Smal | Mol ecul e I nhibitors for the Treatnent or
Prevention of Dengue Virus Infection CROSS REFERENCE

WO DRELWTED APPLI CATI ONS [ 00001] This appl i cap¢Dns2009/045921
clainms priority to and benefit of U S. Provisiona
Application No. 61/058, 263, filed June 3, 2008, the
contents of which are hereby incorporated by reference
i smahkeiMoleguilpeIphilpi €13 GorTHEe| RVEATHEN: [©0FIRvenliion
i nvention rel at esftlendre USigusf Ibénzbkazzol e
derivatives and anal ogs, as well as conpositions
CBO68i REFERENGE JOTRELADED t ARPLIGARIONSt or prophyl axis

ted with the fl
e T A T

StF. ULSUIBr@HMEﬂHMﬂlIKpﬁllbﬁﬁiﬁthdi @l/WBBan3V3fiEQd June

nc litis, and Japanese. enc [i BACKGROUND
TR PN 26 06603 CBengHe: TEbr ¢y A ECH GOthe: o
frebeibecdi Sease icausedrbyyone of four closely rel ated
virus serotypes (DEN-1, DEN-2, DEN-3, and DEN-4).

Dengue fever is classified based on its clinica
t (IIVENBIONG | assi cal dengue fever, or the
b@oﬁpveﬂelsf O tdengus] hesdridagicC ukever synarom e
and dengue shock syndrone (DSS). Recovery from
ﬁﬁFé&@Fbﬁ?%r e 18EF ot §peProdifc ESTPPEEL L ong
bBHHQL£¥n%Qﬂkh%%ﬁ%arkb§ukﬁ% SELOALYRE, RUL BERYIdess of
only short-Ilived and inmted protection agal nst any of
Vhea bt hese T 0PFes1687). v Dehgue ifd sy imenber fofl bhesuch
ELayiyihl dag, famidly 1 whi eboay e senvehaped, se  rouis
positive-sense RNA viruses whose human’ pathogens al so
encbu@@lxvﬁﬂ,Iﬂdp§tv¢ﬁasc(me@raguﬁdhi@yf@veepbﬁllﬁﬂs, and
gg% e.encephalitis virus (JEV), and
% rne e cephalltls virus (TBEV) anobng ot hers.
Dengue transmission is via the bite of an infected
ST=telY ch is found in tropical and
ERERER ¢ TEROHERTIBR " 1S Lol [00004] Each
yéaooBbglwmahmeﬁé@emlGQFDflﬁenQUExtauiebsugalﬁ1$EHHe

nnrbl and rtal |t C|al [ ruptlon
Bs?anl?%/acf ecc?rzgt% "¢ bu ?%I%n on dc “sSeidti 85 %tfﬁf%ecst ed
bDEh in pEy+rs, aENhaspahaIDEN&4(n1Dmm@uﬁoﬁquetolﬁontrol
ue I S.consi der ed % 1|$H alth. O anlzatlon
E oo bt ﬁﬁlstltfsnf) Hehr aﬁF&ﬁSélBB ne Viral
digseaseaW ddhar esticmat ed S mddd @@v@&éeSoﬁﬁsﬁei@h#be
|nfect|on i ncl udi ng 500, 000 DHF cases and 24, 000
AEBP RSP dvi e éé(gﬂr%%r Y7 87 CRperestinet es
thabirbest ypper certcobriyherwerd of & popuUlratinodné 2sSrotype
billion pe le) are at risk for DF, DHF, and DSS (37).
PERGUEST st Bl 0 A INLANBR €AY etfor Yk ﬁ@ﬁﬁéﬁéhaén%ﬁ¥?pre'
bermerofidl o-defensertrepreseis 1asicani breantc tdy eat
to United States troops overseas. Dengue is an
éﬁé#@ﬁﬁgaQ%ﬂ%%ﬂ*FbON@?FhS¢¢ﬁﬁ¥R§§\Mﬁﬂﬁ -aPgranatic
hBGLeasEr i thSevelg di-sgaserify M%ﬁ%%t a28 ¥§@é§oped
i ncl uding maj or epidem cs in Cuba and Venezuel a, nd
BAEbF eaksS 41 TéRds vand S pawah ¢S§ 4)unaPaiPhiahedeos c«‘elrﬁcr ol
LRe ARSAMLLO Waet G6 -8R0 (iG] ©a5eS 4. <Loag- di stanpy
travel have contributed to the increase and spread
dQQQUQS@l%ﬁﬁﬁﬁ?altheschara@téJE%mA csidoftidsngoenas a
\é%é}g}a??{@ % f%%g{n VLELS (oacrhte opgdrporne, wi dely
spread, an capa 3bl € 0 UCI a great anount of
cebhama$81hnnmgevamdtéblbLtengfanliﬂnﬁ@needeépdﬁseaQQMHti
can result in severe henorrhage, shock, and death)
makes this virus a unique threat to deployed mlitary
personnel around the world as well as to travelers to
tropi cal regions. Preparedness for both bi odefense and
for the public health chall enges posed by dengue w ||
require the devel opnment of new vaccines and antivira
therapeutics. [00005] Dengue causes several illnesses
mnth |ncrea3|ng severlty belng detern1ned |n part by

Y r r




cells) and increase the nunber of infected cells (7).
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QB ?595@% 1Q/r11%llspla§t céi for theR%r@ng% atfre
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pi peri di ne-4-carboxylic acid am de;

grpga- @@emmm 22rly during dengue infection that

gtﬁfﬁg%i §§¥Hr_a€ﬁc eyl -REPERT D61 45,0R0ReXYLLCH AG O, ray

L2a@ 1k Benizgian @azblDHFyhs@Hﬁanyﬂkmaeetyﬁyep$tmﬁﬁ&ﬁyuin
4: cC rbox I|c acj d _ani de;
b L BEeat £ BraveaPion (4 S aerrazdr- 5 S Tyt
yhacetyhﬂbjﬁb¢$Qﬂmlpmppttdatq@n¢Eoud@rbexyﬂmmnasteked
oi m da $ o
?F%ﬁffﬁ%yﬁ%ave&eﬁ?l]ﬁ ?i“%“‘]?b% PErd ditAy R4 R B5
aeqdlammh of disease, or for those that have preVLOusly
8 gggzﬁ}}o@% ]Ztooletdt?eg)éb%gl Lgt?%/c})pre ent(é:‘rtntflegt?ggrghgyyalg t%ler
%e(fétﬁﬁ@zﬂﬁldh)ﬂup;l perazefrdayd)ti (dhenzet brazote2-yl sul
anyl) - et hanon
[Cﬁrif% Thist oDPt?h&M PSP pRFEh-21 WAEiF1£8L nfF R DHENLSE h
hazel aZdY\l'&dﬁlf@n)ﬁle)fe@bﬁﬁ@@B%y having a tool at hand to

2- (5- Chl orobenzooxazol - 2-yl sul fanyl) - 1- nor phol i n-4-yl -
éf:ﬁéﬁo%@npﬂqaglons that may arise due to unequal immune

E%o%@tzor( Arphenyl tpkpgr azd fspl Ysbrethyksuhf anyildn a

enzot hi azol - 6-yl | -butyram de; 2-(Benzooxazol - 2-

FHS G $ ARy ) ERihepReRy P- BF perai hi-Chly Cyrephanbret an
%"f(f@ctlve biocdefense, the typical delay to onset of

Armi no- benzot hi azol - 2-yl'sul fany1) - 1- [ 4- (4- chl or o- pheny1
)meppb*éYaZ@%eI]-ty»P]l et Haneheects, cost, and logistics

% g?@?é@ Oc!h %a%'g%%&é[‘ yli_\éli'lj,an vaccinatigns against

t ol yl - pht hal azi n- - pl perazin-I-yll-ethanon
e low-threat risk agent suggest that a comprehensive

PaaTo 5y ST 1 CSEa ars dot 3, (BeRSOoasbT

yIsquanyl) 1-[4-(4-chl oro- phenyl) - pi perazin-1-yl1-

et hanone; 6

1- (3, 4-Di hydro-1Hisoqui nol i n-2-y1)-2-(1-net hyl 1H benz
oi m dazol - 2-yl sul fanyl) - et hanone; and 2-(1-

Benzenesul f ony1l- 1H benzoi m dazol - 2-yl sul fanyl) - 1-
pyrrolidin-1-yl-ethanone. [000017] Most preferably,
the conpound of the present |nvent|on |s

-~ o o



[ 000028] The term 'success" as used herein in the
context of a chronic treatnent regine refers to the
wetdoeasdoseness of a particular treatnment regi NeCT/UBL089/045921

i ncludes a bal ance of efficacy, toxicity (e.g., side
effects and patient tol erance of a fornulation or
dosage unit), patient conpliance, and the |like. For a
€hpeni thehrn ranstingt ronureghendxwl be demsiideradsafe and
" ssfu nce diff L., aspegts. o
S§?§ J%x%h&n%ﬁfpggég d%%?%ﬁbcgﬁavtaggrabingeCtlon
patient outcone. [000029] The terns "treating,"
“"treatnent,” and the |ike are used herein to refer to
obt ai ni ng a desired pharnmacol ogi cal and physi ol ogi ca
BRIEEt DESCRI FafIfoaC OFNREE bBRAWINGS/| actic in terns of
preventing or partially preventing a di sease, synptom
or condition thereof and/or may be therapeutic in
1e00B10f & RAIMd al sBbwE0oNpE 62 £f L& eOkoacdhs@SEn (1)
caondi tion, eynptoni or adverse effect attributed to
PheCdfRedys. e LeFnFatr e TN O4s IGE8HS her Bith,2s
6OV LS R C}f%@te@nbsgg a; fi s@ase.dinca mamal, such as
a human, i ncl udes a) preventing the disease from
occurring in a subject which may be predi sposed to the
gbﬁﬁgﬁg oetr A NYeNTYSk been di agnosed as having it,

€., causing tne crinmical synptons of the disease not
ﬂ@oag%eloﬁ”ﬁhFé€§ﬁﬁFeéPV?@%&OWnﬁFQ%édﬁﬁeéi@b@é@QFQQi%qﬂé
dbsgaser bt dogs Rohgyet sexperdance an dispbayapie
synptons of the disease;” (b) inhibiting the di sease,
casrienraests rr@nr@purleidbevri@gttriee developnengentrahe
%E%ﬁ%ﬁ?& Prod ts %'a'riiib‘ééht%wﬁ;?%c %’%‘ébﬁg) %?Jc Y1.0g, ¢ .
the di sease, 1.e., causing regression o e di sease
and/or its synptons or conditions. Treating a
patient's suffering fromdisease related to
pat hol ogi cal inflammation 3@ Qntenplated Preventi ng,
inhibiting, or relieving adyerse effects attributed to
pat hol ogi cal i nfl angEat{on o | Qg periods of tine
and/ or are such cau$ed oy %t he ysi@4ogi cal responses
to i nappropriate i nPragmation present in a bi ol ogi ca
system over |ong periods of tine are also
contenpl ated. [000030] As used herein, "acyl" refers
to the groups H C(0)-, alkyl-C(0)-, substitused
al kyl -C(0) -, aIkenyI-CXO)- , Substituted
al kenyl - C(0)-, al kynyl-C(0)-, substituted
al kyniphe Q) - <Gyl eel kyk= G0) 5, i8URSEFIAU®ED whercin R
cycloal kyl C(0)-, aryl-C(0)-, substituted aryI c(0)-,
REEeR oarty e@ei)fpen%lbiéty tUR1EF Rt EFBEr YIS QLR

Q@E@EQ@]Y & (;Oeﬁg)rogenangui§é"p§gdttég %q unsubstituted
het erocyc 0) - wherein al kyl, substituted al kyl,

aﬂkéhylal%&RE#|ﬁﬂ$§GYéikeﬁyiOa%ﬂ@ynypteeaegti@%&@ﬁi
cygl.pal it ycl %

: gg?iﬂt Tt edggay?y Eﬁ)é%gtrg%gg% yl M%%ti%t i tagtﬁgg}glﬁet Zér%%lroy Yo

heterozycldxy,ardvdabst i auy ek het=erobyptkeircaareaasloxy,

oot KRR GiEra dacn R 1< nobpondent 1§ 56l Eat 2d 1 om

Bhelghbup amﬂnﬂ,seﬂﬁglemlhgdr@xﬁ&kyk@h&yb, substituted

eny stitut en aIk

sﬁ%s?a%€¥ Iioi(ynyleroc fo%fky l&féd a?T%mino’
byCEDaékydaﬂusubsbmwuhedncycéxyﬂaQM1amheberoaryl
ﬁ ? t tuteg: e%e%par¥Hk f o%yclic subst it ut ed

et et 0R ¢t Y ARt \her & < 8ath fgied to form
together with the nitrogen atonia het erocyclic or
substituted heterocyclic rimng wherein al kyl,
substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, cycl oal kyl, substituted
cycl oal kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted
heterocyclic are as defined herein [000032] Aikenyl

