adm nistration of nost of these

chenot herapeutic agents are known to those skilled in -
the art. In addition, their adm nistration is

described in the standard |literature. For exanple,

the adm nistration of many of the chenotherapeutic

YRR IBIMSE- THdReRed N fhe. .. Physicians' Desk
Ref er e 1(\24%187?%4%%&2{6852 n&%’@%buéeo[w' F%Cﬁib"@a@é ffso prllef el l4C
&nﬁ’é‘f‘ﬁ;, Rishe ad “dicleqyp-fuorp-psidaie)s cCDABr €-)bta-Dh2i66 Hiarhio-purine
Hiowtnoamdt ledind3ine QAP sl SHEHE RNRTIs! ihelRB bevirdlide B Ro.587)
bk | - har maceut i ¢ For mul at1 ons "and ’
&sageL olr%rr%s/’ Vﬁ@ﬁgeﬁ%we@%féﬁh%%ma AGI89; MC442 (1-
RS 6 methydetiy b dnbedybwethg (2. 4KH, 3H) pirhiidi { @k@6he); N and N@H)-
taenstido A (NB@ETSBNS bdi B 3 piGPHRAR! ﬁr&t&gesinl}ﬁtﬂ{om IR N— ]
i nation.af..a compound. of the T Rvent: ol angmgv Ro 31
o ke e o SRR, M@k apbeer (ACHUED anpremave 14198y
IMS-BHE )k BMPHE0; BMERAI2628; KAT-A78YRIAMNEL1 348 Jihek BRVIAI dobhts
ibBlude higirqaiada Maasd, TCAN B fent@0E LAPRS \Aﬁ%{% FTI“I?’]I fﬁg;r ed by
et ner

a varg ety h%_rn Lpout es, ependi ng upon cal or
syst €m ¢ {1 eat NERTC PR e asrats iplds. forrsamplegaliagnggents
f";fgég: fm_w mggram atitiope mBgfarde ethgiprigiad ldexgviatﬂﬁi Uiy Gulfonates,
fifderb BAdGridEHds) sRch n&Rbr S.1Nnc ng . ™
' QbLanas al v%giiﬂn alrgé g%g§ rec t él‘:ﬁg‘e _etlhl\r/mé rcﬁlllo,p LOS‘%’EI‘F“I‘}E ﬁ%’?"f}aﬂ ),
J(f.e. ., by FRREt | on cBiPrmbieiif £ | apipeimonesh, powdieihglexgrmelamine,
ethemeshisphosphpimint regsulfan, roerbuiting Slbmustihe tskrabbch MmN @Rlarbazine, and
eibzoBARsal , epi dermal and transdermal ), ocular, oral
or pgr.gﬁt ral , Methods for ocular 20 delivery can
i ncl 0dé>f gﬁ[“&th‘impé‘ﬂ‘ﬁi%?‘%‘if PRttaRser agenyseinglyde fer)example, antimetabolites
bt ottt e A bt phindit bk il Sl
Ol i 1 . 1cL .
i nserts sur g ca,imf%és fia_cse |°%°’ﬁatﬁ’e§'ﬁ%°6‘maﬁfﬁg]f”f“§7da‘?e’ S¥fgrabine, 6-
AR B e, Sychmbisopine Retliegtating, brd guminabiss.,
| nt r Suitble teabiergpaltc uf ok QitPoncel BeiPRAf LOREor Qample cerain
_injectian or infusion; or i1ntracrantal,
;:g?‘ RONED o OB O Rinplovts iy mstumor smsbions, cnpme,
PPHRYS 13 tepiBRfiophligtaiasle ush. agrblastive, M eitcrigine, Cviridedit?, blBomycin,
dabt@orhsflgm (:gfnmﬁblﬁjl, n tg[txﬁbﬂgﬁj; u gpu?@ﬁ,g | ig%[lbéﬁéﬁpﬂa& B;ﬂim( P (Taxol™),
Phar frac e_(lijt.yl}glg.a ¢ cc)]ﬁbcrfét?’f”(cgﬁ(g L’ﬁﬁﬂa‘?%‘fafﬁjl"ﬁfrfe@ﬁss (espegiplly IFN-a),
FBPYdeePd iRt st rati on may incl ude transder mal
rgah ;g:ﬁ;ﬂgdﬁfc '@;Hsf %Z;&t illa?aﬁfled Ccf}g%g,spo 2ol 1659RS tapecitabine,
Conventi %J?‘%g%&r r?tsacedﬁtai“%‘%fm’@%i‘eri ers, aqueous, powder
or. AB? Ftakaze sytotohd edesn ercls anepdiobliytiothrik @n BiYeopBstic enzyme; 2
tepe st Hhiblfor; @ﬁ)‘éé:ﬁaﬁbé, %togamro%#\ﬁ i:og%iu og %)o i ?Cl ugc Sas cis-
sRhanIRGsutical. lcorlgo& tions Which contain, ag thne
active % Fng P SR efiPonss edifers; nggeveh hibitdre anbermonsh therapritic
2R lpuqerern; feerfursipdhesmitppozonéwiiafaited Wit h one or nore
phar oneeui-taat byn@§ GRAEAR LGl sud MBking the
a(ﬂ‘&rg{%eoss&i) tions ofééttgsz i ngiﬂ{hlgogg,ﬂ{e{aﬁ%ﬁ‘g&] Rvi: traﬁ”ﬁﬁ%’@d%@ﬁetpm)’
'S typ] EEPFUROR Reepulss rh 38iFThAdi 4iRihand PBiL ortastibodiss t@rytokines
(Bx1Qi YsiFehttcpr encl osed within such a carrier in the
for ny@d;, and:. I a.C ul e, sachet, paper, or
ot he‘rﬁ;%oarl%{J gaﬁl%eg;&. aggﬁ L?ﬁuedgg%&ﬁ %ateh]f’g‘ imEprrecell gyigmgtion such as
TFEORUHP chemplineseeentess, iclyding GCR29eh@GRI0l i d, or | i qui d
material, which acts as a vehicle, carrier or 35
medi um for the active ingredient. Thus, the
conpositions can be in the formof tablets, pills,
powders, |ozenges, saches, cachets, elixirs,
suspensi ons, enul sions, solutions, syrups, aerosols
(as a solid or in a liquid nmediun), ointnents
containing, for exanple, up to 10 % by wei ght of the
active conpound, 32 soft and hard gel atin capsul es,
suppositories, sterile injectable solutions, and
sterile packaged powders. In preparing a fornulation,

o L, o o

p_}




10

20

25

30

35

particle size prior to conbining with the other
ingredients. If the active conpound is substantially
5 insoluble, it can be mlled to a particle size of

| ess than 200 nesh. If the active conpound is
substantially water soluble, the particle size can be
adj usted by mlling to provide a substantially

uni f ayther dhistahdeDblleAtO Bisd BicihdRCinbR " thad |a@§1ﬂeﬁ’cnthe frrithne @Q%t suéaoas
of suitable excipients include

?gj\w?no °éa&§%v>?#r°%p§’3“sa§ucr ose, sorbitol, mannitol,
st ar chdisancefuyeacarsa dichde derdgiicu melish sssth'at feptidad, gbm!at\ae:jnes and
tetagae@rites. g€l atin, calciumsilicate, 10

m craqerystallin ceI ul ose, polyvinylp rrolldone .
cel | 3@%’@5 ot e andgfiesiye adgyinistaaniof mioss ef thagt Gereotherppgutic agents

fire kmwingto 'thonskann theleh. tlmamﬁﬂldnytmmmwﬁeauoﬁ 14 1aEstribRd inntEe standard
ﬂ’lgﬁﬁ];esFé E‘)&prl@ She t«n‘ﬂllmﬁstrat%ﬁ grllgiﬁ#' ldf%ﬁg' (t,hgrﬁ%haé}-aﬁéumaaﬁ%ﬂs is J&cﬁged in the

wetting agents:;
g"d‘éﬁﬁ?@s Dﬁﬁké*%féfﬂf? rﬁbDPagénP%ﬁ %depeﬁ 1°#E‘E°HW°S Camny, Montvale, NJ),
e Gisojdstry off vaivicly is e stEopetel @&¢in ByveRiefiud iad fscEk@IH S entddiy]
flavoring agents. The conpositions of the invention

can be fornulated so as to provide quick, sustained or
E@"ﬂ‘ifé‘d’c?’@@é%@"b?’d?h’éged@wsve ingredient after 15

admi Vi remblbyed astpharinkteutipds, the Banqiamdeamkeqwexmgn 886 &Q&Hxs&&d in

[8) tC osé golm II.a 01'1 C T an
R o e udlsonm it QRS L it Bk by P Bl wd
A Bigtiacaivly Hpttic coE ‘Rigse crpasitions ga be yreratyd inta et well known in

& @hmmaaammg art, @fd chdte adGkibidred By ra%e&y cﬂmuees Ié’ﬂ)?‘ndﬁlgﬁﬂ}n whétRt focal
I Screte uni

s t |
su. SR8 VoL i oRorel S bR S i SBpEtien e tvi
Prdiog oplitpimicand éfalewou:‘f miembranes tingluding ptraaspl egindl @ndriectd dlelivery),
ﬂﬂﬁﬁﬁai'yt . ngby aﬂﬁllaﬁbﬁ T edsBffhih dF HowibkAbreflot R, ildiRy Q}dﬂaﬁhzer

th ed tic effect, in association Wt
el R o SRR bl Bl B omher Fary QMg i g
delivery @areml@bttwé agwigistragion{egle dmipss agtgorj@rtya, perickulasor intravitreal

gﬁﬁaﬁﬁnabﬂ ISR b5 L RTRH ca!héhraorpbﬂ:&meﬂg g%bl)!ally place in the
ve anmpunt. It wl| be understoo howe %

t%“ém"alu S SFRRR 2 TBRBIR dmelidet dPtF“yc“a‘am“i‘i‘F‘"g'F%ﬁl G bgprons
irareritoyeab or diattegnswiisre thisbona op higfissicnj an, indeeialdiegq attets or

hﬁ’aﬁﬂtﬁaﬁa: afbhihiGHAGR! BRGES au;..mjgm.. mb;,g@leqog,ggf %.n%ebct)h?s BE, or
echosen rout e of mnlstralo

ma E‘e F’f ?‘é‘“@% N abiats = el e ?’%P@F’%é hargpgentigal eomposisioptpd fopppiptions
ftésqwnlyémuﬁstranbremayndqluda dm&ermpateﬁ, pintiras, SoBiviR) drdadhs, @ls, drops,
ositdHRS, 'sﬁ{ys ligu 1&%9&'@5 Cuuvcul ?ﬂaﬁ&?eﬁncgl%&ngsr gxga({uls rr];gwder or

&ld cQ S|t ns such as ta
St yatre like may/be peegssaiy fridesitbleo har naceut i cal

exci pmmvmmﬂfmonmald&obhadnapem&‘fao bmﬂoﬁﬁdno WhiGlO 6@, bl @8 active
GRRIRl U0 Gr ArD ATAASHEGS of L S, Bty CRRAMN i ' D o

S sent |nvent| on. en rererri

YHEAUA tPGREDLOFAFS 11 BREnE e assmpf@xﬁwgeqﬁe@ugvenme the active
axgtedme id typitatigl iniad witlSaII @kﬁbﬁlaj JhMtedj b§ ﬂﬁéx@xﬁl@nt QY @f&io%d within such a

om e conposi tion
%%}&ggﬂgegag{%r sub F\'i‘ﬁa"e elsﬁ & pé‘&“lfa"trf’ eré?rFaé‘:E’i'Wé‘”ﬂﬁF’i"‘Pwm

oA g dilgeming °§1h§ h selig, semirgli prliquidimatesal avhith eaps alveiticle, carrier or

iadiSm 5 thl Aot xeérmeﬁwhﬁt it@Rorhositidhs &n%ymie\fanqgﬂmmag B Bivbders,
Qghg e des above cont al

P Ttk S s B B Epreciyiig sgre el ageid or n
& H@*P%@F@m) Qi}ﬁmqnh éontapvres%mmmﬁv aptoi 101% by3keighte ths akiive tosnpound,
or pills of the present invention can be coated or

ot herwi se conmpounded to pr,ovide a dosage form

af fordi ng the advant age of 8ro|onged action. For
exanple, the tablet or pill can conprise an inner
dosage and an outer dosage conponent, the latter being
in the formof an envelope 33 over the former. The

two conponents can be separated by an enteric |ayer

whi ch serves to resist disintegration in the stomach
and pern1t the |nner conponent to pass |ntact into the

o S o o - . Y

"U

(@)




10

15

20

30

35

materials including a nunber of polyneric acids and

m xtures of polyneric acids with such materials 5 as

shellac, cetyl al cohol, and cellul ose acetate. The

liquid forms in which the conmpounds and conpositions

of the present invention can be incorporated for

admnistration orally or by injection include aqueous

s Myl iggﬁ é ed .sSyrups, ueous_ or _oi

B e ey R PUAEe S S MBSzt g s
Sas cottonseed oil, sesame oil, coconut oil, or

peanut peparing & SorriMidtibn, &% a€tv ¥dnpsurdRsh i : :
ol emivP e Tk ——
Lnhal at fon or 1'NSafiT At iCof PEREletHdt Lopdirs waouah substantially
DS ¥ icthe 1iled forapartistesizt iof sl tranaR00 eptia i Be aiohi@RESnd is
QubstEA)R Waer SRIMEAS SarticRlsiz el B85 daNer epf . . and. powder s.
y%mdg&%i.émotp ol {?ahccgn%osi t ia(ﬁ);ﬁsgédrb yn%g%%%o | ﬁ'ldg SEAHEY
phar naceut 1 ca el'?fmﬁ OB e P 4QReshpi ent s as descri bed
Su pr é 0 m? W?Fﬁ‘)f m%mmd‘tdh &cﬁﬁmsé, isﬂzﬂ)ﬁe, &{ﬂﬁto]’ ma_nnito]’
suttthied) | Gin raCMdiaDValbite 1HoShatd" I Ls:)j ratory route ..
EE%;CJP,Q&%I %L;a’systllem ]gl %f,aftec?gﬁ%%npﬁgoggl S, Rl gilicate,
nebut 1 zed "By s ROEFYPelitonsy seliwlgse, Weitsidyiup.cad iyl cellulose. The
Seplationsran pdditionsdly lcisdet ddcattier ep6itd Yuck BOM REeraGRY ikl G
SfRMhIGE; waktink Aend) GRki 4 lce can be . attached to a
%@p&ﬁ %&s sg %kgtht , orlf_{yliE énz?lg ?Lﬁﬁ%"%ﬁge § Stfs“?S?W%agfﬂ‘sé%@ﬁ?’Eethyl‘ and
reat ni g RECHISHEEpIeERs § DavornpagemtssThe pompositioponfithe invention
?B ﬁbfﬁ’@!{lqteg s a;zz} probié: dattkii Sﬁﬁtﬁk@ﬂr&ﬁlfaﬁﬁ ?élélaéé 0P the Qcﬁseaﬂnbé/dient after
AR ERY i i the formulation in an
appr Qpr | acl,?ge%?mnr?gr T ;hgglggrregﬂ%st@%“fm& Wound or
conpodi B Pe foapuwatrdtin 2 anip dastee iermptakl dog@e yontaining from
@e‘ﬁéﬂ‘d#mgsgiﬁs moRisiliRiboitS 0 REIHBG '3@ﬁlgjo@kh%ta&1fvﬁﬁi i3 The term
TRk DRSS fotfcn NSt ation as prophylaxi s or
t hﬁgg% s iR BPTMENT bR Bk ot s i ahaior ypon s
28 S 1 BT, VN eRtaiTng &l prodetermingd qubnginagSetive eaterial calcnlated to
mpieitiaitsiretBerape GO BRG] i bRt ftionGA 2 RELAGTLH G hEE) %ch,'iegt. a .
noun

pat i ek uffering froma disease I'n an n
sufficient °‘t§‘§’g%lﬂ§%“ B FLIeSRV® o eraWile dpsher rangejapd ingepesally adnppistered

lg)?mu%fuyt qifsctivte areouste Itarill be usdessod) Ihbwertr MBSthe amount of the
@inperod icwallydonnstersd il ulQMER U@ hined L.seas ndi tion
BEInREnded %ﬁ%g %e; el Iu taz b%/ “the ej %ﬁgﬁ@bﬁc#ﬁ“ﬁo e e
att endi ng cl Ihician depEharity Bhare muteof pdszstating heastual
PHECUaGAARTIed Fhe agheveibhis endgeponsend tiRgeiiviahEipgivht, &8 Sbverity of the
rg@nessahptaenad thi @R, of the patient, and the like. The
CONPR§ L mnistered to a patient can be in the

f or mIa %%%aﬁ'gé' Sr?g‘?;l%’u ?%81‘5 Such BHPULY tor Binsipel edive ingredientibmixed with
rfErgRcesispisadpien irformea slib ereftmmiaibr Zoamgodiion CEMRIHRIR Al HRIRGencous
msittere bf d cadpdutibf e B LGSy, W%nx’éﬁ%.’ngt% aalerile filtered.

ged for u

uti.ons can be packa Frioggulation cogpositions
éﬂ%ﬁ%‘?“%@%ﬁ SR RSP BRFLY Siserp evprly Brqughqutisles qagposition so
B i CPYERPSIRTE dan Re stadilyi shigtivirgdl eI Squel R eftbddive Mid @Bagh Borms such as
tabEbE] pillsShd ebduRE Thid 1 he.conpound. prepar ati ons
pYaksaLl b -betlgig{, ﬁe%ﬁaggﬁgﬁ‘gﬁ?gﬂ%?é‘R"p‘F‘Eﬁ%SF%WS of the
Fom %G CHifgroe e for el Gbloybour Prmg of the Btive hferettibnk b the
Prseentinvgetiost ood t hat use of certain of the foregoing
exci Meaiiess =ar fela.er I abilizers will result in
the fornmm icgnp?]%f.orf 6%a"???%§é“d§“ﬁ‘%“afmsb§|°f’§?d oF | pthervize corpropRdpd to
PSS %ag‘g’saéf OF P afopdings aAastags of rrplengptaesomritor éxamele) the @bletyapill can
cqmprise aadwerddiapant B oufePlosasd Son®¥R | [
for which the treatnent gi s%dg?&fkﬁté&{r}%ﬁgﬁg%gg’%%&m%gpe_
adnmini stration of the conpound, the health and
condi tion of the patient, 3and the judgnent of the
prescribi ng physician. The proportion or
concentration of a conpound of the invention in a
phar maceuti cal conposition can vary 34 dependi ng upon
a nunmber of factors including dosage, chem cal
characteristics (e.g., hydrophobicity), and the route
of adm nistration. For exanple, the conpounds of the
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parenteral adm nstration. Sonme typical dose ranges are
fromabout 1 gg/kg to about 1 g/kg of body 5 weight
per day. In sone enbodi nents; the dose range is from
about 0.01 ng/kg to about 100 ng/ kg of body wei ght
per day. The dosage is likely to depend on such

vari abl es as the type and extent of progression of

B\ré?thg k’oﬁ'?e?c uf o comsc(»? .Lx(.:~ cah b% ge%a};%}élet{ylaa% l@n Qrgclalla}:egaﬁégs:erl{lress t(? Iesmt
8%‘?9@5@5}“ &¢ Sttnh@E @airqg@uﬁhﬁ irngt compaeht tof pessrintdcainiodiie dodderivh@r to

Ee(d[blamd&mfeleasal')!dvdr&@ of Bekris Qfin beélQéE'fGﬂ sl &lehiOfy ersEJr oeaﬁ&'s sffch
la‘?}nbe ex! Lﬁ)glz&ged fr om ose resp onse curves””

er| veg Fom opgericEdtp WFF&P Pﬁ%‘%‘rc apidsyith such materials
Wh‘i‘l@n@M@h@l @mmmd@et@té the invention can also be

[ o TIbek el RS MRt 1 O B pres B2 1 be

act | V?d lents can I n
mﬁogp € gﬁgt%uaftragﬁne?ﬁ]lysqj (PFI méth:loa Apcjudg, pquwus g@@msssunably flavored
W&@@ |a<we<318 oremiitshdperdionss andi flavimd emaEisibia NG fedible bl B cottonseed oil,

Sebbine b Sseait ol nt.s and e li ke.
15 L ;orﬁ%&%oh%ﬁlvg Assay %ﬁ%ﬁ ‘3‘§pect

of t %gmﬁflg@é ngp ARREHe o lFséfﬂatt‘)eS mFleef IS‘P}@OEBS @edwtsua:tylsons in
Bhgimacehizzhllyeccebratdey queBdsalr ofgtinic soRrehts) of ﬁbc&x!re@ %efeeﬂmtﬂad&moﬁhe

ki 0 8 eutC: C

LI of UG Bk 4y M e BBl oY e sl

PBR AR FoTe FEPosimgRts, the ePRosiEqnn ge 4dnleusre9@be Fhe prateor ngsal résistary Toute

5 trodl @ systemic lefidi. rGympdaitoRn carug Ifegiﬂlzddd@r?ké Eﬁﬁh&g ePQrebuhzed
I on | nNadl n 0 a

WM{J%E&/ bg fdtea %%1? I'H'OPJ %xé Pert])uhzmo denid & the\/léeh]f 3 devxce can be

gp(ﬁ 20 Accor e pFesent
Hed Trepeyags Z§He 0 g%eaygent PRattive oressaierbreathig thasliel Solution,

QSR Cimwder ToifbofificS Eflbe hdi@REH 81 &5&4&@&@@%&9@&@ deliver

mg;,,q,m&qg p%?:el ed corrpounds of Fornmula
'SOtOplca PPEdT o- 1 abel ed" conpound is a

conp JbsrErowy o tch’épqum/@rwmﬁﬂqmémelstmtoalpaﬂmrval aihyaiendingiuPon

wiepis BeigGldrifiis the &Q‘ £ Yicinds o state
okt e e e S 0 e

mass nunber f?rp(f é a ?fh A Ferindp diempsuic wplicatioas, Eﬂ“&Pﬁ‘t&P“S
e E% Adminisgted t°8lPP~'!3&‘bﬂ1T€ad2 Suffiering ifrom @ clistaskais ait dndvlnt BEicidAtto cure or at

]eﬂf}ﬁfhﬁl@r aitésErhe dyﬂp@mragésegﬁd its Q@mzﬁ{:&gl%nﬁffek@g @J&ES w(i)lpdepebd on

are n SO Wit
{F‘ gs %“%“‘ “§?%Fd(aé|w§glaw|“eetﬂé‘}$ma§ ofrthe gifending qhmam depending
up@l fagtargsuchas (e sqvily of thé Aideds Ohe 33 OreighiGd gehH condfith of 36 Gdtient,
&d Bk like/5Br, 76Br, 77Br, 1231, 1241, 1251 and 1311. The
r adi (.}Hucl [ de that is ncorporated in the instant

i
radi 001 SBEPEEL & 5 0id Ptigp fem ool b dforgip eft plfaeaceutical

. @p}pcpsiugxgmeme(bfab@h dheser caglpositiona log B:Olst@ TR k) &Gnvcﬁ@ﬁa] sterilization

1echaiglRL, 8 md‘y‘BE stirfle Miefeli %E?'ugg s@lﬁﬂ% Ib%g?kage%gor lise as Jg,t%lygp'l_]fhzed

g%? I on assays corrpoun St ncor por

‘%4 Phijzrpiprepaaion being gembined Wiz S&lewepusgern@rpm to/adfpinistratign. The
RFsefthg compigi pregretitions typhealy mbea;awemam mn ﬁlore Enefeaa&l}ﬁom 5t09 and
131(255}5: gr&)'iﬂ-ﬁonla%lg 19'3531]1% l%&% fobd ngt use

eneral |’y be nost use I'S un ers % fﬁ“ﬁ’?@“ﬁe"c‘p“’m
i o5t Hiprey el resulip the foxprtiprend Pheoragentisalitalti. s a conmpound

t hat Tllfaﬁegéeuﬁcdﬂ‘sig@ ofihe d)ngaﬁunhﬁﬂlﬁqte gggbgt lﬁagltlaog la%,c‘lallyfq&md&?ﬁ for
cl.lde.l sel eclte rom e

oupg‘g‘gns% ggf Psﬁsfor ‘Pm?ﬁﬁ kelf%'em > Fade; %%@%ﬁ&f »ppmstratign;of the

’%ﬁ? thp healthang, Gm?éltl@tnf ttie psigntpod th jurignentd ihe presdiiippRSician. The

FrdpbitiorOr GinBati6 RSN At Gie w&klb&ﬂbkﬁuﬁaeeunapmg&&&?ﬁtm

- the invention and are well known in the art

radi o- | abel ed conpound of the invention can be used in
a screening assay to identdfy/eval uate conpounds. In
general terns, a newly synthesized or identified
conmpound (i.e., test conmpound) can be evaluated for
its ability to reduce binding of the radio-|abel ed
compound of the invention to the |IDO enzyne.
Accordingly, the ability of a test conpound to conpete
with the radlo- 5 Iabeled conpound for blndlng to the
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Kits The present invention also includes
pharmaceutical kits useful, for exanple, in the
treatment or prevention of |IDO associ ated di seases or
di sorders, obesity, diabetes and other diseases
referred to 10 herein which include one or nore
cont ai ners contai ning a pharnaceuti cal conp03|t|on

o Neg, I effective ampunt of
oSS BBl ) B i
EEP URrE of P@mﬂ@Wf Ropjexagple thscomponmis of thevigventivn San be provided in an
senuephysicdpihl Hafia koo ld(tnltaﬁﬂ{g akduE 0. BAR %‘} @/v o% lfh% I'c]:onafpoimd for

a ontal s wWwth one or nore

{’%F"% ?‘%8’% I"Cal °me ‘{°%?6?“éescaaer fFomeqbaut 1 erlsg tojabnutal efkg of body
weight B davr g, someg:bodlmts vthd dose rige fs@@fliaboit BORAYIGAS about 100 mg/kg |
Bﬂbodﬁkﬁa?@t p%k&éyl ”ﬁ{é dbsggetlpﬁce d d énﬁ%% ilgﬁ ganobrf S! af g!%tgfpegqnd Efiet of

ser.ts ) IC& I Ng uan

r
%rg%ps%?’?e%?@ dlsﬁ’sao"é d’éﬂ?ﬁr rI]i‘es‘t"E‘Flb}EFalﬂ’gﬁltﬁnﬁ ef thppestichleyrpatient, the relative
bielpgioal sfficaat ioDihe campbuad segsmedeﬁoﬁmsmf O the Ekotiddd aL(h &s route of

ﬁﬁﬁ%&ﬁ@ﬂtﬁecu%seé s Qﬁm E)J]égfldlﬁ%% tose s%cplsee Cfﬁ%vt&e. dFmISSl/ %91 vitro

jnvent ? ] be descri in great
famm i %SYéSQ‘HﬁrpI es. The following exanples are

of L e ﬂhfd;:’hwundsl of the tivardtion eanpmts po mnat@nﬂ coMbmatd? Wwith ope or more
d dBi R n | manner ose
S bl by ST, SR B e LS g,

‘%fc Sklﬂ"@lL the art read
S5 ‘?dﬁ‘ - CBFnp AT & é?%‘mmpmsa@wt&@ﬂdmnamhag@ednme like.
nodi fied to vyi eI d essentially the same results. The

%a&m&oﬁp&gﬂp fl@ﬂdgw were found to be inhibitors
accor 0 one or nore of the assays

d esc r“i“?f%?ﬂ APt Q? |ﬂﬁ PresERINRRIEDS relates teibomectie dyespin WBlNMRy metal or
mepwmmmmfﬁkmaﬂmlweu & RGN ,gégm tai ned

%@tz»vzgo QIB VZ\% %0[%0 g 2].1'1(1S \{él l Che ) O?%mg% %%& >

oun b}( theory, Noj e M?%W@PIW%W@ fpeluding

og e%quukga%b en@yme Yigands ey cintibison HiddRe datk aabEIGcD ecrdpe.d;d

Acnorﬁhlgl) e ﬁmse@iﬂvmuoz(ﬂcﬁ&@mo J—&%s lillzg @(Qltam e Fgeleed compounds.

3- f I uo
N m ]%I;F %‘Fgé isgtopicallydabristi @mpuaks of FpEuls 1 @n
Npippicadiyj o@ rg@ce]pbelpd’ cxpmpound 1s a compound of the invention where one or more atoms
aémem&ed\brfkms&ﬁtﬁtwwan%o%% ! SR R
sy s B TR e G e e rom
gegn crflﬁsof1 & t"ﬁ’cﬁyﬁt fopnd( gpptusg fieywpatumalive pdcwting)i t Suitable
O&th gt mbp oy inpespordte® inScompaokds anf ﬂieQ’re?enﬂﬁI?ebﬁl%%HuQ@mt 4R not

hhﬂted ol @iisO G¥ifidn-as D6 Beu térgigl 51){ alsd er%glga]s Tt(f aor é%&“g‘?j “%} Qﬁl‘*c BN,

he, r.eac xt re Was
ehough 139 Eﬁ g %ﬁ éﬂq é]?m %L 48, " 9nd °8. Shechdsemodlidethat is
mcprgorates] mdheanmmtrh:&mlabeﬂeé @bmybuits Wil @p&@ lok! tht g‘gc,gg ?Bﬁ’éihdd@f that

rﬂillot-ﬁltiete@c For-exarhpte, i) v ter se
e W

I.nt al ni n | aneI‘

com%oﬁndéﬁaﬁ REPHRP Hg Satrl’f Thel o éactwﬂbzpnmﬁym wb® ussAS For radio-
imgging pepticagions OC.CFf ', 1, '8, F?‘Ia'.’FEI ’fBrInt’FHr%@il gExQ:raﬁ%’@el hsfhslifl! 9€

sol i g . 00, 48f.uk GI U m xture
u_g (gar aﬁdgkétgdﬁgﬂ gga\c}g 53 egdes e&dﬁP’BRﬂ’H‘Eflt lﬁ(icmpgundzll%has

SO feash Aret radioppliflyy In perneStrpdientsithoaildtinglidblis(sdected from the
glohpi@naytinedt i, 4C, 1, 35S and **Br.
N - I
hSSﬂ&l%Bfneﬂwcg ’fcg m%())(rggzlm?ié G- 1s%togg rmtt)c? c)>(rlgarr?10 %c?nrngogn%s are applicable to

compounds of the invention and are well ]cnown in the art.
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A solution of 3-fluoroaniline (36 L, 0.37 mml) in
ethanol (0.5 nL) was treated with a solution of

4- am no- N- hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi m doyl
chloride (50 ng, 0.31 mmol) in ethanol (1.5 nl)

foll owedby triethylamne (51 L, 0.37 nmol) dropw se.
The reaction mxture was stirred at 25 C for 1 h and

purl fA eslidbelpd @pEfodidi eyfethLCih@mtoﬁ &th% bR il @Sdclefifhg assay to

%g’% a%v,?% campn%( ﬁl% %era te%frgsAFLﬁl e51ze or 1dent|i1o <?i tgmpox'l_l!kd (ie., test

mwﬂ)m be\pvpthatad \fir -iig atflittogwdach ia@uig@f Be cdipbelédriogipomidie the
ntionhb e mcgné}m% OacEbHiiSeis RIIRGA Ot awaﬁco%ma @&!np@t@m #ld 28lo-

P i s e Pt Solionies AmpRpae Ly~
220.0. Exanple 3

£ A no- N- ( 2- chIorophenyI)lV‘ hydr oxy- 1, 2, 5- oxadi azol e
- 3-car boxi m dami de INNHy H25 C NN 7N 0 37

Thi s ‘CHPESEHRYCHERRS fﬂé‘ﬁ%ﬂﬁ E’EP“%P&?PB?HHPHQS% for Bl g pgatnent
afpreEntionéfdDQ-as@iaed)di@asesir dis@an, biei, diadses bdtiotiBi didedsksteforred to

ﬁ@én?&/]lnéﬂ mchld% ot' fbre Q&Eﬁ% Mﬁl%n% %%aceﬂai compgsﬁlon Qompnsmg a

ﬁmﬁaﬁ‘%e)“wa%%“"% FROBRt O M ERPRE P s iyention Soch itk epp durthprancinde if
dasipd xonriotimbd devariddd mnv&%nalﬂﬁmﬁeuﬁ&l kitlcontiorehthy sﬂ_dﬂlas for example

xem 8(: as Wlll
Re. as th art

usi n
’F@Y alrpmil_téﬁv@* é?”mm@wammthﬂ awszrts«)rzsmbels ingigpting
fantitipd & the cdmpuitnBQo ¢ administered, guidelines for adminisiration, and/or guidelines for

&ém%?l°“"“”CXﬁiﬁkbg%gﬁﬁﬁxﬁ 3 5- oxadi azol e- 3- car boxi m

The invention will be described in greater detail by way of specific examples. The followmg

examples are offered for illustrative purposes, and are not intended to limit the invention in any

.-L_

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-/V-(3-fluorephenyl)-N'-hydroxy-1,2,5-oxadiazole-3-carboximidamide

.
AN

_ \ e
Step 1. 4-Amino-N-hydroxy-1,2,5-oxadiazole-3-carboximidoyl chloridé

36
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0 This conmpound was prepared according to the
procedure of Exanple 1 using 4-chloroaniline as the
starting material. LCVMS for COHOCINS502 (MrH)+: miz =
254.1. 15 Exanple 6

4- Am no- N- (4- br onophenyl ) 1V' - hydr oxy-1, 2, 5- oxadi azol e-
3-carboxi mdam de -BT HO 11, N | NHz H N O/ N This
conmpound was prepared aegording to the procedure  of
Exanpl e 1 using 4-bronoan Iine 20 as the starting
mat eri al . L@Bfm(EmB MrH) +: mlz = 297.9
Exanple 7 4-Am no 1V - hydro y\N

(2- nethylphenyl) 1, 2 5- oxadk | e- 3- car boxi m dam de
38 i s conpound was prepared

acc';rqc}lf ng nt 0 t%efpwé"@"é’d‘iﬂ"@dedf‘ et Y L) wasdTepe with 4-amino-N-
bydropy-h3s5-auitipdoled- cara@umdmdet[arfietefbgycmzeﬁ |(ad55) LCNB For, 6os1

ﬂ:&l&tb%@l% réaMfo‘ﬁ')uixturg‘st treatgx:?’ e %@g 2 M| ardrogen chlon@rn s g? IR

E‘;S'S'N dtg 3- mat heny ole-
I m dam e ﬁ?ﬁ ‘gﬁs‘m‘tﬂ? ofsodiygn 1tas (4 g 03 e vensater (24
g#m)ém‘;:sgwla@ Ewemummg artigterbdh emperans e 045 €C @fth ﬁx@rsﬁﬁe%at& THSrkddbn
et @l hi Lerl
N ek L fe

H 2N502
%\%}Q\T € \( :ﬁi’@l gave the desired product (1.7 g, 21%) as an off-white solid.
(4- nethylphenyl) 1, 2, 5- oxadi azol e- 3- car boxi nmi dami de

Bg0: mnhlﬂmb@uorophenyl)-N ~hydroxy-1,2,5-oxadiazole-3-carboximidamide

A solution of 3-fluoroaniline (36 L, 0.37 mmol) in ethanol (0.5 mL) was treated with a
solution of 4-amino-N-] hydroxy-l,2,5-oxadiazole-3-carboximidoy1 chioride (50 mg, 0.31 mmol) in
ethanol (1.5 mL) followed by triethylamine (51 uL, 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 CoHgFN50p (M+H)*: m/z=1238.0.

