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and het epasyehealkvla : , and R' are independently

sel ect ed I??om H, CC% %%S£tf%ﬁﬁx%%‘igﬁ@fm0f024 al kenyl, C2.6 alicynyl, aryl,
cycl oal kyl , et é?ﬁ%r%ﬁn%ﬁ@fﬁ@‘tWW%dﬁm@ktﬂ@sl comfRRSg a&axdpduﬂd?»élf R8s 1

i ndependmdmlpm@ém&nﬁﬂcépfa&mf}m014 al kyl, C1_6 hal oal kyl, 024 20al kenyl
C2.6 al kynyl , al ky I and cyci oal kyI al kyl; Rh', R Rh%
and BN are | nae 63’%@% ‘1“’“ 5 eé@f%*gsr PR Dadlegts sy OdcdviadiGBDky | | 024

al kenyl , CO@?“%ngéPWWIa Conmowdofb’qmﬂn@awmamar ylalicyl, and cydoal kyl al kyl ;

or Rh and RiThe tp&@ﬁi hﬁénuw tﬁﬁ'ﬂwjep%mudt%tﬁ otd%) SRLEH gtlg@yaﬁare attached fonn a

4-, B rocycl oa group: Sopped 4i¥8°Rh t oget her
with the N atgoxrzﬁe oF ‘?*’% & Fﬁaggfg Pt ‘é"é’fe%‘ii?ﬁédeuff@fﬁm?aﬂma disoier, ifmmace-7- MENber ed

het er ocycl oal kyl group; or Rn and Rh' together with the Natomto
whi ch they are attached forma 4-, 45-, 6- or 7- nenbered heterocycl oal kyl
group;



or Rg" and RI" together wwth the N atomto which they are attached forma
4-, 5-, 6- or 7- 30 nenbered heterocycloal kyl group; R is H ON or NO; a
isOor 1, bis Oor 1, rais 0 or 1; 35nisCorl; pis O0or 1; is 0 or 1;

ris Qor 1, sis Oor 1; tis 1,2, 3,4, 5 or 6; Uis 0, 1, 2, 3,
4, 5 or 6, and 5yis0,1,2,3,4,5 or 6. In some enbodi nents, when Ring Ais
R is H, 10-(Y1)qg- (R4a) (Y2) -R4b is H and -(X1)", (1e)n (X2)"-R5b
is H themaiate(dl%&&)x% &n

4 |odophe N %} ol O%&zhggaaﬂtéjegl% %{: nnmuPe di%mﬁé:?rﬂvf%zéiﬁlﬁste&g

met hy! pheﬁ’ytle ® EWE?WP%?&?Mm@tzia@vmmmdrvﬁqménw , 6- di met hy1phenyl ,

2, 5-di net hyl ph'ﬁmyofe$enﬂnvéat1oﬂ.ﬁdlbrrp&ﬁﬂ¥s| rRB&Ydr alte%né'@&i}& {3 an 13%53

2- di met hy bamRkin I IVW wher ei n
each ftl® and R@miﬁgﬂ in g Q&% *EFHYA momé("(f?‘“&??‘é’ﬂf%’%‘ﬂ@ optional |y
substi futed witH P&W%Vﬂﬂf@rl fwﬁ@rpqudeqowtmdabﬂ iphibiting imgumbphieaisd, s@h s

Subst | ueHRO whioi iavntbi i Qunahioogy Ak led CHAL GA0EY o201

or benzyl ..20 nts, when I's phen
t wo substlmtnuetnolrgc\?\lﬁ are“rrgEhyl - 0. 71) (R4a) -(Y2),-R4b is H and

- PCl ) ma54) . - CB% ;ﬂzpﬁagbmveguqq fugtt brevides @RBA)Eud (Yo BhvénSorD oM@ of Bdfug
unsubst i t ukes, iphedy kheradyn some enbodi nents, when Ring A is phenyl having at

| east jgne subski tutent Whl ch is | _chg_(Rd4a);2)s-Rdb H and is
S(X)m (115a), ;- € oY fﬁéﬁmﬁoﬂr@gaﬁtﬁﬂ (RLigRa e falf obplaéme t han
pyrazol yl *héfﬁ“tfs?ﬁ‘Fméielprmm@imfaxh@cbmeﬂtﬁansome&a})odl nments, when Ring Ais
R' is H, 04)9 (Rda),-(y2),-R4l" is H and is H 5then-(R3a),-(W-R3b
i s other phenyl optionally substituted by 1 or 2 sub and

;)
om al koxy; exﬁmé”?“sgﬁ%%?% G 4 al kyl, i i) - CH2CL- 112NVRY,
wherei n each ﬁhaﬂ@mmvmonwmdespﬁmd&mcbmpouhﬂsoﬁ‘ﬁmﬁﬂ@l kyl, -C(0)- heteroaryl
optionally substituted with am no, or pheny onaIIy substituted with 1
or 2 nitro or 1 or 102 hal og! @r ),( )_()Yz R4

UNo S A e bl g
- *\@ it

or phammqeumcaﬂy acceptable salt forms or prodrugs thereof, wherein:
Ring A is cartbocyely! or heterocyclyl optionally substituted by 1,2, 3, 4 or 5 RS
W, XL, XYY, and Y are independently seiected from (CR'R%),, (CR*R"),0(CR'R),,

20, {CR'R®).C(O)(CR'RY, (CR*R%),CLOINRYCRRY),, (CRR)COI(CRRY),, (CR'RY LC(SHCRRY),,
(CRRMC(SINRYCRR,, (CR*R),S(O}CRRY),, (CR*R"),S(OINRYCRR™,,
(CR'R®),S(0)(CR'R"),, (CR*RY),S(OLNRACRR?),, (CR'R"),NR¥(CR'R®),, and

* (CR'R®),C=NRYNRO(CRRY,
R'is H, C{O)R, COINR*R™, C(O)OR’, Cy 5 alkyl, Cpe alkenyl, Cy.¢ 2lkynyl, aryl,

25 cycloalkyl, heteroaryl, heterocycloalkyl, aryialkyl, cycloalkylaliyl, heteroaryialkyl, or
heterocycloalkylalkyl;

R*is H, Cysalkyl, or Oy cycloaliyl;
R* R*™ and R™ are mdependently selected from C, 5 alkyl, C, 4 alkenyi, Gy atkynyl, aryl,
cycioalkyl, heteroaryi, and heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents

30 independently selected from halo, C,.4 alkyl, Cyg alkenyl, C, s alkynyl, C, haloalky}, Cy', CN, NG,
OR®, SR™, C(O)R™, C(OINRERY, C(O)OR®, OC(OIR", OC(OINR#'R™, NREC(ONRERY,



Cl alkyl, -C(0)-(Cl14 hal oal kyl), naphthyl, or benzyl. In some enbodi nents,

when r is 0, then the sumof g and s is 0 or I. In sonme enbodi nents, when n
is 0, then the sumof mand p is 0 or I, 15In sonme enbodinments, Ring Ais
het er ocyclyl optionally substituted by 1, 2, 3, 4 or 5R6 . In sone

enbodi nents, Ring Ais 5- or 6- menbered heterocyclyl optionally
sUbs’tituteditl)%/ I, 2, f3, 4 or 5 R6. In sonme enmbodinents, Ring Ais
ke v Ut e S
ring- fonni nggﬁ.@m ag’%l’» g A TS opthonal BINME Ruted by 1, 2, 3, 4 or 5
RG. In s e S Frenferendepdy ppeipd from B G b i cikad, €1.Q8361, M2, cont ai ni ng

at | east worenlyl, hgprdaot, Bid1GteRcyab0m. aRitboRh . i | | bstituted by 1,
ThosL ot p@)Ri %ﬁ%tlﬁgggﬁﬂﬁgﬁ%eﬁ%ﬂg%??ﬁ ocycl y1l

2, 3, 4 o Bty defd . SQITE odi_nent s g

cont ai ni g%degﬁnﬁaté%sg?a%%émr@ﬁ’ 15 BB tro ke Greclipl Snchalodint. & ni ng at | east one
ri ng- f or MyAgxTliert, 6, CliyneD: ROMIGSRY, COMTHEIONRIEY cfiyBsd bgggﬁd by 1, 2, 3,4 or 5
R6. In soqmomgdim@@ Ry ge Aot glg .0, some enbodi .r%té, Ring Ais

Ci SS) (Lt:th,2 "' NV O Th Sore erbodrraht SR RO ACRRSR s ome

enbodi ment's, RENE - 6 0)HOR I OO REZO)0RE0R! KO )R, ERyGelbcnoyks, C2- 8

al | rynyl "=nd3(@)3REBfC| oal kyl , heteroaryl, heterocycloal kyl, arylallcyl,

cycl oad kyl al | gk, hetsergaryl al kyl . or_heterocycloallrylalkyl. In sone
enbodi ms%s, R%BRI s dlﬁ ?ﬁ((gﬁhﬁg,m%@%)“ﬁig‘?g@f%? WiPh (e @i efReted form st e

enbodi nerft gemRered hstepqeyciopigy Roup opfonaDy ©)beRRed b1Q) 103 3erEwrhedi ments, RL is H.

I n sone emb@oienBntiscted R3minSo, I, ; aliyl, Cma}kén@ %0 ep‘ﬁoqliﬁn%%ﬁ,. R3a is aryl,

cycl oal kyre Het Jiuh acycl oal Ky, - each "6 AN Nubstituted by
1,2, 3, Zdﬁ%’r%g’gi?g}g{’ﬁodﬁ}gt%’E&?&%eﬁﬁ@é’f/’c@%‘%ﬁhé@Rf‘fﬁ(@ﬁfﬂﬁ*al“o, Cl-6 al kyl,
02.6 al kéfyR, Jﬁ‘é.C(@RaJW‘ﬁW)pRt%mathkwk%‘c(:‘NhMG(ﬁxg'ﬁi{dﬁﬁ(OR 2, ON, NO2,
OR , Q) RORGIOBRIGNT, 5dR: YONERe! 0) %%') g@p NRg1e, NI'VI C(0) NW Rbl ,
NRgi R ', C(0) R, 2&3&4}(&)01@, “=NONI ST » AP ORBL 2C(=NRI ) NR81RNl , P(Rt1) 2,
P(011 1) 2, P(BYRe=ERr i Prh) BRFGTORR )~ B0 RosSeoyiiieR dom SFRI2RG, and

S( 0) 2NR6 “RpaEaed form 2.4- th - Soered ROy R iSrouRaptiokafty Abthucby NEL &1 0aryl each
opti onal |5¥ub&ldﬁ§t§§e§e@t@@gon%lolim%ky}’% agke%l 5 substituents i'ndépendent|y

sel ected Jhoifahal o, CL. 6 al KERPIT D Bloalylr Yy, N@. hal Cal kYL C.
20 4 hyd%@% E@Pﬁi @N%@ "%@@R“cﬁé?@w}@ﬂ;m)mmmm(ms@cp)0Re|, OC( 0) Rn,

g(C( %%?Sﬁg Wf‘ﬁ%;;mcsm ORNRRH S Y C(W’ﬁhi,N%ﬂé%Ng%\gg@iﬁ@ebﬂ ‘Hﬁ C(0) OR,
= I e iRt et Bk , ) g

P( 0) ORel oélggir1 g?@g@%ﬁ&dﬁgﬁ)ﬂ? Rscé@ij%k ’aﬁﬁﬁ(%é%’;%él?g' 't hi . In
some enbodi mEnt* SR 9L Ly s Cootyntitak bajoalubsil vt e, Horodyl, 2, 3, 4 OF 5
subst i t uéfreyRBiridepaindentdayianh aatea it M8l 0, géu(ﬁ cf\lkl {QMRQZ. 6 al kenyl,
C2-6 al hywr,z‘f@%@@é@@h@ 2| Cylee G )gy 5%&{@@@ g%, ON’"Noz,"SR', C(0) R11,
C(0) gemﬁkg PR, C& )ﬁn&fi ) NP N REOBHMYREt h' |, NRgi |1 m _
NW C(0) RS BYTRAE CERPNRRIRE | B T),, PRRRE)FRA(FORe 1) 2, P(0) Rel Rfi |
P(0) ORel E&RBQRFZSR&)SR})RS@@DWR%,IS(O)&?Q)Egg@}zNRaaRd, S(0)2N12. 21RIfi. 30l n some

enbodi nent s, ' ok Lyl cl oa I et eroaryl, or heterocycloal kyl, each
opti onal ’RRInd ® Fre ﬁ’ld%eﬂdez&l¥ sellectec! i‘lr<c¥n H, é;'_s alkyl, aryl, heteroaryl, cycloalicyl,

Elm}:/arocycloalkyl, arylalkyl, heteroarylalicyl, cycloalkylaikyl, and heterocycloalkylalkyl, each
optionally substituted by one or more substitutents independentiy selected from halo, CN, NO,, GH,
30 Cualkoxy, Cia haloalkoxy, emine, C,., alkylamino, Cap dialkylamine, C s alkyl, Cy¢ alkenyl, and C,.
salkynyl; ;

R* and R™ are independently selected from H, Cig alkyl, C,.4 haloalkyl, Cy alkenyl, Coug
alkynyl, aryl, cycloalkyl, arylalicyl, and cycloalkylalleyl;

Cy', Gy, Cy*, and Cy* are independently selected from aryl, heteroaryl, cycloalky!, and
heteroeycloalkyl, each optionally substituted by 1,2, 3, 4 or 5 substitnents independently selected

35

from haiO, ci_:j alkyl, C2_4 a]kenyl, C2_4 a]}{ynyl, Cis ha_}oa]_kyls CN, NOQ, ORc3, SRﬁ, C(O)Rﬁ



substituted by 1, 2, 3, 4 or 5 substituents independently selected from
hal o, Cl1-6 al kyl, 02_8 al kenyl, 6 alkynyl, G _4 hal oal kyl, Cl4

hydroxyal kyl, Cy2, CN,° N2, ORE, SR, C(0)R11, C(0)NRg'Rm C(0)012.el,
OC(0) Rn, OC(0)NRglRi n, N12.81C(O)NItglRil, NRglC(0)Rn, NRC(0)Ole,
C(=NR5N12' 11241, NRst(=NRI)NRgl Rhl, P(Rn) 2 P(OR) 2, P( 0) 121R, P(0) ORMORn,
S(O)RP, S(0)NRgile, S(0)2R and 0) 2NRnlI | ed 51 n sone enbodi nents, Rs' is

aryl or hei(@m&r,;ylc(@@ghm ol ym sg@%ﬁ{mﬁutﬁ@‘z@R 1%’(26%0 -0l 5

bstitue cte alo C24 al kenyl, 024
ST ynyl - ERRREREREREL >1ﬂ5%$!dws§>yaqqsyh ey SR o < o0} R
C( 0) NRnkI HONELRY, (BR‘QJRB M(OLWRW 0) NRI JI RhNRC( 0) NRgl e, NRgl Rhl

NRYIC(O)Ri |, NRGLOYQ N ] —NR R.l, P(RL1)?2,
P( ORCt(J/Q : P(0) RR ‘g% 0) 1?35%‘%"% s%?}g?@%%ly ﬁ?@a‘]ﬂ?hq 3%)&;1"%‘5’“31 gy
S( 0) 2NRB1 FCHIYD 2rvl cyclogliy, Beiessib heseserh et servitioh cyo@aysﬁ@mmemrpm-ylmal | y

ﬁulbstl tC lit é%dterbgyci?aﬂwﬁkyl&}b@l\ﬁg o~ ssRystiotiresb o fwe@@ztﬁ@nh lg)bgol)llgel fact g&f rom
al O A 1t 1 uf oa \ Pn
hydr oxyal M% r\@{ %@Se%?% &ﬁc}é@%\}’%ﬁ N%%%(fﬁli ROC( 0) Rn,
OC( 0) NRg' |P§R ‘m% %3( BN, ROIRG p?zmsgomﬁgaoowﬁmsgomahﬁd DPOIEE1

=N12. 1) 1$RneR‘; | | - | ¢
( ) R’ islih CNVALGA eNRbiJ NS £ atic (vgm)&,myﬁ’g,g,{s 52@&%@1 e,

P(0) 01z, 4(&%1&1%;& 0) Rn, S( 0) NRgt 1n, ) 2R, " an In some

enbodi nment's I’S aryl, cycl oal kyI het eroaryl, or heterocycl oal kyl, each

optionally sub%t‘%lia@ﬁ{eoCWNP; 2, 3, 4 or 5 substituents independently

seI ect ed from krak g, c,Chi 1&%)6%1; 1 14 hal oal kyl ,
%%v ;th@&q%) R y?EO) N Q%J‘myn%&)%@ l%‘o‘%’ﬁﬁy NRgi Ri n,

NR8I C(O)N | Rhi , NRC[0) Rn, NRg' C(0) ORel, P(RP)2., P(OR)2, P(0)R TRn

. P(0) OR6ORN, By RInud R(6) ifdeTRanilyenlectB(H0M 210, amdc §maa&mﬂg,J.5@m<eny1 I n

sone enbodmtgan&xsy‘}clli\’aﬂdl%z%ﬂb&hyl%l Q?ctlo%f %Jé’frglai% . oa q akaIS“bSt' tuted by

1,2,3,4 or uen |ndepen ent y Cl4 al kyl, 024
al keny! , %’%}f@%%}«?tﬁo ﬁ\”y ; CN, NOZ, Or SRt C(O)R n,

C(O)NRgl e, O BORAR®, @g@mdew@w@mﬂm@g@u ol g(i enyl, N R,
NRgi C( 0) R, , %Q%?&%%&m? @gd%ep%%ﬁl)z P(0) 1251Rn P(O 01r 10Rn,

S(0)R, S( 0) In some enbodi nents,
RTh i s phenyl am*} §ﬁw§fﬂe¥4§%t@dﬁwdiom§ Ci3alkd, Gor halpalsyiliat i t uent s

i ndepeifde aldnyl, %Mbdyif@ﬂmm?a&@lancﬁjan@cyabégwa&yloz4 al kenyl, 024 al kynyl, 034

hal oal I tyl, CN, o 0(0) OR 0) 1
o0(0) NRg{%]g 5|M|\31%i Ng%%dgp%%ﬁsﬁqeg}r@% i 4 N%ég’ ldjzgg(el) (W 2,
P(Or52, PESTRe )W@ﬂl@hﬁﬂﬂy@}x@mm)amg.mn S(0) 2R, and

S(0) 2NRg' | I'm ongiandﬂhino@ﬁéfﬁvﬁﬁﬂibﬁdtoﬂﬂ@&r&sh b oA 2 .( LRARM) " 0(C taRb)

(CRall b)" g@xggege@h&g ﬂo al | 5" C(O) NR (CRaRb), , or (Cab5,C(0)0(CR5R b),. | n
some Etéo i rrents &?afl or (CRallb)"0(CRale)," 35In sone
enbodi“rent s, F%i cw%mth the @W)w@@)ﬂ(em@amt@e@m@mg@w} NRY( CRaRb) ,

or (CRZRb)nérﬁI(e&)iﬁc(tﬁE%ﬁ)kyzgouﬁ;n some enbodi ments, Y1 is (CRale)t or

(CRaR5" C(O)( i iments, X CRaRb)t

(CRI t b) " C( 0) ?@h‘g‘%ﬁﬂ (%Bthﬁb“?tgﬁl&?‘g%ﬁ%‘( eéjmﬁaf}wd{“aléé 6crfo'f)O(ae| e)". In
sone emboHFHEHR Bserogyelqaliyiemal t b)t or (Cr12. 1)"C(0) (Cab)v. 5In some

embodi ment's, RAR® kg REiidherdd: kith ine PUBLKEIY Wyl ., gach optionally
subst%ut ggn L er,r ) ég 4 or 5 substi tuenteg&ﬁ%%]%%%ﬁg%?ly sgﬁgct ed from
hal o, e %%“‘ﬁ%gf@&% O, 6 al kYnYL Cl4 hal oal kyl, ', ON, NC2,
o', SR C(0) ﬂi;CT({:(OOI)T(NRgI IthI C(0)01r1, OC(0)Rn, OC(O)NRgIe

NR51 C( 0) NRR. klmd\gRRh 1\ 1RnC( 0) 129, NRO(0)ORe3, C(=NRSNRgi I thl .
N\/IC(:NRV\RgIe (R%Z P(01?)2, P(O)R I Rn, P(0)ORel ORn, S(0)R,

S(0) NR8112. 1° 0 () 21e, 10 and S(0) 2NRne. In sonme enbodi nents, R4 is
aryl, cycl oal I@wsOmHet eroaryl, or heterocycl oal kyl, each optionally

subst5$ ut ed bxlngDZiS 4 or 5 substituents |ndependently sel ected from hal o,
014 al kyl, C24 nYL C2- 6 al kynyl, Cl14 habal kyl, Cy', CN, NO2, OR 1,
SRC, C(O0)R &(%)"ge I'thl, C(0)ORet, OC(0)Rn, OC(0)NRL12.111,

NRgl C( 0) NR8112 sy NRSI Rol . NVI G(0) Rn, NRi aC(0) ORel , C(=NR) NRgi | e, 15

NRgl C(=NONRgi Rm P(Rn) 2, P(ORel)2, P(O)Relle, P(0)01r10Rn, S(0)R

S(0)NRgl e, S(0)2Rn, and S(0)2NRgle. In sone enbodi nents, Rba is C _gal kyl,
024 al kenyl, or 024 al/kynyl, each optionally substituted by 1, 2, 3, 4 or 5
substituents independently selected fromhalo, G _r alkyl, 024 al kenyl O .
6 allcynyl, 014 haloalkyl, C/', CM N2, O', SRel, C(0)1le, C(0)NR5i Rm

M ME, OC(0)Rn, 200C(0) NR81Rh', NRgi C(0)NRg' Rhi, NR&Rhl, 1'lelC(0)Rn,
NRY1C(0) ORel , C(=NRI')NRst Rhi, NRs[C(=NRI)NRgtRht, P(R)2, P(0le)2, P(0)Retn,
P(O)ORel ORI, S(0)R, S(0)NRIIRhi, S(0)2R and S(0)2NRRh'. In sone

enbodi nents, R5' is aryl, cycloal kyl, heteroaryl, or heterocycloalicyl,




NRsl C(---NR 5NRg1Rm P(12.0)2, P(ORe52, P(0)1lelRn, P(0)O0ORe OR11, S(0)R
S(O)NRglItiil, S(0)2R, and S(0)2NW R hl. In sone enbodinents, Rdb is H Cl4
al kyl, C24 al kenyl, or 024 al kynyl, each optionally 30substituted by. 1, 2,

3, 4 or 5 substituents independent I y selected fromhalo, C2.6ailtyl, 024

al kenyl, C2- 6 ol kynyl, 014 hal eal kyl, Cl4 hydroxyal kyl, Cy2, ON, N2, OR
SRel , C(O) R, C(0)NR', C(O) 0V1, ogogcn, OC(0)NRgll en, NRgi C(0) NRLi Rm

NRgi Rhi NRgi GG )orn, NRnl C(0) ORel , C(a--NRI') NRgi Rm NRgi C(=NR) NRgi Rm P) 2,
P(ORel) 2 P(0) 12(jn ? P(0) OR6ORn, S(0)R, SCO NWRY, S(0)2R, and

S(0) 2NRg| Rm 3Bi ome enbodi nents, R4b is aryl, cycloal kyl, heteroaryl, or
het er ocycl oal kiydL, 2, &dcterépt i onal | y substi tuted by 1, 2, 3, 4 or 5

substi tuents: independently .sel ected fromhalo, C .6 alkyl, 024 alicenyl,

a. 6 5aI ignYl,. 094 haloal’kyl, CM hydroxyal kyl, Cyz, ON, NO2, ORei, Sftel,
C(0) R, “C(0) NRg"llIféIaI - t6P0%1n, OC(0)R51, OC(0) NVI Rbl, NRgi C(0) NRat i n,

NRgi Rhl, NRg1C(O)R1', N 1glC(0)0ORe', C(=NR5NRgi Rl d, NRgl C(=NI ONR! 911m

P(R) 2, P(012 (0)012. 510Rn, S(0)R, S(O)NRg' Rm S(0)2R8', and
S(0) 2\ri I th' . ﬁ%f"ﬁ’%’%}’r@q’%‘ﬁgwﬁ?& Y Rab is H In some enbodi nents, R5b
is H Cl4al kyI , C2.8al kenyl, 02-9 kyn?lz% aryl, cycloal kyl, heteroaryl, or
het erocycl oal kyl, each- optionally s ut ed by 1, 2, 3, 4 or 5
substituents independently selected frogmhalo. Cl-6 alicYl, 024 al kenyl,
02.6 allrynyl, 094 hal Cal kYl , hydroxyal kyl, Cy2, CN, N2, O', SW, C(O)R",
C(O)NROI R d, C(0)OR', OC(0)1le, 10 O0C{0) NWRh', NRg' C(0) NR9' Ri n, NROI Rl

NW C(0) RL', NR8IC(BYG%2. 1, C(=NRi)NRgle, NR glC(=NR5NItgi Rhi, p(fl)2,
P(0115®0) 2, P(0)12. 5&}3{0&4*)11((3{6))@?2;}5le' , S(0)R, S(O0)NR81Rh', S(0)2R, and
S(0) 2NRsi e9. %:ﬁrﬁ?o ﬁrrents Itn) is H d.g al kyl, 024 al kenyl,
024 al kynyl aryI é@ oall eteroaryl, or heterocycl oal kyI -each
optionally sulbep Ibylsfﬂw%haﬂB 4 or 5 substl tuents 15i ndependent |y

sel ected from haI o Ch§ pidnky k-iod&Bédhyiod K@Y hen 1@215}0 43/131&&1 61h351| oal kyl,

8&20) ﬁ;gl%@??ﬁ“% ﬁ“@%@f‘ﬁ?} Ry %I%FEQ‘IR%F%Y‘W E&é)dﬁ?? ViR é( 0) ORel ,

P(Rn) 27 RECROBgenybe-gyhoeyaien.or 2 Hoh 0REEERIorBE@) 12n, 8(0) NR9I Rbl , S(0) 2RL'
and §( 0)2NRste In sorren)elmggHmysmm%Qm@QRQIQM&&%EEI eigrta{&gl ments, R4b is
Hand le ig, Z{% : ﬁQa ken |, 0243al kynyl, “aryl,’ cycl oal | cyl,
heteroaryl F&’%tfq? OPEPORErELY s ttitted by 1, 2,3, 4
or 5 subslsqbﬁtlﬁéﬁtﬁ@dliﬁdbfpendently sel ect ed fromhal o, 09.6 alkyl, C2 6

| kenYl, 02-6 al kYnYl, 594, .y 2, O\, NOZ,
R e?:( ) Rn, 0(8) NR:](IIe %(oah%ll 51@&3%(%%%3%8‘;%MR| n, o

NR. 81C{0) NRgI R51, NI C&Rin, NRgl C(0)Rn, NRgl C(0)OR', C(=NR)NRgllel, 25

NRgl C( =NR5 NRgII@‘%OmPé@))@;neIR(, GRS R ingP( H)iiRiayinPf O H&iﬁh@ae =S4 S(0) NRO™ Pin,
S(0) 2R, apgnyd( 0) 2NRg1lt bi . In some enbodi nents, R4b is Hand R5b is

H C 9 al kyl, 02.9alke Q2. 9al kynyl , aryl, cycl oaI kyl, heteroaryl, or

het er ocycl oaI kyl, E%%apqyl)oﬁaliﬁ@a@ubstltut ed by 1, 2, 3 4 or 5
substituents mdep—é‘ﬁﬁéﬁﬂ@igﬁfbeﬂed from hal o, O1. 6 al kyl, 02.6 al kenyl,
024 abkYtl Y1, a1, A gab Kyh 30C(0)R, C(0) NRgI Rm C(0)0R51,
OC(0) Rn, 0C(0) NR’é(?(Ijltq?{Q NibA ar%%}ﬁ%g%@%y‘mgl Rm NRgl C{0) Rn,

NR glC(0)0Or1, P(Rn)2, R(01n2, R(0)R6Rn, P(0)012510Rn, S(0)R1' , $S(0)2R19,
and S(0) 2Nl VI Rodome dntbodinenss, @0 YERS:Sny] habi¥Dat 1c6dRAR) sussfithn: snilhbnis H and

-(V)-(11.59),, - ( X2 o ome enbodi nents, a and b are both O.
351 n some enbodi rre‘??téﬁ% d‘ﬁ‘akk }{‘ %both 0. In sone enbodinents, q, r, and s

are all 0. In sorm& kb Fﬁﬁﬁ%§SHn and p are both 0. In sone enbodinents, a
is 0.3n SOHEﬂ&mHE@LW@ﬁ?&sm@aﬁﬁmﬁpﬂﬁws&mmﬁﬁﬂﬁygyﬂ nts, bis 0. In sone
enbodi ments, b is 1. In sonme enbodinents, q is O. In sonme enbodi ments, q is
1. I'n sonme enbodlnent§ ris 0. In some enbodinents, r is 1. 10 In sone
enbodi ment s, §“$§e@¢mmmﬁ%©wéméwmddbnents, s is 1. In sone enbodi ments, mis
0. In sone enbodinents, mis 1. In sone enbodinents, nis 0. 15 In sone
enbodi ments, nis 1. In sonme enbodinents, pis 0. In some enbodiments, p is
1. In some enbodinments, t is 1. In sonme enbodinents, t is 2.




20 In sonme enbodiments, t is 3. In sone enbodinents, t is 4. In sone

enbodi nents, u is 0. In sone enbodinents, uis 1. In sonme enbodi ments, u is
2. In sonme enbodiments, uis 3. In sone enbodinents, vis 0. In some

enbodi nents, v is 1. In sone enbodiments, v is 2. In sone enbodi nents, v is
3. 30l n sone enbodi nents, the conpounds of the invention have Fornula I1:
HO b-t" 14 wherein: Xl is (CR Rb), or (Clnlb)"C(0) (Ol eR5,"; Rmis
Cl4 al kyl, 024 al kenyl, C24 al kYynd, awyl, cycloallcyl, heteroaryl, or

het er ocycl oal kyl , each opti onal | 3fb§€i uted by 1, 2,3, 4 or 5
substituents independently sel ected fr\om hal o, Cmal kyl, 5C2.6alicertyl,
C24 al kynyl, Cl14 haloallcyl, Cyl, My NO2, OR',C(0)R C(0)NRal Rm C(0)O01le,
OC(0) 1e, OC(0)NRgi I | hl, NRa' C(0) NW RWMP NRI I Rhl N1281C(0) R11, NR. g1C(0)ORej ,
P(R1)2, R(ORel),, ®P@®:RR', P(0)01eORi |, S(0)1219, S(0)NRglR6, S(0)2R , and
5(0) 2NRgi Rm R Bpib ol pmaal kyl . C24 al kenyl, 024 al kynyl, aryl,

cycl oal kyl heterogi’?RﬁgyﬁﬁggerﬂggcloalkyI, each optionally substituted by
1, 2, 3,4 0r 5 subSt ktBentfSRnddbendent | y sel ected from hal o, Cm al kyl |
10024 al keny| fhe@Z8 afWi@ynybthe:r @4 hal oal kyl, Cy2, ON, N2, Sit", C(0)R11

C(0) NRgl P211, C(0). . .OC(.0),NW RM N11. g1C( 0) NRgi Rm NRgl C( 0) Rn,
NRgl C(0) 012 et R{%%‘?, "%”%S“%%@S YRy OReRaRn C1-Sl) R |
ggg)NFSRﬁP|§E@$¥ﬁ1', agg@§$0)£hﬂﬁ.8'Rn1 J th is H,alky:k P24 anﬁenyl,
al kynyl, aryl ;i) oy ©YhhereRQLEROAE ¥ ix 0L terocycl oa , eac
opt i onal | yeRihablohtt SHDY. L 2 3.4 or 5#516’5‘)%??’3 _‘%‘éﬁt’g%ﬂﬁh‘ép@ﬁ ently
selec%ﬁf from hal o, TS Aips ko) qedmglly suspteaitairop E niteivi bal oal kyl |
e N Wk B ANl R
e e, i) &y, ML el | : e
P(0) Re' Rn, P(0)ORel ORn, S(0)l e, sfo?%&@r4§§%*?§ﬁ§szn, and S(0) 2NRsi Rm
Cy' and Cy2 are independently selected fromaryl, heteroaryl, cycloalkyl,
or het er ocyc| BatieEpbodiresnis et it @b hysumubsiddtwtoed; by 1, 2, 3,'4 or 5
substi tuent s hBGeREPISRLL: WSS from.hal o, . 014 al kyl, 20 024 al kenyl
024 als cynyl .. 014 1 ol ciiiﬁﬁﬁf&%ﬁ%?“TfﬁTgff{x0)0R6, 00(0) R1L3,
sl i bamei e LI
) ; 5 "het 1 Loan " oare
i ndependem, ky-s3¢l ected fromH, hal o, Cn:alkil, §%6 §W€%§gkﬁgﬁ&.6 al I cynyl,
0i 4 ha'%§|§§|, ryl, cycloancyl, heteroaryl, heterocycloal kyl,
aryl al kyl , cy®FEEPRYACEIRE Wi Mg f-mpidhareg hegirdeydiyl oRBndie hbsiany 6% Dalskyl al kyl , ON,
NCR)ZMSZIQS) ;ﬁ;‘(@s)l\igll, 38) NRg4Rm g(O?DOle, CI%( 8) %if , 4 S(Cé;))oNllg4Rm S(Ng;n
) ! . . ORnH e, , RMORf t , e,
S(O)NItme, S(Q)21e, °a§§h,s‘s‘ %%hﬁﬁﬁﬁ%‘%“e‘i“t“&y%é&?n%gﬁaﬁa OR g ar e ,
i ndependent Ty’ S8T 8RR 4 ¥ orfomlly epstigied by, 3, €46&°aal Cal i Oyl , 024 al kenyl, (C
6 al koxY) - Cmiadoksy bmbodihefs, Rl YNYb-meredh et I teroaryl,
het er ocywngia&d)gtyﬂlmd%| A2k kyl, nan}:f’som F!;ggjﬁgl gr%?&grs‘%ﬁj&%'g?%%%ao?eyﬂnﬁl kyl and
heterocycloaflc | ancyl’; . ’ ! .:’énﬁ RFY ar independently sel ected
fronég, Cl.GI%WEVFWW °ufs, Rl 6t FogibereORRG ook eyining 028 olky Nyl , aryl,
cycl 8al k§prmingfesren odcytiairaiyd: BRL QE ﬂymg% Ky ... R's —and Rg4 are
i ndependgnit by sekected from H, O%%% al $#¥£%f@§ﬁ§ﬁﬁﬁm%ﬁgy%ﬁwm§iicenyl
02,6 al kynyl, aryl’, cycloallcyl, arylallcyl, and cycloal kyl al kyl; 35Rh",
Rhl, and Rn1§ﬁ%m?%ﬂ@@@ﬁﬁeﬁmgﬁiselected fromH 06.6 al kyl, C3.6 hal oal kyl,

024 allcenyl, 02.6 al kynyl., aryl . cycloallcyl, arylalkyl, and
cycl oal I cyl al I cyl ; rﬁk %R@&Jand 11 tSgeth
they are attached fori%ﬁ‘%?, 5-, §7%r 7- he d

with the N atomto which
\ eterocycl oal | ryl group;
or R andWsMWyet her mﬁt\\{pa N at @m t g, whi ch fheyvare attached forma 4-,
5-, 6- or 7- menbered h&terocycl oatKyl group; r Wi and Rh4 together with
the N atomto which they are attached forma 4-, 5-, 6- or 7- nenbered

het er.ocycl oal kyl naup; ais 0 or 1;
ejo y n sgms a%bodingents, Ring A ig

o



mis Oor 1; t is 1, 2,3,4, 5or 6; 10uis O, I, 2,3, 4, 5 o0or 6; and
vis0,1,2,3,4,5 or 6. In sone enbodinents of Fornula Il, when -(r)",-R3b is
H, then -(R3a),-R3b is other than: i) phenyl, 4-iodophenyl,
4-chl orophenyl, 4-Dbronophenyl, 4-nethyl phenyl, 3-

15net hyl pheny1, 2- net hyl phenyl, 2, 4-di net hyl phenyl, 2, 6-di net hyl phenyl ,

2, 5-di met hyl phenyl , dlnethylphenyl 2- nethoxyphenyl, or

2-di met hyl am no- 5- nltrophen %%u1 ég i) -CH2CH2NWRY, wherein each
IL" and RY is, |ndependentl yl~~0(0y+.oxadi azol e optionally
substituted mﬁth am no, or p ny option I“ havi ng at | east one
substituent which is nitro; .3 aI ,N-C(0) - (C14 hal oal kyl ),

napht hyl , or benzyl. In sone e odi nents 3 is O. g al kyl . In some
enbodi nent s, RrkpniesmbddylentQRnpgter oaryl , each optionally substituted by
1,2,3, 4 or 5 substituents independent selected fromhal o, 01.6 al kyl,
02_6 al kenyl, C2-6 al kYhyl, C h IkyIL‘“,Xz.L CN, N2, C(0)R C(O)NWR. 31,
C(0)OW, OC(0)Rn, OC(0)NRYIRhl , NW NVWW NRal Ri n, NR gl C(0)Rn,

NW C(0)012.n, P(Rn)2, P(OW)2, P(GQIWRyn, P(0)012 10Rn, S(0)R, S(0)NRgile2,
S(0) 2R, amiSUDZM%lHﬂ | "~g6ne enbodi nents, 12, is H aryl, or
heteroaryl, each optionally substituted by 1, 2, 3, 4 or 5 substltuents
|ndepe9dently selected fi-om halo, 0Ol-6 aIkyI C2.6 al kenyl, 024 al kYl'l Y1,
C4 hal val kyl , Bemeywbodiares. RiceH, COMR), CSWDR C(Wg.gﬂﬁ@})l%ﬂkyhlagﬁo) ow,,

OC( 0) 1e, @@@aolaywwtwmmwr@(yaaa a?%l %r%%]R?o NW C(0) ORe', P(R) 2,
P(OR ") 2, hePﬁoQ}&c%ncﬁéﬁn P( 0) OWORn, S( 0) S )Nﬁ T S(0)2Rn, and -
S(0)2NWle. In sone ‘enbodi nents, the conpounds of the invention have
Formula I: ) jReemgsbodimats. Nys K, CEOIR, GONNRRRY), of ®R2R5b 2 /m\ n ' p
wherein: Ri ngmomsmo&mémnﬂaem@@ﬁ gqggsgjyyl or heterocyclyl ring optionally
substiguted b E%éas bé . E%/é d, and 172 are |ndependently
selected fro xt E% i ,,CXCRARb) (01212 b) 11C(0) (CRaRb) "
(CRalth)" C(O)NRVFG%%P@?W@G&ﬂHtﬂ,,CXO)O(CRaRb) (CRaRb),,C(S)(GRaItb)

(CRal / b) " C{ S) Msbiad GRaRR ﬁs@@ﬁ? e 0) NvFard)
o)) SRR TR I LR )

E( 0) OR8, ﬂ@@@dkgﬁkwaoﬂﬁzmxmﬂwm , €24 cal k] @ﬁ(ll,swla[( (If)RT b aLkyl alkyl
et ergar yeydret 8 -1 Y oa a eteroary al ky
or heteroéy%loal%? ﬁ&?rﬁ%&hfﬁﬁﬁkﬁ E”‘ﬁi C6APRY © 15R3b,
and $8Y% hﬂ@ﬁ%@% 'SHRBE PEOR D, B(mn@tla& md)j@w‘oRfcg(b)ﬁl kenyl , C24
aI|CYnYlSK@NVFR“GMmﬁﬁathbL heroaryl or heterocycl oal kyl', each

optional |y sul or 5 substituents |ndependently
sel ected from %gt%ée%b%%n%g }T’L‘Iﬁ/ﬂfwl Uﬁﬁteroéry}aqaﬂ’é’ﬁ%ﬁaﬂm@s%ﬁﬂby riu,y21 3,4@ hal oal kyl ,

N2, ngu bstigpghis ingeryRelly s@@@ NRgile 01 2 O). ke %Lﬁgz;ﬁl G ggggﬁpb;\ml RM
A C(QON? %@g;%};ﬁ;g %!ZR Eﬂ; 5% Pg&gﬁ@g QPM&“%@M PP 3 ore S( 0) Rd,

S( 0) NRne Y DN ORANREGE)R'S NRF OR0m, kenyhnreG24 al | gnyl, aryl,
cycloalk%R”Ch@R@mw%ﬁmeﬁ p(dret, e gh by 0 b pstltuted by
1, 2, 3,4 )I‘%{%.Hrbstl tu)gn'gs ?n g%gnd’gﬁdg)lb)% g%l %@%dg@l&%}% %((giﬂ * al kyl
C2 6 al kenyl,” C2.5 al kYnyl, Cl4haloalicyl, 014 hydroxyal kyl, Cyb, ON, NKQ,
SF? ’:L@S(F;) " o dyﬁtgle eggﬁ;)rgﬁsﬁﬁsmmyl@@?ma sgbsm(e@i)yﬁlz 3, 496K Q‘}’ﬁ%’ﬁ%%

g a@&m [+ 2 o, |,
NVI O = NR%)@ﬁ of 1F>(110 I;2’11 %I %%;(@ %ken% gg@}kéfh@si 0)R,
S(0) NR 2 ‘?XY%( 0=, GRS ngg@mfzqmw RAD)GFS", BLORT,

OC(OINRERH, NRE C(O)NR“R}” NRFRY, NREC(OR", NRF'COI0R®, G C=NRINRF' R,

NR¥C(=NRONRIR, PREY,, PIOR™),, POYRSRE, P(OYOR®'OR", S(OIR™, S(ONRFR S(O) R
and S(O),NRERY, j

30 Iv some embodiments, R is aryl, eyeloalicyl, heteroaryt, or heterocycloalicyl, sach optionally

substituted by 1,2, 3, 4 or 5 substituents independently selected from halo, Cig alkyl, C,; alkenyl, C,

10



R51 is Cl4 al kyl, C24 al kenyl, 024alicynyl, aryl, cycloal kyl, heteroaryl,
or heterocycloal kyl, each optionally substituted by 1, 2, 3, 4 or 5
substituents independently selected fromhalo, Cl4 allryl, 3002.5 allcenyl,
02..6 al kynyl, Cl4hal oal kyl, 014 hydroxyal kyl, Cy-2, ON, NO2, OR', SR',
C(O) R6 , C(0) NRd ed, C(O)OR‘ OC( 0) 120, OC(O) NRY' Rbi , NRglC( 0) NRdl e1l,
Nitgl1/111, NRdC(O)R b, NR81 gORel =Nl ONR8i Rbl RC( =- NRI ) NRst Rbl ,
P(Rfi)2, REBTRS @)@aﬁoaﬂmymmﬂm%v FIRENOI: OR" SFRS), R@)R%@@)Nﬂ "81RbI ,
th 0) ﬁ Rlét @?m% 2)5@2@@@;31@@‘ ﬁw‘cgoms*ﬁ@ N@ﬁﬁm }ﬁﬁc)@ & {WreC ng&i@a"t oget her with
e Nato ! [ Qr m &

het er ocycl 3 6\&1)%%[5@ ga &ﬁ%gﬁ% thu}f@}}( Byf’%’)(’g O% S@%b
subst i tuerﬁ(@)@fﬁﬂé}ﬁ@ﬂﬂwﬁﬁ@)ﬁ%ﬁ‘@bt ed fromhalo, Cmalkyl, C2,6 aI kenyl ,
C2.6 alkynyl, | pav fyi R811281
3 0) 012§(1 m( )sémb@ﬁb%%%&% R 1% Urlguroa ch H%%ﬁ%t%lé%dhy,} ZN%P')CSEI )Rn
NRgl C( 0) 0132‘35??1%%9(@99@@%@3“(1@56%%@0 Cs 2% e St OFZRIRS HRppatiot. L

- (111) - ( RAZarle¥Bls cRADN 80 oo, cONFBOIT R tienekhage, v th the N atom

to which the = el o eterocyel oal kyl group
optional | yog( %t 3{'}%% 15 nlgh MR SEO)EOWSGQ‘P% Géﬁ\fRé Qrfilgependent ly

sel ected fwrﬁ(ﬁmmx{g‘ﬂl‘ -PCB&}ZJR&QR“)Z Q@y&‘r«éln’(owbkﬂ C)B", &l RYRYH". SIO)RR",

hal oal kgyl 4, NEMRs NO2, OR', SR', C(0)R, C(0)NR81la, C(0)OR 2, OC(0)12.11,
OC( 0) NR8I R18 ﬁRslc:( 0) NR81RQ qJsi bl NRBLC(O)Rfj, NRgl C(0)01281, $(0)R81,
S(0) NR81111f i , ISPy PRCUHGHE: Ps% Dy RiRpEpRal pgbges By b 2 3@‘%@@ s%ﬁ%fw,s C2-6

al kenyl , GadeBenadnkyse)ehied Hoin hi1alQAdIG V. alidiyy, IC,.c 6 @al teykiyl @t er oar yl |

15het erocycl oal e N 1, ryl al kyl,

het er ocycl DATRYA l%ﬁkcg?l CXI@I%; %s&&cﬁﬁ @)ﬁ %{Vﬁ@gg (%8 gbRb2,

C( 0) 012e2, ommgtaf W'C(@@Rﬂmmsaﬁmgmmﬁw‘m@aﬂ C)REHNRNEEB2C( 0) 01282,

=NRI ) NR: | p 2 i
o oSN~ B GOC T A TR SO
and 12.8 af8 qSPB%p rrdently selected fromH G 4 ,alkyl, aryl, heteroaryl,
cycl oal kyl, 20keferatytinas Rk, arciphkiah, |hetyzbazy1heh@err@@mga]k@ dey optionaliy
cycl oal | Cyiueéah&xk%l %&dm%ts&é&&: tﬂn@% dﬁﬁ&lﬂ Lé&we eg, @Q&fgﬁqr@' ISt i tuted

by one or nore su uen NO2, OH,

al koxy, Cis ﬁﬂﬁwi&wp@%?k%?ﬂ Cérrﬁﬁd‘londg% é‘R‘k)ﬂ( r{%ﬁo)l\@ﬁR %PERRky@%ﬁiRno Cm al kyl ,
C2. 6al Iz(o:engat(o)mdzhmﬁg‘cm}mglw 'Rg‘RﬂsNRgaJud)RR&lmsaI@ouanpg@m'jzy sel ect ed
fromH, C4 P(%)g%ungh é%@ﬁhkgagsﬁ @@XJ S(O}C@Rg@thSagy nyl, aryl,

cycl oal kyI % g QI8, and
Cydare i ndepené@?ﬁ’ﬁﬂle?n@élm@éft 8 1Sﬁ?yb?ﬁh§?f9qu1 c4tb pRipAY PG bY A4S or

het er ocycl @adihemt indepacdatopkdiabul hito Sy ek, ouf Sdnd Y, Jakydvl, Q. bebatkc@r 5

ST R R R

OC( 0) RE GPRRBERGE R NIB* @QWHSRQ‘@W&WMP@“WR@W@) 01288,
30S(0) 1213}»(0&559)@@8@@ f sg@)gg@;wmaug@h&@@w NR83R83; © 128 and Rb
are independen sele al kenyl, 02.6

2
al kynYl, C - 4 EARGELS ?f‘f‘m“a I‘S%Wcolpgégk’ﬁ%m?‘fﬁabé{:}oza;%yﬁ"}'5WET“E’F’%ScyCI oal I cyl ,
aryl al | cyl mdapy@marsekcyrbcaﬂrqnynazo e iyl kel Gk plioingit 61 0Byiy0 &Y Gy Nakkyl . ON,

N2, CReb, ofR s GIONRMo gfg%ﬁ Q) Nﬁﬁf&ﬁ@f‘l@c 0) 8Fi o0 0k ity 0 0 NR8412bd,

1 \ Rb'
lF\>I(R|§z§3 %19%( 0%%&%9@ bﬁé fﬂel’(‘)& & ﬁ@@z’\%ﬁoﬁ ‘2@ NRSI( 0) 2e, >

and S(0) ZI\ISK,O)NRB‘R“ S(R)zR’il sndl-S{O)@JR""Pé‘I kyl, Cm hal oaI lcyl, 02.6 alkenyl, 02,6

Y EXELSAkaYs e ek CseloeXShopl by B s 1 O

NC2; . N
al kynyl, a Rb)uES?g%ﬁ%%ﬁ%Wf (%ﬁpl&ﬁ(@é CR%}V cycl oal i cyI al kyl ;
RO2, Rand Rm ariesonn celpeneen v iy (crekpot €8  ya@orkt),. Ché al kyl, 014 hal oal | cyl,

C2_6 akkenyl, %nggm@c!dﬁ%@é’)«ﬂ %éaﬁglk?ewwp@(o?(cﬁk afg*l)gyc?ﬁk (&) ei @l ogl kyl

het er oar yl het er oc cyl “oaryl aI Kyl
or het er oc& Bar YRRy - and Rf4 are i ndependently

selected fromH, C/5 al kyI 4 haI oaI kyI cz 6 al kenyl, 024 al kynyl, aryl,
cycl oal kyl, heteroaryl or het erocycl oal kyI ; Rg', R Rgz, and Rg'

are independently selected froml-1I, 10L4 al kyl, Cl1-6 haloal kyl, Cz_e



10al kenyl, C24 allcynyl, aryl, cycloallcyl, arylalkyl, or cycloal kylalicyl;
Rh', Rh2, Rh), and e are independently selected fromH, Cl.6 alkyl,

Ol4hal oalicyl, C2-,5 allcenyl, 024allcynyl, aryl, cycloallcyl, arylallcyl,
or cycloallcylallcyl; or W and Rh' together with the N atomto which
they are attached forma 4-, 5-, 6- or 7- menbered heterocycl oal kyl group;
150r 12.22 and Rh2 toget her vu'th the N atomto which they are attached form
a 4-, 5-, 6- Gisoffecnifombared ih @y@ﬂﬁbﬂg group; or 12'2 and Rh2
toget her Wthlﬁﬁﬁe%&bgc Lom to . gRth &Y, & trathed forma 4-, 5-, 6- or 7-
nmenber ed het eroc KA % (GRS MC(O)(CR“%} (FRR)EHONRIC R yed-her Wi t h
the N at otﬁRtfb)u%%@RR%ey are attached forma 4-, 5-, 6- or 7- 20menbered
het er ocycl oal Ihﬁsysalne@{bmmem%{!lg p |s 0 or 1; bis Oor 1; m
is 0 of 1; %}SQIES% A S@R%)N%F%CWR is 0; 30t is 1, 2, 3,
4, 5 0r 6: uis o DduﬁemBR 3 Craglicgs Cas allgpgh, oy Ci Slkﬂm ba,chébuorﬁ],ly4 5 or 6,

At vari ou%lb%tuaé@sl 1B 4 & sypstiasenidpPediif deleadd R LS UDS wuen‘ﬁkzgn pf. conmpounds

of the i nwestien, i 86l A fpe n.a s %peci fical |
nt ended ﬁgﬁy“ “@E’ﬁ‘y%? %ﬁ}‘?ﬁ?ﬁ* 1. Ss e APy © LN ’
n

subcor nbl@ Cé:ﬁ\{r;?@o’f f (I§ Mermbe & @u@@)@r,uaﬁstcaml cengispeREor exanpl e, the
term"Cl YRR, 8RS paedihs aohry' @ ndedrt Q. ndi ol scl ose
met hylo  ekbylo,nEdeal kyl , Ce alkyl, Cs ®ky 5 ﬁj%ssﬁ)‘gﬁ e fofhe ) O9F

further intended that the corrpounds of the invention are stabl e. As used
herei n "st abl & °TErR1EnEE, Ry parhrotnth ivatoxys oStafefob;gio@R, ledth 5@@4@1 to survive

i sol at i orrtstruted s ef Yk ofl L Gbeiead indpthidhy s@;éc%ﬁ}ﬁ?m%t@%?t ' OP ﬁéﬁra%%@u&l c and

preferablsm pabl LatiQn dat n e agent .

is fur Clt?kﬁ@ o2 h%}eag%za{:gd t’hat’ ?(%‘etét% (2(0%% tCtQi‘éwl ROGM'. on, whi ch
are f or c gﬂp NS, Nﬁg%e‘%@m@km%(ompacm)m@du ments, can
al so Be Q%I@[:ﬂ@m%PR"’CHHﬁJZ,IPﬁ_‘uRtQZnP(Ujkﬂ@ﬂ (53 fgrr? nv rsely, various
feat ures Qf sbfigrsigavention which are, for brevi @% dg{ Hthe cont ext

of a single errbo nment, can al so be provi ded separately or in any suitable
subconbi nat i o‘ﬁsomeft)bﬂﬂému@éﬁzﬁémemcztmyt exrccpﬁgalahltqyéachdpgm ant to refer to a
siat( ulrat echbiindedog a0 o0y @b&ﬁm%%&&mﬁ;&&gh Ch%gg (a%r %ne%}tzt}e(g Ei(arfplje

al kyl gro iAc : . priopyl an

i sopr? IC)HR% b (E;%}]a&lofl%y ey r}ﬁ\ BI&N% SiRsoc\k?EﬁRinOﬁNIﬁlthyﬂppﬁjeﬁC@bR“(e g.,
S e e st S o,
rom ENRIBORY f R s i Apout 1 gm o abou
8, from gntsﬁoe)? abeyt 6, (fq;mongl Bo Zbout’ @6 %‘f@ﬁi ?@)%ﬁuts(%l%ar bon atons.
el

15 As use "al kenyl" refers to an aIkyI group haV|ng one or nore
doubl e car bors @a’ﬁ beindivond 8 isExa rploalial hkteﬁaaﬂzt &ﬁz&&@@qbaﬁl&f Ekgi?ﬁpggnﬁﬁfnyl

o Stg”tgz“bmtﬂf A grfs“‘t’st‘:‘em%é“%%ﬁﬁ S B S Mmoot Byl o oups
incl tde &f ﬂ% %In EPW@% CN, %t o ORheRT i K@R " AHONPER" heromiry, ocibaroal kyl " refers
to an al Ry© W&@W&i@mgﬁﬁmm“‘m%(bﬂhqg@r@ §mst%tﬁlgﬂ%§g120aanpl e

12 T

hal oal kymm(mggsiﬂcl iy ot 1 20 and the |iKke.
As used he s ar bocyc@% g?@ups ar io%gtgm%{?& %(p)}gth SEBES ni ng no

doubl e of" %@‘&Fe bonds) or unsaturated (i.e., containing one or nore double
or triple bohdsx)lumbczdmalmy‘drs@lca,rgbl@ﬂ G}Pdn@ﬁﬁ@écngﬁcg&pg%gspy groups can be
i

NONO30 Orsu@AMEMC] 1 6 havi rern spirocyci es).
Exanpl e P bocw:cl (%Dr%(s)gubgmlmﬁts fng%ema}ﬁf% PO hal%\}el%ﬁ&zy#ﬂenyé@l opentyl ,
Pt

cycl ohexXyty™e @W@ﬁ@ i YQﬁh@@ﬁl©béhﬂ§Dyb “tm%cqmgwqgﬁmﬁ@qunyl
cyclohexHDyHW(mqb Nt o NReRPI Ryl LRANNN henyl, and the
| i ke Cardy mbggu(ﬂﬁgEﬁqgia$oﬂ8{%12?¥ ﬁﬂﬂg§®$-%Rdlgwgﬁ-aronatlc
(e.g., oaI %S }E%n% gﬁbécf'(%ﬁt@@)%éiﬂbﬁ@m@Rﬂ,g‘s(@u?)s can have from
about 3ft%ﬁﬁh%uﬁﬁﬁﬁﬂoadB@mNmFmﬁs about 3 to about 20, about 3 to about 10,
or &bout 3 tgsﬁggﬂtmi r used herein " refers to
monocyclj,¢.or, bﬁ(?l?y y(%llm?l% l?e g: /TG ey OBIFet%’Cﬁ@BE‘ ‘?atllr?@@)‘aﬂBOar omatic
hydr ocar o gory %St%%%taéendaﬁﬁte&qutted imaphthyik aant haseay!

phenant hrenyl, indanyl, indenyl, and the like. In sone enbodlnents, aryl
groups have fron16 to about 20 carbon at ons. As used herein
"cycloallcyl" refers to non-aromatic carbocycles including cyclized al kyl,
al kenyl, and alignyl groups. Cycléalkyl groups can include nono- or

pol ycyclic (e.g., having 2, 3 or 4 fused rings) ring systens, including
spirocycles. In sonme enbodi nents, cycloal kyl groups can have 35 from3 to
about 20 carbon atons, 3 to about 14 carbon atons, 3 to about 10 carbon
atons, or 3 to 7 carbon atons. Cycloallcyl groups can further have 0, 1, 2,
or 3 double bonds and/or 0, 1, or 2 triple bonds. Also included in the
definition of cycloalicyl are noieties that have one or nore aromatic



10 (e.g., "heteroaryl") or non-aromatic (e.g., "heterocycloalicyl").