Y Y Y Y. A~




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

W0 200919024 NRR where R is hydrogen or al kyl, PCT/US2009/045921
-NRS(0) 2-al kyl, - NRS(0)2-substituted al kyl,
-NRS(0) 2-aryl, -NRS(0)2- substituted aryl,
-NR5(0) 2- heteroaryl, -NR5(0)2- substituted heteroaryl,
aNRS@@)Ebmﬁﬁamim©ycbbyl - NRB(D)2-, sebstricbuyedcyl,

IRl ey, PR PL 2 N &) M spaara st

hNRS60Y 23 NRsubst ieliteduafyhy - MR@(ldpz:fNRyhet eroaryl,

N ti.tuted het
B O] BTN T e oo g P es L R0 PRELSHBRY 1 ut ed
haﬁeo@@yﬁdmyi\M@ﬂﬁboRyLSahydxymﬁﬁbdmylalkyI nono- and

Scaliy) arino ot 200 LA SUbtLu o, gl am o

aﬁybam@@ed en@=maid, dha heget oamelr@m m@ocg@ﬂ@ ai'tdi
-substitut ed heteroagylan1p
Bﬂtﬁ%te?BdVEFﬁEB&dﬁno ABfoR &ﬁ&edpegu%%?WtﬂF%dﬁrbons
Reter 9y cld i ldnes WRsY NIeddn £ idhirtsubsti tibt ek e tes:
having different substituents independently sel ected
frBf t W Gt GtiY E6nsFePPhgC ofr 198712 r°8ahsFi et etP@a8AL Y
anyhyasybstd tyit ed rar Yk hetesearny cnsubshit Mt gd: s
heteroahgy het erocycl i c and substituted heterocyclic
aRdtant grodpseen i he 3ubdtitaitied car pliBroeked Byg/
conventional blocking groups such as Boc, Cbz, fornyl,
and tRe ¥1ike o s3ubshibydge W 11h FERNRR wher e 1R Ifroup
h drogen or al kyl. [000038] "Cycloalkyl" refers to
€9€FF%t§kaﬂfdfo@pé“@fo?owW®eF818 Eaﬂﬁbﬁeéﬁéﬁﬁdhéﬁ?%g
ansi §ab & c(y&lgl%trﬂn@gofnﬁw% t?a)ik\ﬁ}@){ af k@?@ﬂpl Likynyl,
cycl op rop{I cycl obutyl, c penty , cycl ohexyl

@y@ﬂ@@%lt: éfﬁi:etrl@@ylclll%élk clared Fedm BhrS, detigiadion
%Eglmléf Iédﬁg %'e‘ﬂé&ogw%’é §U%1%n§;@a”9m§8§!&1f&¥ﬁ
[000039 or "hal ogen refers to fluoro, chloro,
ﬁﬁbﬁﬁlﬁwﬁﬁi(ﬂm}nOFGQGQHM} %%%QﬂXﬂﬂﬁwthﬁefers to an
g t 0

S A e A S A
eohststmt&ﬁ(ﬁan@@wgeﬁ, ni trogen and sul fur within the
ring or oxides thereof. Such heteroaryl groups can
have a single ring (e.qg., pyridyl or furyl) or
nult|®1enmbﬁdemsedxmkmgsd@etgy S$hﬁﬂkﬂkﬁhph.®he group

ggnégg enng wherein one, nq&giof t dense

Sl uh R A0 S TR LR SR S vt
poknt, oilkﬂﬂyﬂ:hm&ﬁ&ny$ t by ougdl lanl . ahemat-bey el ogl latlom
Add th heteroa ons, .of. the heteroaryl group
% d%%@d %thro “td fo?%ﬁ%%ﬂ%ydlﬁ§y§96¥1des or
Eeiedb@ﬂphiqz Scytibiadi azpl #syland,,t hetkirkerylacyloxy,
Addi tionally, the carbo ato of the
ATtk RS AN IR SR AR e?%%éf%wr

havi; ngming, mﬁdld@aamah@nscy@ldﬂa{ﬁ%&@maryI ring"
refers to het eroaryl group haV|n%; and only two,
ﬁPF?E@%ﬁF%ﬁ%ﬁﬁ¥%%ﬁlpﬁe ﬁé¥%@B§Fylkfiﬁéoéﬁdl%%%?%nally

eept ahthdg k-yafacd1ahher, hed ef.0at Qs ciy mahmgoheteroaryl
ring, such as oxygen or sulfur. [000041] "Subst it ut ed
ﬁéké#%laﬁﬁmylraéﬂélps £EY hEY bf YRFANIGRoUBS Yhhi thY B@ L/

%HQ@E&&H&@CﬂtEL&&Q%HK@yﬁ St tivent,s, sel ected
fromthe group consisting of hydroxy, acy acyl am no,

PR BE @R DO MG,/ a@fw@&ysulaﬁ%wl SubstFEUf e ol kyl,

al koxy, substituted al koxy, al kenyl, substituted

al kenyl , al kynyl, substituted aIkynyI, am di no,

al kyl am di no, thioam di no, a&m no, am noacyl,

am nocar bonyl oxy, am nocar bonyl am no,

am not hi ocar bonyl am no, aryl, substituted aryl,

aryl oxy, substituted aryl oxy, cycl oal koxy, substituted

cycl oal koxy, heteroaryl oxy, substituted heteroaryl oxy,
heterocyclyloxy, substltuted heterocyclyloxy,

T T 1 o



substituted substituted substituted substiruted
substituted substituted aryl, -NRS(O)2-heteroaryl,

WO NRS(1DN24 het eroaryl, -NRS(O0)2-heterocyclic, PCRBSD)PN45921

heterocyclic, -NRS(0)2-NR-al kyl, -NRS(O0)2-NRal kyl ,
-NRS(0) 2-NR-aryl, -NRS(0)2-NRrR- aryl,
-NRS(0) 2- NR- het eroaryl, -NRS(0)2- NRhet eroaryl
aNRS@@)EbﬂW%,hémeﬁmoy@VﬂsulﬁonyWQS@@ﬁzoNRléqbsljtuted

he 0 dc wher e IS h en o | K 0- and

R b I 0 i el
ngnbearmmﬂ@hyaaﬁwoayﬂnoarnb@myc&nhmmyl-subsbamUYBd

ryl - het er oaryl am no and

£ aiRi R ket chgbe SR el
dptheherbpyé1amdaﬁﬁﬂ@geﬂhmmOWLandtde subiséi titead are

eteroc%cllc a tfn ¥nnetr Qﬁg"SUbSt tut ed q£1nes
RaVPRGSai 14 éten O§Eﬂb§tF Peht $°% éﬁeH&éH Py 5t eeted 9
tm@aht@@tfgcrmnycaﬁ&llaﬁeggo@é &t kre sdbstbhuted al ke,

aryl, substituted aryl, heteroaryl, substituted
het'8r 03T yiE Hifdrerdcy &l FeSEhd SUbstl £a08a 1 het e otydhadic
andgam no groups on the substituted aryl blocked by
conventional blocking groups such as Boo, Cbz, fornyl,
and the i ke or subs uted ith -SQ2 mher Ris
hydro%eﬁ”%% aI%@@ lﬁ%ﬁﬁ@@ﬁﬁrt %uf?%ﬁﬁﬁ EBE ogfﬂ%p
gbadpst S{H) AR mirergeR, hSkge| @E]@ly&l}béﬂkyhly_e,d
substituted substituted heteroaryl, fromthe group
Eéiﬁ%i)%%khjg dTeWG’Fé’ﬁéﬁal]ékalar%WY rafkghy| hetercaryl,

E@t I &wgﬂc@l kelréwemalrifma 3, akynyl ranyl,

stituted aryI cycl oal cl oal kyl , heteroaryl

§6&5%FPH&%361 rhéteetﬁéeﬁéwéulgub&élm fceg<HeteforyE i c
whet ek & ky| ,ars;/qeﬁtmwyﬁd @éﬂ@ﬂoar%lllé@@¥5m{k oy

substitute alkeny kynyl, substituted
éylén@ﬁmkmnylsuk&thSftattéae@y@mwwfonaﬁyl al%%%@@ltbﬁré/elf

_Whoai‘ﬁ%P&%&Qb’on?%bséﬂzi‘&??caﬂ%o%rﬁar}éhrbgﬁ&ﬂ ocyg]ic

and substituted heferocyclic are as defined herein.
FODODAB] t ¢Opta idEaicy / sgbswitmrédtlyn@ar?gldt Rattadsgher

t u S [t t ed
Lo o R B DREDSL i R be RS

SQhatna@@utKuameuaecepuabﬂerrmqm|wm1chneahsoaabhyr|er
usef r | har e a

08§%3§5%|6EE%F‘ r@ ﬁ@?%gﬁg%ﬁmf ?%q%%ngraglén%afe
npnt oxa ¢y aired m:eletdhentbl ah ogi @&l diy par adt heawisering;
unge3|rable and includes a carrier that is acceptable
for veterinary use as well as human pharnmaceuti cal
use.

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 opticnally form a substituted or unsubstituted
ring, which optiocnally includes one or more hetercatoms in

the ring.

[000012] The present invention further provides a method
for the treatment or prophylaxis of a viral infection or
disease associated therewith, comprising administering in

a therapeutically effective amount tc a mammal in need



[ 000045] "Pharmaceutical |l y-acceptable cation" refers
to the cation of a pharnaceutically-acceptable salt.

WO 0®904%%4 " Phar maceuti cal | y-acceptabl e salt" re¢BUS2009045921
salts which retain the biological effectiveness and
properties of conpounds which are not biologically or
ot herwi se undesirabl e. Pharmaceutical |l y-acceptabl e
sathOfef@rCQMpqwmdrnécéurm@hiI@lnﬁcmppabhe salts of

6 fompounds,, whieh salts aIf dgrlved.froma variety
8 or gani c and‘ i norg Bnré counter ions well known in
t he art and |nclude, by way of exanple only, sodium
pot assi um cal ci um nagnesi um amoni um
tetraal kyl ammoni um and th I|% ; and when the
nmol ecul e contains a basic f ionaLity, salts of
organi c or inorgani&/hkids, uchr@é hydr ochl ori de,
hydr obr om de, tartrmti;*né%yla e, agetate, nuleate,
oxal ate and the |ikB~x 000047]
Phar maceuti cal | y-accept abl e base addition salts can be
prepared frominorgani c and organi c bases. Salts
derived frominorgani c bases include, by.wayof
exanpl e only, sodium potassium |ithium anmonium
cal cium and magnesium salts. Salts derived from
or ganj,¢. Pases, isnchude, byt aresnot N'B}téikqowhé§é£§ R’
of prlnary, secondary and tertiary am nes, such
ahRyR® @mendgdenrativyt L ardaies tedr ﬁapmythéanqrrm@
%Bpéigﬁﬁfd@@' lro @nneéwf%& Sﬁ&t&% otf%%g yé%%gted
am nes i (subs uted yﬁ am nes, eny am nes,
diiakvkenyl k@mlne@lktynlyél kemglofalamries he$|bst:y¢:lm@blkyl

Lken t I
AN S S S et ke Tt e R
db@eycér&ﬂd&&) ammlnes, ary(agaﬂqu k@bﬁeananpsacyloxy,

d I k bstit
%gp %%Tt%e CP%%O%{¥I8u29%I¥u:86 cﬁbfoéﬁg ?ﬁ%@s
eygnoaikenmﬁlﬁnn aeﬁyldm(ﬁgpldmﬁﬂ«yrwhﬁnan1nes

(e calbeny! ) camnes, subeid b oo, cyel ol ke

hétéub§fylaﬁiﬁ$ cm@bmahkﬁ@ylaﬁymauyiamamyl am nes,

(PRt ar Bhr g/ i Rie, 0 FERBE DA B o,

a@yeg@py@rﬁylcanamoneacym het eroeyc| inetarbheslacyl,
triheterocyclic amines, mxed di- and tri-ani nes where
é%kVé%%%f%QM§'oﬁrﬁﬁéuéﬁb§¥?tLﬁﬁﬁ%¥Qﬂ¥Y9ﬁél§h?ﬁ% are

ﬂ?&?@f(j@@&lﬁﬂ@/lar @1&9@@&1?&1&1 omthegreypiconsi sting
al kyl, substituted al kyl, al kenyl, su stituted

BPkBAYTTY bl Toalky| 2nénpsti tuted EpbBsatkyed

ayehoah kenv 1, %é%tokﬁzlﬂ gdoygloalkenyl , aryl,

het er oaryl , het er oc ic, and the I'i ke. Also included
a6 ant FELC AMTer® orh, taBYb@XI¢ﬁ4§9D§GbsFﬁFQ@%@%1

baget heacad U e -3 neaniLo0en oo MuB heher oguel i c
or heteroaryl group. [000048]" EXanp 'es of suitable
antnes ¢nciridenaby yway @ﬁdeﬁarmlg@tbﬁrymth the carbons
ltﬁg rgpéllﬂ@ edt rtO”%!DPM' a%ﬂgkecltqjl %ﬁjh)ﬂk Q%L%Stltuted
tri(iso-propy amne, tri(n-prop y3
eﬁhanoW@nﬂnemnzk@inepmytau1m@euhawabmatﬂonem@anﬂm@nally
L ysi a [ caffei cal he,

