Smal | Mol ecule Inhibitors for the Treatnment or Prevention of Dengue
Virus Infection CROSS REFERENCE TO RELATED APPLI CATI ONS [00001] This
application clains priority to and benefit of U S. Provisional

Appl i cat i OYP PY/18934058, 263, filed June 3, 2008, the coREEHEWOUY4SIMI ch
are hereby incorporated by reference in their entirety. FIELD OF THE
I NVENTI ON [ 00002] This invention relates to the use of benzoxazol e
derivatives ‘?Pg‘ﬁ"tanah SI tions contai nleé% t he sane,
for the tred SSriny “Ef-&%ﬁ 55 5PS (PeEBent 108 YRR ¢
the flavivirus fanmily such °4 lFB\?eF %‘H"&N fever, West N le,
St. Louis e N {1 3 ] | ey encephaliti s, and
Japanese en S HH eI ON [ 00003] Dengue
fever (DF) |[90am]acuthe5f eﬂmslslcmtdbeeamﬂmmedrbyymmmﬁ If)@:lﬂfl(ﬂ osel y
related viru ero 3

fever is clags?f%e 85%5%033 Eptpg |%i|%ng:él\l- g%g ari fI%JSl Tht

cl assi cal dénga@dd.ever, contdrite ndr ehsadvere hordasy Jde:mgpermtesrmrbtyhagi C
fever syndro é%@@ lna?gegreneg)l{e g@ock syndrome (DSS). Recovery from
i nfection fromone SEero € pro uced Iife- long imunity to that
particul ar ser otype but pr OVI des only short-lived and limted
protection HgE T OFVENRIOR her serotypes (37). Dengue is a
menber of t i\ d y V. sense
RNA vir usesqv\/lqgééeljvhurkrlalﬁ %g‘{%ggeoﬁs rg?%sg&l zraic(r?l Sgg eOQ) ggc\?/}%érét?s%(m/) ,
yel | ow f everevivaisi(oeFend Juplavss eaeneephalsi t:plsp@mrtu@n(SJEV) and
tick borne ephephalid ichevbids, (HEEMe ARG QhResS. plleeawgm of
transm ssion Is via ‘of "an I nf ect egl Aedes "aeQypti nosquito
whi ch is fouadai rﬂltsre@ﬁﬁéaﬁsmasmﬁ viopitds fﬁ@'gi@r@ﬁaﬁ@mnbytmmorl d.
[00004] Each.ygaiqdeF-00al epidames-pf flangueicause shgnificant
norbidity and m)rc%a lity, soci aI di sruption and substantial econonic
burden on t R8CSRR3 Eittiiss HEPEcTted bot iRt ¥pdsenfeieeprt aFiatdirén and
nmosqui t o coptpehesdangugnks: cansi dered by the Wrld Health

Organi zati on %V\HO) to be the nost inportant arthropod-borne viral

di sease with an estimated 50 mllion cases of dengue infection,

i ncl udi ng 58QcRERLE orases anEN40800 deat hs wor | dwi de each year

(37, 38). WHO esiinmaies fhal ’rort% percent of the world £o ul ation
(2.5 billion®BE8H e)PeBrECat TS K Fbr 1P BYELS aheP DS fiéef? SPengue i s
al so a NI Al baGateger ynA pat hageriapdly nedierks ofrbd eedetepse,

represents ificant threat tao United States froops overseas.
Dengue is a Dﬁ&rerg ?hrg@f %a Ngrpﬁhﬂ T iDEQQV\?t%"a?rdﬁarratl c

i ncrease i n::seve:temzh sease om ithecpasicd cheanstencltidisngntm] or

epi dem cs in,Quba ag]tn% Venezuel a, and outbreaks in Texas and Hawai i
(4). Fail ur &€8°cSHt ro1 P he" modquit ot VeGP SRECTh888esTHeue

| ong- di standnembralvaejima‘eeecmntrrdxmeedDmm A hed nereasehand spread of
dengue di seg The acteristic f dengue as viral rrhag| o
fever virus ?grf%r opod- or%%cove Je?rgrgplrne%% 3ﬁdf%5n abie f Wduci ng
a great anopmbdofegelilfgtarngdamageiapdeeliiaitt pagtacruhammaeonemnonse
that can regylt (piils(?%\{:eogég IEPJJth?c% csih%c‘iw—n%fegdfr})e (). rakes this
virus a uni que reat to I oyed itar erson around the world
as wel | as egatnavelrer 9it Dh¢ rmee’alsere‘gmmas (BP#ep%ﬁrradlﬁess dor both
bi odef ense gRAnLorod hePURLLE138LLN-Chal) Gages Dased By dengue wi i |
requi re the devel opnent of new vacci nes and antivira er apeutl CS.

[ 00005] DengaéltairsesnseyBialvilyssesseessltinannerdesdeong séverity

bei ng det er ni,nedsd neRAr ki Py PLLA | bJﬁ‘fE)E%;eQ'loW kba diifter ??E&V)ser otype

of the virus. Cassic dengue fever egins 3-8 days after 'the
bite of an iJAPeeted InssgOrt ot Bhd lirsschdf Aot épRzeiCPosGEden onset of
fever, headaghepnback Paiibys] pistly)Pahdag & UIRAS| eSs dddee rash, and

nausea and vomting (21). DF is frequently referred to as br eakbone"
transmission is via the bite of an iniected Aedes aegypti



[ 00006] The pathogenesis of DHF/DSS is still being studied but is

t hought to be due in part to an enhancenent of virus replication in
macr ophages by heterotypi c anti bodi es, terned anti body-dependent
enhanceneﬁyoe%&ﬂﬁm?%) During a secondary infection, wWfEHUEE6ent
serotype of dengue virus, cross-reactive antibodies that are not
neutralizing formvirus-anti body conplexes that are taken into
nonocytes a erha lls (dendrjti.c ..cells) .and increase the
nunber of iﬁ%éé?%%ace‘ﬁg %g)%mﬁﬁﬁgnléé§34¥% ?ﬁé dgfﬁﬁgpﬁg%fof
cyt ot oxi ¢ | yrphocytaaunki the canrldesult in plasnma | eakage and t he
henorrhagi ¢ features characteristic of DHF and DSS (21). This

ant i body- dependent enhancenent of infection is one reason why the
devel opnent [8P08dkucdeebstasr virgional heidamavenct oldrerusocdinsd i cul t.

A Lhough | ess (L eauaml o PHFADSS £aNmoeChs Bf L sEopli MBLYubBISPLI-AN
(33), so virus virulence (16) "and i nmune activation are also believed
to contri buegPebrti@ lpgravgeediuscen thehd seaset{ss RrIfpODEO Ao tBengue
is endemc iR PRERs tFARLO0 COUNLE LESaAD WfhiCRo LR ATBI hCAS,e the
Eastern Mediterranean, Southeast Asia and the Western Pacific. During
epi deni cs, aft aeRs¥ares Bantlve WeslAi GrrHd 8099006 T hdWBRk cleptiebl e
popul ation. Akl ndOuUr: $RL-eLYPes @fr obbe- Il FiéS vaE 81 SR LR, VOL | 4w de,

i ncreasi ng the nunber_ of cases of the disease as well as the nunber

of expl osi vESGUTBrEakd. Mihl 0 raEse %&a@ﬁﬂ%{e tREPE ARy e 120 BA W20
reported cases, 0fo deIgUesks 4Ne 2ANBND CaSe @l-0n8r Wit iul4 a3 dyLases of
DHF, which is nore than three tinmes the nunber of den%ue cases

reported in ‘$e Ader s SPRI¥ES (23}, T9060008F e Hert§Ge " yeitorte,

appr oxi mat elpypliakind nal.engt nigopsbpis) afreaaki s ,rosi DY) epist,r anded,
i nfectious, %si%ixEHFense RNA that is translated as a single |ong
polyproteinag elPewet /i'nPER9YS Fhét§ent Mt iy EBahpEEed foP 2SRV

nonst r uct ur ahd( NS) et eifnn geneseand, t tewe sshruct wWialnigiodet N genes
whi ch encod%h;hetnuckgo%agségifro ein %;Qd a_menbr ane- associ at ed
protein (M, -M4Raan efV&FOpatprét &FR°TE) T RE*Ronst Tt aF af” pr ot ei ns
are invol vedrengyng alhrRNA teplid:xat poar {3b)witwi &alrassarbl yoramd t he
inflammatory con qggn4%eggetq§1§%§eagg 4&3%arghe rictural proteins
are involve naln?y'iﬁ‘V|raIlpar i 88" for tioanggﬁ}n?h@aﬁﬁecursor
pol ypr ot ei n epsdehiay eich BybgehtdilVanepnotei naskesutiorseparat etdre
structural protelns; (18), }“Qiihuereat}é' E&‘ég%ric flgdm on&INARE, Gl eaves

t he nonstructural Ttegion of the polyprotein (6). € genone i s capped
and does notinkaveses pcl yeAy-dadtange theved hend buttiipstteddthasiea
stable stem, r 2C, of. il [ j Gation of
t he genoniCZE%%Q?g%fﬂgigﬁg?gﬁéﬁi?%géu%6£%e%%§Fa?ﬁ%égggﬁgﬁgi%éiééfhe E
prot ei n and cdndengeoesis éceptaor -medicrabed. @ fdoeyt vsiss f(@irtbaerbdy

| ow pH fusi gn.i8, | y8SQMRS£29) anfheavis Al GengaE.i.s thgp.gncoat ed
and translated into the viral precursor PpLyproteln, Co- and
posttrans| atFeHEF PF stedeLyRF ciPreoeessl My Sdpandt @3 enst Feerasal and
nonst ruct ur ah pr ehei NSy 1Then RNArdepeodent RNA prbyeraseqabong with
cof actors synthesizes the m nus-strand RNA which serves as a tenplate
for the syntR&&PFsti¥s tHEVPr dgemPUSl GETRTY arvd dRRAC YD M IVFrBY
replicationdeSsPRADY aneuassecd al@da( s B4 akokbowngicepl tgation,

t he genone i s encapsidated, and the i mmture virus, surrcunded by a
li pi d envel SPEPBUHS FFAHG Fhe” TIRFERPOTS fHe Pel P OREIFIEE TS Bécome
gl ycosyl at ednanguiBi 4L avk hUSIES] 1&hgek ebeasedyoub shee ihe eedlire
Essential st geé or(Prccess during the virus life cycle would be
possi bl e taF%et SYOICHRATLPT | &Y PG BR° M ¢PFAY dtug and i ncl ude

bi ndi ng of tdrerwpsmsidsa the cell through the E protein, uptake of the
virus into the cell, the capping nechanism the viral proteinase, the

viral RNA-dependent RNA pol vnerase, and the viral helicase. [00009]



[ 000011] The present invention provides a pharnmaceutical conposition
conprising a pharmaceutically acceptable carrier and a conpound
having the foll owi ng general Formula | or a pharnaceuti cal

accept abl QAW 1¢¥r eof : R1L R2 Formula | wherein A PQTNS%PW@S%
and Bis Nor CR5 wherein and R6 are independently selected from
the group consisting of hydrogen, substituted or unsubstituted al kyl,
al kenyl , al cycl oal kyl . het erocycl.qal kyl._ arylal.kyl, aryl,
heteroaryl,%ﬁggé%&y,“3?&?I%§¥Tﬁafﬁ %?%;‘%@FS%%%EQF%%y?“éﬁ%‘%%é}

aryl acyl oxy sehet &rwodreyhgcyd teayninabikyh spdfrobyl pxigr amfestl fromygltbxy,
thic, alkyl Lhi,oe a1yl nL0, am 0o (ALY A Ny dlAl I B0 NPeyer
cvcl oal kyl am no, ﬁéterocyc? al Kyl am no,” aryl'am nc, heteroarylam no,
acyl am no, dPy} desdiars Gof dreteradaryl| oy lkamenof at kydfsgkédnyl am nc,
aryl sul f ony 1N |, .a L s V, | kyl i nyl,
arvl sul fi ny}n,agh%%'e? gag%vllguf%%ﬁéerﬁgﬁé ?gﬁ%ﬁ?éb%ﬁyéﬁsegﬁ %I g%ﬁ%nyl ,
aryl sul f onyheafeths.odeykspi fonyloinanpaosulef @agslesubdei rased and

am nosul f 0Nyl CArReXY%onal kaxVeanbopY | +c Gielashky) durearbond s
aryloxvcarbonyf, car banoyl, substituted carbanoyl’, hal ogen, cyano,

i socvano, andrarkraie’of<upt i ofaltty tRBsarfyTRECTBgetitfediREese t he
carbons theygke atlachedst orfor m,8 §é@ﬁ§!Hﬁ%t§Sp£81d#¥%6b§éé$¢§ﬁ%j
ring, which may be aromatic or non-aromatic and optionally includes
one or rnarewhégeV%ﬁﬁﬁﬁﬁ§ PRS t FRPTCSAGORNS iPTEPR offe IPIRSSFIRET wit h
an aromati C s@kpabi Phat ke sbhfY, dengue WemotrdRE:id AL Ndgpendent) y
sel ected fromthe group consisting of 0, S and N-Fe, wherein Ris
sel ected fr&nfthe” gioEp eBRsTStivng efe HydridgeRss %k HenIEe KERNAT -

al kvnyl, cyebealky) sHheterosycd0ahkyl , ras Wiakkyd i ardtarabet erear vl ,
acyl, arylacyl, heteroarylacyl, sulfonyl, am nosul fonyl, substituted
aninosulfonPW,hé?%d%?ﬁﬁrbﬁﬂ rIe0eRI o gt Koy EEF botRA Aemerrhagic

aryl oxycar bgaghensdd bamavhks sndSubstiéuted easbamwdch, and R1 and
R2 are independentgy sel ect ed fron1thf%€ro%%gcon istig% of _hydr ogen,
subst i t ut ed *BFEERSUBEERRGL 88 dikyFS Rt KeRA AP kinyY |, ¢y cl DAl kyl
het er ocycl oakkyle @rodiakkybtiyrcmy yipsshet eradraytbryaf&kylurey anar vl oxy,
het er oar yl ox acyl oxy, aryl acyl ox het er oaryl acyl oxy,

Kyl oul F o BeSSTaaRis afb Sty L r ot Thed sUaf v ave gPRYT Atho,
di al kyl am neancyeioalkylkanhn Ipetar beycd odlthyhanmIxsnsar yl am no,

het eroaryl aming, _acylam.po. Alylacyl am no.. heler oo AcKLan N0 e
aIkyIsquonngnlnb, aryl'sal f onyl am nc, dbyy; aryl acyl, -

het er oar yl aeyl hiahkad SWEf wavhqutarykstkéntny |IDHFhbeertmaroplesal feaning
hydr oxysul f I | sulftonyl,. aryls nyl et.eroaryl sul |,
anincsulfon%%%sgu %b%%%#g 95%%%%%ﬁ?¥%n%%%g%éﬁ Sgyéghqﬁgéyggf%%ﬁil,
cvol oal kyl oxypeatboay 1w’ thr whoxgicaredy b0 cHitbamovt | resistintut ed
carbancyl,  ¢%ap:al SOMAA0. AN Al L0x Olc o0 10021, Rheands 2

t oget her wit e carbon they are attac ed to may Torma substituted
or unsubst i tapeed ¥% hy)) -whi ch optionally includes one or nore

het eroatons in the ring and optionally is fused with an aronmatic or
al i phatic rin%; R3 and R4 are independently selected fromthe
group consi§@iﬁ86bffﬂVﬁE@QEﬁae%ﬂﬁéﬁl?faP@é? S, 18l Ry Peéyel oal kyl

het er ocycl oalihyh e ab W alsk¥hou@tyloo BEt @ROANY lbaraCl arPlehhak¥dment
het eroaryl acyl, al kylsulfinyl, aryisulfinyi, heteroaryl sulfinyl,

hydr cxysul f 6ifvliTas KEARGERERYT , ITaMPrEaPRaRA PYhBEES ARSI f onyl

am nosul f onynt 186Bsdd t uledeam Nosik 0nYbenRinkOXMER ARV, (ADE)
cycloalkylox&garbonyl, arylox%%grbonyl _carbanpvl, and substituted
carbarmoyl, of2’opPPBHH 13 SRECHMRF YRA T BGet Her "Witth? t e Ti'EPbgen at om
they are attehedsd oof Aeiyae Subsid,t dbeds oreddtsubstntiddeti Mgt Whi ch

optionally includes one qr. more heteroatongﬁkp t he rin%

optional |y i%°f 0Sbd Wt A AT offHtS ¢16FS J gRaCY cCF Ty,

are taken into monoccytes and Langerhans cells (dendritic

egzghat



Rl or R2 and R3 or R4 together with the carbon or nitrogen they are
attached tc and the carbon that Z is attached to optionally forma
substituted or unsubstituted ring, which optionally includes one or
more het eMHARWHR4PH the ring. [000012] The present i nVERUSHAYSMher
provides a nethod for the treatnent or prophylaxis of a viral

i nfection or disease associ ated therew th, conprising adninistering
in a therapeutically effective amunt to reof, a
compound. of CPOFRUIE SBEFGIF DY BHAYHhHCPERTTY" AEdan: bl o Car

t her eof : RllE%dstwrﬁﬂeaabtlvatlommhereytbﬂemls m&mphdayEESaﬂnhdhlcanN or
C- R6, wherein and R6 are, i ndepend ntI selected f the gr oup
consi sting 5FSR§%rﬁb§hasgﬁb%§| Fed" or e%sﬂﬁ?f ?%? ed agk alkenyl
al kynyl , cycheab&ydsishetepdcytt @alkikyss aryl.afkys aza;rlynloplyheteroaryl
hydr oxy, al kyl en QYo [ REOBLYLONY, GEVLOXYe K BB

het er oar vl acvl 6x 2l KYFSTr onvloxy, ary SUrfonyT ox

al kyl t hi o, deybtbwm&ntawﬁn@ satdedsdnil nog cding hybaquufn te be 50

cycl oal kyl a l-kyl.a _.aryl t Y. no,
acvl am no, gﬁ? ggﬁﬁ%n]2%%8%§@e§%%r@}8§@T%§£ 3§gyﬂﬁij¥§hﬁ gﬁ§f%ﬁ¥ﬁb
arylsulfonypanmﬂey:adyhtlanytébylsohetem@amypéev¢e @leky @ Frimyle,
ary! su {1 nyhocHGLET ARLYLSUL L4 s QUM XYL ODNLe ) Keybsul fonyl,
aryl sul fonyl, heteroarylsul fony anlnosu fony stituted
anlnosulfon?ﬁthe@¢mﬁﬁaﬁ Oélk@&y@a&@eﬁyKQGhycloalkyloxycarbonyl,

aryl oxycarbonyl, carbanmovl, substituted carbanoyl, hal ogen, cyano,

i socyano, and nitro, or optlonally R5 and R6 together with the

car bons the¢05987bttQﬂﬂ%§6 io dslonig dubaese hed B0 wrsabstet utted

ring, whichamay.be A[OmRLLEcOf, NOR- BEOFRL] 4:8NHe PPIALNA! bYyuiwcl udes
one or nore heteroatons in the ring and is optionally is fused with

an aronat i c SgEtald Phatidc TRENERS TS Feanti 2 AVEinadepelrdentt y sel ect ed

fromthe groupacRNsisdd RAnObe is %:L%Hdaé\l‘ﬁ—,fao\%hgfettﬁb Reustspeabrct ed
fromthe group consisti of hydrogen, al kyl, al kenyl, al kynyl

cycl oal kyl , PREVERbESL &ﬁkttur ATCAVRGS | O%ratlf ANERLIS Wer%gﬂ

aryl acy: : he;toetteatdfé acﬂcgegbﬁrﬁ@rtﬂel n&zﬁ]%(éh@&iﬂ fcapys, o%l.thh&t Bl sk ek

am nosul f ony on cycl oa oxycar bo :

aryl oxycar b&iy et t f%dﬁﬁvpuxaﬁﬂ 8§P#?%&%ﬁiQF§L h& In 2002 f97 ang
R2 are independent) ycinal-eated f,roam, the gegnnleeoasﬁéeidﬁ;deﬁg@gdm0gen,
substituted or nsubstlt ted al kyl alk | oal k

het er ocycl odl y#me%ﬁﬁﬁ ﬁPe %ﬁ§¥14hg %éﬁﬂ ¥€%13§V¥ﬁar§lol?
heteroaryloxymaacyhﬂxy;maeytﬁ@yhmmyx het@emwmwbasé@omxmrted in
aIkyIsquononfon ar Isulf9Q¥%0ﬁ¥? al kyl thi o, arylthio, alkylam no,

dlalkylantno cycTankyIantno et'érocycl oal kyl am no, aryl am no,
het er oaryl am nc, acyl am no, aryl acyl am no, heteroaryl acyl am no,

al kyl sul f ony, on ryl.acyl

het )er oaryl acljy%%gfkyﬂeyuld%&{h %atnt%;ﬂ éu???f ){lmaﬁét‘{ r%%/try éﬁ %len?tlh
hydroxysulf@nwblsa$Myﬁ§uﬂﬁ0ﬁ§r, smnwﬂsuﬁtxﬁnﬂed het&soarpssul f onyl ,
e P ¥log 18ubstdd-ieed AT asUL! 0DYhe1 SAUDOLYa A yegEponyl

cycl oal kyl oxycar aryl oxycar bon anoyl ituted
car banoyl , eyemer0tebtwéﬁ@1eWﬁaJﬁttﬁ@) OHNbﬁFmémali@(FmPQﬁﬁdPQf

Loget her wi (L LhensAIb0RBEY B BLbREHEhdRMRYal OLBA Substituted

or unsubstituted ring, which optionally includes one or nore
het er oat ors StfuchBr# rfgfoéﬁéino%ﬁft@na‘lhl‘—? i BNFafFe R BIC EHPCaAPORRL i ¢ or

al i phatic riﬁh%te1n Kn R% %@Qbf%béﬂd%sb@d§9QPQﬁ%%EYnS@hEC%%Q ffomthe
group conS|st|nq drogen, al kyl kenyl, % cycl oal kyl
I

het er ocycl o0& OP%rIW%HQRVI (Eyr yihe ﬁét‘%Fﬁ%ﬁt}HTa] 85‘9/ eing gracyl
het er oar yl ac\vol1abiyl s uWlifdaNykya replication (35), viral assembly,

and the inflammatory components of the dissase (19). The

structural proteins are involved mainly in viral particle



aryl sul finyl, heteroarylsulfinyl, hydroxysulfonvl, alkylsulfonyl,
aryl sul fonyl, heteroarvlsul fonyl, am nosul fonyl, substituted

am nosul fonyl , al koxycarbonyl, cycl oal kyl oxycar bonyl , )
aryIoxycaWﬂ%HVP@“@%ﬁbaanl, and substituted carbanoyl , PeFUBSPYYAML y
R2 and R4 together with the nitrogen atomthey are attached to forma
substituted or unsubstituted ring, which optionally includes one or

nore heteroatons in t ri and optionally is fused with aromatic
or ol i phat | SOPTRG Tadd) | T BSsP P B s B e s UsrRel Ri 1 b the
carbon or nkbtbogear tdreyeanasat ttachedatarcandet berwardyren thateidsi s
attached to optionally forma substituted.or unsubstituted ring,
whi ch opti or{apf % Vfr}lnlcll“u el One ‘gfoﬁte)?epﬂogct“épgg?o%eﬁvﬁst ﬁéeri ng.

[ 000013] O hensobjeutrslandyady axit agespofyrtrhéspn es®nt Thavesddren iwi | |

becone appar.en r t f i.nNg Gl iRt Lot pend | ai ns.
DETAI LED DEégﬁg%én%@ 828%% J[ %%T?gi?ﬁ%@%ﬁ?l% t%%rrgou% L5 he
i nventi on aresbéad Hesf el boswly sgenetadr Formgkard :nResRary fdornul a |
wherein A i G a i.s.:N o ~R6, .- i N;2R5 -and are

i ndependent %g%ie){letgt elgsz ?%m%%%%?oéﬁ%%ﬁsﬁ”ﬁ?ﬁ% F{(}{’A ﬁ;gr ﬂ%ﬁ,

substi t ut ed vérvanzulskst tputed! Wiaky recap ke viaatky iy lproggen caikyl
het er ocycl 0glkylyodl Yeabkyb r - @itk BELRILAMYL: s YEANONka B Kiduow,
aryl oxy, heteroaryloxy, acyloxy, arylacyl oxy, T:let er oaryl acyl oxy,

al kyl sul f ondnexen dr yivsareeey| Gy . The ci*ma@llkgreen,%ityFehi o, ani no,
al kyl am no, ,di-gkkyd afHan@ra ey el QR kylammo ket epacyslseal kyl am no,
aryl am no, hetoroarylam no, acylam no, arylacylam no,

het er oar yl a®l8RF 7e 1 7al K9r sitd GPIaRTHE. 2 EOPPS UPTUMRAA-Ac, acyl,
arvl acyl, heterosd ¥WAGkbaratdylsidl ELnydsuanybsdl fddWructural

het er oar vl sul fi nyl, %dr ox%sul fonyl, al kyl sul fonyl, arylsul fonyl,
het er oar yl sEFPERYES - FenBYLT FRRATENE UBSt iIRAHYBATATR ISR BhE

carboxy, al kexyeeshonyhineyctoaldeyl axyeardrennl, Rt WHaxKeaebany las
car banovl, substituted carbanovl, hal ogen, cvano, isocyano, and

nitro, or optirBHRITY RSTahle R GGEERe?t ileh PERECAMIERS St ar e
attached tozher ms subshit déed @t ivASUDSidribitad féng.iawbiichy mmy be
aromatic cr 3qgn-ﬁromat,i ¢ and. opti.onal g}%/?i ncl udes one or

in-t

.nor e
het er oat ons TG 9andPt Gt Pon ﬁ%n§“?u§%aewapﬁl§%t%4’ormti c
or aliphati @nsi Bge immaturX, vi¥mand sdratcendsadepeadeniily eaekested from

the group consisting of S and NoR7, wherein R7 is selected from
t he group c%ﬁ?ﬁsﬂ‘h‘% tg’F g{ﬁ@?%g@ﬂ,' éﬁﬁy?rfv“gloﬁ)‘e'ng}f?teallrksy%ﬁ?me

cycl oal kyl , shetesvorayrcddoahkyhatarey vaklyds aarylrelbatst eatylde acd ,
arylacyl, hetgroarylacyly sulfonyl. amnosultony! . Suhsiityfed

am nosul fonycl , ~al Koxycar %ony??” cycl Baf(fi‘ﬁ oxycar onyﬁ ,

aryl oxycar banyyls earlshipevbosand esubstetatied dahbanoydn, from an R and
R2 are inde |.e d. t , C i sting.af dr ogen,
substi t ut ed%gl?qgg;é% si&?lfgu%ég éJLC{}?/JI@,e g? %lrn ?)faﬁﬁfln‘;ﬁ]{u%c;gl %a kyl,
het er ocycl oaleky| thagydhaltkyl E profleinhevieraosr wif, the kydmsey inbe yihexy,
het er oaryl 0y 1 acyhOXbocahYl ALYy NELLNALY! BEM Doe, the

al kyl sui fonyloxv, arylsulfonyloxy, alkylthio, arylthio, al t—l'<y am no,
di al kyl am noireycRrtdepeadtno, Riferel seedsal kpfatiad iradyl ani no,

het er oaryl ami¢.,acyl am no, aryl acyl am no, heteroaryl acyl am no,

al kyl sul fonyl am no, aryl sul fcnyl am no, acyl, arylacyl,

het eroaryl acyl, al kylsulfinvl, arylsulfinyl, heteroaryl sulfinyl,

hydr oxysul f omgbooof! kiisht oRYhagdehlSHEf @ ue betgs-oanvksyl fonyl,
am nosul fonyl, substituted am nosul fonyl, carboxy, al koxycarbonyl,

cycl oal kyl 0%¥;E&FBBNYA LI &r §Po%YE A DERFFOT bRy TMEifost Pt If ed

carbanoyl, GyaReved SAEVINQal ANtk RiskboneOr£@pthenatdatiRhcapd R2
together with the carbon they are attached to mag,form% substi tuted
or unsubst i FEEERFH Ry, O WATERCOptH GREFFY i fISYa8es oife SR thBre Ras

been shown to be effective against a range of RNA virus



Rs and R4 are independently selected fromthe group consisting of

hydr ogen, al kyl, al kenyl, al kynyl, cvol oal kyl, heterocycl oal kyl,

aryl al kyl , argl, heteroarvl, acyl, arylacyl, heteroarylacyl, )

al kyl sul f i ROyl finyl, heteroaryl sul finyl, hydrcf?@%ﬁ#@%‘ 921

al kyl sul fonyl, aryl sul fonyi, heteroarvisuifonyl, am nosulfonvl,
substituted am nosul fonyl, al koxvcarbonyl, cycl oal kyl oxycar bonyl ,

aryl oxycarbonyl , carbamovl , and substituted carbamyl, optionally
R and’ e 1 QGEEeHA AL K AragEn: Agihey aretn ralhed B T or m a
subst i t ut ed ighibhsilsttihbutiedhrd 3¢ -Owhe tahylaptinefatdae NS dolesinone or

mor e het er oat,o nthe ring and. optignal ly is fu L an
aromatic orqgrr%%%tingfﬁaf é%)Vlrlg aﬁQQ%F ﬁéégﬂﬁ§§50§$££M t oget her
with the cargennst derguegén 4 heysargodtlt achedot oa argsthencaron t hat
ahi ch-opt1 oRGPEy Phbiruacstint oy RateTqrierafl et fates ring
[ 000015] Pré&hétabthereeach of RErandlR2avys lapde ogertoAleslovpteiresabl y, Y
isS Zis ' r Y 4 ther. wi:th Lhe nitrogen
atom t hey a&glg\tg?%&r@d%%g&?%r nﬁcﬁgﬁggﬁ ‘%%utsegg{r%i %gﬁ“ \[MO}O%B%%]

Pref erabl y, pelienconipounduoént heo.pidsehi. idWentiforrds gerected from
the group C%@§E§5ﬂnﬂﬂ1t0fi's B‘li£gicult due to the presence of four
(2-Nbrpho|in-4-y1-2-oxo-ethv|squanyl)-benzthiazol-6-y1]-

3- phenyl - pr pE6nagh derotypes of the virus which each cause disease.