Example 2
4-Amino-1\"-hydroxy—N—phenyl—1,2,5-oxadiazole-3-carboximidamide

N
This compound was prepared according to the procedure of Example 1 usmg aniline as the
starting material. LCMS for C9H10N502 MHHY™: m/z = 220.0.

Example 3
4-Amino-N—(2-chlorophenyl)-N'-hydroxy—l,2,5-oxadiazole-3-carboximidamide
HO
b,
N
N _
! 7\
Ny
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H MC/' N This conpound was prepared according to the
procedure of Exanple 1 using 4-nethylaniline 15 as
the starting material. LCM5S for ClOHL2N502 (MtH) +: m z
= 234.0. Exanple 10 4- Am no-11"- hydr oxy- N-
[3-(trifluoronet hyl)phenyl] 1, 2, 5- oxadi azol e- 3- car boxi
mdamde / HO, F I NH, N F H FN\C/NZOThls

conpompd d| n rocedur e of
Exanpl 6 ‘iﬂ‘*‘ﬁéﬁd%@%@rﬂ?ﬁ’a FEBLE LR Brkry SRl e E idroniin
g%thwstartmgmmtalemmsrormmgm (mmwmua@,?_o (MiH): mz =
288.0. 39 Exanple 11

4- Ami no- A" - hydr oxy- N- ( 2- met hoxyphenyl } 1, 2, 5- oxadi azol e
Esamplgdhoxi mi danide HOj ILINHZ N H 1?--- 1\ 0 \CH3

MEAmhoSV-Bleh Brop RUTRRNT e 000 the
pr ocedu(re o? BExa?rp 'gydmﬁé’?ﬁgf“g{”%ﬁ%t%%‘m (F%'dtﬁe as the

starting material. L Qr &,10H12N503 (MrH) +: miz =
250. 0. Exanple124 |
N- bydr oxy- N- ( 3- met hexyphe N2, 5~ Bxadi azol e- 3- car box

i mdam de HO LL, N H3C~\II/N O NH 10 MO/N
Thi s corrpound was prepared acct}r\d/lz'hg to the procedure

of 1 usin met.hox an| ine as the starting
mat er | aI ﬁ'&ﬁ/é'a'? o%’a’am ® PIofedys-of ﬁﬁ‘&fﬂe—l i5g 3-ghloroaniline
Exberspitieg di@eridl5 LCMS for CoHgCIN5O9 (MHH): m/z =254,

4- Am no- N- hydr oxy- N- (4- net hoxyphenyl ) - 1 ‘2, 5- oxadi azoI e

-3-carboxi mdamde 0 HO NHzZ

Example 5
4-7Amino-N-(4-chlorophenyl)-]\"—hydroxy—1,Z,S-oxadiazole-S-carboxinﬁdamide

Cl "2.,
N
\-©\ /'S_—(NHZ
Yo
N

This compound was prepared according to the procedure of Example 1 using 4-chioroaniline
as the starting material. LCMS for CoHgCIN5O5 (M+H)*: m/z =254.1.

Example 6 :
4-Amino-N-(4-bromophenyl)-N‘-hydroxy—l,2,5-oxadiazole-3-carboximidamide

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

as the starting material. LCMS for CgHgBrN5Oy (M+H)*: -m/z = 297.9,

Example 7
4-Amino-N'-hydrox'y-N-(2-methy1phenyl)—1,z,s-oxa'd_iazole.s-carboximidanﬁde

38
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N O/ N Thi s conpound was prepared according to the
procedure of Exanple 1 using 4- nethoxyaniline as the
starting material. LCVMS for C 10H 12N503 (M+H)+: nfz =
250.0. 20 Exanple 14 4-Amno N [3-(benzyl oxy) phenyl ]
N- hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi m dam de 40 HO
NH2 N H NNO/N This conpound was prepared according
to the procedure of Exanpl®.1 using 3- '
(benzyl oxy)aniline a starting material. LCVS for
G 6H1 6N503 ( M+H) +: . vp Exanple 15
N- ( 3- Acet yl phenyl ) 4-am not
N - hydroxy-1, 2, 5- oxadi azol e- 3N/cak,boxi m damide HO IN
H30 NH2 N ya H 0 N\O/N This tefpound was prepar ed
aC C OrMhis@mgothd WaLpréphreC Ry 10 the FHRTRE & EkarkpR! 1%memy1mmme
am noacet ophenone as the starting material. L for
estheestiog praferpiviHMS for ol 2B e MY niacdapl-e 16 -
4- Am no- A- ( 3- cyanophenyl ) N - hydr oxy- 1, 2, 5- oxadi azol e-3
-carboximdamde / HCy~\ I I NH2 140 HMNMO/N This

d was prepared according to the procedure of
EAaipk- ¢ - b drasy- IV (3-rBethylih exeyly 1 CRow i £0le-Bci rbéxinuiBanhite
starting material. LCMS for @%0H9N602 (MtH) +: mz =
245. 0. Exanple 17 4- Am N '

(3,4-difluorophenyl)1 dr oxy- 1, 2,,p- oxadi azol e- 3- car
boxi m dam de F / HEe&yM I '

N N
N

This compound was prepared according to the procedure of Example 1 using 3-methylaniline
as the starting material. LCMS for C1gH1oN509 (M+HH)T: m/z =234.0.

Example 9

4-Amino-/V'-bydroxy-V-(4-methylphenyl)-1,2,5-0xadiazole-3-carboximidamide
HO

HaC.
LL’N
-
N

A

N\0 /N
This compound was prepared according to the procedure of Example 1 using 4-methylaniline
as the starting material. LCMS for C1gH}9N50, (M+H)t: m/z=234.0.

Example 10
4-Amino-/V'-hydroxy-N-[3-(trifluoromethyl)phenyl}-1,2,5-oxadiazole-3-carboximidamide

HO-.%N R
R I NHo
N
N Y
A

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

(trifluoromethyl)aniline as the starting material. LCMS for C10H9F3N502 (M+H)™: m/z=288.0.
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HMNO N 20 This conpound was prepared according to the

procedure of Exanple 1 using 3,4- difluoroaniline as

the starting material. LCVMS for COHBF2N502 (M+H)+: m z

= 256.1. 41 Exanple 18

4- Ami no- N- (4- br ono- 3- f | uor ophenyl )

N- hydr oxy-1, 2, 5- oxadi azol e- 3- car boxi m dam de yL, Br

HO NH2 F\ NHMQONS5 This conmpound was prepared
ﬁﬂﬁéﬂilng to the procedure of Exanple 1 using
-bronpn-3- fluoroaniline as the starting material.

W%Mrhyezgﬁs%ﬁmmthwmm,&m@m&a +Ebeimigmgde)

Exanpl e 19 HOy,

4- Ami no- N- ( 3-chl or o- 4 or oghenyl ) 1V' - hydroxy-1, 2, 5-0

xadi azol e- 3- car boxi m ‘g

NCQO  This conpound wa prépar accordi ng to the

procedure of Exanple 1oysing -CI\,I, oro-- fluoroaniline

as the starting material .**LCVS™0r COHBCIFN5C2 ( MtH) +:

n z —'I'h3720n@>0mﬁx®a§'pﬂ>r®aﬁ@ atdorddhg A1 O Pbcedure of Example 1 using 2-

3 chl net h

RS fie Ty L G fo Contad MR B =260 e
, N NH2 CI \' NMON This conpound was prepared
Esoaplgizng to the procedure of Exan'pl e | using

S P e %ﬁ%h@%“f%ﬁ* R it . S

21 4-Amino N

(3, 4- di met hyl phenyl)l\l— 1| 2, 5 oxadi azol e- 3- car bo
Xi m dam de N

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

methoxyaniline as the starting material. LCMS for C1oHoN503 (M+H)*: m/z =250.0.

Example 13

4-Amino-NV'-hydroxy-/V-(4-methoxyphenyl)-1,2,5-0xadiazole-3-carboximidamide
HC :

H:;C/o LL'N
\©\ /IS—(NHZ
A

N\o /N
This compound was prepared according to the procedure of Example 1 using 4-
methoxyaniline as the starting material. LCMS for C1oH; oN503 (MHH)™: m/z =250.0.

Example 14
4-Amino-/V-[3-(benzyloxy)phenyl}-NV'-hydroxy-1,2,5-0xadiazole-3-carboximidamide

40
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H3C \ N HNCOtv 42 This conpound was prepared
according to the procedure of Exanple 1 using 3, 4-
dimethylaniline as the starting material. LCMS for
C11H14N502 (M+rH) +: mfz = 248.0. Exanple 22 5

4- Am no- N-[ 4- (benzyl oxy) - 3- chl or ophenyl }

N- hydr oxy- 1, 2, 5- oxadi azol e- 3-carboxi mdamde QO 0 1
-4 NHz ¢l N NNON This conmpetnd was prepared
according to the procedgt anpl e 1 using

4- (benzyl oxy)- 3-chl orogni lli nellas the starting
material. LCMS for CL6H1 503 +: mz = 360.0.
10 Exanpl e 23 I\

4- Amino-N-[4-fluorg~3-(trifl uoroh@t"ﬁyl)phenyl]

N- hydroxy-1, 2, 5-0 zoI e-3- carboximdamde F HO | |
NHz H F N~ This csgpound was prepared according to

the pLOCSAILE Q Eggﬁmle 1.using 4-fluyoro-3- 15 _
(trifl uq?%;réet hy ) ARTTT NS Aang ﬁoeg?t%ff’ Tty Ofreftrapnieg L using 3-
(EE§E?2ENT€;ﬁEﬁf§PE@am@wﬁfmmmxnﬁ@thggQMaHﬁ:Eﬁ&ﬂ@&@ 24
BaiMe{oxy- 1, 2, 5- oxadi azol e- 3- car boxi mi dam de HO LL, N
| N NN/N G20 This conpound was prepared

M BrSrPrrgy-bamine-Nrhysteextl 2 §-onfliagoledrpireoxinidisiidg

benzyl am ne as the startingwegaterial. LCMVS for
C10H12N502 (M+H) +: m z B

N- (2-f 1 uorobenzyl )#cA" - @

B4. 2|N Exanpl e 25 4- Ami no

4 y;i>3;§w@xadiazole-3-carbo
p N
! A

N
Ny

Cl

Xi m dam de

This compound was prepared according to the procedure of Example 1 using 3-
aminoacetophenone as the starting material. LCMS for C11H19N503 (M+H)™: m/z=262.2.

Example 16
4-Amino-N-(3-cyanophenyl)—N‘-hydroxy-l,2,S-oxadiazole-3-carboximidamide
Hi
cM”N
| s
Z N
N | / \N
~o
This compound was prepared according to the procedure of Example 1 using 3-
aminobenzonitrile as the starting material. LCMS for C10HoNgO2 (M+H)T: m/z = 245.0.

Example 17
4—Amino—N-(3,4-djﬂuorophenyl)-N'-hydroxy-l,2,5—oxadiazole-3—carboximidamide
F. HO"'L.
" :
IS
F N
Y
N
~o~
This compound was prepared according to the procedure of Example 1 using 3,4-

difluoroaniline as the starting material. LCMS for CoHgFoN50, (M+H)™: m/z=256.1.
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43 HONNHR2 HF ~~ NN O This conpound was
prepared -according to the procedure of Exanple | using
2- fluorobenzylanine as the starting material. LCVS
for CLOHL1F 502 (M+H)+: mlz = 252.0. 5 Exanple 26

4- Am no- N- (2- chl or obenzyl ) - N- hydr oxy- 1, 2, 5- oxadi azol e-
3-carboximdamde HO, | NH2 H/ C N O/N This
conpound was prepared according to the procedure of

ell% 1 using 2- chlorobenzylam ne as the starting
rial. LCMS for CIOH 11 C 502 (MtH) +: mz =
Z@anino-N-{obrpmedrhezordFnyD-VAlry droey 2 53oxadidzol6-B-oa Baxiphijamide

A" - hydroxy-1, 2, 5- oxagi a e-+8; car boxi m dam de HO N

I NHZ N HNQZN d T onp| und was prepared
according to the proc f

chl or obenzyl anine as the stalti
ClOHL1CIN502 (M+H)+: miz = 268. 0,
4- Am no- N- (4- chl or obenzyN- hydr oxy?1, 2, 5- oxadi azol e-3-c¢
ar boxihifi doaipayidiwas prepi@ed achiizfiing 1G]thePocTduiesf EgampiUlngsingaishromo-3-

SO DL R0 OB FESERHLS, Rl Pl B A

i

“for C10H 11 C 502 (MrH +: niz = 268. 1.

Example 19
4-Amino-N-(3-chloro-4-fluoroplienyl)-V'-hydroxy-1,2,5-0xadiazole-3-carboximidamide

F Ho%‘N
l NHz
@ i
I\,
N\ /
This compound was prepared according to the procedure of Example 1 using 3-chloro4-
fluoroaniline as the starting material. LCMS for CoHgCIFN50, (M+H)*: m/z=272.0.

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

HiC. LL,
N
jQ\ /IS__(NHZ
Cl N
N/ \N
N
This compound was prepared according to the procedure of Example 1 using 3-chloro4-

methylaniline as the starting material. LCMS for CgHj 1CIN509 (M+H)™: m/z =268.1.

" Example 21

4-Amino-N-(3,4-dimethylphenyl)-V'-hydroxy-1,2,5-0xadiazole-3-carboximidamide
HeC Ho,
N
I
HaC N
a

N N
o
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44 Exanple 29
4- Am no- | V' - hydr oxy- N-[3 (trifluoronethyl)benzyl]-1, 2,
5- oxadi azol e- 3-carboximdamde HO F 1 NHZ F I1Y: rH
N N This conmpound was prepared according to the
procedure of Exanple 1 using 3- 5
(trifluoronethyl)benzylam ne as the starting material.
ECANE]"I?]]EON cdmbddad ka3 WRBAed( M’E&l}lﬁg ik proce®? o2 Exa@ﬁ@npllﬁng?’@ 4-
Aigrethyjardfing 25 thegtarting maserilo K GMS foryh YH1aND SMOBAUing 7880 3- car
boximdamde HO NNH2 NHN*~0/N 10 This
conmpound was prepared according to the procedure of

1 using 2- (nethoxy)benzylam ne as the
MG'Wmﬁﬁﬂﬁi-Chld#%}'i]W-hﬁilﬂh&mgdu{z%ﬁ):ﬁboﬁ%ﬁamde
264.0. Exanple 15 4- Am
N - hydr oxy- N-(pyn 2-yl rret hyl)-1, 2, 5- oxadi azol e-3-¢
ar boxi m dam de KHQLA4 ol M M., HNN O This
conmpound was prepared acco fig t® the procedure of
Exanpl e 1 using 2- (am noAs i dime as the
starting material. LCVB“f or C9Hﬁ \(I\/H—|)+' nmz =
235.0. 20 Exanple 32 N
4- Ami no- N - hydr oxy- N- ( 2- phenyl et hyI)Ql 2, 5- oxadi azol e-
3- ¢ ar BEHCPRPQIRG 2] erpd@K R¢coRYZ to thé prpcedure of Example 1 using 4-(benzyloxy)-

3-chloroaniline as the starting material. LCMS for C1 gH}5CIN5O3 (M+H)*: m/z = 360.0.

Example 23
4-Amino-N-[4-fluoro-3-(trifluoromethyl)phenyl]-V'-hydroxy-1,2,5-oxadiazole-3-

carboximidamide
F. HO-‘%N
R I NH,
TN I\
N\ /

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

(trifluoromethyl)aniline as the starting material. LCMS for C1oHgF4N507 (MHH)*: m/z = 306.1.

Example 24
4-Amino-N-benzyl-V'-hydroxy-1,2,5-0xadiazole-3-carboximidamide

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

the starting material. LCMS for C1gH1oN5O7 (MHH)*: m/iz = 2342,

Example 25

- 4-Amino-/N-(2-fluorobenzyl)-N"-hydroxy-1,2,5-oxadiazole-3-carboximidamide

43
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MO N 45 This conpound was prepared according to the
procedure of Exanple 1 using phenethylam ne as the
starting material. LCVS for Cl111114N502 (MtH)+: mz =
248.0. Exanple 33 5 4- Am no

| V' - hydroxy-N-I Hindol -5-y1-1, 2, 5- oxadi azol e- 3- car boxi
mdamde HNHO INNHR NHN N This conpound was
prepared according to the pgpocedure of Exanple 1 using
5-aminoindole as the startifg naterial. LCVS for
C11H11IN602 (M+H) +: mz = 259.p. 10 Exanpl e 34

4- Am no- N- but yl N
N- hydr oxy- 1, 2, 5- oxad ol e-3- ¢ r bpxi m dam de HO , NH2
Ham ~ ' NH M ozN Thi s “¥8npeund nvgs” pr epared accordi ng

t o t hgis P4 § ple. 1 usi ng bytylam ne as the
starting ?%%g‘?ivgf %?%ﬁ%mfcgﬁmtfﬁ%ﬁug'@?ldm%@@w 7 using 2-
Bryeybonzylapgineiax hepdring Sbtctibl { KGMY fof c(lgﬁﬁmhguzqmﬁry Iy AHsHE]
(hydroxyi mi no)nethyl]-1,2 S-oxadiazo |-3-yl}-2-ph
enwpRegtamde HO 1" NH A HMN /NO Step 1: 3-(4

‘ér ninQ-1, 2, 5- oxadi azol -3

PN G-chiprobsnay S iy irpxyil 25-ekadiazald 3 ambbxitiddidie Or - & N- -
HZN\ N N N-OQ 20 b-C  Acgol ution of

4-am no- N- (3-chl orophenyl ) - N-hydr oxy- 1, 2, 5- oxadi azol e-
3-car boxi m dam de - (54Q pH. 1 mgl) and

N, N- car bonyl di i m daz (38 —2.3 mol) in

t et rahydrof uran (10 Sl )A\ was ated at 80 C for 1 h.
The reaction mixture was diluteg’with ethyl acetate
(150 Tkt )compriind 4@s prepared according to the procedure of Example 1 using 2-

chlorobenzylamine as the starting material. LCMS for C10H11CIN5Op M+H)™: m/z=268.1.

Exampie 27
4-Amino-N-(3-chlorobenzyl)-N‘-hydroxy-l,2,5-oxadiazole-3-carboximidamide

HO

b,

N

0at
H
7
N
No”

cl

This compound was prepared according to the procedure of Example 1 using 3-
chlorobenzylamine as the starting material. LCMS for C10H11CIN5Op (M+H)™: m/z = 268.0.

Example 28
4-Amino-N-(4-chlorobenzyl)—N'-hydroxy—l,2,5-oxadiazole-3-carboximidamide.

@A VA
a \o/

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

chlorobenzylamine as the starting material. LCMS for C10H11CIN50, (M+H)™: miz = 268.1.
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washed with 0.1 N HC1 (3 x 75 nL) and brine (75 nL).
The organic layer was dried with sodium sulfate,
filtered, and concentrated to give the desired product
(560 ng, 94% as a white solid which was used w thout
further purification. LCVM5 for CLOH7/CIN503 (MrH) +: nfz
= 279.9. 5 Step 2: N{4-[[(3-Cnhl orophe

E¥dnpi?b N0] ( hydr oxyi n: i no) rret hyI J-1, 2, 5- oxadi azol -

I 2- n

Lo By Bl Gugbennl | ss-awe@zo&ﬁ-er@mdf 1
2, 4- oxadi azol - 5(4H) - one (30. 210, 0.107 nmmmol ) and
4- di met hyl am nopyrd_di/ne (2.6 rrg| 0.021 mml) in
pyridine (0.50 nlL) Mmas+ e i NBenzeneacet yl
chloride (42.6 L, G.3 Dl ) Han irred for 4 h. The
reaction 10 m xture wass.géncentreétew and redil uted
wi th ethanol (1.0 nmL) and 2 M of s®dium hydroxide in
wat erThis( eprpgnegr Was sprepafed chedorsing 45 the rprociyrej 6ff Expmplon! ofing 3-
(e o SRR o e Bt BRI a7 R e -
GR22H15CIN503 (MtH) +: mfz = 371.9. Exanple 36 15
N-{4-[[(3-Chl orophenyl )am no] (hydroxvi m no)nmet hyl ]-1, 2
5- oxadi azol - 3-yl }benzamde OH 5 H\ NH NO' X
:Fﬁi‘%p rrpound was prepared according to the procedure
G Angixoa ity dro§SV-(Psinethoxipleemzydiyll2,5-og dnlizasle-Bearhexihidamigé ar t i ng
material. LCVS for C 6H13C1NQ03 (MrH) +: mz = 358. 1.
20 Exanple 37
N-{4-[ (Benzyl am no) (h
ol - 3-yl } benzami de
was prepared accordi
usi ng 3-(4-ani no- i v
1, 2. 5- oxadi azol - 3-yl ) - 4- bewzyl - 1, 2, 4- oxadi azol - 5(4H) - o
ne anthiPensomt R fepadd R8or r bR | 2-
LOVB Tor CITE 6RB03 T MeH Sordld0 1> VR bl 8P IBLA! 1 2hshe
KF‘MW@F’B é'rfb%ﬁfaﬁmg myenw quPrcs«yHmNz%%ng inzoPeé03
-carboximdamde HOI'LI NH NH NMNON

Example 31

no) maghyl | -1, 2. 5- oxadi az

\edure of Exanple '35

4-Amino-V'-hydroxy-N-(pyridin-2-ylmethyl)-1,2,5-0xadiazole-3~carboximidamide

L,
]
NH,
7 "N

This compound was prepared according to the procedure of Example 1 using 2-
(aminomethyl)pyridine as the starting material. LCMS for CgHy1NgOp (M+H)™: m/z=235.0.

Example 32

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

7 oy
VAR
NG

O
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Step 1. 4-Benzyl -3-(4-(benzyl am no)-1, 2, 5- oxadi azol -3
ylj-1,2,4-oxadi azol -5(4H)-07:e ONHN",,0 NONS5A
sol ution of

3-(4-amno-1, 2, 5-oxadi azol - 3-yl ) -4-benzyl-1, 2, 4-oxadi a
zol -5(4H)-one (60.0 ng, 0.231 mmol) and benzyl

brom de (28 pL, O. 23 mol ) was heated at 150 C for 5

h.  Aggli &l L s .added to the
i nconpl et e&rﬂéég?:stl %‘rdﬁé toqgerf’gn G °£¥\dﬁ’l“i’ I | esipe plypethylamine
aéﬂ‘éf‘ﬁ‘élrgmamalhmmxfor 611694N50§1(M#H)t he/zepagde reaction
m xture by preparative HPLC gave the desired product
ny 15%9. LCMS for C1 8H I 6N503 (MtH)+: mz =
193 10 Step 2.

ehbmbahind. M 974 D0k A Bt 0201 2201 ©

. -3-carboxi mdani de.

4- benzyl - 3-[ 4- (benz ) IL»Z 5 oxadi azol - 3-yl]-1, 2,
4- oxadi azol - 5(4H) - qpe ,| 34 pnol) in ethanol (1
m.) was treated wt hyefoxi de i n water

(300 L) and stirred at 25 C f O mn. The reaction
m xture was quenched with acet® ,a'ti d and purified by

15 e HPLC t o he deS| red product (10
PEBOBRBkY Foslibeed fiofint G b roreive o ExmedSio0s sminoindl

3 Yok-$eyrting marferial T CORMOXC) | EqaigPh @138 m/z=250.

. 4-[ (Ani li nocar bonyl ) am no] N-(3-chlor ophenyl ) - N- hydr ox

Eﬁar;llplgﬁ oxadi azol e- 3- carboxi m dam de OH HN NS\ N
t NN 20/ C Exanple 40 48

4 mipg-N-bygyl- Nrbar@@arbzaﬁyuayhammarwm@mamweor ophenyl }N - hyd
roxy-1, 2, 5- oxadi azol e- 3- carroQom mdamide HN OH N _D
ST f-/ N~NNH ONINCI

A

This compound was prepared according to the procedure of Example 1 using butylamine as
the starting material. LCMS for C7H;4N5Oo (M+H)™: m/z=200.2.

Example 35
N-{4-[[(-Chlorophenyhamino] (hydroxyimine)methyl}-1,2.5-oxadiazol-3-yl}-2-phenylacetamide

HO.,L1N
cl N .
T O
\O/

Step 1. 3—(4-Amin0-1,2,5-oxadiazal—3-yl}-4-(3—chlorophenyl)-],Z,4-oxadiazol-5(4I:T)-one
0,
N

O

N N
\0/
A solution of 4-amino-N-(3-chlorophenyl)-N'-hydroxy-1,2,5-oxadiazole-3-carboximidamide

(540 mg, 2.1 mmol) and N,V-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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Step 1.
N-(4-[4-(3-chl orophenyl) -5-o0xo-4, 5-di hydro-1, 2, 4- oxad
azol -3 y1J-1, 2, 5-oxadi azol-3 yl ]I T - 5 phenyl urea
andN- (4-[ 4- (3-chl orophenyl ) - 5- oxo- 4, 5-di hydro-1, 2, 4- ox
adi azol - 3y1J-1, 2, 5- oxadi azol - 3-

yl)-N, N '-di phenyldicarbonin:idic dianzide HHN N OO
wﬁhddlwnﬁl om N Hct\ (3 A QUNInd blir@ (@5 mQl ThE orfnf Myt twad frie@ fwith sodium

3 oxeé{e gnzd C‘): DCE%ZF—Clg( to djoﬁéo Cg]éedy lrc)duc(t)(Sg(?’ nﬁgﬂ@rz’gghﬁg sozcijd v%lhch
'@& 1ked MithoubfuherpEtichtioARBCNIS ibaC @H{7WN§(D3 MhRERyY i =s178yanat e
(12 L, 0.1 10 mmol) and stirred for 2 h. The reaction
m xture was treated with 4-di nethyl am nopyridine (3
Srep, 2: VA4 B-Chiarsphepydaribd] Gydadxyiphemeliyl]- 5D yadiablS-(7 A0 L, 92

EBJIa)ce d stirred for another 2 h. Purification of

e cru e reaction nm xture ){ preparative HPLC

t he dedpiption ¢fr bthieire-1RpPaadjazl égDém thosphrariyl: 34-°xadlaZ°1-5(4H>
bred3000- rﬁg,ﬁ} 107 ) @ndl4-dmehytaradpyaidnt 23 wd, 0041, B2m8) Dpgadi@a@s50

9 nd -

ku&%z% Iél;)v?% gﬂi\éengaf:s?y"ilgl'ﬁond él? (?3%? %moli\!-T %mzd for4h The refictlon

Brixjrrg wap conedhiraisd-pad radilyted gﬁ]ye}tha}\ol (N N,)jp.gd 2 M of sodium hydrox1de in water

RN vl e@mb&m mnmcsuog b a&ie(re?acrmsmué;’e ephﬁ\@ﬂtvm gave
C17H12C1N604 49# mz = 398. and LC
& de5y MQNH%( )—l)LCMSﬁ?rflﬂils%s@s(Néﬁ% yz = .
4-[ (Anilinocarbotryl)anzi zzo] - N-(3-chl orophenyl)-1C" -
h}(dro -1, 2, 5- oxadi azol e- 3- car boxi m dam de and

ani | i nocar bonyl ) anzi no] I v- (3-chl or ophenyl )-N -h

y'el{n-c[)[;@feHlorzpl'&nylﬁ&im}@d}oa:zimhm)xﬂﬂqanugsmksr&adﬂaz_vi}blﬁzaﬁﬂdeb\
sol ution of oH
N-{4-[4-(3-chl orophenyl ) -5-0xd-4, 5-di hydro- 1, 2, 4- oxadi
azol -3-yl]-1,2,5- oxadiazpl - e N-phenylurea (17 ny,
43 }.tnmol) in ethanol (7 B\nL) was treated with 2.0 M
sodi um hydroxide in and stirred for 30
mn. Purification of 8 on m xture by
preparative HPLC gav product

4-[ (ani |l i nocarbonyl)ani no] - N-(3-¢hl orophenyl )-N 5
hydr o8t qempound s ickered| ae<onlingatp tiesxirerediens! @e&ar(lxee ﬁr@usmg benzoyl

%ﬁ[oﬁé%es( ani | %oc%o%%?ﬁ Wé ch}Pg'r opheny ') -N- hyd

roxy-1, 2, 5- oxadi azol e- 3- carboxi m dam de was prepared
IBRampiS37M I ar fashl on from

o G SBRET T 0

gy ipmin hylicty "‘h‘fa%zs SoBRenzamigt - 3.y 1N, N
- di phenyl di car bon| m dic di arpﬂe LCVMs 10 for
C23H19CIN704 (MrH)+: miz = 492.0. Exanple 41

tert-Butyl N

i .
{4-[({4-[(E 2)-[(3-ch)orophgnyl )a 'hydr oxvunno) net -

hyl]-1, 2, 5- oxadi azgF=3: |
yl Yani no) car bonyl ] henzf| } Carbanat e

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 C17H1gN503 (M+H)™: m/z=338.2.

Example 38
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"OH ONSr HNH N NC NHO=< H3C- CH3 15 CH3
Step 1. tert-Butyl

(4-[((4-[4-(3-chl orophenyl)-5-0x0-4,5-dil zydro-1, 2,4-0
xadi azol -3 y1J-1, 2,5- oxadi azol -3

yl }anzi no) car bonyl Jbenzyl ) carbamate 0 o ~0 NH N N
NC NHO<HIC/-\ CH3 CH3 A solution of

- Hofr AT 1O -oxadi - 3-vl)-4-(3-chl orophenyl)-1,
Ry A B sl Sy ) and
4-{[ (tert-but oxycar bonyl[Jani no] net hy#henzoi ¢ aci d (49
nmg, 0.2 mmol) in dichlorqgnmethane (m_) was treated
Wi th 4-diinethyl af Wepymirdi ¥3mN0. 1 rmol ) and
N, N- 50 diisoprogyl ef hyl amifle Y93 )iL, 0.54 mmol).
After the reactionri xture twufned clear, it was

Bler i tieRdnzylvi-[ Hbehaylarmib) i, 54 Ry didze 3411100 RS S P e

hexaf | uor ophosphate (50, _ng, 0.11 and addi ti ona
N,N-diisopropylethylgg{n# (93 1ilL, 4 Mol ). The
reaction m xture vva§s,&1L§g_q%®m treated wth
addi ti onal bronotris(pyyrolfydi no) phophoni um

hexaf | uor ophosphat 0 nd$bQF11 nmmol ), and 5 stirred

for another 6 h. eaction mxture was diluted with
et hyl acetate (60 and washed wwth 0.1 MHO (2 x

25 4 santidn bif | P@-afnBB-1715 Joxadfiol £ Whinh13 9di WIS .h@ﬁ%%e {600
[ 1 cruade

I, a cgncent rat ed Purification o
b ‘%ﬂ"%ﬁnﬁt%&”rzg b B e ) s g 5 Tt Adifona
s bremidg 29 P-Eﬁy{as adZHd’/ﬁ_) thelirChdpldieatackoh WhdlibeanNA continued for another
{d M puBEcl ot cruH; éacﬁon%lnn% by pr:&le'p(z)native HPLC gave the desired product (12

mg, 15%). LCMS for C1gH; gN503 (M+H)T: m/z=349.9..

Step 2. N-benzyl—4—(blenzylamino)'-N “hydroxy-1,2,5-oxadiazole-3-carboximidamide.
A solution of 4-benzyl-3-[4-(benzylamjno)-1,2,5-oxadiazol-3-yl]-1,2,4-oxadiazol-5(4H)-one

| (12 mg, 34 umol) in ethanol (1 mL) was treated with 2 M sodium hydroxide in water (300 uL) and

stirred at 25 °C for 30 min. The reaction mixture was quenched with acetic acid and purified by

preparative HPLC to give the desired product (10 mg, 90%) as a white solid. LCMS for

C17H18N505 (M+H)™: m/z=324.2.