Het erocycl yl groups can be characterized as having 3-14, 3-12, 3-10, 3-7,
or 3-6 ring-form ng atons; In sone enbodi nents, heterocyclyl groups can
contain, in addition to at |east one heteroatom from about | to about 13,
about:/ to about 10, or about 2 to about 7 carbon atons and can be
attached/ i nked through either a carbon atomor a hetero atom |In further

enbodi ”entﬁsuq’“?ﬂ‘@4WWL@QQWI&@M%PWNF%R(B;SR%G%P (gy(g@%]%gi E,3]25 0X0 or

sulfido s ] 2 Or_a njtrogen dtom can anpl es of
het er ocyc%r%ﬁ@g{i’ 98@3%2 %L]"gﬁ@fpi}ﬁﬁi}{“t WWR%(DM,N}UM@ORZ;?W :
t et r ahydr 6T RRINGAR", ¥RHACratTy pREE T Pty B(o@e,%)ﬁ?{cgkhyfdp@%gaégﬁ g@%ﬁy I

idi ,

1, 3- benzo@t@%@lf@‘ss{ﬁﬁlﬁzg}fﬁsf(ﬁ- sgiane, pi peridinyl, “pyrrol’

[ soxazsl i di nyII, | sot hi azol'I’di nr,” pyrazolidinyl, oxazolidinyl,

t hi azoli di nyl " {°Hf Fpedmend Ry E and the like, as well as any of the groups

li sted bel ow fioswomdastbamaas y¥ is Handaknet ene ogl kyl ..\ Jurt her exanpl e
N G

het er ocyc o i ri m.di nyl, phenan , ant hrol i nyl ,
phenazi %y%ﬁé%%ﬁtﬁ%{gi@aﬁ‘ﬁ ;l‘/a"ﬁb?%"é?i‘éﬁ‘ét‘%ﬁeﬁ?/wiv&ﬁeﬁmﬁaﬁtﬁwg pht hal azi n§;| ,

;1)i ger5 aéi ?g;fgfe‘ﬁ?ﬂﬂbﬁe?@qd@%%hﬂ&%e'céﬁyl_m;mralkmy[,icgjﬁya!nq»n}lj_,cggha@?ﬁq@rcg ahycir Iopyri dyl ,
1 &1 9, O el @Ry EL ., ol gar y -piperidonyl .- piperonyl,

pteri q{} Y b UL Q;?Pil Ngra’q%fﬁylr?g)%nbf%ﬁ%%afé@%l»WKQ)RbyrazoI inyl,

pyr aé_o y: NR%%%%; &aﬂiﬂhg{() WB%’;QIM &%W@g)p&%@ﬁﬁc%bml{%ﬁﬂ dot hi azo: el,
pyri di nyl NRUSFRRIFRT R PIR"R] /O], pORYRe n dA%RE w gLl-pyrrolyl,
pyrrolyl ,mggmm@@yci r of uranyl , (Pgrah%}?g?soq’uﬁ%l’?’@gﬁm ’g{%iR :
tetrahydrqu|noI|nyI,_tetr%golyl, 1, 2, 3-t hi adi azol yl,

1, 2, 4- t hi adi aZoP¥A erpodynegtst | it Guzablyy 0. alldany@ KL, FHGGRY, baryl, Lhbazel yl, thienyl,
t hi enot h!iamhryllqrhétdﬂci,c@jmmﬁ%@lQﬁﬁmﬁylgélb@ﬁ}&{gmeﬂay\@yjjDFSgQ{’{O henyl , triazinyl,
1,2, 314 1iazohYolu fc%ﬂ%fmkzﬁ' gzoag%ﬁzl@%éﬁl-t iaz0ol YT 7 % eny!,

oct ahydro-|a§oqu nol 1 nyl, o?(} ti AR I,»@g*@lky’@%é?gjdiaizdtyybr,&,lvoz,_ _

1, 2, 4- oxadt a¥ol GIOR 1CESRGB abiCoRs|, pLoy?, dofomxani azobyhnpeaxazol i di nyl,
oxazol yl ,NR®30, xpeazoki diptytoiofip 2 Q| i i.0vl...gui noxal i nyl,

qui nucl i GdyRpghigm g&{)}%gﬁ n&%k )gzg’gfiﬁﬁ(b%éﬁ%%#é’g%@% Beﬁ@?ﬁranyl ,
benzot hi Of(L}I’ anyi’, nZ0- (ﬁ?zﬁ%gf?enyl , benzoxazol yl, benzt hi azol yl,

benztri azol yl instresmbetwaz @™ & benzi soxazol yl, benzi sot hi azol yl ,

benzii®t dazol i Rydme ABIdRELE ' kenyl., hol i nyl, naphthyridinyl,
deca- hycicgcg) i @éjgii %I , 2Htkglqlg-%%?\Zgﬁ%ﬁ"g@g’ggf'ﬁa{‘mﬁ:@*aﬂq’nﬂv aryl,

di hydrof u o‘?%j,’ FEPTE T AR Ol avch cpimabibstified Bzan g4 or € anbazek V| |

_42_15- calr b*%?ﬁm@mﬂy_s@mdbmw,fmaﬁymdm QH]&@‘?@Z"G{ 'yggg‘%%’aﬂ?fhﬂngl : nyl i

i m dazol iy [ [ nepkiM dazol vl 1H 1 ndazol'yt'; “i"ndol enyl,

i ndol i nyl ; %Hcgﬁg %’ngi’%m% ic(gﬁiqéwm - PR neePIR"anyi , i sochr omanyl ,
i Soi ndalzgg@)m‘i wﬁ@ﬁ)WEfl, N mf "R grioyR, SRation Iﬂi’ (gglmi I\}Rs‘ﬁt’gi azFI y: and
| sox&@zol JWR*CENRINFER eRND #Q ti £S. e azetidin-l1-yl, ‘
2, 5-di hy%d%t&I@%lr ol - 1-yl @pﬂp%@?‘n%{’%@%S%i»_g@lg’z?(ﬂ yR. - Sk ol i di n- 1-yI ,
i soqui nol- 2- ﬁ% ) pyigeiddlzﬁns:lR\-"il}’Ban&Rg-gilwl S}dropé;}i{fl nél-yl, ‘

2, 3- di hydr oi rujyks dmbplimerts, B 4,Hmil RY kalyy .06k 'Q,- » 1 arl

t hi eno[ 263)31'0511]:}&%&&6&8@'0@5%%@0103; 1, ea ) MﬂWY:ﬁl’Y:

3, 4,10, 10a-t et rahydro- 1H pyraz oL PPy isHhtpiedinyy 2, 3, 4 onf, abinmnte -
hexag%dr%l-eﬁ“yn val Sr%f‘@f?mé‘]a Ur i e glsehyl, Gy nlataino], BalRka] qEIcRONDN- 3- Y
di az

ﬁnORi’,gSlQ{il, CIQB B(GWRHRY, C(O)OR®, oc(o)Rﬁ,oc(o)NRmI%ﬂ %Rgl ONRERE o f
Stetra h o knglin-3-y1, 1 4 4a, 5,6, 106-heXahydro- 2H benzo
i i soqui %ﬁﬁ% ghﬁ?ﬁ@ﬁ@;{ﬁ SCOL S P(%Ry‘}z, P(O)R“RQ, P(OYOR®'OR", S(OIRT, Y [
3, 3a, 8, 8%“3\8% iah%&@?%s?ﬁs@)ﬁmgﬁg— cycl opent a[ al i nden- 2-yl , and2, 3, 4, 7-t et r ahyd
ro- 11- 1- azepiuvorde gubpdim@ZeREN-RUYH2) R™ o 1 o AS S € NEEELR, _a "heteroaryl”
group refer Sﬁs%@s{a?%ggmﬁ%tggdﬁgg ro)cycllse ﬁg\slpﬁ%?%t)“’&e)égt S&he heteroatom ring
menb such as sulfur, oXygen, FE G trogen. Heteroaryl groups include
nmonocycl i ¢ 1558 Fopgessidand (2 gt 0. having 2, 3 or 4 fused rings) systens.
Any ring-f or misng JMNbahamsl J);, andRelgf garyl group can al so be oxidized to form
an N-oxo noiety, Exanples of heteroaryl groups include without limtation,
pyridyl, Noxopyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, triazinyl,
fury!, isoquinolyl, thienyl imdazolyl, thiazolyl, indolyl, pyrryl,

oxazol yl, benzofuryl, benzothienyﬁ? benz-thi azol yl, isoxazolyl, pyrazolyl,
triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, 15
benzot hi enyl, purinyl, carbazolyl, benzim dazolyl, indolinyl, and the I|ike.

In sonme enbodi nents, the heteroaryl group has from1l to about 20 carbon
atons, and in further enbodiments from about 3 to about 20 carbon atons, in
sone enbodi nents, the heteroaryl group contains 3 to about 14, 3 to about
7, or 5to 6 ring-formng atons. In sone enbodi nents, the heteroaryl group

~ N A



Forrmul a 115 al kyl, the alkyl noiety is understood to be an al kyl Iinking
noi ety such as -CE12-, - CH2CH2-, CH3d ic etc. The conpounds descri bed
herein can be asymmetric (e.g., having one or nore stereocenters). 20 Al
stereoi soners, such as enantioners and diastereoners, are intended unl ess
ot herw se indi cated. Conpounds of the present invention that contain
asymetrically substituted carbon atons can be isolated in optically active
or racenic fonﬂﬁmm@@&HQQ§a9£mBQ&%%9ﬂprepare optically active forms from
optically acthgg}st r%jn materials are known in the art, such as by

resol ution of Tacem e M Xt tFés or by stereoseiective synthesis. Many
geonetri c i sorfeyome ghbodirefd nis,1. C=N doubl e bonds, and the like can 25 also
be present in g he.cpoURds;.gescribed herein, and all such stable isoners
are contenplated in the present invention, Cs and trans geonetric isoners
of the’ conpoudy¥™Bf el R&dnt i nvention are described and may be isol ated
as a m xture dfsomgen®tited! qas. separated i soneric fornms. Conpounds of the
invention al sg, includg tautoneric forms, such as keto-enol tautoners.
Conpounds of the inventloﬁlcah al so include all isotopes of atons occurring
in the 30i nt erhis8f Hthedmes 1§ fhal conpounds. |sotopes include those atons
havi ng t he safesoat effoGmider. but different mass nunbers. For exanpl e,

i sotopes of h include tritiumand deuterium. The present

i nvention alsgg%%c uaggm%ﬁﬁ?%aceutically acceptabl e salts of the conpounds
descri bed her & e agbodimeny. siek.ei n, "phar maceutical ly acceptable salts'
refers to der inwabé #®8cu0dnsthg ¢di scl osed conpounds wherein the parent
conmpound is mpdjfi onveni ng an existing acid or base 35nmoiety to its
salt form Eggﬁ% Eﬁgggﬁﬁﬁé?ﬁéceutically acceptabl e salts include, but are
not |imted t& SO wépdikensming.gani c acid salts of basic residues such as

am ne¥; al kal in s6fic Ib@RRAINE S@ktS of acidic residues such as carboxylic

aci ds; and thﬁsgigeb The pharnmaceutically acceptable salts of the present

i nvention include PHE"EERVehti onal non-toxic salts or the quaternary
amoni um sal t % sepe ephadlinpag,@rit 1.conpound forned, for exanple, from non-toxic
i norgani ¢ or BegaUL.RELdS;; The pharnaceutically acceptable salts of the
pr esent inven&%&g cgn_be synthesi zed fromthe parent conpound which
contajns a basi ¢ P YEFET¢Enpi ety by conventional chenical nethods.
GEneﬁQIIy, sushorsginbsingam the. prepared by reacting 5 the free acid or base
forns of thesgGRMROURLS: WM t,h @ stoichionmetric amunt of the appropriate
base or acid in water or in an organic solvent, or in a mixture of the two;
general |y, nofagieBtR™ Y 4 §i ke ether, ethyl acetate, ethanol,

i sopropanol , lasonmeebaimietis,iulser. are preferred. Lists of suitable salts are
found in Renhgg%g@mﬁgmgggggq?eutical Sci ences, 17th ed., Mack Publishing
Conpany, Easton, Pa., 1985, p. 1418 and Jounzal of Phannaceuti cal

Sci ence, 66, BSE§FPfimepngk Bf which is incorporated herein by 10

ref erence i n Ik tomeentoinetty vis 0. The phrase "pharmaceutically acceptabl e”
i's enployed heLeln.id.9: %§%§&}to t hose conpounds, naterials, conpositions,
and/ or dosag? forms which are, within the scope of sound nedical judgment,
sui tabl e for U¥EFRPogigAtact 20 th the tissues of human beings and animal s

W t hout excedsioneehidRinGiid ¥is 3. irritation, allergic response, or other

pr obkem or C%ﬂﬁhkgﬁ%&%n‘ &onnensurate.mﬁth a reasonable 15 benefit/risk
ratio. The present” PFAVBRITOH! 4 &geripndavidemmpiiodr ugs of the conpounds
descri bed herein. As used heHéip, "procings" refer to any coval ently bonded
carriers which release the activg parent drug when admnistered to a -
manmal i an subj ect . Prqgﬁu sy can pe prepared by nodifying functional groups
present in the compounds {n Bt/ the nodifications are cleaved,
either in routine 20 manipllation n viyﬁ * the parent compounds.
Prodrugs include conpounds wherei nyhydrigxyl, ino, sulfhydryl, or carboxyl
groups are bonded to any group that?kyﬁen adm ni stered to a manmal i an

subj ect, cleaves to forma free hydgoxyl,'anino, sul t hydryl, or carboxyl
group respectively. Exanples of prodrugs include, but are not limted to,
acetate, formate and benzoate derivatives of al cohol and am ne functional
groups in the conpounds of the invention. Preparation 25 and use of
prodrugs is discussed in T. Higuchi and V. Stella, "Pro-drugs as Novel
Delivery Systens,” Vol. 14 of the A.C.S. Synposium Series; and in

Bi oreversible Carriers in Drug Design,. ed. Edward B. Roche, Anerican

Phar maceuti cal Associ ati on and Perganon Press, 1987, both of which are
hereby incorporated by reference in their entirety. 30 Synthesis The
conpounds of the present invention can be prepared in a variety of ways
known to one skilled in the art of organic synthesis. The conpounds of the




and techni ques as descri bed bel ow. Conpounds of Formula I can be

synt hesi zed by those skilled in the art. An exanple is shown in Schene | (Q
is Nt(X-1).(R5)ra)pRsbl {Y5JR4n), (Y2)5R4b} and NR R' is

NOZ2) { (R3a) aMoR3b})* Nitriles (1) can be converted into ami de wdnes (2).
Chlorination of the am de mnes can give 2 NaNO2"1, HCl 43 An
exanpl e synthesi s of oxadi azole cores is shown in Schenme 2.

4- Ar ni no- Madagdr oxy- 12, 5- oxadi awl e- 3- car boxi m dam de (5) Heterocycl. Chem
(1965), 2, 253). e conyerted to the 5chloro oxine 6 [ Synth. COMMITI.
(1988), 18, l}lz’fg&g%ﬁérggd%éw(‘éﬂﬁc%ﬁb)va variety of anines to 6 can give

substituted ami deCioliyiEss ali@yl, Cq alkynyl aryl, cycloalicyAirdzH2 R AL %ﬁPds of Fornul a
. it * ? 4 I3 3 N .
| can be sydphesizeds sy hone 4.0; %Qﬁg& 3. EP{ ofection gg&%a de oxinme 7
can giye g which_can be react ed Wi th-a VAP etSStesd g ita Cidby,  aci d
hal i deg, SHPFEHYT>AEPHEs heipaligh G3faY. 86, CRARFRAACO ormaieR”, etc. (X is a
| eavi ng gFOWR"S QCH)ESS Ohalepsr NRUH YRR Re I NRe RO SRR He d@%@% i nes, amides,
sul f onam g@s, p @?%Oﬁﬂgl% n@{,lg Ré{%)- Scheire 3 q% 'NR R’
--)05. - =g § RN ?6)8}% E( TEINEE AN SERFoxaABORBIREI so be
prepared as_sfovirt: Cre e hemalkayl, Gotlphilrgl ofclaiydeictasyeteasyd@uw t h an anine
can gi ve @i ogtondily sukiftiueliny 1, SaR: bﬁbsﬁt@&ﬁé%{dgpggdm%g S&%%d%hrhgﬁomgde 2 which can
be meuhyl @f adenli0c Il f ?‘e hﬂoeaﬁ%sprhyéyit@% modg;ltsgel : neacf’l n’ oIS with
hydr oxyl am ne can give e an e’ > oxi Re OF 2 SRA| G@FNBOEWEER', ani de oxime 14
can be forlfER f‘*?%(ﬁ’sh heCEMRSRS| MR AORRIE" wirF '&H, aaibR” Syichgsized from ani de
11 using Ifmszsp(m. FUPPEN Ao cke. S(@hﬁ@Nﬂgi B S(O)RY Agg@ nal am de oxi mes
can be synthegized. as qecscrj bed.in Sche 9 ZX I s) a 1 * roup).
Rear r angenent of  am’de’ oxi M eaitvgive’ salogiyldivewan. dacioomelitied to 17
wi t h sodi BCATEH s@stitreddEL. 2, Réactsighuat: iiotioft) sadki-n 8sm £ANCYLNE compounds
such & 1B, alkebf), ;. alkynyl, Cy.s haloalkyl, Cy?, N, NO, OR®, SR*, C(OJRY, C{ONRF'R™
C(O)O el, OC(O)RH, OC(O)N'RNRM’NRglC(O}NRElRm’ NRglRm, NRgic(O)Rﬁ NRgxc(O)OR,;
PR}z, P(OR™), PORR, P(O)OR™OR", S(O)R”, S(O)NRP'R, S(O)RT., and S(O),NRERH;
Cy' and Cy* are independently selected from aryl, heteroaryl, cycloalkyl, or heterocycloalkyl,
each optionally substituted by 1,2, 34 or 5 substityents independently selected from halo, C,4 alkyl,
20" Cas alicenyl, Cou alleynyl, oy haloallyl, CN, NO,, OR?, SRY, C(O)RT, C(OWNRERY, C(O)OR®
OC(O)RB OC(O)NRS:’RE, NR_%Rm, NRE}C(O)RM, NRBSC(O>ORC3, P(Rﬁ)z, P(ORe3}2 P(O)ReiRB
P(O)OR®OR, S{OR®, S(OINRPR™, S(OLR®, and S(O)NRERE,
R® and R are independently selected from H, halo, Cy; allyl, Cag allkeenyl, Cy.¢ alkynyl, Ci.
haloalkyl, aryi, cycloalkyl, heteroary], heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalicyl
25 heterocycloalkylalkyl, CN, NG, OR™, SR*, C(OIR™, CONRERY, C{OYOR™, OC(OR?
OC{OINR®R™, NR¥R™, NR¥C(O)RY, NRFC(O)OR®, PR™),, P(OR™),, P(OYR™R?
. P(O)OR%OthL’ S (O)Rﬂ-’ S(O)NRMRM, S(O)zRﬁ, and S(O}zNRgz;Rh‘;;
R*,R®and R* are mdependently selected from H, G, alkyl, Cy.5 haloalkyl, Cy.5 alkenyl, ©,.
s alikoxy)-Cyg alkyl, Cy.q alkynyl, aryl, cycloaliyl, heteroaryl, heterocycloalkyl, arvlalkyl
30 cycloalkylalkyl, heteroarylaliyi and heterocycloalkylalkyl;
R RE and R¥ are independently selected from H, Cisalkyl, Cos haloalicyl, C, ¢ alkenyl, Co
alkynyl, aryl, cycloalicyl, heteroaryt and heterocycloaliyl;
1 .
R¥ RP, and R* are idependently selected from H, C, alkyl, Cy.¢ haloalkyl, C,.¢ alicenyl,
Ca.s alicynyl, aryl, cycloalkyl, arylalleyl, and cycioalkylaikyl;
Rl k3 . .
R™, R*, and R™ are independently selected from H, Cys alkyl, C,. haloalkyl, C, 5 alkeny!
Cas alicynyl, aryl, eycloalkyl, aryiaikyl, and eycloalikylalkyl;
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15 Schemes Ns_OHOH i f NaNO2, HX Addi ti onal conpounds can be
synt hesi zed as shown in Schene 6. Am de coupling of 8 can give 19 which can
be treated with phosphorus pentachl ori de and subsequently reduced with a
hydride 5 such as sodi um cyanoborohydride or bora= to give 20.

Deprot.ecti on of 20 with sodi um hydroxi de can give xmde oxine 21. Am de 19
can al so be deprotected to give 22, Conpound S can al so be converted to 23
whi ch can be couplenw Qpr.iate alcohols-in a Mtsunobu coupling to
gi ve 24 afnga%h g; r ot eﬁ%@ﬁ%&fgra{ﬁ%h%#‘&w?8%6‘%&@%@@-@@— allcylated to
give 25 whi ch can e geprestact ed to give 26. 10Scheme 6 Methods of Use

Conmpounds of td8* imd\REndgetit waa e NI kALS 86t iV th z

i ndol eam R@mPered bt &g&g’se (DO . The tgfré%nér'g%m&@a S‘ﬁ)g)fnéagisgr&n‘%g'ﬁt torefer to
an ability to in?qre%%e (lj%crease activity of an enzyne or receptor.
Accordi'ngly, cBhipBtifiddoseher e the Nuentd vivh dapab eratiBefm . NS 5 of

modul at i negpeBrd eteeoticakilichgn,t he enzyme with any one or nore of the
conpounds or cQipEsitions described herein. In sone enbodi ments, conpounds
of the present Invéntion can act as inhibitors of DO In further

enbodi nents, tHeéY#&dnpounds of the invention can be used to nodul ate
activity of D@isiye, selderer in an individual in need of nodul ation of the
enzymggby adm nj.ster,i a_nodul ating (e.g., inhibiting) anount of a
corrpou?nd of tﬁlégﬂf%\gl’egh{]igShﬁ’%The present invention further provi des nethods
of i nhibitingvitfel.-48gtadati on of tryptophan in a system containing cells

expressing DO such as a tissue, living organism or cell culture. In sone .
enbodi nent s, e s$t i nvention provi d%? nmet hods of altering (e.g.,
i ncreasi ng) extracel T UrEr of Frptiebrigen -feel 'ds Hriha -(ratwrdlis diygc @am ni stering an

et nomyRLaTaR L are o Lt D OB ELE O P e - 151 he
art djI;I]'Brgheisvgr esent SN on%%lﬁl&régfﬁé’fg" R PHEL. HefREEEHoN. 3 hhi bt i ng

i mTUNosuppr €581 ot SRR BeHorTetineit ading-frvigmasuydpr ession in a patient by
adni ni stering to the€HERNST, erepkiethye ;an nd or

conposi t i RiiEAS iR RERELD R edi at e it,mﬁ(%dggﬁgé@ﬁ%ge@é been

associ ated with, for exanpl e, Canc erE™” PlmsHY bpvpapieast pstebsirmst s, vir al
infection, ViTa%eplication, etc. 20 The present invention further
provid#ks met hods ﬁmCLgm&ﬁtimaﬂiﬁﬁ@ﬁ@Enﬁ&9€%§§e with activity or
expression, including abnormal activity and/or overexpression, of DO in an
i ndi vi dual (e %t patient) by adm nistering to the individual in need of
such treat ment: “PeeREmsaEE ol lgkef f ecti ve anount or dose of a conpound of
t he present ihverRbme@in®hts R [POALTRCEMLAC. sition, thereof. Exanple

di seases S%ﬂu&@g%g&gm @{ﬂegtg??s,g g}idssdg’r%g}ﬁ%gé’g%osﬁﬁlﬁe%w hat*fy directly or
indirgctly, | inked to expression 49y Cup8lkyl fag 3anyly Cas elfyrinG . BBaltyizyme, such as
over expréssior-6R aBhoP R AQNRIRYY COMRDOESRO Giab s g sease can al so

i ncl ude &WYCENSHERE VRIS ARAEIOET AR N n_he prevented,

anel i or abRfor-Qs f;csgé gd &g)ﬁgggiiﬁéwﬁgﬂg%on%%%’? ?Q}}Q?‘*yp(gggéml es of

DO associ ated di seases de” e SCOWNRER™ i nf ecti on such as HIV

i nfection, déptasgnefimensil sdegehenatbae, ed&hs;@mary%ub%ﬁm?% A gheimer’ s

di sease amﬂsﬁrﬂdﬂﬁiihdalgh&bﬁﬂ}smg&motc%w age- rlgeat ed cataracts, organ
trangpl apl:aty Q. (8 Gpe (2{9 an tran[;ﬁ_"‘t[gl Snt - 30° rattdes PRy Crakealiatt oi rmune

di seases_1 h¢l'udi'ng 2t HAR ¢ RO HOMR hPC(QE, RN scl er osi s,

i nf | anmed¥Br§OBBIRT. N EE aske C(ps6r WS 0anb@YS bRIEG i au§ﬂ eryt hemat osusor .
Exanpl e pammeios” sieet. 8 byw the Jet h ein include cancer of the

col on, pancr eas, g?eas?%)ﬁ%r%s’t@ﬁ?ﬁﬁgiﬁgﬁm ovary, cervix, testes,
renal, head and neck, |ynphoma, |eukem a, nelanoma, and the |ike. As used
herein, the frermwgébdiming, MRafioind: f &F Bt By GBlhyhat is in vitro, ex vivo
or invivo. In 35 sone enbodinents, an ex Vvivo cell can be part of a

ti ssue sanple excised froman organi smsuch as a mammal . I n sone

enbodi nents, an in vitro cell can be a cell in a cell culture. In some
enbodi nents, an in vivo cell is a cell living in an organi smsuch as a
manmmal . As used herein the term"contacting” refers to the bringing

together of indicated noieties in an in vitro systemor an in vivo system
For exanple, "contacting" the EDOlénzynme with a conpound of the invention

i ncl udes the adm nistration of a conmpound of the present invention to an

i ndi vi dual or patient, such as a human, having DO, as well as, for exanple,
introducirig a conpound of the 5invention into a sanple containing a
cellular or purified preparation containing the MO enzyne. As used herein,
the term"individual"” or "patient," used interchangeably, refers to any

ani mal, including mammal s, preferably mce, rats, other rodents, rabbits,



i ndi vi dual who is experiencing or displaying the pathol ogy or
synpt omat ol ogy of the di sease, condition or disorder; and - (3)
aneliorating the disease; for exanple, aneliorating a disease, condition or
di sorder in an 20i ndividual who is experiencing or displaying the pathol ogy
or synptonatol ogy of the disease, condition or disorder (i.e., reversing

t he pat hol ogy and/ or synptomatol ogy) such as decreasing the severity of

di sease. Conbi nation Therapy 250ne or nore ,addjtional pharnaceutical agents
or treatnent nethods such agjofor exanpl.e, Ra Lkl¥ggal agents,

chenot herapeutics or other anti™ncancer agentsy\ ifmune enhancers,
inununosuppressants:;,b apiation, anti-tungrgand anti-viral vaccines,

cyt oki ne therapy ( -Eéfjjﬁﬁék‘.lﬁhFr etc. N andGO( rosi ne ki nase

i nhi bitors can be used ‘/itn denpi nat por tﬁék?eg@ﬁ?%%?n@s of the present
invention for treatnment of | I $RAS di sorders or

condi tions. The agents can bd*30conbiffed with the present conpounds in a
single dosage form or the agents cap be adm nistered sinultaneously or
sequent i ally;.as separate dosage forns. Sui tabl e antiviral agents
contenplated for use in conbination wth the conpounds of the present

i nvention canRB&rptd Sseeniee] ebsivdd ogimetbraauhhl £t cbislak SMRHSA bl i i2Ber i pt ase

i nhi bit orss@f;sTRTI s), non- nucl eosi de reverse transcriptase inhibitors
(NNRTI'S), pro 2inhi hi,tors and ot her antiviral 35drugs. Exanpl e
suitabl e NRTLgw??ﬁg’lgggnﬁzﬁefﬁmeﬁ%ﬂﬂ(y%@ﬁ% R B GRR)OATRR)zal ci t abi ne

(dd0); stabHdiHe) CRIRF) (,CR1R5)nﬁ(OW(ﬁE?'R(’),?;T@“R")Ha@g@ﬂH")wgdf&% rirep@def ovir
dipivoxiHCth&KEQH&Cfﬁﬁégmﬁﬁﬁygﬁﬁﬁﬁp(@y§§%%§ 4%; 1 0652; em’tricitabine
{t-) - FT et g &%mo called Beta- LADAC ant raned bet a- L-2',

3" -di gl eoxy- S TR0 0t Y1 ceHER ™ BAPD) (RR)MRCE R 29, - di ami no- pur i ne

di oxolandFRRAGENEOWRAGRRNe (FddA). Typical suitable NN. RTIs include

R e
(et hoxy- et Ry 1) 5201 brarwipristapaios sycishlisrftinbtiay)elfRor4 ( LH, 3H) - pyr i ni di
nedi one) reterpriclpalylalkgial anol i de A (NSC- 675451) and B. Typical suitable

pr ot ease inhi@%ﬁﬁﬁ§éﬁﬂf%-gﬁma %Pavir (I'to 31- 8959); ritonavir (ABT-538);
indiqgvir (Nﬁ?%%g); nel f navi'r 1343); anmprenavir (141V94); | asinavir
( BVB-234475) ; A8HK %Wemﬁz@;em@rﬁm;smm.maﬂ,aggazky]g,a@r, anti viral
agent s i AGlals, Hayohyioo itkrefelodkyDavih sdibhalid difcmedh 11 ept af usi de and Yi ssum
Proj ect NRepkdB0Q1 seicc Q&§F%cp | e qﬁgngﬁgfg%péﬁ?ﬁ%%gfggfﬁﬁgigﬁHFW%ancer agents
i ncl ude, O%gr gxwlﬂe al ['cy ‘éfta}k?’]g 4 §ERYs “ritravh Bidgoalion. £1o®E. Nni t at i on,
ni trogen Héﬁ%r mg;e?%@ﬂﬁﬁin?ﬁ%ﬂﬁéQE&HRKQES»NB?K&NRSthqyawgs, ni t rosour eas
and tri alBARSINESTEHRGSREC@OOI, TS RAKELRIC REOF IRENENS I gsphani de
(Cytannﬁ@%ngﬁg@géﬁngge,a ﬂgﬂg#ﬁglMﬁ%longn%ﬁg%ﬁﬁggLﬁﬁ%ﬁﬁ%@%;i’
triethyl ene-ngf am ne,” ”~ P endPHi oFRGEPABI &M ne, busul f an,
car nusti ne, ﬁ%ﬂéﬁ§%#ﬁ%¢C@#ﬁ@m%éEQ@Wm&adaq&mmﬂﬁﬁﬂ&mmgmgmﬁékﬁmgmglonide.
Sui t abl eeadhmmmhﬂn&ﬂﬁtaam,grs,mrheﬁbsﬁﬁﬁﬂsm%%&@?&z & etnq[f?c. ! ”@' (g‘de Jfor exanple,
antirnetéggﬂggfg ghggkﬁgin%,,mk%hout |imtatron, fo & 151 @ Bthagoni st s,
pyri mi di né "anar oS, pur & dia oy Sy Rie RO PhEOMORTISRASEOIRANI bi t or's) such
gstEpthd@@?&ﬁﬁﬁgFG@@mh@p@nkﬁcmknﬁkﬁwummﬂb@gm$@?Eﬁﬁggtﬁﬁgcﬁ@fgegpaptopunne,

- t hepgusmiare ot ydat abispe ein P stat he, and genctitabi ne.
208uitaq;ﬁégp%gg%gergggt?ig or %@%&%‘gnﬁg§§hﬁggﬂmggﬁ%ﬂ§gfurther i ncl ude,
for exarmpPB Cbr %R rEONRERSFOdicad SUnameRei r deri vatives (for exanpl e,
vi nca al kal oRds$sHanti tunor antibiotics, enzymes, |ynpholcines and
epi podophyl | @&Qx+ n C vi nbl astine, vincristine, vindesine,
bl eonyci n, dgb??%éég%?%fﬁﬁgﬁﬁéVh f%?%%cﬂ%ﬁ%ﬁdﬁﬁ@ﬁﬁﬂ”@ﬁmwwﬁwgwm, i dar ubi ci n
am C,  paty’PaRaty seop 1,2, 3, 4 or friubkiinanty ailpendeeoxpaQr ok, R, t onyci n- C,
L- as¥ar dzi dasd, Ciakefi er,ans.ie i@l FN-a),..25¢et.oposi de, ,and
t eni posi IWNRERY. g%$@6 C Qg?%f?%%%%é%¥§hﬂ%;?%d% h@éeggeﬁ%?ﬁ%xﬂlll,
anastrazol e, Fet7&7 eV e HOMR e NRECERSTRY, NRIRY| sptoemtani de,
i fosam de, and drol oxafine. Al so suitable are cytotoxic agents such as
epi dophyl | ot oxi n; an anti neopl astic enzyne; a t opoi snri erase
i nhi bitor; procarbazine; mtoxantrone; platinum coordination conpl exes such
as cis- 30platin and carboplatin; biological response nodifiers; growth

I nhi bitors; antihornonal therapeutic agents; |encovorin; tegafur; and
haemat opoi etic growth factors. Qther anti-cancer agent(s) include antibody
t herapeutics such as tastuzumab (Herceptin), antibodies to costinulatory
nol ecul es such as CTLA-4, 4-1BB and PD-1, or antibodies to cytokines (M 10,
TGF43, etc.). 35O her anti-cancer agents also include those that bl ock
i mmune cell mgration such as antagoni sts to chenoki ne receptors, including

Py



When enpl oyed as pharnmaceuticals, the conmpounds of the invention can be
adm nistered in the formof pharnmaceutical conpositions which is a

conbi nati on of a conpound of the invention and a pharmaceutically
acceptabl e carrier. These conpositions can be prepared in a manner well
known :in 15 the pharnaceutical art, and can be admi nistered by a variety
of routes, dependi ng upon whether |ocal or systemc treatnent is desired

and upon NRECEHIERY, CENRRHRE Atret - AdNRM:S i t.opi cal (i ncl udi ng
opht hal m gameh 3@ JUROYS, ﬁ%n%r g{&mi n?ﬂl{ ug?ﬁgfﬁ}t{ﬁg%@gil{ *vagi nal and rectal
delivery), pul nopary (- gy S0 at 28 SOWNBY R snsuf | ati on of powders or
aerosol s, i ncl%8iHg BNk ogtes witrteodiones RARA they ALEANATHn - 46p1 der mal  and
t r ansder N2 nemigeed béldrocy Mail Bfp HEGS thods for ocular 20 delivery
ooy i Ol B WS%S%&%%%S’%“&%E‘%%%H val , periocul ar

can ingl i , ni.stration ‘(eye
or int ?a\%l %rf’ée“gf}‘ﬂ?c’%}%‘% PR Bk Gedensd B oaohiald. dehalkatdys CerNa@r - opht hal ni ¢

inserts sYRgiSRaIGQIRHM OB R CYORT @MY(OIRE LAY BINRFRE, .NRB%@%@I{@I

admi ni st rERIIONNRAGIOYAERRSIBAY S;Séd():) & %ﬁ{ﬂqﬁ%%?@xﬁ%}%ﬁpﬁ? ;JZE:r ani al

intraperitoneal or Latramyscul at
e.g., intrat h@%a{? qﬁfﬁ%’&%’r‘%vﬁé‘ﬁt‘@’il)@l@ ar (OB Togktet wit theNatorPRMERE 86A

adni ni st ré& dtetediom dewizh nieﬂﬁ&refd@étéﬁn@ﬁlo@cyﬁéré]ﬁloﬁiopﬂ% ﬁscnﬁehgetﬁl%% ER ‘r%%gorsr?%/i 2ﬁg

and formyl at I _topica N s L G elkqeeC emdvlialer mal

pat ches mJéd’irﬁprngﬁrg’g ’I%&%&,&%@@Eﬁ%ﬁi GHRI0R:", @lriops, ogop@eskt ori es, sprays,

| i qui ds é\ﬂ%ﬁ‘%@»@é‘ﬁé%ﬁmﬁmmmh@@@qgwﬂ{fcg@o SR gbgRﬂ agueous, powder
or oily bmsges=rhi ckeners and the |ike may be’negessafy( r&&sirable. This
i nvention al sQ,.includes pharmaceutical conpositions which contain, as the

active 30 ingr%@’?"eﬁtﬁ?ﬂfﬂ&eféh?ensﬁxﬁzeﬂ@mylt@nehﬂmpuﬁdgc&jkﬁ,&@erdmwenti on above

i N cottbi Mreiioomlosiiy, hryaing, ty a ahl e rriers. In
8, cdioalkDIEIRy! HARIHRGRH 1 Lylgg%nq\%ﬁ(%p%&%o 2

maki ng t g ShblgRs e e ntion, t rve’i t is

typi cal | @%Sggaﬁ(% an ’gg%).t”gi ’e%&&%di?@ﬁpgﬂ{ %’WFe”‘kHR“fﬁ(@ﬁﬁ or encl osed
within sOthCERRHSRRNRR RERTGFNRBR" RIorR B 2Emte, p@reapsul e, sachet,
paper, OP(@OREORT ST, s‘(emsﬁﬂh,%jzﬁsgo%)ié 'gggazt serves as a diluent, it can
be a solid, sgms Leii.n el tlI i (ﬂzuig,materl al , which acts as a vehicl e,
carrier or 35 nediUm For R etsEd FomH Gotlstinyhberofalisycictlg, conposi ti ons can
be i Mt hBFRRHRGH: eralbllod beeroamildleys sycpoll SIS, and 1RERNIESiy1B3E ghgl};'s, cachets,
el i Xirs, ogios{ie RBLORE Hy SR S ; .yt ons. syrups, .aefosols (as a solid or
in a liqui dugBdbun;, alk}(éi nt r.rengsgi?g%?ga#&ﬁ# e%ge,“ ﬂ%%gﬁeggr&ﬁﬁ?i%,wuﬁ% 10 % by

wei ght of _t he "acti vé ConBoling: Adgnipo. Grdiafrdrming 6. alkiinC,; apsul €6 C,.

supposi t ABE, sterile i nj ect abl e solutions, and sterile packaged powders.
I n preparing e doRMuE &ld,QRan:; Y o] nd can be mlled to provide

t he é@prﬁ%ha}ﬁi Darticl % S| z%gg?tlg"g{rrdn%% Cﬁf)%’ﬁ#f'&@bw& R4 Wend Cher '

i ngredi ent's: 11’ the etTRe-e¥ifpdeiielei®: substantially 5 insoluble, it can
be milled to % Far €7 oheCidirzpdspindbms seidBaron2@, By ‘Jﬁ& &g active conpound
i's SUbstﬁf&dcﬁﬁda&yjy@&h%lbﬁcﬁ@%%L& dtbl;;ef parti ﬁrlflg’F si ze ca %Q adj usted by :
ml'ling ég%l%z?o(\fi de a.substantl Al Ily U f oF RTErSiers Berpsdemiy sicgttse f or nul ati on,
e.g. about 40" nedth Comalkenyldypalloayhampieenliof CEING,ai“esEX ci@rent s i ncl ude

| act ose, CESRTESSSOIGRIC DOSIR®, SOMIIMRER ™, NEBEAINGek: oy %@P@ﬁowgum acaci a,

cal CBmmS@bm@pﬂ@yM@Ralgﬁ.))g@tgas#)E\ﬁ{g.ﬁﬁlant h, gel agi n, calcrum'silicate, 10

m crocrystal él‘sng cel j ul'ose, p% YVi nyl pyrrolidone, cellul ose, water, syrup,
and net % ng;é, | P Fogedménbioriitddonghsae gn, AUty amasl, by, dmst ede:

| ubri cat' geflhtcﬁllmmiﬁ,h}e?&sarﬂ,&ieﬁmcﬂiﬁﬂlﬁﬁ,%‘ %;L, a nd . ineral oil;

vet ti ng n8@eRRaicRIHA l%h;}y ' £t %ﬁ{ks‘;?a‘ﬁ%%’ g%eé?zwaﬂlﬁﬂ agents such

for exanp sebsﬁiamqn&aﬁﬁeht@!g@éafd gogg; n%fmtfg Eg%u@z -%%’vha

a endi'ng agen
as met hﬂﬁ{ %’51% %ﬁ&yh f%:ﬁl@ﬁ%@?{e&@%\{%@?t@@)ﬁﬁm LQEARS; and 1) avori ng
age\r)at”s. Cfﬁ‘?) RpISH T ol GPIR! MERTGIOEI | orNRaReRE, fiorophalgdrso as to
pr ovi*de PRUDCRORS Y @RME G r@iodeiray qdire af , active ingredient after
15adni ni st ragi;on to i b )errpif)(g 'ng bsr(é)ggdﬂ‘ﬁééo)ﬁo%ns inthe art.

h ti.ent b
The conposi ti ons d'é%&y%g‘ﬁ%glP#ﬁﬁgf"é%k?"W ‘s gl Aid sedelifionyhiceach dosage
cont ai nlﬁgc’a]ﬁ“?’l@}ﬁlabout 5 to about 100 ngy, nore usually about 10 to about 30

ng, of the active ingredient The term"imt dosage forns" refers to
physically discrete units sui tablg as unitary dosages for hunman subjects
and ot her manmal s, each unit cont £ ni ng a predeterm ned quantity of active
mat eri al cal cul ated to 20produce the desired therapeutic effect, in

association wth a suitable pharmaceutical excipient. The active
conpound can be effective over a wi de dosage range and is generally
adm nistered in a pharmaceutically effective amount. It will be understood,

however, that the amount of the conpound actually adm nistered will usually
be determ ned by a physician, according to the relevant circunstances,



25upon factors such as the severity of the disease, the age, weight and
general condition of the patient, and the liKke. The conpositions

adm nistered to a patient can be in the form of pharmaceutical conpositions
descri bed above. These conpositions can be sterilized by conventi onal
sterilization techniques, or may be sterile filtered. Aqueous sol utions can
be packaged for use as is, or lyophilized, 30the |yophilized preparation
bei ng conmbi ned’wirt bra (stLkbl.e aqueous carrier prior to admnistration. The
pH of the con&@qggcpngpgratlons typically will be between 3 and 11, nore
preferably from'B e BVafes L SretamhBlaplyrbmny cropal®y, atvtaliofi &l be

under st ooé&letfateliulse of certain of the foregoing excipients, carriers, or

stabilizers Wgk|r @8Mitei0 ; ti h eutical salts.

The t herapeuti ¢ ?pé@égkbetcgﬁg%%%%ﬁﬁggg%gﬁfﬁé%%ﬁggéﬁpﬂﬁﬁ¢éﬁﬂﬁﬁﬁ can vary
accor di' ng "t o FgTREk GmsiEnyl erboypladivn. brarl bsierofyoloaliphinglii he treat nent | s
made, t heSiiarinalkyidiceadyihni st fatdpRafathe conpound, the health and
condition of thes ient, and t jud nt_of the prescribing physician.
The pr opo @3; A Rl e Mty R ettt UL Chemitiob Bt &

phar maceut? ;%%ﬂﬁ%@@ﬂvbﬁm@@ﬁﬂVéﬂvmmdapﬂnding upon a number of factors

i ncl udi ng dosafe?, rhand Bake GhaERGHERS1 O ophopi city), and the
route10f admynis ggpbcﬁp 1éx ﬂgfe, %ﬁ%éﬁég%ou ﬁgxgémﬁﬂge?nvention can be
provi ded in an, aguiegus phySi 1%%% P fipetdriodol uti on contai ni ng about 0.1
t o about 1096@#0i®$’Pﬁ%Rc@hﬁ@mn@wﬂnmb@aMEmmeCahu@dagma&m@gbgn. Sone typica
dose rangdisna e, d4y0Madh epttoatkyll HAHG), Q. hb&,g/kg of body 5 weight per
day. In sone ﬁﬁ@@ﬂﬁﬁfgt%m %?F' sé rag%g s from about 0.01 ny/ kg to about
100 ng/ kg of body wei ght per ey TR HyEyge dched femlag-, f-ob-depend on such
vari abl es™@¥epdhelrgplealghgoext ent of progression of the disease or disorder,
the oVeral |l he@th st didds: @ ddes j r tient. the relative
biologicqhmggagg££%,oféihe gonpo&ﬂ§£g%§%%téwfﬁ?%?ﬁﬁﬁgﬁPﬁh&BT%the exci pi ent,
and its route of a RPAPSEPHEE i on. Effective doses can be extrapol ated from
dose- r espons e &lirytl’ deftieveith theNomon i witki 6he) 2 Q0kchthBl. BDEl ;. t est syst ens.
The conpomﬁﬂaunéw&@@bagygg%gon can al so be fornulated in conbination with
one or nore ad%@thﬁgal active in%redients whi ch can i ncl ude any ‘
phar maceut i cal' “ag¥it CHER" HE et Fom/p phirh thyyerstatiachaidanianes:; 6-art i bodi es,
innun%}eﬁﬁﬁh%@ﬁ@medmeEg&mppressants, anti-inflammtory agents and the
like. 15 Labet'qds Ganpegnds and Assay Met hods Anot her aspect of the
present invention relates to fluorescent dye, spin |able, heavy netal or
radio-labeled“igﬁﬂbunds of the invention that woul d be useful not only in
i magi ng but atisboriln assays, both in vitro and in vivo, for localizing and
quantitating 4hg DO enzyne in tissue sanples, including human, and for
idengifying DO enzyne |igands by inhibition binding of a | abel ed conpound.
20Accor di ngl YA ¥#é’ present invention includes DO enzyme assays that contain
such | abel ed moipadounds. The present invention further includes.

i sot opi cal | y-J;apel ed conpounds of Formula I. An "isotopically” or
"radi o-| abel ed"” conmpound is a conpound of the invention where one or nore
atons are repfdced or substituted by an atom having an atomi c mass or nass
nunber differsewit fromthe atom c mass or nmass nunber typically found in
nat uie (i.e.ﬁmqq;ygqg&%_occurring). Sui t abl e 25radi onucl i des that may be

i ncorporated i n ¢onmpounds of the present invention include but are not
limted to 5% hlEso4roréiteh as D for deuteriun)), 61-1 (also witten as T
for tritium viddCi,213¢,5.44c, 13N, 15N, 150, 170, 180, |ISF, 35s, 36013 szBr,
isBr, "Br, 77E3r, 1231, 124,, 1 1251 and 131 The radionuclide that is
incorporated in the instant radio-|abeled conpounds will depend on the
speci fi c appl tepisoncoin hivatsen: specifitadel @bdiabiR] @daERIRIWNLL i, £xanpl e, for
i n VBE T 0didofosee izydiBs d-abg)h d@%é@&aﬁ&ﬂﬁ&&%@ﬁ 61?%3561 -@h &gﬁ%ﬁmounds t hat

i ncorporgte. 311, 14C_ 82Br, 1251 R\ <3l Y npst
useful . For Fadi 8= eyt ine BPPEr ChLFioRard A€ S Forl@Bie, t28h “424, , 1 1311,

75Br, 76Br or 7713r will generally be nost useful. It is understood that a
"radi o-1abeled " or "l abel ed compound” is a conpound that has incorporated
at | east one radionuclide. In sonme enbodi nents the radi onuclide is sel ected

fromthe ,, , group consisting of 511, 140 125i 35S and 8713r. 35Synthetic
met hods for incorporating radi o-i sotopes into organi c conpounds are
applicable to conpounds of the invention and are well Inmown in the art.