RS BB e nai e ber A HETC byt ondar ant fo.
gbutosan ne,s Nualekly vgkbicam aesya tikeobr emiipeat purdires,
pi perazi ne, piperidine, norpholine, N-ethylpiperidine,
and the like. It should al so be understood that other
carboxylic acid derivatives would be useful, for
exanpl e, carboxylic acid amades, including

car boxam des, | ower al kyl carboxam des, di al kyl
carboxam des, and the |ike. [000049]

Phar maceuti cal | y-acceptabl e acid addition salts nay be
prepared frominorganic and organic acids. Salts
derlved fron1|norgan|c aC|ds |nclude hydrochlorlc




[ 000053] In general, conpounds will be adm nistered in
a therapeutically-effective anount by any of the
wWaewepsws nodes of adm nistration for these cop@DUBINEI 045921

The conpounds can be admi nistered by a variety of

routes, including, but not limted to, oral,

parenteral (e.g. subcutaneous, subdural, intravenous,

Kntﬁaﬂ@@c@l&ﬂe lingepatfecaly $atacaper iftonedhe group
racerebral traarfegial . or.intralesional route

P gaﬁfnl%f?atlo%) ?ogl%dl |ntran§sa IoggFed ghes

@eeggroapnqpnﬁﬂstapglbéahy@wpgﬁngnﬂﬂmydala$hemp$;taﬂ@@qyl,

a0ty o dBT ARGy Lot hEC CONpOROR aF by ot  KEt] e 8

bcyh,imiﬁﬂadyﬂ eh@mdreaayls@ﬁppsmiﬂﬁmmgl Thﬁlﬁ@ﬁmrﬂunyi,

can be adnini stered _conti nuous i nfusi on or by
SOP e PR b o 060054 THE S hount of ¢ he
€OBPONNEY 1 dx @ artohglackyeok ngredingnt,, cwirbhnéepenchon
a nunber of factors, such as the severity of the
dreshsk 2 g2 Yeondi tion or di sease to be treated,
age, and relative health of the subject, the potency
of the conpound used, the route and form of

admi R stiPat Rone rand GERaAcpALY of &L T iG00055T 8% 87 yP

andst berapent irg ebbbaacyuof c suah conpoundss can. e
determ ned by stan ard phar maceuti cal procedures in

eek¥lcut thaes -orléxpEl i nent w2 ditilmalistegogyclearkyl,
Q?&@éﬂkﬁingukhe %@@Qr&&??ldQ§ ©hhal ;19130% of the
popul ation) d the ED50 (the dose therapeutically
éfsf:@é@@mel@Wrs@%YépXﬁ/heapbWBaM@h) heTReocdpvgseaeutdxwy
QE&%?@H%& ,%&92&@9?&% }%ff%qtk§/lltﬁ Lhey . rylthio,

erapeuti c index and it cah b e ‘'expressed as e ratio
EDBOL EDEDR, [DGOO5EE"The, daval whitkailrednbrom t he cel |

ni e n

P Sy e 2R s TR S o SRR PR, e
dosagmlm¢ suqﬁacwﬁpmunds h¢E§xwuﬁﬂﬂa@yaamange of

itng concentrati t |nclude he E
%Yre orO%% H%ffélﬁr %ﬁffdlﬁamln ry W V§ﬂt’hls
hangEOﬂEpHHQHngaumgmsuhélmpsageqﬂmmaﬁenpﬂoyed and t he

880 o Phe Ner anetr A Py v &1 1 B01T o “db0e ban B "

esyﬂﬁmufmhy]uthaﬂekwa&ymﬁmrfﬁdyluﬂamﬂmasassayﬁl A dose
nag be forpnul ated |g delsgh achi eve
EFPELt Bt Ty PHaswy -EBRE nt?%ﬂf o r ESSX\XEFE}HO? udes
thel1b&5y (dxardohe1coneend £ add b mefl , t herbestyronpound
whi ch achi eves a hal f-maxi mal  inhibition of synptons)

§5°8et BY Mihed i RTestr cuttar elsc§}/@ﬁlol'nfj‘8?inﬁf?6‘?v cdn be

dpedot 9 TPIE A ur’at &fyrrdet erifhnendseh tboklosRs, iate
humans. Levels in plasma may be neasured, for exanple,

§tﬁF@%dp%%f%ﬁhéﬁé@-Plaﬂbﬂt%ﬁﬁﬁﬁhﬁégPQEH?StfﬁﬁﬁﬁkﬁP“g'

Thecampsinto0f1 ithe nehakgacem | Caln GRMpeSELEQPoms in the

adm nistered to the patient will vary dependi ng upon

%ﬁaﬁ #3d & i radrivnit §t eresld YHe! pur pes@aetct pe aliphatic
H%nlstratlon such as prophyl axis or therapy, the
tate of the patient, the manner of adm nistration,

and the like, In therapeutic applications,

conpoki AN6hE at e adiASRCECePE4Y t B8 B Pt ditmaltheadyouP

suhbesing fapmy@r%%gasglm anamynt, sukiheient to
cure or at least partially arrest the synptons of the

givseasekand hq@r@@m@llPéhkﬁ/bnsar.vﬂwléﬂfféunﬁraaeqln@t@efqaéyl
acconplish this is defined as
“"therapeutically-effective dose.” Amounts effective
for this use will depend oniithe disease condition
being treated as well as by the judgnent of the
attendi ng clinician dependi ng upon factors such as the
severity of the inflammation, the age, weight, and
general condition of the patient, and the Iike.
[000058] The conp03|t|ons adn1n|stered to a patlent



ingredients. If the active conpound is substantially
insoluble, it ordinarily is mlled to a particle size
W@Roovas®wss han 200 nmesh. If the active conpoundP@BUS2009/045921

substantially water soluble, the particle size is
normal Iy adjusted by mlling to provide a
substantially uniformdistribution in the fornul ation,
ecgl abplcA0 m@$hrop©90@6ﬂq Sone lexafphes, of

exci n c dext
sug osieglnsyol’b er%ar ES gjfeln@t "ar ghesxysﬁ;nggﬁ i a,
aakylHMi@MQSMh&H@iS&EQDnﬁIBsheﬂdﬁnﬁmyaﬂhhfogglatIn

caIC|u icate ryst al ceIIuI e
BB T R ol s e EoEan o e NEeBEy e 0Bt kroamug.
aydln&lkwdoxyﬂano@$e Ehgléxydnﬂhﬁnyansceahamoyl, and
itionally includ | ubri cati agent uch as talc,
R b PO ST Tand reralE o T St En bSBEReS,
eivhsthyi Mg @@ rsuspandhag @g@rﬁta;acm%asebvmgm agents
such as nethyl- and propyl hydr oxy- benzoat es;
§W§§Féh?‘h%d égreﬁFéUbﬁﬁat‘F{%\%ﬂ% dgent's CPTheal Ly
canpasés i ons of rohe haventiemeam heof orpyl ated so as
to provide qui ck, sustained, or del ayed-rel ease of the
88??9%a¥%@r%ﬁhﬁﬂﬁ? dafit &P %ﬂn@?ﬁ%ﬁq%ﬁ|06na%ép?ﬁ%l%aﬁ%Q%ﬂ
hBy.senpl oyi ng procedures known in the art. [000063] The
quantity of active conpound in the pharmaceutica
conposij ti on,and UQIt dosage formthereof may be varied
or adfustied vitely A8pBndidg Hifon the paF tFcioar OF

appkbgat i 0y the NRAREReQr td MAOAUEt i-aRboh henpotency
of the particul ar conpound, and the desired

ééﬁé%%?@a&@(ﬂPtIPWélﬂérﬁ?r%rﬁts%ﬂﬁﬂﬁigtﬁérﬁﬁ up gflettsl uged
QBMél Cahd o digsorete1yni hs1 suld able oqs meREt AL Ye HOSAGRS in
human subj ects and ot her mammal s, each unit

ébﬁté%%@ng a predeterm ned quantity of active materia
cal cul ated to produce the desired therapeutic effect,
'[60@5?@?' %ﬂk%q_” zgc@sséﬂh& a@&\%f&'%@@@%?”%hg%resent
excl pient. [00006 The conmpound can be fornul ated for
paV@mmralWJaJdlmhﬂCﬂHEatap@@r@mt al = ttasl éollhevingarri er,

t I 0 | saline solution. The
ggggrg%%?ﬁ?éggiegpggﬁéa éP%L%%rmned by route of
adm ni stration. [000065] Adm nistration of therapeutic

Bg@ﬂ&ﬁ@@és’&gﬁ‘i&gﬁuépf eﬁgﬁ%ﬂidﬁ wel | known in the
ous fornul ati on

shoul d possess certain qualities aside from being just
20600PPFI 112N dohpWaheh thectderapeutioe agentrisne

sol ubl e. For exanple, the formul ati on should pronote
fRéleveral Jerstrabi EPFVUéP the active ingredient(s),

al so, the manufacture of the fornulation should be
cost-effective. Al of these factors ultimtely
determ ne the overall success and useful ness of an

i ntravenous formul ati on. [ RIOB66] O her accessory

addi tives that may eNincIu d |n,pRérnaceut|ca

formul ati ons and coj QY sol vent s:

et hanol, glycerol, B erne g ycol stabilizers: EDTA
(et hyl ene di anmine tetrfaacetic écid), citric acid;
antim crobial preservatives: benzyl alcohol, nethyl
par aben, propyl paraben; buffering age itric

aci d/ sodi um ci trate, potassiun1hydrogeﬁofﬁPf {
sodi um hydrogen tartrate, acetic acid/sodi um acet at e,
mal ei ¢ aci d/ sodi um nmal eat e, sodi um hydrogen pht hal ate,
phosphori c aci d/ pot assi um di hydrogen phosphat e,
phosphori c aci d/ di sodi um hydr ogen phosphate; and
tonicity nodifiers: sodiumchloride, nmannitol,
dextrose. [000067] The presence of a buffer is
necessary to maintain the aqueous pH in the range of
fromabout 4 to about 8. The buffer systemis
generally a m xture of a weak acid and a sol uble salt
thereof e.g., sodlun1C|trate/C|tr|c aC|d or t he

L S - . N R o o



[ 000070] The buffer agent may al so be present to

prevent the precipitation of the drug through sol uble
woreaoal14wehpl ex formation with dissolved netal PCRES2009/045921

e.g., Ca, My, Fe, A, Ba, which may | each out of glass

contai ners or rubber stoppers or be present in

ordinary tap water. The agent may act as a conpetltlve

conplehenguagenﬁ Wi th €he’ dmdgBand Produtek’a sbbuble R

al,e to the . presence of undesirable
ggét%c égéefggg ? %%%g&%ltﬁon% ﬁ re§%nce of
annagenimgexgtnmﬁodeuntehb©w1mhted1oanuaaobﬂtlouuabout

1-8 djust the t it 0 the vaIue
AR ARANL T MR T SRR Pl B B B S G
atyshr knkage vaf, eeybhbocyleShpm@nqedoﬂhy$bk@t|amylﬁxy,
he intr venous f rnulatlog IeFdln t 0 undesj rab]
%r%?% Y s FEH 88 Yhatséa™ of~ divar Pﬁésraﬁa%%%%%wy
tokasseCf @telhbbl, 00d ydES0f ey Soxl,n tgener alkyt higio,
ton|C|t of the fornulatlon mat.ches that of human
BESOER Whi TS /i & T¢HeaFange Sf2 187 A 31588 s kg, and

bg}cge@ﬂt@iaml&oZS%ert@HtgﬁeloMﬁmml&oequtyagﬁmo to the
osnotic pressure corresponding to a 0. 9% sol ution of
568F AT Eht BHittfe. 2FUB6072P, AREY TarEreEs for mul ati on

ﬁé@e?@aﬁ@m@lﬁﬁﬁ&%d Y di s €Ctod Nthavenous injection,
v. bolus, or can be adm nistered by infusion by
ééﬁﬂf@bﬁPQYﬂ%ﬂ%néppﬁéﬁﬁra@eytﬁﬁiﬁel@ﬁt§éPaFVbﬁC%hch as