N- [ 3 ( 2-1 px?g%aem@r&éiﬁeribbmaﬁ@tmos whEanye baRZOLNIAZ2! 26z VibleRr Opi ON
am de; -[ 2- . , _ '

( BenzooxazolPFgayp s (R F4R¢ T} CRcHAHTFY [ 1ha 1 iiisrpeti thiTiins4of e boxylic
aci d am de; 3x(Bepzaothiaazah: 2y Vilnswbhadyd)e kick of more serious

benzyl - pyrrolidine-2, 5-di one; . o

2- Met hyl - N- 2 5B25Prer BIFSPIERES Y12 0% 8- Rt HAS APF afY D) W ¥énz Bt Hi%zol - 6- y1
]2‘ Een[)zam de;thla\lf Eargzet allhoif_the4 sejl:ogypes oft ﬁieinguel.f An imtiviral

Com ot b ooy S R RRRe A dE Y Y F 8 Y  RE LA e

1- (3, 4- D hydme4idH soguiznokep: 2=adibn2wébretdiexygnbenzotiigazel r2- yl sul fa

Y b o omand B AR T Bk o et s,
(Benzothia;QmeZtyé&ﬁﬁéh&nyiw-ﬁmgﬁaﬂtﬁablgﬂjdﬂﬂepbperimﬁam¢h41r@hnb@xylic
e Emes St S AOS0EE B0 00 sopafohe, guinisteres

( Benzooxazoipr2ey| sul fravel) £d- 4 Ldgney &apemper azigrnéﬂz -tydl eregth@none;

ot byl - 14+ bR M BT 2P TS aRT LT ot FiEns " R greviovaly
N—[2-(2-nor¢h@hiapr%Eﬂr2@0%@9@Mhytsuﬁﬁamyﬂ%%hehzé¢¢ﬁiﬂpob6-yﬂthﬂnzani
de 2l Lol el o ok gprdlc bnarce o 2:ce-

Di et hyl car baeykherind DEFf any| D&ﬁenﬁ_@ifﬁﬁmaazrcla@ima@bﬁwlgi goakd d
oy 8 2 AT o OO 26} vt = coor ot e e

)2/- (6-1( 1¥( 4-t5ﬁ@ﬁng@r@?ﬂ>ip)aiﬁ%ﬂﬁ-%f5t Wtfa@ﬁ?é?re avener - RaERGLhiazore 2-

yl sul fanyl) - Jl-reEphol inR4n¥l- eldhaneRerent serotypes. Althcugh a
2-(6-{[ 1- (4-Cnhl orophenyl) - et h- (E) -yl i deneFam no} - benzot hi azol - 2-

yi sul fanyl) _sgc%pﬁg@} iVﬁLc,g;}_Wé_%:f Gﬁe;d CJZl"C:L-C&l component_ of an

2- (6-1[ 1- Antdrracends W-dRtBnLE) -0 dopelaamana)- benzpihi azol - 2- vl sul f
anyl) - 1-norpholin-4-yl-ethanone; 2-Brono-N-[2-(2-norphclin-4-yl-

2- 0x0- et hvl SUMPANGL) SEEPS6E Rl a3 615 6Ty T EberfPSht dand Nq@p stics

(2- Mor phol i nrsdoylaZe@xa-rat hybgal fanyl}) : benzot hhazohaG-onk] aghenzan de;
4-Butoxy-N—[2-%2-nDr hol i n- 4- 1-2-oxoethylsulfang1 -anzothiazoI-6-y1
] - benzani de:® low-threat risk a%/ent suggest "that a cOmprehensive

biodefense include a ssparate rapid-response element.



[ 000017] Most preferably, the conmpound of the present invention is
11-[ 2- (Benzooxazol - 2- yi sul fanyl)-acetyl]-

[ 1, 4f | bi pi peridi nyl -4'-carboxylic acid am de. [000018] The net hod of
t he presehYOWW/é‘ﬁ?fi*on is for the treatment or prophyl akFHUBR0UWGR2A 3|
i nfection or disease associated therewith, conprising adm nistering
in a therapeutically effective antunt to a mammal in need thereof, a
conpound of or rrulh% descri bed above. Is[#00019 Prefer ab%/ t.he
manmal s a Riwant&EE FREPVIS &P PRFECL NSRS 5° S ISPV r s S AfEct i on.
Mor e pref er abbygtitvhe pbavttvidauprvtearss dgnisetetlad Wfiram ihdqgriedp
consi sting of Dengue virus, West N le virus, yellow fever virus,
Japanese encephalitis virus, and tick-borne encephalitis virus. Most
preferably, the flavivirus is a Dengue virus selected fromthe group

oot ety dEN g, [T S e
group consisting of Dengue fever, Yellow fever, West Nile, St. Louis
encephal i ti Wti I I hal it nd J nese
encephal iti Zt_)o St p%eggg%b%w%rhogjﬁ y@%rgﬁ){feggggégt%onﬁe@r%g%%nm ated with
Dengue feveriwhamaiundsdi dodendueateverrdtypsebecdaduler oarthesgr oup
consi sting X I, dengug, henorrhagic fever

syndr one, a% t(_giengju%gcgk g%%y%&rsgh ? [%%O_ggﬂg‘l'he nmet hod of the
present invention may al so conprise co-admnistration of: a)other

antivirals guaha@s Joi Ray! fveMifzogl dof ovir; b) vaccines; and/or c)
interfer onswm—mons Defl nitions [000022] I n
accordance WEHOIHi s Thet ar¢tdéseeiptiroprovhdes i IPharRgeeutical

abbr evi at i opgyaad dehl Bb&ﬁ%n@p@ ¥ha1.lr$ac@ti§t cQﬁ Naledpt hgde as used
herein, the singular forns "a, an," and I ncl ude pl ur al
referents ufPEEESH r?éldcén?@%i‘?u@ldeﬁﬁlfyn%lté{eatféél%"(m \%ie%m{ 000023] The
publicati ongcdhstdssed heped ia2kqrPEoMiedcsptebie fan et hedfeor:

di scl osure. Nothing herein is tc be construed as an adm ssi on
regardi ng antedating the publications. Further, the dates of
publication provided may be different fromthe actual publication
dates, which may need to be independemt#@/ confirmed. [000024] Where

a range of values is provided, iy derstersd that each intervening
val ue i s enconpassed. The upp r gpd «%&ﬁ@fN mts of these smaller
ranges may independently be igclyded in iihe sﬁ%ller subj ect to any
specifically-excluded limt in t'he statedé range. Where the stated
range i ncludes one or both of the limts, ranges excluding either
both of those included linits are also included in the invention.

Al so contenpl ated are any val ues that fall wi t hi TP T He3cit ed ranges.

[ 000025] Unl ess defined otherwi se, all technical and scientific terns

used herein have the . .sa anl n S C nIy und goo e of
ordinary skill i®%ivélaft s tﬁoc@%ﬂg‘) et et gl %elréfngsi*

equi val ent 'andth%aeadﬁs@&péaﬁénhéyaﬂmadafsm bﬂleusedup n practice or
testing. A I lSJBpéI cat i gnﬁ ment i oned her e| Jngare | nc Qo&a%ecq her ei n by
reference t6°dP§trose “an %%sgcrlbe ??1 rretﬁioas Trials in

connecti on wikhlwdldenihe plbinvdat cpnscxikelei hederc[c(}@:@ﬁaﬁl]chBy
"patient” or ! ct t n ny f%;mg ﬂ'ﬁgﬁﬂ
for purposeérfﬂfgﬁiseelat ﬁék% ni!?eq{flaerrc%(B h CA!.&i'a(@%l)r}f fraf assifred as’a

manmal , i nchadénephutcxnot Aty xtved at:mla%mmrys hexperdayenatal o:ani mal s
i ncl udi ng rat §y1§ﬂlcf:%nv§8gf/,g%f}a%uﬁkgﬁylW%M8 ang. hapmani mal s, and

zoo, sports, of pet aninma such horses, cats, cows, and
the |ike. PROGOORA: 'ﬁﬁ\éﬂper?ﬁkyéfafﬂﬂéacydladéwu%ﬁn%erel nrefers to the
effectivenegs.of, A parthoul @l J1e9L MMk negk BB, Hfi-Gagy, can be
measured based on change of the course of the disease in response to
an agent. [ObODYB]Y HienPeryISiceassArHSCysa8literein in the context

heterocarylacylamine, alkylsulfonylaming,




[ 000029] The terns "treating," "treatnment,"” and the |like are used
herein to refer to obtaining a desired pharnacol ogi cal and
physi ol ogi cal effect. The effect may be prophylactic in terns of
prevent i ngVOrIYAMP¥4al | y preventing a di sease, synpt om PEFUEHWAYEI28n
t hereof and/or may be therapeutic in terns cf a partial or conplete
cure of a disease, ondition synpton1 or adverse effect attributed
to the dlsease Qg term"treat as use here| 8vers any
treatment of "¥! i SEAYe A ﬁhﬁﬁglar%{ﬁﬂ¥'as a ?ﬁﬁﬁﬁ¥ 25¥Y’ i ncl udes:
(a) preventangylﬁmLﬂﬂngeaserirgmnf@ﬁgmrrhgugrbaral§mﬂn4m§n whi ch may be
predi sposed.tq_t he but -has _not. yet bee gncsed as havi ng
P SRS BB R TS E P i T S 50O S EREL e b edoe not to develop
in a subj echethatan@yubéopyedisposedlfantlihe sdbseaseput does not yet
experience qr y s of t di sease; (b) inhibiting the
di sease, |.%.,g%?%%égﬁvﬁgn§%£§%§§hcﬁngo¥¥far O%t‘éiprment of the di sease
or its clinicyalosyinptoaysariammll(,c pryébxendmgnhe mﬁﬁhamsel,'
causing regressio, t.h as [ or ] nditions
Treating a pa??%ngﬂgx%ﬁF§%€$§ f?%%? T'Sea %%Péla t6’ pat%ologlcal
i nfl ammati om2 wsocontemﬁhaneﬁufPﬁéwewtRﬁgogenhﬂbwumhgth@rEﬁémmeV|ng
adverse effegly ald riubeda! o, RAINOL oOgleals LObL AN AR, EY6r.dong
periods of tine and/or are such caused by the physio oglca responses
to inappropri-age ¥hfdramertt Porripmesent o moa-biroraigic @ndsyst emnagver
| 'ong peri ods ,f , 44 &, RF 88050 %%%@HQ&@J;SE% tBQOPPf?gO]anés ysed herein,
“acyl" refers to the groups HC(0)-, alkyl-C(O0)-, substit ut ed
al kyl - C(0) - PPAE R Y- CEOFLSeC St PP U BN dike Ay | 3 GEPpLic ring;
al kynyl -C(0)-, substituted al kynyl -C(0)-, cycl oal kyl -C(0) -
substituted cyclpal ki@ 8)are a]_rnﬂep@(u@énm Bubstitad edoar Yhe %Q:)up
hetercaryl C(0)-, substituted heteroarvl G0 het er oc cI
and subst it GCRALREYEr 8y Y i T- DN RwhdPErR é]%y?s 3 %é aIkyI
al kenyl , suh&bl@rﬁ&ﬁidﬂnke@yingzﬂfky@ykcgéEJbgakvmteahﬁﬁn&ymyélkvnyl

cycl oal kyl, su te cIoaIk ituted

ot eroar vl | SHBCHH e B R e Rt B Rt ¢ S s BB dd

het er ocycl i acate asyldefilnetetereirylacf D0A3EEnV A kyriamisndEotef,ers to
the group - NR ere epe dentl sel ected fromthe group
consi sting 6f §ﬁ§g?8x%namlPﬁsTﬁﬁ§G%étl uted a PEyYF al kenyl ,
substltutedcabkemyky?aﬂwhynybmysubs&ﬂbx&&ath@hkyny¢arbampw;,sub$t|tuted
aryl, cycl oal ti cycl oal kyl , heteroaryl, substituted
heteroaryl e %¥E%%€yc ca&BL %s%ltuted heterocycllc and where each R
is joined to forn1together mnth the nitrogen atom a heterocyclic cr
substituted hetego | k£ ri.ng &?E; n.al kyl S t

al kenyl , substltutg%g Fkéﬂfl . iﬁ% - b 5%?%%?e%k&#€§% ?EBM&
cycloalkyl oubssting ed éy@I@&ﬂﬂKyPubatyﬂutaﬁuﬁgtP@%Hhﬁilépyﬁd
heteroaryl, .sybstilnisee fd, hege}zwlyl cy@%?ﬁ&ﬁyché%mm&%gﬁﬁ ut ed
heterocyclic are as defined herein. 32] "Alkenyl ™ refers tc

ai kenyl gro@ﬁybﬁékz%%ﬂﬂ%Vlha@??ﬁfqﬂﬁﬁhr23¥%Y¥9@Y@a?%ﬁﬁP%§bons and nore
preferably 2ct@r§aLprdaQn QE?@@”@I?@X&M%I h@@sﬁoa&y@%y% erably

from1-2 5|tes of al kenyl unsaturation Al Koxy ‘ers to
t he group él%YFSQFfOQMHPéH'|%ﬁﬂ%ﬁ&é§onbV”WayaéFY W&ﬁbléryhﬁ?ﬁbxy

et hoxy, n- praOIRQXé(mlchOdﬁé@I@?Mldﬂr butexya1d@bhi B4L OXy, sec-but oxy,
n- pentoxy, n- hexoxy, 2-di met hyl but oxy, and the like. [000034]

"Al kyl" ref é}e§efBCY?%@&#{?é?mb‘?%n@ﬁé’&a%%yl D§EBEPRT ARG from 1 to 10
car boln ?t ng‘a,g:yabﬁlﬁrﬁ@atalr\ﬁﬂhyyﬂanﬂr@ GhQ%ﬁﬁﬁlﬁ'ﬁanﬁaT}ﬂﬂb sI termi Is g
exenplifie r ou uch as ne - but n- hepty octy an
TheTi ke, T oonaes BB oS o Lo TR A B SRFDT T6R005H Ayl
or "Ar" refekﬁek@afyLaﬁysatu[ﬁ&kﬂth&ﬁﬁﬁﬁl|gxyx%bm@cyﬁ1|c group of from®6

to 14 carben, 2LoNe, NAVH9. g STRHRLEEe 819 1 RPN 91, mul tipl e



0S(0) 2- heteroaryl, -0S(0)2-substituted heteroaryl,

0S(0) 2- heterocyclic, -0S(0)2-substituted heterocyclic, - OS(0)2-NRR
where R is hydrogen or al kyl, -NRS(0)2-alkyl, - NRS(O0)2-substituted
al kyl , - NRSQ@YIEPIH | - NRS(0)2- substituted aryl, PCT/US2009/045921
-NRS(0) 2- heteroaryl, -NRS(0)2- substituted heteroaryl,

-NRS(0) 2- heterocyclic, -NRS(0)2- substituted heterocyclic,
-NRS(0) 2- NR-al kyl, . -NRS(0) 2- NRsubstituted al kyl, -NRS(0)2-NR-aryl,
TNRS(0) 2~ NREGBSTTHPEA: apyFe Oag 0] 2N haPe BT

- NRS( 0) 2- NReubsti tuteed ahet@ndaioply] , - NRS(O)2- NR«hetcairboyelj c, -
NRS(0) 2- NR- subst iruted heter oc‘lycl ic,where R i_g hcydrbo en. or al kyl,
mono- and diEY St R RTCRE CTRBHO " aRdY o 2 {EGBSEY E ut B PAFRYT) ami no,  mono-

and di - aryl anbao; tutenio caapalngil- sabshd t Utsedyanyl amcheitronosr and

di - het er oar yl am no, nQ-.angd: di - substi t.ut ed het ryl amnq, nono-
and di - het e)régg%?%)lclyg‘r&ﬁ r?g,% gmnggé%}ledrt i"%ugﬁs? icta(tjrgjgg %%%@raor%ycl iC

am no, unsymmebched dio- sabsiotmutteduant g ddavk ngndilfsftéitentd ring,
substituents.inde se d 0 LSIi of
2yl substrtor e Ao ano Rk Enele P e Dh QUL ETRL Sh [

subst i t ut ed rhet exrmhropit iohel by oy dhiped anid-isabsereniad het eFodydlicc and
am no gr oup§igg;the substituted aryl bl ocked by conventional bl ocking
groups such as Boo, Chz, formyl, and the like or substituted with
-S2NRR where R is hydrpgen or al kyl. [000038] "Cycloal kyl" refers to
cyclic al kyl grotipgP8fRt Pém 3PP bBr e haYihg "8 §FAgP e
cyclic ringconst sehidig osblyaedgef, exanp) exlkeynel opsopyya, cycl obutyl,
cycl opentyl, c¥cl ohexyl, cycl ooctﬁl and the1l i ke. Excluded fromthis
definition &¥EIRUHEYLT PRESEPREALCGTSHPs TUCH &L adHdnt ARYFLC%8d -

[ 000039] "Hakel, oiryihakogenstdizeksatgl f la1@k0suT WG9, brono and

iodo. [000040] "Heteroaryl" refers to an arqmatic carbocyclic group
of from2 t§T¥65¢ 15’(¥r'r’a%ﬁ%roaaﬁ&“fu%%}lWqﬁe?‘éﬁﬁ?ﬁ-‘b%fg’é‘?gct ed fromthe
group consi stikpyseffoxygenryddirfegen, antsuvhiurswitdnyn,t he ring or

oxi des thereof. Such heteroaryl drqups.can.have a single ring.(e.g.,
oyt yl or FOPDPSEERTr ¢ PR aan R ge T ¢ HEar I o
benzot hi enyicychbhelletivxgneriosnnor ergf ot hmtondensed-ranegs, nayl or nmay
not be aromatic provided fhat the point of.atta hge[?{ is through an
aromatic ri r?éllbﬁ gﬁloteﬁgﬁﬁ %%Hﬁ%sf]l’y,ort ﬁ}éphoeqaérlgaFo%rg of tH “%héetrer caryl
group may be:ioki dizedtricgen,atan frbem pys iaditaehd obd desmosn

1, 1- di oxo- 1, =. 1.hi adi az j ke. jti | Ly, ..t he carbon
2toms of 1SR 5 SR P sata I i owb TR0r S term
"heteroaryl ihalides tons Rict nogerhedtorstomr tine thet e¥rmaryH, ring” refers
to a heteroayl ogloup NAVLOG: tiQy aR0. P08, M Lfiogen algys in the
hetercaryl ring and optionally containing 1 or 2 other heteroatons in
t he hetercamyl ring, such as oxygen or sulfur. [000041] "Substituted
hetercaryl " refers to heteroaryl groups which are substituted with
from1l to 3 substitouent snssef ext ed {d@nkhewgriouheCcenshst idyg of
hydroxy, acyl, acylam no, thiccarbon Iam'J;o ac I%_K, al k%I,

subst it ut ed "al"k§PS" eI L sTLRTEG &g 2t (’}%ﬁ CarxEhyietstibst i t ut ed
al kenyl , al legnykhesuhstbtubesh Bt lkepayl » am«diinareal kylarudsaosutad

t hi oam di no, .ami no,. am ncacyl .. am nocar bonyl oxy, am nocarbonyl am no,
ami not hi ocarBay| 4 o ke g1= ! SOBSELEATec & yF, "ary Ity CRUBER [ Tut od
aryl oxy, cyclheakkoxy, substituted cycl oal koxy, heteroaryl oxy,
substituted heteroaryl oxy, heterocyclyl oxy, substituted

het er ocycl yl sArbexyl, o xyLakkyl, FRoxyl-supstitutad al kyl,
car boxyl - cyc%gpkyf, car %gi;é/ﬁés)gbsfaﬁ%u%{edfu%@cllgoa%{i%I f&ca?box‘?ﬂ)aryl ,
car boxyl - substi the edrsatyent cer ephlieeeroatyk, verrboflecsibstdn ut ed
hetercaryl, &%EQQ&YAAE%E%_EQ%&C{H&ewﬁEEboa%lpx%‘é%&' écﬂ&i‘%‘ﬁ_g*ﬂ@&%?%ﬁ' Ic,

car boxyl am do, cyano, thiol, thioalkyl, substituted thioalky
a therapeutically effective amount to a mammal in need



NRS(0) 2- substituted al kyl, -NRS(0)2-aryL, -NRS(0)2- substituted aryl,
-NRS(0) 2- heteroaryl, -NRS(0)2- substituted heteroaryl,
-NRS(0) 2- heterocyclic, -NRS(0)2- substituted heterocyclic,

- NRS( 0) 2- NFO 200R449054 NRS( 0) 2- NRsubstiruted al kyl, - NRS( B§PURRIHH21
-NRS(0) 2- NRsubstituted aryl, -NRS(0)2-NR-heteroaryl,

-NRS(0) 2- NRsubstituted heteroaryl, -NRS(0)2-NR-heterocyclic, -

NRS( 0) 2- NR-S%bStI ut ed heteroc C|IC m@ere R.iS h%drogen or al kyl,
nmono- and di*"&FR aﬁiﬁSmPWSHb TaRd a1 ¢ SubStPY ut’ed al kyl ) ani no, nono-
and di - aryl afbpGacdmrieal andaciergabsti sattedharytam no, nono- and

di - het eroaryl am no, nono-and di-substituted heteroaryl am no, nono-
and di - heterocyclic am no, nono- and di-substituted heterocyclic

am no, unsymetric di-substituted am nes having different
substituents independently sel ected fR'OR:the group consisting of

al kyl, substituted al kyl, aryl ,.psubsti uted,d??l het er oaryl ,
substituted heteroaryl, heterﬁcyc i Gbs tuted heterocycllc and
am no groups on the substltuteﬁ\ ryl bIo ked y conventi onal bl ocking
groups such as Boo, Cbz, formyl, and the?like or substituted with

- S2NRR where R is hydrogen or aIkyI [000042] "Sulfonyl" refers to
the group -S(0)2R where Ris selected fromthe gﬁo%f c025|sting of
hydr ogen, al kyl, substituted al kyl, al kenyl, substitute al kenyl ,

al kynyl , substltuted al kynyl , aryl, substltuted aryl, cycloalkyl
substltuted cycl , I te t gk oaf 5

het erocycl i c, ﬁ?%%%ﬂ&ed %et3%£§y§||c mﬁe%gl%qgigyﬁ sF%?J%ed

al kyl , alkeﬁyﬁ Rs@%@tﬁﬂ@@@ﬂﬁd@h%éﬁy$eleﬂﬁﬁﬂnﬁrwn§ﬂbs@r@u@ed al kynyl ,

cycl oal kyl, RUBSLLLM & GYGEOALKY sunBl Yur SUBST LILLRA 2N Lq

het er oaryl , substituted het eroar'yl eterocyclic and substituted
heterocycli(?—évé ol el ned! herwi ncyc} 90i0043] he ptdwivalhykyl,
substi t ut ed’; yRans, f hat &hehé%ot e:? 8rmcn@y Rex¢nsubsLibut.ed or the
reC|ted group may be su stltuted 000044
Pharrnaceut|h9§PF9a%kﬂ9§ﬁbaBFEﬂQﬁﬁvr@éﬁ‘a?ﬁﬁﬁﬁ§fah€5$?9%§V1?ﬁé%°¥¥? usef ul
in preparing:aypPhar fmeAULLCak£oMgsh1 &N, Ok nfor muhahicanot hat is
general ly safe, nontoxic, and neither blolo%lcafly nor ot herw se
undesi r abl e 2TAAEN} frcl AFHES - a2 HaFATEROt hata Xy 1aB&RDt abl e for veterinary

use as wel | caz&lbgmma@h@&mﬁ@wﬁ&@bla§sky1[a@{3ae45&ry1ammc,
Phar maceuti cal | cce table cation" refers _to the cation of a

pharnaceut|@§IF§X%£ 136 62 SR AT PO0BDR Y L amino,
bPh?rnaceFtm&?bkyaﬁﬁﬁﬁﬁﬁabiﬁaS&ﬂ&yléﬁifﬁﬁ%ﬂdﬁiﬁaltsdmhiCh Letain t he
i ol ogi cal e eness .an perties a oun ch are not
bi ol ogi cal | y¢ SB%%EQXM?@é“Bhd%égraBFé &ﬁﬁ%r%ﬁggﬁ??Eé%qcy&acceptabIe
salts referaLmymbalmmgeutaﬁglﬁyuamgeptE&ﬂaxdmaMESuD&unhe conpounds,
whi ch salts ar.e derly d Eron%a vaﬁketglof or. %agkc qu i norganic
counter i ondYREPFYRNWAYitn ¢ and- 1 ieifu V' Way of exanpl e

only, sodlLunetpoba5§maunfooalclamnnomagﬁemylunsuaﬁntmmﬁﬁu

tetraal kyl a um . an th nol ecul e contains a
basi c funct?%ﬁa | *fgdglt §;+$%? ggggx%” |no#gén|c aci ds, such as
hydrochlorld&tlhaﬁk@hnnmﬁdboanmEﬂaﬂexy®£@yﬁame caﬁema@é, mal eat e,
oxal ate a”ds%£§t££§§;ikQQBQﬁZ%LPW%& cgutd ?J'ylé&%gﬁ&@bgﬁgbase
addition salts can be prepared fro norg |c and ani ¢ bases
Salts derivedtirone¥ nmtganatiba%sand@le Udesthyr W%th@xmﬂm@sonl Y,
sodium pot agsiUlte | ddhium, AIMRALID <Gl Glumand: ThaRestmSal s,
Salts derived fromorganic bases include, but are not imted t

sal ts of primrafy, "sedomdar ye arePratert Far@prsrmrﬁést‘csm é@%@kﬁﬁlv
am nes, d'ahﬁﬁhuQQEVEE% ol 8k & We t@3FoRESns SUPShit MIed Alkyk am nes,
dl(substltuted alkg amnes, tri(substituted al kyl) am nes, aIkenvI
am nes, di al9eéagpa hiné%fuﬁ??a%ﬂéhﬁp ARTIRESIC SGbatirhittéd éF%@ﬂyl
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hydrabam ne, choline, betaine, ethylenedi am ne, glucosani ne,

N al kyl gl ucam nes, theobrcm ne, purines, piperazine, piperidine,

nor phol i ne, N-ethyl piperidine, and the like. It should al so be

under st oodV® U 1¥0Rer carboxylic acid derivatives wouPgl/ge200%&BRL
for exanple, carboxylic acid am des, including carboxam des, | ower

al kyl carboxam des, dial kyl carboxam des, and the |ike. [000049]
Pharnaceutrcally acceptable aci d addrtron salts may be prepared from
i nor gani ¢ affd Orihi’ ®48i YRIRSAFEE R riSEF S oht IThdGafif tRci ds

i ncl ude hydeweebletrire agi d, hydiobral ¢haekds ES’UhfsuéélCecﬁ@Udfr&ht ric
aci d, phcsphgrrc aci d, and t he I|Fe. Sal ts Egr; E%_fro ani ¢ aci ds
i ncl ude acett 3W “SPEHPbMiT e FEITH o keﬁy YAdild,

oxal i ¢ aci deybphbaksagi det@ﬁbml@aaﬁyﬂ AUYdel Ry T, anivd, Hﬁtse.rtdami,d,
fumaric acrd tar%aﬁrc crd citric acid, anzo jc acid i%nn m c
aci d, mandefr&*actd -3 haﬁg§ﬁpﬁon 2% U LEPRAe SUTIPSAT

p- toIuenesubhbatrxuuaﬂjamsa¢$mgﬂdm@1acaxkoxymarbhﬁwlA ke. [000050] A
conmpound may._a ro- dru Pro- ns an und i ch

rel eases an%ac |ve3ﬁ§?§ EEPG i %%%V On%%theykﬁmgg9 (yh
adnln|stereQUbetaDnnnhabrammsﬁbject Pro-drugs are prepared by

nmodi fying functional groups present in such a way that the

nodi fications may. be cleaved in vivo to rel ease the parent conpound.
Pro-drugs includeé eodpdlunds whdsmsindeathydsobaptedningy the gubdhydryl
OO i ot DORARE; L0 A OROUR.JRAL BV NG, BB ot VLK. L2
regenerate the %ree am no, or sulfhydryl group,

respectivel g kEkaﬂﬁH@%w@f @#kﬂﬂﬁﬁuQGY¢lﬂﬁthé, h@menﬂqacneﬁtkihﬁ ted to
esters (e Joryagelaleaslor Ml &roand benagate deriyablves) , carbamates
(e.g., N, Ndi nmet hyl'am no-car bonyl) hydroxy Yfunctional groups, and
the like. [bEOBBAF:ViPrEat ARG aFké%ﬁkﬁ%%ﬁr btteradirgéasel ¢:1el udes:
(1) preventi;ngyihe diseass, aryasu@@yﬁym§ haigliniical ;symptQus of the
di sease not to develop in a mammal ¥ be exposed to or
predrsposedatBY%ﬁeJHiséaéekﬁﬁﬁhﬁéechﬁ&O%kﬁy é%b@?dence or display

synpt ons of ntbhersliweasexy14mdnd, NAkkbE 44N, t hecdtsLa88mikee. . arresting
or reducing the devel opnent of the disease or its cli ni cal synpt ons,