A radi o-| abel ed conpound of the invention can be used in a screening assay
to identify/eval uate conpounds. In general ternms, a newy synthesized or
identified conmpound (i.e., test conpound) can be evaluated for its ability
to reduce binding of the radio-|abel ed conpound of the invention to the 1DO0
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descri bed herein. EXAWP e . . f i ching to be

i h Band 25Z isomers. Wiile not w shing
conpounds bel ow cont ai ned bot . nmer based on,
bound by theorK, fjhte maj ogrltzgrrﬂ] -\Qﬁs lg)relgl e\C/:ﬁidntZO ?iggg)e 22|9801062- 1066.

l e, the ata rep . X Jg. . ; 1__ :
E;);ngf(gnﬁ 4- Am no- N-(3-fi uorophenylét) -f\Nchydroxy- 14, 5- oxadi azol e- 3- car boxi
ida ' de Hehoimis BbokisdaiN by S5RRdhay 5 4ENZ:0; 1, Cgliyl,  and A
_hydroxy- ﬁta@ﬁg;ad%m e Cﬁ:r ho?:ﬁcﬁseﬁ%ﬁt gﬁpl?iq;g@ni mﬁg\/\gﬁsﬁiﬂ eated with

lution o ‘M of hydrogen chloride i ter _ { 965) |
ésl?am' no- Nhy dr diyfuffe2inbndo etz O @urds &%WME%; ngggﬂabﬁ?‘?x shzsree{ré Ef&\fégdsrta%:&d(&m ¢ h)
enough 19 Wi Pt et bl o e wen dvevesbe famd ¢ hen
. \r 0 . i
1 aat ol W HOLE G TRy St oo o o b @cB630k) in water (24
m) ciropwi se Inifthukier dpai i &Qai@-@at&rélto?i'ix@ﬁ%ﬁnﬁic?nggﬁéhtaareg{otclapgrcge criedy o g
i ce/ bri gem%tc%eﬁgf@gep{gg;@e;n%gog@ ot i Progdi prpiusioh s iomgdernisor o by
];):_ L:)g.:: g.t i Ov%/wcraﬁ% &Eaye oghs iy @tonprbat wet fof BeevityOdesc2ibdin &S c&%xt@f fa' white
sol i d. 108teepmBidiment, can also be provided s arately or in gy aﬁt@;ies)?%{:aﬁn%ﬁag?ne_ 3- ear boxi nmi dat ni de
- ANZh#0- - ophenyl) ; 117- hydroxy-1, 2, "5-0Xadl o
oo S R S s
treat ed V\ﬁtrfnﬁhtﬁhaglgg @@We@ﬁmple alkyl groups include methyl (Me), efhyl (Bt), pdrogyi (%%, - . 0.31
e am no- Nriyona aibgl B e AL 6T SN ER St LoraaS b))
o 2 ﬁ%%%ﬁfléngc%i‘oen )a%’fﬁ"ég%@n?%iﬁr’mé@ Hpput 26, fi@mP arabd 41, omdh puri fi ed by
o1 epar at | e e & b et iodbs: ¢ eds PI@SBICE, o ek WBaio? 3 Yrson diomd- CVB O
C6HEFNG02 (M’LAS’L‘)‘“’%‘?"M%?;%“Q? H@ggrla"‘;po‘}za‘é@%‘-“&éﬁ BER Aevbiei erap-ersbop 662 20Thi s
4. Am no- '\A%J?diédﬁx%)é}iéam% heny 1. 1{112’ ﬂ%&( nylrapt@elice of Exanpl e 1 using aniline
conpound was prepa ﬁ%’%l‘”ﬂ ey prrsnpy (M Tz = 220.0. Exanpl e
as the starti h@umﬁtﬂem ﬁtﬂkyn}ﬂ_%ﬂft@éél Mwﬁ%m o ﬂélglggaébgnr%acr))?}lm dam de
3 4-Am n%ﬁs'(?gmélgﬂy,\lﬁﬁ’b%g%%%Hcrug&%yég%%ﬁ%‘oﬂa@e%&s prepared according to the
schdur o of ATEHNEn 1 HeTHg o i oam i irorothiofeh hb@nBRd er i al . LCVB
for CIHORNSOR nMith dowpmbancs259 of, CBXATD) el o mitetie o o
54- Am no- kj\l_ (N3A§J§éd(ﬂ£r§|}_ﬁr}g&%{%}ﬁ%§ L%:Ig]{)&gs V%ega t%cb(é_ti.,ecant%ﬁgﬂo@qug ot ekt bredPr ocedur e of
ggﬁp:\ﬁ ’ P ST ehicarBaRich encsdobieosttiaie bhbmig) dyBL: O drtbrboreMged OF
C91. 190 I‘B@@M}N/Igfbﬂpﬁ)ﬂd beRadng- Gﬁﬂg%ic%f-%,%%@%g%ﬁz%% éil’_l% 9%%?%6%5% dani de
4- Am no- @X%I@%m)&{mﬁ)}p E&)@}ysolﬁé?ﬁ%é cycgrp% , cyclobutyl, cyciopentyl, cyclohexy!, cycloheptyl,
25 cyclopentenyl, 1.3-cyclopentadienyi, cyclohexenyl, norbornyl, norpmyl, norcamyl, adamantyl,

phenyl, and the like. Carbocyelyl groups can be aromatic (e.g., “aryl”} or non-aromatic {eg.,

from about 3 to about 30 carbon
atoms, about 3 o about 20, about 3 to about 10, or about 3 to about 7 carbon atoms,

“cycloalkyl”). In some embodiments, carbocycly? groups can have

As used herein, “aryl’_’ refers to monocyclic or polycyclic (e.g., having 2, 3 or 4 fused rings)

30 aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl, phenanthrenyl, mdanyl,
indenyl, and the like. In some embodiments, aryl groups have from 6 to about 20 carbon atoms.
As used herein, “cycloalkyl” refers to non-aromatic carbocycles inciuding cyclized aliyl,
alkenyl, and alkynyl groups. Cycloalkyl groups can inciude mono- or polyeyelic {e.¢., having 2, 3 or 4
fused rings) ring systems, ncluding spirocyeles. In some embodiments, cycloalky! groups can have
35

from 3 to about 20 carbon atoms, 3 to about 14 carbon atoms, 3 to about 10 carhon atoms, or 3 to 7
carbon atoms. Cycloalkyl groups can further have G, 1, 2, or 3 double bonds and/or 0, 1, or 2 triple
bends.  Also included in the definition of eycloalkyl are moieties that have one or miore aromatic

20



HOC L' ?2\,,,,-"j",,,14/ .\\NH2 No, Thi s conpound was prepared
according to the procedure of Exanple 1 using 4-chloroaniline as the
starting material. LCVMS for Oeii 601N502 (M+1-1)7: mz = 254.1. 15 Exanple 6
4- Am no- N- (4- br onopheny1) - M hydr oxy- E2, 5- oxadi azol e- 3- ear boxi m dar ni de

HOLZ, ‘BrN | Thi s conmpound was prepared according to the
procedure of Exanple 1 using 4-bronvaniline 20as the starting material.

LCVS for GO -fQBG NS Q8o MHLT in = 297.9 apple 7
4- Ani no- Yy 1y qi(,%;- N ( aghityh ﬁ%&n“"?ﬁ)“i%_%?i". b SR P EaPBOXPH dami de  HO
Il (2CHa N'Ki)zfi\l PERANe, RefeRs éﬁﬁéﬁ%@e%ﬁs%@m@g@wogc&mgmm&me procedure
of Exanpl @°lpaliysierygp o retoliyibeaniot bxampidShatiie a8 bay & s Bl &k EelnGYS for ClpH

120002 (Nfiblts: s g ioBBKATPASS), coienntn spahens o

4- Ami ng— kﬁ%ﬁ&”%‘rﬂgﬁ(}’}hl\l_(& met Ryl prény 13 =" %" s8R a  8F sl e £79%0H dani de HO

8f 2 H3 » YARPETL oHefTFdeTA scyprpairien, acberydi mepidy) doReunpr ocedur e of
Exanpl e ladgmaniyfa@-tpgikdry| ani |l ine as the starting material. LCVS for

A o bl }*é,\%%ﬁ‘?eﬁ%'@?ﬁgf?’h% R S et pevmstearboRlieni dar de
B oot ShterEkappies oo BB I L L B0 B0 1
EE;](\)/E eﬂ ;: (g_;;L_O B }ﬁ(o it _t:oﬁlsr}ﬂ [12‘ a!j@%g%&%@&é&é)?gn%%g&i%& Ejgups can be aro:%atlc
4 Arnino 7% %}%&_ %’1 T?n?af'lﬁ‘ I(?J%.T Oheterocycloalkyl ). Heterocyclyl groups can be
et hyl ) pheFFred2s bivig 4ot a7 21083 Gartiok rind-Rahmi ks, I e 20T 0iSngompound was
prepar ed aeoordi Bk _Ehntcﬂﬁixp EORAEUA 6 apitaas%mgrgat %n, S%%%)u3- o ghput |
(11 or aggt D bagyd g3 e, 3t £ g TG AT TRt b Sy dhaora1asoz
(MH11)+: mz -r- 8. 0. a can be attached/linked through either a
d- AT no- @:HW@&ptfrga.tqzmﬁlﬁgﬂmmu@t@mslﬁﬁh&er{ﬁﬁéﬂ@kﬂ%Qld@i‘zs%‘(gg,rlg%m dam de
HX1, N  oxo or sulfido substituent) or a mitrogen atom can be Quaternized. Examples of heterocyelyl groups
melude  morpholino, thiomorpholine, piperazinyl, tetrabydrofuranyl, tetrahydrothienyl, 2.3-
dihiydrobenzofiryl, 1.3-benzodioxole, benzo-1,4-dioxane, piperidinyl, pyrrolidinyl, isoxazolidiny,
isothiazolidmyl, pyrazolidinyl, oxazolidinyl, thiazolidiry!, imidazolidinyl, and the Iike, as well as any
of the groups listed below for “heteroaryl” and “heterocycloalkyl.” Further example heterocycles
20 include pyrimidinyl, phenanthridinyl, phenanthrolinyi, phenaziny], phenothiazinyl, prenoxathiinyl,
phencxazinyl, phthalazinyl, piperazinyl, piperidinyl, 3,6-dihydropyridy!, 1,2,3,6-tetrahydropyridyl,
1.2,5,6-tetraliydropyridyl, piperidonyl, 4-piperidony?, piperonyl, pteridinyl, purinyl, pyramyl,
pyrazmyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole,
, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrotyl, pyrrolyl,
25 Tetrahydrofuranyl, tetrahydroisoguinolinyl, tetrahydroguinolinyl, tetrazolyl, 6H-1,2,5-thia-diazinyl,
1,2,3-thiadiazolyt, 1,2 4-thiadiazolyl, 1.2,5-thiadiazolyl, 1,3 A-thiadiazolyl, thianthreny!, thiazolyl,
thienyl, thienothiazolyl, thienooxazolyl, thienoimidazoiyl, thiophenyl, triaziny!, 1,2 3-triazolyl, 1,2,4-
tmazolyl, 1,2,5-thazolyl, 13,4-triazolyl, xanthenyl, octahydro-isoguinolinyl, oxadiazolyl, 1;2,3~
oxadiazolyl, 1.2.4-oxadiazolyl, 1.2,5-oxadiazolyl, 1,3.4-oxadiazoly], oxazolidimyl, oxazolyl,
30 oxazolidinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quz‘nuclidinyi., acridinyl,
azocinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzo-thiophenyl, benzoxazolyl,
benzthiazolyl, benziriazolyl, benztetrazoiyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,
methylenedioxyphenyl, morpholinyl, naphthyridiny!, deca-hydroquinolinyl, 2H,6H-1,5 2dithiazinyl,
dibydrofure[2,3-btetrahydrofiran, furanyl, furazanyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
35 clvomanyl, chromenyl, cinnolinyl, imidazolidinyl, imidazoliny], imidazolyl, IH-z'ndazo;yl indolenyl
mdolinyl, indolizinyi, indolyl, 3H-indolyl, isobenzofuranyl, 1sochromanyl, isoindazoiyl, is;’oindoiirlyij

1s0indolyl, isoquinolinyl, isothiazoly! and is0xazoiyl. Further examples of heterocycles include
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- /0o CH3NoV 5Thi s compound was prepared according to the procedure of
Exanpl e 1 using 2- nethoxyaniline as the starting material. LCMS for Cip 12
53 (MH) +: ink = 250.0. Exanple 12

4- Ami no- dr - hydr oxy- N- ( 3- met hoxyphenyl ) -1, 2, 5- oxadi azol e- 3- ear boxi m dam de
ROL /1'1: NH2 H 10NNNovN Thi s conmpound was prepared according to the
procedure of Exanple | using nethoxyaniline as the starting material. LCMS

for CIOL. :AahBO3, {Miifishiirtfid. 5, 200n0 FXATRLE, 13 15
. A no- Nehydroxy= v { 4-.rretp%l(l§.xyph§%¥ 1SRk RIS b YesBtk P dani de
Hoa, 1-43& AL LR fipydropygydtn-l-yl, THigrdnsppaln d.3wasstpiepeseth-agcor di ng to
the procedimeZoflvEdample 15.650,10g okanydel BOWIAR] 1'2i-agﬁdoﬁ§-y1t he 4%%5—”9
materi al . whOVBo bRt OHANGO3 f Mett | nic = £50.0. 20 Bxanpr e
4-Anin$-hklgg&b§§% 1oxy§~ eny1l- NPy drtox§/ g Yo x sifrasol 8- 31.6&f-boxi m dani d
e -17-' BFoyeg %:ﬁf}zgoqwim- ‘¥4 Thild 4ebhpbbmdhyinsHieepafRginagcondi ng to the
pr ocedur e3.¥£8. Fxaniptie-1-2usd Rgordnea§IREAZ OX y)Aani ] § e L0g sLarthng
mat eri al . . hLGMB.for CL6HLENS03 (MrH) 7: miz = 3262 %§2§%?%mf§&
N- (3- Acet yl phenyl) - 4- am no- Ni - hydraxy- 1, 2, 5- oxadi azol e- 3- ear boxi m dam de
y p y :. 13 y y
HO Noz, N Thi $gpEtihd heioa! epeuretionccorating: feardkite RHOCL MM gr:0f Exanpl e
g_ M[: |S_|I) %g‘ SZ/temmomggg &E{ﬁi?h%)&ﬁ%@llﬂﬁﬁ fkﬁgﬂs St A dubdD getgg?}xyq rg%og‘glns'mclﬁjge muJoc%E]icCllle No03
) fo T déﬁﬁ 2 . havi X gk l l : i |
4- Am no- N- ( 3-eyanophieny T) 2 1 Ut Hy PRy E25 55 xaetiomies o 6m sartvowinyti dani de
HD ' I NN FHPSTCp buttifisngic fom eptivathaet ot of Reldd®! OCHMME Supli Exami ne 1
l('lﬁ/:.l_ 291)3-7 - Hlﬁaﬁﬂnn?ﬁﬂg% @?(L)Bxbﬂyh&y@, }lgrﬁm;dgl?l, %gn%lyi, %Jar%};y‘ir élrig'zlixiyl, ITuryl q];ix?ogyi G ol 1 oN609
- 'iSJ%!‘L L_ﬂ]% - R Egﬁ .e;(l;. . s ] ’ . ) .
4- Ami no- N- (- Cﬁy di'l %o%r%%aﬁo ’;/T%mé - Kijel¥ oRyml 20veobk atbaizol esoBotanboxi r ai dan d
e Hatt,t lbenztruazoiyi, 1soxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl
15 benzothienyl, purinyl, carbazoiyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the
heteroaryl group has from 1 to about 20 carbon atoms, and in further embodiments from about 3 o
dbout 20 carbon atoms. In some embodiments, the heteroaryl group contains 3 to about 14, 3 fo about
7,er 5 to 6 ring-forming atoms. In some emboximents, the heteroary! group has 1 to about 4, 1to
about 3, or 1 to 2 heteroatoms,
20 As used herein, “heterocycloalkyl” refers to a non-aromatic heterocycle where one or more of
the ring-forming atoms is a heteroatom such as an O, N, or 8 atom, Heterocycloalkyl groups can
inclade mono- or palyeyelic (e.g., having 2, 3 or 4 fiused rings) Ting systems as well as spirocyces.
Exampie “heterocycloalkyl” - groups  include  morpholino, thiomorpholing, — pipsraziny]
tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole, benzo-i A-dioxane
25 piperidiny], pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidiny]
Imidazolidinyl, and the like. Ring-forming carbon atoms and heteroatoms of a heterocycloatkyl group
¢an oe optionally substituted by oxo or sulfido. Also included in the definition of heterocycloalkyl are
moieties that have one or more aromatic rings fused (ie., having a bond in common with) to the
nonaromatic heterocyclic ring, for example phthalimidyl, naphthalimidyl, and benzo derivatives of
30 heterocyeles such as indolene and isoindolene groups. In some embodiments. the heterocycloatkyl
group has from 1 to about 20 carbon ators, and m further embodiments from about 3 fo ahout 20
carbon atoms. In some embodiments, the heterocycloaliyl group contains 3 to about 20, 3 to about
14, 3to about 7, or S0 6 ring-forming atoms. In some embodiments, the heterocycloalkyl group has
1 to about 4, 1 1o about 3, or | to 2 heteroatoms. In some embodiments, the heterocycloalicyl group
35 contains 0 to 3 double bonds. In some embodiments, the heterocyciéalkyl group contains 0 to 2 triple
bonds.

: L ¥ £ .
As used herein, “halo” or “halogen” mchudes fore, chiore, bromo, and iodo,
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20Thi s conpound was prepared according to the procedure of Exanple 1 using
3,4- difluoroaniline as the starting material. LCMS for CoH8F2N502 (M+PI) 7:

mz = 256.1. Exanple 18
4- Am no- N- (4- br ono- 3-f | uor opheny1W hydr oxy- E2, 5- oxadi azol e- 3- ear boxi m dam d

e 1-/70 rNH2 5Thi s conpound was prepared accor d| ng to the procedure of
Exanpl e 1 using 4-brono-3- fluoroaniline as the startlng material. LCVS for

CeHBEr FN502 ( Mi- geﬁljrgreZn ” 0 8.0. Examp
4- Ami no- Ny ( 3- g Iuore 4- f uorg ﬁeenyoﬁn% WWB%?W@WS“W%*&@%@D@- ear boxi ni d

am de 10 {5 eoppipisiveiel Ry alfarential einetbRght, and dgipr ocedur e of
Exanpl e 1 using z@eddhieﬂ,r Qitklxy”f @ ROANI., éﬂ&? t Qg% 6aarn'golx§1gonat erial. LCVB
| e

f COHS8 ups mchude
122 Ani ngln %g%ﬂlg%r 83’2’( (%Twr?pﬁf?@ﬂg‘ﬁpﬁf“ﬁ?dﬁ’b‘ ¥ Eg i 1% adi azol e- 3- car boxi i d

ami de PBOMOL As psed iy N@Zﬁlkoxyaﬂ@'l refEhitem eloypan Absi@es RRLERRGEdgccording to the

procedure of Exam)ﬂe& ‘|ha1b|@t0@g r%r@talmpr@mm th I Aanl |line as the starting
material . VS for C(MtH) 7 mz = 268 é rrpfc pfi}m Yopoxy group 15
4- Am no- N—(§ 4- di et hyl phenyOW hydr oxy- 1 2, 5- oxadi azol e- 3- ear boxi m dar ni de

tz, N This CWWWIMMﬁwﬂQIGMSﬁ{M@ﬁ&ﬂH@%% fg.%:fEXarrple 1
or

using 3, 4a1kvei1ulmtular3/tl}@?did € AR Scalub)E ng.materi al NT el
11' 544\ rr|/"' JOE4 alk% E§<l ﬁ%“@%ﬁm%
4- Ami no- N44- enzi‘}jl_ 3B ?‘Wa&fl%hef?ﬁsPW syt rsebeyited 2616 -hemaah az@l e- 3- car box
i m dami de hetNPﬂ"i?,ﬂﬁWWrei\eNtNIkﬁ Mostuted by heterzrdgm@al@prmound was prepar ed

accordi ng to BKhReddERR LS OfExaTpl € 1 using 4-(benzyl oxy) -
3 chl oroani | i ne the tartl n material. LCVS for Cl61115CIN503 (M+H): m z
- 360.0. 10 EX aﬁi& a:mmo TELEIS o an amino group substitated by an alky! group.

4- Ari no- N- [ 4- f# oo ~kifhinoTaane bl BRENbdinla bpNALEN sl 2 5- oxadi azol
e- 3- tar boxi n:damnmdR: Hal %vhé}! a substituent is depicted structurally as a linking moiety, it is
necessarily minimally divalent. For example, when the varable R* of the structure depicted m
Formuia I is alkyl, the alkyl moiety is understood io be an alkyl linking moiety such as ~CHy-,
CH;CH;-, CH:CH<, etc.
The compounds described herein can be asymmeetric {s.g., having one or more stareocenters).
20 All stereoisomers, such as enantiomers and diastereomers, are intended unless otherwisé indicated.
Compounds of the present invention that contain asymmetrically substituted carbon atoms can be
isolated in optically active or racemmic forms, Methods on how to prepare optically active forms from
optically active starting materials are known in the art, such as by resolution of macemic mixtares or
by stereoselective synthesis, Many geometric isomers of olefins, C=N doubie bonds, and the like can
25 alsobe present in the compounds described herein, and all such stable isomers are contemplated in the
present mvention. Cis and trans geometric isomers of the compounds of the present jnvention are
described and may be isolated as a mixture of isomers or as separated isomeric forms.
Compounds of the invention also inciude tauiomeric formas, such as keto-enol tautomers,
Compounds of the invention can aiso include afl isotopes of atoms ocenrring in the
30 intermediates or final compounds. Isotopes mclude those atoms having the same atomic number but
different mass numbers. For example, 1sotopes of hydrogen include tritium snd dewterinm,
The present invention also imcludes Dharmaceutically accepiable salts of the cormpounds
deseribed herein. As used herein, “pharmaceutically acceptable salts” refers to derivatives of the
) disclosed compounds wherein the parent compound 38 medified by converting an existing acid or base
35 moiety to its salt form. Examples of pharmacentically acceptable salts inchude, but are not limited to,
mmeral or erganic acid salts of basic residues such as ammes; alkali or organic salts of acidic residues

such as carboxyiie acids; and the like, The pharmacenuticaily acceptable salts of the present invention
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NH2 \ m . This conmpound was prepared according to the procedure of
Exanple 1 using 4-fluoro-3- 15(trifluoronethyl)aniline as the starting
material. LCMS for Cioll 3F4ANS02 (MtH)4.-. nmz = 306. 1. Exanple 24

4- Am no- N-benzyl - Y- hydr oxy- 2, 5-oxadi azol e- 3-car boxi m dam de HO NH2 N NQ

20Thi s conpound was prepared according to the procedure of Exanple 1 using
benzylam ne as the starting material. LCVS for G OH 2N502m z = 234. 2.

Exanpl e 2bchude the conventional non-t alts or th

4- Am no- I\!ﬁ,gl%aff{]ye obenz rgn%;;l(\:lép dr oxy- 2. 5 oxad s 0l 415 PESy ST M dani de

INH2 N, 7 i S¢St o’iﬁﬂ’éc % R é‘adsa%d%h@fmﬁrg“w%mmt@imcedur e of
Exanpl e 1S%fﬁ@p@mtﬁqvmpmm¢mqmma& phie c&ﬁ;ﬁﬁzﬁlwlagh okt d@lic sLCVS for
C101- 11 1ENGQRickNb it entibii éh £§£ s,

4- Amno- Ny (g %cE]d QrbObéem o]é’ Ty r%lx %n%ﬁg oxa %F%pr?mé%?ybré’ﬁﬁ“?gm dani de HO
This conpound Wa$ ﬁrﬁ%/ 3“’%(? B‘i‘dﬁ{ijiﬁt %St?f??@ﬂﬁmé@@mf?éﬂ?@ﬁppﬁxmmﬂa@ 1 using 2-
chl or oben¥y#idin mam:r s brig@icsblemt, briga Rtuesdr &k twok ENBally Hondqueb@ hedid HENS09

(MEH) T ndife? wind 88tail - etk

4- Am no- N- Q:B c%l Qtﬁt beenzy%@EAgA ﬁc%zemmmlf 25 PERg Sk bR i tEbis s v Bdni dani de

O This cORpEHTE~ ?”ﬁﬁe‘é’ﬁ%{r%’ﬁm%fc%ﬁ%h M@kﬁ’dﬂh@h@ @Gmpoediase:, BL, 1Bappl e | using

3- chl or &y Vamuive Pasmacheics Saicd, BY 2TBT8Y Ladh of wl/B oGl Bbrehil 011\ 1502

( MrH) #g %ﬁrmﬂg@@mgm Exanpl e 28
4- Am no- N—(4 ilo1 obenzyl) 4W hydr oxy- 1, 2, 5- exadi azol e- 3- ear boxi m dam de.

HOL2-, N | H"%@%@@ﬁ’aﬂﬁ erlered breli ngeftoo tihe cpreaaeur e of
EX&WD' € 1mmﬁmg°m?953@hd alkiebeREY fothh Wil &8, \Mﬂﬁ t&ts%é LG RLLN ]ﬂgmenlt'% for

Cl01iii C l}{@glzfo(rlwél;g
4- Ami no- N h%glr oxy-coma&%?bf%g%ersg% nFS‘T?éﬁ%dy"F‘F’ﬂf WAL eResHT4OR®B- 3- ear boxi m
i dami de F FIeRgeg T5PRpse, or other probitmk o cowpatind cnesnprepaited aesaldi ng to the
pr ocedur éemfitiExanpl e 1 using 3- S(trifluoromethyl )benzyl am ne as the

starting mategi. i, H i F3N502 (M+H)+: rah 302. 2. Exanple 30
4- Ani no- Nchydir:ﬂoj)LE kﬂeﬂh agsﬂénx%‘f éﬁ’?ﬁlﬂs o by @W&@ldﬁweéh@%#b@@l tidam de

herein, prodrue:s refer to any covalently bonded carriers which release the active parent drig when
administered t 2 mammalian subject. Prodrugs can be prepared by modifying functional groups
present m the compounds in such 2 way that the modifications are cleaved, either i routine

20  manipulation or i vive, to the parent compounds. Prodrugs include compounds wherein hydrozyl,
amino, sulfhydryl, or carboxyl groups are bonded to any group that, when administered to a
mamnaiian subject, cleaves to form a free kydroxyl, amino, sulfhydryl, or carboxyt pgroup
respectively, Examples of prodmgs include, but are not Hmited to, acetate, formate and benzoais
derivatives of elcohol and amine functional groups in the compounds of the invention. Preparation

25 anduse of prodrugs is discussed in T. Higuchi and V., Stelta, “Pro-drugs as Novel Delivery Systems,”
Vol. 14 of the A.C.S. Symposium Series, and in Bigreversible Carriers in Drug Design, ed. Edward

B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporaied by reference in their entirety.

30 Synthesis
The compounds of the present invention can be prepared m 2 variety of ways known to one
skilled in the art of organic synthesis, The compounds of the present invention can be synthesized
using the methods as hersinafter descrived below, together with synthetic methods known in the art of

synthetic organic chemistry or variations thereon as appraciated by those skilied in the art.

L2
oy

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

preferred process conditions {i.e., reaction temperatures, times, mole ratios of reactants, solvents,
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HL1' N 10CH Thi s conpound was prepared according to the procedure of
Exanpl e 1 using 2- (nethoxy)benzylam ne as the starting material. LCMS for

Cl11H14N503 (MtH) +: niz = 264.0. Exanple 31 15

4- Am no- Y- hydr oxy- N- (pyridin-2-yl met hyl ) -1, 2, 5- oxadi azol e- 3- ear boxi m dam de
HO NH2 , Ncy, N This conpound was prepared according to the procedure of
Exanpl e 1 using 2- (am nonethyl)pyridine as the starting material. LCVS for

C91- 11 1NGQ2urkdVE) ity o Zons .20 Examml e 32 , ,
4- Ani no- N- hydr oxg N 2-’phérrﬁ’?ﬁgegstﬁdl"j%%?a@%%ﬁgﬁbﬂ%ﬂ@ww eatrh ORI an de HO
/1 N, Noz, NFHom concibopp ey g b tha rrivalsr rpacepasredvacoal sk fig dgtiddaecappocedur e of
Exanpl e 1dersiung! byleeneilifiyth e rodSe bignishdighdAgat erial . LCVS for C I HNN502
(MrHE: nilz = 248.Q l.e 33 5 . _ , ‘
4- Ani no- M. hydr ox§’?/ ?Zﬁggﬁﬁgf%?‘?‘%f‘-‘i/ai?el’{“‘?}t‘%?do%?%%‘b?ﬂéﬁ%ab@am&@s% iepvelami de HON
EXHZ NI 7,1% - FOT;‘%F@@&ZE?WW qmﬁe perEpad _B}dsp&ﬁﬁ@d‘pd!zﬂ;@m,tsﬁ(gé/é@?d&l‘apcedur e of
anpl e lmysithgednaf HatneR) @ asy thecsLarti rial, or
a11- 111h@ng{bMI-Qr+l: nilz = 15 é il Exanp%bgc“g%&’?’ ?Pectmphotometry (eg,
4- Ani no- N-but yl = Ar - Ry droxy - ED: 85 % St a7 oraRhs - sdr HoRnpaamade HOEZ, N / NI - 12
NNO7M chrompiqprapy (B RO gritin iepes cpmepamesl. according to the procedure of
Exanpl e 1 usi pgpditby badinb@nd Sal il halt material. LCVS for C71-114N502
(MH11)4=- %ﬁgp 1%1’6 f::l'eé f%xagFl p 35'53 . ?Edt&gon ané gepm%cuon of various chemcal
N-{ 44[ (3- Cnf or opheny T Paim 110 FCRSPRGYSF #E s Fpiestionsf JpotpriicHroecaitt od - 3- y11-2-p
e o ool S0l e The s o poecios s oty 11
n'e( - ZR? W“&g%'i‘@'\‘ S h%ﬁ% Pr(o;téc}ﬁﬁe)gréim( %‘c?rgamc SOPRENY LN iy & Qxadiazol -
hich s inCorporated herein by reference i its entirety
Tie .reactions of the processes described herein can be carried owt in suitable sobvents which
15 ean be readily seleored by one of skill in fhie art of organic synfhesis. Suitable solvents can be

substantially nonreactive with the starting materials (reactants), the mtermediates, or products at the

.

temperatures at which the reactions are carried out, ie., temperatures which can range from the

solvent’s freezing terperature to the scivent’s boiling temperature, A given reaction can be carried

out in one solvent or a mixture of more than one solvent. Depending on the particular reaction step,
20 suitable solvents for a particular reaction step cam be selected,

Resolution of racemic mixtures of componnds 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 opticalty active, sali-forming organic acid. Suitebie resolving agents for fractional
recrystallization methods are, for example, optically active acids, such as the D and L. forms of tartaric

25 .acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the various
optically active camphorsulfonic acids. Resohtion of racemic mixtures can also be carried out by
elution on a column packed with an optically  active  resolving agent (e.g:,
dinittobenzoylphenylglyeine). Suitable elution solvent composition can be determined by one skilled
in the art,

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

Compounds of Formula I can be synthesized by those skilled in the art. An example is shown

in Scheme 1 (Q is NGB CERRTHY No(R™(Y2),R) and NR'R” is NERH{(R™),(W)iR™).

Nitriles (1) car bs converted into amide oximes {2). Chiorination of the amide oximes can give

35 chloro oximes (3) which can be reacted with 2 variety of antines to give substituted amide oximes {4).

|30
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A sol ution of

4-am no- N- (3-chl oropheri yl) - N-hydroxy-1, 2, 5- oxadi azol e- 3- car boxi m dam de
(540 ng, 2.1 mmol) and N, NIl car bonyl di i m dazole (380 ng, 2.3 nmol) in
tetrahydrofuran (10 nL) was heated at 80 C for 1 h. The reaction m xture
was:difluted with ethyl acetate (150 naL) and washed with 0.1 N HC1 (3 x 75
m.) and brine (75 nL). The organic |l ayer was dried with sodium sul fate,
filtered, and concentrated to give,the desired product (560 ng, 94% as a
white solid which was used without Tufther purification. LCVS for
C10117CIN503 (MtH)Ti in/z = 279.9. 5 Step 2: L &OH

N-{4-[[ (3-Chl orophenyl ) ar ni nolefiydrg i n opzethyly§-1, 2, 5- oxadi azol - 3-y1}- 2-
phenyl acet at ni de A sol utb-ea<0 3-(3%09 X g ey

5- oxadi azol - 3-y1) -4-(3-c opheny1) - 1, 2, 4{oxadi azbl - 5(4H)- one (30.0 ny,
0. 107 nmmol ) and 4-dirnet hyt'am nopyri dine (2-6ng, 0.021 mmol) in pyridine
(0.50 nm.) was treated withtbenzeneacetyl chleride (42.6 als, 0.322 =op and
stilled for 4 h. The reaction 10 m xture éconcentrat ed and redil uted

with ethanol (1.0 nL) and 2 M of sodi um hyadrigxi de in water (0.30 niL)
stirred for 45 min. Purification of the crudd reaction m xture by
preparative HPLC gave the desi~Péd product (18 rrbg,ou45°/(). LCVS for

C17H15CINS503 (M+H)T: /My = 31.9. Exanple 36
15N-{ 4- 1[ ( 3- Chl or opheny ol tRY. /i NRq0) ne ]-1, 2, 5-oxadi azol -3-yl }b
enzamde OH O Thiis acpnmpound was prepgyad according to the procedure
of Exanple 35 using benz chloride as thewstarting material. LCVS for
0161113CIN503 (M+H) +: miz =4358.1. 20 Exanpl g 37 -

N-{4-[ (Benzyl am roxyiznino)nmet hyli-1, 2, 5-oxadi azol -3-y1} benzam de
OH N. ) m@'ﬁ%é&%@%&%ﬁ%%%ﬁ%&é@& SseEs R df-Agiod - bkexpraeedur e of

Ex amﬂ e Sﬂga%qiﬁbcarboxnmdamjde (5) [/ Heterocycl. Chem. (1965}, 2, 253] can be converted o the

3- (4- ami nblbsodxime XD, Azharn3(19k), 7410802y L5k s 47 0xadi azol - 5(4H) - one and
benzoy] g@ﬂ@ﬁ@m&% L ng Start] )ng 2%225%%?%‘?‘%éﬁ&ﬁ%?étyf"o*‘r“‘ﬁi‘?%-‘%é’ﬂso3 (MH) 7:
n-az = 338. 2, arrpf“e‘ @

N- benzyl- 4- (benzyl am no) -/ W hydr ox¢keine 2, 5- oxadi azol e- 3- car boxi m dam de HO
NH fINH7/ NN .NO' Stem |. OH

4- Benzyl- 344- (ben?yl anzi no) - 1, 2, 5- oxasiiazol - 3-y11-1, 2, 4- qz,xé)ai azol -5(4H) - one
5A sol uti egnof NaNoz _

3- (4- ani no- 128 oxatl azot—8~y1) Zybr ENERA, o Ralt =5(4L1) -one (60.0
ng, 0.231 ) 7and benzyl bromde 8 M., 0.23 nmog/ heated at 150 C
for 5 h. Additeonal benzyl brom dg,(28 gL) was addeti~te¥the inconplete
reaction and heating was conti nuedsf or another 16 h. Purification of the
crude reaction, mxture by preparative HPLC gave the desired product (12 ny,
15% .n@LCIVB fo‘?dd@%&ﬂla%%@f Fovwpdy kcan bd dyhesized 49sh0wn HBISED Rotection of

N be | autidg ddmezAd=a oe & 3 [ | e-3-car bgoxi m dam de. .
A sol U%/i Qﬂidéf iSOCZnatcsmafi]al Mfcmhya%&%y?}ln aa'aget}pg%%ﬁ{h h@l%dgs, gmﬁmﬁ(%s’ suftony’

4-benzyl- 344- (benzyl am 10) - T 5% fadi aFsiueszgpiud B hlopxadiabet - 5( 4H) - one
(12 ny, ZFFHURTT Hiiess.ieived. solionamidps, wers, 2td ediestswit h 2 M sodi um hydr oxi de in
water (300 uL) and stirred at 25 guf.Q62 30 min. The reaction m xture was
quenched wi th aceticgacid and purifi ed3 by 15preparative HPLC TO give the

desired product (10"ng, 90% as a whigt® solid. LCVS for NC}CI’H 181 4502 (M+EL):

mz = 324. gan EX@ eN 39 CD!  HpN >=0R“‘X R™HN
R'R" e N — NHR"

7\ 7\ \
N,\ /N N\ /N R" N/ \N
O o \O/
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 thicamide 12 which can be

methylated to give the methy} thioimidate 13. Reaction of 13 with hydroxylamine can give the amide
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440kni | i nocar bonyl | am ni al - N- ( 3- chl or opheny1l) - Y- hydr oxy- 1, 2, 5- oxadi azol e- 3-
car boxi m dam de Exanpl e 40

4-M s(ani li nocarbonyl)am nol - N- (3-chl or ophenyl) - M hydr oxy- 1, 2, 5- oxadi azol e-
3- carboximdam de RN a Step 1.

N. + { 4- 14- ( 3- Chl or opheny1) - 5- oxo- 4, 5- di hydr o- 1, 2, 4- oxadi azol - 3-y1J-1, 2, 5- oxa
di aw - 3- y1W phenyl urea and

N44- [ 4- (3-ghl o o 0x0-4, 5-di 4- oxadi azol - 3-y2: 7-1, 2, 5- oxad
azol - 3- le’Hl X gﬂgﬂ%%éhmfl di f?fgf}eggﬁ g?“@ed @%PFF @loroimidate 1AwhigH aat bon of

3- (4-anai it thgsizg @mv¥ﬁﬁﬂéE@%%@wymwwméﬁmmﬁ&ﬁrophenyl) 1, 2, 4- oxadi azol - 5(41-1)
- one (30.ng, 0.1 mml) in pyridine (0.5 nL, 6.2 tranol) was treated with
phenyl isocyanate (12 pL, 0.1 10 rmmol) and stirred for 2 h. The reaction
m xture was treated with 4- dlnethyﬁéﬁP pyridine (3 ng, 24 pnol) and
addi ti onal pheny} isocyanate (10 pl.¢ 92 tunol) and stirrgd for another 2

h. Purifiagtion &f thenfideude reactioff m xt by, preparatijjve | -LPLC gave.
t he desired/praduces 3- gf ophen %Mﬁ Qg NHR®
@ 3-Y1} - N- phenyl ur ea

5- oxo0-4, 5-d -yl]-l,E?@mbxadia
(5 ng, 129% ard N—{4-

14- (3- chl or ophgny1l) - 5- oxo- 4, 5- di hydro- 1, 2, 4- oxadi azol - 3-y1] - 1, 2, 5- oxadi azol
-3-y1} 15diphenyidicarboninidic Jlanlde (7 my, 12 % . ®CMB for
017E1190N604 O\4+14)4: mz 398, 3 and LCMVS for 16CLN705Na (M+H) +: nl z

= 540.0. Step 2. 4- [(Anlllnocarbo yl j am nol - hLéB,@ IQPO henyl) - Y- hydra) 9;
.1, 2, 5-oxadi azol e- 3- car boxXi m danzi de ari
4 173|s(an|IlnocarbonyljanlnoTN-(S chlorophenyl) Y—hydroxgﬁ;72 5-
20oxadi azoi e- 3- car boxi m danzi de A sol ution of
N-{ 4- [ 4- (3-chl or opheny1) - 5- OX0>4-5< O Rpdr 0- 1, 2, 4- oRadi a sy11-1, 2, 5-
oxadi azol - 3-y1l - N- phenylurea (1 g, 43 prool) in ethgndl (1.5 nL) was
treated with 2.0 M sodi um hydroxi-de in water (0.3 niL d stirred for 30
mn Purification of the crude reagtion m xture by preparative HPLC gave the
desired product 44(anilinocarbony m nol - N- (3-chl or opHény1l)-N- 5
hydr oxy- L2, 5- oxadi azol e- 3- carbOé%nb m de (6 ng, 3i;y. LCMS for

74

Ci 6Hpi CI N603 (MrH) +: mz = 373 H,NOH

4-[Bi s(ani |l i nocar bonyfi am noj - N- ( 3- chror opheny1l) - AP~ hydr oxy- 1, 2, 5- oxadlazol
e-3- carboxi m dam de was prepared in a 5|nllar.imsh|on from

N-{ 444- ( 3-chl or ophenyl) - 5- oxo- 4, 5-

di hydro-1, 2, 4- oxadi azol -3-y13-1, 2, 5- oxa
idic dianide. LCMS 10 for C23H sCl N704 (Iv¥
tert-Butyl
{4-1({41(E, 2)-1(3-chl oroplienyl)am nol (hydroxyi m no) net hyl j-1. 2. 5- exadi azol
-3- yld am no) car bonyl | benzyl | earbamate ch,iStep |. tert-Butyl

(4161414-(3 ehl or opheny1l) - 5- oxo- 4, 5-di hydro-1, 2, 4- oxadzazol - 3-y11-15-

oxadi azol - y(éanzgﬁgkarbonyljbenzyljearbanate en, A sol ution of
344-amino-1, depsfres cap by Bz ahfesmoptie Ryhdye 10X AiecOnggtpy ol - 5( 4H) -
200ne (50 @A Bomc)oxand dn ki {6 byl PUZRAPVIBIAGL IRLTY! | bel M1 ©

aci d (49 =209, refiid ATDL, or onet hane nip was {7eated W th
4- chggthylanfnopyrldlne {ig&ﬁﬁweﬁ?%”ﬁgﬁi? éﬁd N, N- diisopropyl et hyl ani ne

(93 4, 0.54 mmol ). After the reaction mxture turned clear, it was treated
wi th bronotris(pyrrol ydi no) phophoni utn hexafl uorophosphate (50 ng, 0.11
nanol ) and additional ‘N, N-dii sopropylethylamne (93 tiL, 0.54 ounol). The
reaction m xture was stirred for 16 h, treated with additional
bronDtrls(pyrrondlno)phophon|un1hexaf|uorophosphate (50 ng, 0.11 nmol),

and stirred for another 6 h. The reaction m xture was diluted with ethyl
acetate (60 m) and washed with 0.1 MHC1 (2 x 25 nlL) and brine (25 nL),
dried with sodiumsulfate, filtered, and concentrated. Purification of the
crude reaction m xture by preparative LCMS gave the desired product (22 ng,
24% . LCMS for C19P-14CIN606 GWtEu+H +H) T: mz = 457.1. 10 Step 2.
tert-Buty/ 14-11{4-1(E, 2)-[ 73-chi or ophet or Vam no]

(hydr oxyi m no) net hyl11l-1, 2, 5- oxacl i azol - 3-

yl i at ni no) car bonyl i benzyl } car banzat e Thi s conmpound was prepared
according to the procedure of Exanjle 38, Step 2, using

tell-butyl {44({444-(3-chl orophenyl)-5-0x0-4,5-dillydro-1, 2, 4- oxadi azol - 3-ye
-1, 2, 5-oxadi azol - 3- 15yHami nol car bonyebenzyl } carbamate as the starting
material. LCVS for C2 1E124c1N605 (mtH)+: Loh = 487.0.

é-ylI-N,AP—dlphenyIdicarbonim

MiR"=492. 0. Exanpl e 41



Exanpl e 42 4-(Am nornethyl)-N{41(E, Z)-[(3-chl orophenyl jam nol (hydroi no
ethyll-1, 2, 5-oxadi azok- 203-yl | benzarnide trifluoroacetate NH, Step I.

4- (Am nonetity0-N-(4-1-4-(3-cilloropheny0-5-o0xo0-4, 5-di hydro

oxadi azol - 3-yl } benzam de trifiuoroacetate WA a A sol ution of

3- (4 am no- 1, 2, 5- oxadi azol - 3-y1) -4- (3-chl orophenyl) -1, 2, 4- oxaci i azol -5(41-E
one (0.5 g, 1 8 nmml ) and 4-{{(tert-butoxyearbonyEam nol net hyl}benzoi c acid
(0.67 g, 2.7 mmol) in dichloronmethane (35 nL) was treated with

4-di met hyl ani nopyridine (0.13 g, 1S%emadl) and NN 5

di i sopropyl et hyl am ne (0.93 nl,ou5.4 mmol) followed by

bronotri s(pyrrol ydi no) phophorjj um hexaf i uorophosph {e (1.3 g, 2.7 nmrnol) and
addi tional N, N-diisopmrgnyl et am neo{ 0 93r" 5.4 _mol). The reaction '
m xture was stirred for W, d?qIRut',e,;g"gvrth et} \acé't‘zate (-200 11E) and
washed with 0.1 M HC (2¥.¥00 m.) and brinei (25 nL), dried wth sodium
sulfate, filtered, and corfcentrated. Purificatifon of the crude reaction

m xture on silica gel gave the internediate tef%-butyl 1

0{4-[({4-[4-(3-chl orophenyl) - 5-o0xo0-4, 5-di hyghop-{1, 2, 4- oxadi azol - 3-y1]-1, 2, 5-
oxadi azol - 3- yHam no) car bonyfi benzyl ) carbalfatel This material was dil uted
wi th dichl oronethane (30 roL), treated with 4.6 MHCl1 in 1, 4-dioxane (4.5
m), and stilted for 1 h. The roeaction m xture was Jgancentr at ed and
purified by preparative LCIVSNto give the desired Toduct (542 ny, 58%.

LCMS for Cl18/ 114C1N6@# N1 L1 nk nRrdk3r@in 15 Spiep 2.
4- (Ani nonet hyl ) - N- (4- L1EJZ); [ ( 3FChl oFopheny kHydr oxyi n
opnethyll-1, 2, 5- oxadi azb] - 8-yl )betzzanzi de tw|f)woroacetate Thi s

conpound was prepared accé’r d| ng to the pr ocedur% of Exanple 38, Step 2,
usi ng 4-
(am nonet hyl ) Md(mamec@amlcarmhmwe)m&mmmékcm@l5OA];mzeoﬂmgéaph @gol -3-y11-1

, 2, 5- oxadi trifl acetate as the, start mat eri al .
LCVS for 7111%]6 Nq%%%g%ﬁ %"Sp%"msr{’km“g@%‘g o P Etops vith  hydrad
4-{j (Bénz;‘ﬂcaﬁ% e arpoayhEdtionbrranto(2be= 3P oﬁepmecmmszﬁ:emgam)my&dmdr oxy-1,2,5

- oxadi az ok gdre aﬁnﬁi@&iﬂ@ﬂ m;ﬂ@mﬂ& also be deproteéte@ Q! k29 ncﬁpound 8 can
344- ani no- 4- 11 uorg{ghen 2, 4 oxadi azol 5

|
(4H)-one { %nag‘tegt&g%%m fol 3°°u l%d)“ffmﬁéuﬁ%%nﬁy I"ﬂé?]f‘i"lﬁ&fyl}d‘i“ °H‘é“°(‘}§mﬁ§’ €% pinol) in
pyri di ne fr g enrqf?et;cnmééerrtam@m@@pwm cevzyaicd 0Gyva Mbbiec(c@bemgyot@Ri Mol ) and
heat ed i nwtdne 260 crowave at 150 C for 20 mn. 5 The reaction m xture was
conceq?rat ed and purified by preparative LCM5 to give the internediate -
Noenzyl- N-{4-[4-(3-brono-4-fluor opﬁ'@’ﬁﬁ?ﬁ 5- 0x0- 4, S-di hydro- 1, 2, 4- oxadi azo1l-
3-yl]1, 2, S-oxadi azol- 3-yl}urea. i s materlal vva:S* iluted W|th eiwg)znol
(1.5 ), treated with 2.0 M~ Y EHESR i °@®_aggsm« Stirred
for 30 min. Purification of thecrude reactlcory  Xxtwir e*By pre ar\,@tlxve
HPLC gave the desired product (11 ny, 28%. LCVS for C171- 115BrFM503
(NH‘H)"‘ ink = 448.9, 10451. Quue arrpl e 44 1M;tsunnhu 2 NaOH
4- Ami no- N- ( 3- _br ome- 4- f | uor ofti&hy 1) - AP- hydr &/ 1, 2, 5-t hi adi az6%e- 3- ear boxi mi
dam de OH 15St g 1.
4- Anzi no- [R\I_-(mero - 4-&deyor op hen )>==1 2, 5-thi adi oIe 3- car boxam e F
A sol ution gf Nﬁﬂ)"‘l_z EFt di‘azole- 3-carl e acid (25 ) ,NHE:. 7
ranol) and 3- b’?\g’f‘h)4 f | uor odai Nj#le (393 ngy, 2. ¥ ate') in N
Al IN-di met hy1f ormam de (5 nth) was heated Wi t h ;0-
(benzotriazol -1-y/)-N WI -t r.amefyl uroni um hexaf | uor ophosphate (784 ny,
2.1 mol) followed 20by NAI dfisepropyl ethylanmine (0.36 niL, 2.1 mol) and
stirred for 16 h. Nﬂ"he reaction mgyxture was diluted with brine (50 nm.) and
0.1 N 1-1€l (200 ﬂd\ﬁrac ith ethyl acetate (2 x 150 nmL). The
conbi ned organy c, ext racts Wer ¢ shed with brine (50 nL), dried with sodium
sul fate, flltered and concentvated. Purification of the crude reaction
m xture on sili cé’ gel gave the fHesired product (414 ny, 76% . LCMS for
COH7Br F1?140S(M+H) +: miz = 316.9, 318.8. 5Step 2.
4- Am no- N- ( 3- br oi no-4-fl uorophenyl)-1, 2, 5-thi adi azol e- 3- car bot hi oam de

o
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H2r 4 A sol ution of
4-am no- N- ( 3- br ono- 4-f | uor ophenyl ) -1, 2, 5-t hi adi azol e- 3- car boxam de (225 ng,
03 nmol ) and
2, 4- bi s(4- met hoxyphenyl) -2, 4-di t hi oxo-1, 3, 2, 4-di t hi adi phosphet ane (570 ny,
1.4 mmol) in toluene (6.8 nL) was stirred at 95 C for 16 h. The reaction
m xture was diluted wth ethyl 10acetate (50 nL) and the insoluble salts
vere filtepad,  Fpg filtrate was concentrated to a crude residue which was
purified on silica gel to give the desiredproduct (130 ng, 55% . LCMS for
COH7Br FNAS2 ( Me¥apeds gf Zhe—inggtongean 3gutini@te a8tvitp 3. thdvlebdyyik indoleamine-2,3-
4-anzi no- Nik@obromoy-fit uar oREBY! | rh? PrekPhAG A7) 6137521 Philfot hi oate 15

solutio - : .
4- ami no- NQ"“%E%?%%%? TSP R HERY A5 comprunint dgitnysnsiprcas be webioriheani de (130
ng, 0.4 Iedgligiing|iTef| Ryr ontetitiahe «pB5m2 wilh) anwasic tof @@k et Vi t d3mpBatdd Yok
rrifl uor oneihanes wsf-enaken ( §4od owed by .

oo A ooed Tjolnd 8 LGRS Beniemnpets e

N, N-diiso | et.hyl.amine (102 tL, O. | rre

reaction %{h%ﬁ é? %ft %sgwﬁf%@dwe’ftﬁ e icemmoptip pieheiavsatiop TO0evks to witited Wi t h

wat er (50 2fviy effBObr isher ROE BGividha] Jn, nedrdfeddmﬁbrhomn@me&,g Iﬁéﬁﬁ%& | tered,

and concemfofadi8el ek OimnhMe) {6 I8k uct (133 ng, 98%. L for

CLOH9By,Fhl 4S2 M(ftﬁ%ez S ge 8&&%%%’9?&%&&4.