919%@§Q£&iﬂ93ﬂﬂé¥ylgﬁlfﬂhgft'HEEé%baQ&h%ﬁl@@H?Pt'ble
i nfusi on sol ution 0000 The conpositions are

bt/etfemwlyquofrhmIaékeélsphfenm tadgsage chgkm each
ﬂ@%@?f;‘ tﬁf?a'n fBﬁghégt?tiforﬁyfos%%%lﬂﬁt&ggd”g’ or e
usual 'y about 10 to abo 30 ng, of the active
ﬁmgne@mkﬁnnyITh@aﬂ@pﬁv,uhlkoxkﬁﬁﬂk@mM§n " refers to

un [ S osages
PO P S Et e G TS EN G D LA T
cohtai gl acgpicedetyér nhasdoguantyiayy, otsacyane,naktrlm
cakculated toC%agquceRtg% d elgedtgger% eutl% %%&%ons
ThTA8508T atli o With a saitabl Bﬁarnaceu ica
exei paeatat {0607 4p ThEmaEt$wHSHmnum&UndrlSneﬁﬁﬁﬁiﬂuﬂﬁd
over a W de dos e rangg and is generall¥ admi ni st er el
Fntd’ pfat é‘éaaftu aF‘r‘f;C/’m tect VETRRSAAE ST 20 | P e
ndenss ooshe howevee, heheto&hﬁmamnummeo&lhheaﬁ@npound
actual ly administered will be determ ne a, L
A e P R ROl & D aro e e isws,
i ncluding the condition to be treated, the chosen
routeXonamhdlﬁ a&%atthpem&Enﬁﬂylﬂﬁle@@&ﬁoﬁndm the group

adm ni st ered a and respo
BROF o St T o L M 2 0G KR B ke o rom
euep@ouep dﬂﬂil&h&nblbe h{ 00945 damylpremaénpg,eimhyhyl,

osjtions such as_ table i.nci ctive
A BB s SR KU 4 e L2 SR
teym aaﬁ;@ia@lpr ekeerukali 88y COMPOSichiyon eanhaswi fith:a ,
honogeneous m xture of a conpound of the present
FH@%%tt%ﬁFdV%@ﬁmﬁeﬁéPPth ttﬁ?ﬁ%&ﬁébﬁpeﬁornulatlon
€QAPOSI £ OIS, RS HANDYEReOUSx yd drich yTRaBh rbAat v1 heana
active ingredient is dispersed evenly throughout t he
EBRPBSFEFOh SFPRAY 1t he conposition may be readily
subdi vided into equally effective unit dosage forns
such as tablets, pills and capsules. This solid
preformulation is then subdivided into unit dosage
fornms of the type described above containing from for
exanple, 0.1 to about 2000 ng of the active
i ngredi ent. [000076] The tabkets or pills nmay be
coated or otherw se conpounded to provi de a dosage
formaffordi ng the advantage of prol onged action. For
exanple, the tablet or pill can conprise an inner
dosage and an outer dosage conponent, the latter being
in the forn1of an envelope over the forner The t wo

o oy S o o, e

Y



bi odegr adabl e pol yners. For exanple, polyners of

| actic acid and/or glycolic acid form an erodible
w@lyen0s4 hat is well-tolerated by the host. [BOD08D)I/045921

Transdermal delivery devices ("patches") may al so be

enpl oyed. Such transdernmal patches may be used to

provi de conti nuous or discontinuous infusion of the

conpoRinds:di &’ core rigldegdnarpuht sse Thet corfsonuchioar anmgel

of . t ransder nal tch for the delive of
e e Y
elgyl, iXXerRdt,entlkMoyl5, 028] 28X vli,sswed rdunel d41 k11991,

herei n incorparated by reference. Such tches may be
SRt T o R SRR H b, TUTC T e aTOr O 5h: demmnd
dekevesyy odxypharoyaceyt | sall agents,, He@e082}yDh¢wicixygr

i ndirec | acenent techniques may sed when jt is
G5t Hobt S R ogsur e L o P ban R her bRar FREL Tl
60RPDShih®ON diditkheabiabn. ciAr&ctktieesinbgues usual |y

i nvol ve pl acenent of a drug delivery catheter into the
RE5EC<C T UPEr "8y st EHT 1B HyrpaSs St RE TBI 8BHDr ai n
bayt kefno One- SUE 1bAphant abt & gdalyiivery asysbem used for

the transport of biological factors to specific
§ﬁ5Y6ﬁ$%%ﬂ“¥%ﬁﬁ%ﬁﬁs ety ﬁ%l§ﬁﬁﬁﬁqm§q@eséFV ed®Thagg.

Ratenta N2 8:1011,14 (2 suMhl 64 | Sahereiirihpeor por ated by
reference. [000083] Indirect techniques usually
RARYBF 9T ¥ o hil iatilng PYRECEBHPOSI T long 1Ky L pRovP el £ or
QEygsb§$éﬁ§ﬂf“Hé%%rQXr%h@uP@&%ﬁﬁs%&Hn%%pﬁ¥9£9pﬁ'|'C
drugs into |ipid-soluble drugs. Latentiation is
gehetatnyeachiieved [ EfAnrpughcdioeki ng LébxvRerhyely bxy,
cabonyLy: Sl Ak, 00 PYI SR, ABNE GEQUS, Py esent on
the drug to render the drug nore |ipid-so Ubl € ‘and
anepbbtete®d dardmsport atveonc acrosyarive bhdodibrai or

| 1€ tiv e [ y i_lic
B e e e e e Py p oo o et
hypertoni to solwtfioans awhukcht cancdd ansiventibyt opered he ng,
bl.ood-brain. baryier, (0000841 In order Lo ephance .
&8¢ Gim Har 219 g, ‘the conpound% nay be encapsulated,
irmheg oghig ech i intra tllye i kufreac dfwi itpasoresnapt epar edl ggaaic
colloid, or other conventional techniques may be
&mpPoyed which provide an extended serumhal f-1ife of
t he conpounds. A variety of nethods are avail able for
pr epaki rgd Rposones,degsndesci iybedldarede . fgom Srokaretp
al.,.U S Patent. Nos. 4,235 871, 4,501,728 and
FoBET O eac Gt WRPen® {27} ncorsohared RAPEIn by
retevehcel, [R0RA85ycPhat kacewddall kgdnpesilj omstareryl,
suitable for .use in a variety of. dru elivery
Bt e b e PR wt s T TRV he pr esent
bRyestl oinmar,e Heawrd ai-n1 Rent gt on'ts,cPhaksacech ycal
Sci ences ce Publi shi ng. Conpany, Phil adel phia, PA,
TP Sa LY oey 6000881 1 T e BB CooBEr ow 1 T an
abbrevhatdon | subet idetiaeshabove fonty1hasikésycarbonyl,
general |y accepted neaning. Further, all tenperatures
SV%lPﬁl%%%ﬁ%%ﬁ?QQQPgﬂusa(hﬂ?%ﬁﬁﬁrgﬂﬂ¥%rwF%ébPﬁﬂY%at%ﬂﬂ.
Eh@sﬁ@k&ﬁ@ufﬁhﬂﬂaﬂﬁgd$ wer o tisath 119, BF epal &‘theether
conpounds set forth below as indicated. Exanple 1 -
EoFFruba® i B r9en] 66008 e Har F qeltaRdcapshipes 2
captal pings the Jfalbow nged noradi enfs -ar eppk spar ed:

Quantity Ingredient(ng/capsule) Active |Ingredi ent30.0
SparepgeseE or more hetercatoms in the ring and
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Magnesi um stearate5. 0 [000088] The above ingredients
are mxed and filled into hard gelatin capsules in 340
worgnogasgess t i es. Exanple 2- Formulation 2 [ 00RPOBB$2089/045921

tablet fornula is prepared using the ingredients

bel ow. Quantity Ingredi ent(ng/capsule) Active

i ngredient25.0 Cellulose, mcrocrystalline200.0

Coklondaly sid ifoereddivoxhdedl Ca orsttear iog acigba®ic ring;

%980090] The conponents are bl ended and conpressed to
ormtablets, each weighing 240 ng. Exanple 3 -

Formul ation 3 [000091] A dry powder inhaler

f or nuRatdroR’i snpriepared’ cortsaibrirng i thetfeoldaowiong or

ROTPODENt eyl Naredient¥el ot MBIV e LBIReHhENtS i
attached to optiocnally form a substituted or unsubstituted
ring, which optiocnally includes one or more hetercatoms in

the ring.

[000015] Preferably, each of R' and R* is hydrogen. Also
preferably, Y is 3, Z is O. Again preferably, R’ and R’
together with the nitrogen atom they are attached to form

a substituted ring.

[000016] Preferably, the compound of the present
invention is selected from the group consisting of: N-[2-
(2-Morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-y1]-
3-phenyl-propicnamide; N-[2-(2-0Oxo-2-piperidin-1-yl-
ethylsulfanyl)-benzothiazol-6-yl]-propionamide; 1'-[2-
(Benzooxazol-2-ylsulfanyl)-acetyl]-[1,4"']bipiperidinyl-4"'-
carboxylic acid amide; 3-(Benzothiazcl-2-ylsulfanyl)-1-
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-oxoc-ethylsulfanyl) -
benzothiazol-6-yl]-benzamide; 1-(3,4-Dihydro-1H-
isoquinolin-2-y1l)-2-(6-ethoxy-benzothiazol-2-ylsulfanyl)-
ethanone; 2-(1H-Benzoimidazol-2-ylsulfanyl)-1-[4-(4-
fluoro-phenyl)-piperazin-1-yl]-ethancne; 1'-[2-
(Benzothiazol-2-ylsulfanyl)-acetyl]-[1,4"']lbipiperidinyl-
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-v1)-
ethanone; 1-[3-(2-Methoxy-benzoyl)-piperidin-1-y1]-2-(5-
methyl-1H-benzoimidazol-2-ylsulfanyl)-ethanone; 3-Methyl-

15



[ 000092] The active mxture is mxed with the | actose

and the mxture is added to a dry powder inhaling
wappbiiggese. Exanple 4 - Fornulation 4 [000093k0HOB®%(45921

each containing 30 ng of active ingredient, are

prepared as follows: Quantity |ngredi ent(ng/capsule)

Active Ingredient30.0 ng Starch45.0 ny

N-¢2oc? ystattidlie éelyﬂulzose@&@yﬁgsugdlayl\yﬂhyb@yxwmﬂat@ﬁe

s?g% i%@%%’f onnlegl \Slrgntcg tehar aﬁ er%)tglazg%%{i?%%%‘%ﬁw_l_

Tétahéﬂ@m})i[m&&@ﬂa}ﬂm) acthareorieangreedi ent, st ar ch, and
d.th No. .20 nes

CELLA) 2o B RTtRS: LUr oD, Bl 0 TEsh. U S MR
pohyvcpqlewyﬁalmldenﬁzr$6%zx;'embwhetnhotchea|ze$at{ ant

1
P EU0r Sl G A8 S5 pr badt el e afr &4 af 5B T B6C

@ﬂénpass@tﬁhmu@hlaeié n@sihdi Dersiceneazdhe2 sodi um
car box%%yt hyl starch, magnesi um st ear at e and t al

Br &Y oty Y Padeed Al BuGRY & N2 36 <resh (B 8LT F%\Fé”loro‘
ahenthpmadded o1t hengr antl es) -vi-chnakter - m xi ng,

?Egulfanyl)—1—morpholin—4—yl—ethanone; 2-(6-{[1-Anthracen-
9-yl-meth-(E) -ylidene] —amino}-benzothiazcl-2-ylsulfanyl) -
l-morpholin-4-yl-ethanone; 2-Bromo-N-[2- (2-morpholin-4-yl-
2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-benzamide; N-[2-
(2-Morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-y1]-
benzamide; 4-Butoxy-N-[2-(2-morpholin-4-yl-2-0x0-
ethylsulfanyl)-benzothiazol-6-yl]-benzamide; 1-Morpholin-
4-y1-2-(6-{[1-[5-(l-phenyl-1H-tetrazocl-5-ylsulfanyl) -
furan-2-yl]-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-{[1-(4-Iocdo-phenyl)-meth-

(E) -ylidene]-amino}-benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; 2-(6-{[1-(4-Flucro-phenyl)-meth-
(E)-ylidene]-amino}-benzothiazol-2-ylsulfanyl)-1-
morpholin-4-yl-ethanone; 2-Fluocro-N-[2-(2-morpholin-4-yl-
2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-benzamide; 2-
Methoxy-N-[2- (2-morpholin-4-yl-2-oxo-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-1,3-dihydro-isoindol-2-y1)-
benzothiazol-2-ylsulfanyl]-N,N-diethyl-acetamide; 2-(6-
Amino-benzothiazol-2-ylsulfanyl)-N-[2-(2-morpholin-4-yl-2-
oxo-ethylsulfanyl)-benzothiazol-6-yl]-acetamide;

Cyclochexanecarboxylic acid [2-(2-morpholin-4-yl-2-oxo-
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conpressed on a tablet machine to yield tablets each
wei ghi ng 150 ng. Exanple 5 - Formulation 5

WO 2®909BFLapsul es, each contai ning 40 ng of nNERPCTHAN®NY/045921
are made as follows: Quantity Ingredient(ng/capsule)
Active Ingredient40.0 ng Starchl109.0 ng Magnesi um
stearatel.0 ng Total 150.0 ng [000096] The active
Ehgvésiﬂlbmnylddbleunlzoseias@laf@ﬁyl mm@neéi-wh’rm@aﬂaﬂéi-

RGP TS RREvY) g Ee i e T e

guant thl%nyE)«é}@plz@t&az&bf mﬁl’la]tﬂa(m@t@mld[eOOf){)Q?]