O (3) rel PEVE A The 2V $Ra5EM N0, hebatRaTigaF et ™S on of t he

di sease or |atﬁy9émﬂﬁdﬁihaQYﬂ@ (Hﬁ§lsuﬂ£KK¥E§&hn6 acyl, arvlacyl,
"t her apeuti ans the anppunt of a conpound

gallﬁ effect ve gnﬁé ne
that, when JGAFHPSTErESt o A EMMal"Yor AWesPi h % di sease, is
sufficient hetetdeotl ssughnr caivarbkysoridrike, thE#ﬁﬁhleh@t

therapeutrcal fectiye_ anmoun | var en |n cn the
conmpound, tR&Y %§§;§g*’aﬁat?ﬁ%§r 258¥%Y@¥%ﬂu§ g ight, etc., of
t he mammal eobbettwuemtedlnﬁhaﬁﬁmgeuttaxﬁoﬁEorﬂmkéﬁydwﬁboﬁptthe
Conpounds LOQOO %LO neral, _ ound: %O be.adm nistered in a
t her apeut i catfy® ecfﬁve anﬁﬁnt 5§ any o FHe’acceﬁ?@H frodes of
adntn|stratEehstnmﬂmhbserbmmpdundsanaheuﬂmnpoundsmtantbe,aﬂntnrstered

R arir $gRloh AR JACkudLEge L R chl LSt One O]
par ent er al . 9., Subcutaneous, “subdural’, I'n ravenous Eitrarruscular
i ntrathecal atiatheper moneddsm iantpaeetBbreal orrnt&uhﬁmuentem ,rigng,
I ntral esi ongl; FQULGS Qb Qﬂﬁql%hreét LO0) 5y %%Bkcﬁéﬁeﬂo%%%‘aﬁ?' e
| ocalized (e.g., surgical application or surgica supposrtor§3,
rectal, andrpagnvnaﬂwtéeng%%ya@#éﬁeE@rwwnhahaarqmﬁt4m'oeomh%n@atic
Accordinglymiggese conpounds are effective as bcth injectable and
oral conpositions. The conpounds can be adm ni stered continuously by
i nfusi on or by boJus |n4ect|on
are independently selected from the group
consisting of hvdrogsn, alkvl, alkenyl, alkynvl,

cycloalkyl, heterccycloalkyl, arylalkvl, aryl, hetercarvl,

11



[ 000054] The actual anmount of the conpound, i.e., the active
ingredient, will depend on a nunber of factors, such as the severity
of the disease, i.e., the condition or disease to be treated, age,
and rel at iWe 208d#0kt of t he subject, the potency of thePESHEWINGNSIRed,
the route and formof adm nistration, and other factors. [000055]
Toxicity and therapeutic efficacy of such conpounds can be determ ned
by standard pharnmaceutical procedures jn cell cultures or

experi nent alacﬁﬂi nat 6,25 g, P OrOadEt BF it mitg YL RBLE B0 (t he dose | et hal
t]?f 50% of t f&@yp@@}.lffa‘tjﬁon)lea@fbdﬂlaSE%%}fLQ&y@@SQyéJE&E@QQUti cally .
effective in.50%of _ t popu] at.i on The dose rat] tween toxic an
therapeuticaé? é%?i?qqgifhgg¥iﬁﬁ%ﬂﬁggﬁich??ﬁﬁ%?rgiﬁuiééqy n be expressed
as the rati eni@b684HREG., [ 800856jutEReadat@aibal, ne th fucarcbRieooal, |

cul ture assays.and animal _studies can be used.in fgormulating, a range
of dosage 1 or tBax i RanEt Mk 2a e Bt P B n olstinds 150 wehin
a range of ciubetlattiay cacherngl atironst tdratltivngl ade rhecdEDSRrwi t h

little or no.toxicity. The dosage,may_ vary within this range
dependi ng UYaE Tt HEs HLEGaoT or BTy B S SERE B ETB 2
adm ni str at isebsat thiezedr Fosulaiy teorpoundy usbdehtdmionally
therapeut | callypgll ald ve dose,6a.be. et Lpted Laid lalty from cel
cul ture assays. dose nmay be formulated in anina el s to achi eve
a circul ati egtphbashy condeatt atlitdn anangeraghicc hri atinhdes ct hend C50
(i.e., the copcentration of the test conpound which achieves a

hal f - maxi mal 1 nhibition of synptons) as determined in cell culture.
Such information can be used,to npre accurately deternine useful

doses in humans. RELéFeRs 3 Bl & nlFBderetisth ddie Farbexdpl e, by

hi gh perfornaresgth HHed ehe onBiR@=apPhy . adDRBA5Z) - Jhe rageunt; Hf the
phar maceuti cal conposition adm nistered to the patient will vary

dependi ng upon2@hat 9 SPHEPPY BUficAMst P HE IEHES DT oS s BTt e =d
admi ni str at irafg, sueitrasept ophyl BXxing10ted herapy, méhe rstateaefnd e
patient, the _manner of adm nistration, and the like. In therapeutic
appl i cations; " cbnpdsitions are administered to a patient already
suffering froma disease in an anount sufficient to cure or at |east
partial |y ar[0€§013he ®ymapt cnkewfs the diseasgesands itlse epaapthcati ons.
An anmount adequate to .acc lish this is.defined .
"t her apeut i cléllglei}%}é?q ewégﬁvgggor%ce.appﬁﬁ%ﬁ{ntfsm& Fﬁ%ﬁ@%e@gt his use will
depend on t hiesdrsease: coddipponidiechging eated as well as by the
j udgment of the attending clinician dependi ng upon factors such as
the severity of the inflammtion, the age, weight, and general

AELE HHO T ENVENIJON58] The conpositions
adm nistered to a patient are in the formof pharnaceuti cal

conposition | bed supra. These conpositions nay be sterilized by
convent i onaﬁogﬁgfﬂ i Zati SEm}i’%‘\‘fﬁPﬁ Ef%ey?e or" VY - 68 %’{%ﬁfl &Dfiltered.

The resul ti fglagueoysyesekl | Dhswmay1be packaged for use as is, or

| yophilized, the |yophilized preparation being conbined with a
sterile aqueous carrier prior to admnistration. It wll be
understood that use of certain of the foregoing excipients, carriers,
or stabilizers will result in the formegrton of pharmaceutical salts.

[ 000059] The active conpound ispeffect/ve oveR® a wi de dosage range
and is generally adninisteredﬁin r h%ally- or
therapeutical ly-effective amo@t,” The therapelitic dosage of the

conpounds will vary according to, for exanple, the particular use for
which the treatnment is made, the nmanner of administration of the
conpound, the health and condition of the patient, and the judgnent
of the prescribing physician. For exanple, for | At T avernous

adm nistration, the dose will typically be in the range of about 0.5
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ingredients. If the active conpound is substantially insoluble, it
ordinarily is mlled to a particle size of |ess than 200 nesh. If the
active conpound is substantially water soluble, the particle size is
normal |y Y0P E¥P/E0Hy milling to provide a substanti al | PCTHBI0HYHF21
distribution in the fornulation, e.g., about 40 nmesh. [000062] Sone
exanpl es of suitable excipients include |actose, dextrose, sucrose,
sorbitol, mannital, starches, %un1a§aC|a cal ci um phosphat e,

al gi nates, traga@4ieh? getath @ 8a$c@€ﬂ1§|+?€hfﬁ'Cn?cr&ér?%%%ﬁ1lne
cel | ul ose, pabyxi laybpymeq:len@@nely cadllatlegerr &t ehiel gryas er, syrup, and
met hyl cellulose ations can, addltlonall incl ud

The fo
| ubri cat i ng 8B&ht s Sulh égé%%ﬂﬁ? FRORESiTs PR AP Mt E = tARE S neral ol
wetti ng ageatsyl emilkeinfyi n@l@ﬁ@lsusperuﬂmlagﬁ@ﬁ&ocgteserwmg agent s
such as net h)r/l : )%hpro yl hﬁ/d& enl ng_agents; and
flavoring agents: XX(/e?‘n B ¢an®be Fdr nul at ed
so as to prhetdznanyhbky,saﬁyknmwedarg&aakﬂoayedheﬁénﬁmielaévlduy-actlve
i ngredient afte stratio atient by i ng
procedur es n%w{ﬂsual%rqnﬁ’go}é‘r“t 8668%%‘]‘3’ g qggn?l S g?kg%/?l ve conpound
in the phar Hagetmlccalamgonposlmyll@mand dﬁmltkydalsarga formthereof may be
varied or adjus I articular application,
t he manner g%glﬁgggéagﬁb%hqﬁgﬁﬂ% 8?%%%?88' g ﬁ% t%cupa? conpound
and the deshpeelr@am@@mnat|mla1ﬁh901earmlawﬂamd?mage forms" refers to
physi cal | y-d| uni t Qh Hnj t osages for human
subj ects angbggféﬁfyﬁég& ?m eagh 8%?§lco %gﬁ%?%g a predeterm ned
quantity of gt s arat.eniad, calvdul aretEas . phetecnvBectdesi r ed
t herapeuti c jef 9&51,fln@1a5§p§1@;1'f99yw tﬂgtaex%wﬁmwef iphar mceut i cal
exci pient. [000064] Thée conpound can be fornulated for parenteral
adnln|stratP@ﬁr@¥V%¥L§GPVébI%ﬂﬁh%@ﬁﬁf@%uﬁﬂ éeylsutferad a sterile
physi ol ogi caleté%aaﬂsmlfeﬁwn amIB@sQPﬁ&lﬁdmst§EﬁJ&@dW Il be
determ ned by route of adm nistration. [000065] Adm nistration of
t her apeut i ¢ 2BgRATS 49 Vitnt ?Wmsaimma&ﬂ@?ahh s well known in the

phar maceut i egk1bamdusiokycaMor it AveNOEFO6AYL atdomasB0u] d possess
certain qualities aside frombeing.just a composition in which the

t her apeut i ¢ S3§eM S E%SGPERIRCY o PE ARSI E€Y2PRe FIRGHFPAL i 87 shoul d
pronot e thenevewldr sbabbhi iy oR°tzhe attbyerhdgradhenkd Sr)a,rb@lnﬁo t he
nanufacture t he fornuh?%lon shoul d he cost-effective. of these
factors ulti i’eal“i)e Fet-8F "% HeTBver Hi1S e GeER O%WSHEE\’FJUW@QS of an
i nt ravenous rtagnmmdhomay[@@m&&]atﬁlh@f rmcassmmcaddut tyesorishat, may
be included.in ?arna tical formulations and ounds, as foll ow
sol vents: etRSnGHS @rﬂ?cgfomoreplhgﬁﬁgﬁ%m@ yEofhe sﬁ PFi%er$: EDTA

(et hyl ene dicanine:zllst raacetsed wcihdln @idmaicd cact dgl iamiaicik cr oy -al
preservatives: benzyl alcohol, nethyl paraben, propyl paraben;
buffering agentsy g taaacZagfedll%%bgHasAéwratsszeegé@sf%mmdg&%n
tartrate, sodi umhydrogen tartrate acetlc acl odi um acetate

mal ei c aC|dF§6§i%WMWhPéaPef3§ﬁﬁiNnﬁhyd@@g@hﬂdhthéj%ﬁkﬁctﬁﬁoéahmrlc

aci d/ pot assicym gwwmaggmspmgsmawdrcp&ceﬁp@kw agidhdh Soghi umy 1

hydr ogen phosphate; and tonicity nodifiers: sodi um chloride,

manni tol , dEXEFeREKYF0DEDBTICIHEpkESermee 16f kal b dr P§tﬁ%ﬁﬁ§§ary to

mai ntai n t hgcgauesus Rk i Mmdhe 53098 of, fF.0MAaPoUtard nbeu bl 8. The
buffer systemis, generally a nixture of a weak acid and a sol uble

salt ther eofibgtytuteshamineseifonyte/ 21 +5ve2gEPuylor t he nonocation or

di caticn saktcobabdichashendcild, a@yUoxyPOLASSE HRdregen dartrate;
sodlun1hydro en tartrate hosphori c aci d/ pot assi um di hydr ogen
phosphat e, FPE $¥/°di sodi um hydr ogen phosphat e.
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[ 000068] The anmount of buffer systemused is dependent on (1) the
desired pH, and (2) the anount of drug. Generally, the anount of
buffer used is able to maintain a fornulation pHin the range of 4 to
8. Gener aWQ2001403 t o 10:1 nole ratio of buffer (wher BCTVHBOAHPHMHER of
buffer are taken as the conbined noles of the buffer ingredients,
e.g., sodiumcitrate and citric acid) to drug is used. [000069] A
usef ul buffer i s_.sodi C|trat /citric acid raneof 5 to 50
T per . sodi i &PPray arpe iderenrish P et et Frdf 298 o

suf fici ent tonghs Titray nfahy@mgemus spbkioft et of ttrhaelbeenrp@sedl on.

[000070] The.buffer, a ,S0_be, sgnt, tc prevent. fhe
precipitati Sn i ahlkg ug ‘?ﬁ%’y&ggh stﬁ?u%]g“ﬁét a‘rtclgn'ﬁflcE %]81{' rfat i on
with di ssol vediabtdl, icops, lestgproa€al, MkyEFexvAl zrBaxywhi ch may | each
cut of glas n or_r rs.or,b n rdinary
tap water. ﬁﬁ%&éﬂr#% £c¥PoQ<S, %%%ﬁot Mie b gepqa%i’?névggxﬁt W th
the drug and: bybducfemaflselfutﬂrerhmtlabnmw,exikehtdunvg eovitieipresence
of undesi rah} ticulate 07 di t he presence of an
agent, e.g. ahg g%ln%! ch g%l %Yl%ﬁ%gn %‘lﬁ%lu%tﬁg % out of 1-8 mg/m, to
adj ust the tl@ﬁﬁcmssﬁﬁtoelﬁmam @abftnemﬂoto,htmtaﬁr@azud@mnay, be required
to avoi d the sweliing QL shyinkage of: &roudge wpon

adm ni strati SEV\%% t he a?nt rgﬁ\;/enous forﬁ atzjl}on %[ Eﬁlﬁleng to undesirabl e
si de ef f ect ¢ &uthdnyaaused crrvdicat F ped 2andopossibl pryéa@ssoci at ed
bl ood di sor deks,o4 R, 19eRer aki ke 1 kORI £] ta}i»yqfsuftf‘enﬁor nul ati on mat ches
that of human bl ood which is in the range of 282 to 288 ntOsnf kg, and
in general R§tOBBRESRHLEGLY vhiteHRTPEYegtiaralentl kol sHEBERDL i C
pressure corespeneing,t QefehA%msoh vthon ahisoshum-ehl ori de.
[000072] An intravenous fornulation can be admi nistered by direct

i ntravenous SMRPEEEHGE, apiosyoianyl s of 2 ERAT Yhe 2 AHRHE HicdPePEY: by i nf usi on

by addi tion cke:aam appxeRERBsey 1, Nhusl o8y SOldh,ON SAehmds10. 9% sodi um
chloride injection or other compatible jnfusion sol uti on. 000073]

The conposi tslu8ﬁ§l'él?teedprcé‘f:€?%‘b¥]y FEFRDL atFYPACa i 1d08aget for m
each dosage o@@ﬂbﬁéﬂ}ngilfdrﬁlméﬁ@gétﬁeﬁ cw_&laoutle mm t DY euu,sual |y
about 10 to abot$0ngl eacwemgi; The term "unit
dosage for g PERET &£ aﬁh%}f“&é’l IS PaF STt Oﬁn??%”%ltt%?% S '%ni tary
dosages for wﬂueanoﬁuttjneetls amlltmelaebner&mmoe= Bacdr diftiotns COmtdieni ng a
predeterm ned _quantit t| Ve s calculated to uce the
desired therapgu?lcﬁ: gttl I assom at :?tohn Wi ERORST £ tablE‘)ji dn

phar maceut i cahgexci pi ent . [000074] The active conpound is effective
over a wi de dosage range and is generally admnistered in a

phar maceut i cal | yzeffacki Vae.ceagpc':f@ﬁancierntwl be hecundersh ool shougver,

t hat the anount of the conpound ‘act ual adm nistered w ||

det er mi ned BPr&iphid Gifahydredthe allﬁight Qﬁ'tketflh'é r 2} et

Ci rcunst ances,c1bAck yidi %Qt%?@c%’b@lﬁc&@” éloyl%aktzftea&ﬁﬁl hbec£hosAn
route of admnistration, the actual conpound adm ni stered, the age,
wei ght, and a%g3poRsel 5w 1t EEFWG\FYQGEVIfpait%kéfﬁtwlﬁfeylsever| ty of the

patient's symhenssiand hheetdks:15u1F0RP07 Rl aFeky PIERARLNG sol id
conposi tions such as tablets, the principal active i ngir edient is

mxed with &1 ﬂfﬁé?‘tﬁjafccel}tll'céff%%%né(ﬁt P 5 9RAY 498 019 Ipr ef or mul at i on

conmposi tion &@ﬂbet;mﬁgfla hlgﬂogeﬂﬁeuSaﬁ%Msmeoe%t A ﬂ?dﬂ&@d@ﬂb&fylt,he
present invention en referring to thes reformul ation

conposi t i on<YES CROIOGENEGHEC Y 1/ 95'55' aht? été’?t h‘éa’éﬁﬁrio\}’g 'i 7ft edi ent

i s di spersedweeentycdhraughacdl t ke epapasiitlivor® sadt Matcidther
conposition subdi vided into equally effective unit
Gosnge t or Mt HhchRs SRR T U5t | SV aRtE Copearas. YormesTasi | d

pref cr mul at isamsit$thteh subdswbated utatior Lmg ,t wdaeﬁg@pﬁammaz&t@f the type
descri bed aQL%\éeugont ai ni ng frorﬂﬁ for Texarrpl e, to al%out 2000 ng of

che oarmore terpatoms '1n the r_
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coconut oil, or peanut oil, as well as elixirs and simlar
pharmaceutical vehicles. [000078] Conpositions for inhalation cr
insufflation include solutions and suspensions in

phar maceut¥@ at%P44%8%4cept abl e, aqueous or organi ¢ sol venPST/UBI00HG4R2r es
t hereof, and powders. The liquid or solid conpositions may contain
suitable pharmaceuti cal | y-accept abl e excipients as described supra.
Conpositions in h%rnace ticall sacce table sol vent be nebulized
by use of iR&Ft° ﬁ% fﬁﬁ?i“% sof Wt VRS fraf* %éér et rectly
fromthe nehuki zi ng device or the nebulizing device nay be attached
to a face masks tent, or internittent positive pressure breathing
machi ne. Sol utiog, suspensi Ok« powder, . oW EEF0Q§}§§y
adm ni stered from devi ces |ch deliver t ation in an

appr opri at e "whAnES" YhEE08TY]atHeehed o Lands téancab@oeﬂdﬁhﬂtsfé greed in a

sust ai ned r%k@@é}?«aé Q; %p@%ﬁﬁQ‘ff@%ﬁ@'s‘%s@ﬁt&t’:{é& %'r“‘égsﬁ}?é ac%‘%ed

preparations incl sem perneabl e matrices of solid hydrophobic
pol yner s coﬁkaﬁnlﬂ@“ﬁhéPéUWﬁddﬂﬁsﬂchﬁkﬁhOﬁﬁtP?d@yﬁabétﬁﬁOQM@mfeﬂm(ﬁ
shaped arti¢hesyifyg., filns, or mcrocapsul es. Exanples of

sust ai ned-rel ease hatrices incl ude pol yesters, hydrogels (e.g.,

pol y(2- hydroxyet hvl net hacryl ate) as described by Langer et al., J.
Bi omed. Mater. Res. 15: 167-277 (1981) and Langer, Chem Tech. 12:
98- 105 (1982)aoomlm]ol )P&\éiféyébla} ceboh)gs paind aétisdagdfdssn. Pahest No.

3,773,919 |_ut. d and yl-L-gl ut t
(Sl dmin o BFSTSHO001 JmbF S92 849 5BE= ToBSy O act) AAGHRe

et hyl ene- V|mpbea&ataheh(tﬁmgemnﬁ@ea/atc$umea)ardegﬁadabﬁeuiaﬁkhc
aci d- glycollc qgld c%ggl¥ners such as the LUPRON DEPOTTH (i.e.

i njectable nlcrosjheres coﬁ%osed of lactic acid-glycolic acid
copol yner and Ieuprollde acetate), and poly-D-(-)-3- hydroxybutyric
acid (EP 133008&)¢] [FGe0O688).Theéheonpmmas: oantlpe radskntstered in a
sustai ned-r ¢ ¢ase, 4,05, L%ctegsa@'ﬁ Endlenal,! Deald oy LEPhant,
preparation, of osnotic pu whi ¢h can be Tofnul ated’i i such“a
manner as td2p1é¢m1tolansﬂ|srhr31et$or@t@m¢faﬂvhb la‘inawelangl%yéﬂt-

| npl ants fok_syst ed-t el formul adipns, l4;5,kpo in the
art. Inplantsﬁnajagg)fgrnu$E§§H asﬁylﬁicgﬁlngﬁﬁp¥ﬁ%ot Plﬁ?ted to,

m cr ospher esthgl sibsfanyili hopt wddgradabt wldrrrneniosirddegr tald e

pol yners. ggeﬁ%mz% -POLYIBISn9t ) Lagdi g jagh dy and/iq Eegiaﬁm Gracid
forman erodible mer that is mell-tolerated by

[ 000081] Tr éﬁ§€%¥¥ﬂeﬂc ééWv@?wede@ré%%nqﬂtﬁaﬁéﬁésﬁjvw;fansﬂdﬂe

enpl oyed. Sueh:{1ansdelal dat chescray DeUsed- -0 pr %@lé‘pm%l-nuous
or di scontinuous_i nfusi on_of the conmpounds in contro | ed anmounts. The

const ruct i cA~dnd U 6FRY i Bhsderiarbpatihds 2P or 6 tiHe B8P #BYSR /of

phar maceut i eak-agents-ob-§- y\@HzJﬁﬁmefhim@vlarztcxo%%y@sgifada}§~

Pat ent No. 5,023,252, issued June 11, 199 herei n incorporated by
ref erence. §8EﬁoiﬁﬁQﬂﬁé§6nﬁ§'ﬁéﬂééﬁé??ué&é& oo hbous, pul satile,
or on-denmandsdehimerin Qf-yphaa’—fm%ldhbﬁ@-lbe&lgalﬁh§azol[—QQQ@Baisziy’lQGt or

i ndi rect placenent tgchnlgBes may IS deS|rabIe or

necessary t & FAtYSHuce ‘the %H%?ﬁhgéﬁ?}éﬁpléBﬁﬁﬁgﬂﬂ on'tcthe brain.
Direct tecthquﬁ@1u&maﬂ yphﬂMQhMa p}arer@ntnohe a dr-yg-del i very

cat heter |nt the .host' s ventr.i system. ypass_the. bl qod-brain
barrier. Cné SURRHRECANE 2Bt Lﬂ&% §L?©=§9§52E$u£ “P&Pefﬁ%ip’ansport
of bi ol ogi cal' -tactens itoaspedrfide: aﬂaﬂﬂﬁhﬁanémgﬂmﬂSZOi t-he body is
described in. ent . 11 472, whi.ch herei n_incorporated
by referencé: 5 388685 ¥ dlreg?gtgc%ﬁ?aué%lu J ﬁth |nv81v%
fornulating{BheZ®mﬂperErzﬁﬁﬁnﬁanpﬂbvlfkﬂ%b@mz@lt@pﬂaxaemhfBﬁvkﬂ% by the
conversion af, ophi r t dru
Latentlatlonﬁlg%%%%eﬁalPy(%gﬁgiﬁgg :ﬁhq %?%ggfﬁﬁlofgihe h&droxy

methyl-1H-benzoimicdazol-2- ylsulfany1)-cthanone, 3-Methyl-
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[ 000086] In
above, it h
t enperature

t he exanpl es below, if an abbreviation is not defined
as its generally accepted neaning. Further, al
s are in degrees Celsius (unless otherw se indicated)

The fol | oWWPAREAds were used to prepare the conpounBST/EHEI004¢p12A

bel ow as in

di cated. Exanple 1 - Fornulation 1 [000087] Hard gel at

in

capsul es containing the followng ingredients are prepared: Quantity

I ngredi ent (
stearate5. 0

B o SN e B P

m
into

hard gel ati B-¢apstdresimife 340 (a3 EqHany+ddres:s hExasple y2suFodmll)atlFon 2

[ 000089] A t
Quantity

el A Tula, L5; PeRas edusing the i ngr édi ent s bel ow

Diethylcarbamoylmethylsulfanyl-benzoimidazole~l~carboxylic
acid cyclohexylamide; 2- (6-Amino=-benzothiazol-2-
yisulfanyl)-l-morpholin-4-yl-ethancne; 2-(6-{[1l-(4-Bromo-
phenyl) -meth- (E)-ylidene}~amino}-~benzothiazol -2~
yisulfanyl)-l-morpholin-4-yl-ethanone; 2-(6-{[1-{4-Chloro-
phenyl)-meth=- (E)-ylidene] ~aminc}-benzothiazol-2-
ylsulfanyl) -l=-morpholin-4-yl-ethanone; 2-(6-{[l-Anthracen-
9-yl-meth- (E)-ylidens]l-aminc}-benzothiazol-2-ylsulfanyl) -
l-morpholin-4-yl-ethanone; 2-Bromo-N-[2-{2-morphclin-4-yl-
2-oxo-ethylsulfanyl)-benzothiazol-6-yli]-benzamids; N-[2-
(2-Morphelin-4-yl-2-oxo-ethylsulfanyl)-benzothiazel-6-yl]-
benzamide; 4-Butoxy-N-[2- (Z2-morphclin-4-yi-Z2-oxo-
ethylsulfanyl)~benzothiazol-&~yl]-benzamide; 1-Mcrpholin-
4-yi-2-(6-{ [{1l-[5~(l-phenyl-1H~tetrazol-5-ylsulfanyl)}-
furan-2-yl]l-meth- (k) ~yvlidene] -~aminc}-benzothiazol-2-
yisulfanyl)-sthanone; 2-(6-{[{1-(2,6-Dichloro-phenyl)-meth-
{(E)-ylidene~aminc}-benzothiazol-2-ylisulfanyl)-1-
merpholin-4-yl-ethancne; 2-(6-{[l-(4-Icdo-phenyl)-meth-
(E)~-vlidens: -amino}-benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; 2-(€é-{[1-(4-Fluorc-phsnyl)-meth-
(E)-yiidene]l-amino}-benzothiazol-2-ylsulfanyl)}-1-
morpholin-4-yl-ethanone; 2-Fluoro-N-[Z-(Z2-morpholin-4-yl-
2-oxo-2thylsulfanyl)-benzothiazol-6-yl] -benzamide; 2-
Methoxy-N-[2- (2-morpholin-4-yvl-Z2-oxo-ethylsulfanyl) -
benzcocthiazol-6-yl]l-benzamide; 3,4-Dichloro-N-[2-(2-
morpholin-4-yl-2-oxo-ethylsulfanyl) -benzothiazol-6-yl]-
benzamide; 2-[6-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl})-
henzothiazo  -2-ylsulfanyl]-N,N-diethyl-acetamide; 2-(6-
Anmino-benzothiazol-2-yisulfanyl)-N-{2-{(Z2-morphoclin-4-yl-2-
oxco-ethylsuifanyl)-benzothiazel-6-ylj-acetamide;