4- Anhi 0- N- ( 3- bHERT ST PR HEAYES miibeingfdrhisyps e SosBultion eftiyptabine= 3- ear boxi m

id tahm ::i 2 AﬁﬁYSEﬁsz@af;S cells exlzjesgjg DO Suzil as a };isue, Iiving5 3{ a_.nis!al,_ or cei} cultugre. In some

net hyl 4- agkRRdn¢, onm-4- eny.1).- thj adi azol e- 3-

25car bi i dot hi oat'e (98 g, o.°§%¥°§r}‘f8m|’§'¥‘? n (éft%fﬁ%l 3“*‘@2%@?@@ fareeeiyiaaat ed wit h

hydr oxyl am & Ry drs & BrERey eépinygineen oiesive pmfupl dfewethobya of composition

N, N-di i soprowigy teteinyMetiriin e rcisBfngjdydiopikn QvolmBd ry@Rths dSdridibe Ureaus0, C for 16

h. Thesreagtion m xture was purified by preparative HPLC to give the

desired product (58 ng, 78% . LCM5 for CgH8Br FNSOS (M+H) +: naiz = 331.9,

333.9. Exanpl eﬂ135:resent mvention er provides methods of inhibiting immunosuppression such as

54- Ami no- B Gedbrliomepytubslistiondn ¥ foierNe P Qo 2 30420 EAZQ) G Rz,80" bOXI i dam

ide trifl HQ&%&%%FEQ% I&@M%rteggml. edlinted ; _ ‘

4, 4771t ho- N- (6- chi oropyr T dins 2550- PUsedied irmyerarssienipbsansaicd N 7N 0

10A sol ut F"ifh IBERPgCHicHD o ddp sgitaiz olrd indsctar hedeylibaionstd (0.4 g, 3.1

mol ) 2and 6-  ThbedRpybdie Bridr REviNSeiods @ Beallng fe |dt i activi

NN di et byl ol am de (6. 2. f'#ﬂ{ was Lreate G\A}fﬁ %ﬁ%@?‘?‘*mﬂamﬁm

NAN, Y-t et r amet hy1-0- ¢ 72 07TABEN YRI5 PIFRP dit 3 ipfividn| (uerrefphids phat e

(1.4 g, 3byPcHREYng e e tdkiduaby ntdXoitiihsepnapyheibyianicne ¢ Qmabt dhisse 4. 3 nmol )

at 0 C. Thie doRphd @M P-bdnli@niR S 5 bS8y for 1, paured into

sat ur at ed, NaHOO8 (50 ernii{) “and extracteq vm?%ﬁméltg, ?%%m. %&ré%a#éam@ggﬁeafé ). The

organic |ayer was”separ SPEHF ghi WEeHE Sy I infiescy2liiker t sxghsiicd wi t h

sodi uf? sutare! ihf ING wped, sudansoeonuenin atedmiDa.caier B Eakddeq Zhg. cr ude

sol i d wascaasheeudM i) iehllydisoReeh abRidN a4 f8red. .. The filtrate yas

concent raﬁlgu}ataq)du ur?f i edygsr{; silica gelgla,tt %[! I%gfip\][/'?é’E e TELFFRd BFOACt with

some inpurities, “PHE FHBUr FTFRE HPe-ratitvatraty mauhicaget fiel sbttiod with

chl or of orsifit & §ivVeinficttonedeptesitr, ednpegdttaie (550 UsctO2 N iznekfeB sk QL. HBH701 N507

(MEH) + i fdokigoton <24 Qasl . 20 SbER1R - ‘

4-") n%(kntz)é fﬁ%%go-n@ hi or opyri di % SeV TS ST STAPBHR $:2 AFBOFNEY | chl ori de
: o

Ao FHRUPGHe gliseases Including asthma, rheumatoid arthritis, multiple sclerosis,
4- am no- NefeBuevhobopy Kisdien p@rissk) and , Pstdmo xaeh @ﬁ@ﬁmgl—sgrar-ggﬁl mde (62 ny,
0. 26 reattiOhy) 1k BelERZ : treated with phosphorus |
pent achl ori de cﬁr&% 1269, Sosgxgmr%?md?l Cg\r’:%%ls”tcfﬂf”f’@ﬁm‘"fga’f’“"’rs PPt e P90 The
reacti on Xt e s "eBncEOT tt'e by ledhiutetinoasiat dnd befizene and _
concentrated (3Xpdheeigiy @t el desdafiedRF 0JUGTnMICH-Was,used | mediately in

the next .Step.: §E1ﬁsp 3 i ‘ | vo?rzzvzv.
4- Ami no- N- (6- chi or opyr TdiT2s 3}1&? R Ay drepscpmale greised Somidn azzetivn 8@t bo
nzi dam dé"F¥ P | aElidies. an iz vitro cell can be a cell in a celi culture. In some embodiments,

an i vivo cell is a cell living in an organism such as a mammal,
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A sol ution of

4-am no- N- (6-ehl oropyridim2-yl1)-1, 2, 5- oxadi azol e- 3- car boxi m doyl chl ori de
5 (67 nmg, 0.26 mmvol) in tetrahydrofuran (3 nL) was treated with 20 M

hydr oxyl am ne in water (0.26 nL, 5 mml) and stirred at 60 C for 4 it The
reaction mxture was treated with additional 20 M hydroxylamine in water
(0.13 M , 2.5 nmmol) and heated at 70C for 1.5 h. The reaction m xture was
concentrated t d esi. due.whi ch purified by preparative LCV5 to
gi ve the desi f%&’%?%%“a%ﬁ%f%?ﬂgﬁ%% Sectess of ipliepRbOSEeNt ) T m z =
255. 0. 10 "EX&HI® oag in vivo system. For example, “contacting” the IDO enzyme with a compound of

4- Ami no- Nite SwhitianichdssfrhUamarhany .- Mhyar o Xy Lazol e- 3-car.boxi m dam de
trifluoroagetalg ,.15St %phl . 4= Am no- hﬁ%ﬁ%aﬁ%ﬁ%%&iﬂ Yeg?og(?@oaﬁﬁ’@ﬁwaﬁrsod

azol e- 3- car boxam dé &2R; Ve 0, aspyglicascfghaatmle Nepsiprepamedndd dor di ng to
the prdcedifFEcdto Brariptoptititg : Bliep odnurifgiprerdion containing the IDO enzyme.

am nct i sot hi azehed 3xgamb Xy kh&viaer & Hydroghl ori de and _

3-brono- 4 £1 noroani | i n% t he gu%agt P%g&’ngs?c{eﬁegmgggﬁwtﬁ?w%h- 1813r F430s
(MEH) +: Tz = 31578 RBTFeRy, 735 & ofperrogeniprpabbits, dogs, cats, swine, catfle, sheep,

0- N- ( 3- br 85 gertingteyr opmenyefeisiohdaal e- 3- car boxi mi doyi chl ori de Thi s

conpound was pseRar&g. ae I : ncedure of Exanple 45, Step 2,
usi ng ;- am nos N ( 3- brong)%f Ia%o e%g %g/f 'S0 P%z‘i?gg-t%%&?%ﬁé?ﬁ“ﬁe as the
starting natert & PAREChEE! weBde Mifsdhabieipgeal o mévimbretpost e is Bt ep 3. 4- A7
i no- N- ( 3- BreE o M. uoreophdny| ) EWihh peiney St Ri-az0 L,&méarg@;ngggg Ji.gam de
trifi uorom&g&tﬁgm1 W}ﬁcﬁéndu%%}lajleso:gﬁxgrggﬂﬁjer}gi W@@: prepared according to the

, ep_ 3, using 4-

procedur e of Eﬁgﬂg e _ ‘

ani no- N- ( 3- br ons™" PR GFRSN{PD PeBkihi rroties 8 disareh omdintmdoyilsorehirosi de as t he
starting wréitida veth mad @ pleiMBsdaos 0 CAQke, LOBRENDS kM B Hoos b & erFerdnde 9 332. 9.
Exanphe 4dsplay the pathciosy or < ispase: )

4- Am no- N- 2?5?%% gﬁ ooff)yf)]ﬁgﬁﬁt éogYA(igfhﬁ%F?%Xy- 1, 2, 5- oxadi azol e- 3- car boxi m dam d
e HO41HN C Sf%prbiting the diseasc; for example, infibiting a dissase, condition or disorder jn au

4- Az 0- N- Hdyidmidiviohis arephers o bisdiayde SnoxadihaZ Q! 853 xanzi de_ci

Thi s com&gmnmoﬁgrgg‘gr ed according e?%a tﬁ%zpr%{:ugﬁgxrg@g%f %Eéear}rsﬁ?%é 45, Step
1, using 4- am no-1.72,5-o0xadi azol e-3-carboxylic acid and 2, 5-di chl oroani e

as the starti (=it e sliseds Ol ofapple, GRELRGIANAD e (Midlib) & disti i5m273. 0. Step
2. 4- Am niodivibiugi24ih- ilieleri@kap e it 4d Raaxad] - 3- ear bat hi panzide C NN
This COch%hHﬂ:Qﬁ‘é@éso%re ar ed accé%%ﬁn%g@‘t‘o th% ﬁrég%‘gg%?@o%fmé&“a 8 44, Step
2, using 4- am no-No(25 5 arEr GrEpHes e symrmeplon @igok decgasmaiboxar de as
the start¥WgvAEE®#t-al . LCVB for C9117010N405 (MtH): mix = 5 Step 3. Met hyl
4-an o-N-(2,5-dichiorophenyl)-1, 2, 5-oxadi azol e- 3-carbi m dot hi oate C NH,
Thi s ‘corrp%%lgan\é\@%w%rgpar ed according to the procedure of Exanple 44, Step
3, usjng 4- B

ani no*N- (2, 5- Bicchioroptitmy dhatn el cxadi @ rakhermBneaib i LOar.deas the
starting aiBHiar | aendN ook BSed of MIRA! ahelYc! N Lhe next step.

| mmime  enhancers,
wmunosuppressanis, radiation, anti-tumor and anti-viral vaccines, cytoldne therapy {e.p., IL2, GM-
CSF, etc.), and/or tyrosine kinase inhibitors can be used in combination with the compounds of the

present mvention for treatment of IDO-associated diseases, disorders or conditions. The agents can be

30 combined with the present compounds in a smgie dosage form, or the agents can be administered
simmitanecusly or sequentially as separate dosage forms,
Suitable antiviral agents contemplated for use in combination with the compounds of the
Present invention can comprise nmucleoside and nucleotide reverse transcriptase inhibitors (NRTs),
non-nucleoside reverse ranscriptase inhibitors (NNRTTs), protease inhibitors and other antiviral
35 dmgs.

Example suifable NRTIs include zidovudine (AZT); didanosine (ddl); zalcitabine (dacy;
stavudine (d47T); lamivudine (3TC); abacavir (1552U89); adefovir dipivoxil {bis{POM)-PMEA];
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Step 4.

4- Am no- N- (2, 5-di ehl orophenyl) - N=hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi m dam de
Thi's conmpound was prepared according to the procedure of Exanple 44, Step
4, u5|ng met hyl

4- am no- N- (2, 5-di chl oropheny1) - 1, 2, 5- oxadi azol e- 3- car bi ni dot hi oate as the
starting material. LCMS i S for C9H8CbN502 (MtH) +. tn/z 288.0. Exarrple 48
N-14-f (E, nylllamn droxyi m no)met hyl | -1, 2. 5- oxad
i azol - 3- ?gﬁu%o’? goﬁ@%eg‘% 15%%’8%&2 frigigbine [(SFEQ); bete-IPHR3Ho called beta-L-D4AC

(4. 14- ( 3- BPONFEU-eRUSH o Phisivyd)5- o0 Riddy - M@mdr(@;gmg) .9 bg&éﬂaé .1, Z5-

oxadi azol -dxdaaf la,@nmgngsmﬁf:dﬂ) T :cJQb;t%ble W&L{Sngcmmgsmgag&a(m_lw f_?COI’dI ng to

t he proce f
3- (4pam ngi%g‘%a% @g@?pb S —’3?%)’@&2- (BB PEHOPMUA421r oohismy ykd2424aexadi a2ol -5
(411) - Gne ﬁ@m@ﬁw}édhmmﬂém)mmmﬁm@ﬁmgm ﬂg,gm]gat BhhALS ok CIYQM for

C17H10Br FiNEQ5:
N-{4- 11E, @5 &%(%%7 fn ll)jl nd .3 mafl su%b?e protease nglblfOI'S include saquinavir (Ro 31-

nol (hydr a:}ﬁ ylgﬁzri n@tﬁ?ﬁ? pdpavg. @%@9}&2@1@%@? wGYisaoy phalte-(dr1eanboxar ni de
A sol ut i offsiofvir FRERIAN4TS); DMP-450; BMS-2322623; ABT.3 .

{ 444- (3 b ko h%gxlﬂggyxg{ga &1% -5:.0X0- 4, 5- di ?18 é?doAGélﬁstzﬁ Ghen dtiyebpeens

y1)-1,8. 5- oxagsg a % %ar Fit e R Y’Ssd?mﬁ’FPGﬂCf)NﬂllﬁﬁOal chI oronet hane (1
L) was tEeat g Plﬁ’mfk Fereia of dtigedn tﬁl&cqgageu@nﬂ:ﬁderﬁméxim;ﬁéﬂmguh 5 for 2 h.
The react (iending, xtvithoat ma&t&g) &l et 86t € re i du was dil uted

wi th et hapg) ) d wit Mso umh FoxXr Br (0.15
solechs ?ﬁ st'??zﬁe dc'u of %PWPW T’ﬂ%m’ie@ﬁ’étqywhmww éCWOa&T'burl fied by

inL, 3
pr epar at %5% AWSEC t o TP, chlremibeisi r ed p@b‘ﬁd:@t (Gu@mge@m@mﬂeuvs for
CL4E| 5Br EWeddenfihbdsphordilie, Tudid, 2 %%X

. N sl ghjml}Sh F‘?S °m12‘a°§fbw§d i 0i e- 3-carb

N-(3- Bgongmgzofowgs)rophenyl) NLhydroxy
oxi m dam de OH Step 1.

N- { 444- ( 3- Br ofge flcuethapmst by@heb amticancd, et hinad IriQ-cdenpicdadadioazgo!l - 3-y13-1,
PR gk it 08 SGEHAT, Mg ey o v oxad azol
5( 4H) - ongg (0. “z?f S “f ﬁB‘BS) SPF“@W&P%&% 6>~ Bropriulpciivisxatidien togatabie! b

4-di met hy@%‘ﬁi’%ﬁ%ﬁr@ @Dﬂem(lemma@me@:hcﬁmmmeﬂm@gge Lfipddcpr0aceti ¢ anhydri de

(0. 41200, 2. QStmafﬂel &h ﬁéﬂmﬁ& = Qed reaction mxture was
rude re‘J!éllE gﬁ(ghé R emsugfbfef Befudsyosempla it to gi ve

concentraﬁa%g mdﬂc

Che. desi nEg P g dics gerygivg %QWpie»L%ﬂfc@wdsanﬁiﬂE&raﬁéﬁdﬁ%e&Meka ‘niz =
438. 0, 43onokisy @ 2pipodophyllotoxins) such as vinblastine, vincristine vindes;

4- (3-Br ormcnﬁmﬁjdgoag,gmg)(ﬁ%u Onetqy}/lam na) -1 2 6 Oxad arsl yTﬁmle 1,2, 4-0
xadi azol ?éé%}n one_ N - N e “Ia‘c paclitazel (Taxol™),

N-{4. 44- Ofp- AU U T8 Pre P T)yoB-Co Xoasardimdich yrokrBroik, Reci@)a -3-y11- 1
2, 5- dxadic®pwide, 3adjehipo@dc2, 2-tri f | uor oacet ami de (0. 59 ng, 1.3 mmli in

N ALdi et hyl f omdranig t ea w th potassi um carbonate (0.28 g,
2.0 mml% Jollo gbb%(ﬁgetng ]Imlu cf‘avlibe 52%91% Aansstpats| iravle wpdcitibied for 2 h.
The react] On i KR EgEs: Sélé{d@dnwtﬂdx&faddltl onal methyl iodide (200 !AL, 32
nmol ) and st i 4lsetitdbbrard 6idbxic TG ﬁaﬁ&'e@ﬂoﬁyﬁ&ﬁe g?eg%% ted with water

(100 M) 1Al N80 ok an tracted Wit ¢ 88"t 2 x 100
ral) Thteof’&(}om!ellraén(rg&b(tgrgbil n?ig;%%%rgé‘f% Tep UWWWTIWW%FM(JBS %s-100 rugQ)

and bBfing BO HEoplainy fokagici reshonsoupdifierss gofvat hibifos) {8k Rbnatldpcancent r at ed
to a cr u@mnm@smm Wﬁi@'&‘mﬁn&%ﬁfe'@ﬁ%l&mﬁs' ica gel to gi ve the desired
pr oduct (0 3D 283 A e, ag% mgudﬂ i EgBr FN503 (M+tH) T: m z 355.9, 358.0.
20Step 3 antibody™therapeutics such as trastuzumah (Hercepnn)

A . - ( 3- BPERHE: Borimriop et ds sihpde e LIBREOYD-8NZ LAG): L 2yRrgxadi azoi e- 3-
car boxi nitdanZGEe, etc.), Thi s corrpound was prepared accor di ng'to the

procgdure offO%xa le 38, Step 2, using
4- Cbr 02no- 4- f'Ilo ﬁﬁ@?fy?gfm%alf%meﬁﬁ figps e ibivol idmdy BelDxagiiaz Glen 3z Y1 j - 1, 2, 4-0
xadi aZOI@5€wi@mﬂ0&$6Itedft&tostmddin@g{?m&CbﬁL LCMS for C 101.110Br EN502
(MtH) T: rok = 329.9, 332.0. Exanple 50
N-{4-RE, Z) 4( 3- Br ono- 4-f | uor ophenyl ) am nol (hydr oxyi m no) rnet hy11-1, 2, 5- oxadi
azol - 3- yljpiperidine-4-carboxam de trifl uoroacetate
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OHTM 55' NH Br Step |. N 1414-(3-Brono-4-jiuorophenyl)-5-o0xo0-4,5-di hydro-1
, 2, 4- oxadi azol - 3-y1J-1, 2, 5- oxadi azoi 3-yl1}-1-(trifluoroace4, Opi peri di ne-4-ea
rboxam de 0O 5This conpound was prepared according to the procedure of
Exanpl e 35 using 3-(4-am no-

1, 2, 5- oxadi azol - 3-y1) - 4- (3- br onp- 4- f | uor opheny1) - 1, 2, 4- oxadi azol - 5(411) - one
and (frifluoroacetyppiperidine-4-carbonyl chloride as the starting

mat er i aI S. LCVp .91 o ni/z 549.0, 550.9., 10Step 2.
N (a-[(E ) 0L bRl 2t NGO Mo e el B 3070 iRt A28 1

, 2, 5- oxad| YRS F-dqpfiveicHEpsH# ne- 4- car boxami de trlfl uor oacetate This
corrpound vas pauepatied vateo g dbdritid @Rl QERMH Sl EXRRPEiR8 andt P 2,

usi ng NA4; Tecormbinant viruses.
[ 4- (3-hrono-4-f1 uorophenyl) - 0X0- 4, 5-di hydro-1, 2, 4- oxadi azol -3-y1]-1,2,5-0

xadi azol - 3- y11Mqtbodg fopfip ﬁ&%@f@ﬁyqf ?Cblnpmat:@qﬁewstotmsbwmma@bee:ﬁmgeﬁe starting
mat er :3 al . aie%ﬂt@ﬁho@ls&hWBﬁuEMﬁoﬁ ad A adndiedion itk wihsuamdxanpl € 51
tert-Butyt .

4-{ 4- [(14;[‘“(?r o) PPP RSP0 ST BEHEADT SSmeEPEHy ey rb)mie hyl | - 1, 2, 5
- oxadi azothvsispg BvikReleete WOy kb bET sditlopi Nb@ra Zianemid-(GAFRO MRS NI),

trifl uor oaweakadste of which Rk Uidion, Of

3- (4- ggi no- 1, 255 gx‘gdl géngf}p 3-y0-4- f(;5’3 t?rregcr?lgsif?ef%%i}%lp egtnr%/tﬁ) 1, 2, 4- oxadi azol 5(
4H)-one (30 ng, 88 unol), 4-114-(tert-butoxycarbonyppiperazin-1 -ylhnethyl}
benzoi c aE’i’W@WC@fé’m@fﬂmvwﬁﬁbs)zgeFam 4-di met hyl ani nopyri di ne (6 4 my, 53
umpl) i PYLI GVRG oS ulthdoiagedd EaLaRML b RROSRROLYL. hiorl de, (25 4

0.27 mml ), ? p\bz\/l The reaction
ni crowave at 10 PW??F“"% °?ﬁ‘Pﬁm°‘iﬂn‘ehl‘?hé%1%‘E‘i“@ﬁ“fﬁlQEW@PW@f&’em@mrx%ﬂ ed to

resi due whbrmagagcatteaidutlecrin Tkhsemahdmam&{s c@ke@@md{nram@pwémﬁm 0 M sodi um
hydr oxtde hay@gcglr Ciﬁg;'} stirre reaction
i 5 armm anA (1 C amb& %E"gety Fpove e@“&&’l”r’bﬂ”ﬁl nllqgiei {O@fe

m xt ure was_quenc ac and
purified By %?”é’f)é‘?a&f“i“b’e dm@eﬂl@ W“@lﬂ%eeaffah‘e bl arsdede chdpiniuhiat b8 wpig) 459 .
LCVS for mﬂiﬂ?@ ofbdahgid #d B2nucous membrenes inciuding intranasal, veginal and rectal dehvery)

N 14- KE, Z)sihdrday n I 1amn 1(hydroy o) met hyg-1, 2, 5- oxadi
azol - 3-yl %v-t 4- Edl’ %e%%@t}d? ?%ﬁ%&fﬁx’f ber%a"v%rjgembﬁ%’f"i< W{‘}?go]éifceelb‘éﬂ’lzé‘) A
sol uti on BF2HERgFelpy trappsal. epzdemml and transdermal) ocular, oral or parenterel. Methods for ocular

41{ g4g94 {iﬁ(hgrz)s&n[lx(l?fdb i«ffeﬂ Qdrinifthati@r @ﬁh&@é )smmlm& hydroxyd r%ﬁ@))real met hyl

- z - i b _on I per azi ne-

- car boxyl age 0tﬁr(?}f u§¥oa%e éj%lpoz’r( f%gl? ‘ZP% igf‘?ﬁl TSGF%S‘H?@W @}aﬁﬁ%’ﬁh’éne (2 m)
was treat EWURFRH 380 Ppieel ﬂidﬁmmmmdna%aiqse iftfevanby, mamelerit | fobd@dndo@r 1 h. The

reacti on firgetioeaWas mm&aﬁb&rﬁk@ﬂua&du@mohf R =To I VAN T ep%gﬁﬂcﬁ}? \ﬁg)Pl,C to give

the desir 1 LCVB for C21H/2BrF19 rn/ z
518. 0 52%9%“%@%5?3&1 %@tgg Paren ‘admimstration can be in the form of a singie bolus dose, or

1- Ben%yl IRy bl e("‘EHPZE)’ %(@mﬁlrlwﬁu#dnem@hmn@pbuﬁamompdsiuwaﬁdqmmhm) met hyl | -

. 2, 5- oxadicamekd wihibptpeIhel iBadr-8aEhAX Qeemtmems lotic -Eg ‘g‘é? z%usnd Was
prepared 65 'Eo?;sn o tﬁ ro%edu e of §S % N-{4-

[ 4- ( 3- bronig) % % SR ?“?P%W o%X0- %“’%‘“ﬁﬁ Wéce%mécwexaamoaﬂzmwﬂeﬁyll 1,2,5-0
xadi azol -3l by %ﬁhl%@ﬁrﬁmdﬁeﬁ@amabb@aEmS@Hdrdasﬁdbuor oacet ate and benwyl chloride
as | Be starti 15 rmteﬁ{oh als$ inchVBnkObc bR sohf duirBl AN 4o M D 42 Llik = 531.0,

a

N(4) -1 g%“p“}f)“ FE3Y BPE T "4 PP aBr oS TR deisher gt witro) mewdry 1) - 1, 2, 5- 0
xadi azol apeniicrly phanylk ppes. i Idi maing, e @&m;ﬁatﬁohmsﬁ&léuud,em@n tgkg),gc@g)l ution of

N-{ 444- (3n sz Qnd 3-yll-
1, {2 5- o§<adigéa%é{?m%i&;&q?%@ﬁ%%%)é&-ég‘ggﬁﬁi‘j}m"ﬁ x‘il ‘Tn’f? JB‘?"S%‘& Z}??o rré 35
R

pi nol ) and™ 4 Bk o syt PRt St Reper, 20otpneskiing:. (Wise et-oRiitiont | e (0.13
M) was tseeeiteed dviebthit phenydolid, s@tyaidf @ Langmstial l;vggl 50,953 g@mge 4he Leaction

m xt ure WA GO BGRNE o I th et han . treated with 2.0
M sodi um h%ar oxi de tlrvﬁtm\%g% en:geﬁfMé &1{42&%?@“8“32%“% § o %Efb@“f‘ |Pr1]|5é’élw‘fk’6"‘r 30 nin.

The react' PO SIS CHFISISVHET GRREPENE T St adeiorcsyani, e @0epdsolid@5: ol ) ,
filtered,:siand nptivif, biethelycoRiBPA Fativle, HHRL G §0y gLye A4y goroduct (6
my, 31% . LCMS for Or 2H22Br FN704 (MrH)7: nik = 5 ey gdﬁ%%g%%%rrp le 55
20N-{4-4(E, 2)f(3-Brono-4-fl uoropheng/l ) am nol( hydr oxyi m no) nmet hyli-1, 2, 5- oxa
di azol-3-y1"F- 1- 2

u.z




et hylpi peri di ne. 4ear boxami de trifluoroacetate OH Br A sol ution of
N-{4-[ 4- ( 3- brondo- 4- huor ophenyl) - 5- oxo- 4, 5-di hydro- 1, 2, 4- oxadi azol - 3-y1] -
/, 2, 5-oxadi azol - 3-yhpi peri di ne-4-carboxam de frifluoroacetare (20 ng, 35
itrmol) in acetonitrile (1 25nmL) was treated with N, N-dii sopropyl et hyl am ne
(12 pL, 71 paw) followed by iodoethane (4 itL, 53 !Imp]) and stirred for
16 h. The reaction m xture was concentrated, rediluted with ethanol (1 nL),
treated vvisgfpa%d Qaré\/laa di légplhydrom de in water (0.2 nL, 0.4 rnnol), and
stirred for 3 Pern STPPBEPTRY etetile anivrenblc cpoletimph edd wictilh paetd ¢ aci d (50
gr., O. 88PPr‘Yq’?6i) f| I tered and purified by preparative HPLC to give the
desi red producﬁlp(egdrﬁg f@,ﬁ&@n LENRiE C171-191Br FN6O3 (MrH): m z = 455.0,
457.0. 5 E%&? L.e . aLéﬁlenzo yl am nM%geWm}dc E?Efﬁﬂid(‘le:p?)"ﬁ(ﬁl@tﬁmﬁbﬂf%
f | uor ophe ?y r?8'f”" Ry Wﬁﬁﬁi‘ﬁﬁ)"%ttihwdhumi 1P 16 aoixadimgaal s3udsdddagnzan de 0
Nrr OH Aséﬂs‘ﬁ‘ﬁlf@ ﬁmfaml# alﬂiﬂd‘lca)n@f:dﬁ;éle)mzﬁl-of Lss than 200 mesh. If the active compound is
Eﬁygjg Exalm[b&gmmqur éﬂlfbleuﬂ{sg%%%yz ai"‘?)nl-E ri&%‘ﬁ% Berrevidets] syokwiialvet at e (30
ng, 51 urm”?’?”%%%mb‘é ‘f“%f‘“‘a@ia@n(@ @'mﬁg@nﬂsa |nnol) in di chl oronet hane (04 nl)
and N,/ vi di metSepd ﬁﬁlamm&mfd&atﬁ@ex&px%s) MRS lgg{ogagegg . bitol
N, N- di i sopeHay! %hyag%ﬁ Qﬁm&g % %I)Vl é,)mﬁ Syt WB‘F?S’xy 7-
azabeqéotrlazol e in Wimf?é F%CE’E‘E eqlginy repleipmf elidkiewed by
N-(3 ﬁy?@mlmwoeap@mmseewwmy@g No@tiedlg LikdhsOTY, 76
prnol) anﬂ)nsﬂaﬁnnsewh famﬁuoﬂaﬁy hheindd ubkRend £RGL hglg amt;%} ure \was Concerclit rated,
(60! b CM S AR byl b SRSk bt o s
: g was
quenched W&yﬁy%%%’F%o%lsﬂﬁe(@@g agtnis; Gud 88 oriapabants. Thiel:&nﬁjﬁsﬂgyns aadpukd.f i ed by

prepar at i «e bt fotriRliAsd ts@asgh H@w&mmg eﬁ%'ta{n@djor delayig Pel%xse W%Eb% S%;?e”gmdmtoaﬁﬁ LCVE for

C241- 19Br ENGQ.

N-{4-1(E, 2)- 1% té}%oﬁohe%% ?Wi%yﬁﬁﬁéﬁ%ﬁﬁﬁl%m thsetty oxyi mi no) met hyl ] - 1, 2. 5- oxad
i azol -3-y11- 2~ {@ng@%a}ﬁ@mmfey@mémaﬁmﬂe{iosage fozm eabh §)9al ?fﬁ-c,

2- cyanopdhene aﬁeeoﬁ abt:Gis , n di chI ororre hane 3 nL
\(Nas %/r eaﬁh e r {qolé%gg@ 3o Q)u%%t g{mﬁt” r?ﬁ%f’ Fr oY Ty ( :

N, N- di et h of fr?%nr?l ik t‘i’g‘yﬂﬁau%‘?m@m@mts'lsh@bhf éﬂ@tﬂmﬁnsmmmmmgecstl rred at
25 C for 52 AbEETEen cemina t@dinhe a are6diidRed RSIHIUS ML GRS cR.d,! uted with
pyri dihe aditeetie@at-@0nstn. nrfecf sogiato with a suisgbl

3-(4-amino-1, 2, 5- oxadl aza -3 ]?135 4 ?§ DS R P RCE R Ap Dot

1, 2, 4- oxadi azot*-B{2FfrERe Ca@&@‘“‘ﬁ?ﬁ“’e E}’ellazmﬁﬁmmakemgdmlscgeﬂmiaydnﬂﬁ@hmopyr| di ne
(7 g, 58" pivhbmceuFie effaammmmmmuaemmo@eﬁ&vﬁ%'tﬂaﬁ Tl gf%?ve at 150 C
for 20 McBupoliBichfRG . onc ntrat ed, il h et hanol
(1.45 m), }%r eat eg@vx,i&lhl%ghagﬂ\z&f\/lldgu8 Vga%ﬁ I iedavsicign. W&‘P@F}g fChegeierent 0. 6 ol ),
and stirrod P ciing ﬂlﬁ'ﬁ?édi%a%bﬁ ‘Fﬂqfecﬁnﬂ)ctcwsm 108iS ofienehed: Wtbuaceti c acid
(50 t4°L, Cammgi&dmmiei)eﬁ tfei o, @i, an@ REpoRMaToF Fuk Sl RY: E&%ﬁ‘%atl ve %\/B to gl ve
the desi @B ERGMETL, a)g{flmﬁrggce 7% . LCLVLS for C18H1 Ifi;F

474.9, 477.0. Exa

N-{4-[ (E 2) - [P BFSHS Dlai Wmﬁlmﬁlehwabgpmmydwamewﬂmmewﬂg 2. 5-oxadi a
20| - 3- y 1} P B myckophe il @i S8R RAXATL A il b o oaeetat e B59H \ Sr

omogeneous
Step . 1. mixture ofa compounf of the present inv

N- ( 43&11 (3- Br ono- 41 1uor ophar FYTY s VB seigting tejthery pefomlafiondompositinaz ol - 3- y11- 1
2 Ox atfi WIEFRE the agfivp, W@ﬁ%ﬂ@ ispEmiceli clh@mébd(é@d’ni?%@i@lﬁ@ ik khdhiQroacet ate  20A
soI ut| Onth@tfthSQOdubﬂs)mﬂl’dﬁl &e&e&dﬁ (—,@ d8e
VD dgmm% € gy CAr Dot M sdPEs e A g, 1.3

1- (te7t per i di ne
mol ), aﬁ%{g@%bﬁ?%{éﬁ? ar nin ys%f{}%?f‘gfn é“’(‘??“eﬁﬁ”bd@ﬁ%ntmmmo)age fmacehont hi l e nl)

was treabBdewHt Bﬁalﬁﬁwm@ng/ﬁonckdr@mc&e 080 bt bdblimg ok i WPk R AL €d TN the
ni cr owaveesat: ink@@o:C for 10 nmin. The reaction mxture MS concentrated and the
resi gue was dil %@%d Wllhh e%hyl acetate (25 nL) and washed with water (25
m.) and brine PP BUPRICENTEBER i sutchad e, offdrbiteesortoun@n g

concent riYEd af‘@?a% f@m@ﬂgdlﬁg ﬁsad@l&magwﬁpﬁhngé@&zz&yﬁdr%kaﬁﬂle O¥e ket 1G5 Q€1 to give

t he couplogfispErOiEhtie Eosa t 4 3- brono

f | uor opheny1) - 5- ox04, g%%glanglgér)éhsagﬂc%p%ﬁfégﬁ é??ﬁl“e%u?fﬁl%mﬁ%’—%%mﬁ azol-3-yll a
m no) car bonyl11l-4- phenyl pi peridi ne-|-carboxylate. This material was dil uted
wi t h dichl oronet hane (5 nL) and tr¥ated with 4.0 MHC1 in 1, 4-dioxane (3
m.)  and stirred for 45 mn. The reaction m xture was concentrated and the
crude residue was purified by preparative LCMS to give the desired product
(10 ng, 4% . 10LCMS for C221-1.19BrIN604 (MFH): nilz = 529.0, 531.0. Step
2. N{4-RE, 2)-113-Brono-4:fl uorophenyVanzi nob7zydr oxyi m no) net hyl 7-1

, 2, 5-oxadi azol - 3- Ad- phenyl pi peri di ne- 4-car boxam de trifiztoroacetate

Thi s conmpound was prepared according to the procedure of Exanple 38, Step




15[ 4- ( 3- broi no- 4-fl uor ophenyl) - 5- oxo4, 5- di hydro- 1, 2, 4- oxadi azol - 3-y11-1,2,5
-oxadi azol - 3-y1) . 4- phenyl pi peri di ne-4-carboxam de trifl uoroacetate as the
starting material.LCV5 for C21 H22BrFI\i6(33 (MH)+: mix -= 503.0, 504.09.
Exanpl e 59

20N—(3 Brono- 4-f | uor opheny1) - 4- ({4-[ (1, 1- di oxi dot hi omor phol i n-4-yl ) met hyflb
enzyliam no)-A"- hydroxy4, 2, 5- oxadi azol e- 3- car boxi m dam de trifl uoroacetate

Step over the 2} enig ¢ o
1. f 4- (3- Bromos 275 67 BPh@RYEnts <2 be speratal by apyadiene by widipxari mzekt 3-yl J- 1, 2,

5- oxadi az 6PBuyien il in4 stpipich fhact;ieh’mwhanmﬂdoﬂpcﬁﬁd’ﬂ @ ;&Esqm@ sl ¥ LBELINL el T zam de

trifluoroased-adagn fkasd X
3- (4- am no- N >‘{i"%15d|ﬁ:azoE{-V??-F;}1 Scx-} %@ usea%n Sﬁ’dffrﬁeﬁ‘rcé%ﬁ%?fﬁ’ﬁ“-‘gir spehy - oxadi azol

5(4H) - one t&ﬁaéén Clﬁé) mER EBmPﬁIrﬁﬁ)OIymem acids and Imxtures of pelymeric acids with such materials

4-[ (1, - deokilldotelyl apniof, plideihilosdacyht). met hyl j benzoic acid (1.0 g, 3.7 mmol),
and 4-di met hyl@gm i 0.88 nunol) in acetonitrile (8.3 n)
and pyridine % q&@%éﬁl%% (rthecé:fmépa (0 TR CUHSE RS Py e B IvesioncaR B2 ni L, 4.5
ol ) dr oiROB A {or efehiste erellyct o imiecn kiU r@eana ool &bblyMatda@ m cronave
at 120 C fwowps, 2@edutlériovil, sus@ladsidﬁa@&zd\/ﬂa%ﬁd eh¥dns @v‘ftﬁteﬁﬁlg §ls s%% hase %tonsee \é\gShEd Wi th

wat er (50 I, um rbonat e ( 0 n),
dri ed 1}5\” t?f%%&*f Eﬁ&g{)? Peamgf)ﬂ’laf qmﬁﬁ%d%}?é%%ﬁlﬁaﬁft“é@WM%l fication of the
e

crude “t'eact i ofy"F"ay efo%yﬂ#@hé@amatmw@atbﬂ\zﬁdgﬁveozﬁtﬂ@s aesishessitg oguct (0. 36
g, 35%. fiahBhiony @c@;ﬂtﬁbi&fadiﬂeﬁé\og. g ML &) il Ricres: 593,010 090 0. 10 Step

2. N-(3-
f(1, 1( di E{?‘% 1|4 ‘%ﬁm 8?1 i F‘%X"E"ﬂ?éi TPPISRiTa Y e egmteiiogscipicnts as described

Nt - hydr ox$#%, 112505'6 Wa@inalz%tbe@nwatwbma Hinglariee betht bhf dr 4k Q3585 R A
sol uti on fﬁif loc:al or systemic effect. Composﬁlons in can be nenu%zeﬁ b(\j/ uge if 1§e AT Eﬂﬂj%| 3-v11
- y -

N-{4445( 4be u rgp ert’i % 0X0- 4
1, 2, 5-oxad | az B YESE [dry }i/ Tnot?ﬁ ‘HB‘thFFP%ﬁTYF%h%I%nnemhylﬂlg Aeichydel bebenzan de
tifl uor oatiadet & e(@@e mgsks &5 @8ntmmte)t poﬁlniee&ré@ﬂydiéaﬁgﬂﬁ Mheifld: Sduefdl) Wwas

treated Wuipkhsidn, O: M-QF cRREARE: Qi BBHINL de caonmpl ex in toluene (42 pl.
85 prool) via ap%%d ?Oﬁet he m‘g%rowavet@rgc%I rfg(?r?f‘sﬁ OB AFRiGE W gelvact i on

moxture was rt[nplétgf]?&nﬁp’foﬁnaéﬁa?nf‘?fonal 2.0 Mof borane-dinethyl sulfide

conpl ex in t oFyenen(odGorionndd cpamiton AREhiIARANEHpdsibhr (S (] ,91}9{% Vgpat 130 C
for 180 m whafh@ing SBEL) uenched, W th acetl c acl concentr at ed
and purifj %&ﬁi‘j% D egg%gtl \/ﬁ&plé%lvgﬁ@a%m&wmmf D SRR F Bemetiectiony, 59 .
LOVB for % 2 ARy 4and wbkths@@a;@uncaﬁmﬁmamm&seo

N-(3-Etr mﬁmmwm@hmyﬂt)amwmr@gwm dilefecGIATRRGN ity JRLDYI ) benzy! [am

I N0} - 42, Saast@xaa 1,43 fl uoroaeet ate Step |I.
N { 414- (3ea%90m&%‘?z’%§8rc§’?ﬁgs : -%Sxa”-dﬂs%’ma ‘FEWF@ iwzecifswréiéfpatzi@p 3- yl] 1,2,

5- oxadi aZ81 530 lf("ﬁﬁ?%ﬁfews Hﬂwhﬁeﬁlhy@b@md thd diendinpickdigou@ageiate  This
conpotind wagacpreparets 80em 6 tiGiiste:, ihh Bz Pr OGS I Encl X rgp]%fg,, 29 Step 1,
usi ng 4- pddmgphol i n-4--ylrnet hyDbenzol c acid as the star et eri al .
LCMS for C22H19Br FN605 (3.4+1-1)+: m z 544.9, 547.0, 5 Step 2.
N- ( 3- Br onp- 4- f FEFRspRes AcRinidiyedr @xy-pahmltldan(m)mphml olim: 4ot YMR@AcBYCA benzy | i at ni
no} - 1, 2, Senyositad amba@&amaabdﬂ &%Ba%n%éls cetate A solution of
N—{4 [44%c19£q9£‘%r§a}f o eny%%) 5 0x0- 4. B- dﬁﬁ%ﬁi‘m‘ﬂm&“é& KIBF - 3- yn-

g oxadi azol - 3-y1 % ? TR t‘?f’fsﬁaé‘t RyPHReEpEAriseles it wribbphidgedacet at e (60
ng, ? 159 Whiiedmpﬂs@qz b c(ombzaedm_t)xawasta doneat @tiewloho RRAS RO use
pent achl oﬁbﬁ&céﬂ;ﬁuﬂm Q=26 KRk} wARbpeRtd reflux for 2. The
reaction élte ﬁ Wasmgog ﬁ%gt%ﬁ to ae%r([e{'sil% I?m\ﬁﬁprel‘flermggm’&l ﬁﬂa&ﬁ with
et hanol (1. ¥ e hEEBUCHHRC YA nb i ey the ifdeoiid &eingns, 0. 27 ol ),
and sti rFagéfrsf“éﬁtabzlzﬂsWﬂ?h&ultma‘@tf@rmmomﬁphm&emsém;lenChed with acetic acid (50

uL) and puri fﬂlﬁiﬂer@h’un@E&Q&rﬁgﬂu%&nﬂugﬁof Q % gmventmn can vary according to, for

i nt eggred] at -t 1 uorop
11- 4§?Erm?7}holf g, Z%he%:gx-}rﬁ ﬁy%bghlfl}ll lthj: gfsﬁm?ﬁgt) I pa@ef Bae manner of administration of the

150xadi a®BPavsd. fi heallh @y dorditiamlofaz-ghich( Ahe ABGRonTIiS pBLEL BlsBRs,di | uted with
et hanol  fdpoftbs) or cdb@RdBL or o compound of the invention in a pharmaceutical composition can vary

34



with 2.0 Msodium hydroxide in water (0.2 nL, 4 mol), and stirred for 45
mn. The reaction mxture was purified by preparative LCM5 to give the
desired product (15 nmg, 27% . LCVS for C21H23BrI N603 (M+H) +: ink = 505. 0,
507.0. 20 Exanple 61

N-(3 Cyano- 4-f| uor ophenyf) - 4- ({4-[ (1. 1- di oxi dot hi onor phol i n-4-yl ) met byl | ben
zyl I 'am no) - Nhydr oxy-1, 2, 5- oxadi azol e- 3-carboxi m dam de trifl uoroacetate ON
TFA 0.\, heph ot : .

4- ( 3- Br ono- 476‘1n ﬁpg? ?)n J%%‘;@iﬂdﬁyf}gf‘fa@ﬁmﬂ‘f’%f‘i"“&ﬁt?%ﬁ@Kmﬁlpi!@hquty} yOret hyl i b
enzyl)a 28T "aFBtiengEoy PATPIQ ot conmatidan D Dtctdd QN8 plobibidsizz L0 0acet at e

A sol ut i opguedus nhys;olog,lcal buffer solution containing about {1 0

N-{4-[4- (pa&%%% flLu % henyO. 5- 0x0- 4. B &t Tyi' 767" o o commemdaoro - 3-y11-
1, 2, 5- oxadi azo it? R tope 117 d%??ed%%a@mmllmg/&gpfabﬁet byd étthenzam de
trifludr o%f@é‘#aqréaY(@@om@pmbaﬂmnmﬁhﬁd)oselrﬂxgpwﬁbglag&t6@1 g{l{}u) ab\@‘?ﬁ%‘) gl ted with

phosphor ust Hp@n; O l,) and ,st| 4.5 h.
The react i on @ig&dg\?vad%e%nggg%kﬁg (fpen%"? PR s s e ramp st Piﬂ_) treated

wi th sodiUn es‘i}{’é‘n o Figder. ghepycral S Balibrataies Jof thapeicitripete@Ong R h. The

reacti on fivlsaical e?ﬁ%mfpﬂnelcbmeﬂnd)yelapte@gmghgﬁe 7:1[‘& mgl \r/rfitti frletfd%SI red
pr oduct (&mmﬁaﬁm&méﬁ%ét o HEdAoREd oL “;6553 (1 579”0, 581. 0.
ydr oxy- 1 di azol e- 3-car BV PARS [ P‘infﬁ"fci”’ﬁ@rd@}a’e@ﬁtamgwtro

Asol uti onoflifm‘"(lgm tEWEEEDF | uor ophenyl) - 344- (f 4-[ (1, 1- di oxi dot hi onsor phol i n- 4
- y1) met hyfi b%zopﬁlp:amsﬁm)hc hv&m&r&ﬁaﬂd Bz 4- oxadi azol - 5(4H) - one
trifluor %&%ﬂtaguvé}n% ggﬁ 121 Zi nch%%iaeﬁsnl 30%1?3]‘_1)1%1’::0 wrdh }Oﬁﬂuﬁm and

tetral ds(t ri ph eny phosphi ne‘)hpglf 1“00‘1 “H‘ij] agt 81 ag agirod) agents,

W N- di met RSP eﬁ@%&@@nﬁ@)wmm fafi- oA YA me 118 150 C for
5 MII. The reaction Mxture was diluted with 3:1 acetonitriie/water (2
m.), 150 1485 pUr fi preparative LCMS to give the internediate
54344 ({4- [(@%@‘i’”‘%gg’x% éfsﬁﬁ’ﬁq’l ?%hol i n- 4-yl ) met hyl Thenzyl ) ami no) -

1, 2, 5- or r adi a?¥ferRsRpai el Be preutinvEntids eladiodnaksdf Mspmlai,ye%my{%&p enzonitrile
tri fi uor @m@ﬁiﬁhecom}f&c& ofBE Bldnidn | w t, h. et hano treated
with 2.0 M, 58, \rNgm dg}@ﬁnﬁ@%ﬁ?ﬂﬁb ld E%?Tmton%’ﬂé‘n%%ﬁt?lfoéﬂasﬁ%«? 45 min.

The reaction m X ur e has 'Y 6“%1?tﬁg§@é&>®@mmn(sma@ms inddidBg Mol )
filtered™3Rdaguel KingfibyDprepae dginde by GMBibQ LHENE of DL d8SiffaPr oduct (1
ng, L% Acbfahﬁlyf@ef Pr‘%gilﬁgeﬁgontmcgées HB&E a% i ;

N-(3- 1f romo- 45f1 u uor nfl)’ 21P- h S (OB PR el AR el no) - 1, 25-
oxadi azole- 3-  ear f)e'ﬁ HeE Pk ﬂﬁ%ﬁ%@@e@@&a@ comBtr@p of Hormula I An

4- ( 3- Br onieriepicply{ior @plhéabylbc;f -céinp{odﬂd[u(wmptﬂlh&lof%l%v@ﬁhwa%e%n‘é 0ol-1, 2 5 oxadi azol

’comls
- 3-y0- 1, Zdrepxadi aBRknd 1411 fluoroacetate bA SoOlULi OR
N- 44- [ 4- (3- br onp- 4- flaorophear%nf/1 ; %’ ga K B Ch B““@BIZ’L‘%RM&!ZOI 3- A

1, 2, 5- oxadi aZor: & ?’ig}s-r?mfefZWE?aﬂhf If‘?]’@‘F e‘a@eituanﬁ! denfundiy Nigeurreil 1 sﬁlamgl )
ni coti ny%’adlaqwe@h&)ﬂhat(nw bp kngorfhratd mpbmdaamg bbb enylip d‘ma?cﬂl ne og , 0.16

butrare 1
rano in Lt aPrdrief Wi, C was treate 1 8 1s ropyl
azodi car boxy] a{)ellﬂg 34 [;)LaSIpfag‘rl:-?eu 6 (%?1 et ﬁﬁT@hmﬁﬂfw{LﬁeTm}é’@ ®irred at 25
P

C for 16 h and“pdri fi egtzlaﬁg ¥ e%fa’rbﬁlt e LCKE! ”fI(ancg‘i“yerhEHemﬂ@@eﬁﬁﬂs product (4
my, 69%) .ngoaNBicf mthelﬂffahﬁﬂam—;e@aédfdﬁﬁ%&swwj dr ecé3 ﬁ%@? 55 4.9 Step 2.

N- (3- Br 0Bt ds! hydr oxy- 4 (pyr|
car bgxi mi dam de c#%%%%?%?@%% )eg ”y érfﬁﬁ%dﬁbﬁléé a@r‘@pmﬁe@ @.@ESOI’dI ng to

the pr oc 8BS BSeEeFIcet 3. "Bt & . f L, 3%@rn@11@cr(e§ﬁy be most usefil, For i

15br ono-ineditaspriophenylfr, 321{12114(2@3;%3; - yh a oxaci i azol - 3-y
1}-1, 2, 4- oxadi;azQl,- Ki%(@gtlg 6‘1@ gﬁifl uo%oogc%%{%egﬂ y??\’@‘”&‘fs%ﬁﬂtl ng material .
LOVS. for G 51'i 13Br ERBO %0609 ppgougl” IEx anmppogndd@at has

20N- ( 3- GraReEad ¥ligy rﬂém@magl)dﬁ Xitopue enxyveidnelid PY Fi@iddBl BY b Bed from e

i nol-1, 2y oxedingZOh 432 cay hexpnadanm de trill uoroacetate A sol ution
of 35

N- (4-[ 4- ( 3- c;/“ﬁ%“czi” PG IRERY e Fsiogsospes igo dismydropin® pd apiieadiazol - 3-yI | 1,
2, 5- oxaé’ﬁ”%%%’éb‘l1 @Wmvemrgmmdmlwehmwdeztﬁermfl uoroacetate (37 ng, 72 nunb in
pyr|d| ne (1.5 nm) at 0 C was treated with phosphorus pentachl oride (45 ng,
0.22 mmol ) and stirred for 3 h. The reaction 5 m xture was concentrated,
diluted with ethanol (2.5 nlL), treated with sodi um cyanoborohydride (14 ng,
0.22 mol ), and stirred for 16 L PBhe reaction m xture was purified by
preparative LCIvIS to give the internediate

2-f 1l uoro-545-ox0-3-{4-[(pyridin-4-yl nmethyliam nol -1, 2, 5- oxadi azol -3-y11-1, 2
, 4- oxadi azol -4(5F1) -yl ] ben2onitrile trifluoroacetate. This material was
diluted with ethanol (1 nL), treated with 2.0 M sodi um hydroxi de in water
(0.2 m), and stirred for 45 mn. Purification of the




10 crude reaction mxture by preparative HPLC gave the desired product (8

ng, 24% . LCMS for C16HI3FN702 (MtH)+: nth --- 354.0. Exanple 64
4-[ ( 3- Cyanobenzybam nol - N- ( 3- eyano- 4-f | uor ophenyb-/V - hydroxy-1, 2, 5- oxad
ol e-3- 15 carboxi m darni de CH A sol ution of

3- ¢yano- N-{4-[ 4- ( 3- cyano- 4- f | uor opheny1) - 5- oxo- 4, 5- dt hydr o- 1, 2, 4- oxadi azol 3
-y11-1, 2, 5-oxadi azol - 3-yl | benzam de (30 ng, 72 tinol) in benzene (2 nm) at
0 C was treated . Qbe@ﬁ'%%})%du& @@%@Bﬁ“ﬂo&h d@e (15%? lg% chee ) and

stirred at, 90 C fo he reaction m xture was concent ted di | uted
with et haﬂﬁ‘&i‘mﬁt’?m%at%‘:&ﬁymdﬁ '8 8PEE S A P SBUHRTE R SRSy Rl 18 ng, 0. 22
mmol ), andomgundy @d bf ordd Wi THiey eedbd BNiE of td kgioWaseddbibiub &6k thy

preparati t .

543- {4%(3%6113%%%@&%}%& %%fﬁffélgﬁgggdl ?aec%fon@omil p(‘):’tf?fi’ml tim‘émgf ‘oxadi azol -4
(5H) - y1] Wi}@ﬁlﬂ%tﬂhp@ow dﬁﬁtlw@atewssbmﬂmﬂf%wwth et hanol (1
m), treated with 2.0 M sodi um hydroxide in water (0.2 nL), and stirred for
45 mn. g;mlflcatlon of the crude reaction mxture by preparative HPLC

gave the desired product (3 ng, 11% . LCV5 for 018H13 702 (Mt1l-1)+: ink =
378.0. Exanpl elhg gregymt invention aiso includes pharmaceutical kits useful, for exampie, in the treatment

N- ( 3 Br oner tevEdi0 600 @R L4 &Mhseﬂ’by QXN &mé&ﬁ{lldlaiset&%d’ REOhiseey bRy Ry Dant i no] - 1

jﬁadh%éﬁ)lv%ch ol Cgr boxi mi daxni de Sr - OH
N- { 41 Fonae 3oy doropRe RS CRETE a@“ﬁ?ﬁ“f;‘iﬂ‘?%““i@?sﬂﬂma%’é’&?‘%l -3-y1
7- 1, 2, 5- ofseeszcel3etidiye wteﬂmb@d@f tabiyentamiSad kOB further nclofie, 0| Ut i on of

3- (4 am N@ssited, one or more of various conventional pharmacsutical kit componems such as, for ex
2, 5- oxacll oI %/ 3 3 bronp- 4. f| uor ophenyl) -1, 2, - oxa |azan15 (4H) - one
Crs Wl‘.l one Orm

(50 ng, O, W%W‘é‘frﬁ‘:ﬁ%?}r W&?ﬂﬁeadélﬁl%ﬂa%%s Pifrefd '

acetoni ti Pereqf@iy mx)t tfaﬁdse Pyifeit & trear( Custhtionb, cidher weissetiy @at Bkindntibeighos phor yl

chl oriige Q\ﬁamiéi-@f b zﬂépdﬂéﬁ@% Be a%ﬂﬁsérte!i rg[nggméfs(?&gr a&xmtﬁstrazﬁzxe %ggsgc%ﬂ Xture was
| e

concentrat ed, .di ssol acetonirril e/ water, y 15

prepar at i \?@“ﬂ_&%"’f‘p@m@fs\fé“ aﬁsﬁg °pRESrdBEE fFoduct (14 rrg, 22% LCVS for
C12H613r FN904 ThMeakinkon wil Be descABd inQyreathBia by Sheq seific examples The following
| c- (3- Br opndied £ bOLQPHERMkkw N ddudr 9 &410{ néek&e& & E278d imaiiingty! ) anzi noJ-

1, 2, Soxadi azol e- 3- carboxi t ni dam de 20A
N- { 4- [ 4- ( BZBFomea $EHb R SsRe mirsads Bognize @W*hgf@mn@a@mm@s@aw@m 3-yfi-

1, 2, 526xabk a:m@bdezzgoﬁfﬁemmymmaﬁmyehe&aﬁafemxa'rﬂaleee;p{c L&n;ﬂsgnds Belowiad ) I n
pyrldlne he Iorlde(13rrg 60 snol)
at 25 C %%ﬁ?g%g?%%o%ﬁ%ﬁg%gn{{}%@e %Ssags eﬁw}l concentr at ed,
rediluted with toluene and concentrated to a reS|due ThIS mat eri al was

di | ut ed weExhM®LBRanol (1 nip, seated wi th sodi um cyanoborohyciride (5 ng, 82

tanol ), and st T rgaction m xture was. co t ed,
diluted with eAE dgﬁgidfb? %t}m arbagig%eog%wﬁmﬁp coﬁlp?\ﬂng%’a‘f“ﬁﬁq a‘p?ﬁ’g’l%tfﬂ‘?l n wat er
(0.2 Al), ZaRE=st Vileppt fishing® bpbeunpiy fpdrp At oior dbmdr tvas bqhe*dre trigdetd on m xture
by pr epar @brher@ased SN qgane, thd W ébpsriol @zEND-AUGA. {1(99?3\@'9,}061991%6 LCMS for Cl
il110Br EN9O02 (M+11)+: miz = 398.0, 400.0. Exarrple

52V—(Acetél OX%?) 4- am no- N- ( 3- ehl or e-4-fl uorophenyl ) - 1 2, 5-oxadi azol e-3-carb
oxi m dami §8mP&Isol ut i onof

4- ai ni no- Nﬁérﬁmcmtﬁt@:@n%&nﬁﬂt@%@py,.i,%-aﬂﬁﬁyﬂetﬁéybokm?aaﬁuéeX adi azol e- 3-

carboxi m dam de (0.1 g, 0.37 mpl) iH acetic anhydride was stirred for 2 h.
The reaction m xture was conge at ed»and purified by preparative LCVB to
gi ve the desired product (6%” 10 LCVs for Cl1-1410C- 1PN5 03
(MH11)+: mz 314.1. Exarrplf OF NH,

4- Am ne- N- ( 3- ehl or o- 4-f | uor ophenyl) - ?W onyl oxy) - 1. 2, 5- oxadi azol e- 3-e
ar boxi m dam de C}CH, 15A sol utionof {

4- am #o- N- (3-chl or o- 4-f | uor opheny1) - N—hyd}@/y 1, 2, 5- oxadi azol e- 3-

car boxi m steiti deinfod-KlinGren0;, Soxiarebi)-32080-Dhibh dii,50PT 0yl et hyl ani ne (0. 16 ralL,
0.92 mmol ) in dichloronethane (4 nL) was treated with propanoyl chloride
(38 tiL, 0.44 mmol) and stirred for 1 h. The reaction m xture was
concentrated and purified by preparative LCVM5S to give the desi red product
(57 ng, 479% . LCVs for C 121112CI FN503 (M+1-1)+: nth = 328.0. 20 Exarrpl e 68
4- Am ne- A7- 1] (benzyl ai ni no) ear bonyl I oxy} N- ( 3- ehl or e- 4 fl uorophenyl)-1, 2, 5-
oxadi azol e- 3- car boxi m dam de




Asol uti onof

4-am no- N- (3-chl or o- 4-f | uor ophenyl) - M hydr oxy- 1, 2, 5- oxadi azol e- 3-

car boi dm dam de (50 ng, 0.18 mmol) and N, N-dii sopropyl erhylanm ne (64 itlL,
037 mmol ) in dichloromethane (2 nL) was treated with benzyl isocyanate (29
ng,’ 0.22 ninmol) and stirred for 3 h. 5The reaction m xture was concentrated
and purified by preparative LCM5S to give the desired product (18 ny, 24%.
LCMS for C171115C1FN603 (M+H)+: g z = 405.0. Exanple 69

N- (3- Bronp- 4-f | uor opheayl)-11"- hya“nfoxy- 4- nor phol i a-4-y1-1, 2, 5- oxadi azol e- 3-

car boxi m danade N 10 O Step | ’_ NH,
4-11E, Z) - (Hydr onno) (nzor phol i n- 45y1) j hyl J- 1, 2, 5- oxadi azol - 3- coni ne OH

Thi s conpound was prepared according.toxthe procedure of Exanple 1 using
nmor phol i ne as }\hei ﬁsta;ti ng material. ECMB for C71-1121\i503 (MrH)+: nmiz -=
214.0. 15 Step" 2™Hon of 3 M of hydrogen chioride in water (190 mL) was treated with 4-amino-V-

NeHydr oxy S3est TAG e iasbioy bachornimaah AP - crdi CRIRPXI 1131 AAM g,0H | N No,

A sol utIOIﬂmgﬁnoog The reactjon mixture was treated. wi 2 M3 , o - .