Example 39 -‘

4-[(Anilinocarbonyl)amino]-N-(3-chlorophenyl)-N'-hydroxy-l,Z,S-oxadiazole-3-

carboximidamide
; OH
&

HN

N/ \ @ :
N | '

Example 40
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Step 2. tert-Butyl

{4-1({4-[(E, 2)-[(3-chl orophenyl )am no] (hydr oxyi m no) e
thyl J-1, 2, 5- oxadi azol -

yl } am no) car bonryl ] benzyl } carbamate Thi s conpound was .
prepared according to the procedure of Exanple 38,
Step 2, using tert- buty

il il R RLS é/pgg.gﬁﬂy%y.l 23 e gy 2 40X

adi azol - 3- oxad
ﬁ’?‘ﬁ‘fﬁ'i’ﬂﬁ‘)“?ﬁar bonyl ] benzyl } carbanate as the st artl ng
material. LCVS for C22H24C 5 (MtH)+: mz = 487.0.
Exanpl e 42

4- (Am nonet hyl ) -N-{4-[ (E, 2) 3- chl or ophenyl ) ami no]
(hydroxyi m no) net hyl | -1, 2, §- oxadi azol - 20

3-yl }benzam de tri orgac'>ggﬁ;%H ON-TFA NH NH N
/' A\ 1\ \CON d (Am nonet hyl )
N-{4-[4-(3-chloro yl) XO0- wdi hydr o-1, 2, 4- oxadi
azol -3 ylJ-1, 2, 5- oxadiazol- } be m de
trfuoroacetate 51 NH2 TFA

sol ution of
3-(4-am no-1, 2, 5- oxadi azol - 3-yl ) - g (3 chlorophenyl) 1,

Brefir b Z@:bor énpl)-3- .. \J

L e s
Mot iy opfffwv &P@m%ﬁh@qulﬁamad(as&sﬂw 2\agidiazol-3-

IH%%NHmmawﬂuh%dmﬂMﬂﬁbhykan1nopyrld ne (0.13 g, 1.1

mol ) and N, N 5 diisopropyl ethylampe (0.93 nL, 5.4

mmol ) foll owed by bronotris(pyrrol ®) phophoni um

hexaf | uor gphosphate (1.3 g, 2.7 and addi ti ona

pyl et hyl amine (0.93 niL,/5.4 mol). The
: irred for 1@ h, dlbute Wit h

x 100 nmiy and bripmew |

sul f at e, ted
the crude & eadff i m SI|IC @
i ntermedi ate tert’- but

{4-1({4-[4-(3- chloro lenyI) 5- ox0- 4, 5- dlhydgo 1, 2, 4- ox
adi azokettioy lok 314 2mits-9% 3 kAR 3.5 4-(3-chloropheny1)-1.2 A-oxadiazol-5(4H)-
one (30 mg, 0.1 mmol) in pyndme (0.5mL, 6.2 mmol) was treated with phenyl isocyanate (12 L, 0.1
mmol) and stirred for 2 h. The reaction mixture was treated with 4-dimethylaminopyridine (3 mg, 24
pmol) and additional phenyl isocyanate (10 WL, 92 umol) 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-y1]-1,2,5-oxadjazol-3-y1}-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-oxad.iazol-3-yl}-N,N‘-

diphenyldicarbonimidic diamide (7 mg, 12 %). LCMS for C17H12CINGgO4 (M+H)™: m/z = 398.9
and LCMS for Cy4H) CIN7O5Na (M+H): m/z = 540.0.

Step 2. 4-[(Anilinocarbonyljamino] -N-(3-chlorophenyl)-N"-hydroxy-1,2,5-oxadiazole-3-
carboximidamide and 4—[Bis(anz‘linocarbonyl)amino]—N-_(3-clzlorophenyl)—N “hydroxy-1,2,5-

oxadiazole-3-carboximidamide
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yl }ar ni no) car bonyl ] benzyl } carbamate. This material was

diluted with dichloronmethane (30 nL), treated wth

4.0 MHO in 1,4-dioxane (4.5 nL), and stirred for 1

h. The reaction m xture was concentrated and purified
by preparative LCMS to give the desired product (542

mg, 58%. LCMS for C 18HL4CLN604 (MrH)T: miz = 413.0.
15 StgePsofution of N-{4|¢4-(3—chlor0£%enyl -5-0%0-4,5-dihydro-1,2 4-oxadiazol-3-y1}-1,2,5-
4- _An@ontetlz [)-N(4-[(EZ)-].(3-chl orophotyl)atniyto]
PR ‘X}?‘Pft‘ﬁhﬁyg‘je? £’ ey ool imetzsmol (o fal) ayagipeated With 2.0 M sodim
Y djdside inawnitesl €0.1 il dndl ived e BRInD. Piiiffcatd FP@Y EiGbe\WedStion mixture by
%‘té;ga%ﬁ%e %Sgﬁ Cejjh@ Jackif G LRETHES oS 0 R AR EonB Siphenyl)-n-

fugirmn &2 okagiadole-darbexfintid{nBdec(s Ingy B§3b)e rYIMS- tor OpgH 1408 i (WiyrH) ™
;H?)-=]37§04- oxadi azol - 3-yl ] -1, 2, 5- oxadi azol - 3- 20

y Z}ben‘z‘arri de trifluoroacetate as the starting

mat e r4Bls(anili@vBbdug)am@Bd]NABE T NBe By X NWakydyoky-1,005-BxadiazoRS7 . 0.
Em’m(aﬁ(ﬁmfzhg| e ear byl | am oy fRm G dlomphenyl) S-oxort>-
TR LUV D ENE L LT
ERCheN NG IMEE) D 2 492 6C N NH O--N HNH / \ NCON

/ Br F A solution of

3-(4-am no-1, 2, 5- oxadi azol -3-yl )-4-(3-brono. | -fl uoroph
Erathple 4li, 2, 4- oxadi azol - 5(4H)-one (30 ny, 88 gnol) and

- ol j i di.n . 40 .nnD ridin
AR AR ol P b B
gl amipgigashonyliharyHeaghagdtei n t he ni crowave at 150 C for 20
mn. 5 The reaction m xture was edncentrat ed and

purified by preparative \CV5 toNine the internedi ate
N- benzyl X NH
N-{4-[4-(3-brono-4-fl phe - 5-\ox0- 4, 5-di hydro-1, 2
, 4- oxadi azol - 3-yl ]-1, oxadi agol yl }urea. This

mat eri al was dil uted et hethol nL), treated
with 2.0 M sodi um hydfoxide in (0.3 nL), and
stirred for 30 min. Pyification®f the crude reaction
m xture by preparatj meHPLC gave the desired product
(11 ng, 28%. LCMS fok EH15Br FN6O3 (M+H) +: nmfz =
448.9, 10 451.0. Exanple 44 4- Am no

N- ( 3- br onp4- f | uor ophenyl ) *\+ hydr oxy- 1, 2, 5- t hi adi azol e-
Blep &r BEBHPE {6H-EA- L 3-chigeppheny)-poxorDNFibsEo- 1,2, 4-oxadiazol-3-y1] - 1,2,5-

oxadiazol-3-yl}amino)carbonyllbenzyl}carbamate

Yo 5T
L
N \

A solution of 3-(4-amino-1,2,5-0xadiazol-3-y1)-4-(3-chlorophenyl)-1,2,4-oxadiazol-5(4H)-
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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N N Br FlSStepl 4

Am yt o- N- ( 3- brono- 4-f | uor ophe7ryl) - 1 2, 5-thi adi azol e- 3

-carboxamde H2N ON/ NH SAN Br F A solution of

4-am no-1, 2, 5-t hi adi azol e- 3-carboxylic acid (250 ng,

1.7 mmol) and 3-brono- 4-fluoroaniline (393 ny, 2.1

mol ) in N, N-di rrethylforrram de (5 nL) was treated with

Qnso;(r&b?ﬁéﬂﬁrﬁxh@@@ #L Mlnlmoy Mftgl'tgé re;c%nr ﬁ%&%eﬂ R 'M% treated
ate | owed 20 b

h
VA B Ey UMy B Birsgiomtat U fi | e sahions

MN-ﬁfE@d)pﬂ&‘liyla]xﬁcf[% i e.55 ARET.| THS rékibtoh WiMurd\RE smGBd|féit18 d, treated

0.1.N
35 Pl Bl Aol (Sl Mg 0.y gon,
é@mé fon angdtherrScha Thereeskionmixiurs wisallaed withietyl agsiate(60oml)ped YBiGd with
ol )M el (2@025‘%1)'1311& @fmel{f@ ﬁbbl &rﬁ& %mh Eddlu&nesﬁﬁ'ge ﬂlt@éadand concentrated.

P f t t
AP OB S eishopetiys Sormborda aa%ﬁ% St et @2 me.
Ao 7699 . LCVS for C9H78r FN408(MH—I)+ mz = 316.9,

#g"c‘??%ﬁ?ﬁ ?‘;216@6 @ﬁyﬁﬁ?fﬂgf azoI e- - car bot hi oam de HzN S

NH NS NBr F A solution of

%’eﬁm th@szbl (’43[ % Z@i@' _cl;z 6’%&[ %ﬁ?&h}dr&&mgo}rg}hﬁfj} a??xat%azgf 3-

car boxam d
ZUﬂ"’W‘é’(b&w’ﬁé‘t”ﬁ@i‘Vb‘W@ﬁyl) 2, 4-di t hi oxo-1, 3, 2, 4-di t hi adi

phos phigd @fmgoutdWa pisgaredlacebrdingiinthe) prodadutedf Bdnple (36, Sep - Jising tert-
stir i be LLon, M X} 4L e .
9,1 o SO bl ARl e RS Tt 5ol
|mm®mnﬂhM}MMtefas It etartie matdniel. LCMSIfatGa M@ SINgOs (MHH):
cn9nc rated to a crude residue which was purified on

7 ca gel to give the desired product (130 ng, 559%.
LCI\/IS for COH/BrFNAS2 (MrH)+: mlz = 332.8, 334.9. Step

Scalpl by
et o B R as ok gyt £y o

3-yl}benzamide trifluoroacetate

Ly

Step 1. 4-(Aminomethyl)-N-{4-[4-(3-chlorophenyl)-5-ox0-4, 5-d1hydro-] 2,4-oxadiazol-3-yl]-1,2,5-

oxadiazol-3-yl}benzamide trifluoroacetate
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A sol ution of
4-am no- N- ( 3- brono-f | uor ophenyl ) -1, 2, 5-t hi adi azol e-3-c
arbot hi oam de (130 ng, 0.4 mol) in dichl oronet hane
(5.2 nL) was treated with nethyl
trifluoronethanesul fonate (64 NzZ-, 0.6 mml) followed
by N, N-dii sopropyl ethylamne (102 i.L, 0.6 mmol) and
stirred for 1 h. Thes reaction m xture was dil uted
wi t h di chl oronet hane (100 ni), washed with water (50
m.) and brine 20 (59 _ni), dried with sodiumsulfate,
filtered, and conce at ed to give the desired product
(133 ng, 98% . LCVG fgr C 1 OHQBrFN4S2 (MrH) +: mz =
346.8, 348.8. Step 4. ¥- Ani noy K- brono- 4
f1 uorophenyl)-N -irydrgxy¥1, 2, hi adi azol e- 3- car boxi m
i dnmi de A sol ution of deth
4- am no- N- ( 3- br ono- 4- f | uor’ophenv
3- 25 carbi mi dot hi oat e (78\0@, 0)
(2 3 m_) was treated with hydrox
(6 0.9 mmol ) foll owed by N€¢
W d| ﬁs 6%%% e*t%ﬂnﬁ?rﬂ Aé-oxatign!-3-yl)}-4-(ichloropirrnyl) 1 2¢ekadie-5(4H)-
ot K&}g u;} anolPshd @{f(@ft-bﬂx&ybarboiﬁoemc ﬁ)@&%}llﬁ;t&hz&b glctup(b €7 g\@s mmol) in
BHidr [ ve esj r ed
prod ljﬁcetgl eg%rﬂievpa%g%ed ‘Y_% &5 8 kT angyoN-
lsglg?y .93 % 4 emmg]) g’ollowed by bromoms(pylrolydmo)phophomum
Mexmrnpheslpha(eamm QrropMslj Qidmﬂ@ndﬂhl)N,Mdﬁ%?B Jf @-j?’%id'ﬂ
ﬁﬁx@l?\lerhg regc%glp@%h;{y da:plrreg £or 6r 1{ ]:hku%legr otﬁ‘ Ct% I%Eeteate (-E?%O ml) an!d_lvzvalghed

HOAR ¥ SR 6- wﬂung)oqgg rticighi (25 ZnL), dried with sodium sulfate, filtered, and
Sohdentibied, BurlixAidh GFZR! cﬁidgfegcﬂ&nhﬂ%ﬁgbxg&hca Bei gaQL, iR adle rere- butyl

Dt 0 Qi Hleal Qo1 24 oot 1o L ppoiol-g. 3. 1
W)camylbmﬂmmwr Thl$ mratgtieh W diluted) v dg:lHoﬁm&hdﬂmb )mL),
irdatedNiMiticl . 0vRt hd ihqrm& G%L aH&-ltm‘é@% b rhea’f]}% Teal on m1xture was

N N-te1 I zabenzotd -1 - I um
AR G AL w@s 1 givey o goopp proit (e Y LOMS

2, 5-thi adi azol e
Dl ) in ethanol
am ne hydrochl oride

: mgn;mo@wmmwzamm (0.76 nL, 4.3 mmol) at 0 C.

The reaction mxture was stirred at 25 C for 2 h,
poured into saturated NaHCO3 (50 nlL) and extracted

ot 2 4 rkinmetty@)elV- g REE, £)1/00ch b BopReky))amik byww%%m&nét@y Qb s\a
&@lﬂ%@t}@g&&g&yg%ﬁ?@%ﬁmet h brine (25 nL), dried wt h

sodi ym'sul f at e ered, and concentrated to a crude
sol i s §9RoRe (Famprenstef docquding (Refistrsebedniet ¢f Eatripld 35a8tet 2t Bing 4-
(amdorheithyl)-&F {e-h-(3 cmbxeplfehyll)t-i-ékb-e S8R Gdr& 0P 888 01188 €l oxadiazol-3-
ﬁ#mmlgd n_ si gel to give the desired product

UooRts .af fhéétaﬂ ng-raatsrial HOMSi ferC 1B 1€ DN OVEd o'z =
3sashing the solid with chloroformto yield the desired
product (65 ng, 9 %9. LCVS for CBH/CINsQ2 (M+H)+: m z

= 240.1. 20
Example 43

b.

4-{[(Benzylamino)carbonyl] amino}-N-(3-brom0—4—ﬂuorophenyl)-N'-hydroxy-l,2,5-oxadiazole-3—
carboximidamide
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Step 2. 4 Am no-N-(6-chloropyridin-2

yl)-1, 2, 5-oxadi azol e- 3- car boxi m doyl chloride a~'" NH
a2 \N \OQ Asolution of 4-amino N
(6-chloropyridin-2-yl)-1, 2, 5-oxadi azol e- 3- car boxam de
(62 ng, 0.26 Mol ) in benzene (5 niL) was treated wth
phosphorus pentachloride (0.12 g, 0.57 nmmol) and
stirred 25 at reflux for 3 h. ofhe reaction m xture
was concentrated and rediluteg with benzene and
concentrated (3X) to g 8 t he\desi r ed product which
was used i medi ately |EZYH next &

4- Am no- N- ( 6- chl or opy in-2 W)

N - hydroxy-1, 2, 5- oxagi azol e~3,€ar
i nfl uoroacetate A g tion of
4- am no- N- (6-chl or idin-2-yl)#1, 2, 5-0xadi azol e- 3-ca
rboxi m doyl chl ori 5 (67 nmg, 0.26 mMmmol) in

t et r ahsotbriaf of BaRarfi- m,sno;m&om RApd. @.dnaﬁ/iotquhugrgph ByD)-1.24-onadi
stirre

g tel

RN B G lBLEL (0,20, 2 ol ) and T PR
AT Fitthredy isoyante (Rmle, O yrivaiiantheated i @icrdvave kBl S0EC foR20Fmin,
Tﬁméahuoﬂﬂﬂmi?@@& &ﬂceﬁﬁraj:eﬁ Ondpufifida by pr'ép e RS tS nterﬁxedmte N-

Gld

d t d% wWh
B B o LI RO h S s fha"%q“w PRI g omadiszol

%r& c:ﬁ fThis ﬁﬁﬁ%ﬂmm& BDMB! (1 O LG BBENG 08 M ot Hydroiad in

A oK (ATt i, Puniscaton of i srde spction she by presapive

é@a ((3-brono- 4-fl uor ophen

Cﬁ‘“&“&?ﬁo‘lﬁ%ﬁeﬂfeﬁai&hméﬂg, 2t LA @a@@}agmmtd)g, (M) Nin/ZERA8.9,
45th. NH S--N Br F 15 Step 1. 4 Ami no-N (3-brono-4

f ht or ophenyl )i sotl zi azol e- 3-carboxam de 0 HZN NH

SAN / Br This conpound was prepared according to the
Prappd4r e of Exanple 44, Step 1, using 4-

|| d hl ori d d
‘%mé‘?gn“ﬁ@t”‘“#?ﬁ??"ggﬁhﬁ%?‘%mﬁr éi‘é{t%ru{?%ﬂé?-‘c’m‘i&i@iﬂ%”
LCVS for CLOH8BrFN3OS (Mdf+: mz = 315.9, 317.9. 20

Br

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-
(benzom'azol-l-yl)-N,N,N',N-tetxamethyluronium hexafluorophosphate (784 mg, 2.1 mmol) followed
by NJV—diisopropylemylamine (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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Step 2. 4 Am no-N-(3-brono-4

fl uorophenyl )i soti zi azol e- 3-car boxi m doyl chloride 56

HZN G IN g--N Br This conpound was prepared

according to the procedure of Exanple 45, Step 2,

using 4

am no- N- ( 3- br ono- 4-f | uonphenyl )i sot hi azol e- 3- car boxam

aR ?&bﬁl&ae,rgﬁﬁla Exlirb RO BBk aSHed aith PR (30RE ), 48 eCyith bR Hiered,
e ne

.4 ] No- N-(3-bronp-4 . -
F‘f%ucé’lrm% ylpjm%‘%oﬂ P cﬂ"s oXYI §%‘fnf”? PEZ51 8- S%‘%%F%B%HC&E APt
(414 fob 76%:0 A CRISTEGHVBIEN OSPED N Ao/ S1609) BRAr ed accor di ng
to the procedure of Exanple 45, Step 3, using 4-

~am no- N- ( 3- br ono- 4- f | uor ophenyl )i sot hi azol e- 3- car boxi m

iSEpY. | 4-oihONi B oBss-faRpitkydr 12 SMGadi@bieBic@bothioakide LCVS f or
C10H9Br FNACS (M+H) +: m,g= 330.9, 332.9. Exanple 47

4- Am no- N- (2, 5-di chl orophenyl ) - N- hydr oxy- 1, 2, 5- oxadi az
ol e- 3- car boxi m dam de I N NHz Cl 1 NNON 15 Step
1. 4 N\

Am yzo- N- (2, 5-di cl zl orophe7
boxanzide C ONHZ d N\

1, 2, 5- oxadi azol e- 3-car
N _Thi s conpound was

se of Exanple 45,
Step 1, using 4- amno-1, 2, 5-exadi azol e- 3- carboxylic

ac I d aesim%n &mﬁmlm@@mbhm&opa& H19 sliabdidMearboxamide 25
I al ]gandk %5(4-me{hoxyp em)%]'%oxo-{w At?hﬂnadlggosphetane ZS%O mg, 1.4

mm»pn W@ (8 ot Graia 956C &y 1§ h. ITh readtieroniaic sz ilatevithathy!
et OEHL) 268@the ABIGE safs W iltefl. The filtrate was concentrated to a crude residue

which was purified on silica gel to give the desired product (130 mg, 55%). LCMS for
CoH7BIFN4Sy M+ m/z=332.8, 334.9.

Step 3. Methyl 4-amino-N-(3-bromo-4-fluorophenyl)- 1,2, 5-thiadiazole-3-carbimidothioate

HoN s
4 S
N\ ,

s—N

£

A solution of 4-amin0-N—(3-bromo-4-ﬂuoropheny1)-1,2,5-ﬂ1iadiazole-3-carbothioamide (130
mg, 0.4 mmol) in dichloromethane (5.2 mL) was treated with methyl trifluoromethanesulfonate (64
pl., 0.6 mmol) followed by N,N-diisopropylethylamine (102 pL, 0.6 mmol) and stirred for 1 h. The
reaction mixture was diluted with dichloromethane (100 mL), washed with water (50 mL) and brine
(50 mL), dried with sodium sulfate, filtered, and concentrated to give the desired product (133 mg,

98%). LCMS for C1gHgBrFN4Sy (M+H)': m/z=1346.8,348.8. -

Step 4. 4-Amino-N-(3-bromo-4-fluorophenyl)-N"-lydroxy-1,2,5-thiadiazole-3-carboximidamide

A solution of methyl 4-amino-N-(3-bromo-4-fluorophenyl)-1,2,5-thiadiazole-3-
carbimidothioate (78 mg, 0.22 mmol) in ethanol (2.3 mL) 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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H C MNMQON This conmpound was prepared according to

the procedure of Exanple 44, Step 2, using 4-

am no- N- ( 25-di chl or ophenyl ) -1, 2, 5- oxadi azol e- 3- car boxa

mde as the starting material. LCVS for COH/7CL2N40S

(MtH)+: mz = 289.0. 5 Step 3. Methyl

4-am no- N (2, 5- dichloroplcei yI) 1, 2, 5- oxadi azol e- 3-ca
il 498 4.1 Rat CI N\Q This conpound

el 80\ oL B S e e TIPS e e o
@pt (3B, ma BA)GLEMS for CoHgBrFN5OS (M+H)™: m/z =331 9,333.0.

am no=N- (2, 5- dlchlorophenyl) 1, 2, 5- oxadi azol e- 3- car bot

hi oam de as the starting material and was 10 used

Exavpitidt el y in the next step. Step 4. 4

AsiiaslcRorip LI ORORAGIL YA A"'awﬁfdfvﬁg i 201 2

ﬁ@% - car boxi m d
' 8?%? to the procedure of Exanple 44, Step 4,

usi ng nethyl TFA
4-am no-N- (2, 5- dlcllloropHenyI , 2, 5-oxadi azol e- 3-car
bi m dot hi oate as thewﬁtar i ng naq rial. LOMB 15 for

COHBC12N502 ( M+H) +: anpl e 48
N-14-[(E 2)-[ (3- Bronv,ﬂ \Iubrophenyﬁ)anlno]
(hydroxy|n1no)nethyI]A1/',5 oxadi azol - 3-

r e-4-car.bax de N S'r NHNH N INO

%’t J'é?-A g-llp\i-@ hloro;_:l})rzdz % éﬂg]z 3-o. azole-3-carb03)camzde
(4-[ 4-(3-bromo-4.fl uor iryh)-5-0x0-4,5-di hydro-1, 2,
4- oxadi azol -3-yl J-1, 2,J5- gxad] azol -3 yl }carbamate 58
2DDNHND D/ - MBNE T Y6und was prepar ed
according to the procedure of | e 35 using
3- (4- ani no- N |

A solution of 4-amino-1,2,5-oxadiazole-3-carboxylic acid (04 g 3.1 mmol) and 6-
chloropyridin-2-amine (0.56 g, 4.3 mmol) in N,N-dimethylformamide (6.2 mL) was treated with
N.N,N N-tetramethyl-O-(7-azabenzotriazol-1-yl)uronium hexafluorophosphate (1.4 g, 3.7 mmol)
followed by N ,N-diisopropylethylamine (0.76 mL, 4.3 mmol) at 0 °C. The reaction mixture was
stirred 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 impuritiés were removed by washing the solid with chloroform to yield the desired

product (65 mg, 9 %). LCMS for CgH7CIN5Oy (M+HY": m/z = 240.1.

Step 2. 4-Amino-N-(6-chloropyridin-2-yl)-1 »2,5-oxadiazole-3-carboximidoyl chioride

7 | o
" N/S__{NHZ
T
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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1, 2, 5-oxadi azol - 3-y1)-4-(3

Br ono- 4-f | uor ophenyl ) -1, 2, 4- oxadi azol - 5(4H) - one and
phenyl chl orof onuate as the starting materials. LCVS
for CL7HLOBr FN5O5 (MtH)+: mlz = 461.9, 463.7. 5 Step
2. N(4-[(EZ)-[(3-Bronp-4 -
fluoroplienyl)am no] (hydroxyi m no)nethylj-1,2,.i-oxad
azol - 3- yl) norphol i ne-4-carboxmi de A solution of

e .

?%’ e T G S L R L Tt TP
Hﬂ@%ﬁ@? 3- yl]-1, 2, 5-oxadi azol - 3- yI}carbanate (25

Ny, 9¢sdMiBl bf b-Bmidld-A-0d-Rlo cﬁ}xaﬁﬁ) 12ls. Mazx@&c;ﬁ(ﬁﬁﬂx&gl chlonde

hoI| 1 and stirred fo
%ﬂg’ “r%]?emﬂen@ ‘Eﬁ*’&té wass“e&%“;‘gt Moy RS i P25
mbsi yoel) Wdlsmtedmla@ °6ifor 4t te dTheirdattion tolxaunowas (rdatetl With atiditeatl @elM
W&oﬂ%ﬁz&e %ﬁ&@d B%Lh)' gﬁﬁ&ggﬁ héagzd X\@b & fo( p5 ]} 5l'he mzc\:lorl?’lmxture was

and stlrre reaction mxture
FREHFIT T B B ‘ﬁr“@ﬁs Mat R“%edﬁlbafepat‘daveglr% to gy theydesirel grgduct
e adiat, (@NIEr 0D UBRI 0T SBr NG04 (MeH -
rnfz = 428.9 5 Exanple 49
N-(3- BronD 4-f | uorophenyl ) - A"- hydr oxy- 4- (met hyl am no) -
Exalypte46xadi azol e- 3-carboximdanide OHNH IH3 N HN

P el b e duorbiibiyh of i 8ol s parposmionyige o
{ritporpacgtaty. oy adi azol - 3 yl)- 2 2,2-triuoroacetanide 0 F
~lr/ FFNHNN DN NO ngBr r 59 A solution of

3- (4-ani no-1, 2, 5- oxadi"4zol - B- y1) -'4- ( 3- br ono- 4- f | uor oph
enyl)-1, 2, 4- oxadi azol - ' Qne (0.4 g, 1.2 mmol) in
pyridine (6.5 nL) was ¢rdated with

4- di met hyl ami nopyri di ne—('71 4y, 0.6 nmol) and
trifluoroacetic anhydride ( 41 m., 2.9 mmol) and
stirred for 20 mn. The rea e M Xt Ure was
concentrated to a crude residue which was purified by

c el i ve_the desired. 5 pr oduct (O 46 g,
3@% 2 ’f_”?j\?é" % -4 3’&% zoferfroPEEamide ; = 438. 0,
439.9. Step 2 4-(3- Br& -4 §
fl uorophenyl)-3-(4-(ir:etJr anlno) 1, 2, 5- oxadi azol -3
y1lJ-1, 2, 4- oxadi azol - 5¢4H)j-one O

s/l\ l

F
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 C1gHgBrFN308 (M+H)™: m/z=315.9, 317.9.

Br

Step 2. 4-Amino-N-(3-bromo-4-fluorophenyljisothiazole-3-carboximidoyl chloride
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N--~N 1/N\ F O Br 10 A solution of
N-{4-[4-(3-brono-4-fluorophenyl)-5-0xo0-4, 5-di hydro-1, 2
, 4- oxadi azol - 3-yl ] -

1, 2, 5-oxadi azol -3-yl }-2,2,2-tiifluoroacetam de (0.59
ng, 1.3 mmol) in N, N-dinethylformamde (3 M) was

“treated with potassium carbonate (0.28 g, 2.0 mmol)

foll owed by nmethyl iodhde (25 L, 2 nmol) and stirred
for 2 h. The reaction nixture was treated wth
addi ti onal nethyl iodidey(2 gL 3.2 rnnol) and
stirred for 16 h. The ctign mxture was diluted
with water (100 nlL) and bri 25 15 nL) and extracted
with ethyl acetate (2 x 100 The conbi ned organic

extracts were washed with ‘ 83 x 100 nL) and
brine (100 nL), dried with s.diun1su|fate filtered,

and mﬂﬂﬂ@bﬁa&&jpr&p&e@acc&w@ theSptd é}% 1485 %e using 4-
_ ey e
a%go %‘fg(b %%“g%”%%m &6 Ei%*%’%?"? s %?% Tratepigl gnd-was used

%i’a@lm!%lsn@ttstezo Step 3. N-(3-Brono-4
fl uorophe7zyl)-A "' -irydrozy-4-(nethyl anzino)-1, 2, 5- oxa
r boxi,m d e This conpound was prepared
S TP e PR PR s onabpre sw msiapi,
Jélp’ﬁgcente( 3-
r OThis éokipQind RARpckd sbodrdind WA bR/ WP ke 4§T§z L850

one as the
air?u'?tg é"%/(ugla"Pmbg‘cﬂA{l‘ﬁ‘)%‘%}y )‘&’Z“T’é?lﬁg ompEiEyyl chigridy es e ztarﬁng material.
L8MS .16 C1 RN 408 Bv-EEp &z © 35D, 332.0, _
N-{4-[(E, Z-[ (3-Brono- 4-fl uor ophenyl ) ani no]
(hydr oxyi mi no) net hyl ] -1, 2, 5- oxadi azol - 3-
Eyxarhpdé 4¥er i di ne- 4- car boxami de trifl uoroacetate 60 HN CH

4Wfino- hﬁﬁ%-mthn“%ﬂ\}y%-hydmxy- Soxadiamle-3 cabot nidimide

N-{4-

| uoroplte| yl)-5- oxo-#, 5- dlhydro 1, 2, 4- oxadi azol - 3
J-1, 2, 5- oxadi azol -
)-1-(trfuoroacety|
F

NNOO

erl |ne 4 carboxanlde o F! N

\0/
This compound was prepared according to the procedure of Example 45, Step 1, using 4-
amino—1,2,5-oxadiazole-3-ca.rboxy1ic acid and 2,5-dichloroaniline as the starting materials. LCMS for
CoH7ClhN4Op (MHH)F: miz=273.0.

Step 2. 4—Amino-N-(2,5-diclzlorop}zenyl)-1,2,5-0xadz'azole—3-carbothioamide
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N-O O 5 This conpound was prepared according to the
pr ocedur e of Exanple 35 using 3-(4-am no-

1, 2. 5- oxadi azol - 3-yl ) - 4- ( 3- br ono- 4- f | uor ophenyl )-1, 2, 4
- oxadi azol - 5(4H) - one and 1-
(trifluoroacetyl)piperidine-4-carbonyl chloride as the
starting materials. LCMS for C18H14Br FAN6O5 ( MtH):
mz = 549.0, 550.9. 10cStep 2.

N-{4-[(E 2)-[(3-Brotnoz4
fl uor ophenyl ) at ni noJ@ydyoxyy "ti,to)tnethyl]-1, 2, 5-oxa
di azol - 3- yl) piperidi boxaft ti de

[ [ s prepared according
to the procedure of Exanp tep 2, using N—{4-

[ 4- (3- bromo- 4-f | uor ophenyl ) - 5Nx0- 4, 5- dlhydro 1,2, 4- ox

(e i e O e o e
e R PR < Fn ey BRine Piqal VS o
Gtz CINO5AMOH) "4 2@ =289 Exanpl e 51 tert-Butyl

4-{4-1 ({4-[(E, 2 -[ (3-Brono-4-fl uorophenyl)am no] (hydro
Xyi m no) net hyl }-1, 2, 5-
'%%éd#%&%Fﬂ@mvw¥aﬁww@7mawbmmyBhhﬁﬂ%ubhﬁuﬁﬁ&ﬁ@mﬂe | -carb
oxylate trifluoroacetate OH TFA Otr NHNH H3C/ O
MO INH3\ CH3 J~--Nj20 Q O F 61 A solution of
3-(4-am no-1, 2, 5- oxag nl\ﬁbyl) 4- ( 3- brono-4-fl uoroph
enyl)-1, 2, 4- oxadi azol L one (30 ng, 88 pnol),

4-{[ 4- (tert-butoxycarbyny $p| zin-l-yl]nethyl}benzo
ic acid (84 ng, O0.26 DI ), nd

4-di met hyl am nopyri dine (6.4 ﬁg/'53 mol ) in pyridine

{0 e kg S OB LRl Sl
) m cﬁ]org@]%& 5265 oxadlaz%lf i a.rrns? assthﬁ,]sﬁrhna-ﬁyétenal and was

heat ed’ crowav
“Feé‘é%??d@ﬁlyﬁﬂ%tw@t%s concentrated to residue which was
rediluted with nmethanol (1 mg treated with 2.0 M

n., 0.6 mol and
S%? qr?g] ’"M r(? ét’fd’%?‘i’?f’%e’ é )iyg'% thr 2P X ARIGE i é‘”@%&"“&@@ﬁched
wi t hThigempendeiserepE@! abeofiin tortiwprocsdurefof E;taﬁjsledo. S8 W] using methy!