osjtori ont 2 cti
R e Chit s R e B T RO IR PR CRRERCRES
Achyweulfn;ﬁe]dl—ej@mz&ngasmH@ﬂjjedafc@tttamlaet ds- 4, 5—
| yceri 00009 The active n edi ent
e e Tk oo ek et T HE Lo DA
&uspﬁﬂﬂmﬂyﬂm oS;at—éEHE/EQuIﬂIrIM )a{zﬂe@hzgltyggﬁwe&yl
previously nmelted using the m ni num heat necessary

The AT &I T & 1 < TR Y por BT Mt 4 Juppdsi-ter v ol d of
nonknal « 2 £ g -capacut yaand) atd owed 1o re06l in-4-y1-2-oxo-

ethylsulfanyl)-benzothiazol-¢-yl]-acetamide; 2-(4-Methyl-
5-phenyl-4H-[1,2,4]triazcl-3-ylsulfanyl)-N-[2-(2-
morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-
acetamide; N-[2-(2-Morpholin-4-yl-2-oxc-ethylsulfanyl)-
benzothiazol-6-yl]-2-naphthalen-1l-yl-acetamide; 1-(4-
Benzothiazol-2-yl-piperazin-1-yl)-2-(6-ethoxy-
benzothiazol-2-ylsulfanyl)-ethancne; 2-(6-Amino-
benzothiazol-2-ylsulfanyl)-1-(4-benzothiazol-2-yl-
piperazin-1-yl)-ethanone; 2-(Benzothiazol-2-ylsulfanyl)-1-
piperidin-1l-yl-ethanone; 2-(1H-Benzoimidazol-2-
ylsulfanyl)-1l-morpholin-4-yl-ethanone; l-Azepan-1l-yl-2-
(l1H-benzoimidazol-2-ylsulfanyl)-ethanone; 2-(1H-
Benzoimidazol-2-ylsulfanyl)-1-(4-methyl-piperidin-1-y1)-
ethanone; 2-(lH-Benzoimidazol-2-ylsulfanyl)-l-pyrrolidin-
l-yl-ethanone; 2-(1lH-Benzoimidazocl-2-ylsulfanyl)-1-(4-
phenyl-piperazin-1-yl)-ethanone; 2-(Benzooxazol-2-
ylsulfanyl)-1-(3,4-dihydro-1H-isoquinolin-2-yl)-ethanone;
2-(2-0x0-2-piperidin-1l-yl-ethylsulfanyl)-benzooxazole-5-
carboxylic acid; 2-(6-Nitro-benzothiazol-2-ylsulfanyl)-1-
piperidin-l-yl-ethanone; 1-(4-Benzothiazol-2-yl-piperazin-
1-y1l)-2-(benzothiazol-2-ylsulfanyl)-ethanone; 2-(1-Phenyl-
1H-benzoimidazol-2-ylsulfanyl)-1-(4-phenyl-piperazin-1-
y1l)-ethanone; 2-(6-Nitro-benzothiazol-2-ylsulfanyl)-1-(4-
phenyl-piperazin-1-yl)-ethanone; 2-[5-(Benzothiazol-2-
ylsulfanylmethyl)-[1,3,4]loxadiazol-2-ylsulfanyl]-N-
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Exanple 7 - Fornulation 7 [ 000099] Suspensi ons, each

containing 50 ng of nedicanent per 5.0 m dose, are
wore@e/18954 ol | ows: | ngredi ent Anbunt Acti ve PCT/US2009/045921

I ngredi ent50. 0 ng Xant han gumd. 0 ng Sodi um

car boxymet hyl cellose (11% Mcrocrystalline cellul ose

(89% 500 ng Sucrosel. 75 g Sodi um benzoat el0.0 ny

Ebvavohcand-xoitemg e, Paflf [ edwatZertloprbeOyhtpiperazin-1-

00100] . Th nen rose,, ,and _xanth u
A e i i S T P
Nhenoﬁbe(rezcbtfmﬁd"zoa mg\]zsohs&ryylrv&dleps/almﬂndmnei the

ocr st Cﬁ| I EI 0se_ an sadi um.car Xy met hyl
e's

FeRrETBLe T iSiaver Y The SOB U BORZOATE F avor, and
eﬁhplsﬁ&fnmyﬂLﬂuaﬁzwmhhasanE6{ylt4menwam3deann aﬂdﬁﬁ{mo—
D S A SuCll o ent vel e, 3 Lhen added Lo
(0008499 miHard sgehabirb-tabt ets;0-eachpgent ai @i Hg 15 Ny
oL aftlve Ingredient, ;are made ag follows, Quantity.
benzothiazol-2-ylsulfanyl)-1l-pyrrolidin-1-yl-ethanone; 3-
(4-Benzothiazol-2-yl-piperazin-1l-yl)-1-(4-fluoro-phenyl) -
pyrrolidine-2,5-dione; 2-(1H-Benzoimidazcl-2-ylsulfanyl)-
-(3,4-dihydro-1H-iscquinolin-2-yl) -ethanone; N,N-Diethyl-
- (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]-benzamide; 2-Bromo-N-[2- (2-0x0-2-
pyrrolidin-l-yl-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-(1H-Benzoimidazcl-2-ylsulfanyl)-acetyl]-piperidine-4-
carboxylic acid amide; 1'-[2-(4-Ethyl-5-phenyl-4H-
[1,2,4]triazol-3-ylsulfanyl)-acetyl]-[1,4"]bipiperidinyl-
4'-carboxylic acid amide; 1'-[2-(1lH-Benzoimidazol-2-
ylsulfanyl)-acetyl]-[1,4"']bipiperidinyl-4'-carboxylic acid
amide; 2-(Benzothiazol-2-ylsulfanyl)-1-[4-(4-fluoro-
phenyl) -piperazin-1l-yl]-ethanone; 1-(4-Benzhydryl-
piperazin-1-yl)-2- (benzothiazol-2-ylsulfanyl)-ethanone; 1-
[4- (3-Chloro-phenyl) -piperazin-1l-yl]-2-(6-nitro-
benzothiazol-2-ylsulfanyl)-ethancne; 2-(5-Chloro-
benzooxazol-2-ylsulfanyl)-1-morpholin-4-yl-ethanone; N-{2-
[2-0x0-2- (4-phenyl-piperazin-1-yl)-ethylsulfanyl]-
benzothiazol-6-yl}-butyramide; 2-(Benzooxazol-2-

ylsulfanyl)-1- (4-phenyl-piperazin-1-yl)-ethanone; 2-(6-
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I ngr edi ent (ng/ capsul e) Active |Ingredientl5.0 ny
Starch407.0 ng Magnesium stearate3.0 ng WO
WQ®9/1198054PCT/ US2009/ 045921 Tot al 425.0 ng [POD03DRY/045921

The active ingredient, cellulose, starch, and

magnesi um st earate are bl ended, passed through a No.

20 mesh U. S. sieve, and filled into hard gelatin

eapsatesnigtiB6G oty 2quanti taesl) Exdripl (6 -0hloForphematlon
00103] traveno or nu n,may_b L

% %ggél P %ﬁ?”et%ang %gr%df%nﬂzoox 5593ulé¥sﬁéE?Q%§)

HgKédpfwmﬁﬁﬂ}ghthlbsmheh+zlSahmnﬁﬁaﬂﬁ it v1[ 0000k 04]e ;

a nd 1CO osi.tion ener a re placed

P e P A e RSt JERER T L 8 % by
emaﬂniﬁldaubﬂ4ﬁ4ym$em695ysp+aﬁemﬂmﬂM@g QF (Beakodaa alg-2a

0 erceg| ypoderm c .i njecti on needl e or
S RS O ol R R s PG S r S RO T Bt s on 10
E0QORIRS] 1A (mpu -cahyHesrulat 4 of TRy ibe 2pyepared asthyl -
folloms redlentcpantlty

ben201m1 azol-2-yIsulfanyl)-ethanone; and 2-(1-

Benzenesulfonyl-1H-benzoimidazol-2-ylsulfanyl)-1-

pyrrolidin-l-yl-ethanone.

[000017] Most preferably, the compound of the present
invention is 1'-[2-(Benzooxazol-2-ylsulfanyl)-acetyl]-

[1,4"]bipiperidinyl-4"'-carboxylic acid amide.

[000018] The method of the present invention is for the
treatment or prophylaxis of a viral infection or disease
associated therewith, comprising administering in a
therapeutically effective amount to a mammal in need

thereof, a compound of Formula I described above.

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

[000020] Preferably, the viral infection is associated
with a condition selected from the group consisting of
Dengue fever, Yellow fever, West Nile, St. Louis

encephalitis, Hepatitis C, Murray Valley encephalitis, and
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Active Ingredientl-10 g Emul sifying Wax30 g Liquid

Paraf fin20 g White Soft Paraffinto 100 g [0000106]
wab@omktose soft paraffin is heated until nolt ePCT/UR®09/045921

liquid paraffin and emnul sifying wax are incorporated

and stirred until dissolved. The active ingredient is

added and stirring is continued until dispersed. The

Fertoeee i snadpdrr lcooked Mott |psoldmb lExanpeevidal

gngJC a(g I On 18.188 [00898%07£thAnﬁ) ag! os%'eve?fr nHe?éhn dgaatn%/

prep ar et 96n "6f “thé ca
@errpoemﬂevenr 0,55%eéed|tam breartionatrefpakbneifwing @t a

ncentr on of 30.0 [ mL is pre red using the
FORFonihg Pr CEBASPE7 1 00B0I08) " Brepards FoR=br® o Bya=or:
Sodld@m@m@aﬂhmnab@nﬁrSaélne St ock Sol ution: 100.0nL
I ngredi ent Gran’ 100. 0 niL Fi nal Concentration Sodi um
Bi carbonate 0.5 g 0.5% Saline g.s. ad 100.0 niL

[000021] The method of the present invention may also
comprise co-administration of: a)other antivirals such as
Ribavirin or cidofovir; b) vaccines; and/or c¢) interferons

or pegylated interferons.

Definitions

[000022] In accordance with this detailed description,

the following abbreviations and definitions apply. It must

NS 7"

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

W 7

an,” and “the” include plural referents unless the

context clearly dictates otherwise.

[000023] The publications discussed herein are provided
solely for their disclosure. Nothing herein is to be
construed as an admission regarding antedating the
publications. Further, the dates of publication provided
may be different from the actual publication dates, which

may need to be independently 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 ranges may
independently be included in the smaller, subject to any
specifically-excluded limit in the stated range. Where the
stated range includes one or both of the limits, ranges
excluding either both of those included limits are also
included in the invention. Also contemplated are any

values that fall within the cited ranges.
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g.s. ad 100% Procedure: 1. Add 0.5g sodium

bi carbonate into a 100 nL volunetric flask. 2. Add
wapprokdosat el y 90. 0 nlL sal i ne and soni cat e untPCT/US2009/045921

dissolved. 3. QS. to 100.0 nL with saline and m x

t horoughly. [0000109] Preparation of 30.0 ng/nL

Candi dat e Conpound: 10.0 niL Ingredient Ganmf 100.0 ni

Fi nal Concentration Candi date Conpound 0.300 g 30.0

0 ; . ’ .
oGbas P @rﬁ%‘%_s“%‘e?'i%égb%%% /3 1 ng 1SLagk, Sel ption
.S. ad 10. g.s. a 0

scientific terms used herein have the same meaning as
commonly understood by one of cordinary skill in the art.
Any methods and materials similar or equivalent to those
described herein can also be used in practice or testing.
All publications mentioned herein are incorporated herein
by reference to disclose and describe the methods and/or

materials in connection with which the publications are

cited.

[000026] By “patient” or “subject” is meant to include
any mammal. A “mammal,” for purpocses of treatment, refers
to any animal classified as a mammal, including but not
limited to, humans, experimental animals including rats,
mice, and guinea pigs, domestic 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 refers to the
effectiveness of a particular treatment 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 to the effectiveness
of a particular treatment regime. This includes a balance
of efficacy, toxicity (e.g., side effects 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 to produce

a favorable patient outcome.
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Procedure: 1. Add 0.300 g of the candi date conpound

into a 10.0 nL volunetric flask. 2. Add approximately
W©®200919084 0. 5% sodi um bi carbonate / saline stRPCRUS2009/045921

solution. 3. Sonicate until the candidate conpound is

conpletely dissolved. 4. QS. to 10.0 nL with 0.5%

sodi um bi carbonate / saline stock solution and m x.
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= CC50/ EC50). Two types of assays have been used to

determ ne cytotoxicity, both of which are standard
woreaohod®s4 or quantitating the reductase acti vi PgI/US2009/045921

produced in netabolically active cells (30). One is a

colorinetric nethod that neasures the reduction of

3-(4,5- dinethylthiazol-2-yl)-2,5-di phenyl-tetrazolium
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n terwnn
1 2 sites of alkenyl unsaturation.