4- 1(E, %) 4hyd ox%nm no) ( nor phﬁrofl e yﬁmﬁnﬂ‘iﬁiérﬂ%@%@%@eﬁdﬁaﬂélmmam ne (0.1

g, 0.4 mmﬁog"e S99 @ SeGIWip 2 s@utivh pf swdisn bineated: Whishndda) assicem hydr oxi de

(94 g, 1P dwpeis) whil BdinGining £0ledd teha@unle 0K of (b . LNE reaction m xture was

treated %ﬁxﬁr@ﬂgis&i&?%ﬁd PR f‘fﬁfu b hfi{%ﬁ ox%‘gg %ggb%?aﬁﬁ?%atﬁmﬁ)m%nd stirred

at 140 Cfor 5.5 h. The reac |8Jhd%ﬁe i éeldni Beigegelide cPutificain Gf thaieuder al i zed

with 6.0 RSP BHREETREELC et by dprapaniat (17 @, A1 QMR o4 - ghakeoshe desired product

desired product (70 ng, 70% . LCVS for C71112N503 (MtH)+: rthz = 214.1. 5

Step 3 roxy-4:mritholin-4-yl1-1, 2, 5-oxadi azole- 3- ear boxi m dOyi

chl gri {C)i el\gf%}%('.j 4@%”‘1"@"@@6 Ik%I f)@fhydy% -1,2,5-oxadiazole-3-carboximidamide Y

AP- hydr oxy- 4- Holstroi Uilypbai (5-axadi a#6l 8- SreATRONL M5 1-am48, (66 Ny, 0.3

ol ) i n Sl H kmikOv.-Bei-di) » &t 5-10 .C was treated wth a sol ution of

sodi um ni L.r | t@s(“% Ny, Q%hcg%bi%tb%{)% 3i°f%r\glgvﬁ?l 3’?(‘16‘?“51‘3 PP ymsel f-dlowibdkitand stirred

for 2 h at i & A &PLEYRSE siwrmineE! i, bEemed) angvithansolid mashed with ice

wat er to giredet Besiforad 4pt RHEEL by pRRaro L@!@%gﬁlt&%d&%lﬁéﬁ%&% 5\was extracted with
n

et hyl ;ac ich was washed wth brine 2 i ¥tered and
concentrzéﬁffﬁr(@g?%b&%q)f:dﬂéfzﬁr(}oduct (23 ng, 32% that contained ninor

inmpurities. The conbined material was used inmmediately in the next step. 15
Step 4. gy, ple 2 _ _
N- ( 3-Br om)-xﬂf?f uor ophenyl) - W hydr oxy- 4- nor phol i n-4-y1-1, 2, 5- oxadi azol e- 3-
car boxi mi‘tnRe-NehyarosoNphénphl, B oxadinzole-3-carboximidamide

N- Hydr oxy- 4- nor phol i n-4-y1-1, 2, 5- oxadi azol e- 3- car boxi m doyl chl ori de (40
ng, 0.17 mmol) and 3-brono-4-Fugroaniline (49 ng, 0.26 mml) in ethanol (1
m ) was treated with 20a sol uWtian of N, N-di i sopropyl ethyl am ne (45 ttL, O
26 nmmol ) in acetonitrile (1 m )~ andg sty d for 62 It The reaction mxture
was purified by preparative HPLC to giy e\\; he desired product (32 ng, 48%.
LCMS for C131114CI FN503 (M+H) +: raiz =~386.0, 388.0, Exanple 70 :

4- Ar APno- Nc hyBisemypold 3 b3pd AE @XM EOR: L) 6-1-¥Ophenyl | - 1, 2, 5- oxadi azol e- 3-
ear boxi ”k@—ﬁurg d? ~ A sol thi O?rglﬁﬁgf_,h }Jrocgtgirelor%pe yusmg aniline as the

4- ani no- REAydT o8- N30T oo phetnyMyET : pvas-28xadi azol e- 3- car boxi ni dami de (19
ng, 55 gnol), 2-propyn-1-ol (3.6 pL, 62 ttnol),

bi sOri phgmppet}osphi ne)pal |l adiunm(l1) chloride (1 ng, 2 dnol), and copper (I)
iodide (0.4 ng, 2 pnol) in N N-dinmethylformamde (0.5 m,) was treated with
N) V- di et frimihe-chiguplpny)- oM arayn S-oaned et et dlad-a6 M crowave at 120 C
for 15 min. The 5reaction mxture was diluted wth 1:1 acetonitrileiwater
(1.5mM ), filtered, and purg' "ed b‘ﬂ/ preparative

N/
S

25



LCMS to give the desired product (4 rug, 28%. LCVS for Cl21112N503
(MI1-Hy: ink = 274.0. Further exanple conpounds of the irvention are

provi ded below in Table 1. Table 1 Nane Chl orophenyl)amnm noNhydr oxyi m

i no) met hy1] -1, 2, 5- oxadi azol - 3- yl}cycl opent anecarboxam de N-{4-[(E, 2)-[(3-
Chl{orophenyOami neyhydr oxyiin ino)met hyl]-1, 2, 5- oxadi azol - 3-
yl}nicotittamde trifluoroacetate N -{4-RE2)-[(3-Ex. 35

Chl or ophenyl ) afg: I fin,ino)nethyll-1,2, 5-oxadi azol - 3-

yl )i soni coti na%sggxl{a%gf% PSS BT HRE Rt propdime 9 Brpgple 1 using 2-chloroaniline

Chl or epherty iy gavina ehtirhy dCESyb:OgHCNE®RL VG B 1.2, B2 pxadi azol - 3-
y1}-2- met hoxybenzam de Ex. 35 Chl or ophenypam noyhydr oxyi m

i no)met hy11-1, 25- oxadi azol - 3- yl11- 3- net hoxybenzam de 83 6.---N,

CH 7-'' " " Fgamgpled | HO Iin WH FV(_l,lzN 4-Awin0-N—(3-chIoro4-

et noxPhamthle MR 2 R SIS A0 o T D, SN de B 1 284.1
! ! HO '

L
i N/ \N
o

This compound was prepared according to the procedurs of Exampie 1 using 3-chloroaniline
s the starting material. LCMS for CgHgCINsO (M+H)": miz =254 1

10 Examples

4-AminG-N-(4-chiomphenyi)—!\”—ﬁydmxy—-l Zyd-oxadiazele-3-carboximidamide
Ho

ca\/\i *z,,N
MN/{\\_( Ak
H
N// \N
| LN
This compound was prepared according to the procedure of Exammpie 1 using 4-chloroaniline

as fae starting material. LCMS for CoHoCIN5On (M+H)™: miz= 12541
&

Example ¢

4—Amin0-N—(4~.bromopheny])-N~hydroxy»1,2,5—0:{3djazole-S-carbex_inzidanﬁde
HO

Br\/’\{ LL‘N
, !
K/\ L Hp
D
N/ \N
e
This compound was prepared according to the proceduse of Exampie 1 using 4-bromoaniiine

20 as the starting materf2l. LCMS for CoHoBiNsOy (MHHY"Y: m/z =297.9.

Example 7

4-Apino-/" -hydroxy—N~(2—methy1pheny])—1,2,5—oxadiazole-sncarbuxhnidanﬁde

38



/\ Na L an 4-Am no-N(3,5- dinethyl pheny0O- N hydroxyl, 2, 5- oxadi azol e- 3-
car boxbandam de Ex. 1 248.2 ~ 6 4-An npo- N hydroxy-N-(2- x. | 2482 1/ NH2

met hyl benzyl) -1, 2, 5- oxadi azol e3- car boxi m dam de 10 CH % 7N 1 86 HO Lz,
11 N NH2 4- Am no- N- hydr oxy- N-( 3-

net'hyl benzy1) - 1, 2, 5- oxadi azol e3- car boxi mi dami de Ex. 1 F248.2 CH 1(j

HC

E
\[\/g\ l NHz
b
b )
v
This compound was prepared according to the procedure of Example 1 using 2-methylaniline
as the starting material. LCMS for C1gH1aN50 (MAHHYT: m/z = 234.1.

5 Example 8

4-Amino-N'-hydroxy-N-(3-methyiphenyl)-1,2,5-0xadizzole-3-carboximidamide
Ho

4,
N
l Nt
HaC N

AR

N\a /N
This compound was prepared according to the procedure of Exarple 1 using 3-methylanitine

as the starting material. LOMS for CygH oN502 (MHH)T: m/z = 234.0.

10
Exampie 9
4-Amino-N'-hydroxy-V-(4-methyiphenyl)-1,2,5-0xadiazole-3-carboximidamide
. HO,
\/KN&{NHz
H
N// \N
N
This compound was prepared according to the procedure of Exampie 1 using 4-methylaniline
15 asthe starting material. LCMS for C1oH 3N5Op (M+H): myz = 234.0,
Example 10
4-Amino-N'"-hydroxy-N-{3-(irifiuere methyDphenyl}-1,2.5-oxadiazole-3-carboximidamide
/ ‘ HC;.LL‘N
R i U n
Ha
TN IR
g
20

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

(wriftuoromethyl)aniline as the starting material. TCMS for CyoHoF3NsOy (MHH)™: myz = 288.0.

36



87 H3C. F '-'.. -C't\--."""""""""NHQAIN NHNHN\ n7N
4- Am no- N-hyci roxy- N-(4- 3-carboxim dam de Ex. 1 248.2 88 F Ho,
4- Am no- N- hydroxy-N-[2- (trifluoronethypbenzyli-1, 2, 5-

oxadi azol e- 3- car boxi m dam de 302.1 ' P 1l N NH2 ( NV NV 189 Holl,
N ii----1ckY--NH2 / O\H
Example 11
4~Amino—N‘-hydmxy-]\£-{2-methoxyphenyl)—l,2,S-oxadiazoie-charboxinﬁdamide
HO
7 "y
\ I NHz
N
H
Q N/ \\N
ot pa—g
5 This compound was prepared according to the procedure of Example 1| usiag 2-

methoxyaniline as the starting material. LCMS for C1pH1oNsO3 (MEH)YT: miz=250.0,

Example 12

4~Amino~]\/"-hydrnxy-]\f-(3~methaxyphenyl)—l,2,5-0xadiamle—3—carboximidamide
HO

Ay
Hao\o/U\N&( N
H
| T
10 e

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

methoxyaniline as the starting material. LCMS for CypH1oN503 (MAEDT: m/z=250.0,

Example 13
i5 4-Amine-N'-hydroxy-V-(4-methoxyphenyl)-1,2,5-0xadiazole-3-carboximidamide
o HO
e “\/’\ll tLT
I
\/\ l NHg
H
N/ \'N
e

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

methoxyaniline as the starting material. LCMS for C10H1oN5O3 (MAE)™ m/z = 250.0.

20 Exampie 14
4-Amino-N-{3-(benzyloxy)phenyl}-NV'-hydroxy-1 »2.5~uxadiazole-3-carboximidamide

40



0 4- Am no- N- hydr oxy- Nd4- (frifluoromet hyDbenzyl]-1, 2, 5-

oxadi azol e- 3- car boxi m dam de 4- Am no- N- ( 3- et hyl phenye- N-

hydr oxy- 1, 2, 5- oxadi azol e-3- C arboxi m dam de FEx. 1302.1 90 H,CN,.N HO\
i NH/ 2 HN\ \t,"” Nn," Ex. 11248.1 91 Cl----- "-N-S--//14 HwW2 /
4- Amno- N- (3, 4- di chl oropheny1) - N- hydr oxy1, 2, 5- oxadi azol e- 3- ear bodannde
Ex. 1 288.1 /% NN , N 92 C/

"]
/D S E&_{NW
N/ \N
A Sy

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

(benzyloxy)aniline as the starting material. LCMS for C16H16N503 (M+HY: miz=326.0.

5  Examplels
N—(S-Acetylphenyl)—4-amin0-1\f'—hydrﬁxy-1,2,S-oxadiazole—3~carboximidanﬁde
! A\

N N
v

This compound was prepared according to the procedure of Exemple 1 using 3-
aminoacetophenone as the starting material. LCMS for C11H1oN503 (M+HY™ miz=2622.
10
Example 16

4-Amin0-N—(3-cyanophenyi}-]\f'uhydroxy-l,2,5-0xadiazole—S-carboximidamida

i | o
C S : 2
N h/H

M, N
o

\

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

15 aminobenzonitrile as the starting material. LCMS for C1oHoNgOo (M m/z = 245.0.

Example 17
&Amiuo—ﬁﬁ(s,zi—diﬂuaropheny]}—f\f'-hydroxy-l »2.5-0xadiazole-3-carboximidamide

n N
e

20 Tias compound was prepared according to the procedure of Example 1 using 34-
' 5

difluoroanitine s the starting material. LOMS for CoHgFyNzOy (MHHY: m/z=1256.1.

4]



G I HOLRN 1 /NH, 4-Am no-N-(3,5- o _
di chl or ophenyl) - Nthydroxyl 2, 5- oxadi azol e- 3- carboxi m dam de Ex. 1 288. 1l

----- 1-3-y1-N
NNNoy, N 93 --." .5 | 1hn-6 4-Am no- N bi pheny
hydrgxy 1. 2, 5- oxadi azole-3- carbwdni dam de Ex. 1 296.1 \' NNWN 94
HO! '"1HN N H .,

Example 18

10

20

4—Amino—N~{4~bromo-?)-ﬂuoropheuyl)-l\f‘-hydroxy-l,z,s-oxadiﬂzuleﬁ-carboximidanﬁde

! i MH.
F \ N 2

# /\N

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

fluoroaniline as the starting material. LCMS for CoHgBIFN5Oy (MHH)™: miz = 316.0,318.0.

Exampie 19
4-AminG-N—(3-(:}1lero—4—ﬂu0rcphenyl}-]\”~hyciroxy—1 y2:5-oxadiazole-3-carboximidamide

Ll .

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

fluoroaniline as the starting materizl. LCMS for CoHgCIFN 502 (M4+E)™: m/iz=272.0,

Example 20 _
4~Amine—N-(3~chior0-4-methylphenyi)-]\f‘-hydrexy-l,z,i-exadiazole—ﬁi-carbnximidanﬁde

e HO
2 \\/\

. )\\\/FJ\ | i
O
-

This compound was prepared zccording to the procedure of Example 1 using 3-chioro-4-

methylaniline as the starting material. LCMS for C1oH11CINSOy (MHHT: m/z = 268.1.

Example 21

4-Amino-N-(3 s4-dimethyiphenyl)-V'-hydroxy-1 2y -0xadiazole-3~carboximidamide

HaG HO

0
! H
o )\/\{; /}_(NH;
N/ \\N
S

42
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NH, 4- Ami no- N- (241uorophenyl) 4 hydroxy-1, 2, 5- oxadi azol e-3- car bndni dani de 1
Ex. 1 238.1 N ( No7N 95 Fbc"... I "2, N NHz I 4-Anino-N(3-chloro4-
; met hyl benzyl) - N- hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi m dam de Ex. | 282.1

1 11(1°N\NN, 07, N 96 NOLL, *

This compound was prepared according to the procedure of Example 1 using 34-

dimethylaniline as the starting material. LCMS for C11H;4NsOg (M+H)™: m/z = 248.0.

Example 22
3 4«Amino-N-{4—(benzy]oxy}-?;—chlnrophenyl]-N‘-hydroxy»l,z,s-oxadiazeie-s—carbaxim}'damide

L1

N\O /N
"This compound was prepared according to the procedurs of Example 1 using 4-(benzyloxy)-
3-chloroaniline as the starting material. LCMS for C16H15CINs03 (MHD™: iz = 360.0.

10 Example 23
. 4~Amjnc+—N~[4~ﬂuor0_3-{triﬂuaromethyl)phenyl]-N’-hydrox-y-I,Z,S-oxadiazoie—E—

carboximidamide

Tz

R

N\O /N
This compound was prepared according to the procedurs of Exampie 1 using 4-fluoro-3-

15 (trifluoromethyhaniline as the starting material. LCMS for C1oHgFaN509 (MFHY™: m/z = 306.1.

Exampie 24

4-Amino-NV-benzyl-V'-hydroxy-1 y2.5-oxadiazole-3-carbeximidamide

D

il W
e
20 "This compound was prepared according to the procedure of Example 1 using benzylamine as

the starting material. LOMS for C1gH1oN5O0 (MEH)H: m/z =234,

Exémple 25

4-Amino~N-(2—-ﬂuorobenzyi)—]\f'~hydroxy~1,2,S-Gxadiazole-3~carbexinﬂdamide

43



N, 4- Amo-N- (4-fluorophenyl)-N hydroxy-1, 2, 5-oxadi azole- 3-

carboxi m dam de Ex. | 238.1 \1 N HaC ------ CH I 11(.),...,,N 11
HNZ11 NH / 4-Amno-N(2,3- dinmethylphenyl)-N hydroxy- | ?
5-oxadi azole-3- ,-.., carboximidamde Ex. | 248.2 1 1 |
RO%N
|
\\ NHy
Q0
S . N\D/N

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

fluorobenzylamine as the starting material. LCMS for C10H1 1 FN5O M+ m/z = 252.0.
5  Esample26
@Amho—N—{z—chlombenzyi)-N' -hydroxy-1,2,5-0xadiazole-3-carboximidamide

N

!

Sa034
o \c/

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

chlorobenzylamine as the starting material, LCMS for C 10E11CINSOy (MHH)™: vz = 268.1.

10
Example 27
4—Anﬂn0—N—(S-e:hiorobenzy])-]\”—hydroxy~I,Z,S—oxadiazole«3—carboximidamide
HO
&,
H
)‘HNHE
y .
a

N N
\‘o/
ol

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

15 chiorobenzylamine as the starting material. LOMS for C 1051 1CIN5Os (MHH)™: m/z = 268.0.

Example 28
4-Amin0-N-(4—chlombenzyl)—]\f’ -hydroxy-1,2,5-0xadiazole-3-carbeximidamide.

HO

L,

N

|

N ; Mk,
L 7
ca/\/ N\G) N

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

chlorobenzylamine as the starting material. LCMS for C1oH11CINSOp (MHEDT: m/z = 268.1
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I N"".(,..Y. 98 OH ,1- .. N\ NH Chl orophenyl)am noYhydr oxyi m

Mo) net hyl] 12, 5- oxadi azol 3- yl}-4-iodobenzam de Ex, 35 483.8 % %N.,/ .0
0 99 H3C O N NH, 4-Am no-N- (4-chloro-3- nethyl phenyl) N- hyci roxy-1, 2, 5-
oxaci i azol e- 3- car boxi m dam de 1 268. 2 \' NN, N

Example 29
4-Amino-N-hydroxy-N-[3-(triflucromethyl)benzyll-1,2,5-0xadiazole-3-carboximidamide
HGLL'
E I
‘ J -
. N N/>~/ )
AN

~ \/

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

Ln

(trifluoromethylbenzylamine as the starting material, LCMS for C11H11F3N5Op (MHH)™: miz =
3022,

Exaraple 30
4-Amino-/V'-hydrexy-N-(2~methoxybenzyl}-1,2,5-0xadiazole-3-carboximidamide

g hd

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

{(methoxy)benzylamine as the starting material. LCMS for Ci1H14N504 (M+H)T: m/z = 264.0.

Example 31

15 . 4-Amino-V-hydroxy-N-(pyridin-2-yimethyl)-1,2,5-oxadiazole-3-carboximidamide
HO

LL,

N

|
S

(I

HHy

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

(aminomethyl)pyridine as the starting material. LCMS for CoHy1NgOy (MHE)™: miz=235.0.

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

N// \\N
o
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100 11 Hic---,..s.2 \--..--- ;i IIN"-.,, N---- A\ 8 ( NNz
4- Am no- N- hydr oxy- N- 13- (net hylt hi o) phenylj -1, 2, 5-
oxadi azol e- 3-carboxi m dam de Ex. 1 266.0 101 i HOL, " - Nr /NH
4- Ami no- N- (3-chl oro-2- met hylphenyl)- N hydroxy-1, 2. 5-

102

oxachazole 3-carboximciamde Ex. 1 268.1 | cH2 NNZN
F.,""r\'"', . -NT/''" -5--"711 ',... NNH24Am'no N-(3f|uor02

dam de Ex. 1 252.

mat hyl pheny1) Ths d’&%gcfuﬁa(%as%mgmé aCC%iﬂg Ze%:zl"'o%e Rre xamp & m:smg phenethylarmine
as the starting material. LCMS for Cp1Hy4N5Oy (M+H': m/z = 248.0.

Eiamp]ie 33
5 4—Amin0-N-hydroxy—N~1H—indoi»fi—y!—1,Z,Smxadiazole-3~earboxinﬁdamide
] e,
o8
N\ N . NH;
H
T

o
This compound was prepared according to the procedure of Exampie 1 using 5-aminomdole

as the startmg material. LCMS for C11HyNgOy (MHI: miz = 2592,

10 FExample 34
4—Amin0-N-hutyi-]\"-hydroxy—l,?.,s-nxadiaza le-3-carboximidamide

NH,

HQC\//\/NH b
/oA
N A
| g
This compound was prepared according to the procedure of Example 1 using butylamine as

the starting material, LCMS for C7H14NsOo (M+EY: miz = 2002,

15
Example 35
N—{4—{[(S-Chlerophenyl}anﬁnu}(hydmxyimino}methyl}-l,2,5~axadiazo}-&yl}-z-phenyflacetamide
/7—\( O
Step 1. 3-(4-Amino-1,2, 5-oxadiazol-3 ~yi)-4—(’3-cizloroph enyl)-1,2,4-oxadiazol-5(4H)-one
O
Hghd W
O~y
o a \\
20

A solution of 4-amino-N- -{3-chlorepheny!)- N’—hydroxy—-,_ S-oxadiazole-3-carboximidamide
(540 mg. 2.1 mmol) end N,N-carbonyldiimidazole (380 mg, 2.3 mmol) in tetrahydrofuran (10 mlL)
was heated at 80 °C for 1 h. The reaction mixture was diluted with efhyl acetate (150 mL) and

46
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OH, ( NNVN 103 H2CW - -- -, - - - -- 't -2, 11\ NH(Fiz. n7bl
~ 4- Am no- AP- hydr oxy- N- (3- vi nylphenyl)-1, 2, 5- oxadi azol e- 3- car boxi m dar ni de
Ex 246. 104 HCC HO, NH, 1 )(1 NNNT, ZN 4- Am no- N- ( 3- et hynyl phenyl) -
Al- hydroxy 1, 2, 5- oxadi azol e- 3- carboxi mi dam de Ex. 1 244.0 105 F H3C

f, --Lsk"----- .1( HO N NH, 4-Am no-N-(4-fluoro-3-
rret hylphenyl) N-hydroxy 1,2,5- oxadi aw e-3-carboximdatnide I Ex. 11 252.0
H washed with 0.1 N HCI (3 x 75 mL) and brine (75 mL). The organic laver was dried with sodium

sulfate, filtered, and concentrated to give the desired product (560 mg, 94%) as a witite solid which
was used without further purification. LCMS for C1oH~CINgO3 (M+H): m/iz =279.9.

5 Step 2: N-{4-f/, (3-Chlorophenylyamino] (hydroxyiniinoymethyl]-1,2, 5-oxadiazol-3-yl}-2-
Phenylaceiamide
A solution of 3-(4-amino-1,2,5-oxadiazol-3-y1)-4-(3-chlorophenyl)-1,2 4-oxadiazot-5(4H)-
one (30.0 mg, 0.107 mmol} and 4-Gimethylaminopyridine (2.6 mg, 0.021 mmol) in pyridine (0.50
ml.) was treated with benzeneacety] chloride (42.6 uL, 0.322 mrol) and stirred for 4 h. The reaction
10 mixture was concenirated and redituted with ethanol (1.0 mL) and 2 M of sodium hydroxide it water
{0.30 mL) stirred for 45 min. Purification of the crude reaction mixmre by preparative HPLC gave

the desired product (18 mg, 45%). LOCMS for C17H;5CINsO3 (MHH: m/z=371.9.

Example 36
15 N~{4-{{(3-Ch]orephenyi)amine](hydraxyimino)methyl}~1,2,5-01;adiazoi—3~y1}benzamide

Betey

This compound was prepared according to the procedure of Example 35 using benzoyl

chioride as the starting material. LCMS for Cp gH13CINgOy (M+H)™: miz = 358.1.

20 Example 37
N-{4-{(Benzylamino)(hydroxyiminoymethyl}-1 +2,5-0xadiazoi-3-yl} benzamide

OH
s
M

Q \

H i)

| A
AN —
N\D/

This compound was prepared according to the procedure of Example 35 using 3-(4-aminc-
1,2,5-0oxadiazol-3-y}-4-benzyl-1,2 4-0xadiazol-5(4H-one  and benzoyl chioride as the starting
25  materials. LCMS for C17H1gN503 (M) miz= 3382,

Example 38
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\ 106 ell HO N 4- Am no- Ar - hydr OXy- N- (3- car boxi rni dam de

(NH2i odophenyl) -1, 2, 5- oxadi azole-3- X. 1 345,9 N 107
1130.,...r.,2-N,..\".?2 1 CH ,I 11.,N "-,. NH( i,1

4- Ami no- N- hydr oxy- N- (3- isopropyl phenyl)-1, 2, 5-

oxadi-azol e- 3- car boxi m dam de Ex. 1 2622 108 1 r4 4- Am no- N- ( 3- br or no4-
fl uorophenyl) - N-hydroxy-1, 2, 5- oxadi azole- 3-earboxi m dam de Lx. 1

N—benzy!-4—(benzyla1ninn)—]\f’-hydmxy~1,2,5-exadiazele-s-carboximidamide
HO

A o

Step 1. 4-Benzyl-3 -[A-(benzyiaming)-] 2. 5-oxadiazol-3-yl]-1,2, 4-oxadiazol-5 (4Hj-one

AR
\O/

5 A solution of 3-(4-amino-1 ,2,5—0xadiazol—3~y1}—4—benzy1»1,2,4-oxadia201~5(4}1)—;:ne {60.0
mg, 0.231 mmol) and benzyl bromide (28 1L, 0.23 mmol) was heated at 150 °C for 5 b Additional
benzyl bromide (28 uL) was added to the incomplete reaction and heating was continued for another
16 h. Purification of the crude reaction mixture by preparative HPLC gave the desired product (12
mg, 15%). LCMS for C1gH; gNsO3 (M) miz=340.0..

10
Step 2, N»benzyl-fin{b.erzzylamino)—l\f ivdroxy-1,2, 5-oxadiazole- 3-carboximidamide.
A solution of 4-bm1zy3—3-{4-(benzy1m1ﬁno)~1,2,5-0xadiazol—3~y]}-1,2,4~oxadiazai~5{4H}-one
| (12 mg, 34 umol) in ethanol (1 mL) was treated with 2 M sodium hydroxide i water (300 pl) and
stirred at 25 °C for 30 min. The reaction mixtare was quenched with acetic acid and purified by
15 prepamative HPLC to give the desired product (10 mg, 90%) as a white solid. LCMS for
C17H{gN5Oy (M+H)™: miz=3242

Example 39
4—{(A|ﬁ!inocarbonyl}anﬁno]~N—(3—chio rophenylN-bydroxy-1,2,5-o0xadiazole-3-
carboximidamide
OH
Hh Nj-f"
\
a |
N

20 o

Example 40
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36 (NL12 H i NN 09 1 N / b'\ //\\ No" 4-Am no- Ndaydr oxy- N- (4-

phenyl butyl) -1, 2, 5- oxadi azol e-3- carboximdam de a. 1 2762 110 CG---F
4- Am no- N- hydroxy-N-[ 3-(1, 3- |loxazol-5-yl)phenyl]-1, 2, 5-

oxadi azol e-3-carboxi m dam de Ex. 287.0 OH Sr\ N\ Il NH k\ i 111

ON,..0 H41,,a c ¢ N-{4-RE Z) 40-,

4~[Bis(anilinocarbonyi)amine]~N-(3-chlor{)phenyl}-f\"——hydroxy—l,2,5-0xadiazole—3~

carboximidamige

Vate!

N\O A
o
Step 1. Nef4-f4-(; 3-Chlorophenyl)-5-oxo-4,5-dihydro-1 2. A4-oxadiazol-3-yi]-1,2,5-oxadiazol-3-yl}-N -
> phenylureq and N-{4./. 4-(3-chlorophenyl)-5-oxo-4,5-difbvdro-1,2, f-oxadiazol-31-1, 2, 5-oxadiazol-3-
YI-NN'diphenyldicarbonimidic digmide

PO Q/YD

g \//

A solution of 3—(4-ammo~1,2 s-oxadiazol-3-y1)-4-(3-chlorophenyl)-1,2 J4-oxadiazol-5(4H)-
one (30 mg, 0.1 menol) in pyndme {(0.5mL, 6,2 mmo!) was treated with pheny! isocyanate (12 pL, 0.1
10 momol) and stirred for 2 1. The reaction mixture was sreated with 4-dimethylaminopyridine (3 mg, 24
pumol) end additional pheny! isocyanate (10 pl, 92 umoly and stirred for another 2 . Purification of
the crude reaction mixture by preparative HPLC gave the desired products N-{4-[4- -{3-chlorophenyl)-
5-0x0-4,5-diydro-1,2 4-oxadiazoi- 3-vl1-1,2 -S-oxadiazol-3-y1}-N-phenyiurea (5 mg, 12%) and N-{4-
[4-(3-chloropheny?)-5-0x0-4,5- ~tihydro-1,2 4-oxadiazol-3-y1]-1,2,5-oxadiazol-3 3-v1}-NA-
15 diphenyidicarbonimidic diarmide (7 mg, 12 %). LCMS for C17H12CINGOs (M myz = 3980

and LCMS for CyqH1 sCIN7OsNa (M+HY" vz =540.0.

Step 2. 4-{{Anilinocarbonyljamino] -N-(3-chiorophenyl)-N'-hvdroxy-1,2, 5-oxadiazole-3-
carboximidamide and 4«[3:‘3(anilmocarbo;*zy@)amz‘rzo]—N—(3-cizlorop]zenyl}—l\? “hydroxy-1,2,5-

20 oxadiazole-3-carboximidamide

48



Chl or ophenypam noKhydr oxyl i ca i no)net hyl1l- 1 2, 5- oxadi azol - 3-

y1l} - 4-eyanobenzam de Ex. 35 382.9 112 ...-". -------- "-""N HO cn3 NH

4- Am no- N- hydroxy- N-[ 1- phenyl ethyl]-1, 2, 5- oxadi azole-3- car boxi i dani de
Ex. 1 248.2 H\\N 113 HOt, SI / 4-Am no-N hydroxy-R-1-

Nnapht hy1- 1, 2, 5- oxadi azol e- 3- carboxi ni dami de h, X. 1 ti\ 1.

A solution of N-{ﬁ»[4{3-chlorophenyi}—5—0X0—4,5«éihydro—1,2,4~0Xﬂdiazol—3~yi}»1,2,5-
oxadiazol-3-yi}-V-phenylurea {17 mg, 43 wmo]) in ethano! (1.5 mL) was treated with 2.0 M sodium
hydroxide in water (0.3 mL) and stirred for 30 min., Purification of the crude reaction mixtﬁre by
preparative HPLC gave the desired product 4-[(anilinccarbonylamino|-N-(3-chiorophenyl)-N-

5 hydroxy-1,2,5-oxadiazole-3-carboximidamide (6 mg, 38%). LOCMS for C16H14CINGO3 (MHH)™
m/z=373.0.

4-[Bis(anilinocarbonyl)amino] -N-(3-chiorophenyl)-N-hydroxy-1,2,5-oxadiazole-3-
carboximidamide was prepared in a similar fashion from N-{4-[4-(3-chlorophenyl)-5-0%x0-4,5-
dﬂlydm—l,2,4—0xadiazoi—3—y1}-l,2,5~oxadiazni—3nyi}-N,Z\F-dipht:ny}dicarbonimidic diamide. LCMS

10 for CoaH1pCING O (MHHY™: miz = 492.0.

Example 41

tert-Butyl {4-{({4-[(E,Z)-]( 3-chierophenyhaminol(hydroxyimino)methyl}-1,2,5-0xadiazol-3-
yiamino)carbonyl]benzyl}earbamate

. &
v\
-

/ oA

\ ol

0=< MG
. \_cHs
15

Step 1. tert-Butyl {4-[({4-f4-(3-chlorophenyl)-5-oxo-4 J-dzizydro-f 2, 4-oxadiazol-3-y[f-1,2,5-
oxadiazol-3-yljamino)carbonyllbenzylicarbamate

M \ |

7\

C

’ [
ey HaG
¢ \O 3} ~THy

Chy
A solution of 3.{4-amino-1 ,2,5-oxadiazci—3~y1}~4m(3-chlomphenyi)~1,2,4~0xadiazol—5(4ﬂ)-
20 one (50 mg, 0.18 mumol) and 4-{ [{tert-butoxycarbonyljamino jmethyl} 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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114 -*11" 00 Il NH, linaphthyl-1,2,5-oxadi azol e-3- 4-Am no- N- hydr oxy- N- 2-

caxboxi m dam de Ex. 270.2 \'N 115 HAL, | F (2

4- Ami no- N- (3-chl oro-2- fiuorophenyl)-N hydroxy-1, 2, 5- .

oxadi azol e- 3-car boxi m dam de Ex. 1 272.1 / N. N 024 116 /7 '"Isk.---
Ni....7,N

ditsopropyletiylamine (93 nL, 0.54 mmol). After the reaction mixture tumned clear, it was treated
with bromotris(pyrrotydino)phophonium Eexaﬂuorophosphate (56 mg, 0.11 mmol) and additional
N,N-giisopropylethylamine (93 pi, 0.54 mmol). The reaction mixture was stirred for 16 b, treated
with additional bromotris(pyrrolydine)phophonium hexafluorophosphate (50 mg, 0.11 mmol), and
stirred for another 6 h. The reaction mixture was diluted with ethyl acetate (60 mL) and washed with
0.1 M HCI (2 x 25 mL) and brine (25 mL), dried with sodium sulfate, filtered, and concentrated.

Purification of the crude reaction mixtre by preparative LCMS gave the desired product {22 mg,
24%).

Lh

LCMS for C19H14CINgOg (IM-tButHHE) : miz = 457.1.
10
Step 2. text-Butyl {4-[({4-[(E,Z)-[(3-chlorophenyl)amino] thydroxyimino)methyl}-1.2, 5-oxadiazol-3-
MWamino)carbomnyllbenzylicarbamate
This compound was prepared according to the procedure of Example 38, Step 2, using fert-
butyl ‘ {4-I{{#-[4-{3~chioropheny})-5-ux0-4,5-dihydro-1,2 4-oxadiazol-3-y1]-1,2,5-oxadiazol-3-
13 yljaminojcarbonyl]benzyl} carbamate as the starting material, LCMS for CozHpaCINgOs5 (MHED™:
miz =487.0.

Example 42
4-(Amiuomethyl}-N—{4~[(E,Z}-[(S—chlorophenyl)amina}(hydroxyimiuo}methyl}-l,2,S-oxadiazol-
20 3-yBbenzamide triflucreacetate

o) s
N TRA
WH \
NH
.
M t =
\O/ {
LS

<
Ny

Step 1. 4-(Aminomethyl}-N-{4-[4-(3-chiorophenyl)-5-oxo-4, 5-dihydro-1,2.4-cxadiazol-3 -ylj-1,2,5-

oxadiazol-3-ylbenzamide trifluproncetate

51



H11OHTFA e g NH,---- 1\ N NO N{44(E, 2)- ([ 4-Fl uoro- 3-

(trifluoronet hyDphenyl | am nol ( hydroxyi m no) net hyl] -1, 2, 5-

oxadi azol- 3-yl }nicotinam de trifluoroaeetate Ex. 35 411.1 1 117
.- kv"..... | OHTFA $ 11 N-{4-RE, Z1- 114Fl uor o- 3-

(t¢TTIuoronethyI)phenyIIan1no} ( hydroxylnlno)nethyll 1,2, 5-

oxadi azol -
sOHillk

cycl opropyl phenyl) - Y- hydr oxy1, 2, 5- oxadi azel,e- 3-

10

3-yl}isonicotinamde trifluoroacetate Ex. 35 411 1 118
rv H4 4-Am no- N- (3

A solution of 3-(4-amino-1,2,5-0xadiazol-3 —y1)~¢1~{3 -chlorophenyl)-1,2 4-oxadiazol-5(4H)-
one (0.5 g 1.8 mmol) and 4-{[(ter, f-butoxycarbonyljaminomethyl} benzoic acid {0.67 g, 2.7 mmol) in
dichloromethane (35 mi) was treated with 4-dimethylaminopyridine (0.13 g, LI mmol) and N,N-
diisopropylethylamire (0.93 mL, 5.4 mmot) followed by bromotris(pyrrolydino)phophoninm
hexafluorophosphate (1.3 g, 2.7 mmol) and additional N.N.-diisopropylethylamine (0.93 mL, 5.4
mmol). The reaction mixture was stirred for 16 b, diluted with ethyl acetate (~200 ml} and washed
with 0.1 M HCI 2 x 100 mL) and brine (25 ml), dried with sodim sulfate, filiered, and
concentratec. Purification of the crude reaction mixture on silica gel gave the intermediate sert-buty]
{4-{({4-[4-(3- chlorophenyl)-5-ox0-4,5-dinydro-1,2 A-oxadiazol-3-yl}-1,2,5-oxadiazol-3-
yljamino)jearbonyljbenzyli carbamate. This material was diluted with dichioromethane (30 mL},
treated with 4.0 M HCl in LA-dioxane (4.5 mL), and stirred for 1 h. The reaction mixhure was
concentrated and purified by preparative LCMS to give the desired product (542 mg, 58%), LOMS

- for C1gH14CINGOy (MHED: miz=413.0.

20

Step 2. 4-(Aminomethyl)-N-{4-f; (E,Z)-[(3-chlorophenylamino] (hydroxyiminoymethyl}-1,2,5-
oxadiazoid—yiﬁjerzzamfde trifluoroacetate

This compound was prepared according to the procedure of Example 38, Step 2, using 4-
{(aminomethy]}-N-{4-/4- {4-(3-chiorophenyi}-5-0x0-4, ,S-dihydro-1,2 4-oxadiazol-3-y1}-1 2,5-oxadiazol-3-
yl}benzamide trifluoroacetate as the starting materizl. LCMS for C17H16CINgO3 (MHH)™: miz =
387.40.

Example 43
4-1 {(Benzylamiug)carbonyljaminu}~N—(3——bmmo—ét-ﬁuorophenyl)-«l\?’-hydroxy-l 2, 3-axadiazoje.3-

-earboximidamide

SZ

11,11 i

car boxi m dam de Ex. 1 260.2



\'' m HHN{4-[E 2)-[(3-Bronmp-4- fluorophenyBam no] (hydroxyi m
no) net hy11l-1, 2, 5- oxadi azol - 3- yl }benzam de Ex. 35 420.0, 421.9 O.....
119 *"rFA N-{4-[(E 2)-[(3-Bromp-4- Ex. 35 420.9, H

f 1 uor ophenypam no] (hydr oxynni no) net hyl] -1, 2, 5- oxadi azol - 3- yl } ni cofi nam de
trifluoroacetate 422.9 120

P /\

A solution of 3-(4~amh10~1,2,5-oxadz'azol—3-yl)—4—(3—bmmo~4~ﬂuor0pheny§)—1,2,4—oxadiaz03-
3(4H}-one (30 mg, 88 pmel) and 4-dimethylaminopyridine {5 mg, 40 pmol) in pyridine {(1.5 mL) was
reated with benzyl isocyanate (29 mg, 0.2 mmol) and heated in the microwave at 150 °C for 20 min.

L

The reaction mixture was concentrated and purified by preparative LCMS to give the intermediate M-
benzyl-N'-{4-[4-(3 -brome-4-fluorophenyl}-5-oxo-4,5 ~dihydro-1,2 4-oxadiazol-3-y1}-1 ,2;.5 -oxadiazol-

3-ylturea, This material was diluted with ethanol (1.5 mL), treated with 2.0 M sodium frydroxide in
water (0.3 ml), and stirred for 30 min. Purification of the crude reaction mixture by preparative

HPLC gave the desired product (11 mg, 28%). LCMS for C7H15BENgO3 (MAH)T: miz = 4489
10 4510, | |

Example 44

4-Amin0-N—(3—hrom0-4-ﬂuarophenyl}-f\f‘—hydroxy-l «Z,5-thiadiazole-3-carboximidamide
Or

|

Step 1. 4-dmino-Ne(3-bromo-4 Jhworophenyl)-1,2, 5-thindiazole-3-carboxamide

\\ Br
A solution of 4-amino-1,2,5-thiadiazole-3-carboxylic acid {250 mg, 1.7 mmol) and 3-bromo-
A-Tlworoaniline (393 mg, 2.1 mmel) in NN-dimethylformamide (5 mL) was freated with O-
(benzotriazol—1~y1)-N,N,Z\f:Nntetramethyiuronium hexafiuorophosphate (784 mg, 2.1 munol) followed
20 by N,J‘Ld:iisnpropyleﬂ;ylazrﬁne {0.36 mL, 2.1 mmol) and stirred for 16 1. 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).



Br .11TFA N-{4-[(E 2)-[(3-Bronp-4- Ex. 35 421.0, H
fI uor ophenyBam no] ydroxy| m no)nethyl}-1, 2, 5-oxadi azol - 3- yl Bsoni coti nam de
422 9 21 ."--"--- trifluoroacetate

The combined organic extracts were washed with brime (50 mL), dried with sodinm sulfate, filtered,

and concentrated.  Purification of the crude reaction mixture on silica gel gave the desired product

(414 mg, 76%). LCMS for CoHrBIFN4OSMTE)™: m/iz= 316.9, 318 8.

5 Step 2. 4-Amino-N-(3-bromo-d-fluorophenyl)-1,2, 5-thiadiazole-3-carbothioamide

- A solation of 4-amino-N-(3-bromo-4-fluorophenyl)-1,2,5-thiadiazole-3-carboxammide (225
mg, G.’T'mmoij and 2,4-bis(4-methoxyphenyl}-2 4-ditiioxo-1,3,2 4-dithiadiphosphetane (570 mg, 1.4
mmol) in tolnene (6.8 ml) was stirred at 95 °C for 16 k. The reaction mixfure was diluted with ethy!
10 acetate (50 mL) and the inscluble salts were fiitered. The filtrate was concentrated to a crude residue
which was purified on silica gel to give the desired product (130 mg, 55%). LCMS for

CoH7BIFN8, (MHED™: myz = 332.8, 334.9,

Step 3. Methyl 4-amino-N-(3-bromo-4-fluorophenyl)-1 ,2,5-:.?1iczdz'azole-ﬁ-carbimiciothioate
N
Hal 7
) )/\”/‘\\\
N

"

0

-z

/
)

Br

—
L2
T

A solution of 4-amino-N-(3-bromo-4-fiuorophenyl)-1,2,5-thiadiazole-3-carbothicamide (130

mg, 0.4 mmol} m dichloromethane (5.2 mL} was treated with methy! triflucromethanesulfonate (64

ul, 0.6 mmol) followed by N,N-diisopropylethyiamine (102 pL, (.6 mmol) and stirred for I k. The
reaction mixture was diluted with dichloromethene (100 mL), washed with water (50 mL) and brine

20 (50 ml), dried with sodum sulfatz, filtered, and concentrated to give the desired product (133 mg,

98%). LCMS for C1oHoBIFN4Sy (MHH)™: m/z = 346.8, 348.8.

Step 4. 4-Amino-N-(3-bromo-d-fluorophenyl)-N“iydroxy-1 2, 5-thiadiazole-3-carboximidamide
A solution of methyl 4-anuno-V-(3-bromo-4-finorophenyl}-1,2,5-thiadiazole-3-
25 carbimidothioate (78 mg, 0.22 mmol) in ethanol (23 ml) was treated with hydroxytamine
hydrochloride (62 mg, 0.9 mmol) followed by NN-diisopropylethylamine (180 pL, 1.0 mmol) and

54



| l, N-{4-[(E, 2)-[(3-Bronp4- Ex. 35_444|.9,3
f1 uor ophenyl ) am no) (hydr oxyi m no) rr?t hyll-1, 2, 5- oxaﬁl_ az?[ ( E- 2)- [ (3- Br oo 4-
y1l1l-4-cyanobenzam de 446.9 122 c'ecs /)1 OH N-{ ,

Ex. 35 445.0, 123 N P, fluorophenyBanino] (hydroxyim

no) rnet hyll-1, 2, 5- oxadi azol - 3- y1}-3-cyanobenzani de

stirred at 90 °C for 16 h. The reaction mixture was purified by preparative HPLC to give the desired
product (58 mg, 78%). LCMS for CoHgBrFNsOS (M+H)™: m/z=331.9, 333.0.

Example 45
5 4—Amin0~]\f'—(6-chlorapyridin-z—yl)—l\l'-hydroxyq,2,5-0xadiazole~3~carboximidamide
trifinoroacetate

o TEA
5 /
H2N>\)\\ /Q
’l\_‘.’ N/\CI
T
NN

Step 1. 4—Amz'no-N-(é«chZoropyrz’difz—,?my&-] 2. 5-oxadiazole-3-carboxamide

Qs

-

<l \N/\\ﬁ' N
N/\ )N

10 A solufion of 4-amx'n0-1,2,5—oxad§azole—3—cazboxyﬁc acid {04 g, 3.1 mmol) and 6-
chioropyridin-2-amine (0.56 g, 4.3 mmol) in N N-dimethylformamide (6.2 mL) was treated with
N,N,N’N—tetramcthyb&(?-azabmzoﬁiami—1-yl)umnium hexafluorophosphate (1.4 g, 3.7 mmol)
ollowed by N.N-diisopropylethylamine (0.76 mL, 4.3 mmol) at ¢ °C. The reaction mixture was
stizred at 25 °C for 2 &, poured into saturated NaHCO; (50 mL) and extracted with ethyl acetate (100

15 mb). The orgenic layer was separated and washed with brine (25 mL), dried with sodivm sulfate,
filtered, and concentrated to a crude solid, The crude solid was washed with ethyl acetate and fitered.
The filzate was concentrated and purified on siica gel to give the desired product with some

impurities, The impurities were removed by washing the solid with chloroform to yield the desirec

product (65 mg, 9 %). LCMS for CgH7CIN5On (M+H)™: m/iz = 240 1.

20
Step 2. 4-Amino-N-{ @chlo?ogvﬁdin—.?—ybd 2, 5-0xadiazole-3-carboximidoyl chioride
zal f G
T /J~\ L HHy
Cf N N
/
I \N
\O/

A solution of 4—amino—N—(6~chloropyridin~2-y1}~l,2,5~oxadiazole~3-carboxmmde {62 mg, 0.25
mmol) m benzene {5 mL} was treated with phosphorus pentachiorids (0.12 g, .57 mmof} and stirred
25 atreflux for 3 L. The reaction mixture was concenirated and rediinted with benzene and concentrated

(3X) to give the desired product which was nsed immediaely in the next step.

Lh
(95



447.0 14\ N-- Br ¢ 124 ON/,-----2\ 0 | NH Br
N-{4-[(E 2)-[(3-Bromo4- fluorophenyl)am noRhydroxyim

no§ met hyl | -1, 2, 5- oxadi azol - 3- yl)--2-napht ham de Ex. 35 470.0, 472.0
r-{4.[(E 2)-[(3-Bronp-4- |Ex. 35 470.0,

Step 3. 4-Amino-N-(6-chloropyridin-2-y[)-N “-hydroxy-1, 2, S-oxadiazole-3-carboximidamide
trifluoroacetate

A solution of 4-amino- ~(6-chioropyridin-2-y1}-1,2,5-oxadiazole-3-carboximidoyl chloride

5 (67 mg, 0.26 mmol) in tetrahydrofuran {3 mL) was treated with 20 M hydroxylamine in water {0.26
ml, 5 momol) and stirred at 60 °C for 4 . The reaction mixtire was treated with additional 20 M
hydroxylamine in water (0.13 mL, 2.5 mmol) and heated at 70 °C for 1.5 . The reaction mixture was
concentrated to & crude residue which was purified by preparative LOMS to give the desired produet
(12 mg, 12%). LCMS for CgHgCINgOy (M+H)T: m/z=255.0.

10
Example 46
4—Amino~N—{3—brome-4—ﬂuorophenyl}-l\"-hydroxyisothiazoie-3-carbaximidamide
trifinoroacetate
O
Hon f\r TFA
7 - N
!
g——H A 1
N

i Br

15 Stepl. 4-Amino-N-(3-bromo-4-fluorophenyl}isothiazole-3-carboxamide

HEN o

This compound was prepared according to the procedure of Example 44, Step 1, using 4-
aminoisothiazole-3-carboxylic acid hydrochloride and 3-bromo-4-flucroaniline as the starting
materials, LCMS for C1gHgBrFN3OS (M+H)™: m/z=315.9, 317.9.

20

Step 2, 4-Aminc-N-(3-bromo-~4-fluoraphenyl)isothiczole-3-carboximidoyi chioride

56



N N finorophenyBam no] hydroxyi m no)nmethyll-1, 2, 5-oxadi azol- 3-
y1ll- 1- napht ham de --L---"s\-7L--8, 1 Br

OH N

472.0 125

1- Acetyl - N-14-[(EZ) - [ (3- bronmo- fl uorophenypam noynydroxyim Ex. 35 469.0,
471.0 08 a no)nethyll-1, 2, 5-oxadi azol - 3-

10

13

20

Haly o]
// S
|
g—H s
|

This compound was prepared according to the procedure of Example 45, Step 2, using 4-
aminc-N-{3-bromo-4-fluorophenyl)isothiazole-3-carhoxamide as the starting material and was nsed

immediately in the nex step.

Step 8, 4 -Amz’no—N—(S—bromo-#ﬂuorophe:zyD-N'—kydmxyisoﬂziazoie-3-carboximz’damide
triffuoroacetate

This compound was prepared according to the procedure of Example 45, Step 3, using 4-

amino-N—{S—bromo~4~ﬂuorophenyl)isothiazoiﬁ-3-carboxilmdoyl chioride as the starting materal.

LOMS for CyoHoBIFNJOS (MHD™: mvz= 330.9, 332.9.

Example 47
4~Amino—N-(2,S~dichlorophenyl)nl\"-hydrow-l,2,S-oxadiazole-s-carboximidauﬁde

Step 1. 4-Amino-N-£2, S-dichlorophenyl)-1,2,5-oxadiazole-3-carboxamide

9]
[o]
{i )g\(l\i?{z
Cl N <O \‘;\i
7

This compound was prepared according to the procedure of Example 45, Step 1, using 4-

amino—l,2,5-oxac‘ziazolew3-carboxyiic acid and 2,5-dichloroardline as the starting materials, LOMS for

ColyChN4Oy (MHHY™ miz = 273.0.

Step 2. 4-Amino-N-(2,5 ~dichiorophenyl}-1,2,5 -oxadiazole-3-carbothioamide



. . ) . 26
---N'-." "o --- VNV N | Thi peri cl i ne-4-carboxarni de 1
SRR Br ocH OH Ex. 35 409.09,

fl horophenypam’ nol (hydroxyirth no)methyl]-1. 2, 5- oxadi azol - 3-

o}

= g

A
N

This compound was prepared according fo the procedurs of Example 44, Step 2, using 4-
amino-N-(Z,S»dichlomphenyl}-l,2,5-0xada’azo16~3~carboxanﬁde as the siarting material. LCMS for
CoHrClaN4OS (M+H)™: miz= 289.0.

Step 3. Methyl d-amino-N-(2,5-dichlorophenyl)-1 +2,5-oxadiozole-3-carbimidothioate

e N/}_{NHE
L7
. \C) -

This compound was prepared according to the procedure of Exarmple 44, Step 3, using 4-
amino—N-{z,S—dichlomphenyi)-1,2,5—oxadiazoie—3~carboﬂ3ioanﬁde as the staring material and was

10 used immediately in the next step.

Step 4. 4-Amino-N-(2, 5-dichlorophenyl)-N ~hydroxy-1,2,5-oxadiazole-3-carboximidamide
This compound was prepared according to the procedure of Example 44, Step 4. using methyl
4~amino—N~(Z,S-dichlorophanyl)—1,2,5-oxadiazole—3~carbimidoﬂ.u’oate as the starting material. LCMS
15 for CoHgClNsOp (MHHE: m/z = 288.0,

Exampie 48

N-{4~I(E,Z)-I(E»—Bromo-4-ﬂuoropbenyl)anﬁno}(hydroxyimine)methyi}—l,2,5—0xadiazol—3—
ylimorpholine~d-carboxamide

26

Step [, Phenyl {4-[4~{3~b;-o;;zo-4ﬂuoropizezzy_lj—5—0xo—¢,5—dfhydm—],2,4—omdz'azo[n3—yy—],2,5—

axadiazol-3-vi}carbamate

58
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411.9 1127 HQ'--s-N ,---N fla yl1-2-thram de Il r Br
N-{4-RE, Z)-[(3-Bronp-4-Ex. 35 425.9, 128 Nm|Il:'.-.-

f I uor ophenypam nol i hydroxyi m no)nmethyl]-1, 2, 5-oxaciiazol-3-1
yl 1t hi ophene- 2- car boxam dej 427.9

10

15

20
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B ¥

This compound was prepared according to the procedure of Example 35 using 3-{4-aminc-
1,2,5-oxadiazo!l-3-y1)-4-(3-bromo-4-fluorophenyl}-1,2 4-oxadiazol-5 {4 )-ome and phenyl

M \
I
o

chloroformate as the starting materials, LCMS for C 7Hy gBrEN 505 (MHHY": miz=461.9, 463.7.