4pitidofN-@3- db:}ﬂoﬂa 1R ed izt e [ 8
e (SR RBAE 51 B Dokl e Bt Py 105
CobpClg; 26M+ oméf 2§80.Exanpl e 52

N-{4-[(EZ)-[(3-Brono-4-fl uorophenyl)ani noj

El(xg}/lgg&xyim'no)nethyl]-1,2,5-oxadiazoI-3-yI}-4-

N-{4-[(E,Z)-[(3-Bromo—4-ﬂuorophenyl)amino](hydroxyimino)methyl]-l,2,5-oxadiazol-3-

yhimorpholine-4-carboxamide
OH
N N
Pl
é NH
a
N

Br

O

F
Step 1. Phenyl {4—[4-(3—bromo-4-_ﬂuoroplzenyl)—5-ox0-4,5-dihydro—1,2,4-oxadiazol-3—yl]-],2,5-
oxadiazol-3-yl}carbamate
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(pi perazi n-1-yl met hynbenzam de bis(trifluoroacetate)
Sd OH2TFA ONNH\ NH N NHN\ / F 15 A
solution of tert-butyl
4-{4-[({4-[(EZ)-[(3-brono-4-fluorophenyl)am no] - (hydro
Xyi m no)

met hyl ] -1, 2, 5- oxadi azol - 3-yl } am no) car bonyl ] - benzyl } pi

per azi ne-| - car boxyl at £ i fl uoroacetate (25 ny, 34
prol ) in dichloromnet (2 nL) was treated with 4.0 M
HA in 1,4-dioxane (1)fE), and stirred for 1 h. The

reacti on m xture wasdconcentya oand purified by

preparative HPLC to %%-v-ewthe\ sired product (15 nyg,
5999 . LCMVB for C21H2 ‘

mz = 518.0,
520.0. 20 Exanpl e 53
1- Benzoyl --N-{4-[ (E, 2) - [(\%/ﬁho R
(hydr oxyi mi no) met hyl ] -1, 2, 5- oxagiagol - 3-yl}
plperldlne4carboxamde(}| Ner OCN~NHNNO-O0
Br  Blhis thin®uicise @upwledmrdm@apm ﬁdceatﬁec&mﬂhrﬁ;ge isousilgl €-(4-amino-

Fag%gﬂor(’?‘gl WAV_%% %’ﬁgzg %@ﬁ S o- qnd, 4 _Rhenyl

aldoraforate 35 tid sjastihg ﬁlataiaﬂxhdl}"[&mtr7ﬂ1oBrFN5O5 (M+H)+ m/z=461.9, 463.7.

yl } pi peri dnme-4-carboxam de trifl uoroacetate and

benzoyl chloride as the starting nmaterials. LCMS for

G2 HN: B [FENG O4-Bi divotfy scoropiepyJami@ yBoxyinid@)n@thylb 1, Ex-sowiihel-5 4
A)rpl{oﬂnelzz(ﬁnb;&szdﬁ Br ono- 4- f | uor ophenyl ) am no] (hvdr oxy

N 1) - DIBHST 8 BEFH & R bR it o o
I5INF12,5MdxdNiakd]-3 4} carbamate (25 mg, 54 pmol) in dichloromethane (1 mL) was treated with
morpholine (14 uL, 0.16 mmol) and stitred for 2 h. The reaction mixture was concentrated to a crude
residue which was diluted with ethanol (1 mL), treated with 2.0 M sodium hydroxide in water (0.15
mL, 3 mmol), and stirred for 45 min. The reaction mixture was purified by preparative HPLC to give

| uor ophenyl ) am no]

the desired product (6 mg, 26%). LCMS for C14H15BrFNgO4 (M+H)*: m/z =428.9, 430.9.

Example 49

N-(3-Bromo-4-fluorophenyl)-N'-hydroxy-4-(methylamino)-1,2,5-oxadiazole-3-carboximidamide
OH

Step 1. N-{4-[4-(3-Bromb-4-ﬂuarophenyl)—5—oxo—4, 5-dihydro-1,2,4-oxadiazol-3-ylj-1,2,5-oxadiazol-
3-yl}-2,2, 2-trifluoroacetamide
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y LNOF Br 10 A solution of

N-{4-[ 4- (3- br onp- 4- f | uor ophenyl ) - 5- oxo- 4, 5- di hydro-1, 2
, 4- oxadi azol - 3-yl ] -

1, 2, 5- oxadi azol - 3-yl } pi peri di ne-4- car boxam de
trifluoroacetate (20 ng, 35 nol) and 4-

di met hyl anunopyridine (2 ng, 20 pnol) in acetonitrile

o 1 o it e R s o (i g piens 1 - cnadio
3@%95@5 {948 b mmph d’l pyiing . 4uink Ywae trivged olith §-QinéinyHn)inopiridRat7e ehe,
W6 timoR} afd ﬂiﬂ&ﬂﬂée%ﬂ)&d& 6hﬁﬁL 1Y W%I?End(sgrfe& %or %gnn ‘I%% rﬁ?cgon

for 30 mn. reaction
\;\ugg]r% vdaésﬂcg?%en%atec{ ha %%{elm ue vhich \E: @ugfied @y Silica igpigp pve the desired
Priofuicield. ¢k, S ALEMS of CBH s ﬂ:}mrgb% @@#@H Y8 = 4?@-89‘90 give
t he desired product (6 B

/Z—5460 548. 0. Exanple 55
%? )-l%%? Bt 077‘0-9 %uo ophe 1)—3 [4—(methylamzno) 1,2,5- oxadzazol-3-yl]—] 2, 4-oxrzrd)zazol-

f¢Brang (EZ) - [ (3- Br onp- 4- f | uor ophenyl ) ami no] (hydr oxyi mi n
o)net hyl]-1, 2, 5- oxadi azol - 3-yl } - 1-

et hyl pi peri di ne- 4- car boxg&ifle. t r Muor oacetate 20H CY N
Ol ~N\ / OF Br Asd&\utlon of

N { 4- [ 4- ( 3- br ono- 4- f ljuor opheny
, 4- oxadi azol - 3-yl ] -
1,2,5-oxadiazoI-3-yI)pibé?wd|ne 4- car boxam de
trifluoroacetate (20 ng“\éS prnos) in acetonitrile (1

25 mA) seigt®n tof eaep- (Mbrbxhoixlﬂ&\é-r&thénﬁ(jl@%&%@ &M&é abok3- 1]-
pi—,S-Z)éd:%i a-yl 9,56.5 %1%0?:?1 cé{amlc?e rqf %gnérfoﬁ %é@l mggt{]y(lgtismamxdg @3

stirred er eac
B Hfafeét‘”éﬂpotas@dm ¢arhomack (W28 g; 2etnhmﬂpatno@ad B¥injethyl M&Qﬁz@ﬁh 2

mm&lhana st@rero? 8 ‘13“ Yhe rga)é%%:tg'g WLSW[E%& WM]@%QIF%@ éxtethas]ﬁodlde (200 pL.,

Z a irred for 30
35 Dol e e i o R eagemmeestee difaesil ith §@er(100 ) B8 brine (25

AR exirfofefl iy e]dd acetmel (2pLDO ﬁaL)e d"hbébmbﬁ&ﬁﬁ%&@&ﬂtré(c?s were WastbPwith

B F | B0 R e PR ey Khi s, st o
"ez? (‘%ﬁh?@%ﬁeﬁ Wéacm mqv} thixdefsidedpfoBicZ(p 34 £, B1%) OND- 4-

EEMOOEPHE Hy: miz = 355,
(hydroxyi%?n nggﬁyl] f 2, 598§adlaZO| 3-yl } benzam de

CH ONj NH\NHN/l\ \ON Br
Step 3. N-(3-Brom0—4-ﬂuorophenyl)-N'—hydrow—fl—(methylamino)—] .2, 5-0xadiazole-3-
carboximidamide

- 0X0- 4, 5- dlhydro 1,2

This compound was prepared according to the procedure of Example 38, Siep 2, using 4-(3-
bromo-4-ﬂuorophenyl)-3-[4-(methy1amino)—1,2,5—oxadiazol-3-y1]-1,2,4-oxadiazol-5(4H)-one as the
starting material. LCMS for C10H10BrEN50y (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-
ylipiperidine-4-carboxamide trifluoroacetate
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NH A sol ution of.

4- (am nonet hyl )-N-{4-[(E, Z2)-[(3-brono-4-fl uorophenyl)a
m no] - 10

(hydroxyi mi no) net hyl j -1, 2, 5- oxadi azol - 3-y1} benzani de
trifluoroacetate (30 ng, 51 pnol) and benzoic acid
(9.3 nmg, 76 nol) in dichloronethane (0.4 nL) and

N, N- di net hyl f or manminge\(0. 1 L) on Wasareated with

N, N- di i sopr opyl et hyl anj ne (22pr. L, 0.1 mol) and 0.6 M
of 1-hydroxy-7- aza otgiazole jn

N, N- di et hyl f om) ami de (RO\,, pxwol ) foll owed by

N- (3- di net hyl anmi noprogyl ) - t hy bodi i m de

hydrochl ori de (14.5 ng, 76"~pﬁ;9'|’) ] stirred for 16 h.
15 The reaction mxture was Eonceptrated, redil uted
with ethanol (1 nmL), treated with 2. 0-M sodi um

brerdl: A4 e (3r-Bromd-aroroplm® - rdx-4,0-dfky dvor L, ¥ -pxadindd]- Blj- I, 2, Bekadiebl-
201 Mol 1 e was quenched wth acetic
agl}d( 7 %&%ﬁg&%@ﬁcﬁ&%ﬁer ed,, and purified by
preparat|ve HPLC to gi ve the desj 't ed ~product (4 ny,

14% . LCMS for C24H19Br FN6O4 fI\/Hr = 553.0
555.0. 20 ExanpiNe/B7 N-{4 . M

[(E 2)-[(3-Bromo-\4-fluorophenyl}) am F

(hydr oxyi m no) ne 1] - 1\ 2, St oxadi azol \3-yl }-2-(2-
cyanophenoxy) acét am\de \SS/NO H I1/ NNBr F

A sol ution of (2- cyanophe xy)&acétic acid (62 ng, 0. 35

T T 1 S0 T by f SR ED s e
NZNQW Prywwmmﬂ@lo(om@nml,hﬁ@dmm 5(4heny eact jawh 1-

@ﬂ&btﬁﬁcﬁtyl);ﬁﬁen&hd—i—éaﬂﬂny&t cH&ide BOr 1 hnAlld GRBGEN I @k  for
to_a crude residue which was 5 diluted wth pyridine

S 1aBrEaN6Lg AR RPRLLRY 0, 550.9.
3 (4 am no-1, 2, 5- oxadi azol - 3-yl ) - 4- (3 br ono- 4 quoroph

oxadi azol 1)
4V i Fé‘? %Tﬂéﬂ?"“‘efb‘?’r"l”ﬁW@mﬂ@i ﬂwﬁoxymgﬁ'mﬁyﬂ I pfgradzol5-
Wlﬁammdzm mbotcazmcem)h&o&tetaztaed in the mcrowave at 150 C

for Zﬁlsr&) uﬂ’v@as & %%r ?ocm of g}&g&?% E@&? ém?\% N-{4-

i%lluted vvlthehanol .. treat
oIy PeReR-Sr ottt ¥d“rbz %°“W°l-bylbl%ﬁrﬂa9lmla%d} -1-
gtifluoropabtyf)giperidife-triamoxahtide s eReC kthril fihtctallr QCM&&‘OtQ@ﬁHHB?FNgO;;
with acetic acid (50 L, 10 0.88 nmol), filtered, :
PUFIDF i B =197 B8 %ar ati ve LOVB to give the desired
product (4 ng, 7% . LCMS for C18H13Br FN604 ( MtH) +:
%z 1574 9, 477.0. Exanple 58

E, Z)-[ (3-Brono- 4-f |l uor ophenyl )-am no] ( hydr oxyi m
FF(?)W -IG44(EZ0) 3G hxembi-dafiuokopBeny ) dshind) Grydroxyimino)methyl}-1,2,5-

Bihﬁﬂh’dl—@lyl}ﬁﬁxhdbﬁﬁ‘ﬁﬁn&&ryﬁﬁﬁé%ﬂﬁ dafdokiHOLPRGEIALE N KOH

OH TFA
Q
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NN~ | "I''"'NBr Step 1.
N-{4-[4-(3-Brono-4-fluorophenyl)-5-0xo0-4, 5-di hydro-.1, 2
, 4- oxadi azol -3 yl]-1, 2,5-o0oxadiazol- 3 yl}-4

phenyl pi peri di ne-4-car boxam de trifluoroacetate H o
O-~ NNN HNNF gro N~ Br 20 A solution of

. 3-(4-am no-1, 2, 5- oxadi azol - 3-yl )-4-(3-brono-4-fl uoroph

| - shiuton )
e e N A U At
4 0%y 3? He.48 gmol) 6-5[41@3— Wpa)bonyﬁpmprazm 1-yljmethyl} benzoic acid (84 mg,
dl26cthhont, Sy ham'atﬂsaahﬁﬁdp%dﬁﬁ € Bog, Wpmdy nﬁﬁyrﬁ'[},g k)o)75 IR ) g et it

C N was treated
ﬁ’ﬁtpo%rt 8{8 f(dé?zign‘t” qmol) grgppjss atawd’ché"ba @@nqmmedn@ was heated in 2
picroraway E005C 00D min. f Dife 2ALtdNhixtdrB Qvas kRGN msiﬁtlé*'ﬂﬁ'ch was

Makies . I du iluted with
SHT CRCAPLEAOB AR 18 CRllE MR matblrof - e
39A g5 s O s )reacwpunezdmweshqug@mdm@cdué amda(so uL, 0.9 mmol),
Slitet Guelyifarty pRpR00nLURE Gl Ondiebied Yook (65t MEGE for

fied silica gel to give coup
‘éﬁ%&ﬂ%ﬁ%@t@%&’w%% 8- [ 4- (3- brmo- 4-
quorophenyI) 5- ox0-4, 5-di hydro- 1, 2, 4- oxadi azol - 3-yl ] -
xadlazol 3-yl} antno)carbonyl] 4-
3ﬁeHpr|per|d|ne 1-carboxylate. This material was
M4-16% 8l Criromo-¢iaivb e ytpeinin sl droDyirsibd)mathpl]-1, 5,8 84 Aa kol W
(hiprath Kbl tdacinl, kool AN st rred Tor “45

ure

\—l

mn. The reaction m X oncgntrated and the
crude residue was purified by preparaﬂWVe LCMS to give
the desired product (10 ny %{@ 10 LCMS for
C22H19Br FN604 ( M+H) +: niz_ /&~ 5R9.
N-(4-[(EZ)-[(3 Bron:o-4
fl uorophenyl)aniirtoj( (e
zol -3 yl)- 4 pheAylRi pefTdi ne-4- car Boxz
trifluoroacetat® Thi conpound was./pr epared according
to the rocedure Exanpl e 38, Step 2F using N-{4- 15
[ 4- ( 4-BRERS! Zriouvbi-HhlEr(E 26 bomo4dlyGerdiby) dhiim)-Thy@orintne)-
Mh}’ﬂ-ﬂﬁb'oaadylﬂc)]l-?’ &1}%&)&2&@1}%@&&1 p%eﬁéhhe—l“’-ca:boxylate tnﬂuoroacetateh 85
$ a Refl dlngymeﬁcwgoxantde trifluorodacet at

ng at er 2 freateg k3.9 B ERb93 A diarpge £ mL), and
sﬁqrg:l—forg(jg The re®feh, @ixtuewaswhenta@d 2 purified by preparative HPLC to give the
%’%%‘fﬁa{ ?rirBf"Agd‘ju’ 9%2%%?#’6 n%?*&?&ﬁ“ﬁ% MDY e Ry I3y | } am
i no} N hydroay-1, 2, 5- oxadi azol e- 3- car boxi m dam de

. Hhinpk&proacetate OH Sr TFA

1-Benzoyl-N-{4-[(E,Z)-[(3-bromo-4-fluoroph enylhamino](hydroxyimino)methyl}-1,2,5-oxadiazol-
3-yl}piperidine-4-carboxamide

OH
§
o N N
{
B
© N\o/ F
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NNH\N NH \ / "\ONNB Step 1. N(4-[4-(3-Bronpo-4

f1 uorophenyl ) -5-o0xo0-4, 5-di hydro-1, 2, 4- oxadi azol - 3y1J-1
, 2, 5-oxadi azol - 3 yl)-4-[(1, 1-di oxi dot hiontorpholirt-4
yl ) met hyl j benzanzi detrfuoroacetate 0 0O Ni VO NH N
"\o N~ 25 Br F 66 A solution of

3-(4-amno-1, 2, 5- oxadiazol 3-yl)-4-(3-brono-4-fl uoroph

. enyl YThik ctglllpgtgi(ng gvgs{yh I O m) ﬂth%pr&f&n (?" %x%]pbeéﬁl %6@?20 uél)eg H—{4—

fﬂé %m‘é“” o3P ‘m‘}b? x4, Y&mdﬂﬁ@mt&myﬁdéymmmu (110
FHRipe0diBSH-cattixkrhidé. fifia@ @it 4nd ibknSoy( m&dﬂ@m@éﬁ%gﬂt%%\s ;cms
fﬁ)&c w 3{) eat ed %NIth phosphoryl chloride

242 ?‘4 g 584k BT, The reaction 5 mxture
vvas heated in the mcrowave at 120 C for 20 mn.

ngﬁ wth ethyl acetate (150 nlL) and washed vvith
wat 50 nlL), saturated sodi um bi carbonate (50 ni),
Xefrtage

%3mnqq4af)uor@mwuanﬁn¢1(hvdrs:@dmm&hlh]f-laj;ﬁxamml- dyl}-

NQy- p&nﬁﬂpenaﬁdlaeﬁﬁgmmed Purification of the cru
reacti on m xt ure preparative LCMS gave the desired

product (0. 36 g % . LCVB for; C22H19Br FN606S ( M+H) +:
mz = 593.0, 5 N Step 2 v,ﬁ3 Br ono- 4
fl uor ophenyl) - 4- {4 [ (1,]1- dMOXI ot rphol in-4

yI ) met hyl Jbenz -
- hydr oxy-1, 2 adi azollle- 3 \ca\l‘Nbo am de

trlfluoroacetat A sol ution of i 1424 ('8- br ono-

] hydro-1, 2, 4 di |- 3-yl
uqr QOQJESH‘ )61" )N a [2-)((3%romo-4- llloropheglﬁ) 5-0%x04,5- d?h);c?ro |13 i%xadlazol-a-lrl]

2, Dongdiggpldcil}aiperiding 4 yphrhoxdmifld 1mﬂuoehamﬁted qﬁdﬂ r@gmw h,%dl)n “ofld Ya-

dﬂmaﬂﬂﬁ tetrahydﬂ) %OPIJLC% tg*%%? ggf"é‘tiplwyiwcyame

ag9)

‘%d 6”%}1“ t‘?f T et |wawquema@d,c:@npemm| emaﬂon(buamg treated
V(lﬂlz 0y salﬁmmmbz)xde\m&at&qalﬁﬁ 1024 tnlﬁ%l) rg.ng E&%@@%?éﬁ&m %193 1€action

reava?]ﬂﬂth-rhe react gg mxture was treate
Add o T BN 28 A S e ﬁl?ﬁﬂf@éleu@ed‘rw BERpajative
HR_MCUQMB tife/Bsirkd préiict peRd, 318N domb 0

130 C for 10 m éméThe@Peact ?%‘E?ﬁiz ]%}Efﬁr@v\(ggﬁgu\’e%;zcﬁsé‘%o
Wi 9h acetic acid, concentrated and purified by
preparative LCVM5 to give the desired product (1 ng,
Exthple (VB for 20 C21H23Br FN604S (MrH)+: mfz = 553. 0,
1‘5-?' ﬁé@ anpl e 60 N-(3-Brono-4-fluorophenyl)

IRy @rGBrome-4 fuprqnbeny hrrainelfy droysiimis e mpihylb B2 yiafiaszsi-e-1-1
ethylpiperidine-4-carboxamide trifluoroacetate

A solution of N-{4—[4-(3-bromo-4-ﬂuorophenyl)-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 uL, 53
umol) and stirred for 16 " The reaction mixture was concentrated, rediluted with ethanol (1 mL),
treated with 2.0 M sodium hydrox;de in water (0.2 mL, 0.4 mmol), and stirred for 30 min. The
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oxadi azol e- 3-carboxi m dam de trifluoroacetate Sr OH

TFA°- NNH\ NH NN O N25 F Step I.

N-{4-[4-(3-Brono-4 :

fl uorophenyl) - 5- oxo- 4, 5-di hvdro- 1, 2, 4- oxadi azol - 3

ylj-1,2,5-oxadi azol - 3 yl)-4-(norpholin-4

ybnet hyl ) benzam de trifl uoroacetate 67 O HN /-0 "r 0O

%Eeﬁon;l'h!e" | Br . i

accor di ng tW \gs {Nﬁ%h%r%@eadcﬁlrc gggﬁsﬁxgg:ﬁg%gg%ﬁsﬁggge%%%ﬁw by

psparagve4HPLCri giphibt desived ppfuate(s Img 36N GMS fon Ci 78l FB3FN 08 (M+H)*:
I e | terial. LCMS for C22HlgBr FN60O5 (M+H) - ":

MBI Char 0. 5 o ep 2.

N- ( 3- Bronp- 4-f | uor ophenyl)

KixankiyeB60xy- 4- [ [ 4- (nor phol i n-4

et hyl ).benzyl ] -1,2, 5-
%‘)—@?ﬂz %‘)z‘%)r‘?"'étsgf%g}ﬁ'g?‘?%dé’rﬁr%”frf uoroacetate A sol ution
@florophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl}benmmide
N-(4-[4-(3-brono-4-fl uor ophenyl );_@- 0x0-4, 5-di hydro-1, 2
, 4-oxadi azol - 3-yl ] - 1, 2, }- oxadi ggol - 3-yl)
4- (nmor phohn- 4-yl met hyl ) bgnzam deltri fl uoroacetate (60
ng, 91 pnol) in 10 begr ' ) was treated with
phosphor us pentachl or{ 36, nmol ) and
stirred at reflux for )2=5 h. “The ion m xt ure was
concentrated to a res{due which was-diluted with
ethanol (1.4 nl), treated with %odi ym
cyanobor ohydri de (1Zmg, 0.27 mml), and stirred for 2
h. The reaction mxtdre was quenched with acetic acid
(50 L) and purified b eparative LCM5S to give the
i nt er medi at e,

R ok S et kA TBRERS ety ool
@W&dﬁ}amw)mahﬂ}l)zﬂqxﬁééomwgdérﬁﬁﬁ&e ;&(ﬂﬁh%acaﬂe (30T BigS sh umol) and
' ' At t 1 __treated.
i %@o@-??%bﬂ% %ﬁrﬁ)ﬁ%ﬁ%’iﬁm g‘a‘}eﬁ&ga‘“%é?nd W@‘.}*ﬁm‘?ﬁ‘_ﬁgfﬁ’mﬁ%i")l,m
gl weatqdr withd Mhodiisepfpylethylamita 22 edc 0ilommolriand 0.6 éM Ve Sl -hydroxy-7-
R34k dt@8010Y 1P T R RARI ¥ Emdnfid {ve,f he desq (3
product 2115111o ﬁ 279 E.SI]YOLm‘*CI\A%d\éEo ¥ %’1@38&%68@0?’%%8&: N6
(rpthylanineprepy)-Hesthylgarbogiimiis byiggerhdoriglg (14.5 mg, 76 pmot) and stirred for 16 h.
Nind BadByfaletutt s UHc@RiE yetiihed (Widh-elradol &~ h)ONdaRO btk 2RI Rfium
%'c{r&_ld% _ily Mt&“?ﬂ‘ XxL]O nﬁ‘n%(}f)l, ‘)m% rsnurpeg )for'g\o min. The reaction mixture was quenched

with acetic acid (50 pL, 0.88 mmol), filtered, and purified by preparative HPLC to give the desired

product (4 mg, 14%). LCMS for Co4H9BrFNgO4 (M+H)*: m/z = 553.0, 555.0.
Example 57

N-{4-{(E,Z)-|(3-Bromo-4-fluorophenyl)amino}(hydroxyiminoymethyl}-1 2,5-0xadiazol-3-yl}-2-(2-
cyanophenoxy)acetamide '
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hydr oxy-1, 2, 5- oxadi azol e- 3- car boxi m dam de
trifluoroacetate OH sS- TFA N NH NH O\ S/-\ N- F
\1~\ O~// ~ F N Step 1. 4-(3-Bronpo-4

fluoropl zenyl )-3-j4-((4-[ (1, 1-di oxi dot hi onor pholiri -
yl') met hyl Jbe, rzyl )am no) - 25 1, 2, 5- oxadi azol -3
yIj-1,2,4-oxadiazoI-5(4FD one tnfluoroacetate 68 TFA

/O NY NHN N -\'~ S/ \N b\ / Br FA

sol ution of

N-{4-[4-(3-brono- uorophenyl -5 oxo 4, 5-di hydro-1, 2
, 4- oxadi azol - 3- yI °

1, 2, 5- oxadi azol - 3 yI} oxi hlonnrpholln 4-y
I)nethyl]benzanlde trlflﬁoro ce\@t ng, 28 pnol)

in pyridine (0.5 nL) was treated wi phosphor us
pentachlorlde (18 ng, 85 pmol) and,/5 s |rred at 0 C

for con ted

i1 et o o RBR el o it 835 5ol o s B ©

WA Gtith B Al ¢hinaidq (60 pig 0. 785109 Adibyed baNa}’-@nqﬁrylfedaxﬁlm(lme at0

T erns RAGb BRnIwek 41 4BS<C B doh e&,céwataart@pa&d@&a ¥ viclYRes
i ve tER%6§S|r uct £2 79. LCVS for

%EE‘ gegt “LBQ?- G-pppigo-L; %%516@01-35@14 @ bmm%iu@aphM

N2.¢-8xaliyzak¥4H)-one (40 mg, 0.12 mmol) and 4-dimethylaminopyridine (7 mg, 58 umol). The

;CL&&&'{ 8 !?1 n\yJS )hezﬁ’ed(1£ ﬂle [H(Iil’ thg L.tol)éb d(9tf 28rmr p’&'beonlaalchon mixture was

Yy enry
P s Lol o cmi. s A Moo i i watr 03
tnlj (4 riel)) Agietiredd For A0 fal. Uhé Rittieh mixture was enched w1’th acetic acid (50 L,

fzd %fﬂg?, %?é _azflci }l)’lugﬁe I}eprx]f lax):xtlve LEMS i e desu'e proc{u((:jt Eflrr]nlg,o J/ﬂ%).

or pho
LY Rt O\ KReFIel, JoarBN Oz 424 R 4TR0adi azol - 3-yl ] -1, 2, 4- ox
adi azol -5(4H)-one trifluoroacetate (10 ng, 14 gnol),
zinc cyanide (5 ng, 43 pnol), and

ExampielS8s(t ri phenyl phosphi ne) pal | adi un{0) (8 ng, 7 15

WQEJ[()E,ZB R3-ﬁko%od&-ﬂm;og%én%m%%%&n@me%m-l 3—oxa leﬁ:-yl}-‘P

he nj crowave T on.
H‘?eﬂlﬂﬂ’%‘dw&é cafibpxpmids tiifiqoppacptate acet onitril e/ water (2
m), filtered, and p wified b? preparative LCMS to
give the i nt er medi ate

5-[3-[4-({4-[(1, 1-( axi dot hi o hol i n-4-yl ) met hyl ] ben
zyl ) mi no) - N

1, 2, 5- oxadi azol - 3- oxoy71, 4| azol - 4(5H) - y1] -
2-fluorobenzonitri riflu odcet: Thi s

Step 1. N-{4-[4-(3-Bromo-4-fluorophenyl)-5-oxo-4, 5-dzhydro—1 ,2,4-oxadiazol-3-yl]-1,2,5-oxadiazol-
3-yl}-4-phenylpiperidine-4-carboxamide trzﬂuoroacetate

§ri2

A solution of 3-(4-amino-1,2,5-oxadiazol-3-yl)-4-(3-bromo-4-flucrophenyl)-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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material was diluted with ethanol (1 nlL), treated wth
2.0 M sodium hydroxide in water (0.1 n.), and 20
stirred for 45 min. The reaction m xture was quenched
with acetic acid (50 L, 0.9 nol), filtered, and
purified by preparative LCVS to give the desired
product (1 ng, 11%. LCMS for 022H23FN704S(I\/H-|—|)+

N Fon ?m“@“" m‘%ﬁﬁj‘ €05 o Uoh 2ot A chinke Y90S Bt
¥ ésf’g W‘&Q&E‘B aéml raP‘% heateiﬂeét@emv@vm 199 °¢Ffﬁr 10Nvhi] The
Iehgtionhixtfire ffhs cbdkblﬁl&ted%n&ﬂle Bemﬁue vAs ({ﬁtemw“acetate (25 mL) and washed
Me@ {QE‘ ﬁﬂya!xﬁ brt’i)ie gﬁ ]U'&.% Q%Jd wi g?lfatg %;tFrjad indfonzfentrated to a crude

t l; yI )amtzo
%%l Bigh Vs Byrifies bysikiea gek fofeiva &F Gfémlect radact, FéFAbuty] 4-00{4-PtB-Bomo—4-

ﬂ&ortheh&lﬁ-oxb-NS-Bﬂxydfo—ﬁ% le:&Qiaﬂﬁ-i 9P1,@§-oxad1azol-3-yl%ammo)ﬁarb nyl]4-
M‘eﬂyfpulen,;ﬁx%%-c?ﬁ %ﬁ?tf: 4ThlS rlﬁla ert I&Yu’te,)d with gl)éhcl)t;romethane & 31/1115 Snd ]t-rea%ed

oxadi
Wit A GM gl ﬁrﬂ’@?an%éyrﬂ-}) arpl sprred far 45 o Breoamctioh aikingkowds bihcaEpted

B T chmDleidue whsc;mhﬁaawy paelpﬁﬂhé)tcr(q@{’o éwe t& d%éred BBRLY (10 85 Do),

l%e(;%[ﬂ;enyl phasphi ne}é
'h%ﬁlfﬁ 5 IP/ETS%?EO -'i?l@ vvas t r eat ed with
d| i sopropyl azodl carboxylate (34'L, 0.17 mmol ). The

?VJ‘QZ( ﬁ#re was stirred at 25 C for 16 h and
p?irl @y ‘{o TRPBAT APl il by drgiminayrasylid Sisroaadliazol-3-y1)-
Drhseripiveridink-4regrboxGhfyle trifi@viaciiae 10 C 16H 11 Br FN6OB
(Mi'l_')l‘ﬁ“ls comp&md'wé%?crged aéc%é&m% Ao I.Fet p?&:ec?uré EE}%mpl?gé) goepZ using N-{4-

ro aydr oxy-
B el <o Syt oot Yishe Soxsdinetiani de
HthYkaPmlm-&@ebmdeThmﬁu@W Nd MRS dRkRpPaAmGHHACCO rL@Mg J for
of Exanple 38, Step 2, using 4-(3- 15
(IE?HH %%TDPF%%%H’%WS”;%Q [ (pyridin-3-yl met hyl )am no]
-1, 2, 5- oxadi azol - 3-yl }-1, 2, 4- oxadi azol - 5(4H)-one
é{ Hg@roacetate as the startlng material. LCVS for
TOPA3Br FN6C2 (MrH)+: mz = 406.9, 408.9. Exanple 63
NV-(3-Bromo-4-fluorophenyl)-4-({4-[(1,1- -dioxidothiomorpholin-4-yhmethyl]benzyl}amino)-N'-
hydroxy-1,2,5-oxadiazole-3-carboximidamide trifluoroacetate

OH

TFA

| ' : NH>\2\\NH
gede
\O/N
o\!s y \

O/ \ / B -
Step 1. N-{4-[4-(3-Bromo-4-fluorophenyl)-5-oxo-4, 5-dihydro-1,2,4-oxadiazol-3-yl]-1,2 5-oxadzazol
3-yl}-4-f(1,1 -dzoxzdothzomorpholm-4-yl)methyl]benzamzde g zﬂuoroacetate

\ / \/
NSO\

AN\
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20 N-(3-Cyano-4-fl uorophenyl)

N- hydr oxy-4-[ (pyri di n-4-vl met hyl ) am no] -1, 2, 5- oxadi azo
| e-3- carboxim damide trifluoroacetate 70 TFA N pH Sr
\' / NHNH MNp/N O F A solution of
N-{4-[4-(3-cyan-4-fluorophenyl)-5-0x0-4, 5-di hydro-1, 2,
4- oxadi azol - 3-yl ] -

1,2, A s@x&dloﬂzwmﬁmmlz}stomuzagt gﬂbﬂﬁo-a hh&épﬁéaﬁpﬁ,f@m&&m-

*‘3@*’%‘9{9 sfi I bl S omyp b arpbsge B30 & 37
TR} jud 4rdiinethylpminepoiridine (1 18 mg, 0.8Bh@ndl)eabibrotile 8. IlﬂJ]X)tath@ndhﬁiﬂ 2
IEIQ%E Btdi-atvad ,phdgﬂ)ﬂoﬂ't @ﬂl‘mﬂé Ohl2 %Lh Q@ QJunoq Zdr%wg% Zt’ 0 ‘td ?wcuan

t 39I u %ano oro fzg
’m%‘ In i mygrowgreat 120a¢ tf% mm ﬂ%qmdevlthahvl msﬁﬂﬁeﬁ SemLapd
vmslepb avitla witerd QLA Ssaturted isatium Bidadomakt (s(r REY] belbeine (50 mL), dried with
sgdlﬂrl] Hﬁ]:'ﬁt@ ﬁﬁergds an(a)éﬁcghfit% [ ﬁu%%galuon or% the c%!ienr%z}cpcxlr&)gure p o}]repa:atlve

5- oxadi azol - 3-
TSMi#ese B depirHiyodydt | LRng GAIGY rAMS for IChyEL OB-BIREIRE Qrer)* T hiis=
98864 Rl was diluted with ethanol (1 nl), treated
with 2.0 M sodi um hydroxide in water (0.2 nL), and
stirred for 45 mn. Purification of the 10 crude

St@&CNJ(QEmﬂb-&ﬂM@h@YI)—@F{E—W ﬁfanMo?th#Plp%zﬂﬁr\! mb)Bpdl ?M
]@rhgag%zﬁ g %ézg] fe- -c@ioxzn%&/& gﬁcéGH;l ) ami no?ﬁlﬂ_? 'ﬁ?