Cyclohexanscarboxviic acid [2-(Z-mcrphclin-4-yl-2-cxo-
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| ngredi ent (ng/ capsul e) Active ingredient 25.0 Cellul ose,

m cronystalline 200.0 Colloidal silicon dioxide 10.0 Stearic acid 5.0
[ 000090] The conponents are bl ended and conpressed to formtablets,
each wei g 2280 Hy. Exanple 3 - Fornul ati on 3 [ 0000BGT/URO0HA#5921
powder inhaler fornulation is prepared containing the follow ng
conponent s: | ngredi ent Wi ght % Active I ngredient5

ethylsulfanyl) -benzothiazol-é-yl] -amide; 2-(i-Methyl-1H-
imidazol-2-vlsulfanyl)-N-[2- (2-morpholin-4-yl-2-cxo-
ethylsulfanyl)-benzothiazel-€-yl]-acetanide; 2-
(Benzothiazol-2-ylsulfanyl)-N-[2-(2-morpholin-4-yl-2-oxo-
ethylsulfanvl)-benzothiazol-¢t~-vl]-acetamide; 2-(4,5-
Diphenyl-4H-{1,2,4]triazol-3-yisulfanyl)-N-[2-{2-
morpholin-4-yl-2-oxo-ethylsulfanyl) -benzothiazol-6-yl}-
acetamide; 2-(4-Methyl-5-naphthalen-i-ylmethyl-4H~
[2,2,4]triazol-3-yisulfanyl)-N-[2- (2-mcrpholin-4~yl-2-cxo~
gthylsulfanyl) -benzothiazol-€-yl]-acetamide; Z2- (4-Methyl~-
5-phenyl-4H-[1,2,4]triazol-3-yvlsulfanyl)-N-{2-(2-
morpholin-4-yl-2-oxo—ethylsulfanyl)-benzothiazol-6-yl]-
acetamide; N-[2-(2-Morpholin-4-yl-2-oxc-sthylsulfanyl)-
benzothiazol-6-yl]-2-naphthalen-l-yl-acetamide; 1-(4-
Benzothiazo -2-yl-piperazin-1-y1})-2-(6-ethoxy-
benzothiazocl-2-ylsulfanyl)-ethanone; 2-(6-Amino-
benzothiazol-2-ylsulfanyl)-1-(4-benzothiazol-2-vyl-
piperazin-1-yl)-ethanone; 2-(Benzothiazol-Z2-vlsulfanyl)-1-
piperidin-l-yl-ethanone; 2- (1H-Benzeoimidazol-2-
yvigulfanyl)-1l-morpholin-4-yl-ethancne; l-Azepan-i-yl-2-
(iHE-benzgimidazoli-2-ylsulfanyl)-ethancone; 2-(1H-
Benzoimidazol-2-yvlsulfanyl)-1-{4-methvl-piperidin-1-yl)-
ethanone; 2-(lH-Benzoimidazol-Z-ylsulfanyl)-l-pvrrolidin-
l-yl-ethanone; 2-(1H-Benzoimidazol-2-yvlsulfanyl)-1-(4-
phenyi-piperazin-l-yi}-ethancne; 2-{Benzooxazol-2-
visulfanyl)-1-(3,4-dihydro-1H-isoguinolin-2-y1)-=thancone;
2-(2-0Oxo-2-piperidin-l-yl-ethylsulfanyl)-benzooxazcle-h-
carboxylic acid; 2-(6-Nitroc-benzothiazcl-2-ylsulfanyl}-1-
piperidin~l-yl-ethanone; 1-{4-Benzothiazol-2-yl-piperazin-
1-y1)-2- (benzothiazol-2~ylsulfanyl)~ethanone; 2-(1-Phenvl-
1d-benzoimidazol~2-ylsulfanyl) -1~ {(4-phenyl-piperazin-1-
yi)=ethanone; 2-(6-Nitr¢o-benzothiazol-2-ylsulfanyl)-1-(4-
phenyl-piperazin-l-yl)-ethancne; 2-[5-(Benzothiazcl-2-

visulfanylmethyl}-[1,3,4loxadiazol-2-vlsulfanyl] -N-
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Lact ose95 [000092] The active mxture is mxed with the | actose and
the mxture is added to a dry powder inhaling appliance. Exanple 4 -
Formul ati on 4 [000093] Tabl ets, each containing 30 ng of active
i ngr edi entWYO3P0/140&bared as fol l ows: Quantity I ngredi eRETHEI0HPSLeL)
Active Ingredient30.0 ng Starch45.0 ng Mcrocrystalline cellul ose35.0
nmg Pol yvi nyl pyrroli done (as 10% solution in water)4.0 ng Sodi um
CarboxynEth%gc§gggé: acet m”&gnes%gg}gz%grgt?g g%ég%iT%Lgérééln 1-
yi)-ethylsuifanyl]-benzothiazol-é~yl}-propicnamide; 2-(6&6-
Nitro-benzothiazol-2-ylsulfanyl)-1-pyrrolidin-1-vl-
ethancne; 4-Methyl-N-[2-(2-oxo-2-piperidin-1-vl-
ethylsulfanyl)-benzothiazol-6-yl]-benzamide; N-{2-[2-Oxo-

- {4-phenyl-piperazin-1-yl)-ethylsulfanyl]-benzothiazel-6-
v.}l-acetamide; 4-Chloro-N-{2-(2-oxo-2-pyrrolidin-1-vl1-
ethylsulfanyl)-benzothiazol-¢é-yl]-benzamide; 2-(&é-Aminc-
benzothiazoi-2-ylsulfanyl)-l-pyrrolidin-l-yl-ethanoneg; 3-
(4-Benzothiazol-2~yl-piperazin-1-yl}-1-{4-fluoro-phenyl}-
pyrrelidine-2,5-dicne; 2- (lH-Benzoimidazol-2-ylsulfanyl)-
1-(3,4-dihydro-1H-isoquinolin-2-y1) -ethanone; N,N-Diethyl-
2-(5-methyl-1H-benzoimidazol-2-ylsulfanyl)-acetamide; 2-
{Benzothiazol-2-ylsulfanyl)-1l-pyrrolidin-i-yi-ethanone;
3,4-Dimethoxy-N-[2-{2-morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzcthiazol-6~yl]-benzamide; 2-Bromo-N-[2-(2-oxc-2-
pyvrrolidin-i-yl-ethylsulfanyl)-benzothiazol-6-y1]-
benzamide; Z-[2~(Benzothiazol-2-ylsulfanyl)-acetyl]-
piperidine-4-carboxylic acid amide; 1-[2- (Benzooxazol-2-
ylsulfanyl)-acetyl]-piperidine-4-carboxylic acid amide; 1-
[2-(1H-Benzeoimidazcl-2-ylsulfanyl) -acetyl]-piperidine-4-
carboxylic acid amide; 1'-[2-(4-Ethvl-5-phenyl-4H-
[1,2,4}triazol-3-ylsulfanyl)-acetyl}-[1,4"]bipiperidinyl-
£'-carboxylic acid amide; 1'-[2~(lH-Benzoimidazol-2-
ylsulfanyl)-acetyl]-[1,4"']lbipiperidinyl-4'-carboxylic acid
amide; 2-(Benzcthiazol-2-vlsulfanyl)~1-[4-(4-flucro-
phenyl) -piperazin-l-yl]-ethanone; 1-(4-Benzhydryl-
piperazin-l-yl)-2-(benzothiazol-2-ylsulfanyl)~ethanone; 1-

[4- (3-Chloro-phenyl) -piperazin-1l-yl]-2-{(6-nitxro-
benzothiazo.-2-vlsulfanyl) ~ethanone; 2-(5-Chlorc-
benzooxazol-2-ylsul fanyl)-1~morpholin-4-yl-ethancne; N-{2-
[2-0z0-2- (4-phenyli-piperazin-1l-yl)-ethyisulfanyl] -
benzothizazol-6~yi}l-butyramide; 2-{Benzceoxazol-2-

visulfanyl)-1- (4d-phenyl-piperazin-1-vyl)-ethanone; 2-(6-
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Total 120ng [ 000094] The active ingredient, starch, and cellul ose are

passed through a No. 20 nmesh U.S. sieve and m xed thoroughly. The

sol ution of polyvinyl-pyrrolidone is mxed with the resultant

powders, WH? él9449854% hen passed through a 16 mesh U. S. BCEYE0091HE21

granul es so produced are dried at 500 to 60C and passed through a 16

mesh U.S. sieve. The sodi um carboxynet hyl starch, nagnesi um stearate,
are

and talc, preyiousl ssed through_a Nq. 30 nmesh U.S. sieve,
then added £5ERE LR oo AR af LB i Ag (2 Pd OPEomTNedsd on a
t abl et nachphgetozii-al¢11 ablietsneach- uringbbrgzdb® W suEranpl)e 15 -
Fornul ati on [E_H)QO_O%QJ%%SL{{ S, .eggp cont.ai ni n _4]0_ _of. nedi canment,
are made as ‘fol f dne-C &uantt &Sralzr’iaredﬂe?ntp(lﬁﬁfﬁé‘%ém é’;I?A%F}?Wne’
| ngr edi ent 40-0Q1 nfy( SteabDdnd OOy 10-pirg n Vhgmesindil $ teattatlet10-am Tot al 150. 0
ng [000096 Theﬂ. active Lngredient, cellulose, starch, an magnesium
stearate ar ]é)eBFOe‘nm o ,Zogagsgldgutqﬁraélﬁﬂgh X a.m%’ rrzisas e@.‘z%?xas%oe?\i%, and
filled intovhantfgetlatin{tapsuhdsrbrpisylngpiparddin-esyl Exanple 6 -
Formul ati on_ 000Q97 uppQsi. tories, each.contai.nipg,25 1 f
active ingré P%rﬁ%r?e’a(r}e %ﬁ’;ﬁgg’ ol r#(I)v\]iss:Qqul%OlmrL‘t y2y-2 {g hedfhyt
1H-benzoimidazol-2~-ylsulfanvl)-ethanons; and 2-(1-
Benzenesulfonyl-lH-benzoimidazol-2-ylsuifanyl)-1-

pyrrolidin-i-yl-ethanone.

[000017] Most preferably, the compound of the present
invention is 1'-[2-(Benzcoxazol-2-ylgulfanyli)-acetyl]=-

[1,47 ]bipiperidinyl-4*-carboxylic acid amide.

[€00018] The method of the prssent invention is for the
treatment or prophylaxis of a viral infection or disease
associated therewith, comprising administering in a
therapeutically =effective amcunt to a mammal in need

thereof, a compound of Formula I described above.

[000019] Preferably, the mammal is a human and the wviral
infection is a flavivirus infection. More preferably, the
flavivirus virus is selected from the group consisting of
Dengue virus, West Nile virusg, vellow fever virus,
Japanese encephalitis virus, and tick-borne encephalitis
virus. Most preferably, the flavivirus i1s & Dengue virus
selected from the group consisting of DEN-1, DEN-2, DEN-3,
and DEN-4.

[000020] Preferably, the viral infection is asscciated
with a condition selected frcem the greoup consisting of
Dengue fever, Yellow fever, West Nile, St. Louis

encephalitis, Hepatitis C, Murray Valley encephalitis, and

1%



| ngr edi ent Amount Active Ingredient25 ng Saturated fatty acids

gl yceri desto2,000 ng [000098] The active ingredient is passed
through a No. 60 nesh U S. sieve and suspended in the saturated fatty
aci d gl ycéYQ dw8/1#gyi ously nelted using the m ni num heBET/REWEEYATA
The m xture is then poured into a suppository nold of nomnal 2.0 g
capacity and allowed to cool. Exanple 7 - Formulation 7 [ 000099]

Suspensi ons,_ each contaigi?g 50 gy of neq%caggnt er 5.0.mM dose, are
made as fol PORENSThSFEEPEAt Amount “ARE i RAE RGP ed eMtS0 6%y Xant han
gund. 0 ng Sadifeat tat Hexyaebdyd teeie b o5 codribl) tM ex otreyrstal $4ine
cel lulose (89% 500, rag Sucrosel. 75_g Sodi um benzoat el0.0 Fl avor
and col orq. v<" H?if?@f"e% WAt %‘?feo"]%.dofﬂ?m he BrBE07E5 3501 8 B

ciassical dengue fever, dengue hemorrhagic fever syndrome,

and dengue shock syndrome.

[000021] The methced of the pressnt invention may also
comprise co-administration of: a)other antivirals such as
Ribavirin or cidefovir; b) wvaccineg; and/or ¢) interferons

or pegylated interferons.

Definitions

[600022] 1In accordance with this detailed description,
the following abbreviations and definitions apply. It must

be noted that as used herein, the singular forms “a,”

Y rr

an,” anc “the” inciude plural referents unless the

context clearly dictates otherwise.

[000023] The publicaticns discussed herein ares provided
golely for their disclosure. Nothing herein is tc be
construed as an admisgsion regarding antedating the
publications. Further, the dates of publication providsd
may be different from the actual publication dates, which

may need to be indepsndently confirmed.

[000024] Where a range of values is provided, it is
understood that each intervening value is encompassed. The
upper and lower limits of these smaller rangess may
independently be included in the smaliler, subject to any
specifically-exclucded limit in the stated rangs. Where the
stated range incliucdes one or both of the limits, ranges
excluding sither both of thege included limits are also
included in the invention. Also contemplated are any

values that fall within the cited ranges.
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[ 0000100] The nedi canent, sucrose, and xant han gum are bl ended,
passed through a NO 10 nmesh U. S. sieve, and then mxed with a
previously nmade solution of the mcrocrystalline cellul ose and sodi um
car boxymetHYy P04 ose in water. The sodi um benzoat e, PFEVHIE/04813Y
color are diluted with sone of the water and added with stirring.
Sufficient water is then added to produce the required vol une.
Exanple 8 - Fornulation 8 [0000101] Hard gelatin tablets, each
containing 15 ng of active ingredient, are nade as follows: Quantity
| ngr edi ent ( ngbeegrul Ehldet i deeLinpgr echentitl, Oahy tSichnch4D 7 Ny
Magnesi um stearate3. 0. ng VIO 2009/ 149054PCT/ 1J52009/ 045921 Tot al 425. 0
ny [000010§f The' active ?ng“r adient, " &l Fulose>* 't areh, "and magnesi um
st ear at e ar eophendedndpassedi thyr oughoa Noin20y nBsii1ULS. tlsd ener,. and
filled into,har el atin capsul.es_in. 5 guant j ties. e 9 -
For mul at i onAﬁg r?%%ﬁ@%o@fdA[ﬁ%elr%tlgé\sle%:bng'g%frgrgrrru%%fllvgﬁeﬁgyt e ;r)gr%gpar ed
as foll ows: deagriddicehef et capsalley Petiseed ingpetitere260. Gegigng.

A1l publications mentioned herein are incorporated herein

by reference tc disclose and describe the methods and/or

materials in connection with which the publicaticns are

cited.

[00C026] By “patient” or “subiject” is meant to include
any mammal. & “mammal,” for purposss of treatmeni, refers
toe any animal classified ag a mammal, including but not
limited to, humans, experimental animals including rats,
mice, and guinea pigs, domestizc and farm animals, and zoo,
sports, or pet animals, such as dogs, horses, cats, cows,

and the like.

[000027] The term “efficacy” as used herein refsrs to the
effectiveness ¢f a particular freatment regime. Efficacy
can be measured based on change of the course of the

disease in response to an agent.

[000028] The term “success” as used herein in the context
of a chronic treatment regime refers tc the effectivensss
of a particular treatment regime. This includes a balance
of efficacy, toxicity (e.g., side sffects and patient
tolerance of a formulation or dosage unit), patient
compliance, and the like. For a chronic administration
regime to be considered “successful” it must balance
different aspects of patient care and efficacy tc produce

a favorable patient ocutcome.
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| sotonic salinelOO0 m [0000104] Therapeutic conpound conpositions
generally are placed into a container having a sterile access port,
for exanple, an intravenous solution bag or vial having a stopper

pi er ceabl QY0¥ ¥ oder mi ¢ i nj ection needl e or sim | ar PFGHEPF09/045921
i nstrunment. Exanple 10 - Formul ation 10 [ 0000105] A topical
formul ati on may be prepared as follows: IngredientQantity Active

| ngr edi ent 1- mul_si fyi ng \\ax30 Li,gyid Paraffin20 g Wite Soft
parat 11 nto 1080825 0050108 oThe SaAF LR <o £ PAFET T FECHeT o Kint | |
nol t en. Theakkequs<d parraf fii to aredeenub stdnpingnyax dgsd riedcor por at ed and
stirred until dissaolved.. The active. ingredient is added_and stirring
i's continueﬁkﬁﬁT?$éiﬁ3§68%s%Rﬁ ﬁﬁ¥§lﬁ%%?iné§ Fg??%%ht@%br UntiY sol i d.
Exanpl e 11 beForomidtaiconclin f<0080&0 7} rsArnaenosal Haarthulagi on may be
prepared as fol Llows: A solution of the candidate conpound_in 0.5%
Boar i bi caFBarar et Rectind) ek Ecroneat Feh CR3ets it | s
prepared usiag thetHeglabeut g ipr ceedare! a [BEO04D8]r Roapaeiat icomreof

0. 5% Sodi um.Bi gagbonate LoSling, Lok ! UL 9o 40000 nor edi ent

attributed to the disease. The term “treatment,” as used
herein, covers any treatment of a diseasse in a mammal,
such as a human, and includes: (a} preventing the disease
from occurring in a subject which may be predispcsed to
the disease but has not yet besn diagncsed as having it,
i.e., causing the clinical symptoms of the diszase not to
develop in a subject that may be predisposed to the
disease but does not yst experience or display symptoms of
the diseass; (b) inhibiting the disease, i.e., arrssting
or reducing the development cf the disease or ite clinicsal
symptoms; and {c) relieving ths disease, i.e., causing
regression of the diseass and/or its symptoms or
conditicons. Treating a patient’s suffering from disease
related to patholegical inflammation is contemplated.
Preventing, inhibiting, cr relieving adverse effects
attributed to pathological inflammation over long periods
of time and/or are such caused by the physioclegical
responses to lnappropriate inflammation present in a
biglogical system over long pericds of time are alsc

contemplatead.

[000030] As used herein, "acyl" refers to the groups H-
C(0)-, alkyi-C{0)-, substituted alkyl-C{(Q0)-, alkenyl-C({0)-
, substituted alkenyl-C{0)-, alkynyl-C(0)-, substituted
aikynyl-C{0)—-, cycloalkyl-C{0O)-, substitutsd cycloalkyl-
C{0}-, arvyl-C(Q)-, substituted aryl-C{Q)-, hetercaryl-
C{0}-, substituted hetercaryi-C(C)-, heterccyclic-C(0}-,
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Fi nal Concentration Sodi um Bi carbonate 0.59 0.5% Saline g.s. ad 100.0
m. g.s. ad 100% Procedure: 1. Add 0.5g sodi um bicarbonate into a
100 m. volunetric flask. 2. Add approximately 90.0 niL saline and
soni cat e UHPRIOQ#M¥ELI ved. 3. QS. to 100.0 nL with saPCHESHAUHIIZ

t hor oughly. [0000109] Preparation of 30.0 ng/nL Candi date Conpound:
10.0 nL Ingredient Gam100.0 nL Final Concentration

and substituted heterocyclic-C{0)- wherein alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, heterocaryl, substituted
hetercaryl, heterocyclic and substituted heterocyclic are

as defined herein.

[000031] "Alkyiamino” refers to the group -NRR where zach
R is independently selected from the group consisting of
hydrogen, aikyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, aryl, substituted
aryl, cycloalkyl, substituted cycloalkyl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted
heterocyclic and where each R is joined to form together
with the nitrogen atom a hetsrocyclic e¢r substituted
heterocyclic ring wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, cycloalkyl, substituted cycloalkyl, arvl,
substituted aryl, hetercaryl, substituted heteroaryl,
heterocvclic and substituted heterocyclic are as defined

herein.

[000032] *“Alkenyl” refers tc alkenyl grcup preferably
having from 2 tc 10 carbon atoms and mcre preferably 2 to
& carbon atoms and having at least 1 and preferably from

1-2 sites of alkenyl unsaturation.

[000033] “Alkoxy” refers to the group “alkvl-0-” which
includes, by way of example, msthoxy, ethoxy, n-propoxy,
iso-propcxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy,

n-hexoxy, 1,2-dimethylbutoxv, and the like.

[000034] *“Alkyl” refers tc linear or branched alkyl

groups having from 1 to 10 carbon atoms, alternatively 1
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Candi dat e Conmpound 0. 3009 30.0 ng/nmL . 05% Sodi um Bi car bonat e/ Sal i ne
Stock Solution g.s. ad 10.0 nL g.s. ad 100% Procedure: 1. Add

0. 300 g of the candidate conpound into a 10.0 nL volunetric fl ask.
2. Add appY@zi%A&4%8FYy 9.7 nL cf 0.5% sodi um bi car bonat e PFTHRIPHE B ock

solution. 3. Sonicate until the candidate conpound is conpletely
dissolved. 4. QS. to 10 O nL with 0. 596sodiun1bicarbonate / saline
st ock sol ution.and n a h| h t hr oughput
Soreen: ng 180 eBSTIEERT ST oo e D 1 P E Bt L ToPBOT S Pact.
[ 0000110] Aasenstlyle tabdtyeprodeeikbl g dutgh- hhﬁoﬁghnukescreening
(HTS) assay has been established to neasure dengue virus-induced
cytopathic effect (CPE). To determ ne the anpunt of dengue virus

st ock requi r880PE br odacec ¢ orfplsate LEPES w5 ugaysHiz- Vero cel |

nonol ayers were seeded on 96-wel| plates and infected with 10-fold

serial dil utioppszef tﬁe_»vﬁéen&ye\awﬂr Wer SO hEPHESAMIaREd& romatic
mul tipli C|ty of infection (MOT approximately 0.001 PFU cell to

0.1 PFU cel Farhecslday 9rpuRtef riEflgE‘t P ofe jt‘]héaéh‘l:% WFESsWERBiRg seed with
5% gl ut ar al dehyde and SkabNebllisi) 0ol %uorystal coileba Vigys- i nduced
CPE was {e.g., naphthyl cr anthryl) which condensed rings may or
may not be aromatic {(e.g., Z2-benzoxazolinone, 2H-1,4-
benzoxazin-3 (4H)-one, and the like) prcvided that the

point of attachment is through an aromatic ring atom.

[600037] “Substitutasd aryl” refers to aryl groups which
are substituted with from 1 to 3 substituents selected
from the group consisting of hydroxy, acyvi, acylamino,
thiocarbonylamine, acyloxy, alkyl, substituted alkyl,
alkoxry, substituted alkoxy, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, amidino, alkylamidino,
thioamidino, amino, amincacyl, aminocarbonyvlocxy,
aningcarbonylamine, aminothiccarbonylamino, arvl,
substituted aryl, aryloxy, substituted aryloxy,
cvcloalkoxry, substituted cycloalkoxy, hetercarylexy,
substituted hetervaryloxy, hetezrocyclyloxy, substituted
heterocycly_oxy, carboxyl, carboxylalkyl, carboxyl-
substituted alkyl, carboxyl-cyclcalkyl, carboxyl-
substituted cvcleoalkyl, carbexyvlaryl, carboxyl-substituted
aryl, carboxylheteroaryl, carboxyl-substituted hetercarvyl,
carboxyliheterocyclic, carboxyvl-substituted heterccyelic,
carboxyiamideo, c¢yano, thiol, thicalkyl, =substituted
thicalkyl, thicaryl, substituted thicaryl, thighetercarvl,
substituted Lhioheteroaryl, thiocycloalkyl, substitulked
thiocyclcocalkyl, thioheterccyclic, substituted
thioheterocyclic, cycloalkyl, substituted cyclealkyl,

guanidino, guanidinosulfcone, halo, nitre, heteroaryl,

24



guantified spectrophotonetrically at CD570. Fromthis analysis, an

MCI of 0.1 PFU cell of dengue virus stock was chosen for use in the
HTS assay. To establish the signal-to-noise ratio (S/N) of the
96-wel | ad¥@yoEtO¥val uate the well-to-well and assay- PET/HENEYf045021
variability, five independent experinments were perfornmed. Vero cell
nmonol ayers were infected with O. 1 PFU/ cel | of dengue virus stock.
Each plate co alnetdtgefollo gontrols druyplicate

virus-inf ecfe *hette ‘65%?%3"“(5a %Cfﬁf:eéfeds 9-%&PFs and a dose
response cuh‘eeerasbwhlpk:l,catrzeldaanqoscybawkmmt&te&O@c}%ﬁ@ko:l;Z,S and 62 pM
as reference_ _stand rds At ost-infection, .the plates were
processed ag %E%arﬁy S abovE *638 ﬂ“ﬁnr‘fgﬁéw SRSt Fggvﬁﬁéogé%ay
was used tosebatutaitedcbﬁpemui,&ﬁyﬂowya ceh@aﬂrbahylanbm@r,y for those that
i nhi bit dengue.yi 5 d CPE v Iua; nsisted of 48
96-wel I pl atgggt%cg%srg mgyg&?omuc}ridsS|55?:jl pI gf’g to O Aer gtisu gﬁ dat a

poi nts per edhylAt-3{0)s-¢voloaghplt moaﬁesmpabhee@fcmmuatlnq

200, 000 co d out, Q r ed i n DVBO
and di | ut eggﬁﬁpn%& n‘?guch (?)ﬁa\t/\sqlt 3 ng?o aclig(%%‘e’%\/ter:% éach wel |
was 5 pM cofpBunduaati 0uisys BVBO, ﬁe?)eoh@cﬂjmgvmeres @dded robotically
to the cultuyrg Er:egi siog,4he PegkinElper A1l BROBERyLL HT PLUS
robotic systemS Fo MV\AHng con%odnd gdcjjpl tig“gnré\%:ylﬂ tlll(:j)r es \;F\?ere i nfected
wi th dengue SVP%JSU(MI\IIIQ%W%{@lNe\Ar@iCHeaa@ylrAf—fJér{OBz—days

i ncubati on, sphat £8,M8r 81 RLPCESEAY ﬁﬂtLgbégkfyﬁtgdP F nEl mer
Envision Il plate reader system e results o ese
experiments Pﬁ&@bﬁﬁ@éﬁﬁﬁﬁa‘fﬂtr €98 Xlaelsllb%ﬂs]stasieﬂohﬁﬁ%fqaéfyr@bust and

reproduci bl eosTHE - §h%£@é§cql(;r at b9 (&, %mltu%dceéée&e%w& vell's
(signal) to virus control wells (noi se))

wel 't o-wel | 9F4P1 aBFRi vhevmd d6t BYfiorsd Péra@%h i HB?\WHaéllkarlat e and

found to haweeagpoetgggiﬁmedcglygrj ange g; 18%s, t hans % for both
positive control and neg atlve control well's, and over al |

assay- t o- as S&YS vHrY &b FH’y' va& S @4z hatgnes88 L UsiRg (Phs assay, the
EC53 val ues shpst{idad heaemlq,1deL§Rmmedhé@lbﬁvb25c, 220RN) -~
respectivel Y. bThe ef fectivenes ri bavirin aag&ﬁ(nst dengwe vari es
with the cePPPElpE FeedetoHtiecY éc\’/ar%%ss% BhtHied were et the

range of pubkhbsted:neal ueryfor- mwisl(smmmpeupd (é\zesle)gm Taken

t oget her, theere Itssow S|t|ve roducibl e HTS
assay has bee%sghrcucessﬁuifry d\fl}a(%%f) § CS BV Wrat eggg O)c’-oﬁ%?)und
library for suhbtbitmds heterkwgue vmmsmmephmﬁamnyca@nm e 13 -
[0000113] | A Lgbay e et B Bae 12 MBSt Re by e e’

hi gh-t hr oughpiy!l screen kod c(thewglke'lvmm imehbbi d10f sii-dgabsisitudeidch a
l'i brary of 21 S e np. S at,.inhibited
dengue vi ru%‘?%gﬁ%e&% Hﬁg at ei%s;ﬁg%ﬁlv\ggfeg u(?t htellra ft'investl gat ed
for chem calsubpactulsid erylapotenoyncamhdsaliebetafaarylpO0001 Ino-
nitially, Lhe shefmheal Stodaldiiesaoh Lhedi hocomaunds_vere exani ned
for chem cal tractability. A chem ca y tractabl e conpound is defined
as one that hesesyidHer ealtry aveessibi elirsipgt i vaschabrereheriical

met hodol ogy oaRd, wsgenee§§@%ee%useem&@d m%@'&%&&g%w@&@ es
and potential drug-like qualities. H ts that passed this nedicinal
chem stry fiSMPeFiviET e sevafltRREE oY ShEidtepof et ytheCsfpBRINd pot ency

was determ '&%stytﬁ}éablﬁaéiﬂ@l [ %@b@t&@&ﬁ’a@%ﬁk\ﬁ I ya.aar, O$8p&: pad range
of concentrations. Nonlinear regression was used to generate best-fit

i nhi bition GH¥Ves S PEYtal TASRE EVENe BSOS 8P F ekt iNFE SEBRYET 2Fon

(EC50) . The ssgkechindd ye0brspraiiti 6hd Yadhocaggbyeh gorpeund is
typically ex%ressed as aratjo.of its cytotoxicity to its biological
effect. A cEPPSptBIFeraY ot UEEHYPY SCUVET LE B2 aI T PICEE BY B9
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[ 0000116] Conpound 3 was identified as one of the nost potent and
sel ective conpounds fromw thin the pcol of the initial 22 quality
hits, with activity against all four serotypes of denguﬁw% ure 1)
Cheni cal %PQ?@{%”B%/‘ thi s conpound were obtained from cBRHEFE 9&943921
vendors, and these anal ogs were tested as described in order to
define the rel ationship bet ween chem' cal struct ure and bi ol ogi cal
activity (see Table 1 t conpounds of the ent
i nvention and°kn&l %Oé?ﬁt sz’e myé v?l?‘dg th§ct1|' 153% é@%ﬁBhHﬂt%é’ﬁF al
Structure MobegRawh¥es ghtisChedregdn Namelketivity A: ECusl uM 13:
1<Ec, s10 uM C: 10<EC5a525 uNI: D: EC50>25 uM nra : Not determ ned |

[000038] “Cycloalkyl” refers to cyclic alkyl grecups of
from 3 toc 8 carbon atoms having a single cyclic ring
including, by way of example, cvclopropyl, cyclobutvl,
cyclopentyl, cyclohexyl, cyclooctyl and the like. Excluded
from this definition are multi-ring alkyl groups such as

adamantanyl, etc.