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

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

[000034] ™“Alkyl” refers to linear or branched alkyl

groups having from 1 to 10 carbon atoms, alternatively 1
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1 0iga N'-Si-N \ 0s) 441.6
N42- (2- Mor phol i n-4-y1-2-oxoet hyl sul fanN4) - benzot hi azol
WO 20094149058- phenyl - propi onanide A 2 H3C N S OMI/BSB0%H045921
N-[2-(2-0xo0-2-piperidin 1 vyl
et hyl sul fanyl) - benzot hi azol - 6- y1] - propi onam de A 3
to 6 carbon atoms. This term is exemplified by groups such

as methyl, t-butyl, n-heptyl, octyl and the like.

[000035] "Amino" refers to the group -NH:.

[000036] “Aryl” or “Ar” refers to an unsaturated aromatic
carbocyclic group of from 6 to 14 carbon atoms having a
single ring (e.g., phenyl) or multiple condensed rings
(e.g., naphthyl or anthryl) which condensed rings may or
may not be aromatic (e.g., 2-benzoxazolinone, 2H-1,4-
benzoxazin-3 (4H) -one, and the like) provided that the

point of attachment is through an arcmatic ring atom.

[000037] ~“Substituted aryl” refers to aryl groups which
are substituted with from 1 to 3 substituents selected
from the group consisting of hydroxy, acyl, acylamino,
thiocarbonylamino, acyloxy, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, amidinoc, alkylamidino,
thiocamidino, amino, amincacyl, aminocarbonyloxy,
aminocarbonylamino, aminothiocarbonylamino, aryl,
substituted aryl, aryloxy, substituted aryloxy,
cycloalkoxy, substituted cycloalkoxy, heterocaryloxy,
substituted hetercaryloxy, heterccyclyloxy, substituted
heterocyclyloxy, carboxyl, carboxylalkyl, carboxyl-
substituted alkyl, carboxyl-cycloalkyl, carboxyl-
substituted cycloalkyl, carboexylaryl, carboxyl-substituted
aryl, carboxylheteroaryl, carboxyl-substituted heterocaryl,
carboxylheterocyclic, carboxyl-substituted heterocyclic,
carboxylamido, cyano, thiol, thicalkyl, substituted
thiocalkyl, thicaryl, substituted thicaryl, thicheterocaryl,
substituted thioheteroaryl, thiocycloalkyl, substituted
thiocycloalkyl, thioheterocyclic, substituted
thioheterocyclic, cycloalkyl, substituted cycloalkyl,

guanidino, guanidinosulfone, halo, nitro, heteroaryl,
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ON,..Sl.. ..--C

OHZN---0 402.5

1.42-( Benzob;(;a.zol - 2- yi sul fanyl)-acetyl]-

WO 190471kiopd per i di nyl - 4' -

carboxylic acid am de PCHUSIN09/045921

sY s 354.5 3-(Benzot hi azol - 2-yl sul fany1l) -

1- benzyl - pyrrolidi ne-2,5- dione

substituted heteroaryl,
heterocyclic,

heterocaryloxy,

substituted heterocyclyloxy,

oxythiccarbonylamino,
alkyl,
S(0)s-alkenyl,
S(0),-substituted aryl,

substituted heteroaryl,

substituted heterocyclic,

substituted alkyl,
-03(0) s—heteroaryl,

-0S (0) 2~heterocyclic,

0S5 (0) ,-NRR where R is hydrogen or alkyl,
NRS (0) o-substituted alkyl,

substituted arvyl,

substituted heteroaryl,
substituted
substituted alkyl,
substiruted aryl,

substituted heteroaryl,

heterocyclic,
cycloalkoxy,
substituted hetercarvyloxy,

-S(0),-alkyl,
-5 (0),-cycloalkyl,
-5(0),-substituted alkenyl,
-5 (0);-hetercaryl,

-5 (0),-heterocyclic,

-08(0)—arvyl,

-NRS (O) ;-~heterocaryl,
-NRS (0) y-heterocyclic,
heterocyclic,

-NRS (0) ;-NR-aryl,
-NRS (O) ;-NR-heterocaryl,

A (toxic) 5

substituted
substituted cycloalkoxy,
heterocyclyloxy,
oxycarbonylamino,
-S(0);-substituted
-3(0)2-substituted cycloalkyl, -
-5(0)~aryl, -
=-S5 (0) 2~

=S (0) 2~
-0S(0)z-alkyl, -0S(0),-
-05(0)s-substiruted aryl,

-05(0)s—-substituted heteroaryl,

-0S (0) ;—-substituted heterocyclic, -

-NRS (0)y-alkyl, -
-NRS (O) s—aryl, -NRS(0O),-

-NRS (0) 32—

-NRS (0) 32—
-NRS (0) ;-NR-alkyl, -NRS (O),;-NR-
-NRS (O) »-NR-

-NRS (O) »—NR-

-NRS (0) ;-NR-heterocyclic, -

NRS (0) ,-NR-substiruted heterocyclic where R is hydrogen or

alkyl,
alkyl)amino,

substituted arylamino,

and di-substituted hetercarylamino,

heterocyclic amino,

amino,

mono- and di-alkylamino,
mono- and di-arylamino,

monc- and di-heterocarylamino,

and di-(substituted
and di-

mono-
mono-
mono-

mono- and di-

mono- and di-substituted heterocyclic

unsymmetric di-substituted amines having different

substituents independently selected from the group

consisting of alkyl,

aryl, heteroaryl,

substituted alkyl,
substituted heteroaryl,

aryl, substituted

heterocyclic and

substituted heterocyclic and amino groups on the

substituted aryl blocked by conventiocnal blocking groups
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o CH 0/40 NM\/-- SN- \ NS CG01 0 427.5
2- Met hyl - N-[ 2- (2- nor phol i n- 4-yl1-2-o0xo0-et hyl sul fanyl) -
whee2osd54ez0l - 6-yl ] - benzanmide B 6 o0 N, - 411"PENMUS2009/@45921

such as Boc, Cbz, formyl, and the like or substituted with

-SO,NRR where R is hydrogen or alkyl.

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

adamantanyl, etc.

[000039] ™“™Halo” or “halogen” refers to fluoro, chloro,

bromo and iodo.

[000040] *“Hetercaryl” refers to an aromatic carbocyclic
group of from 2 to 10 carbon atoms and 1 to 4 heteroatoms
selected from the group consisting of oxygen, nitrocgen and
sulfur within the ring or oxides thereof. Such heterocaryl
groups can have a single ring (e.g., pyridyl or furyl) or
multiple condensed rings (e.g., indolizinyl or
benzothienyl) wherein one or more of the condensed rings
may or may not be aromatic provided that the point of
attachment is through an aromatic ring atom. Additionally,
the heteroatoms of the hetercaryl group may be oxidized,
i.e., to form pyridine N-oxides or 1,l-dioxo-1,2,5-
thiadiazoles and the like. Additionally, the carbon atoms
of the ring may be substituted with an oxo (=0). The term
“hetercaryl having two nitrogen atoms in the hetercaryl,
ring” refers to a heteroaryl group having two, and only
two, nitrogen atoms in the hetercaryl ring and optionally
containing 1 or 2 other heterocatoms in the hetercaryl

ring, such as oxygen or sulfur.

[000041] “Substituted hetercaryl” refers to hetercaryl

groups which are substituted with from 1 to 3 substituents
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a 40s<> 482.4 2,4-Dichloro-N[2-(2-
nmor phol i n-4-y1-2-o0xo0- ethyl sul fanyl)-benzot hi azol - 6-

W@ epobasmosdi de B 7 H C'-\0 46 N . 384.5 PCT/US2009/045921
1- (3, 4-D hydro-1H isoqui nolin-2-yl)-2-(6-ethoxy-
benzot hi azol - 2-yl sul fanyl) - ethanone B 8
selected from the group consisting of hydroxy, acyl,
acylamino, thiccarbonylamino, acyloxy, alkyl, substituted
alkyl, alkoxy, substituted alkoxy, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, amidino,
alkylamidino, thicamidino, amino, amincacyl,
aminocarbonyloxy, aminocarbonylamino,
aminothiocarbonylamino, aryl, substituted aryl, aryloxy,
substituted aryloxy, cycloalkoxy, substituted cycloalkoxy,
heterocaryloxy, substituted heterocaryloxy, heterocyclyloxy,
substituted heterocyclyloxy, carboxyl, carboxylalkyl,
carboxyl-substituted alkyl, carboxyl-cycloalkyl, carboxyl-
substituted cycloalkyl, carboxylaryl, carboxyl-substituted
aryl, carboxylheteroaryl, carboxyl-substituted heteroaryl,
carboxylheterocyclic, carboxyl-substituted heterocyclic,
carboxylamido, cyano, thiol, thicalkyl, substituted
thiocalkyl, thicaryl, substituted thicaryl, thicheterocaryl,
substituted thioheterocaryl, thiocycloalkyl, substituted
thiocycloalkyl, thioheterocyclic, substituted
thioheterocyclic, cycloalkyl, substituted cycloalkyl,
guanidino, guanidinosulfone, halo, nitro, heteroaryl,
substituted hetercaryl, heterocyclic, substituted
heterocyclic, cycloalkoxy, substituted cycloalkoxy,
heteroaryloxy, substituted hetercaryloxy, heterocyclyloxy,
substituted heterocyclyloxy, oxycarbonylamino,
oxythiccarbonylamino, -S(0),-alkyl, -S(0);-substituted
alkyl, -S(0),-cycloalkyl, -S(0),-substituted cycloalkyl,
S(0)y,-alkenyl, -S(0);-substituted alkenyl, -S(0),-aryl,
-5 (0),-substituted aryl, -S(0),-heterocaryl, -S(0),-
substituted heterocaryl, -S(0);-heterocyclic,-S(0),-
substituted heterocyclic, -0S(0)s-alkyl, -0S(0)-
substituted alkyl, -0S(0)s;-aryl, -0S(0),-substituted aryl,
-0S (0) 2~heterocaryl, -0S(0),;-substituted heterocaryl, -
0S (0) ;-heterocyclic, -0S(0),-substituted heterocyclic, -
0503,-NRR where R is hydrogen or alkyl, -NRS(O);-alkyl, -
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NRS (0) ,—-substituted alkyl, -NRS(0),-aryl, -NRS (0),-
substituted aryl, -NRS(O)j,-hetercaryl, -NRS(O),-
substituted heterocaryl, -NRS(0),-heterocyclic, -NRS (0),-
substituted heterocyclic, -NRS(0),-NR-alkyl, -NRS(O),-NR-
substiruted alkyl, -NRS(Q);-NR-aryl, -NRS (0),;-NR-
substituted aryl, -NRS(O);-NR-hetercaryl, -NRS(O),-NR-
substituted hetercaryl, -NRS(0O),;-NR-heterocyclic, -

NRS (0) ,-NR-substituted heterocyclic where R is hydrogen or
alkyl, mono- and di-alkylamino, mono- and di-(substituted
alkyl)aminc, mono- and di-arylaminco, mono- and di-
substituted arylamino, mono- and di-heterocarylamino, mono-
and di-substituted hetercarylamino, mono- and di-
heterocyclic amino, mono- and di-substituted heterocyclic
amino, unsymmetric di-substituted amines having different
substituents independently selected from the group
consisting of alkyl, substituted alkyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic and
substituted heterocyclic and amino groups on the
substituted aryl blocked by conventional blocking groups
such as Boc, Cbz, formyl, and the like or substituted with

-S0O,NRR where R is hydrogen or alkyl.

[000042] ”"Sulfonyl” refers to the group -S(0):R where R
is selected from the group consisting of hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyvl, aryl, substituted arvl, cycloalkyl,
substituted cycloalkyl, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic wherein
alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heterocaryl, heterocyclic and substituted

heterocyclic are as defined herein.
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[000043] "Optionally substituted"™ means that the recited

group may be unsubstituted or the recited group may be

substituted.

[000044] “Pharmaceutically-acceptable carrier” means a
carrier that is useful in preparing a pharmaceutical
composition or 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 cation” refers to

the cation of a pharmaceutically-acceptable salt.

[000046] “Pharmaceutically-acceptable salt” refers to
salts which retain the biological effectiveness and
properties of compounds which are not bioclcogically or
otherwise undesirable. Pharmaceutically-acceptable salts
refer to pharmaceutically-acceptable salts of the
compounds, which salts are derived from a variety of
crganic and inocrganic counter iongs well known in the art
and include, by way of example only, sodium, potassium,
calcium, magnesium, ammonium, tetraalkylammonium, and the
like; and when the molecule contains a basic
functicnality, salts of corganic 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 inorganic and organic bases. Salts
derived from inorganic bases include, by way of example
only, sodium, potassium, lithium, ammonium, calcium and
magnesium salts. Salts derived from organic bases include,

but are not limited to, salts of primary, secondary and
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tertiary amines, such as alkyl aminesg, dialkyl amines,
trialkyl aminesg, substituted alkyl aminesg, di(substituted
alkyl) amines, tri(substituted alkyl) amines, alkenyl
amines, dialkenyl amines, trialkenyl amines, substituted
alkenyl amines, di(substituted alkenyl) amines,
tri(substituted alkenyl) amines, cycloalkyl amines,
di(cycloalkyl) amines, tri(cycloalkyl) amines, substituted
cycloalkyl amines, disubstituted cycloalkyl amine,
trisubstituted cycloalkyl amines, cycloalkenyl amines,
di(cycloalkenyl) amines, tri(cycloalkenyl) amines,
substituted cycloalkenyl amines, disubstituted
cycloalkenyl amine, trisubstituted cycloalkenyl amines,
aryl amines, diaryl amines, triaryl amines, heteroaryl
amines, diheteroaryl amines, triheteroaryl amines,
heterocyclic amines, diheterccyclic amines,
triheterocyclic amines, mixed di- and tri-amines where at
least two of the substituents on the amine are different
and are selected from the group consisting of alkyl,
substituted alkyl, alkenyl, substituted alkenyl,
cycloalkyl, substituted cycloalkyl, cycloalkenyl,
substituted cyclcoalkenyl, aryl, heteroaryl, heterocyclic,
and the like. Also included are amines where the two or
three substituents, together with the amino nitrogen, form

a heterocyclic or heteroaryl group.