N- ( 38ciphitory _of | N1 Gl {Pheemor-fluorophenyl)-5-0xo-4,5-dihydro-1,2,4-oxadiazol-3-y1]-
Nh}kﬁtﬁﬂéﬂ}ﬁ yl}ﬂ[{ﬁr-&m&ﬁﬁﬁlpﬁ‘o‘lﬁ-n-y etﬂﬁjrtpr%hﬂg Qﬁwroqgtag_bo mg,

C N.A_sol ut
“m'\lglmée“ﬁhy%ﬁﬁﬁ G “8«3 SRRt il ithroy redegpng dimetigheyiids @mplpin

tylome2 p2 88 ool prehis Bea@dl in the microwave at 130 °C for 5 min. The reaction mixture was

e R

h}%‘ﬁ‘t‘%@h pisFoweles af 1439 @@r 1@mi22 Theredclionanithurs twhs quenched tvittdRetic acid,
chtentdtedand plgsed E)a&&dm(aﬁbefrsz% vé’\ﬁédeglped Bﬁ&?ﬂﬁxgga%ﬁd LCMS for

di luted with ethanol . , reate
%@%ﬁ@ﬂ%@%ﬂﬁ%n{qﬂss 55‘&)9 22 mol), and stirred for

16 h. The reaction mxture was purified by preparative
Hxahfie 6 Qi ve the internediate

3- am noj - 5- oxadi azol -3-yl }-5
» 8[1?“'%% S S e - ool irghper ina-L
o¥pfliazolpicarboxihidaside wiiftharbaeetatai t h et hanol (1 nl), treated
with 2.0 M sodium hydroxide in ber +£,0. 2 L), and
stirred for 45 mn. Purlflcatlon f the crude reaction

‘mxture by 71
R vRe Q
__/

Step 1. N-{4—[4—(3-Bromo-4—ﬂuoroplzenyl)-5-oxo—4,5-dihydro-1,2,4-oxadzazol-3-yl]-1,2,5-oxadiazol-
3-yl}-4-(morpholin-4-ylmethyl)benzamide trifluoroacetate
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preparati ve HPLC gave the desired product (3 ng,

1109% . LCMs for CL18H13FN702 (MtH)+: mz = 378.0.

Exanple 65 5

N- ( 3- Bronp- 4-f | uor ophenyl ) - N- hydr oxy-0-[ (1Htetrazol -5

-yhnet hyl ) am no] - 1, 2, 5- oxadi azol e- 3- car boxi m dam de

OH Sr N NHNH NNHNN\IN \ONBr F Step |.

N-(4-[4-(3-Bronp-4 o

fl uor opi zenyl ) - 5- oxo- 4, 58di hydr o

yl]-1, 2, 5=oxadi azol - 3 vyl

/O0ON1I NHV N N1

sol ution of

3- (4-am no-1, 2, 5-oxadi ono- 4-f | uor oph

enyl)-1, 2, 4- oxadi a 5(4H)-one (5 , 0.15 mol)

and 4-di met hyl aki_ngpyridine (11 ng? 88 pnol) in

acet gfi L1 3 nd ridipe (0.12 nL) was

tre afqgl (%I I:(\r/r\l/%p%) ‘%d %%op §%ﬁ%rgr_%/‘i°%%“ﬁ fdg% pd"é"'émcffg Fxampje -‘Zﬁsgt?mlevsjng 4nd

@ofpheligd-yinathyDkendvic adi@ tee@eihd fferill XEMS Gor 19BrFN6Os (MHH)*:
o ted, dissolved in 3:1 acetoni.trile/water, and

purifiéd t?y 15 preparative LCM5 to give the desired
product (14 ng, 22% . LCMS for Cl12H6Br FNO04 ( MtH) +:

Stp2. R-(ABrlonBA A IphSl)- R fBroBra- N_fnordab Q00 4 -
g&?&{ﬁﬁ benyl ) f;:\%"gj%i"y / ox?— ng[#( %ﬁgtﬁélg%f"feg’ﬂ)bmy aminoj-1,2,3-
bnet hy 'y AR HET™4% "9 8edcgsie di azol e- 3- car boxt ni drmi de 20
A ' sé| saljtion O(ﬁfN-{4—[4-(3-bromo-4-ﬂuomphenyl)-5-0x0-4,5-dihydro-1,_2,4-oxadiazol- -\2/1]-
i%%%m%&?éfygﬁgﬁ@pﬁ?@u-ﬁg&%&ﬁ%& ) ualﬁt%)r(o(gc_eé{eS@Si Inllqg),/ d9r1 o;.-l.n}c;l) in
“f‘,’zf‘,‘eg--g?&bﬂvﬁm@mPl}ospkmpezt:cwméissngmm@mhmne&emﬂux
fon3.5 R 7 Tirerkartidninifiye wel ddfeed e to HobsiMB Vhietl wiRAEED: il E;an; 14
[efYala)) t | ori.d 3 60 _pnol ) at 25°¢ hg
a0 it I BB, 0 i 7 e o e fr 2 5. T resion
‘f&ﬁ%éﬁf rqm;ehﬁ? “;i dpekie) paidt] (S0 ML a:tdoiméigiueb;aﬁebaﬁ@e (thSL Btofd the
iftermadidi€S| d4LE-Lrddt-BaldRbIRhR -4 WAS 1 e anol . .
S b ntiL ted w { ¥s),od’il ﬁrﬁ%‘;ﬁ“‘o‘ﬁo"?’%‘aﬁg‘c‘i‘%"?ﬁ@@”‘lz@}aﬁﬁ’?}'g’z="
pory -yghl ,%xii azt\gl& spneo 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

Co1Hp3BrFNgO3 (M+H)™: m/z = 505.0, 507.0.

TFA
k oxadi azol -3
ol e- 5- car boxam de
0 N\ 10 Br F A

<

Example 61

N-(3-Cyano-4-ﬂuorophenyl)-4—({4-[(l ,1-dioxidothiomorpholin-4-yl)methyl]benzyl}amino)-N'-
hydroxy-1,2,5-oxadiazole-3-carboximidamide trifluoroacetate

s TFA
N
NH
L
o>s S\ y o
O/ \ / . //C .

Step 1. 4-(3-Bromo-4-fluorophenyl)-3-[4-({4-[(1,1 -dioxidothiomorpholin-4-yl)ymethyl]benzyl}amino)-
1.2,5-oxadiazol-3-yl]-1,2,4-oxadiazol-5(4H)-one trifluoroacetate
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25 reaction mxture was concentrated, diluted with
ethanol (1 nlL), treated with 2.0 M sodi um hydroxi de

in water (0.2 nmL), and stirred for 45 mn.
Purification of the crude reaction m xture by
preparative 72 LCMS gave the desired product (2 nyg,
19% . LCMS for CL1IHL1O0Br FNOO2 (M+H) +: miz = 398. 0,

400. 0. Exanple 66 5 TFA o

N- (Acet yl oxy) -4-am no- N- (3-chl or o-nlf-\glﬁor ophenyl)-1, 2,
5- oxadi azol e- 3- car boxi m dari dewH3C) i :a" 0.1 NHZ C
H NN A sol ution of 4-am pe ( orp- 4-f | uor ophenyl)
N hydroxy-1, 2, 5- oxadi az- ar boxi m=dan ide (0.1 g,
0.37 mol) in gcetic anhyd de wes s eyl for 2 h. The
reaction m xtur&y was,conhcentrated a urified by
preparative LCME %0 gi ve the desired praduct (625 ng,

54;/() A esglgci?ﬁ-%{%&(ﬁ%ﬁ%mﬁ%ﬁ%%)—g-'c\)/ylc%w,sfciihygzoi,2,:4-o?:;zil'di4a:zo 391}
Fé’- g%f“é’r"bé'ﬂi‘ﬁ(bbﬁbﬁﬁ‘éﬁwofphwﬁf@mwlbmd@ymﬂ@;@gemeo(xta che,
Pp0dlpin Pyiiine 00 inll) ohastredSd whh YhosphédSentctiblii (165hg, N5 Nmof) and
Mebuaoluion o damuc (2 oot

"Uor ophenyT J- 2 "PRRPAFEEE Y= Someerisstede filyied, vigh efhanol (1 ml), treated
&k prgininreyaeherobiwini@)(S1mgy 85 uul), andisled fom2ch. The reaction mixture was
PlrfRed ibt o | | am; 0 gekf- . nojl.J).. i n.
di chl ct))?zﬁrr?t haneﬁ%lgynlﬁgb%sﬁ(et ?%]gtdggm\lﬁgtt %Zf)nrgbp‘égr/%yl LCMS - for

Cratar BN OsS@MHED 0wz STAM8L.0and stirred for 1 h.  The
reaction m xture was concentrated and purified by

i i t.he ire r oguc 57 .-
o e B R S A O ol £ o
|- Badigpolafearborkuidamids alsgrpaseein o) car bonyl ) oxy} N

(3- cHl or okdonf | wdr 0pHBbigng-4-tncdephendly- 24 @ZR1, RdiSxidothiomorpholin-4-
PI5HhRIctBy RN 2 { 3D 111 Na-oxadiazol- SaH)-one trifinoroacetate (10 mg,
14 pmol), zinc cyanide (5 mg, 43 pmol), and tetrakis(triphenylphosphine)palladium(0) (8 mg, 7
umol) in N, N-dimethylformamide (0.25 mL) was heated in the microwave at 150 °C for 5 min. The

4

reaction mixture was diluted with 3:1 acetonitrile/water (2 mL), filtered, and purified by preparative
LCMS to give the intermediate 5-[3-[47({4-[(1,1-dioxidotbiomorpho]in—4—yl)met11yl]benzy1} amino)-
1,2,5-oxadiazol-3-yl}-5-0x0-1,2 4-oxadiazol-4(5H)-yl]-2-fluorobenzonitrile trifluoroacetate. ~ This
material was diluted with ethanol (1 mL), treated with 2.0 M sodium hydroxide in water (0.1 mL), and
stirred for 45 min. The reaction mixture was quenched with acetic acid (50 uL, 0.9 mmol), ﬁitered,
and puriﬁed by preparative LCMS to give the desired product (1 mg, 11%). LCMS for
CooHp3FN7048 (M+H)™ : m/z = 500.0.

Example 62

N-(3-Bromo-4-ﬂuorophenyl)—N'—hydroxy—4—[(pyridin—3-ylmethyl)amino]-l «2,5-0xadiazole-3-
carboximidamide triflnoroacetate
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HN NHZ N \O/N F C A solution of

4- am no- N- ( 3-chl oro- 4-fl uor ophenyl ) - N- hydr oxy- 1, 2, 5- ox
adi azol e- 3- carboxi m dam de (50 ng, 0.18 mml) and

NN- di i sopropyl ethylamne (64 L, 0.37 mml) in

di chl oronethane (2 nL) was treated wth benzyl

i socyanate (29 ng, 0.22 mmol) and stirred for 3 h. 5
The reaction m xture was conceptratged and purified by
preparative LCM5 to give the gesired product (18 ng,
24% . LCMVS for Cl7H15C m z = 405.0.
Exanmple 69 N-(3-Bro

idamide F HO/”\ |
yI)msihyIJ 1, 2, 5- oxadi azol - CH Sr ~\ H2N

L Sl

E "§‘Edéﬁz‘tl SHE)-ors trduregeetate CNB f or C7Hi 2N503 (MrkH) +: nlz =

214.0.-15 Step 2. N -Hydr ox-4-
yl -1, 2, 5- oxadi azol e- 3- car boxi
N \p/ N A solution of NH
4-[ (E2) - (hydr oxyi m
adi azol - 3-am ne (0«

pI zolirz-4
zﬁfnm de o~ \ OH N NHZ

in”4 yl)methyl]-1, 2, 5-ox
pok) i n 1, 2- et hanedi ol

(1.6 nl) vvastreate th be‘t’as

1.7 mol) 74 and stirred at 13(Q

hydr oxi de (94 ng,
reaction mxture was treated with .odltional pot assi um

or 7 h. The
hvd on t d 40 C
yar Qxéoqﬁe E)f*'es g’c g8 ﬁ%{n%ﬁj?rﬂea oévaenyl?)dS-osxPh{a rdfb&dr%& &} 0xad1azoI—3-y1]—

1§estﬂ"i‘dé"lz?lfé’8 "2 tiflugrogeeipmide (50 mg @-1p mmiod)j wiebtidyy alcohol (14 pL, 0.15
nprodpa atphe@phophEe (40 mgj 0V xﬁnﬁ)@ kBB Rthur o mosg}%) gesd %q&m

70 L r C7
3 1%&5%’ ?dlcggg}(ylaﬁ% %0 W?)1e%c8?q rﬁxt]q;e was stxrred at 25 °C for
19 h. apd pugified sba drepzdive LEMSam kpdvei thz dedie | proalid: @4 inl€6%). LCMS for

C16H11BrFNgO3 (M+H)*: m/z=432.9, 434.9.

Step 2. N-(3-Bromo-4-fluorophenyl)-N" ~hydroxy-4-{(pyridin- -3-yimethyl)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 »2,5-0xadiazol-3-y1}-1,2,4-oxadiazol-
5(4H)-one trifluoroacetate as the starting material. LCMS for Cy5H3BIFNgOy (M+H): m/z =
406.9, 408.9.

Example 63

N-(3- Cyano-4-ﬂuorophenvl)—N'—hydroxy-4—[(pyndm-4—vlmethyl)amlno] 1,2, 5-oxad1azole-3-
carboximidamide trifluoroacetate
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QR (-NNC MON A solution of

N- hydr oxy- 4- nor phol i n-4-yl -1, 2, 5- oxadi azol e- 3- car boxi m
idam de (66 nmg, 03 nmol) in 6.0 MHCL(0.62 nL) at
5-10 C was treated with a solution of sodiumnitrite
(32 mg, 0.47 10 mmol) in water (0.5 nL) dropw se and
stirred for 2 h at O T. The suspension was filtered

and the solid wash ith ice ssatef* to give desired
product (22 ng, 30 / he filfrate was extracted with
et hyl acetate (30 whi ¢h washed with brine (10
m.), filtered and conce ted to\gi ve additional

product (23 ng, 32% that on'al
The conbi ned material was waed‘ pdi ately in the
next step. 15 Step 4. N (3 Brorm / uor ophenyl )

N - hvdr oxy- 4- nor pholi,r-4 yl - ,%/95 oxadi azol e- 3-
car boxi mi dani de A sol ution of &

N- Hy dr oiytiod - ¢f0 VOl (B-ayado4HiuciopRenfl)-Sx:ad, 5amh:e -1;54Q>aardiamci;-m-

Y82 fen b oyt g 28050 prite Qg0
V& tsaiyd wighsphespeomsengntaghlerisie (450meg 089 manol) ard @tfred f°f 3 h. The reaction
mlxireGhiak Sl ﬁh{&y {Nﬁnéﬂﬁﬁ)l (ZOmL) ; trddted 61358, cﬂfaﬂoborohydnde (14

r%c %%9 ol E)lévaanf stu(r ]d f %a@le rc%ghlgx'glrg.]?(glfg vgzr%puﬁgidgy P%pa&i“\'fz‘% éo give
%3@ sintemrpdigie o étﬂ@wo{» $>2°xn=g {4-2[83%113-4%1@!&'81)#!1@110] CL3bHediSioFNGDB2.4-

i nor inmpurities.

-6%57!%114(5}1)%@@3&@ RifluccSotae:: ﬁﬁ@fﬁ@tlerﬁl W ERted witleMol (1 mL)

b 08 o e BRI 6 i o B o

Wdﬂ()séaciibs Tixtyne | by tprepatativd HALGY gave the Medigdprodugt (Bl mg, 24%). LCMS for
31, 2.9 0xadi azol e- 3- car boxi m dam de (19
é‘ﬁd%@osﬁ@{ﬂ%{) pro%yn | -ol (3.6 L, 62 prol),

bi s(tri phenyl phosphi ne) pai | adi un{| I) chloride (1 nyg,

: Exapnr!yl6)1 and copper (1) iodide (0.4 ng, 2 pnol) in

|§ Iam ngﬁ?.%gﬂo(‘tqm%mgwnng %gﬁ%g.g%ae(?& in the

@t 120 C for 15 min. The 5 reaction m xture

_vvas diluted with 1:1 acetonltfl*le/vvater (1.5 n),

filtered, and purified by pr‘aratlve LCVS to give
the desired product (4 m —wLCMS for CLl2H12N503
(MH) +: mz = 274.0. exapphe conpounds of the
i nvention are provided 2 1. Table 1 EX.
Structure Prep. M pd/( MF1)  Sr
N-{4-[(E 2)-[(3- Ex. . .

A solution of 3-cyano-N-{4-[4-(3-cyano4-fluorophenyl)-3-ox0-4,5-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"c;lranoborohydride (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}-5-0x0-1,2,4-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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N Chl or ophenyl ) am no] (hydr oxyi m N NH

i no)nmet hyl ] -1, 2, 5-oxadi azol -3- 71 _ '
yl }cycl opent anecar boxam de N OH TFA N-{4-[(E, 2)-[(3-
Ex. 35 359.0 N Chl orophenyl)am no] (hydroxyiln NH
ino)methyl]-1 ,2,5-o0oxadi azol -3- 72 yl}nicotinam de
trifluoroacetate 0 ""'.QO' N N SOH TFA N-{4-[(EZ)-[(3-

Epara BB HIEO e 1Mt o BRI AT B REROT, Rt =

i no) met hyl ) -1, 2. 5- oxadi azofl™
80 trifluoroacetate N\ / 0/ f OH N-{4-[(E, 2)-[(3-
Ex. 35 388.1 N Chlorophenyl)an1no](hydroxylnmN N X

E,{; lggthyl] 1, 2, 5-oxadi azol -3- 74 H3C / ' \
nethoxybenza,,,,de N{4-[(E.2)-[(3- Ex. 35 387.9

(S@rp@rérﬁhmghlel)yam"ﬂm]xbhy‘dMnxynmx-ﬂ{n&ethynhmmo]-1 2,5-oxadiazole-3-

dafeinmiaiiyak] - 1, 2, 5- oxadi azol -3 ) |
yl } - 3- net hoxybenzam de 76 N—{4 [(EZ)-[(3- Ex. 35

388.0 Chlorophenyl)an1no](hy@ﬁoxyln1~

I no)met hyl ]-1, 2, 5- oxadi azgl - 34 76 " '
yl}-4- nethoxybenzan1gqgaﬁ H M\ - NO/N | pr OH
2-Chloro-N-{4-[ (E2) {T( |35 391.9

hbhlorophenyl)annD]thﬁPokyL;m
ino)nmethyl]-1, 2, 5- oxadi azol -3 7

Br’

\ _ yl}benzam de

F
Step 1. N-{4-[4-(3-Bromo-4- luorophenyl)-5-oxo-4,5-dihydro-1,2 4-oxadzazol~3-yl]-J 2,5-oxadiazol-

3-yl}-1H-tetrazole-5-carboxamide
k-’_?_ >\e\

N\/

A solution of 3-(4—amino-1,2,5-oxadiazol-S-yl)—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 C12H6BrFNgO4 (M+H)™:
m/z=437.8,439.9.

Step 2. N-(3-Bromo-4-fluorophenyl)-N “hydroxy-4-[i (1H-tetrazol-5-ylmethyl)amino /-1,2,5-
oxadiazole-3-carboximidamide
A solution of N-{4-[4- -(3-bromo-4-fluorophenyl)-5-oxo-4,5-dihydro-1,2 4-oxadiazol-3-yl}-

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 pmol) 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 Teaction mixture by preparative
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0 "\O/NS" 3-Chloro-N-{4-[(EZ)-[(3- Ex. 35 391.9 H"
NH chl or ophenyl ) am no] (hydr oxyi m 78 N
ino)methyl]-1,2,5-oxadiazol-3- o' \ - yl}benzam de
-------------- OH 4-Chloro N {4-[(EZ)-[(3- Ex. 35
391.9 N chl orophenyl ) am no] (hydroxyi m H
ino)nmethyl]-1,2,5-oxadiazol-3- 79 " NH - yl}benzam de
M dive{ ther dedinkid Fe¥auct35mB5B%H) LEMS oM, 1Hy gBIFNGO (MHE)*: miz = 398.0,
Chl or ophenyl ) am no] (hydroxyi m H, ¢ "N 80 |—|2
1%88) et hyl ] - 1, 2, 5- oxadi azoi - 3- ¢
yl }-3, 3-di net hyI but anam de rfu
ﬁx@m@g) N- (3- bronmophenyl )-N- Ex.1 298.0, N

oxXy-1, 2, 5- oxadi azol e-3- 300.0 NH2 car boxi m dam de
1(Aeetquv)"4-wnovv<|(3"c3t9rw—ﬂuwnhml)wéax@na@ﬂes-mrb@mxdamde

312.1, nethyl phenyl)-N-hyd -1,2,5- 314.1 82 e~ "
NH, oxadi azol e-3-car boxi m d de HN N77 %C 0/ N
4- Ami no- N- (3-chl or o- 4& f?«N2841

met hoxyphenyl ) - N- hydr o
1, 2, 5- oxadi azol e-3- H'ca bo mde N/N 3
4- Amino-N-(3,5- Ex. 1 248.2 A7, dinmethyl phenyl)

N- hydr ox 5- ox d| zol e
y% leutlon % 4—am16111o— (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 C1HyCIFN5O3 (M+H)*: m/z=314.1.

Example 67
4-Amino-N-(3-chloro-4-fluorophenyl)-N'-(propionyloxy)-1,2,5-oxadiazole-3-carboximidamide

N

A soluton of  4-amino-N-(3-chioro-4-fluorophenyl)-N"-hydroxy-1,2,5-oxadiazole-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 L, 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 C19H12CIFN503 (M+H)™*: m/z=328.0.
Example 68

4-Amino-V'-{[(benzylamino)carbonyljoxy}-N-(3-chloro-4-fluorophenyl)-1,2,5-0xadiazole-3-
carboximidamide
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84 I | NHZ carboximdamde H3Crlu Fi N\ ~N 4-Am no
N-hydroxy N (2- Ex. 1 248.2 N
nmet hyl benzyl ) -1, 2, 5- oxadi azol e- 3-carboxi m dam de 85
NHZ N H CH3 N\ N -Hu LZ, 4-Am no N hydroxy-N(3- Ex.
1 248.2 N net hyl benzyl)-1, 2, 5-oxadi azol e 86 NHZ
3-carboximdamde NHNN NO,, CHN
4- Ammo- N- hydr oxy- N-(4- Ex. 1 248,
met hyl benzyl ) - 1, 2, 5- oxadi §zol :
3-carboximdamde HMN N N- hydr oxy- N-[ 2-
Ex. 1 302.1 LZI F F N (trdfluoronmethyl)benzyl]-1,2,5
oxadi azol e- 3- car boxi ni dami’de 88 NHz H N\ A=~\ N
4- Amino N - hydroxy-N-[4: .1 302.1
(trifluoromethyl)benzyf]-N 2,8 HN
oxadi azol e- 3-car bo gammde{89 F I / /\ N F 17.,N
4- Am no- N- ( 3- et hyl pRenyl )1“\L\A-/NEX. 1 248.1
hydr oxy-1, 2, 5- oxadi Azo\e-3- 90 HC \ NH=
car boxi m dani de H FH N /N

solution of 4—ammo—N-(3-chloro-4-ﬂuorophenyl)-N'-hydroxy-1,2,5-oxadjazole-3-
carboximidamide (50 mg, 0.18 mmol) and N,N-diisopropylethylamine (64 yL, 037 mmol) 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 Cy7H) sCIFNgO3 (M+H)*: m/z = 405.0.

Example 69
N—(3-Bromo-4-ﬂuorophenyl)-N‘-hydroxy-4-morpholin-4-_vl—1,2,5-oxadiazole-3-carboximidamide

E HO
0 O
Br h N
S
N
Step 1. 4-f (E,Z)-(Hydroxyimino)(momholin—4-yl)methyl] -1,2,5-oxadiazol-3-amine

FOH
H2N>_—e\\~/\\
y / \ Y \\/
o

This compound was prepared according to the procedure of Example 1 using moxj»holine as
the starting material. LCMS for C7H]oN503 (M+H)*: miz = 214.0,

Step 2. N “Hydroxy-4-morpholin-4-yl-1 ,2,5-oxadiazole-3-carboximidamide

/N

N N
N

A solution of 4—-[(E,Z)-(hydroxyimino)(morpholin-4-y1)nwthy]]-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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78 cr | 4-Amino-N(3,4- Ex. 1 288.1 "

di chl or ophenyl )-N-hydroxy 91 | NH 1, 2, 5- oxadi azol e- 3-

a N2 carboximdamde HM /N 4-Amno-N (3,5 Ex. 1
288.1 HOB di chl orophenyl)-N hydroxy N

1, 2, 5-oxadi azol e-3- 92 NH2 carboximdam de cr N HMN

N 1., 4-Am no-N- bi phenyl-3-yl-N Ex. 1 296.1 '

4*19 éﬂn@fka} 130, °Z, for Tix e eeactibromigiure 948s Watemmmmmpmdﬁﬁw@oxide

(BNmpby 042 Iﬁno‘?f@nﬁ Qeibdd (2 14p o Q&r%@"']? N¥Y}e) re&'ﬁocril?r&hxtall was g I]é‘é HN) °C,

’L?{‘ﬁ;‘ Z?X"th é 8%@;?@ IP%'LZﬁgl g};ﬁf{’%ﬁ%’; ?%Wp &vpthedesiped proguct desired

pdiet {70 g 709t MBI X5 LoD H NH2
oxadi azol e- 3-car boxi m!l%Ng%lggg%% H3C 1 NN,,NN F

4- Ami no- N- (4-fluorophenyl)-N Ex. 1 238.1

Sepdr Btiydrby 2 BorRemili-A10)s8xadin2f- NadosakBPSImdan de  H
NN N 4- Amino-N-(2.3- Ex.1 2482

N N
o

A solution of N'-hydrbxy—4—morpholiﬂ-4—yl-1,2,5-oxadiazole-3-carb0)dnﬁdamide (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, 0.47
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-morpholin-4-yl-1,2,5-oxadiazole-3-
carboximidamide

A solution of N—Hydroxy—4-morpholin-4-yl-1,2,5-oxadiazole-3-carb07dmidoyl 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 QL, 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 C13H14CIFN5O3 (M+H)™: m/z = 386.0, 388.0.

Example 70

4-Amino-N'-hydroxy—N—[3-(3-hydroxyprop-1-yn-l-yl)phenyl]-1,2,5-oxadiazole-3-
carboximidamide

SS'OH CEC—\
OH



N di net hyl phenyl ) N- hydroxy NHZ 12, 5- oxadi azol e- 3- 97
H3C H )\ - carboximdamde CH3 \ N\ /N 79 ss
N-{4-[(EZ)-[(3- Ex. 35 483.8 N

Chl or ophenyl ) am no] (hydroxyim H NH .
ino)nmethyl]-1, 2, 5-oxadi aw - 3- yl }-4- i odobenzami de 9s
) NNCO C1/ 4Amno N-(4-chloro-3- Ex. 1 268.2

t hyl phiedey| B3
ré;ad?ﬁ%?olwby SC)f C‘ia\l:Igg " -%1 d%)%']lzﬁgbd%% xﬂﬁ(fklj %mﬁle-}carboxnmdmde

ﬁ’ B o) (g i3 62 pgol), his(igignyiphosphine)palladium(Il) chioride (1
haetumpl) tahd ®)}}Bﬂ'@lﬁ(}dﬁd}s (0]4 Iﬂg, 2 pﬂa@l@m NMlﬁetl\nylf&lmNhﬁe (0.5 mL) was treated

C a
QB&?A& s 913:%{1 (ﬂ{ 7 mmé{)n and?neﬁggn the nwowp\@ at 124 S} fqr li)mﬁ. dhe
ﬁac}i;oq ml)‘mRPVhWFt@(VyAthﬂ lzhcﬁonﬁﬂlww@er\( 1. Nnb)l'ﬂtered and purified by preparative

%é%?no%ggh?? %re? F‘°9“%§h %@3 dL%MZSEJg C12H121N;o3 (M+H)+ m/z=274.0.

met hyl phenyl ) - N- hydroxy-1, 2,5 NHZ
ox adirgdl RanpleGath 102 F NN 1Ll N
4- Ami no- N.hyc?r oxyﬁ\ﬁ%?éﬁjeq&?qu% ?ﬁ%‘m‘ﬁ. edbelzlowm able 1.

Table 1

Ex.
N’; Structure Name Prep. MS
- Method | (M+1)

N-{4-[(E,Z)-[(3- Ex.35 | 3500

Chlorophenyl)armno](hydroxyun
ino)methyl]-1,2,5-o0xadiazol-3-
71 <:> yl}cyclopentanecarboxamide

N-{4-[(E,Z)-[(3- Ex.35 | 359.0
Chlorophenyl)amino](hydroxyim

: \ ino)methyl}-1,2,5-oxadiazol-3-
72 ; yl}nicotinamide trifluoroacetate

N-{4-[(E,2)-[(3- Ex.35 | 359.0
Chlorophenyl)amino}(hydroxyim

N=—
N/
ino)methyl]-1,2,5-oxadiazol-3-
73 ; yl.} isonicotinamide

trifluoroacetate

NAHE216- ' Fx. 35 | 381

_Chlorophenyl)amino] (hydroxyim
ino)methyl]-1,2,5-0xadiazol-3-
74 tyo—0 @ y1}-2-methoxybenzamide

y1}-3-methoxybenzamide

N-{4-[(EZ)-[(3- Ex. 35 387.9
| Chiorophenyl)amino](hydroxyim
s i ino)methyl}-1,2,5-oxadiazol-3-
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N\O/h
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fluorophenyl)amino](hydroxyimi
no)methyl}-1,2,5-oxadiazol-3-
yl}-2-(4-
cyanophenoxy)acetamide

Ex. 57

475.0,
476.9

100




~-\.
512.0 242 H( L f no)nethyl]-1, 2, 5-oxadi azol
yl} -2-piperidin.4-yl-1,

fl uorophenYl)am no arn™N HN ~ ] (hydr oxynu

hydrochl oride NC N-{4-[(E, 2)-[(3-Brono-4- Ex. 57

-3 Nb"N
3-thi azol e- 4-carboxan de

475.0, fluorophenyl)am no] (hydroxyim 476.9 /' r; H
no)nethyl]-1, 2, 5-oxadi azol -3 0 NH yl}-2-(4 243
cya g henoxy) acet agfde | Rr@id1 3 (4NE NG F 180 stBT55463
0 Hy t u5Hy| N3- [ ({ ferpradss-Z) - [ (3- Ex. 51 527.0| 520H
\' b > 29. NHfuorophenyl)amino](hydroxyimi
$4,u0r 0 a ri\ 1 (preglr eoapstiavill-1,2)-dpadiazol-3-
no) methy | L=Y, 2, %-0x4&di g ¥} dmino)carbonylniperidine-1-
yl }am no) car bonyl ]B 4 e | car boxyl atle Br F| o
N[ N-(4-[(E 2)-[(3% b-4- Ex. 51 493.0, |H
fluorophenyl )an noj (hvd oxyim 494.9 NH
no) ret hyl | <1, 2, 5- Nch<ad| ay OH4-BEZMES-Bromd-4y| } - 3- (EB. 5N | 493.0,
ni t nophenyl }p 1B’(l"Z’PlIBﬂQ)l)a}sqgﬂo](hydroxymn 4949
N-{4-[ (E, Z) cthyh! 2gnadipzol- 3N |\
¥y ropheny})) ﬂé(ﬁn 497 O NH
no) met hy  A70
yI}JZ/w cet am de \Q’N/J \ |6r F NI"
NS4 (EMZY. [ (3. anrrnF Y '-[31Z§1Q4Q _4NI:| = 5
0gI0-4- .. 51 | 494.9,
fluor ophen§llam n.e‘] | (hydi g%&ﬁmyl%{g?n o?&lydmm 42,
N no)methyl}-1,2,5-oxadiazo}-3-
246 . o N>/_~\e\ y1}-2-(3-nitrophenoxy)acetarnide
o N
\e
o// ¥ F .
0 o N-{4-{(E,Z)-[(3-Bromo4- Ex.51 | 4949,
?,NH \ fluorophenyl)amino}(hydroxyimi 496.9
NH noymethyl]-1,2,5-0xadiazol-3-
' N>/\\€\ y1}-2-(4-nitrophenoxy)acetamide
247 S N
O—N*
\
% S | N{4(E2Z)[(3-Bromo4- Ex. 50 | 4269,
NH \ fluorophenyl)amino}(hydroxyimi 1 429.0
NH no)methyl}-1,2,5-oxadiazol-3-
248 HN& >\\8\ i y1} piperidine-3-carboxamide -
N trifluoroacetate
Ho 0 A N-{4-[(E, Z)-[(3-Bromo-4- Ex.57 | 518.0,
:jij\ /IH{N \s, —\ | fluorophenylyamino](hydroxyimi 520.0
20 | WY Y\ nojmethyl])-1,2,5-oxadiazol-3-
Mot He | yl}-4-methyl-2-pyridin-3-yl-1,3-
thiazole-5-carboxamide
trifluoroacetate
P Ho"'"N 0 N-{4-[(E,2)-[(3-Bromo-4- Ex.57 | 441.0,
| [ ! s. | fluorophenyl)amino](hydroxyimi 4430
250 | Br x N%___(“N \ 7 no)methyl]}-1,2,5-oxadiazol-3-
SN N | yl}-4-methyl-1,3-thiazole-5-
Nt HE carboxamide

101




NH no) met hyl ] -1, 2, 5-oxadi azol -3 0 yl} -2-(4

“ni trophenoxy)acetamde 247 NBr F ro-rr o Hr TFA
N-{4-[(E 2)-[(3-Bronp-4- Ex. 52 426.9, NH

fl uorophenyl ) am no] (hydroxyim 429.0 NH

no) met hyl ] -1, 2, 5- oxadi azol -3 248 HN N

yl }pl peri di ne- 3 carboxam de iN trifluoroacetate 6r

HO TN O TEATN W 3 4 Ex.__ 57 518 0O Br
a 'N “jhxlla: opk g;ﬁf"%ﬁ(ﬁ?ﬁgdr oxy| - 820. 4620