Step 2. N-{4-{(E,Z)- [(3-Bromo-4-fluorophenyljamino] (hydroxyimino )methvi-1,2, 5-oxadiazol-3-
yhimorpholine-4-carboxamide

A solution of phenyl {4-{4-(3-bromo-4-fiuorophenyl)-5-0x0-4,5-dihydro-1,2 4-oxadiazol-3-
y1}-1,2,5-0xadiazol-3-yt} carbamate (25 mg, 54 pmol) in dichloromethane (1 mL) was treated with
morpholine (14 uL, 0.16 mmol) and stirred for 2 h. The reaction mixture was concentrated to a crude
residine which was diluted with efhanol (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

the desired product (6 mg, 26%). LCMS for C14H; sBrFNgO, (MHEDY: m/z =428.9, 430.9.

Example 49
N-(3-Bromo-4-fluorophenyl-N' -hydroxy-4-(methylamino}-1,2.5-exadiazole-3-carboximidamide

oH
s
GHa \\ ﬁ
g
N,
i / N
Br :

N\O

Step 1. N-{d-[4.(: 3-Bromo-4-fluorophenyl)-5-oxo-4,5-dihydro-1 Ld-oxadiazol-3-yi]-1,2, 5-oxadiazol-

3-3l}-2,2, 2-trifluoroacetamide
F N /OYO
F \_—-
F “ H N
—
P \\/7
M i

ar

50

UN



1 Br

129 CH N -) lit EN N IP N 14-RE Z) - R3- Br ono4-

fl uor ophenyBam noRhydr oxyi m no)nethyll-1, 2, 5- oxadi awl- 3-

y1l1l-1-phenyl -5-(trifluoromethyl)-
556.0 130

1H pyrazole- 4- car boxam de Ex. 35 553.9,
| .4-(Acetylam no)-N44-RE, Z)- {(3-brono-4- y

gof| uor ophenypanai noyhydr oxyi mi no) met hy11-1, 2, 5- oxadi azol - 3- yl i benzani de

411Br El
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A solution of 3-(4-amin0»1,.2,5-oxadiazol~3—y1)4-(3—bromo~4-ﬂuompheny1)-1,2,4—0xach'azol~
5(4H)-one (04 g, 1.2 mmol) in pyridine (6.5 ml) was treated with 4-dimethylaminopyridine (71 mg,
0.6 mmol} and trifivoroacetic anhydride (0.41 mlL, 2.9 mmol) and stirred for 20 min. The reaction

mexture was concentrated to a crude residue which was purified by silica gel to give the desired

product (0.46 g, 89%). LCMS for C1oH5BIFsN5Oy (MHHY': miz=438.0, 430.9.

Step 2. 4-(3 ~Bromo-4-fluorophenyl)-3-f. d-(methyviaming)-1,2, S~oxadiazol-3-ylj-1,2,4-oxadiazol-

S{4H)-one
o

N\ _
A
Py &

A solution of M- {4—{4»(3-bromo—ér-ﬂuorophenyl)-s—oxo—ﬁtt,S—djhydro-l,2,4~oxadiazoi-3—yl}—
1,2,5-oxadiazol-3-y1}-2,2, 2-rifluorcacetamide (0.59 mg, 1.3 mmol) in NN-dimethylformamide (3
ml.) was freated with potassium carbonate (0.28 g, 2.0 mmol) followed by methyl iodide (325 L. 2
mmol) and stirred for 2 h. The reaction mixfure wes treated with additional methyl iodide {200 oL,
3.2 mmol) and stirred for 16 h. The reaction ruxture was difated with water (100 mL) and brine (25
mL) and exiracted with ethyl acetate (2 x 100 mL). The combined oTganic extracts were washed with
water (3 x 100 ml) and brine (100 b, dried with sodium sulfate, filtered, and concentrated fo a
crude residue which was pirified by silica gel to give the desired product (0.39 g, §1%).

LCMS for C1 3 HgBIFN5O3 (M+H)™: miz = 355.9, 358.0.

Step 3, Ne(3-Bromo-4-fluorophenyl)-N ~hydroxy-4-(methylamino}-1,2, 5-oxadiazole-3-
carboximidamide

This compound was prepazed according to the procedurs of Example 38, Step 2, using 4-(3-
bromo-@-ﬂuorophenyl}~3-[4-(methyiamiuo)—1,2,5-oxadiazoiu3-yi}~1,2,4—oxadiazol—5(4}1)~one as the
starting material. LCMS for C 10H10BrENsOy (MHHYT: m/z = 329.9. 3320,

Example 50

N—{4-[(E,Z)~[(3-Bromo-4-ﬂuorophenyl)amim}} (hyciroxyimino)methyl}-l,Z,S-exadjazoim.?-

viipiperidine~d-carboxamide trifluoroacetate

60



FBCNH Ex. 35 476.9, 479.0 131 OBr. NH N tert-Butyl (4-[({44(E 2)-[(3-
brono- 4- fl uorophenyl)am noNhydroxyi m vyl }am no)carbonyl i benzyl | carba nate
iino)methyl}-1, 2, 5-oxadi azol -3- Ex. 41 548.9, 551.0 \ -- Br NH/ H

\ CH 132 ir N{4-KE, 2)-[(3-Brono4- fluorophenyl)am noithydroxyi m

HK OH TEA

Y

"~
Br F
otep 1. Nef4-[4-(3-Bromo-4-fluorophenyl)-5-0xo-4,5-dikydro-1 124-oxadiazol-3-ylj-1,2, 5-oxadiazol-
3-yl}-I-firifluoroacetyl piperidine-d-corboxamide |
~
/

0
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5 This compound was prepared according to the procedure of Example 35 using 3-(4-amino-
1,2.5-0xadiazol-3-y1)-4-(3-bromo-4-fluorophenyl)-1 -2 4-oxadiazol-5(4H)-one and 1-
(trifluorcacetyljpiperidine-4-carbonyl  chioride as  the starting  materials. ILCMS  for
C1gH4BrFANgO5 (MHH): m/z = 549.0, 550.9.

10 Step 2. N-{4-[(EZ)-[ {3-Bromo-4-fluorophenyl)amino] (hvdroxyimino)methyl}-1,2,5-oxadiazol-3-
Yi}piperidine-4-carboxamide irifluoroacetate
This compound was prepared according to the procedure of Exarnple 38, Step 2, using N-{4-
{4-(3-bromo-4-flucrophenyl)-5-oxo-4,5-dihydro-1 »24-0xadiazol-3-y1}-1,2,5-oxadiazol-3-y1}-1-
(wifluoroacetyDpiperidine-4-carboxamide as the starting material, LCMS for Cq5H17BiFNgOy

15 (M) miz=427.0, 429.9.

Exampie 51 .
ter#-Butyi 4-{4- [({4—[(E,Z)~[(3—brumo-4-ﬁuerophenyl)amino](hydroxyimino)methyi}-l,2,5—

oxadiazol-3-yl}amino)carbonyljbenzyl} piperazine-1 ~earboxylate trifiluoroacetate
oH TFA

Q,
w o\
. 0 b~
Hie™ ) 0>_?\/_\N ° \ Vi
T . / \.../

Br

20
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N no) net hyll 1, 2, 5-oxadi azol-3- NI yl-1-benzot hi ophene- 2-
N--. _carboxamidel \c.'- I/ Il Ex. 41 475.9, 477.9 33 \ H

N-{44(E Z) [ (3-Brono-4- finorophenyl)am nol (hydroxyi m

no) met hy11-1, 2, 5- oxadi azoi - 3- y11-1, 3-thi azol e- 4-carboxam de | Ex,
426.9, 428.9 NH\NN,,Nr 134 OH NH NH SN.\ \N B

f1 uorophenyl)am nol i hydroxyi m no)nethyll-1, 2, 5- oxadi azol - 3-
y11-1- benzat hi‘ophemes 34-abld@mden Xy 4t 4ins-rmddphetn 1 32 chashH

5{4H}-one (30 mg, 88 umol), &-{l4-{terr-butoxycarbonyl)piperazin-1 -yllmethyl} benzoic acid (84 mg,
.26 mmo}), and 4-ditnethylamimeopyridine (6.4 mg, 53 umol) in pyridine (0,75 ml) was treated with
phosphory! chloride (25 pL, 0.27 mmol) dropwise at -15 °C. The reaction rixture was hieated in a

5 microwave at 100 °C for 5 min. The Teaction mixture was concentrated to residue which was
redituted with methanol (1 mL), treated with 2.0 M sodium hydroxide in water (0.3 mL, 0.6 mmol),
and stirred for 30 min. The reaction mixture was quenched with acetic acid {50 ni, 6.9 mmol),
filtered, and purified by preparative LCMS to give the desired product (29 mg, 45%), LCMS for
CoghgBIEN7O5 (MAH)T: mjz = 618.0, 620.0.

10

Example 52
N-{4-[(E, 2)—[(3~Bmmo—4~ﬂuorophenvl}amiua} (hydroxyiminoymethyl}-1, 2, 5-0xadiazol-3-yii-4-
(piperazin-1-yimethyDbenzamide bis(trifinoroacetate)

err

\

F

A sohttion of tert-butyl 4-{A-[({4-[(E 2 (34 -bromo-4-fluorophenyl jamine]- ~{hydroxyimino}-
meiny}} -1,2.5-oxadiazol-3-yl} amino)carbonylj- -benzyl}piperazine-] carboxylate triflucroacetate (25
mg, 34 umol) in dichloromethane (2 mlL) was treated with 4.0 M HCl in }4-dioxape {1 ml), and
stirred for 1 h. The reaction mixture was concenirated and purified by preparative HPLC to give the

-
wh

desired product (15 mg, 59%). LOMS for Co1HppBrFN+O3 (M+H)T: m/z=518.0, 520.0
20 '
| Example 53

1-}3enzey£~N-{4-{{E,@m{(3-br0mo~4-ﬂuoropheny!)aminDI(hydroxyimino)methyi}-i,Z,S-oxadiaza!-
3-ylipiperidine-4-carboxamide

N,
Br

62

41



HHN\ \o/N 10 Br - N14-[(E 2)-[(3-Brono-4- fluorophenypam noyhydroxyi m
no) net hyl] - 1, 2, 5- oxadi azol - 3- yl }t hi ophene- 3-carboxam de Ex. 41 425.8,
427.9 136 OH sr N N-{4-RE, 2)-[(3-Bronp-4- fluorophenyl)am noKhydroxyi m
noj met hyl1-1, 2, 5- oxadi azol-3- yl1}-111-iraidazol e-2-carboxam de Ex. 41
409.9, 411.9 NH NH RNN/ --..,, O Br 137 OH 7 Ex. 41 441.9,
443.9 f1 uorophenyl) am nokhydroxyi m no) et hyll-1, 2, 5- oxadi azol - 3-
yil. -4-methyl "ﬂius%on%mﬁnb WI@Q@A &éé&mgctg- ﬁlggr)éc%&gé gfeﬁxample 33, Btep 2, using N-{4-
{4'(:%-brc.nr'lo-ft—ﬂuorophenyl)é~oxc>-4,5—djhydro-1,2,4-oxac§iazoln3-y1}m1,2,5-0xadiazoi~3-
¥l}piperidine-4-carboxamide triffuoroacetate and benzoyl chloride as the starting materials. LOMS

for CopHp3BifNgOy (MHH)™: mvz =531.0, 533.0,

Example 54
N(4)-{4—{(E,Z}-[(3~Brumo—4-ﬂuemphenyl}amino} (hydroxyimino)methy]}-l,2,5~ﬂxadiazoi-3-yi}~
N(1)-phenylpiperidine-1 sdicarbozamide

H

{

haeWh
@%ﬂ@

10 A solution of N {4-[4-(3-bromo—4~ﬁuorophenyl}-5-0};0—4,5»dihydm-l,2,4«0xadiam1~3-yl]—
1,2,S~0xadiazol—?»—yl}piperidine-4—carboxamide trifluoroacetate (20 mg, 35 pmol) and 4-
dimethylaminopyridine (2 mg, 20 pmol) in acetonitrile (0.13 mL) was treated with phenyl isocyante
azfd stirred for 16 h. The reaction mixture Was congentrated, redilnted with ethangl (0.4 mL), treated
¥t 2.0 M:sodium hydroxide in water (0.12 L, 0.24 mmol), and stirred for 30 iz, The reaction

15 mixture was quenched with acetic acid (20 pI, 0,35 mmol), filtered, and purified by preparative
HPLC to give the desired product (6 mg, 31%). LOMS for szszBrFN7O4 (MAHY™: mfz = 5460,
548.0.

Example 55
20 N-{4-[(E,Z)~{(B-Bromo-tt—ﬂuﬂro_phenyl)aminﬂ](hydruxyinﬁno)methyl}-l,2,5-oxadiazai-3»yn-1~

ethylpiperidine-4-carboxamide trifinoroacetate
H

o
$
N

e Nt |
SVS e
& / .

N
.

- A .solu:ion of N—{4—{4—(3~bmmo~4~ﬂuorophenyl)-5~oxo~4,5-dihydrc-n1,2,4—0xadiazol~3-y1}-
1,2,5-oxadiazol-3-yl} piperidine-4-carboxamide trifiuoroacetate (20 mg, 35 umol) in acetonitrile (]

25 L) was freated with N N-diisopropylethytamine (12 kL, 71 umol) followed by iodbethane (4], 53
Hmol) and strred for 16 The reaction mixture was concentrated, rediluted with ethanol (i mL},

treated with 2.0 M sodium hydroxide in water (0.2 ml, 0.4 wmol), and stirred for 30 min. The
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NH N Br 138 , N-{4-1(E, 2)4(3,-Brono-4- fluorophenyl)am noRhydroxyim

Eol net hy11l- 1, 2, 5- oxadi azol - 3- y1}-1, 2, 3-thi adi azol e-4- car boxam de EX.

427.9, 429.9 NH NH 1IN/ Br \ /39 ON44-[(E, 2)-[(3-Brono4-
f 1 uor ophenyl ) am noThydr oxyi rm no) met hy11-1, 2, 5- oxadi azol - 3-
ylI'. <2, 1-benzi soxazol e-3- carboxam de 41 460.9, 462.9 /- // "-vnN Br

reaction mixture was quenched with acetic acid (50 uL, 0.88 mmol}, filtered, and purified by

preparative HPLC to give the desired product (5 mg, 25%). LCMS for C17Hg1BrFNgOs (M+HH)H:
m/z=453.0, 457.0.

5 Example 56
4-[(Benzoylamino)methyl}-N-{4-}(E,2)-|(3-bromo-4-
ﬂuorophenyl)amino}(hydmxyimim;}methyl}-1,2,S~axadiazul~3-yi}bemmide

) Nr‘“ o
A
N

By
NH

_— F

A solution of 4-(armipomethyl-N- {4-[(E, Z)-[(3-bromo-4-fluoropheny] jamino -

10 (hydroxyiminoymethyl}-1,2,5-oxadiazol-3-y1 benzamide trifluoroacetate {30 mg, 51 umol) and
 bengzoic acid (9.3 mg, 76 pmol) in dichioromethane (0.4 mL) and N N-dimethylformamide (0.1 mL)
was treated with N N-diisoprepylethylamine (22 nl, 0.1 mmely and 0.6 M of 1-hydroxy-7-
azabenzotriazole in  N.N-dmethylformamide (20 pL, 10 umol) foliowed by N3
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (14.5 mg, 76 pmol) and stirred for 16 L

15 The reaction mixture was concéntratéd, redifuted with efhanol (1 mL), treated with 2.0 M sodium
~ hydroxide in water (0.3 mL, 0.6 mmol), and stirred for 30 min. The reaction mixture was guenched

with acetic acid (50 wuL, 0.8% mmol), filtered, and purified by preparative HPLC to give the desired
product (4 mg, 14%). LCMS for Co4H1oBrFNgO4 (MHH)™: miz = 553.0, 555.0,

20 Example 57

N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyhamino] (hydmxyimino)methyf]~1,2,5~oxadjazci-3-yl}—2~(2~

cyanophenoxy)acetamide

64
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ONTFA\\" O N.,,,.c 4-(ArMonethyl)-N- {4-[(E 2Z)- [(3-brono-4- _

fl uonphenypam no] hydr oxyi m no) net hyl1l-1, 2, 5- oxadi azol - 3- yl } benzam de

trifluoroacetate x. 41 448.9, 450.(‘5{9[(2 ] I thlgé 0 y:_lcgr\lbonyl} ant
ronp- 4- f | uor ophenyl ) - hydr oxy- 4- (2- phenyl et hyDam n

I(’IO)ZI_-. 1, 2, 5- oxadi azol e- 3- car boxi nddani de Ex 43 463.0, 465.0 /\ Nov NI\
N110 8

oM
¢

K h\ N
é/t/;l | /73/“ ) Q
SN

A solution of (2-cyanophenoxyjacetic acid (62 mg, 0.35 mmol) in dichloromethane (3 ml)

was treated with oxelyl chioride (60 pl., 0.7 mmol) followed by NN-dimethylformamide (10 pl) at 0

°C. The reaction mixtire was stirred at 25 °C for 2 h and concentrated to a crude residue which was

5 diluted with pyridine and treated with 3-(4-ammo-~1,2,5-oxadiazol-3-y1)-4-(3-bromo-4-flzorophenyl}-
1.2 A-oxadiazel-5(4H)-one (40 mg, 0.12 mmol) and 4-dimethylaminopyridine {7 mg, 58 umol). The
Teaction mixture was heated i the microwave at 150 °C for 20 min. The reaction mixture was
concenirated, redituted with efhanol (1.45 mlL), treated with 2.0 M sodizm hydroxide in water (0.3

mL, 0.6 mmol), and stirred for 30 min. The reaction orixture was quenched with acetic acid (50 ul,

10 0.88 mmol), filtered, and purified by preparative LCMS to give the desired product (4 mg, 7%).

LCMS for C1gH1 3BrFNgO4 (MHH)": m/z =474.9, 477.0.

Example 58
N-{4-[(E,Z)~[(3-Broma»ff-ﬂuorophenyljamina] (hydroxyiminoymethyl}-1,2.5-0xadiazo}-3-yi-4-

15 phenyipiperidine-d-carboxamide trifinoroacetate
H
Y
Bf/ F

i

T
H
M
é?

Step 1. N-{4-[4-(3-Bromo-4-fluorophenyl}-5-oxo-4, 5-dihydro-1,2,4-oxadiazol-3-yl}-1,2, 5-oxadiazol-
3-yij-4-phenylpiperidine-4-carboxamide trifluoroacetate

20 A solution of 3-(4-amin0—1,2,5—oxadiazol—B—yI}—4—(3»bromo—4~ﬂuorc>pheny}}-1,2,4-oxadiazol~
S{(4H)-one (0.15 g, 0.44 mmol), 1-(tert-butoxycarbony!)-4-phenylpiperidine-4-carboxylic acid (0.4 g,
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142 OH NH NH N-(3-Brono-4-iluorophenyl) {[(cycl opeatyl am no)carbonyl]a

m na 1-N-hydroxy-1, 2, 5-
ov ci 9N111 ErF

' ' - -1,2,5-
cyanophenyl ) am nol car bonyl} a m no) - N- hydroxy-1, 2,
oiadi':gzole- 3-carboxi m dami de Ex. 43 459.9, 461.9 N /\ . NNoz

10

20

1.3 mmol), and 4-dimethylaminopyridine (32 mg, 0.26 mmol} in acetonitrile (2 L)} was treated with
phosphoryl chloride {0.13 mL, 1.4 mmol) end heated i the microwave at 100 °C for 10 min. The
reaction mixture was concentrated and the residus was diluted with ethyi acetate (23 ﬁL) ardd washed
with water (25 mL) and brine (25 ml), dried with sodium sulfate, filtered, and concentrated 1o a crude
residue which was purified by silica gel to give the coupled product, fert-butyl A-[({4-]4-(3-bromo—4-
Huorophenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazol-3 -¥1j-1,2,5-oxadiazol-3-y1} amino)earbonyl}-4-

phenylpiperidine-1-carboxylate. This material was diluted with dichloromethane (5 mi,) and treated
with 4.0 M HCl in 1,4-djoxane (3 mL) and stirred for 45 min. The reaction mixture was concenirated
and the crude residue was purified by preparative LCMS to give the desired product (10 mg, 4%).

LCMS for CoH1oBsFNgO4 (MHH)T: m/z = 529.0, 531.0.

Step 2. N-{4-[(E,Z)-]; (3-Bromo-4-fluorophenylanino] (hvdroxyiminojmethylj-1 & 3-oxadiazol-3-yl}-
4-phenylpiperidine-4-carboxamide trifluoroacetaie

This compouad was prepared according fo the procedure of Exampie 38, Step 2, using A-{4-
[4-(3 -bromo-~4-fluorophenyl}-5-ox0-4,5 -ditrydro-1,2,4-oxadiazol-3-yi]-1 »2,5-0xadiazol-3-y1}-4-
phenylpiperidine-4-carboxamide  trifluoroacetate  as the starting material. ICMS for
Co1Hp1BrENgOy (MAED™: mvz = 503.0, 504..

Example 59

N—{3-Bromo-éi-ﬁuamphenyM({i&-[(l ,i—dioxidothinmurphoiin—zt-y})methyﬂbenzyl}amina}-N—
Bydroxy-1,2,5-oxadiazole-3~carboximidamide trifluoroaceiate

o TFA
. N\
_ NH \ -
TN =~
. \O‘/ \ /
\\\\s B ) ‘
'd N/ & i

Step 1. N—{4—[4—(3~Bromo-4—ﬂu0rophenyl)—5—oxo—4,S—dif’zydro-x’ »2.4-oxadiazol-3-v]j-1,2 5-oxadiazol-
Splp-g-f1i, 1 ~dioxidothiomorpholin-d-ylimethy]lbenzamide irifluoroacetare

/=

o/ N / Br F
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144 N-N"OH . N {4-[(E 2)-[(3-Bronp-4 fluorophenyparai no] (hydroxyi m
not net hy13- 1, 2, 5- oxadi azol - 3- yl} .
-3-tert¥butyl-1-nethy|-1prrazo|e-5-carboxan1de Ex. 35 480.0, 482.0 145 0

- - - -4- fl uorophenypam noyhydroxyi m

E;)Ef\feg gslgzl [2( g éiggingzgl -3- yl} p_ 2- )r/rgt hoxygcgi am de Ex. 35 387.9, 389.9
FKG  \gi, 46 1 o NC N {4-RE, 2)-[(3-Brono-4-
f i uor opheny parissiodot by glmasmm 2 SQﬂan%ﬁ Biﬁilx é3]'18%m§4 R EFBHRL 5 Boxadldh
cycl Opentﬁﬂ-s%%r {ﬂ%&( % .:> 4—&1 1-d1ox1doﬁuomorphohn—émyl)meﬂayl}benzmc acid (1.0 g, 3.7

mmol), and 4—dimethylaminopyndme (110 mg, 0.88 mmol) in acetonitrile (8.3 mL) and pyridine (1.2

ml} was ireated with phosphoryl chioride (042 mi, 4.5 mmol) dropwise at 0 °C. The reaction

5 mixture was heated in the microwave at 120 °C for 20 min,, diluted with ethy] acetate (150 mL) and
washed with water (50 mL), saturated sodinm bicarbonate (50 mL), and brine (50 mi), dried with
sodium sulfate, filtered, and concentrated. Purification of the crude reaction mixture by preparative

LCMS gave fhe desired product (0.36 g, 35%). LCMS for CopHioBrENGOgS MHHY miz =

393.0, 395.0.
10
Step 2. N-(3-Bromo-4-fluorophenylj-4-(, f4-{(1,1 ~dioxidothiomorpholin-2-ylmethyllbenzyl Jamino)-
N'-hydroxy-1,2,5-oxadinzole-3-carboximidamide irifluoroacetate

A solution of N- {4—[4—(3—bmmo—4—ﬂuorophenyl}~5-oxo-4,S-dihydro-l__2,4—oxadiaml-3~yl]~

1,2 5-oxadiazol-3-y1} —4—[(1,1»diﬂxidoﬁaiomamhoi'mA-yi)methyl}-benzamide rifleoroacetate (20 mg,
28 pmol} in tetrahydrofuran (0.83 ml} was ireated with 2.0 M of borane-dimethyl sulfide complex in

-
L

toluene (42 L, 85 pmol) was heated in the microwave at 130 53 for 5 min. The reaction mixture was
treated with additional 2.0 M of borane-dimethyl sulfide complex in toluene (40 nL, 80 wmol) and
heated in the microwave at 130 °C for 10 min. The reaction mixture was quenched with acetic acid,

concentrated and purified by preparative LCMS to give the desired product (1 my, 5%). LCMS for
20 CoiHp3BrFNGO4S (MH: miz = 553.0, 554.9.

Example 66

N~(3—Brom0—4-ﬂuomphenyI)—J\“-hydroxy%{[4-(morpholin-4—yimethyl)benzy£}amina}d,z,S—
oxadiazole-3-carboximidamide trifluoroacetate

pﬂ\%

Step 1. N-{4-{4-(3-Bromo-4- ﬂuor ophenylj-5-oxo-4,5-dihydro-1,2, d-oxadiazol-3-31]-1,2, 5-oxadiazol-
3-yi}- 4~(morpizoItrf—timy!mez‘hyl)benzamzae trifluoroacetate

25
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147 "Z--- \s/ \ N- {4-RE, Z2)-[(3-Brorao-4-Ex. 35

fl uor ophenypam noThydroxyi nti notnethyll-1, 2, 5- oxadi azol- 3- yl } but anam de

385.9, 388.0 \ L/ 148 IN Fhazi\\ f OH N—444(E,:2)4(3-Bron04-
f 1 uor ophenypam nci Thyci roxyi m no} net hyll-1, 2, 5- oxadi azol - 3-
y1}- 2- met hyl propanani de Ex. 35 386.0, 387.9 \ NN NV 149 S MHVIN ----
\' N8 ,...",,,-,,b,23r 1 N14-[(E, 2)-[(3-Brono-4-
f I uor ophenyf | am nol (hydr oxyi m no)nethyl]l;WZ,S-QKadiazol-3- yl } pr opanan de
o] H 0 .
\—NH \ o
‘.
—Q \O/N Q
g W
\J Br 3

This compound was prepared according to the procedure of Exampile 59, Step 1, using 4-
{(morpholin-4-yimethyDbenzoic acid as the starting material, LCMS for CopHyoBrFNgO 5 (MF+HY™:
Yz = 544.9, 547.0, | |

Step 2, N-(3-Bromo-4-fiuorophenyl)-N “hydroxy-4-{J. 4—(mozpholin-4—y[methyl)benzyl]amino }-1,2,5-
oxadigzole-3-carboximidamide trifluoroacetate
A soletion of M {4~[4-(3-bmmo—ﬂr-«ﬁuomphenyl}-s—oxo~4,5~dihydro~1,2,4-oxadiazol—3—y1]-
1,2.5-oxadiazol-3-y1} ~4~(morpholin-4-yimethylbenzamide triflnoroacetate (60 mg, 91 pmol} i
10 benzene (1.8 mL) was treated with phosphorus pentachioride (76 mg, 0.36 mmol) and stirred at reflux
for 2.5 b The reaction mixture was concentrated to a residue which was dilated with ethanol (1.4
ml,), reated with sodium cyanoborohydride (17 mg, 0.27 mmiol}, and stirred for 2 h. The reaction
me was quenched with acetic acid (50 pL) and purified by preparative LCMS to give the
_ intermediate, 4-(3»brome#-ﬂuomphenyl)@-(tl-{[4—(morphoix'n—4~y1methyl)beuzyi}amino}—I,2,5-
15 0xadiazol—3-yl)~1,2,4-0xadiazol—5(4H)-one. This material was diluted with ethanol {1 mi.}, treated
with 2.0 M sodiom hydroxide in water (0.2 mL, 4 mmol), and stirred for 45 nun. The reaction
mixture was purified by preparative LCMS to give the desired product (15 mg, 27%). LCMS for

C21Hp3BrENgOs (M) vz = 505.0, 507.0.

20 Example 6l

N~(3-Cyan0-4~ﬂu0raphenyf}-4-({4—[(1,1-dioxidothiomorpholin-fi-yl}methyljbenzyl} amine}-/V'-
hydroxy-1,2,5-0xadiazole-3~carboximidamide trifluoroacetate

fm TFRA
M
i
LN
-
SR )
NS

7o
) Step [, 4-{3«Bmmo—4»ﬂuoropherzyl)~3~[ d-({4-[(1.1 —a’z’oxidothiornorpizaiirz—4—yDmez‘hy{] benzyl}aminoj-
25 1,25 ~oxadiazol-3-yij-1, 2 4-oxadigzol-5 (4Hj-one wrifiuoroacetate
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Ex. 35 371.9, 373.9 NI\ 150 OH N\ N-{4-[(E, 2)-[ (3-Brono-4-
fl uor ophenyl ) am ndl i hydr oxyi m no)nethyll-1, 2, 5- oxadi azol-13|-
yl } cycl ohexanecar boxam de Ex. 35 426.0, 427.9 NNVN 15
AT, --"-} I G 1Nu} / 4-Am no-N-(2, 3- o _ 5 47 2880
d| chI orophenyl) N- hydr oxyl, 2, 5- oxadi azol e- 3- car boxi m dam de : .

N 152 --rtlnua --G------- 7 CHS

TFA O

A solation of N~{4—- 4-(ambromo—élnﬂuorophenyl}—fv-oxo-4,S-dxhycim-l,2,4-0xadiazoi~3»y1}-

1,2,5-oxadiazol-3~yl}-4—{(1,1—dioxidothiomorphoﬁn#—yl)methyl]benzanﬁcie trifluoroacetaie (20 mg,

28 pmol) in pyridine (0.5 mL) was treated with phosphorus pentachioride (18 mg, 85 umel) and

5 stired at 0 °C for 4.5 h. The reaction mixiure was concentraied, diluted with ethanol (1 mL), treated

with sodivm cyancborohydside (5 mg, 85 pmol), and stirred for 2 b, The reaction mixtare was

purified by preperaive LCMS to give the desired product (9 mg, 47%). LCMS for
CaoHn BrFNg05S (MAH)™: miz=579.0, 581.0.

10 Siep2 N—(E—Cyano#—ﬂuoropizeny[)—4»({4-{(],I’-diaxidothiommpholz’nw.i»yl)methyl]benzy]]amino)—N’~
ydroxy-1,2,5-0xadinzole-3-carboximidanmide trifluoroacetate

A solmiion  of 4—(3—br0m0~4—ﬁuomphenyl}-3~[4»({4—{(l,1~dioxidoﬂu’omorpholin~4-

yl)meﬂlyljbenzyl}amino)-l,Z,S-oxadiazol—S—yi}-l,2,4—oxadjazoi-5(4H)~one trifluoroacetate (10 mg,

14 pmol), zine cyanide {5 mg, 43 pmiol), and teirakis(Eéphenylphosphine}paﬁadium(oj {8 mg 7

15 ymol) in NN-dimefiylformanmide (0.25 L) was heated in fhe microwave at 150 °C for 5 min. The

reaction mixture was diluted with 3:1 acetonitriie/water (2 mL), filtered, and purified by preparative

LOMS to give the intermediate 5-[3- [4-({4-1(1, 1—d1ox1doﬂ110morphohn~4—y1)methyl]banzyl} arino}-

1.2,5-oxadizzol-3-y1}-5 -0x0-1,2 4-oxadiazol-4(5H)-yl-2-fluorobenzonitrile trifluorcacetate.  This

material was diluted with ethancl (1 mL), treated with 2.0 M sodium hydroxide in water (0.1 mL), and

20 stirred for 45 min. The reaction mixture was quenched with acetic acid (50 plL, 0.9 mmel)}, filtered,

and porified by preparative LOMS to give the ‘desired product (1 mg, ity LCMS for

CopHpa FN7048 (MFHY™: m/z = 500.0.

25 Example 62
N-(3-Bromo-4-fluorophenyl)-N' -hydroxy-ti»[(pyridin—S-ykmethyl)amim)"}-lJ,S-@xadiamie-S—

carboximidamide triffuoroacetate

6%



| | 24[ 42 4- Ami no- N- (3- cbl oropheny1)-N- hydr oxy- N-net hyl -1, 2, 5-

oncl i azol e- 3-carboxi m dam de Ex. 1 268.1 NN NO' 153 411 OHTEA N\ N 4.
N.,...0", N{4-[(E 2)-[(3-Brono-4- fluorophenyl)am noyhydroxyim

no) rret hyl] 1, 2, 5-oxadi azol - 3- y1}-1H benzi m dazol e-5- car boxam de
trifluoroacetate Ex. 35 460.0, 462.0 i 154 PHr NH 1i11, N

L'"""TIV''"FN..0I3 N{4-[(E 2)1(3-Bronp4- fl uorophenyeam noyhydr oxyi ni
no)me, thyli-1, 2, 5- oxadi azol - 3- y1}-2- p@emoxy@@et am de
N

Br

Step 1. 4. 3-Bromo-4-fluorophenylj-3-{4-f; (pyridin-3-yimethyl) amino]-1,2,5-oxadiazol-3-y1}-1,2 4-
oxadiazol-5(4Hj-one triffuoroacetate

5 ‘A solution of N—{4—[4—(3-bromo-4~ﬂu0ropheny])—5~cxe-4,5~dihydro~l,2,4uoxadiazol~3-yl}-
L.2,5-0xadtazol-3-y1}-2,2, 2-rifluoroacetamide {50 mg, 0.11 mmol), nicotiny] alcoho! (14 pl, G.15
mmol), and triphenylphosphine (42 mg, 0.16 romol) in tegahydrofuran (0.35 mL) at O °C was treated
with ditsopropyl azodicarboxylate (34 L, 0.17 mmiol). The reaction mixture was stirred at 25 °C for
16 b and purified by preparative LCMS 4o give the desired product 4 mg, 6%). LCMS for

10 CygH11BrFNgOy (MHHY: myz= 4329, 4349,

Step 2. N-{3-Bromo-4- Fluorophenyl} N “hydroxy-4-/ (pyridin-3 S-pimethyDanino]-1,2,5-oxadinzole-3-

carboximidamide trifluoroacetate
This compound was prepared according to the procedure of Exemple 38, Step 2, using 4-(3-;
15 bromo-4-fluorophenyl)-3- {4~[(pyridin~3-yhnefnyi}an'1in0}—i »2,5-0xadiazol-3-y1}-1,2,4-oxadiazol-
S{4H)-one trifluoroacetate as the staring material. LOMS for C15H1aBIFNgOy (M) mfz =
406.9, 408.9,

Example 63

20 N»(3—Cyane—4—ﬁuoropheuyl}-]\"-hydrﬂxy—ﬁt-{(pyridin~4~yimethyi)ammo}-1,2,5—0xadia2018-3-

carboximidamide trifinorcacetate
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Ex. 35 449.9, 451.8 155 ON sr \----1 H N14-[(E 2)-[(3-Brorno-4-
fl uor ophenyl ) ar ni noKhydr oxyi m no) net hyl] -1, 2, 5- oxadi azol - 3-

yl }cycl obut anecar boxanm de Ex, 35 398.0, 400.0 156 sr -L---...,>------

4-KE, 2)-[ (3-Brono-4- fl uorophenypam no] (hydrovi m

no)net hyl | -1, 2, 5- oxadi azol-3- yl1}-3-nmet hyl but anam de Ex. 35400.0, 402.0

157 OH1 WA | ----,1"--- Ti( 0 HO N{44(E2)-[(3- Brom)4-

f I uor ophenybDam no] (hydr oxyi a4
y11- 3- pyridi n- 3- yIpropanan1 e V
*C." yThi.PerjF .,"CF 1 j

10

15

20

no) met hyd.] - 1¥¥2, 5- oxadi azol -

0 N-{4-NE,2)4(3- BronD 4-
thyl -1 , 5-oxacl i azol - 3-

A solution of N—{4—[4-(3—cyano-4—ﬂuoropheny1)~5~0x0—4,5~d§hydro-1,2,4—0xadiazol—3~yl}—
1,2,5-oxadiazol-3-yl} isonicotinamide triflucroacetate (37 mg, 72 pmol) in pyridine (1.5 mL) at 0 °C
was freated with phosphorus pentachioride (45 mg, 0.22 mmel) and stimed for 3 b The reaction
mixture was concentrated, diluted with ethanol (2.5 L), treated with sodium eyanoborohydride (14
mg, 0.22 mmol}, and stirred for 16 k. The reaction mixture was purified by preparative LCMS to give
the intermediate 2-ﬂuoro-5-[5-oxc>~3-{4-§(pyﬁdin4—yknethy1)amino}-1,2,5uaxadiazel-3~y1}~1,2,4—

-oxadiazol-4{5H)-yl|benzonitrile triffuoroacetate. This material was diluted with gthanol (1 mbL),
freated with 2.0 M sodinm hydroxide in water (0.2 mL), and stirred for 45 min. Purification of the
crude reaction mixture by preparative HPLC gave the desired product (8 mg, 24%). LCMS for

C16H13FN7On (MHHD)™: miz= 3540,

Example 64

4—[(3-Cyanobenzyi)amino}-N-{S-cyano-d--ﬂuarophenyl)—N‘-hydmxy—l,2,5waxadiazole—3—
carboximidamide

A solution of 3-cyano-N-{4-{4-(3-cyano-4-fluorophenyt)-3-oxo-4, 5-dihydro-1,2 4-oxadiazol-
3-y1}-1,2,5-0xadiazol-3-yl}benzamide (30 mg, 72 umol) in benzene (2 mL} at 0 °C was treated with
phosphorus pentachloride (45 mg, .22 mmol) and stirred at 90 °C for 2 . The reaction nusiire was
concentrated, dilured with ethanol (2.5 mL), treated with sodium"cglranoborohydride (14 mg, (.22
mmol), and stirred for 16 k. The reaction mixture was purified by preparative LCMS to give the
intermediate 5- {3-{4-[(3-cyanobenzylamino]-1,2,5- -oxadiazol-3-yl}-5-oxo0-1,2 d-oxadiazot-4(SE)-y1)-

2-fluorobenzonitrite.  This material was diluted with ethano] (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

|quon§acetate Lx, 35 449. 0 450.9 158



LI N B B N B | 1 n - - - - Oor
159 CH 9 -,,,,..... N 21, -' 0. f ON- -
N-{44(E, 2)-[(3-Brono-4- fIuorophenyl)an1no]Chydroxyflnt .
no%neghyli-EFZ,S-oxadiazol 3- yE-2-(4- chl orophenoxy)acet am de Ex, 35

' ---Thi ; -KE, Z) - [ (3- 13r onpn4-
483.9, 485.9 160 OH 1Thi H Thir? \\ :F ON- 1DBr N- 14
f1 Wor.ophenyl ) anano] (hydroai no)nethylj-1, 2, 5-oxadi azol - 3- y11- 2- (4-

brdnbphenoxy)acetanide Ex. 35 527.8, 529.9, 531.8 161 OH Flct ,
N { 4- RE, Zy#£34BHBID drve il d0r-0p0&RYb ﬂxgrmp fxbm&[ar%xg}ém 2@3%5 grn/agm 862

no)nethyl%B& 2, 5- oxadi azol- 3- y11-2 |"tor oph

Example 65
5 N—(S»Bromo—ci—ﬁuﬂrophenyi}-N-hydraxy%»[(1H—tetrazol-s-yhnethyl)amino]—l,Z,S-oxadiazole-«3~
carboximidamide
OH
Ns"
' NH \
/_( AH
| —
RS
= o

Step 1. Nef4-f4-(3 —Bromo#-ﬁuorophenyﬁ-5-oxo-4,5~di}zydr0~1 +2,4-oxadiazol-3-ylj-1,2,5-oxadiazol-

3-pl}-1H-tetrazole-5-carboxamide
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A solution of 3-{4~mnin0—1,2,5—oxadiaz01~3-yl}-4»(3—bromo-fl—ﬂuorophcnyl)»i 2 4-oxadiazol-
5(4H)-one (50 mg, 0.15 mmol) and 4-dimethylaminopyridine (11 mg, 88 umol) in acetonitrile (0.8
mL} and pyridine (0.12 1]} was treated with phosphory chloride (42 pL, 0.45 mmo}) and stirred for
1 h. The reaction mixhme wag concentrated, dissolved in 3:1 acetonitrile/water, and purified by
15 preparative LCMS to give the desired product (14 mg, 22%). LCMS for Cy QHGBEFN904 M+
m/iz=437.8,4399.

Step 2. N-{3-Bromo-4- ~fluorophenyl)-N -hydraxy— -[(JH—tena.zol~3—ylmetfzyl)amino]d,z,5~
oxadiazole-3-corboximidamide

20 A solution of M{4-[4.(3- -bromo-4-fluorophenyl)-5-oxo-4, S-dibydro-1,2 4-oxadiazol-3-yl}-
1 »2,5-0xadiazol-3-y1} - {H-tetrazole-53-carboxarmide (12 mg, 27 pmol) in pyridine (0.3 mL) was treated
wifa phosphorus pentachloride (13 mg, 60 umol) at 25 °C. The reaction mixiure was stirred at 0 °C
for 2 h, concentrated, rediluted with tolusne and concenfrated io a resniua This material was diluted
with ethane] (1 mL), treated with sodinm cyanoborohydride (5 mg, 82 pmol), and stirred for 2h The

25 reaction mixture was concentrated, diluted with ethano] (1 ml), freated with 2.0 M sodium hydroxide

n water (0.2 mL), and stirred for 43 iz, Purification of the cruds reaction mixturs by preparative
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Example 66
N‘~(Acetyluxy}-4-amino-N-(3-ch10rM-ﬂuorophenyl}-1,2,5»0xadiazole~3~carbnximidanﬁde
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A solution  of 4~amin0-N—(3—alﬁoro-timﬂuorophenyl)-N-hyéroxy—1,2,5—oxadiazo]e-3-
carboximidamide (0.1 g, 0.37 munol) in acetic anhydride was stirred for 2 b, The reaction mixture
was concentrated and purified by preparative LCMS to give the desired product (625 myg, 54%).

LCMS for C11H; gCIFN5Oy M+ miz=314.1,

Exzample 67
4—Amino-N—(3—chlor{;-4-ﬂuorophenyl}-N‘-(prOpionyioxy}-l 2, 3-0xadiazole-3-carboximidamide
. \/\
\///\ .,

PN '

A solution  of 4-amino—N—(3~chloro-4~ﬂuoropheny1)—N’~hydroxy—l,2,5-oxadiaz,ole—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 propanoyi chloride (38 1L, 0.44 mmol) and stirred for 1 h.

iL N

/

N\D

The reaction mixture was concentrated and purified by preparative LCMS fo give the desired product

(57 mg, 47%}. LCMS for C1pH19CIFN5Og (MHHYT: miz = 328.0.
Example 68

4-Amino-N'-{[ (benzvlammn)czrbonyl]exy}~N—(3-chlorM-ﬂuorophenyl)—-l,.,,S~uxadiazole«3—
carboximidamide
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A solution  of 4-amine-N-{3 -chloro—dr-ﬂuorOphenyI)-Nnhydroxp1,2,5-oxadiazoie-3—

cerboximidamide (50 mg, 0.18 mmol) and NN-diisopropylethylamine (64 1, 0.37 mumol) in
dichloromethane (2 mL) was treated with benzyl isocyanate (20 mg, 0.22 mmel) and stirred for 3 h.
The reaction mixture was concentrated and purified by preparative LOMS to give the desired product
(18 mg, 24%). LCMS for C17Hy sCIFNGO3 (MAHT: m/z = 405.0,

Example 69
N—(3-Broma-4—ﬂuompheny[)—N‘-hydmxy—ci-morpholin-4-yi~1 -2,5-0xadiazole-3-carboximidamide

S S
f ’\)
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Step 1. 4], (B.Z)-(Hydroxyimino)( morpholin-4-ylimethvi]-1,2, S-oxadiazol-3-qm ine

F_OH
‘ H2N>__"€\—\N/j
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o

This compound was prepared according to the procedure of Example | using morpholine as
the starting material. LCMS for C7Hy 2N503 MHEYT: mir=2149
15

Step 2. IV “Hydroxy-4-morpholin-4-yl.] »2.3-oxadiazole-3-carboximidamide

[} OH
N
& \
0 L
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o
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A solution of 4~[(E,Z)~{hydroxyimino)(morpholm-4~yl)methy]}m1,2,5—oxaciiazc31~3-amine (0.1
& 047 mmol) iv 1,2-ethanediol (1.6 L} was treated with Potasstum hydroxids {94 mg, 1.7 mmo!)
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10

20

{53 mg, 0.94 mmol) and stirred at 140 °C for S5 b. The reaction mixture was cooled to 0 °C,
neutralized with 6.0 M HCl, and purified by preparative LCMS to give the desired product desired

product (70 mg, 70%). LCMS for C7H19Ns03 (MHIDY: miz =214.1,

Step 3, N-Hydroxy-4-morpholin-4-yl-] »2.5-0xadinzole-3-carboximidoyl chioride
o OH

4

y [
N/ \N
o

A solution of N-hydzéxy—t%-morphoﬁn#y}—l,2,5—oxadiazole-3-carboximidamjde (66 mg, 0.3
mmol) in 6.0 M HCI (0.62 mL) at 3-10 °C was treaied with a solution of sodium nitrits (32 mg, 0.47
mrrol) in water (0.5 mL) dropwise and stirred for 2 b 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 brigs (10 mL), filiered and concenirated to give

additional product (23 mg, 32%) that contained minor impurities. The combined material was nsed
imonediately in the next step.

Step 4. Nn(BmBmmo-qf—ﬂuorophenyD—N'—hydroxy—#»morpholm-4~yl—1,2,5-oxadiazole-3—
carboximidamide

A solution of N-Hydroxy-4-morpholin-4-yi-1 »2.5-oxediazole-3-carboximidoyl chioride {40
mg, 0.17 mmol) and 3-bromo-4-finoroaniline {49 mg, 0.26 mmol) in ethanol (1 mL) was treated with
a solution of N,N-diisopropylethylamina {45 L, 0.26 mmol) i acetonitriie (1 mL) and stirred for 62
h. The reaction mixture was purified by preparative HPLC to give fhe desired product (32 mg, 48%).

LCMS for C13H14CIFN5O3 (M+H)™: vz = 386.0, 388.0.

Example 70

4~Anﬂna-f\f’-hydroxy—f\f— [3~(3-hydroxyprop-1 “yn-1-yl)phenyl}-1,2,5-oxadiazoie-3~
carboximidamide

Ss'DH CEC—'\
N\ OH
Mzt e
AN .
Y
.’\’\ Ve
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{19 mg, 55 pmol), 2-propyn-1-ol (3.6 1L, 62 pmol), bis(m'phenylphosplﬁne}paﬁadium(ﬁ) chioride (1

mg, 2 umol), and copper (I} iodide (0.4 mg, 2 pmol) in N.N-dgimethylformamide (0.5 mL} was treated

with N, N-diethylamine (74 UL, 6.72 mmol) and heated in the microwayve at 120 °C for 15 min. The

5 reaction mixture was diluted with 1:1 acetonifrile/water (1.5 mL), filtered, and purified by preparative

LCMS to give the desired product (4 mg, 28 %). LCMS for CoH|gNsO3 (MHH)T: miz=2740,

Further example compounds of the imvention are provided below in Table 1.
Table 1

Ex. Strocture Nams Prep. Ms

Ne, Method | (M+1)

Q é-c'“ N-{4-[{E, Z2)-[(3- Ex. 35 350.0
Chlcrophenyi)amino}(hydmxyim
ino)methyl]-1,2 5-oxadiaznl-3-
vi}cyclopentanecarboxamide
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NA4-[(EZ-103- Ex 35 359.0
Chlorophenyijamino) (hydroxyim
nomethyil-1,2,5-oxadiazol-3-
ylinicotinamide trifluoroacetate

N-{4-HE Z)-(3- Ex 35 | 3590
Chlorophsnyi)amino]mydmxyim '
ino)methyl}-1,2,5-oxadiazol-3-
vl}isonicotinamide
triffuoroacetate

N-AG-[(EZ0(3- Ex. 35 | 388.1
Chlorophenyljamino] (hydroxyim
mojmethyl]-1,2 S-oxadiazol-3-
yi}-2-methoxybenzamide

‘ .
e [ I NGB ZH - Ex. 35 | 3875
i N i \ Chlorophenyl)aniino] {hydroxyim j
o5 | A ' ino)methy1]-1,2,5-oxadiazol-3-
g !/ Y @ y1}-3-methoxybenzamide
| -~
|
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2-Chloro-NV-{4-[(E, Z)-[(3-
chlorophenyl)ammo}(hydroxyun
moymethyl}-1,2 5-oxadiazol-3
vi}benzamide

Ex, 35

TR
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3-Chioro-N-{4-[(E, Z)-{(3-
clﬂorophenyl)ammo}(hycmxvm
ino)methyl}-1,2,5-0xadiazo]-3-
vi}benzamide

3919

79

4-Chloro-N-{4-[(E, 2)-[(3-
clﬂorophenyl)mnmo}(hydroxym
mo)methyl}-1,2,5-oxadiazol3-
yl}benzamide

Ex. 33

3519

Hsl,

VGG

E Chiorophenylamino](hydroxyim
mo)memyl] 1.2.5-oxadiazol-2-
vi}-3,3- dnnethylbutanannde

Ex. 335

4~Ammo-N~(3—bromopnenyI) N
hydroxy-1,2,5-oxadiazole- 3.
carbomdanu&

Ex. 1

2598.40,
300.0

4-Amno-N-(3-bromo-4.-
methylphenyl)- -N-hydroxy-1,2,3-
oxadzazole-?»«carbommdannde

Ex. 1

3121,
3i4.1
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H
N/ \N
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(f\ o 4-Amino-N-hydroxy-N-{3- Ex. 1 2.2
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107 | ke \/\/\N /S_{Nm oxadiazole-3-carboximidamide
! H
fl.'»Hg |/ \'\
4-Amino-N-{3-bromo-4- Bx. 1 3161
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\
116 HEN\IQ—\NH
7N
o NIz Ex 35 | 3829
" \ CIﬂoronhenyl)armno}{hydmxylm '
o ino)methyl}-1,2,5-0xadiazol-2-

1 e \ yi}-4-cyanobenzamide

h\c %\‘

”O | 4-Amino-N-hydroxy-N-{1- Hy 1 248.2

phenylethyl}-1,2,5-0xadiazols-3-
112 /S_/
\\

4-Amino-N-hydroxy-N-{3-(1,3- Hx i 2870
oxazol-5-ylphenyl}-1,2.5-
oxadiazols-3-carboximidamide

ZVL_!U
/
;/

carboximidamide
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OH N NHO"..."10 Br
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iiworophenyl)amino(hydroxyizmi
noymetiryt}-1,2,5-oxadiazol-3-
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, . N.1. / 231 0/\ \ WA/ O,Niv"
N-{4-RE, Z)-[ (3-Bronp-4- fluorophenyEam noyhydr oxyi m
no) met hy1] - 1, 2, 5- oxadi azol - 3- yE-

trifluoroacetate Ex. 35 519.0, 521.0 \ t. 232
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493.0, 494.9

\'n\ Nik B,

246 OH
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.ev NHH
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no) met hyTJ=T,
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p== ;OH' TEA N-(3-Bromo-4-fluorophenyl}-V- | Ex. 63 | 406.9,
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]/ A\ trifluoroacetate
SN
oy .
DH E_r = N -A—- .
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Example A

Human idoieamine Z,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. 1DO catalyzes the oxidative cleavage of the pyrrole ring of fhe
indole nucleus of tryptophan to yield N'-formylkynuremine, The assays were performed at room

temperature as described in the literature using 95 nM IDO and 2 mM D-Trp in the presence of 20
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I | kBr % 248 ON oNsrTFA v N N—14-[5( E, 221_-[(3[ Bgorm4-
f 1 uor ophenypam nokhydroxyi m notnethyl]-1, 2, 5-oxadi azol - 3-
yl } pi pgri diyﬁe- 3-carboxam de t hfluoroacetate Ex. 52 426.9, 429.0 \a_seN
Br 249 4HO TM Br 0 / | VGI\I—{4-1[(2E',SZ)-£(§_-amC*)r})4é
ami tt o] (hydroxyim no)methy1l-1, 2, 5- cot adi azol - 3-
;llliozloﬁg'?ﬂglo 2- pyr% fji % 3- y{- 1,3- thiaw e-5-carboxam de trifl uoroacetate EX.

57 518.0. 520.0 250
mM ascorbate, 5 1M methylene biue and 0.2 mg/ml, catalase in 50 mM potassium phosphate buffer

(PH 6.5). The initial reaction rates are recorded by continuously foliowing the absorbancs increase at
321 om dus to the formation of N -formlylkynurenine. See: Sono, M., Taniguchi, T, Watanabe, Y.,
and Hayaishi, O. (1980) JJ. Biol. Chem. 255, 1339-1345 Compounds of the invention having an ICse

less than about 100 uM were considered active.