[000032] “Halo” or “halogen” refers tc fluoro, chioro,

brome and iocdo.

[000040] T“Heterocaryl” refers to an arcmatic carbocyclic
group of from 2 to 10 carbeon atoms and 1 to 4 hetercatoms
selected from the group consisting of cxyvgen, nitrogen and
sulfur within the ring or oxides therecf. Such heterocaryl
groups can have a single ring {(e.g., pyridyl or furyl) ozx
multiple condensed rings (e.g., indolizinyl or
benzothieny>.) wherein one or more of the condenssed rings
may or may not be aromatic provided that the point of
attachment is through an aromatic ring atom. Additionally,
the heterocatoms of the hetercaryl group may be oxidized,
i.e., to form pyridine N-oxides or 1,1~dioxo~1,2,5-
thiadiazoles and the like. Additicnally, the carbon atoms
of the ring may be substituted with an oxo (=0). The term
“hetercaryl having two nitrogen atoms in the heteroaryl,
ring” refers to a heterocaryl group having two, and only
two, nitrogen atoms in the hetercaryl ring and opticnally
containing 1 or 2 other heteroatoms in the hetercaryl

ring, such as oxygen or sulfur.

[000041] “Substituted hetercaryl” refsrsg Lo hstercaryl

groups which are substituted with from 1 to 3 substituents
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TO1ls 441.6 N-[2-(2-Morpholin-4-yl-2-oxoel hylsul fanyl)-benzot hi azd- 6-
y1l1- 3- phenyl - propi onam de A 2 Hac ON 111111 S 363.5

N-12- (2-0x0- 2- pi peridin-1-yl- ethylsul fanyl)-benzot hi azol - 6- )

y1] - pr opi d’ﬁ%ﬁ?fgé“%{ﬁ% ]*.,S1..."..... -Nr) 0 OH2 N PCT/US2009/045921

selected from the grcoup consisting of hydroxy, acyl,
acylaming, thiocarbonylamino, acyloxy, alkyl, substituted
alkyl, alkoxy, substituted alkoxy, alkenyl, substituted
alkenyl, atkynyvl, substituted alkynyl, amidino,
alkylamidino, thiecamidino, amino, amincacyl,
aminocarponyloxy, aminocarbonylamino,
amincothiocarbonylamino, aryl, substituted aryl, arvio=zy,
substituted arylexy, cycloalkexy, substituted cvcloalkoxy,
heterocaryloxy, substituted heterocarvloxy, heterocveclvloxy,
substituted heterocyclyloxy, carboxvl, carboxylalkyl,
carboxyl-substituted alkyl, carboxyi-cycloalkvl, carbozvl-
substituted cyclealkyl, carbexylaryl, carboxyl-substituted
aryl, carbocxylheteroaryl, carboxyl-substituted hetercarvl,
carboxylheterccyclic, carboxyli-substituted heterccyclic,
carboxylamide, cyano, thiol, thicalkyl, substituted
thicalkyl, thicaryl, substituted thiocaryl, thichetercarvl,
substituted thioheterocaryl, thiocycloalkyl, substituted
thiocyclealkyl, thioheterocvclic, substituted
thicheterocyclic, cycloalkyl, substituted cycloalkyl,
guanidinc, guanidinosulfone, halo, nitro, heteroaryl,
substituted heteroaryl, heterocycelic, substituted
heterocyclic, cycloalkoxy, substituted cycloalkozy,
hetercaryloxy, substituted hetercaryloxy, heterocyclyloxy,
substituted heterccyclivloxy, oxycarbonylamino,
oxythiocarbonylaming, -3(0);~aikvl, -5(0);-substituted
alkyl, -82(Q)z-cycloalkyl, -S(0)z~substituted cycloalkyl, -
S5 (0)y-alkenyl, -S(0)z;-substituted alkenyl, =3(C):-aryl,
-5(0);-substituted aryl, -5(0):;~hetercaryl, ~3(0):-
substituted heteroaryl, -3(0);-heterocyclic,~5(0),~
substituted heterocyclic, =-0S5(0)-alkyl, -08(0),-
substituted alkyl, -0S(Q)s~aryl, -03{0).-substituted arvl,
-05 (0);-hetercaryl, -035(0}s;-substituted heterocaryl,

08 (0) ;-heterocyclic, -08(0)s-substituted heterceyclic, -
050;-NRR whers R is hydrogen or alkvl, -NRS(Q):;-alkyl, -
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\ 0 402. 5 1112-(Benzooxazol -2- ylsulfanyl)-acetyl]
[ 1, 411bi pi peri di nyl-41- carboxylic acid amide A4 ON NI, S$ 354 5

4f 1t 3- (Benzot hi azol - 2-yl sul fanyl)- 1-benzyl-pyrrolidi ne-Z5- di
(toxic) 5 WO2009/149054 PCTstzoowq.}aozé)

NRS(0);-substituted alkyl, -NRS(0Q);-ary:, -NRS(O);-
substituted aryl, -NRS(0);-heteroaryl, -NRS(0);-
substituted heterocaryl, -NRS{(0O);-heterocvclic, -NRS({O),-
substituted heterocyclic, =-NRS(0);~NR-alkyl, -NRS5{Q);-NR-
substiruted alkyl, -NRS(0)z;-NR-aryl, =-NRS(0);~NR-
substituted aryl, -NRS(0);-NR-hetercaryl, =-NRS(0),~NR-
substituted hetercaryl, -NRS(0):~NR-hetsrccyclic, -
NRS({0);-NR-substituted heterocyclic where R is hydrogen or
ailkyl, mono- and di-alkylaminoe, mono- and di- (substituted
aikyl)amino, mono- and di-arylamino, mcne- and di-
substituted arylamino, monc- and di-heteroarylamino, mono-
and di-substituted hstercarvlamino, mono- and di-
heterocyclic amine, monc- and di-substituted heterccyclic
anino, unsymmetric di-substituted amines having different
substituents independently selscted frcm the group
consisting of alkyl, substituted alkyl, aryl, substituted
aryl, heteroaryl, substituted hetercaryl, heterccyclic and
substituted heterocvclic and amino groups cn the
substituted aryl blocked by conventional bleocking groups
such as Boc, Cbz, formyl, and the like or substituted with

-SC;NRR where R is hydrogen or alkyl.

[000042] “Sulfonyl” refers to the group -5(0):R where R
is selected from the group ccnsisting c¢f hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynvl,
substituted alkvnvl, arvl, substituted arvl, cvcloalkyl,
substituted cyvclecalkyl, hetercaryl, substituted
hetercarvl, heterocyclic, substituted heterccyclic wherein
g kyl, substituted alkyi, alkenvl, substituted alkenyl,
aikynyl, substituted alkynyl, zycleoalkyl, substituted
cvcloalkyl, aryl, substituted aryl, heterocaryl,
substituted hetercaryl, heterocyclic and substituted

heterocyclic are ae defined herein.
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)-S HA0 OONSc_bl-) o 427.5 2-Methyl-N[2-(2-norpholin- _
4-y1-2-o0xo0-elhyl sul fanyl)- benzothi azol -6-y11- benzamde B 6 i C
482. 4 24-Dichloro-Ni[2-(2- norpholin-4-yl-2-oxo0-

WO 2009/149054 PCT/US2009/045921

[000043] "Optionally substituted” mesans that the recited
group may be unsubgtituted or the recited group may be

substituted.

[000044] “Pharmaceutically-acceptable carrizsr” means a
carrier that ig useful in preparing a pharmaceutical
composition ¢r formulation that is generally safe, non-
toxic, and neither biologically nor otherwise undesirable,
and includes a carrier that is acceptable for veterinary

use as well as human pharmaceutical use.

[000045] “Pharmaceutically-acceptable caticn” refers to

the caticn of a pharmaceutically-acceptable salt.

[000046] “Pharmacsutically-acceptable salt” refers to
salts which retain the biclogical effectiveness and
propertiss of compcunds which are not kiologically or
otherwise undesirable. Pharmaceutically-acceptable salts
refer to pharmaceutically-acceptable salts of the
compounds, which salts are derived from a variety of
crganic and inorganic counter ions well known in the art
and include, by way of example only, scdium, potassium,
calcium, magnesium, ammonium, tetraalkylammonium, and the
l1ike; and when the molecule contains a basic
functionality, salts of organic or inorganic acids, such
as hydrochloride, hydrobromide, tartrate, mesylate,

acetate, maleate, oxalate and the like.

[000047] Pharmaceutically-acceptable base addition salts
can be prepared from incorganic and organic bases. Salts
derived from inorganic bases include, by way of example
only, sodium, potassium, lithium, ammonium, calcium and
magresium salts. Salts derived from organic bases include,

but are not limited to, salts of primary, secondary and
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et hyl sul fany1) - benzot hi azol -6 yl|-benzamide B 7 H3CG-- \if.Nti 384.5
abenzot hi azol - 2-yl sul l anyl )- 1-(3, 4-Di hydro- 1H

I soqui nol i n- 2-3/1}-2-(6- et hoxy- ethanone B 8 C<S'N Nar"_al kF sric f
370.5 WO 2009/149054 PCT/US2009/043921

tertiary amines, such as alkyl amines, dialkyl amines,
trialkvl amines, substituted alkyl aminesg, di{substituted
alkvl) amines, tri(substituted alkvl) amines, alkenvl
amines, cialkenyl amines, trialkenyl amines, substituted
a‘kenyl amines, di(substituted alkenyl) amines,
tri(substituted alkenyl) amines, cycleoalkyl amines,
di(cycicalkyl) amines, tri{cycloalkyl) amines, substituted
cvcloalkyl amines, disubstituted cycloalkyl amine,
trisubstituted cycloalkyl amines, cyclcalkenyl amines,
di(cycloalkenyl) amines, tri(cyclecalkenyl) amines,
substituted cyclecalkenyl amines, disubstituted
cycloalkenyl amine, trisubstituted cycloalkenyl amines,
aryl amines, diaryl amines, triaryl amines, heteroarvyl
amines, dihetercaryl amines, triheterocaryl amines,
heterocyclic amines, diheterccyclic amines,
triheterocyeclic amines, mixed di- and tri-amines where at
least two of the substituents on the amine are different
and are selected from the grcup consisting of alkvl,
substituted alkyl, alkenyl, substituted alkenyl,
cvcloalkyl, substituted cyclcalkyl, cvcecloalkenvl,
substituted cycloalkenyl, aryl, hetercaryl, heterccvclic,
and the like, Also included are amines where the two or
three substituents, togethsr with the amino nitrcgen, form

a heterocyclic or hetercaryl group.

[000048] Examples of suitable amines include, by way of
example cnly, isopropylamine, trimethyl amine, diethyl
amine, tri(iso-propyl) amine, tri(n-prcpyl) amine,
ethanclamine, 2-dimethylamincethancl, tromethamine,
lvsine, arginine, histidine, caffeine, procaine,
hydrabamine, chcline, betaine, ethylenediamine,
grucosaming, N-alkylglucamines, theobrcmine, purines,
piperazine, piperidine, morpholine, N-ethyvlpiperidine, and

the like. It should also be understood that other
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2- (1H Benzoi m dazol - 2- yi sul fany)-144-(4-fl uor o-

phenyl) - pi perazin-1-yl]- ethanone B 9 IPN O 1-12N 418.6
1.-[2-(Banzothi azol -2- y4sul fanyl)-acetyl]- [1, 4] bi pi peddi nyl-41-
car boxyl i VE2F 18R e PCT/US2009/045921

carboxylic acid derivatives would be useful, for example,
carboxylic acid amideg, including carbcecxamides, lower

a’kyl carboxamides, dialkyl carboxamides, and the like.

[000048] Pharmaceutically=-acceptable acid addition salts
may be prepared from inorganic and organic acids. Salts
derived from inorganic acids include hydroechloric acid,
hvdrobromic acid, sulfuric zcid, nitric acid, phcsphoric
acid, and the like. Salts derived from organic acids
include acetic acid, propicnic acid, glycolic acid,
pyvruvic acid, oxalic acid, malic acilid, malonic acid,
succinic acid, maleic acid, fumaric acid, tartaric acid,
citric acld, benzolc acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluene-

sulfornic acid, salicylic acid, and the like.

[00005B0] 2 compound may act as a pro-drug. Pro-drug means
any compocund which releases an active parent drug in vivo
when such pro-drug is administered to a mammalian subject.
Pro-drugs are prepared by medifving functional groups
present in such a way that the modifications may be
cleaved in vivo to reslease the parent compound. Pro-drugs
include compounds wherein a hydroxy, amino, cr sulfhydryl
group is bonded to any group that may ke cleaved in vivo
to regensrate the free hydroxyl, amino, or sulfhydryl
group, respectively. Examples of pro-drugs include, but
are not limited to esters (e.g., acetate, formate, and
benzoate derivatives), carbamates (e.g., N,N-
dimethylamino-carbonyl) of hydroxy functional grcups, and

the like.

[000051] “Treating” or “treatment” of a disease includes:
(L) preventing the disease, i.e. causing the clinical

symptoms of the disease not to develop in a mammal that
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B 10 110 H., N 398.6 2-(6-Am no-banzot hi azol - 2-
yl sul fanyl)-1-(4-benzyl - piperazin-1-yl)-ethanone B 11 IP 367.5

2-( Benzoow&%o-ggi%&sul fanyl)- 1-(4-benzyl-piperazin-1- ¥&%/hs§)59%%%‘9%?e B

may be exposed to or predispcssd to the diseassz but does
not yet experience or display symptoms of the disease,
(2) inhibiting the disease, i.e., arresting or reducing
the development of the dissase or its clinical symptoms,
or

(3) relieving the disease, i.e., causing regression of

the diseass or its c¢linical symptoms.

[000052] A “therapeutically-effective amount” means the
amcount of z compound that, when administered to a mammal
for treating a disease, is sufficlient to effect such
treatment for the disease. The “therapeutically-effective
amount” will vary depending cn the compound, the dissase,
and its severity and the age, weight, etc., of the mammal

to be treated.

Pharmaceutical Formulations of the Compounds

[000053] 1In general, compounds will be administered in a
therapeutically-effective amcunt by any of the accepted
modes of administration for thase compcunds. The
compounds can be administered by a wvariety of routes,
including, but not limited tc, oral, parenteral (e.g.,
subcutansous, subdural, intravsnous, intramuscular,
intrathecal, intraperitonesl, intracerebral,
intraarterial, or intralesicnal routes of administration),
topical, intranasal, localizsd (e.g., surgical application
or surgical suppository), rectal, and pulmonary (e.g.,
aerosols, inhalation, or powder). Acccordingly, these
compounds are effective as bcth injectable and oral
compositions. The compounds can be administered

continuously by infusion or by bolus injection.

[000034] The actual amount ¢f the compound, i.e., the

active ingredlent, will depend on a number of factors,
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12 cH, o rsyN 423.5 1-[ 3-(2- Met hoxy-benzoyl) -
pi peridin-1-yl]-2-(5-nmethyl- 1H benzoi m dazol -2- yl sul fanA-et hanone B

(toxic) 13,8, 0dq50E, PNSIN) -0 CH, PCT/US2009/045921

such asg ths severity of the disease, i.e., the ccndition
or disease to be treated, age, and relative health of the
subject, the potency of the compound used, the route and

form of administration, and cther factcrs.

[000055] TIcxicity and therapeutic efficacy of such
compounds can be determined by standard pharmaceutical
procedures in cell cultures cr experimental animals, e.g.,
for determining the LDsy (the dose lethal to 50% of the
populaticn) and the EDsy (the dose therapesutically
effective in 50% of the population). The dose ratio
between toxic and therapeutic sfifects is the therapeutic

index and it can be expressed as the ratio LDs5g/EDsp.

[000056] The data cbhbitained from the cell culture assays
and animal studies can be used in formulating a range of
dosage for use in humans. The dosage ¢f such compounds
lies within a range of circulating concentraticns that
include ths EDsy with little or no toxicity. The desage
may vary within this range depending upon the dosage form
employed and the rcute of administraticn utilized. For
any compound used, the therapeutically-effective dose can
be estimated initially from ce2ll culture assays. A dose
may be formulated in animal models to achisve a
circulating plasma concentration range which incliudes the
ICsy (i.e., the concentration cf the test compound which
achieves a half-maximal inhibkition of symptoms) as
determined in cell culture. Such information can be used
to more accurately dstermine useful doses in humans.
Levels in pilasma may be measured, Ifor example, by high

performance liquid chromatography.

[000057] The amount cof the pharmaceutical composition

administerad to the patient will vary depending upon what
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is being administered, the purpose of the administration,
such as prophylaxis or therapy, the state of the patient,
the manner of administration, and the like. 1In
therapeutic applications, compositions are administered to
a patient already suffering from a disease in an amount
sufficient to cure or at least partially arrest the
symptoms of the disease and its complications. An amount
adeguate to accomplish this is defined as
“therapeutically-~effective dese.” Amounts effective for
this use will depend on the disease condition being
treated as well as by the judgment of the attending
clinician depending upon factors such as the severity of
the inflammation, the age, weight, and general ccndition

cof the patient, and the like.

[000058) The compesitions administered to a patient are
in the form of pharmaceutical compositions described
supra. These compositions may be sterilized by
conventional sterilization techniques, or may be sterile
filtered. The resulting aqueous solutions may be packagesd
for use as is, or lyophilized, the lyophilized preparaticn
being combined with a sterile agueocus carrier prior to
administration. It will be understoocd that use cf certain
of the foregoing excipients, carriers, or stabilizers will

result in the formation of pharmaceutical salts.

[000059] The active compound is effective over a wide
dosage range and is generally administered in a
pharmaceutically- cor therapeutically-effective amount.

The therapeutic dosage of the compounds will wvary
according to, for example, the particular use for which
the treatment is made, the manner of administration of the
compound, the health and condition of the patisnt, and the

judgment of the prescribing physician. For example, for
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intravencus adminigtration, the dose will typically be in
the range of about 0.5 mg to about 100 mg per kilogram
body weight. Effective doses can be extrapolated from
dose-response curves derived from in vitro or animal model
fest systems. Typically, the clinician will administer
the compound until a dosage is reached that achieves the

desired effect.

[000060] When employed as pharmaceuticals, the compounds
are usually administered in the form of pharmaceutical
compositions. Pharmaceutical compositions contain as the
active ingredient gns or more of the ccmpounds above,
asscciated with cne or morge pharmaceutically-acceptable
carriers oxr excipients. The excipient emploved is
typically one suitable for administration to human
subjecits oxr other mammals. In making the compositions,
the active ingredient is usually mixed with an excipient,
diluted by an excipient, or enclosed within a carrier
which can be in the form of a capsule, sachet, papsr or
cther container. When the excipient serves as a diluent,
it can ke a solid, semi-golid, or liquid material, which
acts as a vehicle, carrier, c¢r medium for the active
ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets,
elixirs, suspensions, emulsicns, solutions, syrups,
aerosols (as a scolid or in a liguid medium), ointments
containing, for example, up to 10% by weight of the active
compound, soft and hard gelatin capsules, suppositcries,
sterile injectable soluticns, and sterile packaged

powders.

[000061] ZIn preparing a formulation, it may be necessary
to mill the active compound to provide the appropriate

particle size prior to combining with the other
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ingredients. If the active compound is substantially
insoluble, 1t ordinarily is milled to a particle size of
less than 200 mesh. If the active compound is
substantially water soluble, the particle size is normally
adjusted by miliing to provide a substantially uniform

distribution in the formulation, e.g., about 40 mesh.

[000062] Scme examples of suitable excipients include
lactose, dextrose, sucrose, sorbitol, mannitol, starches,
gum acacia, calcium phcsphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrreolidone, cellulcss, sterile water, syrup, and
methyl cellulose. The formulations can additionally
include: lubricating agents such as talec, magnesium
stearate, and mineral oil; wetting agents; emulsifying and
suspending agents; preserving agents such as methyl- and
propylhydroxy-benzoates; sweetening agents; and flavoring
agents. The compositions of the invention can be
formulated sc as to provide guick, sustained, or delayed-
release of the active ingredient after administration to

the patient by employing procedures kncwn in the art.

[0C0063] The guantity of active compound in the
pharmaceutical compesition and unit dosage form thersof
may be varied or adjusted widely depending upon the
particular application, the manner or intreducticn, the
potency of the particular coempound, and the desired
concentration. The term “unit dosage forms” refers to
physically-discrete unitsg suitable as unitary dosages for
human subjects and other mammals, each unit containing a
predetermined guantity of active material calculated to
produce the desirec therapeutic geffect, in association

with a suitable pharmaceutical excipient.
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[000064] The compound can be formulated for parenteral
administration in a suitable inert carrier, such as a
sterile physiological saline soclution. The dose
administered will be determined by route of

administration.

[000065] Administration of therapsutic agents by
intravencous formulation is well known in the
pharmaceutical industry. An intravenous formulation
should possess certain qualities aside from being just a
composition in which the therapeutic agent is socluble.
For exampls, the formulation should prcmote the cverall
stability of the active ingredient(s), also, the
manufacture of the formulaticn should be cost-effective.
A1l of these factors ultimately determine the overall

success and usefulness of an intravenous formulation.

[000066] Other accessory additives that mav be included
in pharmaceutical formulations and compounds as fellow:
solvents: sthancl, glycercl, propylene glyccl;
stabilizers: EDTA (ethylene diaming tetraacetic acid),
citric acid; antimicrobial preservatives: benzyl alcohol,
methyl paraben, propyl paraben; buffesring agents: citric
acid/scdium citrate, potassium hydrogen tartrate, sodium
hydrogen tartrate, acetic acid/sodium acetate, maleic
acid/sodium maleate, sodium hydrogen phthalate, phosphoric
acid/potassium dihydrogen phecsphate, phosphoric
acid/discdium hydrogen phosphater and tonicity medifiers:

godium chloride, mannitol, dextrose.

[000067] The presence of a buffer is necessary to
maintain the aqueous pH in the range of from about 4 to
about 8. The bufifer system is generally a mixture of a

weak acid and a soluble salt thereof, e.g., sodium
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ciltrate/citric acid; or the monocation or dicaticn salt of
a dibasic acid, e.g., potassium hydrogen tartrate; sodium
hydrogen tartrate, phosphoric acid/potassium dihydrogen
phosphate, and phosphoric acid/discdium hydrogen
phosphate.

[000068] The amount of buffer system used is dependent on
(1) the cesired pH; and (2) the amount of drug.

Senerally, the amount of buffer used is able to maintain a
formulation pH in the range cf 4 to 8. Generally, a 1:1
to 10:1 mole ratio of buffer (where the moles of buffer
are taken as the combined moles of the bhuffer ingredients,

e.g., sodium citrate and citric acid) to drug is used.

[000069] A useful buffer is sosdium citrate/citric acid in
the range of 5 to 50 mg per ml. sodium citrate tc 1 to 15
mg per ml. citric acid, sufficient to maintain an aqueous

pH of 4-6 of the composition.

[000070] The buffer agent may alsc be present tc prevent
the precipitation of the drug through soluble metal
complex formaticon with disgsolved metal icns, e.g., Ca, Mg,
Fe, Al, Ba, which may leach cut of glass containers or
rubber stoppers or be present in crdinary tap water. The
agent may act as a competitive complexing agent with the
drug and produce a soluble metal complex leading to the

resence of undesirable particulates.
9]

[000071] 1In addition, the presence ¢f an zgent, e.g.,
godium chloride in an amount of about cf 1-8 mg/ml, to
adjust the tonicity to the sams value cf human blood may
be required to avoid the swelling or shrinkage of
erythrccytes upon administration of the intravencus

formulation leading to undesirable side effects such as
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nausea or diarrhea and possibly to asscciated blcod
disorders. In general, the tonicity of the formulation
matches that of human blood which is in the range of 282
to 288 mOsm/kg, anc in gensral is 285 mOsm/kg, which is
equivalent to the csmotic pressure corresponding to a 0.9%

solution ¢f sodium chloride.

[000072] An intravenous formulation can bes administered
by direct intravenous injection, i.v. bolus, or can be
administerad by infusion by additicn tc an appropriate
infusion solution such as 0.9%% sodium chloride injection

or other compatible infusion solution.

[000073] The compcsitions are preferably formulated in a
unit dosags form, sach dosage containing from abcut 5 to
about 100 mg, more usually about 10 to about 30 mg, of the
active ingredient. The term “unit dosage forms” refers to
physically discrete units suitable as unitary dosages for
human subjscts and other mammals, each unit containing a
predetermined quantity of active material calculated to
produce the desirea therapeutic effect, in association

with a suitable pharmaceutical excipient.

[000074] The active compound is effective over a wide
dosage range and is generally administered in a
pharmaceutically effective amount. It will be understood,
however, that the amount of ths compound actually
administersd will be determined by a physician, in the
light of the relevant circumstances, including the
condition to be treated, the chosen route of
administration, the actual ccmpound administerad, the age,
weight, and response of the individual patient, the

severity of the patisnt’e symptoms, and the like.
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[000075] For preparing solid compositions such as
tablets, the principal active ingredient is mixed with a
pharmaceutical excipient to form a solid preformulation
composition containing a hemcgensous mixture of a compound
of the present inventicn. When referring tc these
preformulation compositicons as homogeneous, it is meant
that the active ingredient is dispersed evenly throughout
the compcsition so that the composition may be readily
subdivided intc egually e¢ffective unit dosage formg such
as tablets, piils and capsules. This solid prefcormulation
is then subdivided into unit dosage forms of the type
described above containing from, for example, 0.1 to about

2000 mg of the active ingredient.

[000076] The tablets or pills may be ceoated or ctherwise
compounded to provide a dosage form affording the
advantage of prolongsd action. For exampls, the tablet or
pill can comprise an inner dcsage and an outer dgsage

component, the latter being in the form of an envelope

()]

over the former. Ths two components can be separated by
an enteric layer which serves to resist digintegration in
the stomach and permit the inner component to pass intact
into the ducdenum or to be delayved in release. A variety
of materials can ke used for such enteric layers or

coatings, such materials including a number of peclymeric
acids and mixtures of pelymeric acids with such materials

as shellac, cetyl alcohol, and cellulose acetate.

[000077] The liguid forms in which the novel compositions
may be incorporated for administration orally or by
injection include aguecus solutions, suitably flavored
syrups, agqueous or o0il suspensionsg, and flavored emulsions

with edible oils such as cottonseed oil, sesame oil,
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coconut ¢il, or peanut oil, as well as elixirs and similar

pharmaceutical vehicies.

[000078] Compositions for inhalation cr insufflation
include solutions and suspensions in pharmaceutically-
acceptable, agueous cor organic soclvents, or mixtures
therecf, and powders. The liquid or sclid compositions
may contain suitable pharmaceutically-acceptable
excipients as described supra. Compositions in
pharmacecutically-acceptable solvents may be nebulized by
use of inert gases. Nebulized sclutions may be breathed
directly from the nebulizing device or the nebulizing
device may be attached to a face masks tent, or
intermittent positive pressure breathing machine.
Solution, suspensicn, or powder compesitions may be
administersd from cdevices which deliver the formulation in

an apprepriate manner,

[000079] The compcunds can ke administered in a sustainsd
release form. Suitable examples of sustained-rslease
preparations include semipermeable matrices of solid
hydrophobic polymers containing the compounds, which
matrices are in the form of shaped articles, e.g., films,
or microcapsules. Examples c¢f sustained-release mairices
include polyesters, hydrogsls (e.g., poly(2- hydroxyethyi-
methacrylate) as described by Langer et al., J. Biomed.
Mater. Res. 15: 167-277 (1981) and Langer, Chem. Tech. 12:
98-105 (1982) or pely(vinyi alcohol)), polylactides (U.S.
Patent No. 3,773,919}, copolymsrs of L-glutamic acid and
gamma ethyl-L-glutamate (Sidman et al., Bicpolymers 22:
547-55¢€, 1983}, non-degradable ethylene-vinyl acetate
(Langer et al., supra), degradable lactic acid-glycolic
acid copolymers such as the LUPRON DEPQT™ (i.e.,

injectable microspheres compcsed of lactic acid-glycelic
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acid copolymer and leuprolide acetate), and poly-D-{-)-3-

hydroxybutyric acid (EP 133, 288).