9/ %) [\m A BucdopRehGSinfp -N " 30
)é;ﬁ 4- met h)’} J24pyri PQ Ry

J ’nwi'ﬂe (,2,5-0xadiazol-3-
t hi dzol e- 5- ca\O’boxam de tyh}ublﬂuﬁmeﬂﬂéﬁﬁé&ﬁdéz HOB o
N—{4-[(E Z)-[(3- Brono- 44 trixorodbefats}41. 0, | 1| s

f1 ugre hw )arrbnoT(hydnb’x{H(ﬁJZHftxl-BmﬁhM,ZSO eF BA 31 | 5190,

no) g, A%__r 2 §parghenyhamino](hydroxyimi | 5210
942 - 4- met Ry - - || BQmethyl]-1:2 Suadiazel3poxfani de 101 F
HD '|FA 2Am ne? Mi’ iy (E~ 11}“‘"%“25"2 mel{l{%-yl BX.| 57 442.0,

| | brlom-4- 444.0 251 B PR
flluf " W' y gm no] {hyd W‘{X—'[(EZ) ;Kﬁzmlbno# i e o
- 4 ﬂ bt
¥4} - 1 3- thtaqu/e*4$arsbcpx5ﬁgg,qlzt5td ;Hgirg,oacet ate .
TFA|N-{4- [ (E, 2) - [ ( 3- Br o} 4-mefiy2 51 519. 0,
fl uorophenyl ) am no] ( hydr GofloninettyDdhetyl]-252 N/ N
) Ayl-dpd—2-5-oxad az Biazak-Steattjoxagidy| } - 4- net hy!| -

(A%

nU}IICFl.Ille 12,
| pyr inI vl 1 U t hi aé’gﬂ'&f @ll[)é?aBlbf(;hoe&mdr de | Ex 57 | 4550,
Hs rophenyl)amino}(hydro 457.0
£5r4I ik Yc no)methyl}-1,2 5-csxad1azoli(??,-lml

y1}-2,4-dimethyl-1,3-thiazole-5-

carboxamide
1-Acetyl-N-{4-[(E,Z)-[(3-bromo- | Ex. 51 4549,
4-fluorophenyl)amino]- 456.9
\< - \ (hydroxyimino)methyl}-1,2,5-
255 NH oxadiazol- 3-yl}pyrrohdme—2- ]
2 / \ carboxamide
N\O/N
Br
’ F
- N-{4-[(E,Z)-[(3-Bromo-4- Ex.35 | 4379,
N\ AN . ﬂuorophenyl)axmno](lwdroxymu 439.9
| o " no)methyl]-1,2,5-oxadiazol-3-
- ose - \ y1}-1,5-dimethyl- -1H-pyrazole-3-
y NH carboxamide
I
_ e .
Br
N-{4-[(E,Z)-[(3-Bromo-4- Ex.35 | 4579,
L o fluorophenyl)amino](hydroxyimi 459.9
- \ no)methyl}-1,2,5-oxadiazo}-3-
257 >\)\NH yl}-5-chloro-1-methyl-1H-
) 7\ pyrazole-4-carboxamide
o

102



F N{4-[(E 2)-[(3-Bronp-4- Ex. 51 585.0,

N fluoro

henYl)amno ~''~ P ] (hYdrox3'im 587.0 253 Nb N V~-N

F no)nmethyl]-1, 2, 5-oxadi azol -3 yl }-4- net hyl
(trifl.uoromethyl)phenyl]-1, 3-
HOry' N i

-2-[ 4-
t hi azol e- 5- car boxam de
N{4-[(E 2)-[(3-BrOnp-4- Ex. 57 455.0,

noYl) o] (hydroxyim 457.0 254 Br \ | HHNCs // H N

JnyIl N[N H T ylf- 44-(},& ST azof g5 !
car bpxapde 1-Acetyl - {ﬂ?ﬁ%&%ﬁm tgé()?s Elﬁ%_%’
454. 9, \N/ H 4-‘:&1' uor ope)gthyIRIR, NeadiaBH. 9| NH (H ,
Ydr oxyiAfno) net hyl ] -1, 2, |51} 1:3-EméhyNHi-pyrazole-5-
o%ad] azol - 1} py+0l i dijrverbami8S car boxam de N I} \
" Nb\ /° ByR{N-{M-[(H 2)-[(3-Bronmp-4- Ex}| 35 437.9,
f1 uoy ophenyl Jamvno drloxyim 439.9 N Nis| OP.
no) net hyl ]-1, 2, 5- oxagf azol -3 256 NH \
yl }-1, 5-di net hyl - razol e-3- NH carboxajm de N/ \
N-{ 4T (RAX) - [ (3= BrOMD- 4= NoRa[(23D |G Blond- . 2o A Ex. 51 | 424.1,
f1 uor ophenyl ) am po] (hycr|@aybshen SI(hydedxyiNH 426.0
no) net Wyl I\ 1, 2, By oxadi azabmidihip1,2,Ooddiazol-3- _
3’95%- 5- chl of 0-\1- | - | HyDN-petinyi idimsidadelenr bpxami dg  Br
02 N-{4-[(E¥) - 3 BrioAboxgmidex. 35 438: 0
N
. N,-r°” 4-[(Acetylamino)methyl]-N-{4- | Ex.56 | 491.0,
N \ [(E.Z)-[(3-bromo-4- 493.0
: fluorophenyl)amino(hydroxyimi
260 o J \ no)methyl]-1,2,5-oxadiazol-3-
0=< A yl}benzamide
0 TFA N-{4-[(E,Z)-[(3-Bromo—4- Ex. 58 | 441.0,
~ Nﬁ" fluorophenyl)amino}(hydroxyimi 443.0
" I no)methyl}-1,2,5-oxadiazol-3-
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HOL,|. , N fl uor dpherfifl ) - Niﬁwmnxlyxy}l,m«s 273 ¢c/\ | N
oxadi azol g 3- m@gbom m ddifFradiazolgricarbesimidafigeN
4- Am no- .1 2761 (di fl uoronet hyl)phenyl] |N h
drox 1 NHA Y Y+ >1, 5-oxadi azole-3- H:
car ho®i m dami de \ AW
_ -7
= °"'= 4-Amino-N-(3-chloro-4- Ex.67 | 356.0
fluorophenyl)-N'-[(3- .
- methylbutanoyl)oxy]-1,2,5-
| 280 /k(k oxadiazole-3-carboximidamide
N\o .
4-Amino-N'-(benzoyloxy)-N-(3- Ex. 67 376.0
. chioro-4-fluorophenyl)-1,2,5-
oxadiazole-3-carboximidamide
281 F O,
L
cl N \ \N
=
N " 4-Amino-N-(3-chloro-4- Ex. 67 | 356.0
g o fluorophenyt)-N-[(2,2-
e dimethylpropanoyl)oxy]-1,2,5-
282 F Co, oxadiazole-3-carboximidamide
L
c H \ \N
HD N\G/ .
/ ho 4-Amino-N-[3- Ex.1 | 250.1
N | | (cyanomethyl)phenyl]-N'-
283 ¢ x " nH; | hydroxy-1,2,5-0xadiazole-3-
R J { carboximidamide
N\o/”
T 4-Amino-N~(3-cyano-2- Ex.1 | 263.1
I fluorophenyl)-V-hydroxy-1,2,5-
284 v, | Oxadiazole-3-carboximidamide
Z d
! J N\
\0'/N :
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(3-Brono- 4-fl uorophenyl)-N Ex. 60
427.0, ~N hydroxy-4-{[ (1-net hyl pi peridin- 429.0 ~H
4-yl)met hyl Jam no}-1,2,5 275 -
oxadi azol e-3-carboximdamde NI N O F
trifluoroacetate Br N rH 2TFA
N-( 3- Brorm4f|uoropheny|) N Ex. 60 5040 NH N
lA_ﬂmv % ﬁibw Ex. 1 264.1
(lgeﬂ%’(%fﬁ'ly henyPFl,Z 5-
¢ WFZOLE N L/, I'<l5'szaﬁz0k/-3‘-c.arboxumdarmde
bi s(itrifl uoroacéta HN N ~~ Br F 2TFA Nt| "
N- (3- Brono- 4-f | uor'spkenyl ) -4- Ex. 60 532.2,} NH
({4-[ (4-et ' DefaZ' n |'4-P31iﬁbl’¢-hyd}l’)§&yN[3 G- Ex.70 | 2879
y1) net hylf'b Nleazﬁrpr 1)phenyl]- N
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bi s(|t"FY uor oacet at e) 1C5arbbx4m&m.’reo N- hydr oxy- N- ( 3-
Ex. |1 1 hydroxyphenyl)-1,2,5 278 Ho \ NI NH{
oxad-azste-—3—¢arbex mw-‘fﬂa HX1 NN 1-1"
‘ ‘Ag’?" BYERE MNP or ophBhy | )| NE750
yl-1;3-benzoxazol-4-yl)- _
erg,rd@(',xmam FE/ U INNR @
F. 4-Anilino-N-(3-bromo-4- Ex. 69 | 392.0,
:<j\ | fluorophenyl)-M-hydroxy-1,2,5- 394.0
288 |, ”/S\(“N oxadiazole-3-carboximidamide
/
"\o/\” _
ha & ma N-(3-Bromo-4-fluorophenyl)-N- | Ex.63 | 406.9,
\ / Y\ hydroxy-4-[(pyridin-4- 4089
H NH ylmethyl)amino}-1,2,5-
289 oxadiazole-3-carboximidamide
I\ trifluoroacetate
N\0/N
o _Br E . )
N-~(3-Bromo-4-flucrophenyl)-4- Ex. 64 | 4309,
N\' [(3-cyanobenzyl)amino]}-N'- 4329
H NH hydroxy-1,2,5-0xadiazole-3-
\ carboximidamide
290 I \
o
c Br F
N\
*(IM-Boc+H+H)*
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’ -fonnylkynurenjne_ The assays were performed at room

temperature as described in the literature using 95 nM IDO and 2 mM D-Tip in the presence of 20
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4- Ami no- N-(3-chloro-4- Ex. 67 356.0 fluorophenyl)
N-[(3 / I INH3 nethyl butanoyl)oxy]-1,2,5- 280 NH2
oxadi azol e-3-carboximdamde C \ NHN N-/

~ 4- Ami no- N- (benzoyl oxy)-N-(3- Ex. 67 376.0

chl oro- 4-fl uorophenyl)-1,2,5- 0
oxadi azol e-3-carboximdamde 281 F/ INNH2 C \ NH

M agd?rgé’t% éweﬂﬁ]eﬁ%%&gké’%?i@m Ditas fn 55 20 ;())otassli_lrlmcphosphate buffer
(]é# #é)( H‘Eq 1};3';1% Frasiien fatpoats fecotded byscontP8isiCfollovking the absorbance increase at
BX adideeo e fEdmaidh bfgmfmn@ﬁc%ugegigne. '13[%!: &%1 1{'?}]-, T;}niguNch}, T!,\IWaLuilabc!?I Y.,
4(“% Hg)%% nze(tf‘gl)??@ p{ll:be’lr;wzy ?}TE;%SQ é%@ﬂlﬁ_@ frorenownds of theyinvention having an ICs
lesy than alyqus #00abveze @asidéredidctiear boxi mi dami de N N 1-41 N

4- Am no- N- (3-cyano-2- Ex.1 263.1 /C\ r,

xLg@ggphenyl)N—hydr_oxy-l,_2,5 284 " NHZ

oxadl azol e- 3- car boxi m damide N/ \ F N ./N 106 17, N
Detenminpiion Nofyighibixoy - betifid iEXHella 28Mbaked  indoleamine 2,3-dioxygenase
(IDO)/Kynurenine assay

HeLa cells (#CCL-2) were obtained from the American Type Tissue Culture Collection

(ATCC, Manassas, VA) and routinely maintained in minimum essential medium (eagle) with 2 mM
L-glutamine and Earle's BSS adjusted to contain 1.5 g/ sodium bicarbonate, 0.1 mM non-essential
amino acids, 1 mM sodium pyruvate and 10 % fetal bovine serum (all from Invitrogen). Cells were
kept at 37 °C in a humidified incubator supplied with 5 % CO,. The assay was performed as follows:
HeLa cells were sleeded in 2 96 well cu_lture plate at a density of 5 x 10° per well and grown overnight.
On the next day, IFN-y (50 ng/ml, final concentration) and serial dilutions of compounds (in total
volume of 200 pL culture medium) were added into cells. After 48 hours of mcubation, 140 plL of the
supernatant per well was transferred to a new 96 well plate. 10 pL of 6.1 N trichloroacetic acid
(#T0699, Sigma) was mixed into each well and incubated at 50 °C for 30 min to hydrolyze N-
formylkynurenine produced by indoleamine 2,3-dioxygenase to kynurenine. The reaction mixture was
then centrifuged for 10 min at 2500 Tpm to remove sediments. 100 pL of the superatant per well was
transferred to another 96 well plate and mixed with 100 w o of 2% (wh) p-
dimethylaminobenzaldehyde (#15647-7, Sigma-Aldrich) in acetic acid. The yellow color derived from
Kynurenine was measured at 480 nm using a SPECTRAmax 250 microplate reader (Molecular
Devices). L-kynurenine (#K 8625, Sigma) was used as standard. The standards (240, 120, 60, 30, 15,
7.5, 3.75, 1.87 uM) were prepared in 100- UL culture media and mixed with equal volume of 2 %
(wiv) p-dimethylaminobenzaldehyde. The percent inhibition at individnal concentrations was
determined and the average values of duplicates were obtained. The data is analyzed by using
nonlinear regression to generate ICsp values (Prism Graphpad). See: Takikawa O, et al. (1988).
Mechanism of interferon-gamma action. Characterization of indoleamine 2,3-dioxygenase in cultured
human cells induced by interferon-gamma and evaluatioﬁ of the enzyme-mediated tryptophan
degradation in its anticellular activity. I. Biol. Chery, 263(4):2041-8. Compounds of the invention
having an ICs, less than about 100 MM were considered active,

Example C
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(met hoxymet hyl ) phenyl ]-1,2,5 285 H3C0 N "H,

oxadi azol e-3-carboxi mdamde H N 014

4- Am no- N- hydroxy-N-[ 3-(3- Ex. 70 2879

met hoxyprop-1-yn-1-yl)phenyl]- 286 H H _

1, 2, 5-oxadi azole-3 , N ~I carboximdamde N N 4-Am no
N- hydroxy-N-(2- Ex. 1 275.0

Dretérinjohtioh, 03 efiR N EDBZ @hibiory by T cd oﬁmmd«haaoklsy.%sse@&?mo

Qz\;ressmo'al,,nm-%% rboxi mi dam de N 1\C N

brono-4- Ex. 69 392.0, 1
f | uoMoprsEesyvere Kpllggtef Gy himap Briph§OUmEromRBE @lis by leukophoresis.

Wil ek Eredsebidd RQXdeitg aNUORS Mlgﬁé“'éﬁeugg‘_'% gell late, ysing RPMI 1640
ﬁl‘ec&dgnow_eﬂle tf%li w1’|.hl'i§ o0 RaE.F b%%seglm 3R P ’ HN_IL-glutaJmne (all from Invitrogen).

qlhqmt PRl ‘)Vameh@]zd dn, 2 HatOGer ayxpight aniode @t B-°CaAdhensi: fibrtbayids Ghere
ih&d s‘uinm%mﬁﬁ’ﬁ al emdl\ll@éd\lx éspe(%%(goz”f ip} Jnf’&'a ‘i%g}mli4

enz

o8 s o g asﬁva@e&éwséd?g&%s ERS ko einrtin ptirian
FRAT6IN Pigdd) ard( S0Chg/nBy IFN.y ¢§sNF, BaeDF Bifstedr) Horbadait@hle ddyto induce
HERP L dabeay ne 2, 3-di oxgenasae (I DO enzynme assay

After dendritic cell activation, the medium was replaced with completed RPMI 1640
supplemented with 100-200 U/mL IL-2 (#CYT-209, ProSpec-Tany TechnoGene) and 100 ng/mlL
anti-CD3 antibody (#555336, PhaIMmgen), T cells (2-3 x 10° cells/well), and serial dilutions of IDO
compounds. After incubation for 2 more days, T cell proliferation was measured by BrdU
incorboration assay, using a colorimetric Cell Proliferation ELISA kit per manufacturer's instruction
(#1647229, Roche Molecular Biochemicals). Cells were continuously cultured for 16-18 hrs in
presence of 10 M BrdU labeling solution. Then, the labeling medium was removed, and 200 pL
FixDenat per well was added to the cells and incubated for 30 minutes at room temperature. The
FixDenat solution was removed and 100 pL/well anti-BrdU-POD antibody conjugate working
solution was added. The reaction was carried out for 90 minutes at room temperature. The antibody
conjugate was then removed, and cells were rinsed three times with 200 uL/well washing solution.
Finally, 100 uL/well of substrate solution was added and the results were obtained using a microplate
reader (Spectra Max PLUS, Molecular Devices) during color development. Multiple readings at
various time points were obtained to ensure the data was within the linear range. The data was
routinely obtained from replicated ekpe,riments, and appropriate controls were included. See: Terness
P, et al. (2002). Inhibition of allogeneic T cell proliferation by indoleamine 2,3-dioxygenase-
expressing dendritic celis: mediation of suppression by tryptophan metabolites. J. Exp. Med.
196(4):447-57; and Hwu P, et al. (2000). Indoleamine 2,3-dioxygenase production by human
dendritic cells results in the inhibition of T cell proliferation. J. Immunol. 164(7):3596-9. Compounds

of the invention having an ICs, less than about 100 uM were considered active.

Example D
In vivo testing of IDO inhibitors for antitumor activity

In vivo anti-tumor efficacy can be tested using modified tumor allograft/xenograft protocols.
For instance, it has been described in the literature that IDO inhibition can syngerize with cytotoxic

chemotherapy in immune-competent mice (Muller, A.J., et al). This synergy was shown to be
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In any/all of the above nentioned nodels, it may also
"be possible to directly and/or indirectly neasure the
nunber and/or activity of tunor reative immune cells.
Met hods for measuring the 5 number and/or activity of
tunmor reactive immune cells are well established and
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are infected with H V-LADA at nultiplicity of
i nfection of 0.01.




5 2. Hu-PBL NOOYSCID HI VE m ce Four-wk old nale
NOD/ C. B-17 SCID m ce can be purchased (Jackson
Laboratory). Animals are maintained in sterile

m croi sol ator cages. under pathogen-free conditions.:
Al animals are injected intraperitoneally with rat
_anti-CD122 (0.25 nyg/ nouse) three days before PBL
transplantation and. twice with rabbit asial o-GVL
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HIVE mce are subcutaneously (s.c) inplanted with
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sl ow rel ease, |Innovative Research). Initia
experiments are designed to confirmthe induction of
virus 15 specific CIL in the hu PBL-NODY SCI D H VE
animals treated with | DO conpounds. This is confirned
by tetramer staining and neuropat hol ogi c anal yses of
MDOM el im nation fromthe brain tissue. Then, the
experinment is designed to anal yze human | ynphocyte
reconstitution, hunoral imune responses, and
neur opat hol ogi cal alterations. In these experinents,
;animals are bled on day 7 and sacrificed at 14 and 21
days after i.c. injection of human MDM Bl ood
col l ected in EDTA 20 containing tubes is used for flow
cytonmetry and plasma is used for detection of H V-1
p24 using ELISA (Beckman Coultefrnm. H V-1-specific
anti bodies are detected by Western blot tests
according to the manufacturer instructions (Canbridge
Biotech H V-1 Western blot kit, Calypte Bionedical).
Simlar anmount of virus-specific antibodies are
detected in control and conpound-treated aninmals. A
total of three independent experinents can be
performed using three different human | eukocyte 25
donors. 3. FACScan of peri pheral bl ood and spleen in hu
PBL- NODY SCI D HI VE m ce Two-col or FACS anal ysis can be
performed on peripheral blood at wk 1-3 and
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human. MDM Cell s are incubated with
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mn at 4 C. To evaluate the cellular immune response,
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the Ag-specific CTL, allophycocyani n-conjugated
tetramer staining for HV-1P (pl7 (aa77-85)
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phyt ohemagl utinin/interleukin-2 (PHA/IL-2)- stimnulated
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recomendati.on of the NI UNational Institute of

Al l ergy and Infections D sease, National Tetranmer 112
Core Facilities. Data were analyzed with a FACS
Cal i bur TM usi ng Cel | Quest geftware (Becton Di ckinson
| mmunocyt onetry System). 4. Histopathol ogy and i nage
analyses 5 Brain tissue is collected at days 14 and 21
after i.c. injection of MDM fixed in 4 % phosphate
buf f ered par af or mal dehyde and enbedded in paraffin or
frozen at -80 C for |later use. Coronal sections from
t he enbedded bl ocks are cut in order to identify the
injection site. For each
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xgaﬂb@re@ﬂeké%tycloﬁcyl.g-o&fl oal kyl, C2-6 al kenyl, C2-6
ryl oal kyl, arylalkyl and

n
cycl 8%/\‘? @?& I?ﬁffthﬂwmﬂ&? tohish they 7 attgehed fpren a 4-, 5-, 6- or 7-
sphepdirgmotcloyikys elogct ed fron1ary| heteroaryl
cycl g b pt i ohal Ly
cyel galskphy %Qéﬁfrt}gthﬁ%ﬁ&tﬁxﬁlo%%ﬁ%e BRI 203 6.
nrrepthienclogkd giowst ed  from hal o, c 1- 4 aI kyl, C2.4
al keRyibH,B2eN@] ynyl, C, -4 hal oal kyl, CN, NO2, ORe3,
SRe3 g@g& C(O NRg3Rh3, C(O) ORe3, OC(O R,

N 3, NRg3R63, NRg3C(O R13, NRg3C(O) ORe3,
C( SIQFQf?RhI NR C i) g, Rh, p(R2, P(ORe3)2,
P(O) Bﬂ&RmP(O)CR OR, S(OR  S(ONRg3R1l, S(0)21z, and
S(O 2 Eﬁgﬁ Rpb3; Ra and Rb are independently selected
from dlo, Cl1.6 alkyl, C2-6 al kenyl, C2.4 al kynyl,
C . 4P1%%Nbalkyl aryl, cycloalkyl, heteroaryl,
heteqmayﬁloalkyl aryIaIkyI cycl oal kyl al kyl
heterogﬁy aIkyI heterocycloalkylalkyl CN, NO2,
ORe4 4, C(ORf4, C(O) NRg4Rh4, C(O) ORe4, OC(O) R4,
OC( OF MRgARN4, . NR4Rh4, g4C(0) Rh4, NRg4C(O) ORe4,
C(:NRs)l,MRghBDrG-NR C(=NR)NR I Rhi, P(le)2, P(ORe4)2,
P(O Re : e40Rf 4, S(O Rf 4, S(O) NRg4Rh4,
S(0) Eﬁﬁ’gﬁd‘f%@% '#Ro4e; R is H C _6 alkyl, CL 6
hal oalksdyl, 2.3C2 56r @l kenyl , C2 6 al kynyl, aryl,
gmgﬁ Qadvisyt aryIaIkyI or cycloalkyla kyl; Rd is H

; is H C .6 alkyl, C1_6 haloalkyl,
2. 6ad%§%§?¥A’%2 6 alicynyl, aryl, cycloalkyl,

aryl al kyl , or cycloalky Iky 7116 Rt e, Re3, and Re4
are independently sel ec H Cl4 alkyl, Cl-6
hal oal kyl , C2-6 al kenyl, (C 6 al koxy) - Cl4 aIkyI
C2.6 al kynyl, aryl, cycloﬂkkyJ het er oaryl ,
heterocycloalkyl arylalkyl cyéloalkylalkyl,

het er oar yR’aH;cyl and heterocycloalkylalkyl Rn, Ra,
Rt 3, and RA ake, h ﬁp%qgthly selected fromH, O -6
al kyl , C1-6"hal oal , C2-6 al kenyl, C2-5 alkynyl,
aryl, cycl oal kyl , heteroaryl and heterocycloalkyl
Rg', Rg2, R93, and R4 arek5ndependently sel ected from
H C .6 alkyl, C-6 haloalkyl, C2.6 alkenyl, C2.6
al kynyl, aryl, cycloal kyl, arylal kyl, and

cycl oal kyl al kyl ;




Rhl, Rh2, Rh3, and Rho are independently selected from
H Cl 6 alkyl, Cl.6 hal oal kyl, C24 alkenyl, C2.6

al kynyl, aryl, cycloal kyl, arylal kyl, and

cycl oal kyl al kyl ; or Rg' and Rh' together with the N
atomto which they are attached forma 4-, 5-, 6- or
7- menbered heterocycl oal kyl group; or R92 and Rh2

t oget her _wit s 8 to which they are attached
forma 4- aé%QRBW%)NK %gnhenbered het er ocycl oal kyl

gr oupre BROFANRNE dlisshanoget her with the N atom to which

they are attaypesh,heddpmeayl 4-chibo @; I49fomthexE‘pm%ﬁqlenyl 3-

OO el AT
- dpethyiphepyl, Hrmethrayrbenyhe Rainptysnved Rigbpheryb up; is H ON,
NO2i  ai Soﬁ)r—a;HzCHENI@‘ﬁo&ﬂerem %h'l@a&f@fs ﬂdepen&ht%oﬁ eilt%l -

or
QO P Bl Sty e raieny oplonily byt 3 shoney
SBerﬁ'Benthltlmtmer provi sos: a) when Ring Ais NCON Rz
is H 1 iii tE

|¥ }%F%;:i f‘@)’w (&ger, aﬂ(ﬁ)k&p?%%fg%%b\)-mb is
ot heP PRARNPE 5P 8?1%7?“8aﬂeaﬁté‘?ﬁ%sah%ﬂwtswh&heﬁm@%pheny|,
4- brormphéiﬁ)fKR“)rﬁ(Y’r)@m“‘hyH;phcbnyl 3- net hyl phenyl ,

2 met hyI s . &AArYls thyI phenyl
g@md{) 8(), 2 5 -di met hyl phenall 3, 4-
d| ms T(%

phenyyan

2- di pietbiayRisgrh mpheﬁyl havtngetpmtmyé mbmmbentwﬂeeEHBNR" R,
wherein e 4 i ndependently, H, ethyl,
O - oxadﬁggg#)r&ﬂq{%fl’la;ny substituted with am no, or
pheny! opﬁ)eﬁ%l# )hgvisrlib at | east one substituent
whi ch i s tisnt-@®).-(Wy-RT isiother@an pyrabidshbstitnied K, (idi. 4

hal oal kyl ), naphthyl, or benzyl; b) when Ring Ais

henyl having at |east two substituents which are
%[.)re e.compoun of claim 1 wherein Ring A is heterocyclyl optionally substituted by 1,2, 3, 4

or5 RS,

3. The compound of claim 1 wherein Ring A is 5- or 6- membered heterocyclyl optionally
substituted by 1,2, 3, 4 or 5 RS, |

4. The compound of claim 1 wherein Ring A is 5-membered heterocyclyl opﬁonally substituted
by1,2,3,40r 5RS.

S, The compound of claim 1 wherein Ring A is 5-membered heterocyclyl containing at least one
ring-forming N atom and Ring A is optionally substituted by 1,2,3, 4 or SRS
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 by1,2,3,40r5R.

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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_(Yl)a-~ae)~ (Ya)5 Rob is H, and -(X~)m (R50)n
~2)r-Rsb is H then -(R3a)a (W-R3b is other than
unsubstituted phenyl; and c) when /Ring A is phenyl
havi ng at | east one substitutent which is nitro;
-(/yyl 1)9 (R-4a)r ~y2)5 Rob is H and _(XI)m (~
5a)n- (X2)P R5b is H then -W{W-R3b is other than
yram%h,pmgwnqtﬁgmpmﬁ & alkyl. 2. The conpound
of claim1l wherein R ng [ s het er ocycl yl optionally.
substi t ut ed The"r.gdn'pound of

claim 1 wher i %
naIIy fsu tltuted/by ,2 3, 4 or

het er ocycl yl
5 R6. 4. The Mind ofNelaNm 1 whéhej @ Ring A is

5- menber ed heterocyclyl op§| onaffl y subst it ut ed by 1,
2, 3,40r5R6. 5. The conpound of claim 1 wherein R ng A

4.5 STRERRSE b RERHE WG g,gk%%Aqsont ai ning at |east_one
ring-formng N atom and ngAls optionally

substituted by 1, 2, 3, R6. 6. The conpound of
claiml wherein Ring A’l s )5 ered heterocyclyl
contai ning at | east one formng 0 atom and Ri ng

A is optionally substltute\eb/b?/ 1, 2, 3, 4 or 5 R6. 7.
The conpound of claim1 wherein Ri ng Ais 5-nmenbered
heterocyclyl containing at least one ring-formng O
18t omTeerrempayritof flaiin/ yherien R 68 C(O/RE CONBFRQLACOMHRN at om
and Rng Ais optionally substituted by 1, 2, 3, 4 or

R6., 11 onpound of claimi vvhereln Ring Ais
IEF N“?\“lf°‘ﬁ°°ﬁld%°§m Fhaen ) isHhe conpound of claim 1

wherein Ring Ais NO/N 10. The compound of claim1l

mhermr}m%ouﬁdsofhgm Foid R r? Cl(RO) NR8Vb, or C(O OW 11.
The conpound of clalm wherein R is H 12. The

conpound of claim1l wherein R is H 13. The conpound
15f  clleicpmpbundvelginh wheramndanB b ak 8op@t h 0. 14. The
conpound of claim11 wherein R3b is aryl, cycloal kyl,
1het e oar |, or heterocyc| oal kyl, each optionally
Substhe rdis claim 1 yherein R is gy, &ychvellad thiteromeyitos heterocycloalkyl,

eaqh dEtpeaild eubbtinyeddel,act 6t sfsﬁtsaﬁaléi\a ) eﬂéem@ sé}écM From hafe?C 8 atiy,
s B B o St Sy com
dr oy af NQZ:(O@) FER", COIR",
;@i g’M)PR”GQ@)@R ilqﬁ(;lcé(ow 'Ry Rg;}%{?@@) m%% NRE'C O)R“
: g6 ¥RY = i
: N NRJ ) N ’
E L e iy
S(O2Rfl, and S(O 2NRg' Rh'. 15. The conpound of -claim

li.u\é\lgtﬁfe?brﬁbo%ak%f didim @Gvﬂelreupﬁ"‘b Eglgleor &ergagfl fa%% cgagﬁ'gliy sgbnsg'tutec}/ by 1,2,
1 eS“ebﬁ“E‘éeﬁ% Pg%gnéfnaw@aedfweﬂa@auq@czsaﬂahﬂwzaal@ﬁylﬁlm
hd¢alkie'h§2b4 hy@RxGaligf, oy g, NG, OR®, SR, C(O)R”, C(O)NRE'R™, C(0)OR?,
OC(O)R", OC(O)NR®'R!, NRE'C(O)NR#'R™, NRE'R", NRE'C(O)R™, NRF'C(O)OR*,
C(=NR)NRE'R™, NR¥'C(=NRINRE'RY, PR, P(OR“)2 P(O)R*'R", P(OYOR®OR", S(O)R?,
S(O)NR*R", S(0),R", and S(O),NR¥R™.

16. The compound of claim 1 wherein R*® is phenyl optionally substituted by 1; 2,3,40r5
substituents independently selected from halo, C, alkyl, C,¢ alkenyl, Cy. alkynyl, C,., haloalkyl, C;.

4 hydroxyalkyl, Cyz, CN, NOZ: ORel’ SRH’ C(O)Rﬂ’ C(O)NRS‘RM’ C(O)ORcl, OC(O)Rﬂ
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hal oal kyl, Cl1-4 hydroxyal kyl, Cy2, CN,N02, OR', SR',
CCOR', C(ONR9"Rh', C(OOR', OC(OR, OC(ONRg' RO,
NRR C(O NRg' Rn', NRO1R', NR9'C(O Rn, NRB C(O OR ,
C(NR) NRSI Rhl, NR91C( N )NRg'Rhl, P(Rn)2, P(ORe')2,
P(ORR, P(OOR"ORn, S(ORD, S(ONR8'R "', S(O 2R,
and S(O) 2NRg' Rh'. 16. The conpound of claim 1 wherein
ac@)m‘kbhmxd(om@wwgw NRUBRIRY, tiire'd dwR=1c=¥m ﬁw‘fé‘ or

REAR %ﬁ@&n&ﬁﬁ"é@{%‘m&@%@% ssOSﬁlkW B,
aldﬁgﬂwawm kyl, Cy2, CN, N0O2, OR', SRel, C(OR',
C(ONR9' Rh', C(O OR ', OC(O)RfI 119 O( O NRs' Rh' ,

O NRR NRR Rh', NRs' (O Rn, NR8' C(O) OR
@(Q_N%ﬁ\{%@ ﬁ?daﬁds“"‘&ﬂmmd NF{E"C“%h), P( Rn) 2C(P)((P')Z,
PIOR R P(OOR'ORn, S(OR S(ONRS R, S(O 2R8l,
ad SNBSS iaim ﬁv?hael'aef 1%9@9&1!1%‘1 of claim 1 wherein

r and s are both e conpound of claim1
wherein q, r, and s are all 0. 19. The conpound of

& ai Fhelcomprandxifilaid 1 wigrenCRIROR 'R br (CRRARPD)CICRG) ( CRBR) | .
20. The conpound of claim1l wherein R'b is H 21. The

conpound of claim1 wherein n and p are both 0. 22.