LN

Example B
Determination of inhibitor activity in Hela cell-based indoleamine 23-dipxygenase
(IDO)/Kynurenine assay

10 HelLa cells (#CCL-2) were obtained from the American Type Tissue Culture Collection

(ATCC, Manassas, VA) and routinely maintzined in minimum esgential medinm (sagle) wifn 2 mM
L-ghttamine and Barle's BSS adjusted io contain 1.5 o/L sodinm bicarbonate, 0.! mM non-essential
amino acids, I 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:
15 HeLa cells were seeded in 2 96 well culture plate at a density of 5 x 10° per well and grown overnight,
On the next day, TFN-y (50 ng/mL final concentration) and seria! dilutions of compounds {m total
volume of 200 pL culture medium) were added into celis. After 48 hours of meubation, 140 uL of the
superatant per well was fransferred to a new 96 well plate, 10 KL of 6.1 N trichioroacetic acid
(#T0699, Sigma) was mixed into ecach well and incubated at 30 °C for 30 min to hydrolyze N-
20 formylkymrenine produced by indoleamine 2,3-dioxygenase io kymurenine. The reaction mixinre was
then centrifeged for 10 min at 2500 Tpm to remove sediments. 100 UL, of the supernatant per well was
trapsferred  to  another 96 well plate and mixed with 100 ul of 2% (wh) p-
dimethylaminobenzaldehyde (#15647-7, Sigma-Aldrich) in acetic acid. The veliow color derived from
Kynurenine was measpred at 480 nm using a SPECTR Amax 250 micropiate reader (Molecular
25 Devices). Lkynurenine (#K 8623, Sigma) was used as standard. The standards (246, 126, 60, 30, 15,
7.5, 3.75, 1.87 M) were prepared in 100- 1L culture media and mixed with equal volume of 2 %
(wWhv) p-dimethylaminobenzaldehyde. The percent inhibition at individual concentrations was
determined and the average values of duplicates were obtained. The data is analyzed by using
nonlinear regression to generate 1Cs, values (Prism Graphpad). See: Takilcawa G, et al. (1988).
30 Mechanism of interferon-gemma action. Characterization of indoleamine 2 3-dioxygenase in culiured
human cells indnced by interferon-gamma and svaiuaton of the enzyme-mediated tryptophan
degradation in its anticellular activity. J. Bicl. Chem. 263(4):2041-8. Compounds of the invention

having an ICs; less than about 100 uM were considered active.

35  Example C
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HOt,N() H\ ) ( 13H N {4-RE, 2)-[(3-Brono-4- fluorophenypam noyhydroxyi m
not net hy11l- 1, 2, 5- oxadi azol - 3- y1}-4-nethyl -1, 3-thi azol e-5- carboxam de Ex.
57 441.0, 443.0 N /N Nt NH3C 251 AHQ Ilpa..--k-} kN' N
2- Arni no-N. -{44RE, 2)-[ (3- brono-4- fluorophenypam noyhydroxyi m
no) et hy11- 1, 2, 5- oxadi azol- 3- y1}4, 3-thi azole- 4- car boxani de
trifluoroacetate Ex 57 442.0, 4440 252 |FA.er,, , HN\M1// HYV p.
f 1 Uor OphenyO=dnol Orydr OXyi ni | no) net hy1}-1, 2, 5- oxadi azol -3-
y1} - 4- met Datérmafiprod Efea: @-IPO-ithiBtory dni Dzdl prelfferammitbacasiugpredséd by Ox 0acet at e
Ex. 51 51&p&ssm§agnﬁ9ﬁc%§l§ yooo{.}...1 1, .A7}{41(E, 2)-[(3-Brono4-
~ Monocytes were collected from human peripheral moenonuclear cells by leukophoresis.
Monocytes were then seeded at a density of 1 x 10° cells/well in a 96 well plate, using RPMI 1640
5> medium supplemented with 10 % fetal bovine serum and 2 mM L-ghutamine (all from Invitrogen).
Adherent cells were retained on the plate afier overmight culture at 37 °C. Adherens monocytes were
then stimulated for 5-7 days with 100 ng/mi GM-CSF (# 300-03, PeproTech) and 250 ng/m! IL-4
{#200-04, PeproTech), followed by activation with 5 pg/ml. LPS from Salmonella typhimurium
(#437650, Sigma) and 50 ng/ml IFN-y (# 285-IF, R&D Systerns) for additional 2 days to induce
10 dendritic cell maturation. ‘
After dendritic cell activation, the medium was replaced with coropleted RPMI 1640
" - supplemented with 100-200 U/mL -2 HCYT-209, ProSpec-Tany TechnoGene) and 100 ng/ml
anti-CD3 antibody {(#555336, lsharMm,gen), T cells (2-3 X 10° celis/well), and serial dilutions of IDO
compounds. After incubation for 2 more days, T cell proliferation was measured by BrdU
15 incorporation assay, using a colorimeiric Cell Proliferation ELISA kit per manufacturer's instruction
{#1647229, Roche Molecutar Biochemicals). Cells were coniinuously cultured for 16-18 brs in
presence of 10 pM BrdU labeling solution. Then, the labeling medinm was semoved, 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 ul/well anti-BrdU-POD mitibody conjugate working
20 solution was added. The reaction was carried out for 90 minutes at room temperature, The antibody
conjugate was then removed, and cells were rimsed thres times with 200 pl/well washing solution.
Finally, 100 ui./well of substrate solution was added and the results were obtained using a microplate
reader (Spectra Max PLUS, Molecuiar Devices) during color devslopment. Multiple readings at
various time points were obtained to ensure the data was within the linear range. The data was
25 routinely obtained from replicated experiments, and appropriate controls were inciuded. Ses: Terness
P, et al, (2002). inhibition of allogeneic T cell proliferation by indoleamine 2 3-dioxygenase-
expressing dendritic cells: mediation of suppression by tryptophar metabolites. J. Exp. Med.
196(4):447-57; and Hwu P, et al. (2000). indoleamine 2,3-dioxygenase production by human
dendﬁtic velis results in the inhibition of T cell profiferation. J. Immunol. 164{7}:3596-9. Compotmds

30 ofthe invention having an [Cs, less than about 100 M were considered active.

Example D
In vivo testing of IDO inhibitors for antitamor activity
In vive anti-mmor eficacy can be tested using modified tamor altopraft/xenograft profocols.
35 For mstance, it has been described in the literature that IDO inhibition can syngerize with eytotoxic

chemotherapy in immune-competent mice {Muller, A.J, et al). This synergy was shown to be
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f1 uor ophenypam noRhydr oxyi m no) nerhyl1l-1, 2, 5-oxadi azol - 3- y1}4-net hyl-244-

(trifl 5oro>rlrpe)r hyl ) phenyl | -1, 3- thi azol e-5-car boxam de Ex. 51 585.0, 587.0 H
AN --1F . 254 HOo ¢ H sr N-{44(E, 2)- [(g-groma_ﬂf- a

fluoro henyl ) am noKhydr oxyi m no) net hy11-1, 2, 5- oxadi azol - 3-

y1}¢2; zpl dl?’/YE% hyl-1, 3-thi azol e-5- carboxam de Lx. 57 455.0, 457.0 N \1/1H

255 VOH N----NS:- NH N/ | 1- Acetyl- N—§4 [E}El}Z)l[(235brorr0-

4-f1 uor ophenyl ) ami nol - (hydr oxyi nmi no) net hy -

oxadi azoldeBngeniqylkcelslbly donerisdn ofofms SRt SRcEXE anSdvediBAiod mAPERorih | 256

- OH M@t tufnor xenograft models (e.g. B16 and related variants, CT.26, LLC) grown it immuone
competent syngenic mice to that observed in syngemic mice treated with neutralizing anti-CD4
antibodies, or the same tumors grown in Immune-compromised mice (e.g. e/mm).

5 The concept of differential anti-umor effects in tmmune-competent  versus imnmune-
compromised mice may also permit testing of investigational IDO inhibiiors as single agents. For
wstance, LLC tumors grow well in their syngenic host strain, C57BI/6. However, if these mice are

' treated with the IDO inhibitor 1-MT (versus placebo) the formation of fumors is markedly delayed,
implying that IDO inhibition was growth inhibitory (Friberg, M., et al). Fohiowmg this logic, one can

10 examine the efficacy of IDO ihibition in the LLC xenograft tumor model grown in C57BYS immune
competent mice and compare that to the effects of IDO inhibitors on LLC tumor growth m nude or
SCID mice (or C57BY6 mice treated with antibodies that neutrakize T-cell aetivity). As the effects of
religving the tumor-mediated immune suppressive activity of IDO will likely differ depending on the
rmunogenic potential of different turnor models, genetic modifications can be made to the tumor

15 cells to increase their immunogenic potential. For mnstance, expression of GM-CSF in B16.F10 celis
mcreases their immunogenic potential (Dranoff, G., et al). As such, in some tumor models {e.g.
Bis. Fl{)) one can generate [polyjclones that express immune stimulatory proteins such as GM-CSF
and test the growth mbibitory effects of TDO inhibifors ageinst tumors established from these tumor
cells in both immune-competent and —compromised mice.

20 A thord avenue for assessing the efficacy of IDO imhibitors i vivo ermploys “pre-
Immumization’ murine tumor allograft/xenograft models. In these models, inmmune-competent mice
are sensitized to a specific tumor antigen or antigens to mimic a therapeutic anti-tumer vaccination.
This primes the mice for an anti-tumor response mediated by the immune system when mice are
subsequently challenged with murine tumor cell lines (possessing similar tumor antigens to those used

25 for immunization) in xenograft experiments. Expression of IDO has been shown to blunt the anti-
tumor response and aliow xenografis to grow more rapidly. Importantly, the growth of tumers in thds
mods] is inhibited by the IDO inhibitor 1-MT (Uyttenhove, C., et al). This model is particularly
atractive as IDO activity is permissive for PS15 tumor growth and specific inhibition of IDO should
therefore growih inhibitory.

30 Lastly, therapeutic immunization may be used io evaluate fhe mmpact of IDO inbibitors in
vivo. For example, it has been demonstrated using B16-BL6 celis that one can challenge BIk/6 mice

. with en intravenous mjection of tumor cells followed by treatment with a well characterized
immunogenic peptide (e.g. TRP-2; SVYDFFVWL) expressed by the tamor celis (Ji, et al, 1.
Immunol, 2003, 175:1456-63). Importantly, immune system modifiers, such as ant-CTL 4 antibody,

35 can improve responses to such therapeutic immunizations. The mpact of IDO inhibitors may be

evaiuated in a similar manmer ~ tumor peptide immunization with or without IDO inhibiior. Efficacy
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N-{4-{(E, 2}4(3-Brono4- fluorophenyl)an noyhydroxyinn _
no) net hy1l}-1, 2, 5- oxadi azol - 3- y1}-1,5-dirnethyl-1H pyrazol e-3- carboxam de
Ex. 35 437.9, 439.9, 2571 OHO NIv H,/ 11 Br N-{4_-[(E, Z) - {(3-Brono4-
f1 uorophenyl) am nol (hydroxyi m no)rnel nyll-1, 2, 5-oxadi azol - 3-
y1}:5:chloro-1 -nethyl - 1Hpyrazol e- 4- car boxam de Ex. 35 457.9, 459.9 258 OH
INNS- NH /\\ N\,,,1. Er carboxani de N-{4-RE Z)-[(3- Brorao-4-_
f I uor ophenyl ) am no] hydr oxybni no)nmethyl)-1, 2, 5-ozadi azol - 3--
y1} - 1, 3- diametshry knid arpyal e koondbidiy) o35 tib3feafiremded 6 tinc2 OtdNsd to 6806 110 Sr
N-{4- RE, Zhod o800 Ratkar ffldQRARRRDY| ) am noRhydr oxyi ni .
no) met hy11-1, 2, 5- oxadi azol -3- y11-1-met hyl-111-im dazol e-2- carboxam de
Ex. 51 424.1. n &1@@11 8f BEpoyepentioned madels, it may also be possible to directly and/or indirectly
measure the number and/or activity of tumor reative immune cells. Metheds for measuring the
5 number and/or activity of tumor reactive immmne cells are well established and can be performed
using techniques familiar to those schooled in the art (Current Protocols in Irpmunology, vol 4,
Coligan, LE., et al; Immunotherapy of Cancer, Human Press, 2006, Disis, M.L. and references
therein). Conceptually, a reduction in the immune suppressive effects of IDO may result in increased
numbers or reactivity of tumor specific immune cells. Further, IDO inhibiton may further increass the
10 oumber or reacvity of tumor reactive immune cells when combined with other therapeutics, for
example chemotherapeutics and/or immune modulators {e.g. anti-CTLA4 antibody).
All allograft/xenograft experiments can be performed using standard tumor technigues
(reviewed by Corbett, et al). The cloning and introduction of genes (e.g. IDO, GM-CSF) into tumor
cell limes, can De performed using techniques familiar to those schooled in the art (reviewed
15 Sambrook, J, et al). See: Corbett, T., Polin, L., et al. In vivo methods for screening and prechmical
testing. Cancer Drug Discovery and Development: Anticancer Drug Development Guide: Preclimical
Screening, Clinical Trials, and Approval, 2* Bd. Teicher, B.A. and Andrews, P.A., Gumana Press
Inc., Totowa, NI, 2004; Dranoff, G., Jaffee, B, et al. Vaccinziion with irradiated tumer cells
engineered to secrete murine gramulocyte-macrophage colony-stimulating factor stimulates potent,
20 specific, and long-lasting anti-tumor immunity. Proc. Natl. Acad. Sei, USA. 90:3539.3543, 1993,
Friberg, M., Jennings, R., et al. Indoleamine 2,3-dioxygenase confributes to tumor cell evasion of T
cell-mediated 1gjection. Int. . Cancer: 101:151-155, 2002; Muiler, A, 7., Duladaway, L.B., et al.
inhibition of indoleamine 2,3-dioxygenase, an immunoregulatory target of the cancer suppression
gene Binl, potentiates cancer chemotherapy. Nat. Med. 11:312-319, 2005; Sambrock, J, Russel, D.
25  Molecular Cloning: A laboratory Manual (3% edition). Cold Spring Harbor Laboratory Press. Cold
Spring Harbor, NY, USA. 2001; and Usyttenhove, C., Pilotte, L., et al. Bvidence for a twmoral
immune resistance mechanism based on trypiophan degradation by indoleamine 2,3-dioxygenase.
Nat. Med. 9:1269-1274, 2003,

30  ExampleE

In vivo testing of IDO inhibitors in human immunodeficiency virns-1 (HIV-1) encephalitis

model
1. Cell isolation and viral infection
Monocytes and PBL can be obipined by countercument centrifugal eluiriation of
35 leukopheresis packs from HIV-1, 2 and hepatitis B seronegative donars. Monocytes are cultivated in
suspension cutture using Teflon flasks in Dulbecco’s Modififed Eagle’s Medium {(DMEM, Sigma-
Aldrichy supplemented with 10 % heat-inactivated pooled human serum, 1 % ghutamine, 50 pg/ml
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0 NH NH \ NN--" B, 4-[(Acetylanino)nmethyll-N{4- RE, Z)-[(3-brono-4-

fl uor ophenyl ) am nokhydr oxyi m no)nmethyll-1, 2, 5- oxadi azol - 3- yl } benzam de
Lx. 56 491.0, 493.0 261 1------ Tra, 262 TEANH b Br.""*.-4---- al
1 F N-{4-RE, 2)-[(3-Bronp-4- fluorophenyl)atnino] (hydroxyim _
nOret hy11- 1, 2, 5- oxadi azol - 3- y11-4- net hylpi peri di ne-4- carboxani de

friflboroacetate Ex. 58 441.0, 443.0 OHY KNhNH iH WDNLF 0 Git

1-Aceryl -N-{4-[(E Z)-[(3-brono- 4- fluorophenyl)am no]hydroxyi m
no) r net hydamici? 16 ng'rédiradiotaed (Sigrla}, phdoE10D Binleng:c prexaitind@ambimeb3 469. 0,

471.0 2 G%acrophage colony stimulating factor. After seven days in culture, MDM are infected with HIV-1apa

10

15

20

25

30

at muhtiplicity of infection of 0,01,

2. Hu-PBL-NODYSCID HIVE mice

Four-wk old male NOD/C.B-17 SCID mice can be purchased (Jackson Laboratory). Amimais
are matniained in sterile microisolator cages under pathogen-free conditions. All animals are injected
intraperitoneally with rat anti-CD122 (0.25 mg/mouse) three days before PBL transplantation and
twice with rabbit asialo-GM1 antibodies (0.2 mg/mouse) (Wako) one day before and three days after
PBL injection (20 x 10° cells/mouss). HIV-1apa-infected MDM {3 % 10° cells in 10 {L) are injected
intracranially {i.c.) eight days following PBL reconstitution generating hu-PBL-NOD/SCH HIVE
mice. Immediately foliowing ic. injection of HIV-1 infected MDM the hu~-PBL-NOD/SCID HIVE
mice are subcutaneously (5.¢) implanted with control {vehicie) or compound pellets (14 or 28 day
slow release, Innovative Research). Initial experiments are designed to confirn the induction of virus-
specific CTL in the hu PBL-NOD/SCID HIVE animais treated with IDO compounds. This is-
confirmed by tetramer staining and neufopa?hologic anatyses of MDM elimination from the brain
tissue, Then, the experiment is designed to analyze human lymphocyte reconstintion, humoral
immune responses, and neuropathological ajterations. In these experiments, animais are bled on day 7
and sacrificed at 14 and 21 days after ic. injection of human MDM. Blood collected in EDTA-
containing tubes is used for flow cytometry and plasma is used for detection of HIV-1 p24 using
ELISA (Beckman Coulter™), HIV-1-specific antibodies are detected by Western blot tests according
1o the manufacturer mstructions (Cambridge Biotech HIV-1 Western blot kit, Calypte Biomedical).
Sirnilar amount of virus-specific antibodies are detected in control and compound-treated animals. A

total of fhres mdependent experiments can be performed using three different hurman leitkocyte
donors.

3. FACSean of peripheral blood and spleen in hu PBL-NOD/SCID HIVE mice |

Two-color FACS analysis car be performed on peripheral blood at wk 1-3 and splenncytes at
wk 2 and 3 afier i.c. injection of human MDM. Celis are incubated with fluorochrome-conjugated
monoclonal Abs (mAbg) to buman CD4, CD8, CD56, CD3, TFN-y {eBioscience) for 30 min at 4 °C.
To evaluate the celiular immune response, IFN-y intracellular staining is performed i combmation
with anti-hiyman CD8 and FITC-conjugated anti-iouse CD45 to.‘exclude murine cells, To deterrnine
the Ag-specific CTL, allophycocyanin-confugated tetramer staining for EIV-1%% (p17 {2277-85)
SLYNTVATL, SL-9) and HIV-1™ [(28476-485) I[LKEPVHGV, IL-89] 15 performed on
phytohemaghutinin/interleukin-2 (PHA/IL-2)~ stimulated splenocytes. Celis are stained following the
recommendation of the NIE/National Institute of Allergy and Infections Disease, National Tetramer
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" OHH /\ , N7 1-Acetyl-N{44E, 2)-[(3-brono- 4-
rophenyl ) am no] hydroxyim nOmret hyll-1, 2, 5- oxadi azol - 3-
4- et hyl pi peri di ne-4- carboxam de Ex. 53 483.0, 435.0 [ ,

. OHN' \ 1IH* a, 1-Acetyl-N{4-KE 2)4(3-[(3- 4-
uor ophenyl ) ani nol (hydr oxyi ni no)nethyl} 1, 2, 5- oxadi azol - 3-
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Core Facilities. Data were analyzed with @ FACS Calibur™ using CellQuest sofiware (Becton
Dickinson Imrmunocytometry System). '

4. Histopathology and image analyses

Brain tissue is collected at days 14 and 21 after i.c. injection of MDM, fixed in 4 %
phosphate-buffered paraformaldehyde and embedded in paraffin or frozen at —80 °C for later use.
Coronal sections from the embedded blocks are cut in order to identify the injection site. For cach
mouse, 30-100 (5-pum-thick) serial sections are cnt from the human MDM injection site and 3-7 slides
(10 sections apart) are analyzed. Brain sections are deparaffinized with xylene and hydrated in
gradient aleohols, Immmunohistochemical staining follows a basic indirect protocol, using antigen
retrieval by heating to 95 °C in 0.01 moV/L ciwrate buffer for 30 min for antigen retrieval, To identify
human celis in mouse brains, mAb to vimentin (1:50, clone 3B4, Dako Corporaiion), which identifies
all human leukocytes is used. Human MDM and CDS* lymphocyies are detected with CD68 (1:50
dilution, clone KP 1) and CD8 (1:50 dilution, clone 144B) antibodies, respectively. Virns-infected
cells are labeled with mAb to HIV-1 p24 (1:10, clore Kal-1, all from Dako). Reactive murine
microglial celis are detected with Iba-1 antibody (1:500, Wako). Expression of himan IDO (hufDO)
15 visualized with Abs obtained from the Depariment of Cell Pharmacology, Central Research
Institute, Graduate School of Medicine, Hokkaido University, Sapporo, Japan. Primary antibodies are
detected with the appropriate biotinylated secondary antibodies and visualized with avidin-biotin
complexes {Vectastain Elite ABC kit, Vector Laboratories) and horseradish peroxidase (HRP)
coupled dextran polymer (EnVision, Dako Corporation). Immunostained sections are counterstained

“with Mayer's hematoxylin. Sections from wiich primary antibody is deleted or irrelevant IgG isotype

is incorporated served as controls. Two independent observers in a blinded fashion count the mumbers
of CD8" lymphocytes, CD6S* MDM and HIV-1 p24” cells in each section from each mouse. Light
microscopic exarnination is performed with a Nikon Eclipse 800 microscope (Nikon Instruments inc).
Serni-gquantitative analysis for Ibal (percentage of area cccupied by immunostaining) is carried out by

computer-assisted image analysis (Image-Pro®Plus, Media Cybernetics) as previously deseribed.

3. Statistic analysis

Data can be analyzed using Prism (Graph Pad) with Swmdent stest for comparisons and
ANOVA. P-valnes < (.05 were considered significant.

6. Reference

Poluektova LY, Munn DH, Persidsky Y, and Gendelman HE (2002). Generation of cytotoxic

T cells against virus-infected buman brain macrophages in a murine model of HIV-1 encephalitis. I.
Immunol. 168(8):3941-9.
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BrF 4-(13erayl arni no)-N(3-brono-4- fluorophenyl)-N bydroxy-1, 2, 5-

oxadi azol e- 3-car boxi rni dam de Ex, 49 406.1, 408.0 266 H srWA\ 0 \'11 ,
, N-{44(E, 21-[ (3-Bronmo4 fl uorophenyl)am noKhydr oxyi m

no) met hy11- 1, 2, 5- oxadi azol - 3- y11-1-ethyl pi peridi ne-3- carboxam de
tri-ftuoroacetate Ex. 55 455.0, 457.0 267 \' Nrr, TFA % B

N-{-4-[(E, Z2).-[(3-11ronp4- fluorophenyl)am no] (hydroxyitni

no) met hy11- 1, 2, 5- oxadi azol - 3- yl11-4-et hyl pi perazi ne-1 car boxam de
triftuoroacetate Ex. 48 456.0, 458.0 268 1-6. K N --/

Various modifications of the invention, m addition to those described herein, will be appaxent
to those skilled in the art from the foregoing description. Such modifications are also intended to fal
within the scops of the appended claims. Each reference, inciuding all patent, patent applications, and

5 publications, cited in the present application is incorporated herein by reference in its entirety.

114



O) N) UHN NH%HN\---, O\ / Br" 1 4-Acetyl-A-.{4-RE, 2)-[(3-brono- 4-
fl uor ophenyl ) am no] cnydr oxyani no) net hyl1-1, 2, 5- oxadi azol -3 -

yl } pi perazi ne- 1- caf ooxam de Ex. 48 470.0, 472.0 (0 269 r'lli H10 A
A cNH N-{4-[(E2)-[(3-Bromo4- fl uorophenybam no] hydroxyi m MCSLLP

no) metdbAIMS1, 2, 5- oxadi azol - 3- y11-2-(1-ethyl pi periclin-4-yl)-1, 3-

t hi aqu e4- %5098?6@@&%&1{1;@' uoroacetate Ex. 55 538.0, 540.0 270 N F....-.Nh

HO
N H
R3b~(WHR3%\ I rL
b 2 N \X’I_(RSG)—’_()QZ)‘R&)
!22 N/ \N P
\O/

or a pharmaceutically acceptable salt thereof, wherein:

W, X', and X? are independently selected from (CR*R®),, (CR’R"),O(CR'RY),,
(CRR®),C(O)(CR*RP),, (CRR"),C(OINR(CR'RY),, (CR'R"),C(O)YX(CRR"),, (CR*R?),C(S)(CR'R"),,
(CR*RM)LCIS)NR(CR*R®),, (CR'R”),S(ONCRR),, (CR*R*),S(O)NRY(CR'RD),,
(CR'R®),S(O)(CRRY),, (CRRY),S(0)NR(CRR"),, (CR'R"),NRY(CR'R),, and
(CR*R),C(=NR)NRY(CR'R"),;

R*is H, Cpgalkyl, or Cs7cycloalkyl;

R*and R* are independently selected from Cygalkyl, Cosalkenyl, Cygalkynyl, aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, C,¢ alkyl, C,. alkenyl, C; ¢ alkynyl, Cy.4 haloalkyl, Cy', CN, NO,,
OR®, SR®, C(OIR", C(ONR¥'R™, C(O)ORY, OC(O)R", OC(O)NRE'R™, NR¥ C(O)NR*'R",
NR¥'RY, NREC(O)RT, NREC(O)OR®, C(=NRINR¥R, NREC(=NR)NRER", P(R™),, P(OR™),,
P(OYR®'RY, P(OYOR®'OR", S(O)R”, S(OINRFRY, S(0),R”, and S(Q),NR¥'R";

R is aryl or heteroaryl each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, Cy alkyl, Co¢ alkenyl, Coq alkynyl, Cy.4 haloalkyl, Cia
hydroxyalkyl, Cy*, CN, NO,, OR®, SR™, C(O)R", C(ONR¥'R™, C(O)OR®', OC(O)R",
OC(OINR¥RM, NREC(O)NRFRY, NRER™, NRE'C(O)R", NRE'C(O)OR™, C(=NR)NR?'R",
NRECENRINRERY, PRY),, P(OR™),, PIOO)RTRY, P(OYOR®'ORY, S(OIRT, S(OINRE'R™, S(0),R”,
and S(O),NRE'RM;

R is H, C;galkyl, o alkenyl, Cy.g alkynyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl;
wherein said C, g alkyl, Co5alkenyl, Cogalkynyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl each
optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from hale, C; ¢ alkyl, Cy.
alkenyl, Cy. alkynyl, Cy4 haloalkyl, Cy.s hydroxyalkyl, Cy’, CN, NO,, OR®, SR*, C(O)R",
C(O)NRERY, C(O)OR, OC(O)R™, OC(O)NRFR™, NR*C(O)NR#'R", NR¥R", NR¥C(O)R",
NRY'C(O)OR®, C(=NRONRE'RY, NR#' C(=NR)NR?'R™, P(R™),, P(OR®),, P(OR®'R,
P(O)OROR"”, S(O)R”, S(OINRE'R™, S(0),R", and S(O)NR*'R";
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c HU t'NII NH2 N H N 4- Am no- N- (3-cyano-4- fluorophenye-N- hydroxy-1, 2, 5-
oxadi azol e- 3-carboxi mdamde 263.1 271 OH57 N\ NH Ex. 60 413.0, 415,0
N-(3-Bromo il fluorophenyl)-N hydroxy-4-[(1, 3-thiazol-4-

yl met hypam no] - 1, 2, 5- oxachazol e- 3- car boxi m dam de titi\ M@‘LSLLP Br

272 0 N-(3-Brono-4-fluorophenyl)4- [(4-eyanobenzll)am no)-N

hydroxy-1, ZCySén%d iar%%z%egéngénﬂgf%élpc?ﬁ f%nggljﬁ, ggteroaryi, cycloalkyl, and heterocycloalkyl,
each optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, C,.4 alkyl,
C,. alkenyl, Cou alkynyl, Ci baloalkyl, CN, NO,, OR®, SRT, C(O)R”, C(O)NRFR", C(O)OR®,
OC(O)R®, OC(ONRER®, NR¥R™, NREC(O)R™, NRFC(O)ORY, C(=NRINR!'R",
NREC(=NR)NRFR", P(R®),, P(OR®),, P(O)RZRE, P(OYOR®ORP, S(OIRZ, S(O)NRFR™, S(0),R",
and S(O),NR¥R™;

R* and R" are independently selected from H, halo, C ¢ alkyl, C.4 afkenyl, Cy ¢ alkynyl, C;.4
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, CN, NO,, OR®, SR®, C(O)R™, C(O)NR¥'R™, C(OYOR®, OC(O)R",
OC(O)NRFR™, NR¥R™, NR#C(O)R™, NR¥*C(OYOR™, C(=NR)HNRF'R"", NR¥C(=NRINR#'R",
P(R™),, P(OR™),, P(O)R®R®, P(OYOR“OR™, S(O)R™, S(OINR¥R™, S(0),R™, and S(O),NR¥R™,;

R®is H, Cy¢ alkyl, C¢ haloalkyl, Cy¢ alkenyl, C,.4 alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;

R%is H ORY, CN or NO;;

R¥ is H, Cy alkyl, C,¢ haloalkyl, Cy.6 alkenyl, Cos alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;

R, R and R* are independently selected from H, C, alkyl, Cy. haloalkyl, Cy4 alkenyl, (Ci
alkoxy)-C .5 alkyl, Co6 alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl,

R" R® and R™ are independently selected from H, C, ¢ alkyl, Cy4 haloalkyl, C, alkenyl, Cog
alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl;

R#, R¥, and R* are independently selected from H, C, alkyl, C;.¢ haloalkyl, Ca. alkenyl, C,.
¢ atkynyl, aryl, cvcloalkyl, arylatkyl, and cycloalkylalkyl;

CR"™ R™_ and R™ are independently selected from H, C, alkyl, Cy.¢ haloalkyl, Cs.¢ alkenyl, C;.
¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

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

or R® and R™ together with the N atom to which they are attached form a 4-, 5-, 6- or 7~
membered heterocyeloalkyl 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 NO;

aisOorl;
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Ex. 60 431.0, 433.0 NH fat / 0 N 11 BrF ill 273 NOLL, , Il H
\' 4- Ami no-N-(3-chl oro-5- fluorophenyl)-N hydroxy-12, 5-

oxadi azole- 3-carboxi m dam de Lx. 1 272.0 274 HO 11 11 e NeH ' - - - -0\ (
NN \ NO 4- Ami no-N-[3- (difluoronethyl)phenyll-N -

hydr oxy- 12,b5s Bxaldi azol e- 3- car boxi rni dam de Ex. 1 270.1 275 OHTEA H

nisOorl;

pisQorl;
tis1,2,3.4,50r6;
uis0,1,2,3, 4, 50r6; and
vis0,1,2, 3,4, 50r6.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, whereinn is 0.

3. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein p is 1.

4. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R is H.

5. The compound of claim 1, or z pharmaceutically acceptable salt thereof, wherein R* is phenyl

optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, Cy5 alkyl, Cy
alkenyl, C,.¢ alkynyl, Cy., haloalkyl, Cy*, CN, NO,, OR%, SR®, C(O)R", C(O)NR¥'R", C(O)OR",
OC(O)R™, OC(O)NRE'R", NR¥C(O)NRE'R™, NR¥R™, NR¥'C(O)R", NR¥ C{O)OR?, P(R™);,
P(OR®),, PCOIR®'RY, P(O)ORTOR, S(O)R, S(O)NRY'RY, S(O),R", and S(0),NR*'R""

6. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein a and b are
both 0.

7. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein a is 0.

8. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein b is 1.

9. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R¥®is

heteroaryl, optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, Cy.
alkyl, Cy6 alkenyl, Co.g alkynyl, C;., haloalkyl, Cy*, CN, NO,, OR™, SR®, C(O)R", C(O)NR¥'R™,
C(O)OR®', OC(O)R”, OC(O)NRER™, NR¥C(O)NR¥'R", NR¥'R", NR¥'C(O)R", NR¥' C{O)OR,
PR™),, P(OR™),, POO)RF'R”, P(O)ORTORT, S(O)R, S(ONRFR", S(0),R", and S(0);NR¥'R"".

10. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein W is

(CR*R®), or (CR*R®),O(CRR"),.
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th",."...-.."," Altk'./ N...0 Br N (3-Brono-4-fluorophenyl)4
hydrox y 4-{[ (1- nethylplperldln- 4-yl)met hyl Jam nol -1, 2, 5-

ottadi azole- 3-car boxi m m dade tdfl uoroacetate Ex. 60 427.0, y429:0 276
SPH2TFA \ "1 N 1t \OA HNV BrF \'7 N (3-13ronp-4-fluorophenyl)-N

hydr oxy- 4-{[ 4- (pi perazi n4- yhnethyebenzyljaninol 1, 2, 5-

o 350! SaLRORL T AR, PSR R0GFA) B oRteor ity 005, 2

({4-1(4- ethylplperazan 1- yI)nethyIThenzyI}an1no)

2%;” gxﬁsé n 5 Oxad Ji-%ﬂ-{ %%1%% ﬁ\@iﬁy%gcéf)'ta%fetsgllt he I%Qf %&%tﬂ%tlﬂ) Ex. 60

13. The compound of claim 12, or a pharmaceutically acceptable salt thereof, wherein p is 1.
14, The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein R is H.
15, The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein W is

(CR*R®), or (CRR"),O(CR*R),.

16. The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein a is 0.
17. The compound of claim 16, or a2 pharmaceutically acceptable salt thereof, wherein b is 0.
18.  The compound of claim 17, or a pharmaceutically acceptable salt thereof, wherein R™ is

pheny! optionally substituted by I, 2, 3, 4 or 5 substituents independently selected from halo, C,.4

alkyl, Ca alkenyl, Cas alkynyl, Cy4 haloalkyl, Cy?, CN, NO,, OR?, SR”, C(O)R”, C(O)NRE'R™,
COYOR®, OCORT, OC{OINRHR™, NR¥C(ONRH'R™, NR¥R™, NR¥C(O)R?, NR¥'C(O)OR,
PR™,, P(OR),, PIOIR'RY, P(OYORTOR", S(O)R”, S(O)NR¥'R™, S(0),R", and S(O),NR¥R"".

19. The compound of ¢claim 15, or a pharmaceutically acceptable salt thereof, wherein b is 1.

20. The compound of ¢laim 19, or a pharmaceutically acceptable salt thereof, wherein R*is
heteroaryl, optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, Cy4
alkyl, Cy¢ alkenyl, C,5 alkynyl, Cy4 haloalkyl, Cy?, CN, NO,, OR®, SR*, C(O)R", C(O)NR#'R",
COYOR®, OC(O)RE, OC(OINRF'R™ NR¥C(O)NR¥RY, NR*'R™, NR¥'C(O)R", NR¥'C(O)YOR®,
PR™),, P(OR®),, P(O)RR", P(O)OROR”, S(O)R", S(OINR¥'R™, S(0),R", and S(O),NR¥'R".

21 The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein n and p are

both 0.

118



*..- 4-A1111110- N- hYdr OXY- N-O- hydr oxypheny1) - 14, 5-

oxadi azol e-3-carboximdamde .1 236. 279 .-'"'"" 1 CAN\"""' MCQthP , N NH,
4- Ammo- N- (3-chl oro4- fl uorophenyl)-N(i sobutyryl oxy)-1, 2, 5-
oxadi azol e- 3-car boxi m dam de Ex 67 342.0 280 F i cr----NN

---..2%" . Thecempound f IBmO, dr ditrBkHceutivally adeomtabiarelt Npe(eBt, sthiprsinoX ' is

[ o SRR Loy L AT SO L P Sy o,

4- Am no- N- (benzoyloxy)-N-(3- chloro-4-fluorophenyi)-1,2,5-
oxadi azole- 3 AL RAKl AR TS Hm T 376.0 282 e,c Fouu e,y 11 Ch M

/ -
HO :
RSb RSa N
A( %\NJ}——{ \X?MRSb
iL N/ \N
\O/

or a pharmaceutically acceptable salt thereof, whercin:

X! is (CR'R®), or (CR*R®),C(ONCRR,;

R¥is Ciq alkyl, Cogalkenyl, C.5alkynyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl,
each optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, Cy alkyl,
Co alkenyl, Cy. alkynyl, Ci haloalkyl, Ci4 hydroxyalkyl, Cy', CN, NO,, OR®, SR”, C(O)R",
C(OINRYRM, C(O)OR®, OC(O)R?, OC(O)NR#R™, NR¥' C(O)NR*'R"', NR*'R", NRglc(O)R“,
NRE'C(O)OR®, C(=NR)HNRFR", NR¥C(=NR)NR*'R", P(R"),, P(OR™"),, P(OYR*'R",
P(O)OR®'OR", S(O)RY, S(O)NRH'R", $(0),R", and S(O),NR*R"™;

R* is aryl or heteroaryl each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, Cy4 alkyl, Cy 4 alkenyl, C alkynyl, Cy.s haloalkyl, Cy4
hydroxyalkyl, Cy?, CN, NO,, OR®', SR*, C(O)R", CCOINR¥'R™, C(O)OR", OC(O)R”,
OC(O)NRF'R", NREC(O)NRERM, NRF'R", NR# C(O)R", NR¥'C(O)OR®, C(=NR)NR*'R",
NRE'CENRINRFRY, PR™),, PIOR®),, P(O)RTRY, P(OYORT'OR, S(O)R”, S(O)NR*'R™, S(O).R",
and S(O),NRE'R";

R¥®is H, C,5alkyl, Cogalkenyl, Cygalkynyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl;
wherein said C,5 alkyl, Co. alkenyl, Cy.galkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl are
each optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, C; 5 alkyl,
C,.¢ alkenyl, Cy.q alkynyl, Cy. haloalkyl, C4 hydroxyalkyl, Cy*, CN, NO,, OR®', SR*', C(O)R",
C(O)NR#R™, C(OYOR®, OC(OIR, OC(O)NRFR™, NRE'C(O)NRHR™, NR¥'R", NR#'C(O)R",
NREC(O)OR™, C(=NRHNR#'R™, NR#' C(=NR)NR¥RY, P(R™),, P(OR™),, P(O)R*'R",
P(O)OR®'OR", S(OIRT, S(OINRFR™, S(O);R", and S(O)LNR¥'R™;

Cy' and Cy” are independently selecied from aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from
halo, Ci4 alkyl, Co alkenyl, Coy alkynyl, C.¢ haloalkyl, CN, NO,, OR?, SR®, C(O)R", C(O)NR¥R",
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H NO/ 4- Ami no- N- (p-chl oro4- fluorophenyl)-N[(2, 2-
di nmet hyl propanoyl ) oxy] -1, 2, 5- oxadi azol e- 3- car boxi m dam de EﬁﬁcsW 356.0 283

HO'.t., NIfij c...,..... /..z. 4Am'no N[ 3-
(cyanonet hyl ) phenyl) - Nhydr ox p-oxadi azole- 3- car hoxi m dani de Ex. 1
259. 1 CIOFARN GC(QQR L OC(ONRY R, W3R43 WW%W%@JQ}KQ C(= NR)NRng%S

f 1 uor agh ﬁ‘t}éﬂk%ﬁyﬂm qx()( %?(éR p@ﬁt@ﬁfe?%b)(‘@'ﬁ R Shgm g@])ﬁﬁgsf{ﬂz ge3rE 285

HO 011 r ox - (mét hoxymet hyl) phen
oxadi ardBENNRR Boxi mi dam de Ex 264.1 286 / 4- Ani no- N- hydr oxy- N-[ 3- ( 3-

rzrgt7 h gx ypr oRg :!mcy R z!re Xl&p%ﬂ&@ﬂyl ;e'lecgvd%mﬁl qulﬁfy (274 élﬁil,:gcg_ﬁ%ﬁ{egﬁ,)(@m aﬂ@ﬂ}lg@; _4EX . 10
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, eycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, CN, NO,, OR*, SR**, C(O)R", C(O)NR¥R™, C(O)OR™, OC(O)R",
OC(O)NR¥R™ NR¥R™ NR¥C(O)RM, NR**C(0)OR*, C(=NRINR#RM, NR#C(=NR)NR¥R",
P(R™),, P(OR™),, POO)R*'RY, P(O)OROR™, S(O)R™, S(OINR¥R™, S(0),R", and S(0),NR¥R";

R, R®, and R* are independently selected from H, C,¢ alkyl, C).¢ haloalkyl, Cy¢ alkenyl, (C;.
¢ alkoxy)-C, alkyl, Co alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl;

R", R®, and R™ are independently selected from H, C,_¢ alkyl, Cy haloalkyl, Cz.¢ alkenyl, Cog
alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl;

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

R™ R™ and R™ are independently selected from H, Cy4 alkyl, C). haloalkyl, C,.¢ alkenyl, C,.
¢ alkynyl, aryl, cycloalkyl, arylalkyl, and cycloalkylalkyl;

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

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

membered heterocycloalkyl group;

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

R'is H, CN, or NOy;

asOorl;

tis1,2,3,4,5or6;

uis0,1,2,3,4,50r6; and

vis{,1,2,3,4, 50r6.

24. The compound of claim 23, or a pharmaceutically acceptable salt thereof, wherein R¥is Crg
alkyl.
25, The compound of ¢laim 23, or a pharmaceutically acceptable salt thereof, wherein R™is H,

aryl, or heteroaryl; wherein said ary! and heteroaryl are each optionally substituted by 1, 2, 3,4 or 5
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.o/ 0 . 287 - RCHO e eilINliz I/\ ."\o".., m4-Amin EL 1 275.0

- N-hydroxy-N-(2- nethyl -1, 3- benzoxazol -4-y1)- 1, 2, 5-oxadi az, ol e- 3-

car boxi r ni dani de 288 HO ..-- "''''rro.0,/-"-igMGSLLL . N
Nn--A Al lil4-ino-N-(3-brono-4- fluorophenyl)-N -1, 2.5-

oxadi azlodiewBs ceretrosinty sdertadifenthealo, 6€9s 384, Q¢ yIOC2800wyIOR: £ TRRatkk, Ci4

N- ( 3- Br qno- 4- | uos - Vi nd=I(pyEidi n-4- vl L) am nol-1, 2, 5-
oxadi 208k L0 ARRRE U R of ko G P kA GicTorY: BRIOH
OC(OINRERY, NREC(ONRERY, NRERY, NREC(OR”, NRFC(O)OR?, C(=NRNR*'R",
NRECENRINRERY, PR ), PIORT),, P(O)R'RY, P(OYOR®'OR?, S(O)R?, S(O)NRE'R™, S(0),R”,
and S(O)NRF'R™.

26, A compound of claim 1 selected from:
N-benzyl-4-(benzylamino)-N'-hydroxy-1,2,3-oxadiazole-3-carboximidamide;
4-[(Anilinocarbonyl)amino]-N-(3-chlorophenyl)-V-hydroxy-1,2,5-0xadiazole-3-
carboximidamide;
tert-Butyl {4-[({4-[(E, Z)-{(3-chlorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-
yi}amino)carbonyl]benzyli} carbamate;

4-( Aminomethyl)-N-{4-[(£,Z)-[(3-chlorophenyl)amino](hydroxyimino)methyi]-1,2,5-
oxadiazol-3-yl} benzamide;

4-{[(Benzylamino)carbonyt]amino } -N-(3-bromo-4-{luorophenyl)-N-hydroxy-1,2,5-
oxadiazole-3-carboximidamide;

N-{4-[(E, 2)-[(3-Bromo-4-fluorophenyl)amino|(hydroxyimino)methyl]-1,2,5-oxadiazol-3-
yl} morpholine-4-carboxamide; |

N-(3-Bromo-4-fluorophenyl)-N'-hydroxy-4-(methylamino}-1,2,5-0xadiazole-3-
carboximidamide;

N-{4-[(E, Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl}-1,2,5-oxadiazol-3-
yl} piperidine-4-carboxamide;

tert-Butyl 4-14-[({4-[(E, Z)-[ (3-bromo-4-fluorophenylyamino J(hydroxyimino)methyl}-1,2,5-
oxadiazol-3-yl}amino)carbonyl Jbenzyl } piperazine-1-carboxylate;

N-{4-[(E,Z)-[(3-Bromo-4-fluorophenyl)amino}(hydroxyimino)methyl]-1,2,5-oxadiazol-3-y1}-
4-(piperazin-1-yimethyl)benzamide;

1-Benzoyl-N-{4-[{ £, Z)}-[(3-bromo-4-fluorophenylamino}(hydroxyiminoymethyt}-1,2,5-
oxadiazol-3-y1} piperidine-4-carboxamide;

N(4)-{4-[(E, Z)-[(3-Bromo-4-fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazoi-3-
yl} -N(1)-phenylpiperidine-1,4-dicarboxamide;

N-{4-[(E, Z)-[(3-Bromo-4-fluorophenyl)amino J(hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl } -
1-ethylpiperidine-4~carboxamide;

4-f{Benzoylamino)methyi]-N-{4-[(£, Z)-[(3-bromo-4-
fluorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl } benzamide;

121



406.9, 408.9 I[f\ N./N O. 290 N- ( 3- Bronp- 4- f | uor ophenyl) -4

[ (3-cyanobenzyl ) am no) - N- hydroxy-1, 2, 5- oxadi azol e- 3- car box %ldanide 64
430.9, 432.9 1A ,....... 0/ Br C M Boc+H] 417 Exan% eLAF5 Human
| dot eam ne 2, 3- di oxgenasae IEK% enzyne assay Human_i dol eam ne

2, 3- di oxgeRashEE -Ripmerdghone @WH?W&P}(Hdso"tyﬁgnvﬁéﬂhéﬂﬂr?e%@@éiﬁmi Elcoil

and pgqbfkggp&gﬂﬂgggggﬁglty DO catal yzes the oxidative cleavage of the
pyrrole r of t'he 1ndole nucleus of tryptophan to vyiel

N - f or myl kyit-BRiZmE3 Bnaféoéﬁ@awhw})w@(hyéfwma@)m@@%1t2e?rwldamlr3eyihs
descrqugnmgp&Q@w4ﬂ&@£§&ggg using 95 ad DO and 2 "M 1)-Tip in the presence

of 20 N-(3-Bromo-4-fluorophenyl)-4-( {4-[(1,1-dioxidothiomorpholin-4-ylymethylJbenzyl } amino)-

N'-hydroxy-1,2,5-0xadiazole-3-carboximidamide;

N-{3-Bromo-4-fluorophenyl)-N'-hydroxy-4- {[4-(morpholin-4-yimethyl)benzylJamino}-1,2,5-
oxadiazole-3-carboximidamide;

N-(3-Cyano-4-fluorophenyl}-4-( {4-[(1,1-dioxidothiomorpholin-4-yl)methylbenzyl } amino)-
N-hydroxy-1,2,5-oxadiazole-3-carboximidamide;

N-(3-Bromo-4-fluorophenyl)-N'-hydroxy-4-[(pyridin-3-yimethyljamino]-1,2, 5-oxadiazole-3-
carboximidamide;,

N-{3-Cyano-4-fluorophenyl)-N'-hydroxy-4-[{pyridin-4-yimethyl)amino]-1,2,5-oxadiazole-3-
carboximidamide;

4-{(3-Cyanobenzyl)amino]-V-(3-cyano-4-fluorophenyl)-A-hydroxy-1,2,5-oxadiazole-3-
carboxinﬁdamide;

N-(3-Bromo-4-fluorophenyl)-N'-hydroxy-4-[(1H-tetrazol-5-ylmethyl)amino]-1,2,5-oxadiazole-
3-carboximidamide;

N-{4-[(E, Z)-[(3-Chlorophenyl)amino](hydroxyimino)methyi]-1,2,5-oxadiazol-3-
yitcyclopentanecarboxamide;

N-{4-[(E, Z)-[(3-Chlorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-
ylinicotinamide;

N-{4-[(E,Z)-[(3-Chlorophenyl)amino]J(hydroxyimino)methyl}-1,2,5-0xadiazol-3-
vl}isonicotimamide;

N-{4-[(E, Z)-[(3-Chlorophenyl)amino(hydroxyimino)methyl]-1,2,5-oxadiazol-3-yi}-2-
methoxybenzamide;

N-{4-[(E.Z)-[(3-Chlorophenyl)amino [(hydroxyimino)methyl]-1,2,5-oxadiazol-3-y1} -3-
methoxybenzamide;

N-{4-[(E,Z)-[(3-Chlorophenyl)amino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-y1} -4-
methoxybenzamide;

2-Chloro-N-{4-[(E, Z)-[(3~chlorophenylamino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-
yl} benzamide; o

3-Chloro-N-{4-[(E, Z)-[(3-chlorophenyl}amino](hydroxyimino)methyl]-1,2,5-oxadiazo]-3-

yl}henzamide;
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mM ascorbate, 5 ti M nethylene blue and 0.2 ng/Jul, catalase in 50 nM

pot assi um phosphate buffer (pH 6.5). The initial reaction ra%%% i&
recorded by continuously follow ng the absorbance increase a 34" nn due
to the formation of /v"-fornftylicynurenine. See: Sono, , Taniguchi, T.,
Wat anabe, Y¥-ChlariedY-ibd(&iR i3 chiyroppay@eying ] (hysy %’fylm’é}ﬁ)é?ﬁthyflz%%5 oxgiggolinag
Conpo§ﬂggﬂggﬂkhe i nvention having an |1 C50 5l ess than about 100 ttM were
consi dered active. Exanple B Determination of inhibitor activity in lielLa
cel | - based N- hﬂdﬁﬁ%r@mﬁ@w@ﬁlbﬁy@é{%@@m@ewmﬂm ertediaek gyl %%La cells
#Cxliﬁ%ﬁm@&gmgp&alned fromthe American Type Tissue Culture Collection
(ATCC, Mariassas, VA) and routinely nmaintained in mnimmessential medium
(eagl e) wi thiBl(EDABIChirorhendlamno i(hmdreaﬁm@%m@eé] -bdf ustddol-dYbohtain 1.5
o/ L sogium phgar bonate, 0.1 mM non-essential amno acids, 1 mM sodium
pyruvate and 10 % fetal bovine serum (all fron1|nV|trogen) Cells were kept
at 37 C inMalhishzH (f3r%fpﬁi@%ﬁﬁ’@w]@wﬁﬁﬂlﬁﬂwm@wlb1 I ovxiaphdviskay was

per f or.oednas.h@k] ows: 15 Hela cells were seeded in a 96 well culture plate

at a density of 5 x 103 per well and grown overni ght. On the next day,
|FN-y (50 A9 Kﬁﬂﬂ%ﬂuoreéd@éwplfomhémy %ﬂéﬁ%@?h(w@wwwﬁwﬁﬂ ZCbnpounds

(|n t Ok ia MO YR Qinag@R; P1. . culture medium) were added into cells. After
hours of 1 ncubation, 140 HL of the supernatant per well was transferred

to a new 96-itel(E 2yl g boror bt figoreseteyDphaps gl Gy aeemine radhydl- {#70699,

Slgna%XMﬁémpgg%gokahgmg@gh wel | and incubated at 50 C for 30 mn to
hydrol yze N myl | cynur eni ne aﬁgduced by i ndol eam ne2, 3- di oxygenase to

IcynurenlnéfFWKEZ?BaéF?%ﬁ4ﬁ¥%FE?%W inp Ky edEpDMGded- Ror odiefln- at 2500
rpm topkeRygesedi ments. 100 til of the supernatant per mell was
transferred to another 96 wel | ate and m xed with 100 of 2% (w v)
pdi met hy| aif-HolbEd> (éﬁxetﬁwéluemgfeaba@m@ygwwm)memlhlr¥ aefiveoldei d. The
yeIIOﬁ%ﬁgbgﬁﬂﬁgglved from Kynureni ne was neasured at 480 amusing a
max 250 m cropl ate reader (Ml ecul ar 25 Devices). L- It¥nuren|ne
(#1 C8625, 3F HikF Znk3-Hiemer4 dBowphgny r@fﬂ@ﬁ*ﬁ’éf%@ﬁa@%@yldé@e‘i-OXfé@ZO 60, 30, 15,
7.5, §1§gnw&nﬁgmgwb were prepared in 100, pL culture nedia and m xed wth
equal volune of 2 w v) p-dinet hyl am nobenzal dehyde. The percent
i nhi bi ti onXat4-itke {xﬁ @nﬂo éoewRRE oRel s et B el | andorfiezadvel age
val ueg_9f, duphi.gat es were obtained, The data is analyzed by using nonli near
regression to ﬁenerate | C 50 values (Prism Gaphpa d? See: Taki kawa 0, et
al . (1988) N-BellUiErHakirane-6ilupiopkany dapine anTrry weEee B hylth draerdrrdanion of
indoI?a M RBeizaraiael t 0OXygenase in cultured human cells induced by
i nter eronﬁganna and eval uation of the enzyne-nedi at ed tgéggopha
degr adat i o-{4l(F &5l Gitrpreetitypmphaphsnppe Khydioxyuepmetildh . 26atiajol Jodir- 8.
Conpoyn; éﬁ; nigdle invention having an 1050 | ess than about 100 tilMwere
consi dered acti've. 35 Exanple C Determnination of effect of EDO inhibitors
on T cel |l prOHiE&r-HEToeme- ﬁ;ﬂuoﬁogh@ﬁ%ﬁfﬂé@]éféfdr%ylrrmwee@xw SsPgateAditi e
hthahya@nocytes were col l ected from human peripheral mononucl ear

ceIIs
i ypleukophore3|s Monoeyt es were then seeded at a denS|t§Eof 1 x 105
ceI | s/wel | liApeirl-06i4iéF. £-Iob-hroso-t8pmep Rolie iy dropdainginditpbl-éfent ed wi t h

10 VU0;£§§%1pgwﬁggﬂ§&y@&%@ﬁgﬂ%enaM L-glutam ne (all fromlnvitrogen).
Adherent cells were retained on the plate after overnight culture at 37 C

Adher ent rrﬁfn@dﬂ? €51 (hubremq-fréorgphanyi) aniael pgroxsimqmgey el £ -red#g P mb -Gw CSF
(# BOQfQQmIPeproTech) and 250 ng/ml |L-4 (#200-04, PeproTech), followed by
activation with 5 uglnml., LPS from Sal nonell a typhlnurlun1(#437650 Si gna)
and 50 ng/ Mt{4HERZy[(§Braesd-fiporopigny ey R pimiaiarh Y bhal->a#a5ps3t o i nduce
10den9fﬂﬁdg@geg&mgﬁgﬂmatlon After dendritic cell activation, the
nedlun1mas repl aced with conpleted RP1v1il 1640 suppl emented with 100-200

Ufrra | L- 2N #EiEZpad BrepgspeecnisayDardepifodessimizgnactgd | dgravediasd £ 83
ant|b9gxm&#§§§§§§mnghgﬁhhqg@ﬁgk4Img%&h§dé2 3 x 105 cells/well), and seria
| uti 6ns of | DO conpounds.” After incubation for 2 nore days, T cel
proliferation was neasured by BrdU 15 |ncorporat|on assay, using a
colorimetrie Cell Proliferation ELI S&3kit per manufacturer's instruction
(#1647229, Roche Ml ecul ar Bi ochem cals). Cells were continuously cultured
for 16-18 hrs in presence of 10 uM BrdU | abeling solution. Then, the
| abel i ng nedi um was renoved, and 200 pi. Fi xDenat per well was added to the
cells and incubated for 30 m nutes at roomtenperature. The Fi xDenat
sol ution was renoved and 100 pL/well anti-BrdU PCD anti body conjugate
wor ki ng 20 sol ution was added. The reaction was carried out for 90 m nutes
at roomtenperature. The anti body conjugate was then renoved, and cells
were rinsed three times with 200 pL/well washing solution. Finally, 100



is assess by animal survival (tinme to norbididity) or by the neasurenent of
tunor netastases to the lungs and/ or other organs at defi nedé\ﬁéger}?i nts.