[000080] The compounds can be administered in a
sustained-release form, for example a depot injection,
implant preparaticn, or cosmotic pump, which can be
formulated In such a manner as to permit a sustained-
release of the active ingredient. Implants for sustained-
release forrulations are well-known in the art. Implants
may be formulated as, including but not limited to,
microspheres, slabs, with bicdegradable or non-
biodegradab.e polymers. For example, polymers of lactic
acid and/or glyceolic acid form an erocdible polymer that is

well-tolerated by the host.

[000081] Transdermal delivery devices (“patches”) may
also be employed. Such transdermal patches may be used to
provide continuous or discontinucus infusion of the
compounds in contrclled amounts. The constructicn and use
of transdermal patches for the delivery of pharmaceutical
agents is well known in the art. See, e.g., U.S$. Patent
No. 5,023,252, issued June 11, 1991, herein incorporated
by reference. 3Such patches may be constructed for
continuous, pulsatile, or gn-demand delivery of

rharmaceutical agents.

[000082] Direct or indirect placement techniques may be
used when it is desirable or necessary to introduce the
pharmaceutical compogition tc the brain. Direct
technigues usually involve placement of a drug delivery
catheter inte the host’s ventricular system to bypass the
biood-brain barrier. One such implantable delivery systen

used for the transport of biclcgical factors to specific
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anatomical regions of the bedy is described in U.S. Patent

No. 5,011,472, which is herein incorpcrated by reference,

f000083] Indirect techniques usually involve formulating
the compositions to provide for drug latentiation by the
conversiocn of hydrophnilic drugs inte lipid-~soluble drugs.
Latentiation is generally achisved thrcugh blocking of the
hydroxy, carbonyl, sulfate, and primary amine grcups
present on the drug to render the drug more lipid-soluble
and amenable to transportaticn across the blood-brain
barrier. Alternatively, the delivery cf hydrophilic drugs
may be enhanced by intra-arterial infusion of hypertonic
solutions which can transiently open the blood-brain

barrier.

[000084] In order to enhance serum half-1ife, the
compounds may be encapsulated, introduced into the lumen
of liposcmes, preparsd as a cclleoid, or cther conventional
techniques may be employed which provide an extended serum
half-life cf the compounds. A variety of methods are
available for preparing liposomes, as described in, e.g.,
Szoka et al., U.5. Patent Nos. 4,235,871, 4,501,728 and
4,837,028 =ach of which is incaorporated herein by

reference.

[00C085] Pharmaceutical compositions are suitable for use
in a variety of drug delivery systems. Suitable
formulations for use in the present invention are found in
Remington’s Pharmaceutical Sciences, Mace Publishing

Company, Philadelphia, PA, 17th ed. (1885).

[000086] In the examples below, if an abbreviation is not
defined above, it has itse generally accepted msaning.

Further, all temperatures are in degrees Celsius (unless
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otherwise indicatecd). The fcollowing Methods were used to

prepare the compounds set forth below as indicated.

Example 1 - Formulation 1

[000CB7] Hard gelatin capsules containing the fcllowing

ingredients are prepared:

Quantity
Ingredient (mg/capsule)
Active Ingredient 300
Starch 305.0
Magnesium stearate 5.0

[000088] The above ingredients are mixed and filled into

hard gelatin capsules in 340 mg guantities.

Example 2- Formulation 2

[000089] A tablet formula is prepared using the

ingredients below:

Quantity
Ingredient {mg/capsule)
Active ingredient 25.0
Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0

[000090] The compcnents are blended and compressed to

form tablets, each wesighing 240 mg.

Example 3 — Formulation 3
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[000081] A dry powder inhaler formulation is prepared

containing the feollowing compoenents:

Ingredient Weight %
Active Ingredient 5
Lactose 85

[000092] The active mixture is mixed with the lactose and
the mixture is added tec a dry powder inhaling

appliance.

Example 4 - Formulation 4

[000093] Tablets, =sach containing 30 mg of active

ingredient, are prepared as follows:

Quantity
Ingredient {mg/capsule)
Active Ingredient 30.0 mg
Starch 45.0 mg
Microcrystalling cellulose 35.0 mg
Polyvinylpyrrolidone
(as 10% solution in watcr) 4.0 mg
Sodium Carboxymethyl starch 4.5 mg
Magnesium stearate 0.5mg
Talc 1.0 mg
Total 120mg

[000094] The active ingredient, starch, and cellulose are
passed through a No. 20 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinyl-pyrrolidone is mixed
with the resultant powders, which are then passed through
a 16 mesh U.S. sieve. The granules so produced are dried
at 50° to 60°C and passed through a 16 mesh U.S. sieve.
The sodium carboxymethyl starch, magnesium stearate, and
talc, previously passed through a No. 30 mesh U.S. sieve,

are then added toc the granules, which after mixing, are
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compressed on a tablet machine to yield tablets sach

weighing 150 mg.

Example 5 - Formulation 5

[OoC0CS5] Capsules, each containing 40 mg of medicament,

are made as follows:

Quantity
Ingredient (mg/capsule)
Active Ingredient 40.0 mg
Starch 109.0 mg
Magnesium stearate 1.0 mg
Total 150.0 mg

f000096] The active ingredient, cellulose, starch, an
magnesium stearate are blended, passed through a No. 20
mesh U.S5. sieve, and filled into hard gelatin capsules in

150 mg guantities.

Example 6 — Formulation 6

[000097] Suppositories, each containing 25 mg of active

ingredient, are made as follcws:

Ingredient Amount
Active Ingredient 25 mg
Saturated fatty acids glycerides 10 2,000 mg

[000098] The active ingredient is passed through a No. 60
mesh U.S5. sieve and suspended in the saturated fatty acid
g_lycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository

mold of nominal 2.0 ¢ capacity and allcwed to cocl.
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Bxample 7 - Formulation 7

[000089] Suspensicns, each contalning 50 mg of medicament

per 5.0 ml decse, are made as follows:

Ingredient Amount
Active Ingredient 50.0 mg
Xanthan gum 4.0 mg
Sodium carboxymethyl cellosc (11%)

Microcrystalline cellulose (89%) 560 mg
Sucrose 1.75g
Sedium benzoate 10.0 mg
Flavor and color q.v.
Purified water to 5.0 ml

[0000100] The medicament, sucrose, and xanthan gum are
biended, passed through a NO. 10 mesh U.S. sieve, and than
mixed with a previcusly made solution ¢f the
microcrystalline cellulose and sodium carboxymethyl
cellulose in water. The sodium benzoate, flavor, and color
are diluted with scme of the water and added with
stirring. Sufficient water is then added to prcduce the

reguired volume.

Example 8 — Formulation 8

[0000101} Hard gelatin tabletfs, each containing 15 mg of

active ingredient, are made as follows:

Quantity
Ingredient (mg/capsule)
Active Tngredient 15.0 mg
Starch 407.0 mg
Magnesium stearate 3.0mg
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Total 4250 mg

[0000102] The active ingredient, cellulose, starch, and
magnesium stearate are blended, passed through a No. 20

mesh U.S. sieve, and filled into hard gelatin capsulsas in

560 mg quantities.

Example 9 — Formulation 9

[000C103] An intravenous formulation may be prepared as

follows:
Ingredient (mg/capsule)
Active Ingredient 2500 mg
Isotonic saline 1000 ml

[0000104] Therapeulic compound composibtions generally are
placed ints a container having a sterile access port, for
example, an intravensus solution bag or vial having a
stopper pilsrceable by a hypodermic injection needls or

similar sharp instrument.

Example 10 — Formulation 10

[0000105] A topical formulation may be prepared as

folliows:
Ingredient Quantity
Active Ingredient 1-10 g
Emulsifying Wax 30g
Liquid Paraffin 20g
White Soft Paraffin o100 g

[0000106] The white soft paraffin ig heated until mclten.
The liguid paraffin and emulsifying wax are incorporated

and stirred until dissolved. The active ingreadient is
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added anc stirring is continued until dispersed. The

mixture is then cocled until solid.

Example 11 - Formulation 11

[0000107] 2n aeroscl formulation may be prepared as
follows: A sclution 2f the candidate compound in 0.5%
sodium bicarbonate/saline (w/v) at a ccncentraticn of 30.0

mg/mL is prepared using the following procedure:

[0000108] Preparaticn of 0.5% Sodium Bicarbonate / Saline
Stock Soluticon: 100.0mL
Ingredient Gram/100.0 mL Final Concentration

Sodium Bicarbonate

05¢g

0.5%

Saline

q.s. ad 100.0 mL

q.s. ad 100%

Procedure:

1. Add 0.5g scdium bicarbonate into a 100 ml vclumetric
flask.
2. Add approximately 90.0 mlL saline and sonicate until

dissclved.

3. 2.5. to 100.0 mL with saline and mix thoroughly.
[0000109] Preparation of 30.0 mg/ml Candidate Ccmpound:
10.0 mL

Solution

Bicarbonate/Saline Stock

Ingredient Gram/100.0 mL Final Concentration
Candidate Compound 0.300¢ 30.0 mg/mL
.05% Sodium g.s.ad 10.0 mL g.s. ad 100%

Procedure:
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1. Add 0.300 g of the candidate compcound intc a 10.0 mL
volumetric flask.

2. Add approximately 9.7 mL ¢f 0.5% sodium bicarbonate /
saline stock solution.

3. Sonicate until thes candidate compound is completely
dissolved.

4. Q.5. to 20.0 mL with 0.5% sodium bicarbonate / saline

stock solution and mix.

Example 12 - Development of a high-throughput screening
for measurement of dengue virus-induced cvtopathic effect.

[0000110] A sensitive and reproducible high-thrcughput
screening (HTS) assay has been established to measure
dengue virus-induced cytopathic effect (CPE). To determine
the amount of dengue virus stock required to produce
complete CPE in 5 days, Vero cell monolayers were seeded
cn 96-well plates and infected with 10-fold serial
diluticng of the dengue virus stock representing a
multiplicity of infection (MOI) of approximately 0.001
PFU/cell to 0.1 PFG/cell. At 5 days pest—-infection, the
cultures were fixed with 5% glutarzldehyde and stained
with 0.1% crystal violet. Virus-induced CPE was
guanitified spectrophotometrically at ODs,. From this
analysis, an MOI of 0.1 PFUG/cell of dengue virus stock was
chosen for use in the HTS assay. To establish the signsl-
to-neoige ratio (S/N) of the %6-well assay and svaluate the
well-tc-well and assay-to-assay variagbility, five
independsnt sxperiments were performed. Vero cell
monolayers were infected with 0.1 PFU/cell of dengue virus
stock. Each plate contained ths following controls:
cguadruplicate virus-infected wells, guadruplicate
uninfected cell wells and a dose response curve in

duplicate for ribavirin at 500, 250, 125 and 62 pM, as
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reference standards. At day 5 post-infection, the plates

were processed as described above.

[0000111] The dengus virus CPE assay was used tc evaluate
compounds from a chemical library for those that inhibit
dengue virus—induced CPE. Each evaluation zun consisted cof
48 96-well plates with 80 compounds per plate to generate
4,608 data points per run. At this thrcughput we are
capable cf evaluating 200,000 compounds in about 52 weeks.
Compounds were dissolved in DMSO and diluted in medium
such that the final concentration in each well was 5 M
compound and 0.5% DMSO. The compounds were added
robotically to the culture medium using the PerkinElmer
MzltiPROBE® II HT PLUS robotic system. Following compound
addition, cultures were infected with dengue virus (DEN-2
strain New Guinea C). After 5 days incubation, plates were
processed and CPE cuantified on a PerkinElmer EnVision I1

pliate reader system.

[0000112] The results of these experiments indicated that
the 96-well assay format is robust and reproducible. The
S/N ratic (ratio of signal of cell control wells (signal)
to virus contrel wells (neoise}) was 5.0 + 1.2. The well-
to-well variability was determined for each individual
plate and found to have a coefficient cf variance of lass
than 10% for both posgitive ccentrol and negative control
wells, and overall assay-to-assay variability was less
thanl5%. Using this assay, the ECsy valuss for ribavirin
were determined to be 125 % 25 uM, respectively. The
effectivensss of ribavirin against dengue varies with ths
cell type used, but the values we obtained were within the
range of published walues for this compound (2, 14, 32).
Taken together, thess results show that a sensitive and

repreoducible HTS assay has been successfully dsveloped to
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evaluate our compound library for inhibitors cof dengue

virus replication,

Example 13 - Determining Anti Dengque-2 Activity of
Compounds of the Invention:
[0CO0113] The assay dsscribed in Example 12 was the basis

of a high-throughput screen for dengue virusg inhibitors,
against which a library of 210,000 compounds was tested.
Compounds that inhibited denguse virus induced CPE by at
least 50% were further investigated for chemical

tractability, potency, and selectivitv.

[0000114] ZInitially, the chemical structures of the hit
compoundsg were examined for chemical tractability. A
chemically tractable compound is defined as one that is
synthetically accessible using rsasonable chemical
methodolcgy, and which possesses chemically stable
functionalities anc potential drug-like gualities., Hits
that passed this medicinal chemistry filter were evaluated
for their potency. Compound potency was determined by
evaluating inhibitory activity across a broad range of
concentrationg. Nonlinear regression was used to generzate
best-fit irhibition curves and o calculate ths 50%
effective concentration (ECs;). The selectivity or
specificity of a given compound is typically expressed as
a ratic of its cytotoxicity to its biological effect. A
cell proliferation assayv is used to calculate a 50%
cytotoxicity concentraticn (CCsg); the ratio of this value
to the ECsc is referrxed to as the therapeutic index (7.T1.
= CCsp/BCsq) . Two types of assays have bsen used to
determine cyvtotoxicity, both of which are standard methods
for guantitating the reductase activity produced in
metabolically active cells (30). One is a cclorimetric
method that measures the reduction of 3-(4,5-

dimethylthiazol-2-y1) -2, 5-diphenyl-tetrazolium bromide
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(MTT), and the other uses fluorimetry to measure the
reduction of resazurin (Alamar Blue). Selectivity could be
further characterized by assessing the inhibitory action
against viruses from unrelated virus families, Twenity-two
gquality dengue hits were discovered in the pcool cf initial
hite from the HTS screening, all with ECsp values below 25
aM, Verification that these compounds act against each of
the four s=rotypss of dengue was done with vield assays
carried cut at several drug concentrations, and the titer

determined for each.

[0000118] Compounds that were active in the primary
screen were tested for activity in viral vield assavs.
Table 1 shows some of the compounds that were tested for
activity against Dengus-2 (S5train New Guinga C) in a vira:l
vield asgsay at a range of concentrations. Verc cells in
12-well plates were infected with dengue-2 virus at a
maltiplicity of infection (MOI) of 0.1, treated with
compound {or DMSO as a contrcl), incubated at 37°C,
harvested 48 hours post infection and titered on Vero
celis as described above. The EC50 was calculated through
ExcelFit. Those compounds with activity below I uM are
indicated with “A”, those with activity betwsen 1 and 10
pM are indicated with “B”, and those with activity between

10 and 25 pM with “C”.

[0000116]1 Compound 3 was identified as cne of the most
potent and selective compounds from within the pcol of the
initial 22 quality hits, with activity against all four
serotyvpes of dengue (Figurs 1). Chemical analogs of this
compound wsre cobtainsd from commercial vendors, and these
analogs were tested as described in corder to define the
relationghip between chemical structure and biolcgical

activity (see Table 1).
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Table 1- List of compounds of the present invention and their anti-dengue 2 viral

activity
Activity
A: EC,021 uM;
N Molecular . B: 1<EC.s10 uM;
Compound Chemical Structure Weight Chemical Name C: 10<EC,<25 uM:
D ECypp>25 ul;
nfa : Not determined
O
'%_S 9 N-[2-(2-Morpholin-4-yl-2-oxo
1 @/\iﬁs (:} 441.6 ethylsulfanyl)-benzolhiazol-6 A
o yl]-3-phenyl-prapionamide
He N
1 /QES‘}"S o N-[2-(2-Oxo-2-piperidin-1-yi-
2 07N EN 363.5 elhyvisulfanyl)-benzothiazol-54 A
{ yl]-propionamide
(EN 1-[2-(Benzooxazol-2-
I3 N yisulfanyl}-acetyl]-
8 N q,: C 4025 (1,4 Jbigiperidinyl-4*- A
@'O H,N" 70 carboxylic acld amide
’/© 3-(Benzothiazol-2-ylsuifanyl)-
4 O4 N 354.5 1-benzyl-pymrolidine-2,5- A {toxic)
N o &
Qo’yr
g S
o} .
2-Methyl-N-[2-(2-mompholin-
N 4
; H, O /@ Yoo 3 4275 4-yl-2-oxo-ethylsulianyl)- B
N s Q—o ' benzothiazol-6-yl}-
benzamide
2,4-Dichloro-N-[2-(2-
5 ! /@:h\&—sﬂh 4824 morpholin-4-yl-2-oxo- B
H s Q_c, ; ethylsulfanyl)-benzothiazol-6-
cl yi}-benzamide
P 13 ,4-Dihydro-1H-
N j
7 H:C/\(y@: S\}—s/_[{ 3845 isoquinclin-2-yl)-2-(6-ethoxy- B
. benzothizzol-2-ylsulfanyl}-
ethanone
Q 2.(1H-Benzoimidazol-2-
N
J F yisulfanyl}-1-f4-(4-flugro-
i N_{S’Wr@w@’ 705 phenyl)-piperazin-1-yll- B
48 ethanone
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, 4-di hydro-1H 1 soquinolin D 48 OHO Oso, --

- Oxo- %ir(?&(fb%igﬁé}n' 1-yl - ethsdsul fanyl) - benzooxazol eﬁcﬁi@ﬂ)&?&@ﬁ“ C

D

c;SN- \ ¢/ 320.4

QS'ES’ZF’Q;E?

418.6

1-{2-(Benzothiazol-2-
visulfanyi}-acetyl]-
[1.4'bipiperidinyl-4'-
carboxylic acid amide

10

398.6

2.(6~Amino-banzothiazol-2-
visuifanyl)-1-(4-benzyl-
piperazin-1-yi)-ethanone

1

367.5

2-(Benzooxazol-2-ylsuifanyl)-
1-(4-benzyl-piperazin-1-yl}-
ethanone

12

423.5

1-[3-(2-Methoxy-benzoyl)-

piperidin-1-yvi]-2-{5-methyl-
1H-benzoimidazol-2-
ylsulfanyl}-ethanone

B {toxic)

13

427.5

3-Methyt-N-[2-(2-morpholin-
4-yl-2-oxo-ethyisulfanyl)-
betizothiazol-6-yi]-
benzamide

14

413.6

2-(8-Ethoxy-benzothiazol-2-
ylsulfanyl)-1-(4-phenyl-
piperazin-1-yl)-elthanone

18

388.5

e
Disthylcarbamoylmethylsulfa
riyl-benzoimidazole-1-
carboxylic acid
cyciohexylamide

16

3004

2-(6-Amino-benzothiazol-2-
ylsulfanyl)-1-morpholin-4-yl-
ethanone

17

476.4

2-(6-{[1-(4-Bromo-phenyt)-
meth-{£)-iidene]-amino}-

benzothiazol-2-yisufanyl)-1-
morpholin-4-yi-ethancne
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18

N /—‘(D
Jenaanle

432.0

2-(8-{[1-{4-Chloro-phenyl}-
meth-(E}-ylidene]-aminc}-

benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yi-ethanone

18

N /_q
S0

4978

2-(8-{{1-Anthracen-8-yl-meth
(E)-ylidene]-amino}-
benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone

20

482.4

2-Bromo-N-[2-(2-morpholin-
Auyl-2-oxe-elhylsulfanyl)-
benzothiazol-E-yl}-
benzamide

21

413.5

N-{2-(2-Morpholin-4-yl-2-oxa
ethylsulianyl)-benzothiazal -5
y]-benzamide

22

485.6

4-Buloxy-N-[2-(2-morpholin-
4-yl-2-oxo-elhylsulfanyl)-
banzothiazol-6-yl]-
benzamide

23

563.7

1-Morpholin-4-yi-2~(6-{[1-[5-
(1-phenyl-1H-tetrazol-5-
visulfanyt}-furan-2-yl}-meth-
(E)-ylidene}amino}-
benzothiazol-2-ylsulfanyl)-
ethanone

24

466.4

2-(6-{[1-(2,6-Dichloro-
phenyl)-meth-(E)-ylidene]-
amino}-henzothiazol-2-
yisulfanyt)-1-morpholin-4-yl-
ethanona

25

523.4

2-(6-[1-(4-lodo-phenyi)-

meth-{E}-ylidene}-amino}-
benzothiazol-2-visulfanyl)-1-

morpholin-4-yl-ethanane

26

Lo

4155

2-(8-{[1-(4-Fluoro-phanyt)-
meth-(E)-ylidene|-amino}-
benzothiazol-2-yisulfanyl)-1-~
morpholin-4-yl-ethanone
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27

Cfi“mﬂs’wg

431.6

2-Fluoro-N-[2-(2-morpholin-4
yl-2-oxo-ethylsulfanyl}-
banzothiazol-6-yl]-
benzamide

28

443.5

2-Methoxy-N-[2-(2-morpholin
4-yl-2-oxo-ethylsutfanyl)-
benzothiazol-6-yil-
benzamide

28

4824

3,4-Dichlaro-N-[2-(2-
morpholin-4-yl-2-oxo-
ethylsulfanyl)-benzathiazol-8-
yi]-benzamide

30

425.5

2-[6-(1,3-Dioxo-1,3-dinydro-
isoindol-2-yl}-benzothiazol-2-
yisulfanyl}-N,N-diethyl-
acetamide

31

531.7

2-(6-Amino-benzothiazol-2-
ylsuifanyt)-N-{2-(2-morpholin
4-yl-2-oxo-ethylsulfanyl}-
benzothiazol-6-yl}-acetamide

3z

419.6

Cyciohexanecarboxylic acid
[2-(2-morpholin-4-yi-2-oxo-
ethyisulfanyl)-henzothiazol-6-
yl]-amide

33

463.8

2-{1-Methyl-1H-imidazol-2-
yisuifanyl)-N-[2-{2-morphalin-
4-yl-2-oxo-athyisulfanyl)-
benzothiazol-6-yl]-acetamide

34

516.7

2-{Benzothiazal-2-ylsulfanyl)-

N-[2-{2-marpholin-4-yl-2-0x0

ethylsulfanyl)-benzothiazol-64
yl]-acetamide

385

602.8

2-(4,5-Diphenyl-4H-
1,2 4ltriazol-3-ylsulfanyt}-N-
[2-(2-morpholin-4-yl-2-oxo- D
ethyisulfanyl}-benzothiazol-6-
yl}-acetamide
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36

604.8

2-{4-Methyi-5-naphthalen-t-
yimethyl-4H-[1,2 4}triazol-3-
ylsulfanyl}-N-[2~{2-morphalin{
4-yl-2-oxo-elhylsulfanyl)-
benzothiazot-&-yl]-acelamide

37

540.7

2-(4-Methyl-5-phenyl-4H-
[1,2,4]triazol-3-ylsulfanyi)-N-
[2-(2-morpholin-4-yl-2-oxo-
ethylsulfanyl)-benzethiazol-64
yll-acetamide

38

477.6

N-f2-(2-Marpholin-4-yl-2-0x0-
ethylsulfanyi)-benzothiazol-64
yil-2-naphthalen-1-yl-
aceiamide

39

470.6

1-{4-Benzothiazol-2-yl-
piperazin-1-yl)-2-(6-ethoxy-
benzothiazol-2-yisulfanyl}-
ethanone

40

441.6

2-(6-Amino-benzothiazol-2-
ylsulfanyf}-1-(4-benzothiazol-
2-yl-piperazin-1-yi}-ethanone

41

2924

2-{Benzathiazal-Z-yisulfanyl)-
1-piperidin-1-yl-ethanone

42

a77.3

2-(1H-Benzaimidazol-2-
yisulfanyl)-1-morpholin-4-yl-
ethanone

43

289.4

1-Azepan-1-yi-2-{iH-
banzoimidazol-2-ylsulfanyl)-
ethanone

2894

2-(1H-Benzoimidazol-2-
ylsulfanyt)-1-{4-methyl-
piparidin-1-yl}-ethancne
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45

O

261.3

2-{1H-Benzoimidazol-2-
yisulfanyi)-1-pyrrolidin-1-yi-
ethanone

18

s\/U\N,\

3525

2-{1H-Benzoimidazol-2-
yisulfanyl)-1-{4-phenyl-
piperazin-i-yl}-ethanone

47

3244

2-(Benzooxazaol-2-ylsulfanyl)-
1-(3,4-dihydro-1H-isoquinolin
2-yl)-ethanone

48

320.4

2-(2-Oxo-2-piperidin-1-yl-
ethylsulfanyl)-benzaoxazole-
B-carboxylic acid

49

337.4

2-(6-Nitro-benzothiazol-2-
ylsuifanyl)-1-piperidin-1-yi-
ethanone

50

426.6

1-{4-Benzothiazcl-2-yl-
piperazin-1-yl}-2-
{benzothiazol-2-yisuifanyl)-
ethanone

&1

428.6

2-(1-Phenyi-1H-
banzeimidazal-2-yisuifanyl)-1
(4-phenyl-piperazin-1-yl)-
ethancone

52

414.5

2-{B-Nitro-benzathiazal-2-
ylsulfanyl)-1-(4-phenyl-
piperazin-1-yl}-ethancne

53

4206

2-[5-(Benzoihiazot-2-
ylsulfanylmethyl)-
[1,3.4Joxadiazol-2-yisulfanyl]-
N-cyclohexyl-acatamide
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-4 () 425.6 4-Methyl -N-[ 2-(2-oxo0-2-

pi peri di n-wo¥hmAkdayl sul fanyl)- benzol hi azol-6-y1)- benzamdS00/045921

et han one D 56

IS OCCs s\

e T ).
os’NQ' ° NK/N

N-{2-[2-Ox0-2-(4-phenyl-
piperazin-1-yl)-ethylsulfanyi]-

54 4406 benzothiazal-G-yi}-
\O propicnamide
"
]
O-“N*’©:8>_ 2-(B-Nitro-benzothiazol-2-
55 o (@) 3234 ylsulfanyl}-1-pyrrolidin-1-yl-
@ ethanone
CH,
4-Methyi-N-[2-(2-ox0-2-
{ piperidin-1-yl-sthytsulfanyl)-
|: 3 ol
% o N ISB_ 5\—( 4258 benzothiazol-6-yl)-
:N > benzamide
s
.S o)‘N/\I N-{2-[2-Oxa-2-(4-phenyl-
57 N 426.6 piperazin-1-yl)-ethyisulfanyl}-
e
O}—N benzothiazol-8-yl}-acetamide
|
N 4-Chlorg-N-[2-(2-0x0-2-
- pyrrolidin-1-yl-ethylsulfanyl)-
o8 o N"I:‘ISO 4320 banzothiazal-G-yi]-
G benzamide
S
S
H,N 8>_ 2-(8-Amino-benzothiazol-2-
59 o} 293.4 yisulfanyl}-t-pyrrolidin-1-yi-
b sthancne
N o .
@: \>—N\_/N ¢ 3-(4-Benzothiazol-2-yl-
60 s @ 4105 piperazin-1-y1)-1-(4-fluoro-
o] - !
- phenyl}-pyrrolidine-2,5-dione
O
N)_S/ /<N 2-{1H-Benzoimidazol2-
81 N 3234 | yisulfany)-1-(3.4-dibydro-1Hd
isoquinolin-2-yl}-e{hanone
HSC\@:QMS —CH N, N-Disthyl-2-(5-methyl-1H-
62 N o 9N | 2774 | benzoimidazol-2-yisulfanyl)-
O —CH,

acelamide
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D57 s..."1 d---N*1 H C1",,Nic-) 0 426.6 N-(242-0x0-2-(4-phenyl -
pi perazin-1--ethyl sul fanyl |- benzot hi azol -6-yl}-acetamde D 58 S s