Prhe TRoRPRRIAtPIGRIEY HierR iérein X' is (CRR),
(CRaRb), . C(O) (CRaRb),, (CR8Rb)aC( O NRc(CRaRb), or

* ECRaRR) AL O ARy TGy cgmPONG of ol ol m 1

wher el n al kenyl, C2.8
al kynyl, aryl, cycloal kyl, heteroaryl, or

bot erbeoyebasd dﬂéiaxm m&&momsl(maﬁ) lj(!ZRS}THpé(bD lt:nﬁze)ddb%/ 1, 2,

tit ndently sel ected from
o )@(@l\ﬁ%&ﬁk@ @%CQ)‘E@E% C2.6 al kynyl, Cl-4
,haI oal kyl , CI. 4 hydr oxyal kyI Cy2, CNT, NOZ2, (Pel
R Thﬁ(o@)a(ﬁiﬂd of Clafe) NAGreRE*, 1SI€(CQ Btalkyné

%&%F g%l%l or NR8 qﬁ%ﬁﬁphmﬂﬁ?@@ subshtuents
F’Gwdsnﬂr Selaet@f@ah@lo Rl RS, Rilkenyl, R QIOR, &]Rha,loaﬂi@@/‘ﬁtf I,
é%?; cﬁg@ma?‘ V\:ﬁ ; r('g@% %@M{ ]ng)é) 5("[))(:(168{eal

@N%H?k YRS GOINRE R KRAR", NREC(Q)R| MBFIGP)OR" s (FHRINRFRY,
BRECERKIRIRY RS, 0@RY),, p(w;mp@@@mﬂoabgw SORAER", SO)R",

52‘91 ?\Lx k¥ substituted by
sub uents i ndependently selected fromhalo, C, .6
al kyl , C2-6 al kenyl, C2.6 alkynyl, C, .4 haloalkyl, Cl

24, 4 Thy @XMl 1 @é?annadﬁ(ﬁ@’ 1@% @ au&(yphBJalkynyl

R O QL G %

ety R of g el APty snnmayad éReS |
@@mex)tmm&nnﬂy seTsiRg! f@(mhmsr O NRgﬂ Rhs a,ékeB(Isz L JmylRE, m;mgl)Rcﬁ ,Ci
e el

and %@I\Cﬁpe&h@ QERJS %Ng of’ %ﬁ] (IC@S%,. ein
OC@INE: Q(OIIW)RB‘ *'1 §R‘HJ(Q)?<9 NREC(PIOR®'( GEHRINREKD) P
Rﬁbc{él;i}%)ﬁﬂkﬂ Z.tgnbgﬁ P(OR"'G; ANORERY p@HOR NS G)RBYIORERR™, S(0),R",

25. The compound of claim 1 wherein —(Y"),-(R*),-(Y2%)-R* is H and —(X")-(R*),-(H),-R™ is
H. |
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NH RbR3aal N-/\ X1/ MRSb HN Il or
pharmaceutically acceptable salt formor prodrug

t hereof, wherein: X is (CRa ), or
(CRaRb) uC( O (CRaR),; R3a is Cl4 al kyl, C2.8 alkenyl,
C2-s al kynyl, aryl, cycloal kyl, heteroaryl, or

het erocycl oal kyl, each optionally substituted by 1,
%, 3Acém@nnd5fam:imv§n ehhsiaipndependent |y sel ected from
hal o, C {, alkyl, -6 al kenyl, C2-6 al kynyl, Cl-4

hryoal kyl, Cl-4 hydrox kyl , QI CN, NC2, ORe’

SRel, C(O)R’. C( O \NR9' C(O) ol OC(O)R‘

OC(O) NRs1Rb', giRgr&{ O NRY' Rh' NRRC(O)R

NR'' C(O CRe', C(NFN QQ&, . P(Rn) 2,
P(OR')2, P(ORCIRn, P(O ' ", S(O NRg' Rh'
S(O 2R, and S( O 2NRsHRh' ;N Ri les 1.9 al kyl, C2. 8
al kenyl, C2.8 al kynyl, aryI oé&cloa]kyl heteroaryl,

or heterocycloallryl, eachnoptl onal |y subst ituted by -

substituents independently sel ected
0%? aﬁéfmﬁy afﬁep%’l é’fm OTPESNg gf%é‘f%??m CZ4yaI ky nyI
Cl. 4Xhla(C831 ka(CR“E‘LC(D)m"ny al kyl, G2, CN N02,
SRe' r* (IcQalRy,
%(O R agfi C;z g%glly 9 Q)&Ygﬁﬁ%ﬂe%g r heter, yﬁoalkyl
9%‘3(’%?@3% ¢ g{ ents m?e@eﬂtbalsslqc TRFQ.O Ci alkyl,
q?-é ?*eln)lxz-s W .);&loa.ﬂzflﬂ)f B' hlﬂﬂto elqlﬁ' (i?_iO)Rﬂ
’ﬂi}% g& R, Eﬁé@)gﬁ gt %%Fg% h “l" NRc§ PERCR"
>8§mﬁ<‘NRdNRh%t Eﬁo@y@%@m R PR BER mpRORAAT | y
Ps@bgst‘oxflw(mk“bﬁomw , StO), R, &dd hs(o ;m@%?l g uem( S| .
i nde rom ha a
al kegﬁP%e%éEfx& %@ ik &ph SYcloghol. b@fmﬂ%//l or heterocycloaﬂcyl
Wamﬂﬁ}l&ﬁqlewed@yz 2, :mor Wﬁm@mdﬁaefenﬂy@(l@e%om halo, C.¢ alkyl,
LY @ehﬁgiﬂnlyn l@ga%fh 19%@)»& R,
R e QIR
OC(RIEBg Nww NR#*({MRE‘):@)R“
@qa@lim—mmwmmmw@ Rbmﬂ»,s«@ NRB{OFR et
P&ﬁ)@k%ﬁ“ ¢ ﬁ?ﬁ 38?1{ are
i nde (E a%,s ecteé oM a L)i ﬁ‘eteroaryl
cycl a1s e &> PP Corafambani gicloalisd dieteropl @hetbrboycloalkyl,
eagh loptiopallysubgituloy b)ll, 225, 4 &5 sfibsttfien® uﬁéj)@éii@ﬂt? ls!éié&e& from bao, Cg alky, |
e
a%mkeg RESAEY SARBEACC, AR Mo ias Cts
mﬁc% mcg&?é%g N%C%)g)‘ﬁﬁrﬂgemgw %@mﬁ%@%@mwm@
) J) " w
R 3 NR ; €3) 2,
F @)%R%@(%?ﬁg §oﬁ;& 236 EBP%(O)ZNRéB NRg3Rh3, S(0) 2R,
and lﬂqﬁnde%' @hdedlzﬂnmmye h¢m&gp,epai@m§zll aasel ect ed
hétérevyel hé':hQ) - n
K T e
b"y gﬂ*%‘%fny §WL%H‘ v hale%%{ G NO4, QRT(yEIR COR?,
C@N&%aﬁgﬂ)@m PC(ORREIEODBTRT, 0mFREyNrHd (O ! O)NQ@
CERM e AR D AR oSO8 T Gl
s&ﬁmﬂ *R", S(O),R®, and S(O),;NR®R™; .
- R*and R are independently selected from H, halo, C,.¢ alkyl, Cy.6 alkenyl, Cy.4 alkynyl, Cy.
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkyla.lkyl, CN, NOz, ORe4, SRe4, C(O)Rm’ C(O)N’RB“RM’ C(O)OR=4, OC(O)RQ,
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OC( O NR14RM NR'Rh4, NRg4C(O Rh", NRg4C(O) ORe4,
C(=NR )NRgi|l '.1, NR'C(=NRi )NRsi RM  P(Rf4)2,

P(OReA) 2, P(O RedRf", P(O ORedORt 4, S(OR! 4,

S(O) NRg4Rh4, S(O 2Rf", and S(O) 2NRg4Rh4; Ref, R3, and
Re4 are independently selected fromH, Cl-6 alkyl,
Cl-6 hal oal kyl, C2.6 al kenyl, (Cl- 6 al koxy) ad_6

QQ(QW%“‘RMK?‘RHI WWI))R“‘ Wb(O)one latykr gk Wre'ph

02 Y | r4 | a Aphd.,
Ppgt eirs(ggr f/lﬁﬁ P(O lr%é) i ng IS%@RR %0) HEER
and Rf %@q%metmsﬂwegébeéﬁ d alkyl (i, MjoalGA., C, adlkeydl, (C,.
s@kox)- hﬂlalkﬁll (kgy blleyn {3 iy i@ﬁw&l; he@%a@l, he?elrdﬁ lagr[agér,

ocycloa
c%{ )iletemarﬁﬁl@ﬁ ﬁ@éé/‘?ﬁ?wg ed from H Cl-6 al kyI
Cl 6RhEl gad 1F<yqre m@m&nthfl sklertted Ifxpm H 25 Glkg) dy Rijolalkyl A,y Jﬂkenyl, Cos

atkml g, k»élomm&ér@&%mdheté}m GGl oal I cylal kyl ;R

o dent | |l ected f H Cl-6
al ky]i{ q%d“&Rﬁhgﬁea%w@rﬁ%%cf%%%f@e+ s, %&héggingWﬂcenyl
Cas Wpmyloant | conidalieyl aryladityly brdllckojdalkylsling cycl oal kyl al kyl ; or
Rg H’f‘ld{’”ﬁﬂxd RFQ.G%;EJIL%en% geﬂc&&‘ﬁongh gﬂg X éggllgloaﬁcyl LN Yl ©

(% qed
iale &’Icﬁc‘i%ary&p%fhﬁ’“}fﬁb%%’d Rh3 together with
t he NRétaUhRf togetbiri voih the Nexyonetd @hielt thayeRQehched Foih 84-45-, 6- 57+

nfmb&dd hérerofyRIGANEA %51, het erocycl oal kyl group; or Rg4 and R
h4 tog{gthgﬁbvmt tp he N atomto which they are attached
forn§'a oeethgr with e N atomdp iipeibievtastatacsd fooh ol Sy or 7-
ﬂg@quheﬁocwlsaﬂbﬂgrm or NO2; aisOorl; misOorl; t is

1 20r Rg',an&'rRM 6,  and
il g s A e ) et e
el’el‘iié‘ﬁem?yﬁgaél?’lgrﬁpb is other than: i) phenyl,

4 i oRigg¥hENlydr No4- chl or ophenyl , 4- br onmophenyl ,

4- mef by bphenyl , 3- nethyl phenyl , 2-net hyl phenyl ,

2, 4- dlnetﬁylphenyl 2, 6-di et hyl phenyl ,

2, 5-BEME byl phenyl, 3, 4- di net hyl phenyl

2- rrettlshDX)Bphemyd or 2-di nmet hyl am no-5-nitrophenyl; ii)
- F§g€' erein each R and R' is,
i ndependenil y?cr\e'h L!it hyl, - C(O) -oxadi azol e optionally

subst®#PUted 4 €K anino, or phenyl optionally having at
vitethgprodsve: substituent which is nitro; or iii) CL.3

al ky} ® @.,C 4_ hal ¥ pht hyl , or benzyl.

27. ﬁléenc Sk iﬁ% f) “\ﬁf@}%. n R3a is CL$ al kyl .

. 28. The conpdlnhePYbf’r 10é¢pé¢mi, 2-ghlgvhyherey], M-bidinbphénl, &fnythyiphenyl, 3-
nhtﬁtlﬁfemwhethy@maﬁ% 1§14b%“t ,*.L: %mem lﬁhﬁn%%4-

d‘%rfﬂ‘gp}%#’k ﬁ%%"é"?‘% gﬁ%end‘emflsg Mﬁw c1 2122

gl@; dE':la:?'lz(o yI @ilﬂ‘%kl% vtdy:fem e arldIN 1sJ\@pemf£iﬁ'hBé, e%%, 2
C e ‘or ﬁﬂ 1 ' ,
Meﬂ%glcﬁi nmiﬂ?)r%u NF\%[ Rnt, ag ' &28;&”9?0 g% 8}3&0136

iif) C.5 alkyl, ~C(0)~(C,.4 haloalkyl), naphthyl, or benzyl.

27. The compound of claim 26 wherein R** is C, 5 alicyl.

28. The compound of claim 26 wherein R* is ary] heteroaryl, each optionally substituted by 1, 2,

3, 4 or 5 substituents independently selected from halo, Ci.6 alkyl, Cy ¢ alkenyl, C,¢ alkynyl, C,
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C(=NR)NRs' Rh', NRB' C(=NR)NRB' Rht, P(Rfl)2i P(OR ') 2,
PIOR'Rf, P(OOR"'ORfI, S(ORn, S(ONRR Rh',

S(O 2Rn, and S(O) 2NRg' Rh'. 29. The compound of claim
26 wherein R5b is H aryl, or heteroaryl, each
optionally substituted by 1, 2, 3, 4 or 5
substituents i ndependently selected fromhalo, Cl.6
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uiso, 1, 2,3,4, 5or 6; and v is 0, 1, 2, 3, 4, 5 or
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N-{4-[[ (3- Chl onphenyl ) am no] (hydr oxyi m no) met hyl ] -1, 2,

5- oxadi azol - 3-yl )-2- phenyl acet am de;

N- { 4#%&3@ @I@g%g#szjg K%g lxgicar. x&gﬁ hyI 1-1,2

a
{ 4 [ ?%é‘lf%z/)’ rPIASSe) dY-Bydsoyr Ao pregindalp3jcarbox@niBanddeadi az ol
-3-y 1%m6mdnebenzyl&mm&x& 1,45 (»ta&%slsmmﬁmm

N h de.”
4| {i{ﬁ?xﬁn% ég:?lg gﬁ%’g al\%ﬁ%%r %5 ﬁZ § Sl ery—carg%m;d%nmde

(3-c ﬁOA\nBT?H%‘ [Wwywthyl)ﬁen@lbmeﬂnble&ﬁarbomdmde
car b@-)ﬂnﬁﬂodﬁ-ﬂytﬂﬁy N-(2- methoxybenzyl)—l 2,5- oxadxazole 3- carboxm'u d
dﬁ" eN— hydr

4-1B b
oxy- 1 SRR B LSl ibisoio tebpi e

{4 [ (Ao Eirydraxp-H-(2: bhonyiatiyB AL oaatizntd A dasbeteimidythis; no) rret h
y1 - b okt A i 1}1,2%[9,(5&@&&95 ekl RGRzY!

carb e norret
{4 [i@% ‘L‘S“?X 8’8’!’1 79 %ﬁ?lﬁaf?wmdamm no) net hyl | -
@ngnb]@ydbmmamndm] 1,2,5-oxadiazol-3-y1}-2-

phex{y[aéeaﬁﬁlﬁw am no) car bonyl Jam no} N

3-b -4-f|u hen N- hydr ox 5-

gxad N Cuiprep WM%%M 105 ol syl benzamice
4- AniVri- mer(zﬂa:m@wmwmmmeny E-bxadidzot-hy 004 iid:

2 5Mbaiz91

& qiﬂ%irfﬁ [l d| n %;Qﬁf%mr oxyda]f1 . 5- oxadi

azol & [(gmilinckathany ﬁﬂxéaedmmphmy hydmxy 1,2,5-0xadiazole-3-
mbmmﬁ@nﬁ(s br ono- 4- f | uor ophenyl )

N- hyd{mxﬁm(ﬁ&%ﬁb &hﬁo%gﬁgﬁ‘%ﬁ% Wy‘&ff”afx 23y 0xadiggolg R0 i az

4Am
Q%m t boxi mdam de: N

{4 [(eE;B)n:y[ {3CBIBIPF HidrapbenGIRR@R ) hy )@nﬂxﬁ&)methyll}-l,Z 5-oxadiazol-3-

}(I}HMQB YANEN -1, 2, 5- oxadi azoI
)%l ng] %ﬁ%a %Jm de; N-(3-Brono-4-fluorophenyl)

A7 - Wthnl)br{é{(ﬁﬂ Khhiropbehph)aBiinoMimvdioayiminemahyl]-1,2,5-
cmahda@aafyt}bd:mﬁe N-

e can s L

dgride;t.er t - But yl
4 {44, E«(n{nm <eﬁﬁ)no{4(fﬁorb¢he:rm mhyﬁ%osepr opmﬁm&e%mm%glu&%&eox
12008 .
Z\Immng) car éﬂx %Tr%pgn zyI2 y? plyﬁrgfyan% %@yihaz"]& ArHBXmidamide; 127
N- { 44Pppe25GPrmoffigererhanyiNindoptiethisbahtatokimtiyaioxyi ni
no) WBMMN (19-31»0150@[3@1@“)@?-9}‘&0% %) Ji-oxadxazole 3-carboximidamide;

1 sekTe P iy th%%na; BB e by i

ﬂ

y %PMWﬁW}WhyI] , - oxadi azol - 3-vyl
) Pi pRLI-Brones-fiads
: ?)wlgr ono- 4X}%Jl'(lrfgtrh36lp er%yf") Sy dr oxyi

Ml (£2) |
m No) et yl]-1,2,5-oxadi azol - 3-

yl}-REAENE mwblpm‘ﬁ}@nﬂr@bhﬂ@BMMd&aiubﬁmﬁmﬂﬁl;,hb,{aéiazh(f—
yﬁ),mﬁ[ﬂ(hge_lﬁagmmﬁdefl uor ophenyl ) am no] ( hydr oxyl m no) net hyl

R e i
L S |‘ RS 74 Pnafa%ﬂvoa@henybmmo](hydroxynnmo)memyu 125-
-oxadiazo}-3- yl}ammo)carbonyl}benzyl}plperamne 1-carboxylate;

127



4-[ (Benzoyl am no)nethyl ] -N- {4-[(E, Z2)-[(3-bmmo- 4-
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1- Acetyl - N-{4-[(E, Z) - [(3- brono-4-fl uorophenyl)am no]
(hydroxyimno)methyl]-1,2,5 oxadi azol -3-yl }-4

phenyl pi peri di ne- 4-car boxam de; 4-(Benzyl am no) - N-(3

br ono- 4-f | uor ophenyl ) - N- hydr oxy- 1, 2, 5- oxadi azol e
car Nd#d(@E2EhPawmo-4- ﬂuorophenyl)ammo](hydroxylmmo)methyl] 1,2,5-0xad1azol—3-yl}

5-MickAr-hdil51-7)-pirdz3te Blc@B®addliud, | uor ophenyl ) ani no] (hydr oxyi ni

no) {ﬁe@{f 1%@#‘8?“84 agpg{'é‘@ Xangﬁéyd}oxylmmo)memyl] 1,2,5-0xadiazol-3-yl}-
I,Ndl{ndtb)[l(lli—pif}ZO{e(S?rarBW@MM f1 uor ophenyl ) ami no] (hydr oxyi m
IﬂO) W{hlﬂwa'ﬁ [(iB%m'ém&%h@@%m&](g}d}oxmo)memyu -1.2,5-oxadiazol-3-y1}-

I p| er azi ne-| - car boxani
lﬂ‘e%é% le-gregporamide; 1 31y opp- 4- f | uor ophenyl ) ani no] (h
ydr wacmlﬂmad)mﬂhwl\] -t4A1(£22) %3 -bromo-4-
APk aikyNe; %m&ﬂ%g%ﬁgndel\# {4-[(E

(ZL y d\i %ig%r%‘iﬁ M%@%@%@&%ﬁ%@ﬂwg 5-oxadiazol-3-y1}-

4-dhethillpiptibiyd-piapexantden- 4- yl ) -1, 3 -t hi azol e- 4- car boxam de;
4- Al &L@ryl'\ﬂv fﬁ[(@l)%&om‘}nou %&%%%&]@%oxbm{o%&yﬂ-ﬁﬁ& 0X

di
' °$Q—d‘|€z.§1 %Ylkﬂ‘ﬁﬁné‘%ﬁ ‘i%lf”é?ﬁm ’Hjé’nyl ) N hydr oxy-4-[ (1, 3-t hi azol -4
- y| neddayl- Hmmm}[(ﬂmam&ﬂmazn?)ﬁhamagmmﬁwﬂaaﬁ?m
cyanobenz am no
%-dég &Q%Eé@%%(bg%?ggs%%& car box?/m dam, dg
4- An]l SN BB RHE ome-4-ugpphspramipp by deoRraRoRsiv-18.55 . ox
o%djafhz 4184 Phenplpipdidint-Aicaiourani &)

N Rt ik e bt e
CNb‘{xSm@F‘@m) 4-f1 uor ophenyl)

N- hyﬂi{@wzAcs{éreammnmﬂwwm}myamﬂwha)ﬁaﬁm 2 saoxhdiadl-331}-
2 5- 0)8mdl3a2§) 0 § car boxi m dam de;

I\Titb(ylg B GRo- 2T U uor’ophenyl ) - N- hydr oxy-4- {

[ 4- (WilpHE &[{%B@mwﬂwwmymw}]dmm@pﬂhﬂhl ;33-oxadiazol-3-y1}-
@e&?% ipadalea-cab&aklagxi m dam de; 138

yl) né?ﬁ%lr?’ﬁgﬁ@ﬁ P(}[’ g% %Iy%rephen%amn[o Sl RRE P - 1-

dxydirzal- Ryl pip@azie O xxatddxamdd;e- 3- car boxi m dami de;
4- A"Nf{ﬂt(ﬁ"zﬁKﬁﬁﬂiﬁhrﬁuﬁph@d&qmw(ﬂ}mﬂ%h}no)lmﬁylﬁ1,mxaada@zm -

ﬁaﬁﬁ‘%ﬁ%ﬁﬂg}ygal&[g’é?beﬁ“ﬁbwﬁﬁ%phenyI )-N- (i sobut yryl oxy)
1 2 4Bmine AP &yapb-¢-fiBerophenyDdiXiyinisdbhi-ekadiazole-3-carboximidamide;
4- ATy Bmmeiﬂ%&bme&mv B}d&»&&_@ﬂh mdzamwe(@nmomyh But ano
yl ) oxy % - oxadi azol’e- 3- carboxi m dam de; 4-Am no
‘N? izl 8"571P°6‘§P§V5mi‘99’(3 chl or o- 4-fl uor ophenyl ) -1, 2, 5- oxadi
az ol &-(3BoarnBdbmpresyii4e¢t-cyanobenzyl)amino}-N-hydroxy-1,2,5 -oxadiazole-3-

4:Am, 308 ( 3- chl or o- 4-f | uor ophenyl ) - N-[(2 2- dlmsthylpr
opanoyl)ox]%/l} CP’BZ 5- oxadi azol e- 3- car boxi m dam d

TPaRREP Y DRy 2 ReORAPRF LY °aib°’2m§“6‘§ead

I az o l4endroclé 3 Gifihdardmkatiyi)shenyl]-V-hydroxy-1,2,5-oxadiazole-3-carboximidamide;

i S S R0 A L BERRIR M e ypetami)-125

oxadiazole-3- carBoxmudarmde

N-(3-Bromo-4-fluorophenyl)-N'-hydroxy-4- {[4-(piperazin-1-ylmethyl)benzyljamino}-1,2,5-
oxadiazole-3-carboximidamide;

3 br ono- 4-f | uor ophenyl ) am no] (h
5-
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4- Amino N-hydroxy N

[ 3- (net hoxynet hyl ) phenyl ] -1, 2, 5- oxadi azol e- 3- car boxi m
dam de;

4- Ami no- N- hydr oxy- N-[ 3- ( 3- net hoxyprop-1-yn-1 -yl ) phenyl
]-1, 2, 5-oxadi azol e- 3- car boxi m dam de;

4- Am no- N- hydr oxy- N- ( 2- methyl-l 3 benzoxazol -4-yl)-1,2

; 5-qQxadi azol e- 3- car boxi m dam d

4- AR P BrrERok: foerorbry - (- H‘kﬂlaymsheqﬁyyl)memyw{mmﬁ N> 5-0
hyda:d'y 82,0badidele-arcihbokintitaiady] de;

Q5. - k- 4- yI m

ot by S e it YR SRR e el T
N- (3 (3ZFhJP1°tﬂoﬂ“8‘f9W§HXHIY'ﬁin‘[tl("ﬂo’b'Xﬂa?ﬂ%B@ﬁlEzﬂe?am noJ - N-
camoflin@yidd, 2, 5- oxadi azol e 3- car boxi m dam de, or

ggrargcr%u%u};’ k]3 c%foro&-fﬁmmﬁ eny g 11():}1 eli) 5 rﬁ%f? xa'hazoﬁfo

cat ) _Rdb s RlbWRBaIN)RnN
( X1)4 Axdiho-, &"Wabxy) N (ﬁau@omuomgnenﬁpﬁ,r $1B Bibbbole G &hrbokimidamide;

ZC IC E‘P‘Xé%nr? l %'I uor %fﬁ g@ 5'#91}3 Y efgii”eag(]f)wp% ?,5 ?—oxadxazﬁe—g 9

C%hﬁesmdatﬂm,edbyl 2 3 4 or 5R6 W X, X2, Y, and
YZ 4 Bmin 1S ﬁﬂ&&tﬂy}}ph&%h OEhyRfdx %f@%)&%ﬁlﬁcarboxumdmmde

| G AT A D

( CRARhigf- S)h@@m%wmetht(x@mrszbgte@(]syNms(d@aamyaxbomdmde
(/ CRP‘{JM§ &r *(B-meﬁ%%babl)- %M%R B@:)aMazoﬂ:—%g

CRRD)., . S( O 2(
%WWR(CRR)V and (CRaRb) - NRd) NR(CRRb)v R
is H Aﬁ@@mmoqumﬂammm@@@)lm 12G-oxsdigble] , C2_8

b BN emige C2- 6 aI kynyl ar yI cycl oal kyl , heteroaryl,
het er gcycl oal k ycl oal k

y! al k3y L
het et-BHIRPA5 31P§,°rn°4oqﬂ°f°msw@r1% Wb&? Ryradipgolsr -cajppximidanie;
C, - 6N-¢d-Brying-4-BuordpBenyl)-NyigthoatdyHytididt ﬂmetﬂﬂﬁmma]:ﬂdZ Riadiasies’-

cmgﬁﬂgﬁgﬁ%&y sel ected from Cl1.8 al kyl, C2.g al kenyl,
C24 al kyny ary cl oal kyl, heter oaryl

an
het eMét: %‘érﬂmpheﬂé%é%@m?bs%&bwoh%ﬁrﬁydﬂéoowmieﬁ-
carbodmitimide, & paiiacdui@ny &ceptablel@pemeant | y sel ected from
hal o, C -6 alkyl, C2-6 al kenyl, C2.6 al kynyl, C -4
hal oal kyl, Cy', CN N2, ORel; SRel, C(OR",
3@( o) Np@r%hon CWW co @fﬁpmmlaw O) NR8 Rh
NRg' C(0) NR8LRb', NglRh1, NRR C(O)
C(=NRI') NR1, t Rhl, NRB(% NR )NRs
P(OR'R', P(OOR ORl' ,NS(O)RO

R', S(O2Rr'
and S(O 2 RA6, and
sel ect ed % 3!?( ?3\ X
al kynyl , ar cyd alky

are |ndependently
|,
heterocycloalkyl e op

T o
IIysrB t’@d by 1, 2,

3, 4 or 5 substit uent s i ndependently sel-ected from
hal o, C,.6 alkyl, C2.6 al kedyl, C2-6 al kynyl, C .,

& §ﬂ1a9ﬁ’dcéﬁ¥l'ally géeﬁmble sait form or prodrug thereof, wherein:

Ring A is carbocyclyl or heterocyclyl optionally substituted by 1, 2, 3,4 or 5 RS,

W, X', X% Y', and Y are independently selected from (CR*R®),, (CR*R").O(CR*R),,
(CR°R"),C(O)(CR'R®),, (CR*R),C(O)NR(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"),,

R“P(OR” )2
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hydr oxyal kyl , Cy, CN, NO, ORI', SRW, C(OR",
C(ONR8'Rh, CCOCOR', OC(ORL', OC(ONR8' RN,
NRs' C(O) NR8' Rb', NRs' Rb' WC(O)R' NRC C( O ORel ,
C(=NR;)NRs' R ', NR C(NRI)NRgI Rhl PWZ, P(OR () 2,
P(IOR'R', P(OOR"'OR', S(OR", 'S(O)NRRhI, S(O 2Rf I,
and S(O) 2NR8' Rnhl; or R2 and -{R3a)a (W b-R3b together
vvith the N atomto which they are attached forma 4-
(CR'B").S00):(CRB i ERED. HORER CRR ) GER RYMNRYER D andt i onal | y
(CﬁﬂlR eyl 2, 3, 4 or 5 substituents

end
ol B P B, %@ﬁkﬁfﬁ‘ Bk iR ageist e Rop.
,cyﬂﬁ.!lkyk heBRiaty], heB@ydRAalkyl GHEIMRBIcRikylalig], Bt@RykikylOg( O) R',
8>Q)0 NR8' C(0) NR8' Rh', NRg' Rhl, NR& C(OR',
NR %%%égl NR) NRs( Rh1, NRgl C( )gl Rhl, P(R')2,
P(oiEHS}I el ey g eelalivb 0 orR OR', S(OR', S(O NR:' RM
S( ORZR, ardiY aﬁﬁﬂpﬂdﬂﬁgly Ristted fom €, Mil,0».§ Ry}, IC, (kb affab
wﬁ%bétﬁoa}ﬁ%&'ﬁx?@%@d@@ Bac Jaﬂ;gs%ﬁsﬁﬁ{edw t f‘ 3t4h§5 L\lb&h@rm

are attach form ms ered

m%iﬂé?ﬂ&hﬁiﬂfft o G1-ela Smaﬂksq¥5pp~3ﬁﬂ<§%§ﬁ *?’a%"@ By N,
oﬁ‘ SH® @(O)RS, FOMRERY, MEDOR®' | OTIO)BE rBHOMNRY RS, &RECIAMNRFR DM

NFE@: oﬁz@%@ o) (3%3 c%olgik k“ ngéé—%ﬂ Vi’(R“)g’P(OR")Z,
R OR C@@W(O)Nw dj@zkﬂ CSRY )PWQ ’
NRQ R 1, Wsﬂ?ﬁl inddfndent]yNEedisd Ghiz H, Nﬂaﬁ@@@ﬁnﬂmzw A

_ cyjﬁlz)%@%g%@,l af leo 6%4%'&)1:{3 @&b%d%{_fbg E%-S substituents
inggpeyleniRegierted from RS, Gs alkk|Cog alkEnyLE: aliyptl, Crgzioglky) Geany | |
h txg?tlc}ﬁ . lONh]gdt)éoﬁalsﬁaldg?‘ n @b erw‘Rﬂ bRk kothor?,
o N L FR AP BT R R S D) RO, camnee,
Nhed:(emwmglm‘aﬂ»(kw aloRS ., P(@Nf‘R‘N@Q))OﬂNRZ’ S(ORRERONRER) RO)R",
"2, C(O ORe2, OC(O Ri2, OC(O) NRPRh2, -NR92Rh2
mﬁﬁ@%
NRgzcb:(o ) ORe2, C(=NR) NRgl Rh1,
NRg' togetime Rith the Iopiomécpyigch thpy @) achey fprm a 4- to
262 @Q}nﬁ&@ﬂ%focycloaﬁ@% 6% 0 tﬁﬁ@' ng 1,3( ) 8RGubsttients

7 R | d
FSHERER ety EL BBl oL ORI, ol ekl
OREt %ﬁr“o@@ﬂﬂ o 8{ONR®, R"‘a‘?(@ kQF O e%f%ﬁkw aNRVF(,O) “R
NRy'el oaskybRI MRE C(@ORY) ef-NRORRCR ) MRREERR MR, BRDY P(OR™),,

GO R R e O )
al kosey (Y )@ DAY el il KBSy R Ar6KApR Dedtherwithlthey 240w ta which they
a@%néhéélfﬁhwlt@m Hﬁmbeﬁd hEtﬁo@l:lgaYﬁyl gr&%o ol &Bkuted BN 2G24 &

SR e sy P e P %?wlsgeé@ Rl
Gat, gN, N@zyeR%aRm(Q)R&rc@ww C@QR" 0JAUDRG| CGOARER'; Oy
1@“0@@ NRYRY, NP Qi CRE)RY INRER aﬂe im ﬁﬁdll@cmdc@mmw*w*

h | KY Lion,
il AR SR B, 00 g e
subsR it kN Cs alkpid@p elvaiginG s yikgel, Sctbeidalicyf, mplneybidliy], héBdaryl,

12N a.rAyla KERY ﬁreteﬁl e ylh@; OR®, -
S@C(g‘;’%ﬂ%%%@ »ﬁ(&g:% aﬁ% %3 W%}Rﬂ

NIRZAGOR) (ARESRNRER™, NR)“‘NR@JHNR“NR@MW ))NR@

e I T I TR e C L

i ndependently selected fromH, halo, Cl-6 al kyl, C2-6
al kenyl, C2.6 al kynyl, Cl-4 haoal kyl, aryl,
cycl oal kyl, heteroaryl, hah@rocycloalkyl aryIaIkyI
cycl oal kyl al kyl , heteroaryl al kyl,

het er ocycl oal kyl al kyl , CN, NO2, OR SRe4, C(O e,

C(O NRg4R64, C(O) OOC(O Rs4, 0OC(O) NRg4Rnh4, NRg4Rh4,
NRg4C( O Rh4, NRg4C(O) ORe4, C( NR) NRglRh1.