[000048] Examples of suitable amines include, by way of
example only, iscpropylamine, trimethyl amine, diethyl
amine, tri(iso-propyl) amine, tri(n-propyl) amine,
ethanolamine, 2-dimethylamincethancl, tromethamine,
lysine, arginine, histidine, caffeine, procaine,
hydrabamine, choline, betaine, ethylenediamine,
glucosamine, N-alkylglucamines, theobromine, purines,
piperazine, piperidine, morpholine, N-ethylpiperidine, and

the like. It should also be understood that other
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carboxylic acid derivatives would be useful, for example,
carboxylic acid amides, including carboxamides, lower

alkyl carboxamides, dialkyl carboxamides, and the like.

[000049] Pharmaceutically-acceptable acid addition salts
may be prepared from inorganic and organic acids. Salts
derived from inorganic acids include hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like. Salts derived from organic acids
include acetic acid, propionic acid, glycolic acid,
pyruvic acid, oxalic acid, malic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluene-

sulfonic acid, salicylic acid, and the like.

[000050] A compound may act as a pro-drug. Pro-drug means
any compound which releases an active parent drug in vivo
when such pro-drug is administered to a mammalian subject.
Pro-drugs are prepared by modifying functional groups
present in such a way that the modifications may be
cleaved in vivo to release the parent compound. Pro-drugs
include compounds wherein a hydroxy, amino, or sulfhydryl
group is bonded to any group that may be cleaved in vivo
to regenerate 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 groups, and

the like.

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

symptoms of the disease not to develop in a mammal that
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may be exposed to or predisposed to the disease but does
not yet experience or display symptoms of the disease,
(2) inhibiting the disease, i.e., arresting or reducing
the development of the disease or its clinical symptoms,
or

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

the disease or its clinical symptoms.

[000052] A “therapeutically-effective amount” means the
amount of a compound that, when administered to a mammal
for treating a disease, is sufficient to effect such
treatment for the disease. The “therapeutically-effective
amount” will wvary depending on the compound, the disease,
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 amount by any of the accepted
modes of administration for these compounds. The
compounds can be administered by a variety of routes,
including, but not limited to, oral, parenteral (e.g.,
subcutaneous, subdural, intravenous, intramuscular,
intrathecal, intraperitoneal, intracerebral,
intraarterial, or intralesional routes of administration),
topical, intranasal, localized (e.g., surgical application
or surgical suppository), rectal, and pulmonary (e.g.,
aerosols, inhalation, or powder). Accordingly, these
compounds are effective as both injectable and oral
compositions. The compounds can be administered

continuously by infusicon or by bolus injection.

[000054] The actual amount of the compound, i.e., the

active ingredient, will depend on a number of factors,
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such as the severity of the disease, i.e., the condition
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 other factors.

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

index and it can be expressed as the ratio LDsy/EDsg.

[000056] The data obtained from the cell culture assays
and animal studies can be used in formulating a range of
dosage for use in humans. The dosage of such compounds
lies within a range of circulating concentrations that
include the EDsy with little or no toxicity. The dosage
may vary within this range depending upon the dosage form
employed and the route of administration utilized. For
any compound used, the therapeutically-effective dose can
be estimated initially from cell culture assays. A dose
may be formulated in animal models to achieve a
circulating plasma concentration range which includes the
ICs; (i.e., the concentration of the test compound which
achieves a half-maximal inhibition of symptoms) as
determined in cell culture. Such information can be used
to more accurately determine useful doses in humans.
Levels in plasma may be measured, for example, by high

performance liguid chromatography.

[000057] The amount of the pharmaceutical composition

administered to the patient will vary depending upon what
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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 complicaticons. An amount
adequate to accomplish this is defined as
“therapeutically-effective dose.” Amounts effective for
this use will depend on the disease condition being
treated as well as by the judgment of the attending
clinician depending upcn factors such as the severity of
the inflammation, the age, weight, and general condition

cf the patient, and the like.

[000058] The compositions administered to a patient are
in the form of pharmaceutical compositions described
supra. These compcsitions may be sterilized by
conventional sterilization techniques, or may be sterile
filtered. The resulting aqueous solutions may be packaged
for use as is, or lyophilized, the lyophilized preparation
being combined with a sterile aqueous carrier prior to
administration. It will be understood that use of 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- or therapeutically-effective amount.

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

Jjudgment of the prescribing physician. For example, for
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intravenous administration, 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
test 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 one or more cof the compounds above,
associated with one or more pharmaceutically-acceptable
carriers or excipients. The excipient employed is
typically one suitable for administration to human
subjects or 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, paper or
other container. When the excipient serves as a diluent,
it can be a solid, semi-solid, or liquid material, which
acts as a vehicle, carrier, or medium for the active
ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets,
elixirs, suspensions, emulsions, sclutions, syrups,
aerosols (as a solid or in a ligquid medium), ointments
containing, for example, up to 10% by weight of the active
compound, soft and hard gelatin capsules, suppositories,
sterile injectable solutions, and sterile packaged

powders.

[000061] In 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, it 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 milling to provide a substantially uniform

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

[000062] Some examples of suitable excipients include
lactose, dextrose, sucrose, sorbitcl, mannitocl, starches,
gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, sterile water, syrup, and
methyl cellulose. The formulations can additionally
include: lubricating agents such as talc, magnesium
stearate, and mineral o©il; wetting agents; emulsifying and
suspending agents; preserving agents such as methyl- and
propylhydroxy-benzcates; sweetening agents; and flavoring
agents. The compositions of the invention can be
formulated so as to provide guick, sustained, or delayed-
release of the active ingredient after administration to

the patient by employing procedures known in the art.

[000063] The guantity of active compound in the
pharmaceutical composition and unit dosage form thereof
may be varied or adjusted widely depending upon the
particular application, the manner or introduction, the
potency of the particular compound, and the desired
concentration. The term “unit dosage forms” refers to
physically-discrete units suitable as unitary dosages for
human subjects and other mammals, each unit containing a
predetermined gquantity of active material calculated to
produce the desired therapeutic effect, 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 solution. The dose

administered will be determined by route of

administration.

[000065] Administration of therapeutic agents by
intravenous 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 soluble.
For example, the formulation should promcte the overall
stability of the active ingredient(s), alsc, the
manufacture of the formulation should be cost-effective.
All of these factors ultimately determine the overall

success and usefulness of an intravenous formulation.

[000066] Other accessory additives that may be included
in pharmaceutical formulations and compounds as follow:
solvents: ethanol, glycerol, propylene glycol;
stabilizers: EDTA (ethylene diamine tetraacetic acid),
citric acid; antimicrobial preservatives: benzyl alcohol,
methyl paraben, propyl paraben; buffering agents: citric
acid/sodium citrate, potassium hydrogen tartrate, sodium
hydrogen tartrate, acetic acid/sodium acetate, maleic
acid/scdium maleate, sodium hydrogen phthalate, phosphoric
acid/potassium dihydrogen phosphate, phosphoric
acid/disodium hydrogen phosphate; and tonicity modifiers:

gsodium chloride, mannitol, dextrose.

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

weak acid and a soluble salt therecf, e.g., sodium
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citrate/citric acid; or the monocation or dication 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 desired pH; and (2) the amount of drug.

Generally, the amount of buffer used is able to maintain a
formulation pH in the range of 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 buffer ingredients,

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

[000069] A useful buffer is sodium citrate/citric acid in
the range of 5 to 50 mg per ml. sodium citrate to 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 also be present to prevent
the precipitation of the drug through soluble metal
complex formation with dissolved metal ions, e.g., Ca, Mg,
Fe, Al, Ba, which may leach out of glass containers or
rubber stoppers or be present in ordinary tap water. The
agent may act as a competitive complexing agent with the
drug and produce a soluble metal complex leading to the

presence of undesirable particulates.

[000071] In addition, the presence of an agent, e.g.,
sodium chloride in an amount of about of 1-8 mg/ml, to
adjust the tonicity to the same value of human blood may
be required to avoid the swelling or shrinkage of
erythrocytes upon administration of the intravenous

formulation leading to undesirable side effects such as
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nausea or diarrhea and possibly to associated blood

disorders. In general, the tonicity of the formulation

matches that of human blcod which is in the range of 282

to 288 mOsm/kg, and in general 1s 285 mOsm/kg, which 1is

equivalent to the osmotic pressure corresponding to a 0.9%

solution of sodium chloride.

[000072] An intravenous formulation can be administered
by direct intravenous injection, i.v. bolus, or can be
administered by infusion by addition to an appropriate
infusion sclution such as 0.9% sodium chloride injection

or other compatible infusion solution.

[000073] The compositions are preferably formulated in a
unit dosage form, each dosage containing from about 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 subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to
produce the desired 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 the compound actually
administered 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 compound administered, the age,
weight, and response of the individual patient, the

severity of the patient’s 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 sclid preformulation
composition containing a homocgeneous mixture of a compound
of the present inventicon. When referring to these
preformulation compositions as homogeneous, it i1s meant
that the active ingredient is dispersed evenly throughout
the composition so that the composition may be readily
subdivided into equally effective unit dosage forms such
as tablets, pills and capsules. This solid preformulation
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 coated or otherwise
compounded to provide a dosage form affording the
advantage of prolonged action. For example, the tablet or
pill can comprise an inner dosage and an outer dosage
component, the latter being in the form of an envelope
over the former. The two components can be separated by
an enteric layer which serves to resist disintegration in
the stomach and permit the inner component to pass intact
into the duodenum or to be delayed in release. A variety
of materials can be used for such enteric layers or
coatings, such materials including a number of polymeric
acids and mixtures of polymeric 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 aquecus solutions, suitably flavored
syrups, aqueous or oil suspensionsg, and flavored emulsions

with edible c¢ils such as cottonseed o©il, sesame oil,

40



D29 C 40) s a 4"0 482.4 3,4-Dichloro-N-[2-(2-
nmorpholin 4 yl 2 oxo ethyl sul fanyl)-benzot hi azol - 6-
wa@ kjoobesozam de D 30 4N 1, I1rCl-13 oss----- , f NPAOUS2009/045921
425.5 2-[6-(1, 3-D oxo-1, 3-di hydr o-
I soi ndol-2-y1l)-benzot hi azol - 2-
yl sul fanyl]-N, N-di et hyl -

coconut 0il, or peanut o0il, as well as elixirs and similar

pharmaceutical wvehicles.

[000078] Compositions for inhalation or insufflation
include solutions and suspensions in pharmaceutically-
acceptable, aqueous or organic sclvents, or mixtures
thereof, and powders. The liquid or solid compositions
may contain suitable pharmaceutically-acceptable
excipients as described supra. Compositions in
pharmaceutically-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.
Soluticon, suspension, or powder compositions may be
administered from devices which deliver the formulation in

an appropriate manner.

[000079] The compounds can be administered in a sustained
release form. Suitable examples of sustained-release
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 of sustained-release matrices
include polyesters, hydrogels (e.g., poly(2- hydroxyethyl-
methacrylate) as described by Langer et al., J. Biomed.
Mater. Res. 15: 167-277 (1981) and Langer, Chem. Tech. 12:
98-105 (1982) or poly(vinyl alcohol)), polylactides (U.S.
Patent No. 3,773,919), copolymers of L-glutamic acid and
gamma ethyl-L-glutamate (Sidman et al., Biopolymers 22:
547-556, 1983), non-degradable ethylene-vinyl acetate
(Langer et al., supra), degradable lactic acid-glycolic
acid copolymers such as the LUPRON DEPOT™ (i.e.,

injectable microspheres composed of lactic acid-glycolic
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hydroxybutyric acid (EP 133,988).

[000080] The compounds can be administered in a
sustained-release form, for example a depot injection,
implant preparation, or osmotic pump, which can be
formulated in such a manner as to permit a sustained-
release of the active ingredient. Implants for sustained-
release formulations are well-known in the art. Implants
may be formulated as, including but not limited to,
microspheres, slabs, with biodegradable cor non-
biodegradable polymers. For example, polymers of lactic
acid and/or glycolic acid form an erodible 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 controlled amounts. The construction 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. Such patches may be constructed for
continuous, pulsatile, or on-demand delivery of

pharmaceutical agents.