432. 0 4- CRL@hghoAlbgsi 2- 0x0-2- pyrrolidin-1-yl-ethyl sul T 8pykksigemis021

benzot hi azol -6-yl b

N
2 - iazal-2- _
63 ©:S>—S N 2784 2 {Benzot'h:lazol 2-yisulfanyl)
1-pyrrolidin-1-yi-elhanone
0
,@&H ~o 3,4-Dimathoxy-N-[2-(2-
64 N s —O}““\.J 4736 morpholin-4-yi-2-oxo-
g ) ethylsulfanyt)-benzothiazol-64
Oy, yll-benzamide
N’@N\)_S 2-Bromo-N-[{2-(2-oxo-2-
s K pyrrelidin-1-yl-ethylsulfanyl)-
e @:i\ _c}_ O 4764 benzothiazol-6-yl]-
Br benzamide
O,
NH.
(3‘ * 1-[2-(Benzothiazol-2-
N i el
66 @: Vs 3355 yls:lfar:gi) acl:_etyi] _lequune
s -carboxylic acid amide
Q
o)
NH.
(37 2 1-[2-(Benzooxazol-2-
87 3194 ylsulfanyl)-acetyl}-piperidine-
b
@:%_S\ (N 4-carboxylic acid amide
@)
O,
MNH,
z 1-[2-(1H-Benzolmidazal-2-
68 N\>_ s 3184 ylsulfanyl)-acetyl]-piperiding-
NN {N 4-carboxylic acid amide
@]
@_(/N..N O 1'-[2-(4-Ethyl-5-phenyl-4H-
89 N_IJ\ N 2566 [1.2,4]triazol-3-ylsulfanyl)-
o S"),@Sgo : acetyl][1,4'|bipiperidinyl-4'-
! o HN carhoxylic acid amide
QN O 1"-[2-(1H-Benzoimidazol-2-
) N visuifanyl)-acetyl]-
70 N’LS’YNOS*O 4018 14 4 bipiperidinyl-4'-
& H,N carboxylic acid amide
QN ¢ 2-{Benzothiazol-2-ylsulfanyl)-
71 =y r’\N,@' 387.5 1-[4-(4-flucro-phenyl)-
SN piperazin-1-yl]-ethanone
o]
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benzam de D so4 O

WO 2009/149054

59 '-S 4111 OR 0 293A
2- (6- Am no- benzol hi azol -2- yl sul fanyl)-1-pyrrolldin-1-yl-

PCT/US2009/045921

Q}“ O 1-(4-Benzhydryl-piperazin-1-
72 S"L‘S’Y T 450.6 yi)-2-(benzothiazol-2- D
N ’
O ylsulfanyl}-ethanone
o
Ny-S.
Q_? 1 1-[4-(3-Chiloro-phenyl)-
73 Oay' a '{/\l 449.0 piperazin-t-yl]-2-(6-nitro- o
¢ ’ benrzothiazeoi-2-ylsulfanyl)-
ethanona
cl
(—O
N—> 2-(5-Chforo-benzooxazol-2-
74 Cl N 312.8 visulfanyl)-1-morpholin-d-yi- D
\@ \>—S/_<O athanone
o
N-{2-[2-Ox0-2-(4-phanyl-
C T s piperazin-1-yl)-ethylsuifanyl]-
& H’C’\i s }CN_@ 454.6 benzothiazol-6-yl}- b
butyramide
S ‘e
Ns= N ,N_Q 2-(Benzooxazal-Z-ylsulfanyl)-
76 o0 353.4 1-(4-phenyl-piperazin-1-yl)- D
elhanone
S
hgl; l 2-(6-Amino-henzothiazal-2-
27 o NO 419.0 ylsulfanyl)-1-[4-(4-chioro- D
H.N “K@\ phenyl}-piperazin-1-yl]-
- ethanone
:0 _,z‘ 2-(Benzooxazol-2-ylsuifanyl)-

78 W - 4958 144-(4-p-telyl-phthalazin-1- D
& _B—Q’ N yl)-piperazin-1-yl]-ethanone
@::’»—s’_ﬁ% 2-{1-[{2,6-Dimethyl-

o) phenyicarbamayl}-rnethw]-
& L‘; & 8.5 1H-benzoimidazol-2- D
ylsulfanyl}-acetamide
H,C
S Vo
= }N\_}V—@—Cl 2-(Benzooxazol-2-ylsulfanyl)-

80 00 387.9 1{4-(4-chlora-phenyl}- D

piperazin-1-yl}-ethanone
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et hanone D 60 CCIS- N o 410.5 3-(4-Benzot hi azol -2-yl -
pi perazi n-1-y0-1-(4-fluoro- phenyl)-pyrrolidine-2,5-dione D61 0O N O
I SN N 323y4 20091149054 PCT/US2009/045921

1-(3,4-Dihydro-1H-

o1 N\YS\)\N 3374  |isoauinolin2-yl)2-(1-methyl- b
@N, ’ 1H-benzoimidazol-2-

ylsulfanyl)-ethancne

N 2-(1-Benzenesulfonyl-1H-
\>_
82 ©:N Sh‘g 4015 banzoimidazol-2-ylsulfanyl)-1 nfa

;‘s@ pyrrlidin-1-yl-ethanone
3
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ai soqui nol i n-2-yl)-el hanone 2-(1H Benzoi m dazol - 2-
yl sul fanyl)-1-(3,4-di hydro-1H D 62 0 NS/-CH, 0"-OH, 277.4 N,

N-Di et hy 1~2n 6Bl 1- 1H benzoi mi dazol - 2-yl sul fanyl) ?C‘?ﬁl@ﬁ(ﬁ%gﬁle
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1.-12-(4-Ethyl-5-phenyl-4H [1, 2, 4] bl azol -3-yl sul fanyly acetyl]-0

, 4115i pi peri di nyl-4'- carboxylic acid amde D 70 # N-11?00 H2N 401.5
1'42- 0 H Bpozeoakgdazol - 2- ylsul fanyl)-acetyl |- [1, 41bi picRRIShddbAKbzAL-
carboxylic acid amde D 71

[0000117] All referesnces cited herein are herein
incorporataed by reference in their entirety for all

purposes.

[0000118] The invention has been described in terms of
preferrec embodiments thereof, but is more broadly
applicable as will be understood by thcse skilled in the
art. The scope of the invention is only limited by the

following claims.
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s-k.,r--NN* c-NrNI,,.... j o 387.5 2-(Benzot hi azol - 2-yl sul fanyl) -
144- (4-fl uoro-phenyl)- piperazin-1-yl kethanone D 72 QN0 S--Nr N
sThrm _i* 0 459.6

CLAIMS

1. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a compound having the following general

Formula I or a pharmaceutically acceptable salt thereof:

R' R2
AN N
1 Y ~
By Rf
z

Formula I

wherein A is N or C-R° and B is N or C-R®, wherein R® and R® are
independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heterocaryl,
hydroxy, alkyloxy, aryloxy, heteroaryloxy, acyloxy, arylacyloxy,
heterocarylacyloxy, alkylsulfonyloxy, arylsulfonyloxy, thio,
alkylthio, arylthio, aminc, alkylamino, dialkylamino,
cycloalkylamino, heterocycloalkylamino, arylamino,
heteroarylamino, acylaminec, arylacylamino, hetercarylacylamino,
alkylsulfonylamino, arylsulfonylamino, acyl, arylacyl,
heteroarylacyl, alkylsulfinyl, arylsulfinyl, heterocarylsulfinyl,
hydroxysulfonyl, alkylsulfonyl, arylsulfonyl,
hetercarylsulfonyl, aminosulfonyl, substituted aminosulfonyl,
carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl,
carbamoyl, substituted carbamoyl, halogen, cyano, isocyano, and

nitro, or optionally R° and R® together with the carbons they are
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1- (4- Benzhydryl - pi perazi n-1- yl suffanyl)-et hanone

y0- 2- (benzot hi azol -2- D 73 ON O Cl 449.0 144-(3-Chl oro-phenyl)- pipe
razin-1-yl]-2-(6-nitro- benzothiazol -2-yl sul fanyh- etha none D 74 (0\
N7 CNt, C

attached to form a substituted or unsubstituted ring, which may
be aromatic or non-arcmatic and optionally includes one or more
heteroatoms in the ring and is optionally is fused with an

aromatic or aliphatic ring;

X is selected from the group consisting of 0, § and N-R’, wherein
R’ is selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl,
hetercaryl, acyl, aminosulfonyl, substituted aminosulfonyl,
alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl,

carbamoyl, and substituted carbamoyl; and

Y and Z are independently selected from the group consisting of
0, 8 and N-R7, wherein R7 is selected from the group consisting
of hydrogen, alkyl, alkenyi, alkynyl, cycloalkyl,
heterocycleoalkyl, arylalkyl, aryl, heterocaryl, acyl, arylacyl,
heteroarylacyl, sulfonyl, aminosulfonyl, substituted
aminosulfonyl, alkoxycarbonyl, cycloalkyloxycarbonyl,

aryloxycarbonyl, carbamoyl, and substituted carbamoyl;

R' and R® are independently selected from the group consisting of
hydrogen, substituted or unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heterocaryl,
alkyloxy, aryloxy, heteroarvloxy, acyloxy, arylacyloxy,
hetercarylacyloxy, alkylsulfonyloxy, arylsulfonyloxy, alkylthio,
arylthio, alkylamino, dialkylamino, cycloalkylamino,
heterocycloalkylamino, arylamine, heteroarylamino, acylamino,
arylacylamino, heteroarylacylamino, alkylsulfonylamino,
arylsulfonylamino, acyl, arylacyl, heterocarylacyl,
alkylsulfinyl, arylsulfinyl, hetercarylsulfinyl,
hydroxysulfonyl, alkylsulfonyl, arylsulfonyl,
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el \)-- s 00 312.8 2-(5-Chl oro-benzooxazol - 2-

yt sul f anyO- 1- nor phol i n-4+ et hanone D 75 rs--s ,c-...1)0c.)_,r- \--0
454. 6 N-{242-0xo0-2-(4-phenyl - piperazin-1-yl)-ethylsul fanyll -

benzot hi azol - 6-y0- butyram de D 76

heterocarylsulfonyl, aminosulfonyl, substituted aminosulfonyl,
carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl,
carbamoyl, substituted carbamecyl, c¢yano, isocyano, and nitro, or
optionally R* and R? together with the carbon they are attached to
may form a substituted or unsubstituted ring, which opticnally
includes one or more hetercatoms in the ring and optiocnally is

fused with an aromatic or aliphatic ring;

R* and R® are independently selected from the group consisting of
hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclcalkyl,
arylalkyl, aryl, hetercaryl, acyl, arylacyl, hetercarylacyl,
alkylsulfinyl, arylsulfinyl, heterocarylsulfinyi,
hydroxysulfonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, amincsulfonyl, substituted aminosulfonyl,
alkoxycarbonyl, cyclecalkyloxycarbonyl, aryloxycarbonyl,
carbamoyl, and substituted carbamoyl, or optionally R?® and r*
together with the nitrogen atom they are attached to form a
substituted or unsubstituted ring, which optionally includes one
or more hetercatoms in the ring and optionally is fused with an

aromatic or aliphatic ring; and

R' or R* and R® or R* together with the carbon or nitrogen they
are attached to and the carbon that Z is attached to optionally
form a substituted or unsubstituted ring, which opticnally

includes one or more heterocatoms in the ring.

2. The composition of claim 1, wherein each of R! and R? is
hydrogen.

3. The composition of c¢laim 1, wherein ¥V ig sulfur.

4, The composition of claim 1, whexein said Z is oxygen.
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N.-=-{S-NIN so 0 0 V 353.4 2-(Benzooxazol -2-yl sul | anyd) -

1- (4- phenyl- pi perazin-1-yl)- etha none D 77 N-rsi oNr”) H2NL.-- 110 a
419. 0 2-(6- Am no-benzot hi azol -2- ylsul fanyl)-114-(4-chl oro-

phenyl) - pi perazi n- 1- -

5. The composition of c¢laim L, wherein R* and R4together with

the nitrogen atom they are attached to form a substituted ring.

6. The composition of claim 1, wherein the compound of Formula
I is selected from the group consisting of: N-[2-(2-Morpholin-4-
yl-2-oxo-ethylsulfanyl) ~benzothiazol-6-yl] -3-phenyl-
propionamide; N-[2-(2-Oxo-2-piperidin-1-yl-ethylsulfanyl)-
benzothiazol-6-yl] -propionamide; 1'-[2- (Benzooxazol-2-
ylsulfanyl}-acetyl] -[1,4']lbipiperidinyl-4'-~carboxylic acid
amide; 3~ (Benzothiazol-2-ylsulfanyl)-1l-benzyl-pyrrolidine-2,5-
dione; 2-Methyl-N-[2-(2-morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl] -benzamide; 2,4-Dichloro-N-[2-{2-morpholin-4-
yl-2-oxo-ethylsulfanyl) -benzothiazol-6-yl] -benzamide; 1-(3,4-
Dihydro-1H-isoquinolin-2-yl)-2-(6-ethoxy-benzothiazol-2-
yvlsulfanyl)-ethanone; 2- (1H-Benzoimidazol-2-ylsulfanyl)-1-[4-(4-
fluoro-phenyl) -piperazin-1-yl] ~ethancne; 1'-[2- (Benzothiazol-2-
vlisulfanyl)-acetyl] - [1,4']bipiperidinyl-4'-carboxylic acid
amide; 2- (6-Amino-benzothiazol-2-ylsulfanyl}-1- (4-benzyl-
piperazin-1-yl) -ethanone; 2- (Benzooxazol-2-ylsulfanyl)-1- (4-
benzyl-piperazin-1-yl)-ethanone; 1-[3-(2-Methoxy-benzoyl)-
piperidin-1-yl]-2- (5-methyl-1H-benzoimidazol-2-ylsulfanyl) -
ethanone; 3-Methyl-N-{2-(2-morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothliazol-6-yl] -benzamide; 2-(6-Ethoxy-benzothiazol-2-
ylsulfanyl} -1~ (4-phenyl-piperazin-1-yl)-ethanone; 2-
Diethylcarbamoylmethylsulfanyl-benzoimidazole-l-carboxylic acid
cyclohexylamide; 2- (6-Amino-benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; 2-(6-{[1- (4-Bromo-phenyl)-meth- (E) -
ylidene] -amino}-benzothiazol-2-ylsulfanyl) -1-morpholin-4-yl-
ethanone; 2-(6-{[1-(4-Chloro-phenyl)-meth- (E)-ylidene] -amino}-
benzothiazol-2-ylsulfanyl)-1-morpholin-4-yl-ethanone; 2-(6-{[1-
Anthracen-9-yl-meth- (E) -ylidene] -amino}-benzothiazol-2-
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A ethanone D 78 R=t1 5-} cmi N.B....cyN3 CH 495.6
2- (Benzooxazol - 2-yi sul fanyl ) 144-(4-p-tolyl-phthal azi n-1-
A- pi perazin-1-ylFethanone D 79 irr.-NN ---r" - LtO iH H CV

ylsulfanyl) -1-morpholin-4-yl-ethanone; 2-Bromo-N-[2-(2-
morpholin-4-yl-2-oxo-ethylsulfanyl) -benzothiazol-6-y1] -
benzamide; N-[2- (2-Morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl] -benzamide; 4-Butoxy-N-[2-(2-morpholin-4-y1-2-
oxo-ethylsulfanyl) -benzothiazol-6-yl] -benzamide; 1-Morpholin-4-
yl-2-(6-{[1-[5-(1-phenyl-1H-tetrazol-5-ylsulfanyl)-furan-2-vy1]-
meth- (E) -ylidene] -amino}-benzothiazol-2-ylsulfanyl) -ethanone; 2-
(6-{[1-(2,6-Dichloro-phenyl) -meth- (E) -ylidene] -amino} -
benzothiazol-2-ylsulfanyl) -1-morpholin-4-yl-ethanone; 2-(6-{[1l-
{4-Todo-phenyl) -meth- (E) -ylidene] -amino}-benzothiazol-2-
ylsulfanyl)-1l-morpholin-4-yl-ethanone; 2-(6-{[1l-(4-Fluoro-
phenyl} -meth- (E) -ylidene] -amino}-benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; 2-Fluoro-N-[2- (2-morpholin-4-yl-2-oxo-
ethylsulfanyl)-benzothiazol-6-~yl] ~benzamide; 2-Methoxy-N-[2- (2-
morphelin-4-yl-2-oxc-ethylsulfanyl) -benzothiazol-6-yl] -
benzamide; 3,4-Dichloro-N-[2- (2-morpholin-4-yl-2-oxo-
ethylsulfanyl) -benzothiazol-6-yl] -benzamide; 2-[6-(1,3-Dioxo-
i,3~dihydro-isoindol-2-yl)-benzothiazol-2-ylsulfanyl] -N, N-
diethyl-acetamide; 2- (6-Amino-benzothiazol-2-ylsulfanyl)-N-[2-
(2-morpholin-4-yl-2-oxo-ethylsulfanyl) -benzothiazol-6-y1] -
acetamide; Cyclohexanecarboxylic acid [2-(2-morpholin-4-yl-2-
oxo-ethylsulfanyl) -benzothiazol-6-yl] -amide; 2-(1-Methyl-1H-
imidazol-2-ylsulfanyl)-N-[2- (2-morpholin-4-yl-2-oxo-
ethylsulfanyl) -benzothiazol-6-yl] -acetamide; 2- (Benzothiazol-2-
ylsulfanyl) -N-[2- (Z-morpholin-4-y1-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl] -acetamide; 2-(4,5-Diphenyi-4H-[1,2,4]triazol-
3-ylsulfanyl) -N- [2- (2-morpholin-4-yl-2-oxo-ethylsul fanyl) -
benzothiazol-6-yl] -acetamide; 2-(4-Methyl-5-naphthalen-1-
ylmethyl-4H-[1,2,4]triazecl-3-ylsulfanyl)-N- [2- (2-morpholin-4-y1-
2-oxo-ethylsulfanyl) -benzothiazol-6-yl] -acetamide; 2- (4-Methyl-
5-phenyl-4H-[1,2,4]triazol-3-yisulfanyl)-N-[2- (2-morpholin-4-yl-
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368.5 2-{11(2, 6-Di m et hyl - phenyl car banmoyh- net hyl t -

1H benzoi m cl azol - 2- yl sul fanyl bacetamde D 80 Nit a 40 O O 387.9
2- (Benzooxazol - 2-yl sul fany)- 1-[4-(4-chl oro-phenyl) -

pi perazi n-1-yl]-ethanone D

2-oxo-ethylsulfanyl) -benzothiazel-6-vyl] -acetamide; N-{2-(2-
Morpholin-4-yl-2-oxo-ethylsulfanyl) -benzothiazol-6-y1]-2-
naphthalen-1l-yl-acetamide; 1-(4-Benzothiazcl-2-yl-piperazin-1-
vl) -2- (6-ethoxy-benzothiazol-2-ylsulfanyl) -ethanone; 2- (6-Amino-
benzothiazol-2-ylsulfanyl)-1- (4-benzothiazol-2-yl-piperazin-1-
yl) -ethanone; 2-{(Benzothiazol-2-ylsulfanyl)-1-piperidin-1-yl-
ethanone; 2- (lH-Benzoimidazol-2-ylsulfanyl)-1l-morpholin-4-yl-
ethancne; 1-Azepan-1-yl-2-(lH-benzoimidazol-2-ylgulfanvl) -
ethanone; 2-(lE-Benzoimidazol-2-ylsulfanyl)-1-(4-methyl-
piperidin-1-yl)-ethanone; 2-(1H-Benzoimidazol-2-ylsulfanyl)-1-
pyrrolidin-1-yl-ethancne; 2- (1H-Benzoimidazol-2-ylsulfanyl)-1-
(4-phenyl-piperazin-1-yl)-ethanone; 2- (Benzocoxazol-2-
ylsulfanyl)-1-(3,4-dihydre-1H-isoquinolin-2-vy1l) -ethanone; 2-{(2-
Oxo-2-piperidin-1-yl-ethylsulfanyl) -benzooxazole-5-carboxylic
acid; 2-(6-Nitro-benzothiazol-2-ylsulfanyl)-1l-piperidin-1-yl-
ethanone; 1-(4-Benzothiazol-2-yl-piperazin-1-vyl)-2-
(benzothiazol-2-ylsulfanyl)}-ethanone; 2-(1-Phenyi-1H-
benzoimidazol-2-ylsulfanyl}-1- (4-phenyl-piperazin-1-yl)-
ethanone; 2- (6-Nitro-benzothiazol-2-ylsulfanyl)-1- (4-phenyl-
piperazin-1-yl) -ethanone; 2-[5- (Benzothiazol-2-
ylsulfanylmethyl) - [1,3,4]loxadiazol-2~yisulfanyl] -N-cyclohexyl-
acetamide; N-{2-[2-0xo0-2- (4-phenyl-piperazin-1-y1)-
ethylsulfanyl) -benzothiazol-6-yl}-propionamide; 2- (6-Nitro-
benzothiazol-2-ylsulfanyl)-1-pyrrolidin-1-yl-ethanone; 4-Methyl-
N-[2- (2-oxo-2-piperidin-1-yl-ethylsulfanyl) -benzothiazol-6-yl] -
benzamide; N-{2-[2-0x0-2-(4-phenyl-piperazin-1-yl) -
ethylsulfanyl] -benzothiazol-6-yl}-acetamide; 2-Chloro-N-[2- (2~
oxo-2-pyrrolidin-1-yl-ethylsulfanyl) -benzothiazol-6-y1]-
benzamide; 2- (6-Amino-benzothiazol-2-yigulfanyl)-1-pyrrolidin-1-
yl-ethanone; 3-{(4-Benzothiazol-2-yl-piperazin-1-yl)-1-(4-fluoro-
phenyl) -pyrrolidine-2,5-dione; 2- (1H-Benzoimidazol-2-
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81 * DI-1, 3374 isoqulinis3linti--2DiyhlY)-d2r-e(11-ntthyl-
1H benzoi m dazol - 2- yl sul fanyl)-ethanone D 82 0 *51-1( 0 O S--0 O
401.5 2-(1-Benzenesul fonyl-1H benzoi m dazol - 2-yl sul fanyl)-1

ylsulfanyl)-1-(3,4~dihydro-1H-isoquinolin-2-y1)-ethanone; N,N-
Diethyl-2- (5-methyl-1H-benzoimidazol-2-ylsulfanyl) -acetamide; 2-
(Benzothiazol-2-ylsulfanyl)-1-pyrrolidin-1-yl-ethanone; 3,4-
Dimethoxy-N- [2- (2-morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl]l -benzamide; 2-Bromo-N- [2- (2-0x0-2-pyrrolidin-
l-yi-ethylsulfanyl)-benzothiazol-6-yl] -benzamide; 1-[2-
(Benzothiazol-2-ylsulfanyl)-acetyl] -piperidine-4-carboxylic acid
amide; 1-[2-{Benzooxazol-2-ylsulfanyl)-acetyl]-piperidine-4-
carboxylic acid amide; 1-[2-(lH-Benzoimidazol-2-ylsulfanyl)-
acetyl] -piperidine-4-carboxylic acid amide; 1'-[2-(4-Ethyl-5-
rhenyl-4H-[1,2,4]triazol-3-ylsulfanyl) -acetyl] -
[1,4']bipiperidinyl-4'-carboxylic acid amide; 1'-[2-(1H-
Benzoimidazol-2-ylsulfanyl)-acetyli-[1,4"']bipiperidinyl-4"'-
carboxylic acid amide; 2- (Benzothiazol-2-ylsulfanyl)-1-[4-(4-
fluoro-phenyl) -piperazin-1-yl] -ethanone; 1-(4-Benzhydryl-
piperazin-1-yl)-2- (benzothiazol-2-ylgulfanyl)-ethanone; 1-[4-(3-
Chloro-phenyl) -piperazin-1-yl]-2- (6-nitro-benzothiazol-2-
ylsulfanyl) -ethanone; 2-{5-Chloro-benzooxazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; N-{2-[2-Oxo~2- (4-phenyl-piperazin-1-
yl) -ethylsulfanyl] -benzothiazol-6-yl}-butyramide; 2-
(Benzooxazol-2-ylsulfanyl)-1- (4-phenyl-piperazin-1-yl)-ethanone;
2- {(6-Amino-benzothiazol-2-ylsulfanyl)-1-[4- (4-chloro-phenyl) -
piperazin-1-yl] -ethanone; 2- (Benzooxazol-2-ylsulfanyl)-1-[4- (4~
p-tolyl-phthalazin-1-yl)-piperazin-1-yl] -ethanone; 2-{1-{(2,6-
Dimethyl-phenylcarbamoyl) -methyl] -1H-benzoimidazol-2-
ylsulfanyl}-acetamide; 2- (Benzooxazol-2-ylsulfanyl)-1-[4- (4-
chloro-phenyl) -piperazin-1-yl] -ethanone; 1-(3,4-Dihydro-1H-
isoquinolin-2-yl)-2-{1-methyl-1H-benzoimidazol-2-ylsulfanyl) -
ethanone; and 2-(1-Benzenesulfonyl-1H-benzoimidazol-2-

yvilisulfanyl)-1-pyrrolidin-1l-yl-ethanone,
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wherein A is N or C-R®> and B is N or C-R®, wherein R® and R® are
independently selected from the group consgisting of hydrogen,
substituted or unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heterocaryl,
hydroxy, alkyloxy, aryloxy, heterocaryloxy, acyloxy, arylacyloxy,
heterocarylacyloxy, alkylsulfonyloxy, aryvlsulfonyloxy, thio,
alkylthio, arylthio, amino, alkylamino, dialkylamino,
cycloalkylaminoe, heterocycloalkylamino, arylamino,
heteroarylamino, acylamino, arylacylaminc, heterocarylacylamino,
alkylsulfonylamino, arylsulfonylamino, acyl, arylacyl,
heterocarylacyl, alkylsulfinyl, arylsulfinyl, hetercarylsulfinyl,
hydroxysulfonyl, alkylsulfonyl, arylsulfonyl,
hetercarylsulfonyl, aminosulfonyl, substltuted aminosulfonyl,

carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl,
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58: 90- &rylthioc, alkylamineo, dialkylamino, cycloalkylamlno,
heterocycloalkylamino, arylaminc, heterocarylamino, acylamino,
arylacylamino, heterocarylacylamino, alkylsuifonylamino,
arylsulfonylamino, acyl, arylacyl, heterocarylacyl,
alkylsulfinyl, arylsulfinyl, hetercarylsulfinyl,
hydroxysulfonyl, alkylsulfonyl, arylsulfonyl,
hetercarylsulfonyl, aminosulfonyl, substituted aminosulfonyl,
carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl,
carbamoyl, substituted carbamoyl, cyano, isocyano, and nitro, or
optionally R' and R® together with the carbon they are attached to

may form a substituted or unsubstituted ring, which optionally
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PUTP includes one or more hetercatoms in the ring,

for use in the treatment or prophylaxis of a viral infection or

disease associated therewith.