NR C(=NR) NRg1Rnh1,




P(0)2, P(ORe42, P(ORe R4, P(O ORo4ORf 4, S(OR',

S(O) NRg4Rh4, S(0)2R4, and S(0)2NRF-4e'; Re is H, Cl-6

al kyl, C 4 hal oal kyl, C24 al kenyl, C2.6 al kynyl, aryl,

cycl oal kyl, arylalkyl, or «cycloalkylalkyl; Ris H,

ORd', CN or NO2; Rd" is H, Cl-6 alkyl, C{ haloal kyl,

C2.6 al kenyl, C2.6 al kynyl, aryI cycl oal kyl ,

aryl al kyl, or cycloal k | al k Re’ Reg, Re3 and Re4

o SR e et ey ot Ve e AowEoah R PRIBB - 6
het&&lyﬂéﬂlﬂyy Eryla]@ Iﬁteﬁﬁrhﬂ]ﬁ'y lcycloa.](cﬁfikyﬁ oﬂﬂe&ﬁ%ﬁéboal@]aﬂ@l ik yplignally

sul ted b 813}%/ erglie éBft)éuefxts m%/eg ‘ngen s)é eéte o%f[\y#ﬁ PH , C14alkoxy,

C Jd@bék%maylinw G«y#lkymwfel @q:llg@ngpdék ﬂ‘;ﬂl &b- 4@9‘Pﬂyl Fﬂd Cas afipmyl;
Rf 3R ﬁﬁ‘i“"%e‘lnd@ﬁeﬁ‘c}eiﬁ@@&&ﬁ@ﬁ&ﬂﬁ' cf(lm ara}:l L5351 l%lzialfgl Q{J}kﬁenyl(l:tzﬁ
en al kyn
;k%‘ﬂ 837%?‘%3 ij)"ﬁ‘yl %‘8?"&%@?@1"{ andyhet erocycl oal)/kzl
R1 1€y Ro2, CyiRmd Catreb idpeadertlyisriektsd &red emit hejerogwy), esclodll]. fadom
hetblvocygoﬂky@ lede¥ b tlmgéiy ﬁllbsmﬁfa@i))kiy b3, £46 sutRdukean h’xhepen@lﬁy selected
ClO e3 f3
B wyﬁ‘;ﬁy el bl kT o o 3RO s, come,
C(O)mé’ﬁﬁ rmtem"’yoqeb@c@@(a)wm m@mwaow’l, NRTAO®R®,

'g‘KWNRg bﬁ{Nﬁd‘I@eF b Pdorﬁ“k‘i"fao bR®, SO)R®,
?@QI k%( %%_ ) Nf“ﬁ lea)ﬁd cyc oal kyl al k))?:ky ﬁ?)
p 208 E’Natomto whi ch t hey are

at t atdmé &’ :fre)mdﬁ)aldeﬁtly selBoted f6m H hald] C, gwuikpib@4s elidenyl, C,.¢ alkynyl, Cis
ragﬂ: %lm;lkﬁé erog'gl,oﬁéﬂrocﬁfoalﬁg Rag &B&ﬁ(ty ﬁ‘eﬁerdéf'yfaﬁlyl
the N atom attaghed form % " -,
hefrocsioa il DeH BN e SR GAP R e SR SICERS: an
omnsmg‘emu wm“d:(oym‘eNN‘@(om 4 OEWR)NETRE IBE GENRHNRE'R",
EN 4 giphd,
P(ﬁe)f’zgc.oci ﬂg OREOR g(ﬂlgr sope ah 5 oal{dosg(goe)NR r
Wi t IR e a&ylo%w S Gl sl Co PR A HEEFPbEHRDgr
cyBIoauqmcy@r 7- menbered heterocycloallcyl group; R is

3)1 fp N(gE | sOorl bi sOor1l; msOorl; nisOoril;
pIS i s00r or 1; sisOorl;, t is 1,
2, 3 s, Qw allgy, kaa@alksi Czs aé,keayl G5+ dyng; arsyserloalyl; asylgiol, or
cydloalBylatidl; S5 or 6; and a pharmaceutically accept abI e
car rj.fe 33?@4 015 npq at}pg
d 1 Ca.s alkenyl,
i ndo éfam n& 2 37 e?(en enr?'assec%gr?rﬁlr 'S riagfy ‘ﬁ actrngesard’
(C1.5 alkoxy)-C,.6 alkyl, Cas alkynyl aryl cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl;
R",RZ R, and R¥ are independently selected from H, C, alkyl, C,.¢ haloalkyl, C,.¢ alkenyl,
Ca.6 alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl;
RE', R¥ R¥, and R® are independently selected from H, C, alkyl, C; haloalkyl, C,
alkenyl, C, ¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;
R™, R™, R™ and R™ are independently selected from H, C;. alkyl, Cy haloalkyl, C;.
alkenyl, C, ¢ alkynyl, aryl, cycioalkyl, 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; -

141



i ndol eam ne 2, 3-di oxygenase with a conpound of Formnula
l: RO'IL-R4da Y2 R4b "N Yl r /s | 19 R b R3a Xa N
15aX2Rb AIXMRVp ~2r Ror pharnaceutically
acceptable salt formor prodrug thereof, wherein: R ng
A is carbocyclyl or heterocyclyl optionally

substltuted by 1, 2, 3, 4 or 5R6; VI, X, X2, Y, and

%4%%%@?T h‘#%ﬁkem% o&é%?@ma& 5-,6- or7-

%@P@ﬂhﬁ@@(}’@ﬂm@m%) V, (CRaRb) 10( o) q CR8R), ,,

( CR Rypietr e RR) , (CRaRb) 0C( S) NR' (CRaR) ,

( CRaRb) U § (O (CRaRb)-,, (O rRb).S(ONR(CRaR),,,

(CRaRS " (') 2( CWRb) , ,, ( CRaRb) uS( O 2NR( CRRb) , ,

(CRaRYoNR(CRR), ,, and (Me)uC(=NR )WCRaR),,; R is

H CuQoRf{i. C(O NR6aReb, C(O ORB, Cl.8 alkyl, C2_8

al kenyl, C2_8 al kynyl, aryl, cycloalkyl, heteroaryl,

het e? BA§Y oaI kyl, arylal kyl, cycloal kyl al kyl

het epaoyl;al kyl, or heterocycloal kylalkyl; RZis H C

1-6 glskyly, or 3.7 cycloal cyl; 142 R3a, R4', and Rya

are [ ndepéndently sel ected fromd-s al kyl, C2%

al kefi§Porte2 5 al kenyl, aryl, cycloal kyl, het er oar yl,

or het esacycl oal kyl each opti onal |y substitut ed by 1,
bstituents independently selected from

h |l o tlsf‘2°§4§ E&J , C2.6 al kenyl, C2.6 al kenyl, Cl4

hal o%HSP?yll 2 3c‘y5°r6md N2, ORe', SRel, C(Oe,

C( O Ng, 11239(,@1@? : (II:Q(hO)Rf , (I:(O)NR 1RN :
NRR NRR C(O R', NRg' C(O) ORel,
%5%‘@%%@ ""ptﬁﬂi’g““&‘( NR')NR8Ig(h ) Ple) 21 ggo?? )2,
PIOR'R', P(OOR ' OR1, S(OR', S(ONRO' Rn', S(O 2R,
Bnd 8@%M®ommg Bk oﬁﬁ&@le $3RE%I gthe éoﬁ%ﬂ%@%ﬁﬁnﬁ)’md
a

ect enyl
‘fLenyeﬁ&(’xﬁeﬂa‘geg&H%ﬁP OfFWé?l’l%f'oaryl or
het er ocycl oal I cyl gach opti onal | tuted by 1,

2, 3, 4 or 53ubst|tQ}e,nts |nd Rselectedfrom
haI o, C 6 alkyl, C2- 6 hal kenyl enyl C 4

hal oal kyl,3, Hydr 0>L al kyl , ,

SR', GO R\ Fé) RRN

OC(O) NRg' Rh,, 'NRY' &or,
NR91C( O) ORR' C(NR) R C(- PWZ
P(ORel) 2, P(O Rd1R', p(O)CR ORf' S(O)R S(O) NR Rh1,
S(O 2R, and S(O2NRg' Rh': lor R2 and _(R3a)a (W b-R3b
dr plipetdeeicaliy dckeptable sald f(ﬁﬁlﬁmrddﬁlgﬁﬁﬂeﬁihwﬁel‘b&ly are attached

for is or Kyl , QP

opt F‘é‘%aﬁ Elborsdior RSP ShERALARNE B, P54 3R e
O B o e s e b i G B RO EB R,
@anfmm(cm% (cazl“m"ﬁ0w>NR°@R4<‘md:mecyd>)0(@rR")v, CRRNEB)CR'R").,
B T BN o SR, SO
CR*R"},S(0),(CRR?),, (CR’% O)ZNR"(CR“R")V, (CR°RY),NRY(CR"R"),, and

(CR'R*),C(=NR*)NRY(CR'R"),;

'R'is H, C(O)R’, C(O)NR¥R®, C(O)OR?, Cysalkyl, Cy5 alkenyl, Calkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl, or
heterocycloalkylalkyl;'

R?is H, C,salkyl, or Cs.; cycloalkyl;
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NRg1Rh1, NRgIC(OR', NRg' C(O ORC, C(=NR )NRg' Rnhl,
NRS C(=NR )NR8IRh', P(R')2i P(OR')2i P(ORe'R',
P(OORe'ORf , S(OR', SCSONR8"R"', S(O2R', and
S(0)2NRg' Rhl; or -(Y')9 (Rda), _(y2)S R46 and .
-{X).-(R).-(K2),-R" together with the N atomto
which they are attached forma 4- to 20- nenbered

het eRBRFChO RS k¥ kn t

e S S S L Rl
O%T B} Vil é?ﬂ@! gk enignally S&h@e&bsklthormbwmems

%Pee%pwmected@ym hal €I, ¢ 2 am&nczs@a:nyﬁé’g alkyx@(, @)ﬁaloamﬁ Cy', CN, NO,,

¢ QM(OW d%@);@% ;«% C&g g, @hasﬁm
W Cﬁﬁ@g NERONRIR L (-waws PORDLORORYR,
'R HQIOR" RS mwm«bm%@)s@),kﬂ%@kd&}s@ﬂw S( 0) 2R",
and ¢ @b%ﬁi@g?ﬂﬁ er@gntlk' %186': Aﬁdrrlx]g Ci, wfa}"l %é!ay?nyl C,salkynyl, aryl,

°¥°‘%“F‘gle%}eff§?l”y‘ ?fé*F‘@Pfd&l?aywl equqnipnetix substtteks 1, 2,2 4k Abuksgttunts
domtlylesiécat Eyth hal
indgrchdostlylegiécat kyth d’JQIsQﬂ(?laCz)élalﬁéNég]}’bz alkynyl, Cgfgal%ajkyl(fb) RR

W&E@%g& PP, B R R QRGO

mm}mw'mmc@»maﬁﬂc@m@mmm

A SORAR S0 SR o W g s
13{%%%&2%2 R7 and Rg are independently sel ected

f r orarR? and1(RE). AWK, togathsthvith e NefoRAs Yitich tlliéy ;at chaéh'éa/%om a4-to
a
ZU&ﬁeﬁbﬁéa}h%I@@L:lKMltyi gr géht?ow stibstmﬁed%yz ﬁﬁﬁ s%lggteeﬁlts

Syl oe qg %{I al’kyl
éie? it {0 e ‘B%%ﬁkt Gtsé&ylb% elh@yloczmibml Qulhslbdlldyl,leﬁIGN NO,,
QRﬁ‘o%qbe@(@mﬂ CISREIREC @bt oydyed, @Cé gagm4

NRE! gl 1 Rk B ﬁd?]
etk Wi s o AL s
) %ﬁ(m%@flgg% BASORBRY. S @RI eme B(@&:NRF‘};@“ sel ect ed
f r onar HY )ER*G-Ceth) Ky and QXL)Q(FH@ L(fﬂ)' Ik\sy ogeth%@) a@ll\f(a?orx]xyto whic ey

la 0, l
mg %.\I\ﬁ%gk éiﬂ%{zol Xr&/ QL%%}/%VC (@@(}é gméxhepnw,gy sipsgituted by 1, 2, 3, 4 or
fngpﬂs efepled feuh Hafoo®hs alkyld Go s Hieh@r @@ siMhyl, C., haloalkyl,
coz‘ycN,omz,lQH“ SEot, C(d)Re, e(cgﬂmkm@k Bk, cﬁ?@ﬁ"%& S)R:ﬂﬁi{'l‘ y

[} ghifut gl ubst | ent
'Nlﬁrf] ﬂé%a{;ggﬁ{y S?eqF éqoérg’ Ny %IFS("N&)NBSI? Rab NBACENROWRE'R",
ép o BOR R IB@ERORT, S(MBRT, Sed)NRIR™, @{@,qugd S(OReRIR";

SRe 3<6 SGAI)CR, alkyBlcQ) *M%?RQE )  all ﬁ% g) o
h%%‘gﬁ&s“’f\é*’ Ne’?s |f§;u§:!;(1 hetpewmmjg%mmd
SP(- GOR" DNRER )qwow’smmgmmﬁem  REE(O)R,

NECCDINRPERRR)) ﬁsquaﬂﬁgn&bﬁ@;%k dﬁgﬁgg 2y &&gbggt ed
e R A
het & endyRE hro kidpgidentigsgideril fyth H, G:,yah@ajykygm% |cycloa 1

bt 1 A
0 %%“;‘;%%y% & Er A B A ook o 4.
Cp NPT RRaty, seINRYAGHEIORNANO,, OH,
@ékW Or-NityalRdy, mm%%ucﬂﬁm‘?g s BRkylamiké, & RLEERS
LReRt 4, P(O)OReAORi 4, S(O)Rf4,  S( O NKgARA" e,
) 2Rw, and S(O)2NRg4Re4 Reis H C,. 6 al kyl, C .6
hanaIkyI C2,6 al kenyl, -C2.6 al kynyl, aryl,
cycl oal kyI , arylalkyl, or «cycloalkylalkyl; Rdis H,
OR, CNor NX®2; Rd" is H C 4 alkyl, C .6 haoal kyl,
C2_6 al kenyl, C2-6 al kyny1 aryl, cycl oal kyl ,
aryl al kyl, or cycl oal kyl ﬁl’kyl Re’ , Re2, Re3,and e
are i ndependently sel ected from H C _6 alkyl, C .6
hryoal kyl , C2-6 al kenyl, _




(C .6 al koxy)-C,.6 alkyl, C26 al kynyl, aryl,
cycl oal kyl, heteroaryl, heterocycl oal kyl, aryl al kyl,
cycl oal kyl al kyl , heteroaryl al kyl or _

het er ocycl oal kyl al kyl; Rr', Rn, Ro, and Rf4 are

i ndependently selected fromH, C 6 alkyl, C _6
hryoal kyl , C2-6 al kenyl, C26 al kynyl, aryl,

cycl Rﬁ@le“d&ﬁh&ﬁeﬁ&hﬂﬂsel@iedﬂ%ﬁr@Cm l%y%lky %} ?céé
t I'2ct ﬁ“k“&yq

al lﬂpg:“"‘ﬁ’g‘ﬁ’h‘ ““iy{;‘;ﬂ%“y"@g‘%é”“‘yn | Egnslc ecz 6021I kynyl .

ar yI CY'e§ sl(%fala!@ﬁy argindpeadehtiyl selectid fioi EdyDRdekotty B bysdohikyl, Bef,

H?hﬁcycBﬁEyl A d tBHQy %ﬁm’teﬂ g)epgr&dg&gls%siﬁlre LS %%ldf%ﬁ? %ﬁéﬂ

4 ha al k
ar ;/ yalfc’g’(éfz’k%en y%{‘S(P a4+ hajpalkpy (Y, b‘ﬁi, RRT . SRENIORSr
¢€ﬁ)0&ﬂo@@(omé’r oa@mmﬁmm@m WRAGORINSRGIRY, ar e

@t-mmeﬂm haEBENrANRs P pRE o @5 PIQIOREOR?, 5
%iﬁ)k?&%’?ysg&ﬁﬁ%l kyl%ugre attached formd)§(g§-e 5-, (Pfitg;e

H:m nBiAéR ek mlt:xmdanmelbmlfrkmlﬂ Eﬂld}dﬂ,alﬂlcﬁfczf@ﬁe {t% ﬁr]]y;’iyl Crs
Wio o e ac
o sy ool 80 LT e i el B g,

etf%f?ﬁ‘”*‘“fi’u‘% ENeNRz FR4 SR §EVRE CQINRTR', BO)DRR DOM@RY
Q@(OM“RH,@R%“MG(@WM#@@)@Ra G=NRHRR ¥‘R‘6NR@E: _ﬁR sipht

d BQYC 1 Q s e “ !
RO R B YA i O Sl e N Bel
pi sO%r‘i 'g?‘@@&ﬂhﬁhﬁlﬁl’l%ﬁ@@@ﬂ Ch; alkysyliagyl, Gycivrlkyl,;arylaliiyorl
02010alkylamy150r ;U|sO 1,2,3,4,5 or 6; and

Vi sOgpdl . 34. The nethod of claim 33 wherein
sai d Sgcﬁ%tln 'S inhibiting. 35. A method of

i nhi %. F%ﬁw.%‘ﬁxe SUppvieGs rlbmyl Gu.calipal, i tycl@UkyDin 1Syl Gr
cmlbﬂkyms;ﬂer ing to said - patient an effective anount of
oﬁmﬁtﬂ%fg O- Rda Y2 RAb N Yl /s g
E}{ e nHepgxdﬁﬂX sglpcted f(cgé}){ CQMI R haloalkyl, C,. alkenyl,
(C1.6 alkoxy) Ci.s alkyl, C, alkynyl, aryl, cycloalkyl heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl or heterocycloalkylalkyl;
fl pi2 ¢ :
R%,R? R®, and R" are independently selected from H, C\ alkyl, C,.¢ haloalkyl, C, ; alkenyl,
Cz5 alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl;
R®, R# R¥, and R* are independently selected from H, C, alkyl, C,. haloalkyl, CM
alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl;
R™, RY R¥ and R™ are independently selected from H, C, 5 alkyl, C, haloalkyl, C;.6
alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, arylalkyl, or cycloatkylalkyl;
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-,6-0r 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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n- \ 2 r or pharmaceutically acceptable salt formor
prodrug thereof, wherein: Ring Ais carbocyclyl or
het erocycl yl. optionally substituted by 1, 2, 3, 4 or 5
R6; W X, X2, Y, and Y2 are independently sel ected
from (CRBR),, (CRaRb), (CRaR)V, (CR$Rb).C(O (CrRaRb)"
(CRaRb) UC(O NR (CRaRb),, (CRaRb).C(O Q(CRaRb), .,
(CRSR)soGeﬁ) (CRaRb) 0, * (CRaRb) UC(S) NR(CRaR), , ,
CRaRb% %O)(CRaR)V (CRaRb) US(O) NR' (CRaR)'
(CRaR 1YY 2( CRaR) ., ( CRaRb) US( ) 2NR( CRaRb) -
( CRaRi#H2NR ( CRaRb) Y, and ( CRaRb) uC(=NRd) NR' (CRaRb)v;
R igiddor Z{OR, C(ONRBaRBb, C(O ORB, Ci-8 alkyl,
C2_8 al kenyl, C2 8 al kenyl, aryl, cycloal kyl,
het e 58 P heterocycl oal kyl, arylalkyl, cycloal kyla
kyl , rhépelroaryl al kvl , - or het erocycl oal kylal kyl; R2 is
- H, Cs;[mﬁrlal kyl, or c3-7 cycloal kyl; R3', Rd4a, and R a
are m?eipendently selected fromCl.8 al kyl, C2-s
al keﬁﬁl %32 8T &l kenyl, aryl, cycloal kyl, het eroaryl,
and hetel, 26y4b aatdal , each opti onal |y substi t ut ed by
1, 24431, 530‘{ gwsubst ituents independently selected
from hal 9, al kyl, C2.6 al kenyl, C2.6 alkenyl,
Cl1. 4 hal oal kyI (GVANN CN NCG2, OR SR C(OR",
36 O) WiRShefBlod of cleiP Beréth smdq;a@l%?s mh%gn ) NR5' RbI ,
NRs' C(O) NR8' Rb' 1145 NRs' Rnh' c(O NRs' C(O)CR
LI=NR)NRR R, NRs' O(=NR ) NRO' Ri P(R) 2 P(OR 1)2i
(O e of PR TR TTORSPPIS(0) R patiSh C)rhiRgh Ritininis S0,
rativd: 25eBeNREgouRbE 2 cofipbind BH3muBANd Rsb are independently
selected fromH, C _s alkyl, C2_s al kenyl C2_s

al kynyl, aryl, cygipal kyl, h:&g

gtlﬁuted by 1, 2,

heterocyCIoaIkyI eachyopt i on
Fl nt y el ect ed from

3, 4or 5 bsti,t yentsf| i ndepe
hal o, C, Rﬁbéwf;y(ma@ elal kenyl |y Iken I, C 4
hal oal kyl oxy g - Rga?el,
SR, C(ORn, C(O)NH9IRLY, ) ORe 1/p, ,
OC(O) NRg' Rh', NR9' CR®) NRs , NRSIRh, NRg' (ORI,
NR9' C(O) ORol, C(NR)NRR Rh',. NRS&C(=NR)NRBi Rl , P(1
ol ) 2. PLOLRE R P(D) OR ' ORn, S(ORI,
oéi a°°§€ Rfform %ﬁ@d@ reofiRgperRth’ ; or R2 and
) hRs%@;maA (s\%:?ocmmortha@edyhﬁropwm skB@uc @ﬁom t4<ar ¥l ch
eywaxexa % Mo seleb
oAl e ot ¥ SRR R ‘S&%E% ‘%‘Hﬁée(c&}‘h 2,
@‘e’kﬁ Cg‘?)@ 1§ hﬂgg RD) ﬁgﬁde@ﬁﬂbﬁﬂqcaw)e (ﬂm")utqsnmak")u,
(GRAR OLC(INR mwcm@x@«mm rwkmb)@?Rom %n Cl-

i W S

m Rh NRg' Rhl, NRg' C(O)Rn NRR C(O)ORe
c( i HyIRYO)RH CONRRCERRY) (N {Keﬁl )Céhalﬂyg?
c?ﬁ%ﬁ*%e il ﬂe%%%e%ﬁ”%%g gﬂlj}’ﬂ aRlPB“"a‘ﬁg% 2o, 3

@Byl (X) (R (X )p- Rtogether with the N atom
to v}ihus&t]Ctmel or@ﬁy@(; ched forma 4- to 20- menbered

het 306Y G optl onal |y substituted by 1, 2,
ot lpaeicReidpmaton ¢ obrBb Codlmbm
°>ﬁ18f‘1¥91 heem@yleﬁnﬂWeroc@malﬁylabm;amuy%sﬁmad a4 opslsuammems

Rt GRS %m‘ﬁ%%@okq%@p@m%% L onent

C(=NR )NRg' Rh>, NR9' C(=NR)NR9lel, P(Rn)2, P(ORel)2i
P(0) Re Rn, P( O) CRR’ ORn, S( O)Rn S(O NR8VI, S(O 2R',
and S(O)ZNRg Rh'




R6 is halo, Cl.6 alkyl, C2.6 al kenyl, C2.6 al kenyl,

C, -4 hal oal kyl, aryl, cycloal kyl, heteroaryl,

het er ocycl oal kyl, aryl al kyl, cycl oal kyl al kyl,

het eroaryl al kyl , heterocycl oal kyl al kyl , ON, NO2, OR,

SRe2, C(OR2, C(ONRO2R'2, C(O ORe2, OC(OR2, .

OC(O) NRg2Rh2, NRg2R1li 2, NRg2C(O Rn, NRg2C(O) ORe2,

R e SR ot oM R
)O) 231?0113(%{5 éé’%\%ég&m F%%)%o‘mﬁé(o &5? ndependent |y

sel eRt-&d ?’FBnﬁlﬂmd@mdalﬂanby‘hdﬁm@IC.sML e1salinyll G, alkynyl, aryl,

Cyglﬁh@lalkelé)bbryl mhﬁ&t@s@&%ﬁ(g’loé%ﬂ%honal@ MJsﬁLJMyI 2,3, 4 or 5 substituents

“Eﬁém‘“@ g‘f“‘g%%fli’é‘?& lﬂﬂa‘l ?zrsalmyl Gradeiesliol €ut ed by
lmexxatkyhﬁsrecmmm et @(oouﬂde(mwtd: )G, @@(Ibggdr from

debmekt g Clopidy aﬁggn% SEPLENEY Wa‘FWRQ??@HR”@%m

ﬂﬁN'R w"%‘ aqRﬂbrmR »eR(EIR"RS, PED)ARRORTY s(p)lﬁsaommsm)zxﬂ,
aad HO),NRFPendent |y sel ected fromH, C1.6 alkyl, C _

hal ogl | kenyl yl |
ci‘ cloo ‘ﬁk%‘y AP ey et W ek 7 el orayipto
e@vwclaﬂleﬂ groipeptionale atbbtimtaidl €.t Bd of  soiftitadnl |
ﬂ&ﬁeﬁcremajrsméaed ﬁyﬁhmb!%hcyl @QQIken ete cko ng% a(ﬁ\h
@t Rk NPy
.nd%’ﬁgﬁ@é ?G’k}@e“ BEGbRY ok Psm%psw)@%“w yawpmem
REMNR®: Cn” Mp@ﬂm C(=QSTR‘)MR4‘HI DRFEEENRNGNR NG

P&R&fﬁz" E((Cﬁ@)IR‘OR“ 13%%?1 Qﬁ% O) RB
R VR L B g o
) Y g;((X hﬁ&t togeﬁemﬂl)ﬂ@N ihahey
apﬁ(;?cgl gﬁa 4P¢ 1) ORntERR Bqtertﬁ@ﬂl)aﬁiyl grodp @uuﬁgﬁﬁbmﬁted l?(lgi ?rel-’ or
n cied from
5ahYati d@nﬂyyé o &inﬁ.{or %é %Q}et%l?egyl é/ﬂémq

‘#’af’ggﬁ PR, §$ F@%L &K@ERWI‘ CNORBQSHORT, OC(O)NR“R“’
N%(@NBW&MHR%WRE‘C@)&‘I ARKEI0)OREY Cl-omhkitrel, kit GnriNRHRY

P! ;el‘(@ﬁ lP@j)K Rﬁ{‘ R % i R giph
h%@? Nﬁﬁ@mﬁ% O?éﬁg%mﬁi%%@%%EL -
oty EMRRarRialkyl, RGN Ihetero%dgﬁ a&a 1, 6 F30HR2,

SRE QGIR! é( )N%Q)a Q N
“ﬁéﬁé&é I© ‘I‘@N% %Z?g)%é%ﬁi%%%fymﬂm@@ﬁ%g rc.e

P@ORM%S(DDR”@S(@MHRW S(omﬂ @,ﬁ@iﬂcyl alkyl; Rd is H,
C .6 haI oal kyl

C2- 6@%’%n | bpé‘gsd"‘é‘y ST%T%‘C%WH‘ Ha‘F*y Xé% PesexpaRi cycloalkyl,

h%{?fw%l?ﬂﬂé?l afylakyl hetﬁfeilrﬂﬂkypey}'caiakxlﬂkyl Red heteRtyeloa RGAyREGh Rt €'

optiogally e Reddde tlelbym&SdusGineHs 15&96%1 ly Greds d%léh%é Cﬁ' N$ OH,
CABL FebonLpgie ECiemegicn due ) C O TR

met¥bcycl oal kyl , arylal kyl, cycloal kyI al kyl ,

hetat“ma o e ke lQalkylal kyl: B, R R

2209 5{,11 §1 mdﬁ ﬂ&ﬁlé%%l%ﬁse ecgfhfé)( o%gh%ﬂ(ﬂ%”%ke%’fllgﬁ,
%ﬂl 2o °;1'eﬂﬂ'£7fry - B FPREAYL 2.6 all cynyl, aryl,

cycl QAIAg Y, 16 C¥ po dndgtendaunly shietee 06 111l Ratday], cyclBﬂlgl 42,

h%&yd@n@l 8 E&aﬁ %@@n‘éi )j 415 elS?uCo%tl%d i Qegfrl&ééxﬂ ﬁelected

ﬁom Vil?ﬁ B?_{koal
cnyL il 01+ reaellob gk B @1 zﬂRkﬂ(O)Rﬁht
Rh2 'RR and Rh4 are independently selected fromH,
Cl. 6 al kyI , C .6 haloal kyl, C2.6
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al kenyl, C2.6 al kenyl, aryl, cycloal kyl, aryl al kyl,
and cycl oal kyl al kyl ; or Rg' and Rh, together with the
N atomto which they are attached forma 4-, 5-, 6- or
7- menbered heterocycl oal kyl group; or R2 and Rh2
together wwth the N atomto which they are attached
forma 4-, 5-, 6- or 7- nenbered heterocycl oal kyl

AORHPR®, 010)BE8, IO t By
cﬁgﬁéggégsﬁgg pgedﬂfbrWI %glﬂkge%% - 8@%6&?5
&rwm p; B33 B&P&i@rﬁx& S(O)R®,

S(@EB?M’%S(QMRFMGS(@)ZNR%R%m to which they are attached
for ni‘%ncf‘Rb'are‘r?ndﬁeﬁ%nNtRIrselJ:teh %{%dc %I(ygrco Cz}{kd g@ Ky, yl Cis
h%lpail@g ol cyclpgligh gpteroaryl, ﬁrtgrwelqa!kyh gvls@:d,rcxcloamm ihes@roarialkyl,
heters)doalkylalkyl, zN:Nd% c&“gsw‘pc@)kmmﬁmﬂg‘@ Ié(o?oré% Gioprd v
R e e S o e
PR éfrPéB% JeREDRTR"Y BOMRSORASKORY, rS@)NB“‘R"‘, SEORP@hBH@BNRMR,
cat ak‘aH, . iyl & Haloaly§ 0} Alkenyl, €1, SRk vy, BfclodiYl, arylaikyl, or
%H@I{ne di sease in a patient conprising

adm eri to said patient a therapeutlcally

ef f SRt %@Rangﬁmmbf a conpound of Formula I:

() . (B HYC); alkloC, ¢ haldilkylRE,Ralk &nz,ﬁ@aar*
gm%%yggﬁ Aml, 2 fﬁméﬁaghé?xgzeutlcal g%ggﬁgﬂ%PXOB
’m or prodrug thereof, wherein: Rlng Ais
- car bBckeiRandR™ preindspendspdy gzlectgq&qmimﬂd alkylk Ol Slodityt, €gl alitynyi,
(dlM 3120?(}’)301-6 ICR al%yl ANL ?\:loalk%zhete% 1, ﬂé?@ocyc?oaﬂlemylalkyl

bd e%ﬂle ro m
( ERASSE) (CRRRb) L
NRR? @Raméﬂd‘?nﬂi ERORDYY, O)@WBhéloalkyl Cy alkenyl,
,)aH@ Jodry1 and 15 S) NR ( CRaRb) ,
(CRalg)b ,,ﬁym %@E%)S AR (CRaRb), ,
o ; °P§en‘éyéﬂ§*&5‘ §o%e szléhah#)ﬂkyl Cro
alk@Rh R)akRiy, Byl ejcloplkyh mglalkyl, and cycloalkylalkyl;
R", R", R”, and R™ are independently selected from H, C, ¢ alkyl, Cy. haloalkyl, Cy.¢
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-,6-0r7-
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 hete_rocycloalkyl 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; | |

Riis H, CN, or NO;;

aisOorl;

bisOori;

misOorl;

nisOorl;

pisOorl;

qisOorl;
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(CRaR)aC( RI)NR(CRaRb),; R is H C(OR, C(O NRg3RSb,

C(OORS, Cl.g alkyl, C2.8 al kenyl, C2.8 al kynyl, aryl,

cycl oal kyl, heteroaryl, heterocycl oal kyl, aryl al kyl,

cycl oal kyl al kyl , heteroarylal kyl, or

het erocycl oal kylal kyl; R2 is H C 1.6 alkyl, or C3_1

cycloal kyl; R3a, R4a, and Rya are independently

sel eekeadr;romd . $ al kyl, C2,s al kenyl, C2.8 al kenyl,

caryl ¢ ogyg! oal kyl, heteroaryl or heterocycloalkyl

ach optidnally substltuted by 1, 2, 3, 4o0r 5

subst® t.3eht:$ ord;ndependent | y selected fromhalo, Cl.6

alkyhmOG226zﬁb&QﬂMh C2-6 al kynyl, C1-4 hal oal kyl,

, (OR11, C(ONRs'R |
C(O)‘di l%éjgﬁ OC(O)ﬁ(Rg)th ﬁ(Rs)lqO)NRs Rol
NRB' Rh', NRs1C(O)Rn, NRg' (O ORI, C(=NR )NRs' Rhl,

3NR91%IEME§ J}‘l@d%fg]can ¥ szo M@ F\;ra order, trauma,
A, 4 B B el e

drinistering ¢ shid patiedtp thepeRicatlylefrbotiveGam st éﬁaiégd?pmﬂ ofForfla I:

al kenyl, aryl, cycloal kyl, heterga

heterocycloalkyl gRach optlonall §£§%_%Mted by 1, 2,
ected from

6 al kenyl, C1- 4

3, 4 or 5 substituenty indepe
hal o, Cl4 al
haoal kyl R “Cé ﬁﬁﬁvgox "
CQORL, Q&) q %{ ﬁ;ﬂ}smb
, NRg OR
NRy' C(=NR )NR' e, P(R

OC(O NRS' R, NRg'
NRg' C(O)CRel C(NR ARG R
)2, P(OR')2, P(O Re'Rn, p(p)OR R S(OR', S(ONR
amrac ic e salt fo ! R2 d -(R3
l:Ip\li;\j Q}}%gne?%bl Llpflﬂ %’ %f“ﬁhﬁf%mh?%nm 2E thc(ay a)re
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menber ed heterocycl oal kyl group; a isOorl; bisOorl;
mis Oor 1; nis O or 1; pisOorl; gisOorl;
risOorl; sisOorl;, t is 1, 2, 3, 4 5or 6; * is O,
1, 2, 3,4,5 0or 6; and visO0,1,2,3,4,50r6. 375 The
met hod of claim 36 further conprising adm nistration
of an anti-viral agent, a chenotherapeutic, an

i mmmwmﬂm haldeigl] @ biod Wiy, @) 1Rl aqn %V&Jmcylaa?ﬁmm
ylral vacci ne, cytokine thera
tyr03| g ki nase inhibitor. 150
1sH OR™, CN or NO,; .

YisH, Ci4 alkyl, C, haloalkyl, C, ¢ alkenyl, C, alkynyl, aryl, cycloalkyl, arylalkyl, or

cycloalkyla.lkyl;

R R%, R® and R* are independently selected from H, Cis alkyl, C, haloalkyl, C, alkenyl,
(Cy6 alkoxy)-C,6 alkyl, Cp. alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl;

R® R% R and R® are independently selected from H, C,.¢ alkyl, C, ¢ haloalkyl, G, alkenyl
Cz.6 alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloa.lkyl;

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

R™, R, R”, and R™ are independently selected from H, Cy alkyl, C,.5 haloalkyl, C,
alkenyl, C, ¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

or R® and RM together with the N atom to which they are attached form a 4-,5-,6-0r7-
membered heterocycl&alkyl group;

ed

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-,6-0r7-
membered heterocycloalkyl group;

or R® and R™ together with the N atom to which they are attached form a 4-, 5-,6-0r7-
membered heterocycloalkyl group;

aisOorl;

bisOorl;

misOorl;

nisQori;

pisOorl;

gisOorl;

risOorl;

sisOorl;

1i81,2,3,4,5 or 6;

uis0,1,2,3,4,5 or 6; 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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