In any/all of the above nentioned nodels, it may also be pos ‘e

directly and/or indirectly neasure the nunber and/or activity of tunor
reative i midhectgleiire)- Vet dsl(F-bromeeBunronignylheni® | aidoerimimngineky hbEPvi ty of
t unor gmm cells are well established and can be perforned using
t echni é%g%ufyﬁlk t%o t hose schooled in the art éCurrent Protocols in

| mmunol ogy ter‘vBuﬁyM{"r -{Col-i(g&n{ (3 fbramo-4-Gporgiphenylipmynaitydroapypinhmehyic &2, Human

Pr ess, . es therein). Conceptually, a reduction
in é)xi%gni%gln%%%%%?%%%l ﬂ%gggtrggn% DO may result in increased nunbers or
react i vity Nof4- &(ﬁ%f(?)é?bereo fifmofophamsieaneiad] [@drqxuwn@methﬂblm pidisral Gyl may
further A dmber or reactivity of tunor reactive inmmune cells
when gé’n{)%%{éﬁﬁg&% %xgr therapeutics, for exanpl e chenotherapeutics and/or
i mmune noddl-&-BEE)- ((é Egomaﬁtﬂw@hfmﬂ)mw Bodyoxyiminoymethpfl{1, 2a3-pageafl B tenogr af t
experi ormed using standard tunor techni ques (reviewed by
Cor betl{geﬂtﬁmgQraaIJB%E&H%ﬁf oning and introduction of genes (e.g. DO GwW CSF)
into tunor Aeédl- H(E Ki-HéBrowad- fberm@nrbrm@l](hyérqxgrml@@mqihqﬂés? %Wrartéﬁ Mo those

SChOOlleognﬂo[hlélﬁg %%arﬁ&xﬁ%ﬁid%""ed in 15 Sanbrook, I, et al). See: Corbett, T.,
Po i n vivo methods for screening and preclinical testing.

Cancer Dr ugd- B-$E &y EP-Pramet4 Mrepbybamine fydiosainser Bl | Bevetadprmidt  Qui de:
Precli Cinical Trials, and Approval, 21th Ed. Teicher, BA
and Aﬁ/ %eég%%x 1ghudrfr:ana Press Inc., Totowa, NJ, 2004 Dranoff, G,
Jaffee, E. N-et{(BPH(BconmatiuonnhdoyPeninelduiteenismetyddld sovadigiohdeiled t o
secr etiﬁ %Hamgz%ﬁgkgnggyte macr ophage col ony-stinulating factor stinul ates
pot e and long-lasting anti-tunor imunity. Proc. Natl.

Ac ad Sci NEEA[(E FPI(3HBOnES4BoroDBY g anfing] Bedipxyimino)mehiin g -oxrdiazadf-yail-.

| ndol ributes to tunor cell evasion of T

vl . ARg ,c%{,sfﬂé%g%tél}{%ﬁ%%&a%ﬁ{g Cancer: 101:151-155, 2002; Miller, A I.,
DuHadaway, M8:[(Z, é); [ (AdBromavhiflypropksny mineidotwarinmieo) 2eByld] @Wﬁa@éf?’ ¥hin

I nungr f the cancer suppression gene Bin], potentiates
cance?zgﬁ&eim%%el%/étcg%gﬁ%n& Med. 11:312-319, 2005; Sanbrook, |, Russel, D. 25
Mol ecul ar @Pérﬁ(lﬁé) (Aﬂrmﬁéimuoyhmmno](Isfﬂwxmwmq)@ntﬁyl @éwcpxsﬁmqhg yHar bor
Labor @th)re;{z;fg(gz%%:;% l:;]gfel ng Harbor, NY, USA. 2001; and Uyttenhove, C.,
Pila dence for a tunoral i nauune resi stance nechani sm

bas ed on tﬁ;ﬁéﬂwﬁaﬁﬁé@ﬁ‘éﬂ@ﬁ)ﬁﬁ -tyymé-trdfobeabinieazinglididexygorasethyiNat . Med.

9: 126?535%%@@2%9%- \;%Qn%idépl e Eln vivo testing of 11il0 inhibitors in human

i mmunodeéfi ciency “Virus H V-1) encephalitis nodel 1. Cell isolation and
viral i nfedt®dhomo-4- ﬂuorOPhBHVBﬁ‘éﬂ?yfire@f “frd(2Rbeny gthylenigreaahoneld atpipo)-1.2,5-

count g%](a%%lg@tm%gﬁgﬁ&&w&al elutriation of 35| eukopheresis packs fromHP/ -1,
2 and seronegati ve donors. Monocytes are cultivated in
suspensi onNdﬁmmm@‘ltibnowgha’@ﬂ+40%ﬁ(06/¢19m%§71anﬁn®lzﬁrbwﬂ@n@oWdli&fdrﬁéd ZEagl e's

Medi u ) ich) supplenmented with 10 % heat-inactivated

pool eg} %%%/%scgrbgﬂl&ldl }g{; |utam ne, 50 .t.g./m1. entam cin, 10 pg/nL

ci pr of | oxadH#- Hr@ngﬁféyuomah@ym%@i(@hyanrzphw@rﬂnyncﬁmrww amineLSriidreait 2human
macr o | ting factor. After seven days in culture, MDMare
i nf ec?{]‘ﬁg@m?% %%%%&%%H%e? multiplicity of infection of 0.01. 5 2.

Hu- PBL- NODNVS@H . B VEBrinee4-fluorophepyiaminwk (ho il s vl iNey 1E] RS doradepbiiice can
be pug 95;{31&%9[ 1(14&%15&{1% @g% f¥hmiddni mal s are maintained in sterile

m croi sol ator cages under o en-free conditions. Al animals are

i nj ected i WtiddpeLiibReand- ‘ifﬂ%mi‘plﬁherlfdﬂaﬂalﬂﬁ](hymzm(mﬁgyl}r@?#m}%azot hvBe days
before P %ﬁg% Lantation and twice with rabbit asialo-GVL antibodies (0.2
ng/ nouse Q@%one day before and three days after 10 PBL injection (20 x
106 cel | s/NdéiéF)Z) - Brolmﬂum@@p@@mmhy@mxyxm)m@hﬂ1;1 2A-oxediazol-§- am

i nj ecyy .e.) eight days follow ng PBL reconstitution
generg$|nggﬁﬁgﬁ%§$%§§§%§3 D HI VE. mice. | medi ately followi ng Lc, injection
of HHV-1 infected MDM t he hu- PBL- NOD) SOD HI VE mica are subcutaneously (s.c)
i npl anted with control (vehicle) or J@énmpound pellets (14 or 28 day sl ow

rel ease, Innovative Research). Initial experinments are designed to confirm
the induction of virus- 15 specific CTL in the hu PBL-NOX SCI D H VE ani mal s
treated with 1DO conpounds. This is confirnmed by tetranmer staining and

neur opat hol ogi ¢ anal yses of MDMelimnation fromthe brain tissue. Then,
the experinent is designed to analyze human | ynphocyte reconstitution,
hnnoral i nmune responses, and neuropat hol ogical alterations. In these
experinments, aninmals are bled on day 7 and sacrificed at 14 and 21 days
after i c injection of human MDM Bl ood collected in EDTA- 20 contai ning



35T cells against virus-infected human brai n macrophages in a nurine nodel
of IR/ -1 encephalitis. J. Imunol. 168(8):3941-9. Var i ous

nodi fi cations of the invention, in addition to those describelObete&in, will
be apparent to those skilled in the art fromthe foregoin descrlptlon
Such nodi f N&-IBAS(Ameorae- é@upwp@w%mp@(ffyawqu\mﬂecmnﬁthvﬂé 235%&&@& St he
appen@ggutgla%gg; Each reference, including all patent, patent applications,
and publications, cited in the esent application is incorporated herein
by 61 6 e b4 HE 4 3Emint-y0rop Moy RaNT A DU RO PSR ASODBRSE 2 NoZN
or a thzgﬂw guhiGALl y acceptable salt thereof, V\/ner ein:. W X, and X2 are
i ndepen t1y selected from(Cab),, (O eRb)" 0( %l (CRSRb) C(0) (Cab),

( CRaRb) 1100 NRE FEiGiiny o (rearisy i) 0) o CRB sy ieRer )| CESPOeRioks) u.

(CRa g}}) Nef.Cab) ,, (Cab) uS( 0) (CRaRb),, (Cab), S(0) NRc(CRaRb) -

(CRa ZCRaRb),, (Cab)’ S(O)ZNRC(CRaRb) (CRal t b) " NRc(

(CRaRb) ( MXNQ&[(@@&%-“ upphegypamiteGrydropgmingmeteg]- ?83?&%@?%@’[5

d LEARLe J@gndent |y selected from Chg al kyl, C2_6al kenyl
CITB.| k;’%} 1, &] i Fﬂoal kyl, heteroaryl, and heter ocycl oal kyl, each

optional |y f\é{ﬁbﬁé}@ - ﬁ%@aorbcydr-ﬂm@pheayl)azmm 1ty dipppsippiehy!d | 2RaeperesaTy

sel ecting%&f@ag@é 9_\3&{@3,@,1@33( , C2-6 al kenyl, C2-6 al kynyl Cl1_4 hal oal kyl,

oyl C(0512n C(0) NRgi Rbl , C(0)012.

o<:( 0) NI eRbIN {N@Mé}ﬁw Rifpqrophgryi@uinalthy digryreEQnehH - 1%@)@%@@5@6%!}
—NRERBQ{ & =NI ONRgi Rbl P( Rn) 2, POGReI h, P(0) Rel l'e, P(0)01lelORn,

S(0)1 8(6) |Ie S(0) 2R, and 0)2NR8II is aryl or

het er oar vyl Ne{ilc[hbg bl(3-Srend-- Tueroghany “éﬁ(’]ﬂ‘,ydl?xylzun@mmhylbﬂ 2§ -gHsti-fuent s

i ndep g%h%n&%lbg%ggefrom hal o, Cl1_6 al kyI C24 al kenyl, C2-6 al kynyl,

014 Cl4 hydroxyal kyl, Cy2 NC2, SRel %O)R C(0)NRgl | e,

C(0) ORel , @f%dﬂi@lﬁfﬂ Bw«aﬁﬂweﬂmnﬂ)wi@ésomm@whﬂ meaﬁw&oﬁm

NRC( qul fé}lgﬂlgd%":@l' e, N VIC(=NR) NRg| le, P(Rn )2, P(ORej)2, P( 0) Rel | e,

P(OOlR R, S(0)NRgle, S(0)2 and 5(0) 2NRglRb1; 1' is H,

Cl-8 al kyl N-@d(B4) ﬂ(érﬁwmo- uerapb@m n(d(rfyfhoijlgrem%? YI-1.2evadienal W}' or

het er 0al " ein said G sal kyl, C2_8al kenyl, C2-8al kynyl, aryl,

cycl oglﬁ%ﬁ{ig%wh a E, or heteroc g | oal kyI each opti onal | y substituted by

1 2 3, 4N0{r4 62, §1:|ﬂ§ raehilgoiopapemieditygrosemmayaehy-bddoardazobd- 5 al kyl |
}5 Héﬂne 6Q%fngzg4ugé/nyl Cl1_4 hal oal kyl, Cl14 hydr oxyal kyl, Cy2, CN,
%( NRgi Rbl C(0) ORel, OC(O)l 11, Nl eRb
NRgI C( 0) NR@HR&[EA\I@ RIMO-4-KRgBPICO D) AN fveor pyErry@ethyl 2Nrm0h%-wl}
NRgi Ch NI} DE%EA})&%WP ORel)2, P(0)12,1121-1, P( 0)01e0R81 S( 0) le,
S(0) NRgl l e, and %@ZINRS MC SL LP Oéy
i ndependenw[ Delé-Berma-ripereylieny rstien Garpryiminpmes H/l’LS"OéﬁHazol -3-yl3-

het er 96y 6l Qabk¥h«)&26Hi@Pt i onal Iy substituted by 1, 2, 3, 4 or 5
subst?guer?tsblll@r(fd}é endentF sel ected fromhalo, CA al kil C24 al kenyl, C2-4

al kynYl , Q¥-HdlB4l ﬂiwrow fingmppheppimainafydopgripsnetylb) Rikg 3 rhaol- é:éfﬁ) 01243,
OC( 0) K54 Ngg@%?g NRg3Rh3, NRg3C(0) Rh3, NWBC(0) 01243, C(=NI ONRgl e,

NI 2916?---N Ryl = 125)2 P(01243)2 P(0) 1243R5, P(0Q) 012’ 30125,

S(0) 125, s(Ve{)fiMR'géﬁ]ﬁ%Br@cfe‘} Preyophear) spe) SN 3RAT)methyl]- 1. pg-oxpdiazh3 -abe

i ndep hiseh et edadiem H o halo, Cl. 6 al kyl, C2_6 al kenyl, C2_6
al kyngs/w%]lt 4”%% (ggllt) f aryl, cycl oal k het eroaréﬂ:i het erocycl oaI kyI

ar yI al kyl , Ncwiléa] ﬂ@rB@ﬂnﬁM ﬂuweznl@rlﬂaa(rwa (roxyiREapeBy LT atorydiadokyy
Rgi ] plgggg}g% Gk Q) NRg4R4, C(0) Oe, oq 0) 1214, OC(0) NRg4R114
NRg4 NRg

4 0)0 NR3) N12gi ltm NV =NR) NRgLRhi , \P(R5) 2,
P( 0R44) 2, Pf({e)cgh@%ﬂa[@ Erorm%ﬁ%qrgmlzi@ms% @yﬂzf%gymgm)l%% 1%@@5{ %rﬁﬁ-( :

S(0)2 Ry h 1244d:s H, Clé al kyI Cl, 6 hal oal kyl, C2- 6 al kenyl
%\(7} F{O@ TV, . or cycloalkylalkyl: Rd is H

cloal kyl , a
Rd CN or NN@[{EA) [(3- qul?éﬂ A{lgorpph eey@ram& Wdroeﬂzmemmra%ﬂ %ﬁ-@xwazel Wkenyl |
C2_ 6 al i((}gzg% @i Mletantid€! 0al kyl , arylal kyl , or cycloal I cyl al kyl; le, 1243, and
e are i ndependently selected from H Cl1,6 alkyl, Cl1_6 hal oal kyI C2_ 6
al kenyl, (Cl-6 al koxy)-Cl1..6 alkyl, C2,6 all cynyl aryl, cycl oaI kyl ,
het eroaryl, heterocycl oall cyI ar yI ar Iscyl het er oaryl al kyl and

het er ocycl oaI | cyl al kyl ; R 11, R5, and Rf 4 are i ndependently sel ected
fromH Ch6é alkyl, Cl.6 haloal kyl, C2_6 al kenyl, C2 6 al kynyl, aryl,
cycl oal kyl, heteroaryl and heterocycloallcyl; Rgl, Rg3, and Rg4 are

i ndependently selected fromH, C1,6 alkyl, G _6 hal oal kyl, -6 al kenyl,
C2- 6 al kynyl, aryl, cycloal kyl, arylal kyl, and cycl oal kyl al kyl ;

Rh3, and R1'4 are independently selected fromH, Cu6 al kyl, Cl.6 hal oal kyl,
C2-6 al kenyl, C2- o al kynyl, aryl, cycloallcyl, arytal kyl, and

cycl oal I cyl al kyl ; or e and Rh! together with the N atomto which



t is1, 2, 3, 4, 5or 6; uis O, 1, 2, 3, 4 5o0or 6, and vis 0, 1, 2, 3,
4, 5 or 6. 2. The conpound of claim1, or a pharmaceuticall yM{a%EEQt abl e
salt thereof; wherein nis 0. 3. The conpound of claim1, or &

phar maceut i cal | y acceptable salt thereof, wherein p is 1. 4. The conmpound
of clai m 1N-6+[(A ZpHamrenedtivemphspyhenapl wErasysrpe) meisld b3 owrisrdi3n R5b i s

H. gag aL.m 1, or a pharnaceutically acceptable salt
ereof(I %n B‘%%%B 5411h

th enyl optionally substituted by 1, 2, 3,4 or 5
subst it uentf\é{4 ﬁﬁﬂéﬁ)ﬁﬁd@m@? f@étoéhqnéaamlﬂ@lﬁﬁ}’ﬁwxﬁimlwmefhaﬂﬂyﬂ s-oxpgdiaglkeny| |

CN, NO2, ORel, SRdl, ORll 0) NRgbe
0(0) %&#mm&&’%ﬁ’l“%x%ajc%@%%@% NRg1C( 0) NRyl len, N \Ryi Rgl( ) cg) ?Qn o
NRgl C( 0) OR&-{4-PE.Ri-i(P+ Z%rmmﬂfelpyozhenpg@wél (HyEroxproROmetngiR ;2 53@@ w -3-y1}-

S(O0) N ) ggtgﬁl&g S(0) 2NRgi l en. 6. The conpound of claim1, or a
phar n&ggﬁt%&ogﬁng yicgea table salt thereof, wherein a and b are both 0. 7.

The conpou %{%H(E &-Hp mrqmoéfﬂuaropm%@é@j]ﬁ@é@lxw}mwé@kbv B 1265 -gatieza fef eof |

wher ei, Ih ggnpound of claim1, or a pharnaceutically
acceptg I?neét@g hencﬁ(g)a %n wherein b is |. 9. The conpound of claim1, or a

phar maceut ire&#-I(§ lhﬁé@mracbﬂéluslaphenv%mé@fhydmmmi@eﬁhsﬂﬁ erepodiegl-3-yl}-
optio a(hl m@ﬁﬁﬁ%&l};}a 1 2, 3, 4 or 5 substi tuents i ndependent |y
selec 16 a

'k C24 al kenyl, C24 al k Cl4 hal oal kyl ,

oy2, CN NOR {4-[ORéF-| (3-BResho- 4&91)0@1%@0@)1&;@@%%%@99@@@ @)rqxzmzoi 3-yl}-
OC( 0) Rbil, N 2glRin, NRglC(O)RfI, N eC(0)ORel,
P(R11 EIQ% %hg% g%ag% %@ﬂ "P(0) 01e01211 S 0)R S(0) NR i kn, S( 0) 21251 and
S(0) 2NRgi Rﬂﬁenzyl{)"r [(FHe (@ drpoufdiugprangaming (fb’ﬁroéiylm)lﬁ?ﬂéﬁﬁlﬂi Sapdiamtdept abl e
sal t gﬂg %tm wherein Wis (O eRb)t or (CRaR5)"0(CRaRb), MCSLLP 11. The
conpo Taim 1, or a pharmaceutically acceptable sal t thereof, wherein
R2 is H 127 {mﬁ@%ﬁhﬁ@@m%hon@p%ﬁnm}wm Erdpxpiararaeti i arediastdpt abl e
saltngg Eivvherel nnis 0. 13. The conpound of cl ai m 12, or a

euti ca

phar |y acceptable salt thereof, wherein p is 1. 14. The conpound

of cl ai m 13-{4elf£.8)- ﬁﬁh@rmé@ﬁml@ah@yi)@@@@ﬁ?ﬂ’é@ﬁ@n&m)mﬁtﬁlﬂéﬁée‘foxa@m@ 4in R5b is
H 1 \qu claim 14, or a pharnaceutically acceptable salt

t he g p;g%ﬁeu(r}egrgﬁ 'S (CCI eRb)t or (C eRb), O CR5Rb), 16. The corrpound of

cl al m 15, Or(3@Brpharriivowphényitd-4f (é@ﬁ@pr@byléin@ﬁm)artﬂﬁ@kéf@ﬁnylMﬁé@éﬂn ais 0.

17. Tﬂfdr&%??'s'%gac%f ofé'Saﬂa%();tﬁmdgﬁld@ pharmaceutical ly acceptable salt

t hereo e ;

rein rrgound of claim1l7, or a
phar maceut ﬂdﬁﬁbwﬁeﬁe@wmh@}c@mﬁﬂ}@ &3 -bygtiea-&ifliomRehenyd-Nyhedsgay-lobt onal | y

subst i, Y., & or 5 substituents |ndependently sel ected from
hal o, ’%\%gaegc"f“’m%c’é‘iaﬁﬁ? kenyl, C2.6 alkynyl, Cl4 haloal kyl, Cy2, CN, NC2,
ORel C( 0) RB1{4- {(Z(‘ By IRGirdreo- 4@{!@)391:@@1)5@@(1@@640@1@@(@@1)1%3 1 Z&a@tﬁ@wj RWRbDI |

?g&g 8%%@1‘(% NRgl C(0) ORel , P(R) 2, P(ORel)2, P(0)Re'Rn, P( 0)01e0Rn
S(O)R 111, S(0)2R and S(0)2NRgi l e. 19. The conpound of claim
15, or a pWa{rﬂrFEaE:éh&@"@aﬁmqr4él@@@ph6&bll)@ﬂéﬁd(Wdl{oﬁéﬁ@@f)methﬁéﬁsél5n0>( ipz9l-3-y1}-20. The
conpo a pharmaceutically acceptable salt thereof,
wh. ergggﬂ%b%gb@%%?%%{%l optional |y substituted by 1, 2, 3, 4 or 5
subst i t uentVs{4H(d &)l ridemed- Q‘ﬂ%ﬂ@w@&mm‘&hmf%ﬁm@im@hﬁﬂ kpi5-oxeiaml-2ykeny | |

C2_6 al 2, CN, N2, Qe, Sr C(0O)R, C(0)NVIRbl,
c(0) (5@%{“83@&%“%?%% gﬁk%rfka e, quleg| c(0) NRngZbl NRgg(Rbl) 357
NRgl C( 0) OR&H4-[F, %D(%Br@(meﬁélwopmlwmw M@p@ﬂ@q@i@ahﬁl Gyézvxy_igazogw NRgi | el ,

S(0) Zy\g2 m%ﬂgﬁf“"%m aebl e21 The conpound of claim1, or a

phar maceuti c accept salt thereof, wherein n and are both 0.
MCSLLP 22. N??Hé(lﬁéhﬁ&bﬁmnw flapraplrnylyangpoldy divsyiriroanetnd i P~9 -xedept-aplie salt

th X CRaRb , (CRaRb 0) (CRaRb
er%%)&“é?&&%gﬁs P ( or (%:RaRb( C(O éu&a?fb . )23. A conpound of claim

1 havi ng f &rihil&2)- HGKBBRBI@ >-4-fIRGroplRBlrINe Iy dropyimap qhﬁhb@éthecamowaﬁcept abl e
salt f is (CRaRb)t or (Ca5"C(0)(CrRaRg), R3 ais
C18 a%EfFI%% wﬁ‘g’ﬁf@?}a@ %fz 8al kynyl, aryl, cycloal kyl, heteroaryl or
heterocycloalkyl each optionally substltuted by 1, 2, 3,4 or 5
substituents i ndependent |y sel ected ¥Pom hal o, C1, al kyI C2.6 al kenyl,
C2-6 al kynyl, Cl-4 hal oal kyl, CI A hydroxyal kyl, Cyl, CN, NO2, ORgl, SRel,
C(0)1e, C(0) NRgI R111, C(O)OReI , OC(0)Rn, OC(0) NRgi | thi, N VIC(0)NRglRhl,
NRg112111, NIVIC(0)1211, N eC(0)ORgi, C(=N V)NRgi Rhl, N VI C(=NRWRgl

P(0) 01eORn, S(0)1le, S(O)NRglRm S(0)2R, and S(0)2NRgi Rm



R31' is aryl or heteroaryl each optionally substituted by 1, 2, 3, 4 or 5
substituents independently selected fromhalo, Cl.6 al kyl, g l%gnyl
C2-6 al kynyl, Cl.4 hal oal kyI CI A hydroxyal kyl, Cy2, CN, NOZ (O%F%

O)NRgi R1' i, 0)Ole, 0) NRgi 0) NR |Rh| NRR
CN:(Rgl) ( 8) Rn M- Maggﬁ Z%:((@)Hyc_uzo 1 u@(o:p %N%QQ‘P] roxm:qgn%eﬂgéqw@n‘gﬁ R azEERA) 2,
P( ORg%) 2, QQHQ]Q&ORn S(0) R, S(0)NRgl Rhl, S(0)2Rn, and 5(0)2NRgi Rm
R5b |is(%br(%&§§il)ﬁlpﬁ C2- 8all ken%/ C2. 8al kynyl , aryI cycl
het er oar yl N-64-[(Reb-EP deynd-ddluripphenyheriapiiydapgingnojmsthiciH; 25(:%&91&1@9116@%

C2. Balkyny L yeheal kyl, heteroaryl, and heterocycl oal kyl are each
opt i or?al I yoglfgrbr(/ ?ro?ed by 1, 2 3, 4 or 5 substituents independentl

sel ect ed f PoiM-HEKD] (3@1‘01’60~é1fk1910Ph@21)Gma‘{)]k}é’ﬁwx}’m@)@e@ﬂwnzyﬁ Oxa@fﬂl‘fﬁa}{i%al kyl ,
C14 h NO2, ORel, SR, 0) R81 , O)NRglRIIT, 0) ORe
oy Coer e, o

C(O) NRgi Rhi ., NRgl Rhl 0) 12n NR 1 0)01e
C( NR5NRg| RhE4-[(KRy T (EErowe )*mgtodgqnyi)@@pwj@drwm@w yl%d)ﬁa@{amzoi (0)-01e0Rn,
S(0) F{'3L % gﬁ% a§%91)d and S(0) 2NRgl e; Cy' and Q/Z are
i ndepen ent § rom aryl, heteroaryl, cycl oaI kyl, an

het er ocycl dal4d-E§i)- [(éa?éwnfbﬂrtﬂu@wahﬁnyl)@@B@Khﬂ@?‘é’dﬂwmiﬁwl}1 23 Ql?(aé?laz‘% -3-yl}-

substi t y sel ected fromhalo, C A al kyI C2_4 al kenyl

C2-4 gl qﬂ&ﬁﬁh&%ﬁ@ﬁ%ﬁ oallc CN, NO2, OR, SRe3, 1213 C(O)NR 312"
MCSLLP ( O)Z\e{k’eL(E Oe{(&rPretao- 4&9]@@@@%@3@(@@%@@@ BPRhEadRRyS ) 012e3,
C(=NR )(%lgz g)%he =NR )NRgi | e, P(Re3)2, P(ORe3)2, P(0)1e3Rh3,

P(0) OR gl(o ¢ S(0)NRg3R113, S(0) 21213, and S(0 %ZNR 93Rh3;

and Rh ar e N-Halébéhtemronyo-édieiopkay Dangne iy divadiginamehe-fyiS-oxegiapl- é’ryﬂ(}enyl

|, aryl, cycloallcyl, heteroaryl
het er ocg%%ma?p%%%rﬂ?%agﬁé(y, cyc?/oal kzl al kyl, yhet eroaryl a?/k
het er ocyc| daf4-E5Eal(kyar Om@ﬁ\fﬂuN@heﬂE})@uﬂ@mdr ogyigyRImettylhy MF?S%Q@HZC@?@O'}}O le,
0 0) Rh4, NRsC(0) Oe, N i e) NLRg1Rhl
S(C(R )%? ﬁﬁgg i}%ﬁhg’ 8% %ﬁaﬂl}%’sg( 0)12e40R §§o§ le, C§0) NR4)e 50)2129 and
S( 0) 2NRg4R@f4{4 (B, 2)-[(3BegmRé; ﬂuanﬁhqnéuanaﬁfé (vineperipenehyl-42iScvedaoohr H CL 6
al kyl 4 gljﬂugmpgel g@;{ﬁy g:g 6 al kenyl, (Cl1L_ 6 al kOXY)-Cl _6 al kyl, C2-6

al kyny ary kyI het eroaryl het er ocycl oal k aryl al | cyl,

cycl oal kyl aFKyl(Z. Zhﬁﬁ@Mm%ﬂapﬂ@yfllenaln@nﬁéfbéfﬁldéylémdallﬂktbl’léllk?roxadlami 3- Yﬁl-
and Q(an%gl g%gﬁn)% gﬁaymgeel ected fromH Cl1_6 alkyl, Cl_6 hal oal kyl, CZ 6
I

al ken aryl, cycl oal kyl heteroaryl and hetero%%eloalkyl

RgS and RYA! et o Z)- ﬁd@’pﬁéﬁdéﬂwfw@év%@lé‘d@b’ﬁ@wlF?IBOQIEE@‘BY}H Ryftoxadiazog 3 il oal kyl |
aryl, cycloal kyl, aryl al kyl, and
cycl oal(iwoﬁw%ﬂﬁm%%}m}g

'3 and R64 are |ndependentl sel ect ed from
H Cl.6 aI %{4 (@@aﬂﬁaﬁmq WMoropizmﬁl)aw@ﬂwroxrzzunmahwrhw -oxgdiggol-3-yl}

cycl oal kyl h SWoa cycI oal kyl al kyl ; or 1291 and Rh1l t oget her
W th tgrge ﬁ‘é’ )5\/?[5) are attached forma 4-, 5-, 6- or 7- nenbered

het er ocycl 6’a{4k{§tlF Zbﬁ{%)@p:’mo 4 ﬂﬂoro@heﬂﬂgﬂsmaﬁﬂlyﬂ@wiff@@é@ﬁ@fﬂ Wiﬁsrpxﬁ‘l‘iém#\'l—”ai}om to

whi chythev. are ﬂli 2 Qﬁ%“f .orma 4-, 5-, 6- or 7- nenbered heterocycl oal kyl
3
group t( th?pe F%gg Rh4together with the N atomto whi ch they are

at t ached féfrﬁ%r[éFZI)L@ -Bromagé-flgprophenyigamiatdydiesyisvnseyethd bl Ry toxgdiawp3-YR- is H,
CN, o 2, 3, 4, 5o0or 6; uis 0, 1, 2, 3, 4, 5 or
6; g[%ggﬂua%ﬁlahg)p%lﬁgm%ad&é@ 24. The conpound of claim 23, or a

phar maceut PEAFBjs(aideepmatbyerheart-NtHdteoH(3-Wemedin R3' is C .8 alkyl. 25.
The Cﬁ%%ﬂyl%ﬁm&']@&%%%mn@% m&hPPRS, %ggdaszay WropfaERfeabl e salt thereof,

wher , et éroaryl; wherei n said aryl and heteroaryl are
each opti ofd$. 5@1%@@g@rpmgtﬁlé1@ph§yyl]ﬂ\f {2- [(E?,Z) [#-ppms-4- MOB LLP substituents

i ndep arglngg%nyl C2.4 al kynyl,

Cl4 thQSﬁEM MO?&E&Q"%‘?%@ )@]I : %%X%M K@ﬁg %mo 0) Ny e,

C(0) Ole, O(‘Z({G)[F&?M) [@:@@mﬁg}luommylmmhmmmw@em -1 ecst(

NRgi ﬁé%ﬁ% % .e, P(12.1)2, P(OM)2, P(0)Rde, P(0) OleORn S(0) 1e,
S(0) & Isyf and "S(0) 2Nr 1R 26. A conpound of claim1 selected from
N- benzyl- 4- (benzyl ani no) - Y- hydr oxy- 1, 2, 5- oxadi azol e- 3- car boxi m dam de;

4- (Ani 1'i nocar bonyl ) ami nokN- ( 3- chi orl@gheny1) - N- hydr oxy- 1, 2, 5- oxadi azol e- 3-
car boxi m dam de; tert-Butyl

{44({4-[(E, 2)-[ (3-chl orophenypam no] (hydroxy no)net hyl]-1, 2, 5-oxad azol - 3-
yl }am no) car bonyl Thenzyl | car banat €;

4- (Am nonet hyl )-N-}4-RE, Z) - [ (3-chl or ophenyl ) am no] (hydr oxyi m no) net hyl]-1, 2
, 5- oxadi azol - 3-yl | benzam de; 4- {[ (Benzyl am no) car bonyl ] a no}

-N- (3-brono- 4-fl uorophenyl) - Y- hydroxy- 1, 2,5- oxadi azol e- 3-car boxi m dam de;
N 14-RE, Z) - [ ( 3- Brono- 4-f | uor ophenybam nol ( hydr oxy

m no) met hy11- 1, 2, 5- oxadi azol - 3- yl | nor phol i ne- 4- car boxam de;




1 -Benzoyl -N- 14-RE, 2)-[(3-brono-4-fluorophenyl)am nokhydroxy

no) net hyl] -1, 2, 5- oxadi azol - 3-yl | pi peri di ne-4-car boxam de; MCSLLM 4) -
{4-[(E 2)-[(3-Brono-4-fl uorophenyl )am nokhydr oxy

m no) net hy11-1, 2, 5- oxadi azol henyl pi peri di ne-1, 4- di car boxani de;

N- {4-RE, 2)% F(r@ylar’dﬁﬁﬁ’z@f Bcim@?rﬁéhwopg iy ek Wmﬁlmﬁ@ﬂﬁy&i 1, 2, 5- oxad
azol 4- car boxam de;

4- [(ngr%%/}y%oél?n %e ’lr‘?ﬁr Ealn 4Q%E Z) - [ ( 3- br ono- 4-

f | uor opheny¥- ){Z&EﬁErifai[@rﬁrdmg% W@b?ﬂ?ﬁwp](hﬁf%m&m@ﬂdlZg‘ﬂwﬁi}a@@lrﬁzﬁh‘l de;

MCSLLA 1-{4- (tnﬂuoro%l.]'etl%ﬁ%ﬁﬁgdm@yl p%néhﬁé—ér Q:%ofldnuglcl: uor ophenyeami no] (by dr

oXyi mno) - oxa ol - 3- ‘( 2- cyanophenoxy) acet ami de;
N {44(E, Z)Mﬁ@mﬂrﬁﬁﬂr{(ﬁr&‘)+E@&r@phéﬁvm¥ml)$méK®@0w)ln@mW}] 12,325
- oxadi g V. 4- ear boxam de;
N ( 3- S %(?r%ze£§ fy }u%reg u@l—@ﬂ)%Yaz&'eBeJabeRﬁﬁa |
{4-1(1,1- dr%ﬁe%dmbwdﬁ;j%i’)r[ﬁi oy orfelusydrhpehapitiody dioyyimino)methyl]-1,2,5-
M hyd é&iazlﬂ 2 E zoI e- 3- car boxi m dat ni de;
N-(3 nyuoro ény1) - AP- hydr oxy-4- f[4-(norpholin-4-ylmethyl)benzyl]m
ol 2, 5- o%‘ééﬁ amassarera@ﬁd;upmp Yetgino(hydroxyiming)gethyl]-1,2,5-oxadiazol-3-y1} -

- Oyang-4-
{4- [(% 1 CE] H%h%gnhr o% F%Xa%ldfumt hyl i benzyl | am no;\}
Nchydr oxy- W-24- HEd)Hi@r[ﬁQ@‘P'é -fRowahdyiirandiividgecyimino)methyNE1¢235 -oxadiazol-3-y1} -

- Br O”%iﬂ:gﬁéx%ﬁﬂﬁﬁ?yl) NT- hydr oxy- 41(pyri di n- 3-yl net hyDa

oxadl azol'e- 3- carbox m dam de;
N-(3 Cyano-Mi4- I(ﬁdﬁﬁérﬂewywMwawﬂklr)@mmn@mﬁm e hypdiskaidTHi, 2, 5- ox
ad ol m de;
4-[ (S%ﬁ%%@enzy am nol - N- (3- cyano- 4-f 1 uor opheny1) - N- hydr oxy- 1, 2, 5- oxadi az
ol e- 3- car @\(){(4 E{E@’&E@{fgomo ~4-flucrophenyDamino(hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl} -
N-(3-B rdgphenyl) /V- hydr oxy- 441Ht et razol - 5- yl net hypam no] - 1, 2, 5-
oxadi azo r oxI'm dam d N {4-[(E, 2-[(3 -Chlor
ophenyeam %%&Edﬁ (éaarvmrwﬁxfwn@pwm)mmn@(kydm@ma@@bﬂlsﬁ -1,2,5-oxadiazol-3-y1}-
yl} cygligg %gqul%ﬁgj@poxam de; N- {4 -RE ,2)-[(3 - ChI or

ophenyl dr oxyi mi no) net hyl] - , 5 -oxadi azol - yl}

coti nam de N-{4 [{ED)- [(&#Brdéme Rifluoroplenp @mmmroxmﬁhmiwé@m]ﬁ@}-‘( Wd!drol 3 vi}-

oxyi m,no), %Iﬁ@}d «2 ,5 -oxadiazol-3 - yll isonieotinam de; N-
{44(E, % I or ophenyDam no] Ghydr oxyi m notnet hyl ] -1, 2, 5- oxadi azol - 3-y1}
- 2- et hox ybehiz&#-té-Bromo-4-fluorophenylyamino](hydroxyimino)methyl]-1,2,5-oxadiazol-3-yl} -

{4 RE ly )am nokhydr oxyi m not net hy11-1, 2, 5- oxad azol -3-y1 }
- 3- ngt%?{lfﬁlg%gl%}a%’)g&gm}% {4 -[(E,2Z)-[(3 -Chlor ophenyl)ami no] (hy dr

oxyr m no) néf I 223 Bsom@%@w@zl@lnymmlyﬂKhydmymﬁ@%@ﬂ%ﬁiaﬁmmérazol—?»yl}~
2-Chl gr o be
{4- RE, 2? (% gﬁa[n(])]r dphenyl ) am no] ( hydr oxyi mi no) net hyl ] - 1, 2, 5- oxadi azol - 3-
yl | ben zam de{4-[(E 2)-[(3 Br@m-biflgomphenyl)amino](hydroxyimino)methyl]-1 2 5 -oxadiazol-3-yl}-
{4- RE, - enyl ) am no] (hydroxyi m notmet hyl ]-1, 2, 5- oxadi azol - 3-
yl | be%?a%&%ﬁ?%&é%ﬁag’ 4-Chloro-N-14-[(E Z,)-[(3-chl oroph.enyl )a
n ( hydr oxy Mad4nl6y. Aef(Prpomat4-flusropheani ot [dgdropyinmemimethylitd,2,5-oxadiazoN3-yl} -
(4-[ (B, nyl ) ami no] (hydroxy no) net hyl] -1, 2, 5- oxadi azol -3 -yl
-3,3 -E(%'}m %ﬁﬁ%&?ﬁ%ﬁﬁnﬁ de; N-14-RE, Z) -{(3-Chl or ophenyl ) am no] (hy
droxy m no)Vnetig £1H3-Brors- @7ﬁaﬁpplzegyl.)@my¢ (hydupxyiingedbethy ki deoxadiazol3-  N-
{4 [ ( enyl ) am no] (hydr oxyi m no) net hyl ] -1, 2, 5- oxadi azol - 3-yl
ﬁé%ﬁ%@iﬁ%&ﬂgﬂ@& N {4-[(E, 2)- {[4 -Fluoro-3
(t r| | | uor Nn«@tﬂh@ﬁ)hh@an é-ﬁu@r@pl(myléﬁf@mﬂ[iméylmmqt]wﬂt1 255 xadiggebdivhiz ol -

-yl n I

f[4FI Eg‘?{% d%ﬂ{g'%ér%?ﬁyaolr3otr}$rlsa€ 64{0%1 Bﬁﬁnﬁm nol (hydroxyim no)nethylk 1,2, 5-
oxadi azol - 8={#(# Ebif}- qu«-@nﬁyQ{ephenyf)armno}&_ydroxyinuno}methylj 1,2,5- oxadlazof 3- yl}

{4- [( fl uor ophenyl ) am nol (hydroxyi no)nethyll-1, 2, 5-oxad
azol - T%‘%‘%ﬁ el N {4 -RE,2)- [(3 - Brono- 4

-fluor ophenyeam noj (hy dr oxyi m no) net hyl] , 2,5 -oxadiazol -3 - yl}

ni cotinamide; N {4-RE , Z)-[(3 -Br 13fp-4

-fl uorophenyl ) am no] ( hydr oxyi o) met hy11-1, 2, 5- oxadi azol -3- yll ison

cot i nam de; N 144E,

Z) - [ (3-Brono-4-fl uorophenybam nol i hydr oxyi m no) net hyl | -1, 2, 5- oxadi azol - 3

-yl } - 4-cyanobenzam de; N {4 -RE
, Z) - [ (3-Brono-4-fl uorophenypam nol( hydroxy no)nethyll-1, 2, 5- oxadi azol - 3-yl |
- 3 -cy anobenzani de; N {4 -[(E, 2-[(3 -Bronp-4 -fluor

ophenyl ) am noKhy droxyi mi no)nmet hyl]-1,2,5 -oxadiazol-3 -yl -
2- napht ham de; N- {4 [(E Z) [(3 Br ono- 4 fI uor ophenyeal no] (hydroxy m



N {4-RE, 4-[ (3-Brono-4-fl uorophenybDam nol i hydr oxyi

i no) met hy1] - 1, 2, 5- oxadi azol -3- y1 thi ophene- 2- car boxam de; %I— 14-| (E

Z) [ (3-Brono- 4 f I uor ophenypam no] (hydr oxyi m no) net hyl]-1, 2, 5- Skt gzol
-1-p herl?%/ (trlfluororreth%/ )-1Hp razole4carboxamde MCSLL

4 (Acet y| ari- bl Exp-{@ Brppeflupiest %WB%IH i BERORIbY H- 1oy -oxadiazol-3 yl}

(hydrqwlﬂggegg)lﬁ@: hyll- 1,2,5 - oxadi azol -3 yI I benzam de tert-Butyl

{44( 04E, Z)-|(3-brono-4- f1 uor o henyeam no] ( hydr oxyi m no) met yI k 1,2,5 -

oxadi azol - 3-Byme-Nyif-iE)e-HA therma- ‘Fﬁéﬁ??ll'eﬂil)%’&? fagyiminojmetiyl]-1.2,5-

{4- REchﬁa[z@% gxf}&@&uf&nﬁdeuor ophenyl ) am no] (hydr oxy
no) net hy 5-oxadi azol -3-yl| - 1 -benzot hi ophene-2-car boxani d

N- {4- [(E 2}{‘{ K@ZB%%Q%Q'HWBW DA HETE Y B BR th 2.5-oxadiazol- 351}
W) rret Eéld]rméth?bgtaﬁb’ﬁﬁ@ azol -3-yll - 1 ,3-thiazol e- 4- car boxani de;

3- Brono- 4-f | uorophenyl)am no] (hydroxy no)nmet hyll-1,
- oxadl azol N34 -G -Brojeerd Shepiospmeen o Ka poX appdetbyll-1.2.5- OWWQ& 3 bﬁaE Z) [(3
- Br ongqhwr]‘yll)g&g&gg@nyHam no] (hy droxyi m no)nethyl]-1 ,2,5 -oxadi azol -
yl'l thi'ophene-3 -carboxam de;

- Br onp- 4- f IMJ*'d‘rléﬁﬁéE@ﬂ%@ﬁ‘?ﬂtﬂ?ﬁ‘?ﬂ?@%%‘ﬁ‘fl@ﬁ}@ﬁﬁxﬁww)@@% 1 gxaeniedren=3dy1 |

C1H- i mydazehfndakieboxam de; N {4 - RE 2) [(3 -Bromo
-4-fl uorophe %Ham no] (hy dr_ oxyi i no)mnethy 5 -oxadi azol -
4- et hyl - 132 BUEKI-Ha @m @ﬂaowalﬁ%%wpal@lydroxymnwnef{ﬂﬁﬂf(2é 0)@)118{1%1? YHBr ono -4

-1 uorophepwlhaphiaglidhy dr oxy| m o) met hyl] -1, 2, 5-oxadi azol -3-ylif - 1 ,2,3
-t hi adi'azol e- 4- car boxani de:

Z) - [ ( 3- Br oAD4LE. Zhaﬁ@ﬁw%ﬂyaqwlﬁamwaﬂ&wﬁrwwaywww 2¢5-oxadiagdladdilaz ol -
YUy RobhoRERZ] %aig%éé}lz nidzcar boxani de;

4(Amnorreth DEI— 14- (‘3- br onp- 4- f | uor ophenyHar ni no] (hy %

no) met hyl | N-#-BEE)- H%ﬁm%%61ﬂu3rop@efyiiafﬁé?ﬂﬁaﬁf(&émn0 methyliyl 22 hitasofd -

-Broma 16 1%9%&&%@@%&& gme&gﬂybeﬂza&meﬁi(Z phenyl et hyHam no] car bonyl ami no) -
1, - oxadi azol e- car boxi m dam de; ono- 4-f| uagr ophenyl). - 4-

{1 ( cycl opeAt IfFAF Ki-H & Reary iy ppahesy)aming) (lafégpm@ﬂ@)@ﬂhyl&éeﬁ aropet3-vi-

- car bex), b, fakldiperidine-4-cob:3middk ono- 4- 1 uor ophenyl) 44
{[(3- cyanophen eam noi car bonyl | “am no) - N-hydro - oxadi azal e-3

- car boxi ni datfrl§e2)-[(3-Bromo-iflupiaplrgyl )anZJ‘O]Ef(YﬁfOBVW)WGthY}ﬂU@ﬁo‘ﬁﬁ@ﬁ%l‘ﬁé’rlrﬁ no] (hy

dr OXY'I r(}nel‘ﬁ 1@151%%}%11)81‘1(1%1@ +aarsoRAdEZ01-3 - yl) - 3 -tert-butyl- 1
-neth rbr{g‘a/r azol e- 5- car boxam de;

Z) - [(3 Br offotd4i(£, %Hﬁmﬁﬂyaw%wmm}&mquq}%w 129 adiagadiazol - 3-y
- 25 E}E&QQX%@%%Q%lgﬁdcarboxamide N 144E, Z) [(3

- Brono- 4 fluoro hen eam noj ydrox no)rre 5- oxadi azoq| - 3- 3(11

cycl opent afeddibék RO~ MEEIF”Y amno}(l’fﬂ-‘if"{"wﬁﬁ@)ngjylﬂ 43 Sﬁfxa@ﬁ%?j 3f | uor
ophenyla Q%,l;%gr oxyl no) met hyl] -1, 2,5 -oxadi azol -3 - yl {butanani de;

N- {4 [(E g? 94@ -Bromo -4 -fluoro enyl)am noKh droxy m no rrethyl}] 1,2,5
-oxadi azol Nald- N 1)-L3-Bropaq- ngp@lﬁaﬁﬁ] n Q1ydroxy1mmo N@thﬂ}tié S-oxadiazol-3-yl

Z) - [(§n§;0gg@m%1dfel uor ophenyl ) am noRhydr oxy| m no) met hy1] -1, 2, 5- oxadi azol - 3-
yl | propanam V,l?) 4(3 -Br

ono- 4-f uowoﬂﬁé%ﬁbﬁﬁnl%ﬁ@m ﬁ%?rakw W PRyImnoymethylsk ddraxadipzog 3oty |

cyclo A de, id
14- REE]%&%??%&Q%&ND fI(l)JXglrntljghenyDam no] (hydr oxyi_m no) net hyl | -1 %

| -3-yl | - tH-BERA il el &) @%ﬁgwr@éhenyl)amno](INglroxyunmo methyl]-1,2
{4- REO)QiIa[Z((I‘?B' ﬁ?é?x'ifﬁo)éarﬂ&f}'fﬂfloﬁﬂﬂfaﬁéﬁaaﬂ'}IElQ&r(dlﬂ")édlr QX¥ddxhlae0) Met hyl1-1 , 2,5 -oxad

azol - 3- enoxyacet am de
{4- [(E Z) {V(@ i@?bﬁ%lﬁ%mmq ﬁ@ﬁ@ﬁﬁéﬂﬁw%f%%ﬁ%%%%&%hﬂhb%e%@ﬁ?}ol $-¥8-5- oxadi
azol - #ﬁz%ﬁ%@&%@&@ﬁmxam de; N {4-RE ,2)-[(3

-Br orm | uoro hengl am no] ( hydr oxyi m _no) et hyl ]) 1 ,2,5 -oxadiazol -3-yll -
3- et hyl buf‘faﬁ‘}a{h£ ébL( Bromo-4- ﬂuorophenyi)ammo](hydroxylrmno methylj-1.2,5-0xadiazol-3-y1} -

{4- RE2 Qefh[ { §3§ﬁlg%ﬂ,ﬂ_cgr{,&@{n%henyDam no] (hydroxyi m no) met hy11-1, 2, 5- oxad
azol - f 3 -pyridin-3 - yipropanamde N {4-[(E ,2)-[(3 -Brono
-4-1 uor ophenyl ) am nokhy dr oxy| m no get hyl] -1, 2,5 -oxadi azol -3 - y1}

gui nol i ne- 6- ear boxam de; RE, Z) - [(3

- Brono- 4- f | uor ophenyl ) am nol (hydr ox m no) nmet hyl] -1 , 2, 5- oxadi azol -3 -yl -
2- (4- ehl or ophenoxy) acet am de; N {4 -[(E,2-[(3 -Brono -4
-fluoropheny )a no] (hydroxyi mi no) met hyl] -1, 2, 5- oxad azol -3 -y1) -

2- (4- bronophenoxy) acet am de; N 4-RE , Z)-{(3-Brono-4-fl uorophenyDa
nol (hy dr oxyimno)nethy ,2,5 -oxadiazol-3 -yl -

2(4-fl uorophenoxy) acet am de; N {4-[(E , 2)-[(3-Brono-4-fl uorophenyDa
no] (hydroxyi m no) met hyl]-1 ,2,5 -oxadi azol -3-y11-
2-(4-tert-butyl phenoxy)acet am de; N {4-RE

55- oxadi azo



N- {4-[(E

2) - [ (3- Brono-4-f| uor ophenyDam noRnhydr oxyi m no) net hyl | -1, 2, 5- oxadi azol - 3-yl |
- 2-(2-napht hyl oxy) acet am de; MCSLLP N 4-RE, 2)-[ (3 MCSLLP

- Brono- 4-f | uor ophenyl ) am no] (hydroxy nino)nethylk 1 ,2,5 -oxadiazol -3 -yl)
- 2-(2, 3- diri-BEphedbapy-ddhpmphaiel)amino)(hydragyimino)methyl]-1,2,5-oxadiazol-3-yl} -
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conprising a conpound of any one of clainms 1 to 27, or a pharmaceutically
acceptabl e salt thereof, and a pharnmaceutically acceptable carrier. 29. A
nmet hod of nodul ating activity of indolca ne 2,3-di oxygenase conpri si ng
contacting said indol eam ne 2, 3-di oxygenase ex vivo with a conpound
according to any one of clains 1 to 27, or a pharnmaceutically acceptable
salt thereof, or a pharnmaceutical conposition according to claim28. 30.
The net hod of claim 29 wherein said nodulating is inhibiting. 31. A
conpound according to any one of clainms 1 to 27, or a pharnaceutically
acceptabl e salt thereof, or a pharnmaceutical conposition according to claim
28 for use in inhibiting i munosuppression in a patient. 32. A conpound
according to any one of claims 1 to 27, or a pharnaceutically acceptable
salt thereof, or a pharnmaceutical conposition according to claim 28 for use
in treating cancer, viral infection, depression, a neurodegenerative

di sorder, trauma, age-related cataracts, organ transplant rejection, or an
aut oi nmune di sease in a patient. 33. The conpound, salt, or conposition of
claim32, for use in treating cancer in a patient. 34. The compound, salt,
or conposition of claim32, wherein said cancer is selected from cancer of
the colon, pancreatic cancer, breast cancer, prostate cancer, |ung cancer,
brai n cancer, ovarian cancer, cervical cancer, testicular cancer, renal
cancer, cancer of the head and neck, |ynphoma, |eukem a, and nel anona.
MCSLLP 35. The conpound, salt, or conposition of claim32 for use in

conbi nation with an anti-cancer vaccine, an anti-viral agent, a

chenot herapeuti c, an inununosuppressant, radiation, an anti-tunor vaccine,
an anti-viral vaccine, cytokine therapy, or a tyrosine kinase inhibitor.

36. The conpound, salt, or conposition of claim 35, wherein said cytokine
therapy is IL-2. 37. The conpound, salt, or conposition of claim 35,
wherein said chenotherapeutic is a cytotoxic agent. 38. The conpound,

salt, or conposition of claim32 in conbination with an anti-CTLA-4
ant i body.
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