9. The use of claim 8, wherein each of R® and R® is hydrogen.
10. The use of claim 8, wherein Y is sulfur.

11. The usge of claim 8, wherein sgaid Z is oxygen.

12. The use of claim 8, wherein R® and R® together with the

nitrogen atom they are attached to form a substituted ring.
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[ 0000118] The invention has been described in ternms of preferred
enbodi ments thereof, but is nore broadly applicable as wll be
understood by thcse skilled in the art. The scope of the invention is
only limted by the following clains. CLAIMS 1.A pharmaceuti cal
conposition conprising a pharmaceutically acceptable carrier and a
conpound having the follow ng general Fornula | or a pharmaceutically
acceptable salt thereof: Rl R2 Formula | wherein Ais Nor GRS

and B 5. N @he GBS other£i 5 AR ahe LBAsBERGeSt | yosalected f rom

t he grouE consi sting of hydrogen, substituted or unsubstituted al kyl,
al kenyrpelarkgayfronyehodiaun desnsdesdysl 04l ki [2af yHadRytoLigryd-y1-2-

hetero | Kk Lyl Qxy, ter X C /A
aryIac%%%x??ﬂﬁg%g¥%éﬁéﬁEi%ﬁ%%gﬁhgg%feléu?ﬂgnglgﬁ%%*%?%?%éﬁ#%ﬁﬁ%%%QhN

t hi o, dRkyRtbko;2apipdiidin-dmyioetalyiguamang]l) dbahkytlabano, -6-v1] -
cycl oal kyl am no, .heterocyc) oal kyl am no,. aryl am no,, het er aaryl am no,
Syl anPhE R IR ORAATT ot o B R HO LB kY TS POy ant no.
aryl suliiony| BibDeer BE€Mhy1 -af WHaaHoxyheteneanyhacyt; al kydsabdhimdal-2-
arylsul finyl, heteroarylsul finyl, hydroxysul fonyl, alkylsulfonyl,
aryl sult-BHYFanREt of RERAEkIMBHAL i ddRends GrioApe; ey Lnikal2- (2-

am nosybi-pAYl in CALPOXY. o8 ktyaarnervh 1) chehoat kykoxycarponyl
aronxgcarbonyl, carbanoyl, substitutéd carbanoyl, hal ogen, cyano,
i socyaRénzandda; t £ of -Richnionitl 12y (R5mgagRelisgét ier2vxdr t he car bons

they a[e'é‘hg%%?gggfl F oo 4,080, Shlst L4t Qﬁeﬂ&ﬂﬂ@é& bS]{i_ &y}g_% 1l o Wi Ch

my be ar non-aronmati c and optiona I hcl udes™ one “or nore

het er oasomgsinal {he2 ryhy Bnk 4 hoptyi-tealzbyp hiis zblisedy st hfamylar-omat i ¢

or aligpggggnéingi(1H—Benzoimidazol—2—ylsulfanyl)—1—[4—(4~fluoro—
phenyl}) -piperazin-1-yl] -ethanone; 1'-[2- (Benzothiazol-2-
ylsulfanyl) -acetyl] -[1,4']bipiperidinyl-4'-carboxylic acid
amide; 2-(6-Amino-benzothiazol-2-ylsulfanyl)-1i-(4-benzyl-
piperazin-1-yl)-ethanone; 2- (Benzooxazol-2-ylsulfanyl)-1-(4-
benzyl-piperazin-1-yl)-ethanone; 1-[3-{2-Methoxy-benzoyl) -
piperidin-1-yl] -2~ (5-methyl-1H-benzoimidazol-2-ylsulfanyl) -
ethanone; 3-Methyl-N-[2-(2-morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl] ~benzamide; 2- (6-Ethoxy-benzothiazol-2-
ylsulfanyl) -1- (4-phenyl-piperazin-i-yl)-ethanone; 2-
Diethylcarbamoylmethylsulfanyl-benzoimidazole-1-carboxylic acid
cyclohexylamide; 2- (6-Amino-benzothiazol-~2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; 2-(6-{[1-(4-Bromo-phenyl)-meth- (E) -
ylidene] -amino}-benzothiazol-2~ylsulfanyl) - 1-morpholin-4-yl-
ethanone; 2-(6-{[1l-(4-Chloro-phenyl)-meth-(E)-ylidene] -amino}-
benzothiazol-2-ylsulfanyl)-1-morpholin-4-yl-ethanone; 2-{(6-{[1-
Anthracen-9-yl-meth- (E)-ylidene] -amino}-benzothiazol-2-
ylsulfanyl)-1-morpholin-4-yl-ethanone; 2-Bromo-N-[2-(2-
morpholin-4-yl-2-oxo-ethylsulfanyl) -~benzothiazol-6-yl1] -
benzamide; N-[2-(2-Morpholin-4-yl-2-oxo-ethylsulfanyl} -
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X is selected fromthe group consisting of 0, S and NNR7, wherein R7

is selected fromthe group consisting of hydrogen, alkyl, alkenyl,

al kynyl, cycl oal kyl, heterocycl oal kyl, arylal kyl, aryl, heteroaryl,

acyl, am nosul fonyl, substituted am nosul fonyl, al koxycarbonyl,

cycl oal kyl oxycar bonyl , aryl oxycarbonyl, carbanoyl, and substituted

carbanoyl; and Y and Z are independently selected fromthe group

consisting of 0, S and NR7, wherein R7 is selected fromthe group

consi %éﬁgoemayg:{ogeflla&é&yiamlaiécewhsut%kwﬂyl [2- chlh%ﬂfaim 4-yl-2-
a

het er ocycl oal k kyl, aryl, heteroar yl, arylacyl,

hetero&ﬁ?tﬁé?YXS§hf$%h¥l b%ﬁﬁ?ﬁﬁﬂﬂﬂQ%ﬁﬂ vida §PF§B%@§ ahTM@%@thWﬁﬂ4-
al koxy onyl Vet O Qérp I hYkO { _
and sugﬁt?t3§e %a? ?i;%ﬂ gﬁg I§F§1|Ed§%gﬁggﬁﬁ¥% s@%%%?ed ]ﬁon1
t he grmaphcéﬁérsllﬂgncﬁ ¢mmhqiﬁhﬂnz§ﬂMﬁa2batedyésuMﬁsnbkt+¢tMEmbnﬂﬂqﬂq
aIkenyI I al kyl.., het.erocycl k | al kyl, aryl,

het er o rylf{l[E %y?dg%ghgry %&y 3%8t5?%§r9%§ VX 38 %R@?l%?bTacyloxy,
het er oaeydzacyh@xeyl alfyyduswa‘:qnw qunoa:@mllanl ﬁepyL@xuan@ﬂlgyl 2hioy{[1-

| thig, alkyl | oal kyl
Pt or odgEFBIPKGRERT Rb- ST B 0 IReEDr SARFPANDABE OBy F AR

ary|aC%ﬂ@ﬁlBQnyh?IEfﬁﬁiﬁﬁémaﬂiﬂnyyleﬁﬂa&bh%U|EOQEL?W19@4 -Fluoro-
aryl sul fonyl am n ylacyl, heteroaryl acyl alkilsulflnyl

aryl suPRERYL) - ‘H%t(?)}ér é%i/yylsmquamlmﬂ}rmarchéwpl arkypelifamonl) - 1-
arylsuﬁgggﬁbllnh@t ioéfﬁgfiﬂéc”ﬁ”Fldy?on%SQEfqaytyfgﬂgfiﬁtgt L2-0xo-

am nosul f carboxy oxycar bonyl’, cycl oal xycar bo
aryloxycavbanyfannh}b@mm@¢thxaﬁnﬁ1aﬂyﬂédb@azbmndyb zeyenboxysmcyanﬁb-

att aonsi RSkl P s Lemen PR P BRLe b Pt o R i o

OptlOn&bhyammdéudES4€mEthﬂoﬁﬁHN}HBH @@&@ﬁbluﬁ thelrengxand

opti onal use th a aromatic r al i phat.i c r|n 123 and R4
P | naEBUATBAERSY Do et e b AR s Yo GRBEBALrer | Ap o (Foh

al kyl, 1abkammydrélky@yﬁdopyxlmlJ@enzd&@ltlarz@quL?@g&ykanﬁiyllalnbwl
aryl, heteroaryl, acyl, arylacyl, heteroar Iaci al kyl sul fi nyl

aryl suPERRPYL-AeeerBhis! st f§ TAILnGNReNGRFSaPEERY R - Yé‘ﬁk%ff%%ﬁbﬁ‘% [2-
ary|SU|EQﬂxthgﬁiﬁr@ﬁyy|§LB£6”@@hy#§Hﬂ¥a foB%hgg Fé&biuée§h]—

am nosul f ony | koxycar bonyl , cycl oal kyl'oxycar
aryl oxpeacbohage; CurbapeydnechsuSsd ﬁundd[@adbamoyphotnnfﬁﬂyknﬁﬂ |y

R3 and i th, t.he ni.tr.o to the gare,a h orm a
substlFgﬁeéeﬂgigﬁéﬁ%%¥f%J?e&uﬁﬁﬁg, ah%bﬁquﬁlonsrly R%aﬁ %%%f A%

nor e heteérleabdrs- yhsmhfamyIM}NHmt{nﬂ4mmm@hby1n54ty$ed wkdh an aronatlc
or ali C n d ., R2 and or ether_w th the carbon
o ait BOBA S ESt B et s 1y g ceh AR Aot har (Bt R 1 6
opti ongh ku1Eanp p-subst (z%&ebrmM&uk),auztbs&c@dethﬁgsuy\ml@plppt ionally

i ncl udes one or nore heteroatons in the rin e conposition of
cl ai m PengREREFAOEAL Y bf -FEe TR i 2 Hﬁdﬁo&éﬁhGBYﬁe4§0 0%i 4] toriagol -

clai m 3, ,whgtebf )1 ] § Sht erein
said Z |¥ oxygéﬂyl ﬁ.§y éyggﬁéggﬁﬁf%%qgg E g?%l%£hg%§?g¥%ﬁ¥¥pand R4

togethbﬁﬂﬁpthl@ﬁ@1n6tYlkﬁﬁﬁ%nmmmtheﬁ-dﬂeM&thaéhédnaphtbah¢¥rl~

SUbSti&%Eggh§hngH—{1,2,4]triazol—B—ylsulfanyl)“N—[2—(2—morpholin—4—yl—
2-oxo-ethylsulfanyl) -benzothiazol-6-yl] -acetamide; 2-(4-Methyl-
5-phenyl-4H-[1,2,4] triazol~3-ylsulfanyl}-N-[2- (2-morpholin-4-y1-
2-oxo-ethylsulfanyl) -benzothiazol-6-yl] -acetamide; N-[2-(2-
Morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-2-
naphthalen-1-yl-acetamide; 1-(4-Benzothiazol-2-yl-piperazin-1-

81



6. The conposition of claim1, wherein the conmpound of Fornula I is
selected fromthe group consisting of: N [2-(2-Mrpholin-4-

y1l- 2- oxo- et hyl sul fanyl) - benzot hi azol - 6-y1] - 3- phenyl pr opi onam de;

N[ 2- (2- Oxo- 2-pi peridin-I-yl-ethyl sul fanyl) -

benzot hi azol - 6-yl ] - propi onam de; 1'-[2-(Benzooxazol -2-

yl sul fanyl)-acetyl]-[1, 41] bi pi peridi nyl -4'-carboxylic acid am de;

3- (Benzot hi azol - 2-yl sul fanyl) - 1- benzyl - pyrrolldlne 2, 5- dione;

2- Vet h?ﬁiT%L?G(@tH&Eﬁhﬁﬂ%tﬁu}@zo& QXQE_EEEYEE#_& rione; 2- (6 Amino-
benzot hi azol - 6 yli- benzam de; 2, 4-Di Chl oro- nnrpholln- -

y1- 2- oReneehyl 370 a?mml)atﬁér@zmlm dzdB- beyzptbeﬁmln%leyl Ri@Erpzin-1-

IR S e e e R AN S TR e

fluoroephenqﬂg ;ﬁ1m&ﬁﬁﬁandoqm1ﬁaebﬂaﬁegésulfaﬁgl(Beﬂmmwﬁh@wxﬂ—@yyl—

| sul fa - acet 4' b| r.idinyl-4] arb C
D o BT HEABERS YA g Ak p e th B8RS b AN et ha
none; atﬁﬁedmZ@pXB.—ZOiH-ZEe}ﬂﬁjﬂnflm)tbﬂ t~¢dsulfanyl)-1- (4- methyl—
benzyI-E gerazln 1:é1) et hanone; %3 (2- Met hoxy ben oyl)-
pi peri BIHS ﬁlﬁﬁﬁ b rﬁﬁqﬁﬂPgﬁ4-@eﬁi ﬁ?&éﬁbwléaﬁ@%LﬁT¥§%H6faﬂéﬂﬂaﬁﬁne
3- Met hﬁ r%izdirz-fm%mﬂahdllevlzz (@x0pehhyhk aubiagyl) lsulfanyl)-1-
benzot hi azol - 6-y1] -benzam de; 2-(6-Et hoxy- benzothlazd¥
yl sul féﬁyllljlﬂlY%ﬂPJgﬂ%’?ﬁﬂﬂbﬂpéfr]leeﬁhﬁn?!}?a e2haRenePoxpazol - 2~

Dieth h ul o) cid_,,_
cyclo% xg?P ggiﬁfi %izhfﬁgﬂﬁgﬁgg |az ﬂ é@h? u%cgip éébﬁ%'(% (2
mor phoPkn-2- yipemiﬁuuHW}Yx}qﬂﬁyaﬁuﬂiaayémﬁbpheoqﬁazmﬁﬂ+E{darboxy11c

| i dene 0 zot hi azol - ulfa olin-4- Ietha one;
z (6-{f % ?4 %h%o?gqb{%ﬁmﬁﬁ QEQ ) yV?§8%£?n§ﬁf gjplperl in-1-y
benzot btBzZebn2; yl s (4 fmsnEhthli-ampholirpdpgla gt hanope) - 2-(6 {[1-
Ant hr acen- 9- I-ne d{%ﬁjylldene] am nol - benzot hi azol -
yl sul f H?ﬁ%og ?i: aﬂgﬂﬁaﬁGHénoﬁeBrBnﬁlth%PX%TlH“
mor phobiAzdiyld 2z OX 0 l@dl&lé'zfﬁ')y-]ﬁ- (aegﬁehgnag%eﬁayllﬂ 1-henzam de;
N-[ 2- (2- Morphol i n-4-y1-2-o0xo0-ethyl sul fan
benzotﬁF%é%@n%sy%jLQKﬁﬁﬁﬁﬁTh?n gy - R-y2spdiamy pholi H4rhenyd -
0Xxo0- et al -6-1¢1 Mor phol i n- 4-
y1-2-(%¥%%€%%g@{%) %@Egﬁkﬁk?%%tﬁagéllgggg ﬂ?%ﬁ? izfurgn 2-y1] -
nmet h- (E)SylfaMW&WethnkWﬂ[Eb@nﬂdtnﬂdzeBOZryFsmsthﬁqmylk&Wﬁuynﬁahekyl—
6-([1-(2 hi 1 t h- l'id I t hi | - 2-
ol 1 oAy ST BT BRO T -4 RAnBREP Y- pasrraz o [y Epreet i azel -2y
(ﬁ |F?Gth?h@ulﬁamﬁﬁyﬁddﬂzqﬂhrﬁ&ﬁﬂ]6&@&@Gbrb§ﬂéﬂiﬁ1@é9|2266 Nitro-
su n - ol in-
32/-(6-(%3%@%%%? phemyh %@ﬁﬁ ) By PYFE&HEL Paki ROT S BRI &rdletivis

ul f anyg) 13- ﬂ%miﬁk}%ﬂhd‘:@i RaRQneithylsul fanyl) -benzothiazol- 6-v1] -
2- Fl uor o- N—[2 hol i n-4-y1-2-oxoet hyl sul anyl) benzot hi azol'- 6-y1
Néi‘n{yiy

] - benzAfpge0ige [2vQpen-@2-(4-phenyl-piperazin-1i-yl) -
or Phobfs fexde Zapioaei sulbanvy) shenzathlazel s o vlrohenzam de.

3,4-Dichloro-N 2- nor phol 1 n-4-y1-2-oxoet sul fanyl
'6-y1] - bﬁﬂz&f@ﬁm‘olldln 1- yl ethylsulfanyl) - benzothlazol 6-v1]-

2-[6-( 0 I SQi ndol-2-y th| 0] - | sul f.any1]
- N, N—d%%$ﬁ£$ %%e%% Ctge nlﬁ%l gﬁ%o%h?a sd%fény %Jﬁéfﬁﬁ
(2- nnrpheéthaﬁewd Zaownﬂ&ﬁdnduhﬂahanyi}ymepréhaa2@41Eyym4} Gm%ﬂﬂmaﬂ@e;

Cycl ohe ane rbo acid [2 2 nmor phol.i n- 4- 1 2:
oxo- et K ?g}ﬁ %/%ec}f{tﬁ Oéleyl éﬁ.}{agen oimidazol-2-

2-(1- wwﬂfaﬁylmﬁag—plq%ﬂﬂﬁﬂ&a@y@so@u&aeiznnprpbpléﬁhéﬁc&fﬂe 210%0- et

hy Isulfangl - benzot hi azol- 6-y1] - acet am de; 2- %Benzothlazol 2-

yl sul f BR§aIY e § 2 3 20sdpphdiH renzping dagel o hyl sut famiyh) -acetanide; 2-
benzot hazobe: ¥Ad 1 2808148 my1) - 1-pyrrolidin-1-yl-ethanone; 3,4-
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cycl oal kyl, heterocycl oal kyl, arylal kyl, aryl, heteroaryl, hydroxy,
al kyl oxy, aryl oxy, heteroaryl oxy, acyloxy, arylacyl oxy,

het er oaryl acyl oxy, al kyl sul fonyl oxy, aryl sul fonyl oxy, thio,

al kylthio, arylthio, am no, alkylam no, dialkylam no,

cycl oal kyl am no, heterocycl oal kyl am no, arylam no, heteroaryl am no,
acyl am no, aryl acyl am no, heteroarylacyl am no, al kyl sul fonyl am no,
aryl sul fonyl am no, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
aryl 5Ubﬁiﬂ@ﬂh@:{?eﬁlef?ﬁfﬂwﬂﬂcﬂﬂn 4h)9(ir QX%§BLEQH¥!LSU?‘£M sul fonyl,
aryl sul fonyl eteroaryl sul'fonyl, am nosul fonyl; subst|¥ute

am nostﬁéﬂyhlaéfalt boxyl ] abq«mw@aéeboﬁyﬁromyocbloélz kyB os¥year tepmatglidin-

aryl oxycarb ityte r al , cyano,

|socya%ogi 8@%%1?uf§ggﬁﬂgﬁ%¥g§§ﬁ zﬁ& Hﬁ§6gggg%%ﬁ%$hnfﬁﬁ?he car bons

t hey adeeazbahh@dolee#yﬂsnkfaﬂyﬂSbmmutqd}eplpasmﬁ$ﬁetu{@mtbdxgﬁioMﬁdﬁm

may be_ar natlc r non-aronmatic¢ and t|o udes one, or nore
fi 3Py seabes)

het er 0&f"0 h {he PEMPARES s optis S GEES wiRe B it i ¢

or ali @B@bbﬁyll@gac%l g, 4 -are ( 1@@@@&6@&&5&@&@cyﬁ@ifa}mmhe
group consi sting 0, S and N-R7,. wherein R7 is selected fromthe

group esaEvéiuﬂgp%lrlw CYERIORAHLC FCREnGILAGF ki hy (2~ &4 tdar kA~

heteroﬁﬁ6h9§LKML{1a£YA?@E@onfﬂéﬂylé%QEﬁﬁ9§5¥£ce€9¥! aryl acyl,
heteroarylacyl, sulfonyl, am nosul fonyl, “substituted anlnosulfonyl

al koxydas %bh?ltplpwi@arnkwéokmww acylorypédebohyt [2 ch¥banoyl ,

The or Bup Rongrafl For ity Al Lasdl el SRR TR E Sl T

alkenybarbbkymyt acit| aed deyi 24wﬁﬁnzmphabaaﬁkyFylauyfamkyl 1-afaH (4-

e T g eI I S QR s, goyLony, arul acy! oxy,
arylthprealakyhampp) :E“Q:Léi'yﬂca:rﬂlr&olc)ﬂ(;w&hﬁfbﬁﬂﬂOethanone 1-[4-(3-

heteroc%cloal | am no, . aryl am no, _heteroaryl am no, Ianlno

aryl ac¥ ARTAoPRR %Y%?o%&@@%ﬁ%ﬂﬁmﬁ ﬁ81‘§I%§I§&FF8ﬁ?P%ﬁ? 1azol-2-

aryl su:y\ieaykfa ﬂ9+a@%@n@r ﬂﬂ@swcshl%%e&;@a%b@g%l @l l’ééﬁatﬂyrﬂy)l—-l—
aryl sul finyl eteroarylsu finyl, hydroxysul fonyl, yl sul fonyl ,
aryl suWP@E?Pllhe%eYba@"thrﬁ)nW { 2amfizn@sal- fzorﬁﬁzrphsuhétmmze@zm 1-

am nos o 59§¥§g Yl .8YcC cag bonyl,
aryloxgbar%¥£¥}g& PQ%%} %+ su sfﬁ%ﬂtgd i %Bg%§¥$9§%aﬁ% I socyano,
and n|tBenzoox@pol6may1gu1ﬂanyddRZrtGg@mbeylwpuper331nalb@h){éuhanune
attached ,to form a subst.itut qr un b tltut

opt § ondr 15 A he vReR SHEt Rt o e o Y Rech L g L) -

opt i On@hbyraﬁlﬁu$eﬁ1}l\4étfheﬁ{braﬂ’0mi-tUH‘er@bo&bE@mabkﬂ_}léuDganﬁB) and[ R4 4a1 e
i ndependent|ly sel ect ed fronlthe group conS|st|ng of hy drogF alk

al kenyP; ERERYAPRthalas ar kL) wiRe S darkyr ethryPad ky? %r&iz

het er 0@&MEth?behe@Yééﬁﬂimoﬁgtﬂé@fﬂl]acﬂ['-beﬁlzlﬂhéééébﬂyi+

arylsulfin het eroaryl sul fi nyl, hydroxysul fonyl, aIkyIsquony ,

aryl sul&fﬁéﬁilfanhéﬁ e eRFFM LR 1 &quBer@ﬂqaf@mllfényﬂsu%ﬁ@@ﬂt utelr- (4-

am nos I Y 10 carbony} .,
arylox%%%§g§n§F?£§£?H%ﬂ%y 'égbs???%kg léca?bgﬁn%/lmh)(dl&?tji]%nally
R3 andlﬂéqUQgethefzmylh—z+mﬁfmauhxiadHat@mmbhaydazelaztﬁ&*ﬁ&ﬁamyﬁkﬁln a
substlt %ed or uns&b€ E{ éﬁ%éﬂé] lﬁpklonallg |nciu9es one or
nore h&tersatsmsih th ring an op 8hal PEZP LR an aromatic
or ali phatl€aniybp; 1ap¢rf%liﬂ1ﬁ¥ﬁ4ynid%&a@bn84 together with the carbon
or nitrogen they are attached to and the carbon that Z is attached to

option L1y rma su tuted or unsubstituted ri mhlch 0 tlonally
i nclud é on&RSruﬁ%r% h% %ﬁ%ﬁﬁ%ﬂﬁ?qﬁ?thg%F 8mpOFBa o e Pt

tL eat rr_e;mﬁ [QF (BEARBYkAXD B- Dfviasui fladly1lynheelkkon -on , di 5BasEp&85OGIAL-ed -
t herewt
charboxyllc acid amide.
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9. The use of clains, wherein each of Rland R2 is hydrogen. 10. The
use of claim8, wherein Y is sulfur. 11. The use of claim8, wherein
said Z is oxygen. 12. The use of claim8, wherein F? andR4 toget her
with the nitrogen atomthey are attached to forma substituted ring.
13. The use of claim8, wherein the conpound of Formula | is selected
fromthe group consisting of: N-[2-(2-Mrpholin-4-yl-2-

oxo- et hyl sul fanyl) - benzot hi azol - 6- y1] - 3- phenyl - pr opi onam de;

N[ 2- (219X0-2nRi R&& | S =1l et Me%@lhamaé) nBeRAZ ot i aequlurﬁialyll

propi onam de; 1' [2 (Benzooxazol 2-yl sul fanyl)-acetyl]-

[ 1, 4Hbi pi peri di nyl -4' -carboxylic acid am de; 3-(Benzot hi azol - 2-

yl sul féﬁyl)‘l’lieb%%wﬁ SN IS eredngthfevipaeinfecN DD 2
rmrphoﬂgvﬁvyg.ug oxps &ty sul fanyl) - benzot hi azol - 6-y1] - benzam de:

2, 4- Di chl or o- N-[ 2- (2- nor phol i n- 4-y1- 2- oxoet hyl sul f any1) - benzot hi azol-
6-y1] - benzam de;

1- ( 3, 41D hy8he-usf sofut Foln ie- whereingthehdkgvbehyes hv et -1 yl sul f a

nyI ) .

rt Bene S aT  T Par I S A 37 PRRTAR NSRS - 15 0 1.y
1] et hahone; ﬁél{@(&rﬁ_’mt\mml «J@-panese encephalltls virus, and
yl sul fan acetyl 1 i.peri d| nyl - 41 - carboxylic acid am de;
2- (6- Aﬁ] %%2 %ﬁlﬁ% %%ézé)l?ﬁzg- SEG’PJT anyl) 1- (4 benzyl pi perazi n-1-y1) - et ha
none; 2-(Benzooxazol -2-yl sulfanyl) 1-(4-
benzyl 1pi. peThei nsé - cyﬂ)emzhaanlcﬁne whirle3n( 2al/at hcbxgl bﬁmﬁ@q’tﬂa)en is
pi peridin-| -met h H- benz imd sul fan - et hanone;
B et hgPERETSES S oI TS P Mot By PET hig 1§2ot donststing
benzot bhfala@hgﬁe yidvdenzeas dea f%'v(eﬁ— Etlaexynbenszothi ageh: 2-
yl sul fanyl) - 1- (4- phenyl - pi per azi n- 1-y1) - et hanone; 2-
Di et hy PREPBARDYT Het HARAH ¥y IC hdWFERIA JakorE- PueaPRRLIt T &
cycl ohgyyhagkdesn e fios A N0- benzot hi azol - 2-yl sul f any1) - 1-
nor phol i n-4-yl - et hanone; 2-(6-{[ 1-(4-Brono-phenyl)-neth-(E)-
yli deneg am nol - benzot hi azol - 2-yl sul fany1) - 1- mor phol i n- 4-yl et hanone;
2-(6-{L (4T1cr,ﬁ| 59- pheman fth WHRESyR| §ahd] vaRiRol Deh AR olirasy
ul fanyl) - 1- nor phol i n-4-yl - et hanone; 2-(6-{[ 1-
Ant hr aggn- 9'1%13 08 Ns £ B ravni d@"e]w'l'@Fe'iﬁ} 59%29&1?%@%04;1%15 is selected
yl sul fany1l) - 1- nor phol i n- 4-yl - et hanone; 2- Bronp
mor phoififﬁm4t]9§ PrEKD - @W%ﬁﬂﬁ?ﬁmﬁlPEﬁeﬁzopﬁNaiol DBNyl] -atye FAdde;
N[ 2- (2- Mor phol i n-4-y1-2-o0xo- et hyl sul fanyl) -
benzot hi azokp 8- ydd - benzamife;s 4 Bubaxy- Mk d- (fzrgz)ralaﬁéaﬂl & Vil 2-
oxo- et hyl sul fany1) - benzot hi azol - 6- y1] - benzam de; ~ 1-'Mr o I n-4-
y1l-2- (8s¢ptipbed lwpheRanaus tigtvreazol - 5-yl sul f anyl) - furan 2-y1] -
nmet h- (E) -yl i dene] - am nol - benzot hi azol - 2-yl sul fanyl) - et hanone; 2-
(6-{[ 1562, 65Lch P )R y n 0 y
| sul fan%l) %%mréb ﬁ n- 4 -2e1t hyr%lc?%?m ls%ga ?%ﬂgﬂé BLVER 0L Nty
(4-1 oddxphenlhd) gneti- C(CE')SAﬁltlld’@l@]f- atasslicbéndetbuaztév®s, dengue

yl sul fan -1- p

S 6 PRNChERR IR DOt S P Hnrur - ShPRSI SYRTERH azol - 2-y1 s
ul fanyl)-1- norpholin-4-yl - et hanone;

2- Fl uoed- N- TRe (2seospholdim 4y iAd-cox detrhrksubbapyilsebenzot hi azol - 6-y1l
]- benza t hoxy: N-[ 2- (2-

mor phof® Wlﬁiﬁ‘ﬁraz?b%-%ﬁ rﬂ/1I ﬁLﬁ(af%nﬁ’)e- BERZEL AFAZEFEE- AT D AR,

3, 4- Di ebhet ot dhd 2of Zamirpihelll Rremit] - Zaexeathyhsal {atydjeranzot hi azol -
6-y1l] - benzam de;

2-[6-(1, 3- Di_oxo- dr o-i.soi ndol-2 - benzot hi azol - 2-yl sul f any1]
N, N- dF &t hy'Fh%c‘éT%rﬁ C i 623Amwﬁ]6r8éﬁzéﬁﬁijai‘8Fl‘élW%Lﬁlg%ﬁﬁ/f)s N-[ 2-
(2- nor phehirnrdnyl- 2- oxo et hyl sul fanyl) - benzot hi azol - 6-y1] - acetam de;
Cycl ohexanecar boxylic acid [2-(2-norpholin-4-yl-2-

84



17. The use of claim 16, wherein the flavivirus virus is selected
fromthe group consisting of Dengue virus, West Nile virus, yellow
fever virus, Japanese encephalitis virus, and tick-borne encephalitis
virus. 18. The use of claim 16, wherein said viral infection is
associated with a condition selected fromthe group consisting of
Dengue fever, Yellow fever, West Nile, St. Louis encephalitis,
Hepatitis C, Murray Valley encephalitis, and Japanese encephalitis.
19. ThesuseTRE ghai & 161 aMhes £l Risdicd nVishds bicdvPeRYUSqMhE USs 20,
The use of claim 19, wherein said Dengue virus is selec?ed fromthe
group E&ASESViAg of DEN-1, DEN-2, DEN-3, and DEN-4. 21. The use of
claim19, wherein said viral infection is associated wi th Dengue
fever. 5¢22. Thheyusespfocl ah w21,y i@l RaSal dnPePgNSheYerpiSyiated.
selected fromthe group consisting of classical dengue fever, J%ngue
henorrhagi c fever syndrone, and dengue shock syndrone. 23. The use
of claim@8, which further conprises co-admnistration of at |east one
agent selected fromthe group consisting of antiviral agent, vaccine,
and interferon. 24. The use of claim23, wherein said antiviral
agent is Ribavirin. 25. The use of claim 23, wherein said antiviral
agent is cidofovir. 26. The use of claim 23, wherein said interferon
i s pegyl at ed.
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