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

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

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

[000083] 1Indirect techniques usually involve formulating
the compositions to provide for drug latentiation by the
conversion of hydrophilic drugs into lipid-soluble drugs.
Latentiation is generally achieved through blocking of the
hydroxy, carbonyl, sulfate, and primary amine groups
present on the drug to render the drug more lipid-soluble
and amenable to transportaticon across the blood-brain
barrier. Alternatively, the delivery of hydrophilic drugs
may be enhanced by intra-arterial infusion of hypertonic
solutions which can transiently open the blood-brain

barrier.

[000084] 1In order to enhance serum half-life, the
compounds may be encapsulated, introduced into the Ilumen
cf liposomes, prepared as a colloid, or other conventional
technigues may be employed which provide an extended serum
half-1ife of the compounds. A variety of methods are
available for preparing liposomes, as described in, e.qg.,
Szoka et al., U.3. Patent Nos. 4,235,871, 4,501,728 and
4,837,028 each of which is incorporated herein by

reference.

[000085] 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. (1985).

[000086] In the examples below, i1f an abbreviation is not
defined above, it has its generally accepted meaning.

Further, all temperatures are in degrees Celsius (unless
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8§8pare the compounds set forth below as indicated.

Example 1 - Formulation 1

[000087] Hard gelatin capsules containing the following

ingredients are prepared:

Quantity
Ingredient (mg/capsule)
Active Ingredient 30.0
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] 2 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 components are blended and compressed to

form tablets, each weighing 240 mg.

Example 3 - Formulation 3
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containing the following components:

Ingredient Weight %
Active Ingredient 5
Lactose 95

[000092] The active mixture i1s mixed with the lactose and
the mixture is added to a dry powder inhaling

appliance.

Example 4 - Formulation 4

[000093] Tablets, each containing 30 mg of active

ingredient, are prepared as follows:

Quantity
Ingredient (mg/capsule)
Active Ingredient 30.0 mg
Starch 45.0 mg
Microcrystalline cellulose 35.0 mg
Polyvinylpyrrolidone
(as 10% solution in water) 4.0 mg
Sodium Carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
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 sc 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 to the granules, which after mixing, are
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compressed on a tablet machine to yield tablets each

weighing 150 mg.

Example 5 - Formulation 5

[000095] 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

[000096] The active ingredient, cellulose, starch, an
magnesium stearate are blended, passed through a No. 20
mesh U.S. 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 follows:

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.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository

mold of nominal 2.0 g capacity and allowed to cool.
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Example 7 - Formulation 7

[000099] Suspensions, each containing 50 mg of medicament

per 5.0 ml dose, are made as follows:

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

Microcrystalline cellulose (89%) 500 mg
Sucrose 175 g
Sodium benzoate 10.0 mg
Flavor and color q.v.
Purified water t0 5.0 ml

[0000100] The medicament, sucrose, and xanthan gum are
blended, passed through a NO. 10 mesh U.S. sieve, and then
mixed with a previously made solution of the
microcrystalline cellulose and sodium carboxymethyl
cellulose in water. The sodium benzoate, flavor, and color
are diluted with some of the water and added with
stirring. Sufficient water is then added to produce the

reguired volume.

Example 8 — Formulation 8

[0000101] Hard gelatin tablets, each containing 15 mg of

active ingredient, are made as follows:

Quantity
Ingredient (mg/capsule)
Active Ingredient 15.0 mg
Starch 407.0 mg
Magnesium stearate 3.0 mg
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Total 425.0 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 capsules in

560 mg quantities.

Example 9 - Formulation 9

[0000103] An intravenous formulation may be prepared as

follows:

Ingredient (mg/capsule)
Active Ingredient 250.0 mg
Isotonic saline 1000 ml

[0000104] Therapeutic compound compositions generally are
placed into a container having a sterile access port, for
example, an intravenous solution bag or vial having a
stopper pierceable by a hypodermic injection needle or

similar sharp instrument.

Example 10 — Formulation 10

[0000105] A topical formulation may be prepared as

follows:

Ingredient Quantity
Active Ingredient 1-10g
Emulsifying Wax 30g
Liquid Paraffin 20¢g
White Soft Paraffin t0 100 g

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

and stirred until dissclved. The active ingredient is
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added and stirring is continued until dispersed. The

mixture is then cooled until solid.

Example 11 - Formulation 11

[0000107] An aerosol formulation may be prepared as
follows: A solution of the candidate compound in 0.5%
sodium bicarbonate/saline (w/v) at a concentration of 30.0

mg/mL is prepared using the following procedure:

[0000108] Preparation of 0.5% Sodium Bicarbonate / Saline

Stock Solution: 100.0mL

Ingredient Gram/100.0 mL Final Concentration
Sodium Bicarbonate | 0.5g 0.5%
Saline g.s. ad 100.0 mL g.s. ad 100%
Procedure:

1. Add 0.5g sodium bicarbonate into a 100 mL volumetric
flask.
2. Add approximately 90.0 mL saline and sonicate until
dissolved.
3. Q0.S. to 100.0 mL with saline and mix thoroughly.

[0000109] Preparation of 30.0 mg/mL Candidate Compound:

10.0 mL
Ingredient Gram/100.0 mL Final Concentration
Candidate Compound 0.300g 30.0 mg/mL
.05% Sodium q.s.ad 10.0 mL g-s. ad 100%
Bicarbonate/Saline Stock
Solution
Procedure:
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1. Add 0.300 g of the candidate compound intc a 10.0 mL
volumetric flask.

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

3. Sonicate until the candidate compound is completely
dissolved.

4. 0.S. to 10.0 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 cytopathic effect.

[0000110] A sensitive and reproducible high-throughput
screening (HTS) assay has been established to measure
dengue virus-induced cytopathic effect (CPE). To determine
the amcunt of dengue virus stock required to produce
complete CPE in 5 days, Vero cell monolayers were seeded
on 96-well plates and infected with 10-fold serial
dilutions of the dengue virus stock representing a
multiplicity of infection (MOI) of approximately 0.001
PFU/cell to 0.1 PFU/cell. At 5 days post-infection, the
cultures were fixed with 5% glutaraldehyde and stained
with 0.1% crystal violet. Virus-induced CPE was
guantified spectrophotometrically at ODs;g. From this
analysis, an MOI of 0.1 PFU/cell of dengue virus stock was
chosen for use in the HTS assay. To establish the signal-
to-nocise ratio (S/N) of the 96-well assay and evaluate the
well-to-well and assay-to-assay variability, five
independent experiments were performed. Vero cell
monolayers were infected with 0.1 PFU/cell of dengue virus
stock. Each plate contained the following controls:
guadruplicate virus-infected wells, quadruplicate
uninfected cell wells and a dose response curve in

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

were processed as described above.

[0000111] The dengue virus CPE assay was used to evaluate
compounds from a chemical library for those that inhibit
dengue virus-induced CPE. Each evaluation run consisted of
48 96-well plates with 80 compounds per plate to generate
4,608 data points per run. At this throughput we are
capable of 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 uM
compound and 0.5% DMSO. The compounds were added
robotically to the culture medium using the PerkinElmer
MultiPROBE® 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 guantified on a PerkinkElmer EnVision IT

plate reader system.

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

reproducible HTS assay has been successfully developed to
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evaluate our compound library for inhibitors of dengue

virus replication.

Example 13 - Determining Anti Dengue-2 Activity of
Compounds of the Invention:
[0000113] The assay described in Example 12 was the basis

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

tractability, potency, and selectivity.

[0000114] 1Initially, the chemical structures of the hit
compounds were examined for chemical tractability. A
chemically tractable compound is defined as one that is
synthetically accessible using reasonable chemical
methodology, and which possesses chemically stable
functicnalities and potential drug-like qualities. 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
concentrations. Nonlinear regression was used to generate
best-fit inhibition curves and to calculate the 50%
effective concentration (ECsg). The selectivity or
specificity of a given compound is typically expressed as
a ratic of its cytotoxicity to its biological effect. A
cell proliferation assay is used to calculate a 50%
cytotoxicity concentration (CCsy); the ratio of this wvalue
to the ECsy; is referred to as the therapeutic index (T.I.
= CC5p/EC:g) . Two types of assays have been used to
determine cytotoxicity, both of which are standard methods
for guantitating the reductase activity produced in
metabolically active cells (30). One is a colorimetric
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. Twenty-two
quality dengue hits were discovered in the pool of initial
hits from the HTS screening, all with ECsp; values below 25
uM. Verification that these compounds act against each of
the four serotypes of dengue was done with yield assays
carried out at several drug concentrations, and the titer

determined for ecach.

[0000115] Compounds that were active in the primary
screen were tested for activity in viral yield assays.
Table 1 shows some of the compounds that were tested for
activity against Dengue-2 (Strain New Guinea C) in a viral
yield assay at a range of concentrations. Vero cells in
12-well plates were infected with dengue-2 virus at a
multiplicity of infection (MOI) of 0.1, treated with
compound (or DMSO as a control), incubated at 37°C,
harvested 48 hours post infection and titered on Vero
cells as described above. The EC50 was calculated through
ExcelFit. Those compounds with activity below 1 pM are
indicated with “A”, those with activity between 1 and 10
M are indicated with “B”, and those with activity between

10 and 25 uM with “C”.

[0000116] Compound 3 was identified as one of the most
potent and selective compounds from within the pool of the
initial 22 quality hits, with activity against all four
serotypes of dengue (Figure 1). Chemical analogs of this
compound were obtained from commercial vendors, and these
analogs were tested as described in order to define the
relationship between chemical structure and biclogical

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: EC50<1 uM;
. Molecular . B: 1<EC5<10 uM;
Compound Chemical Structure Weight Chemical Name C: 10<EC,<25 uM:;
D: EC50>25 uM;
n/a : Not determined
o)
o) /@:N»_S/—(N N-[2-(2-Merpholin-4-yl-2-oxo
1 N g Q__B 441.6 ethylsulfanyl)-benzothiazol-64 A
o yl]-3-phenyl-propionamide
H.C N
l /@ s 0 N-[2-(2-Oxo-2-piperidin-1-yl-
2 0N S zN 363.5 ethylsulfanyl)-benzothiazol-6 A
< > yll-propionamide
@]
N 1'-[2-(Benzooxazol-2-
S N: > ylsulfanyl)-acetyl]-
3 N*( % 4025 [1,4'bipiperidinyl-4'- A
@’O HN" 0 carboxylic acid amide
K@ 3-(Benzothiazol-2-ylsulfanyl)-
4 O N o 354.5 1-benzyl-pyrrolidine-2,5- A (toxic)
N 17’" dione
A
[ S
o N P 2-Methyl-N-[2-(2-morpholin-
s /@: < N 4-yl-2-oxo0-ethylsulfanyl)-
s Q)LN 5 Q__(} 4275 benzothiazol-6-yl}- B
benzamide
R N O 2,4-Dichloro-N-[2-(2-
' /@ ¢ N morpholin-4-yl-2-oxo-
6 /é)LN s «—_o» 4824 ethylsulfanyl)-benzothiazol-6- B
Cl yl]-benzamide
O 1-(3,4-Dihydro-1H-
N L
, HSC/\OAO:S\LS’_/{N sea5 |isoquinolin-2-yi)-2-(6-ethoxy- 5
% ) benzothiazol-2-ylsulfanyl)-
ethanone
Q 2-(1H-Benzoimidazol-2-
N -1-[4-(4- -
8 ¥y //\N’O/F 3705 yIsquanyI).1 [4 (fl fluoro B
SI}]’N\/, phenyl)-piperazin-1-yl]-
3 ethanone
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o S’kS’YN o 4186 [1,4bipiperidinyl-4'- B
4 H,N carboxylic acid amide
'\k\rs\j\,\(\ \/@ 2-(6-Amino-benzothiazol-2-
10 Qs LN 398.6 yisulfanyl)-1-(4-benzyl- B
piperazin-1-yl}-ethanone
H,N
X
s
@li\ A U 2-(Benzooxazol-2-ylsulfanyl)-
11 367.5 1-(4-benzyl-piperazin-1-yl)- B
ethanone
GHs
© . 1-[3-(2-Methoxy-benzoyl)-
HG piperidin-1-yl]-2-(5-methyl- .
12 QN 4235 1H-benzoimidazol-2- B (toxic)
NJ\S/\H/N ylsulfanyl)-ethanone
O
o)
o /@:N\)—s/ <N 3-Methyl-N-[2-(2-morphelin-
13 N 5 (_3 4975 4-yl-2-oxo-ethylsulfanyl)- c
o ’ benzothiazol-6-yl]-
CH, benzamide
o N N 2-(6-Ethoxy-benzothiazol-2-
14 Hﬂ“"o*@"\}\ ~ 413.6 ylsulfanyl)-1-(4-phenyl- c
578 piperazin-1-yl)-ethanone
2-
o Diethylcarbamoylmethylsulfa
15 J oon 388.5 nyl-benzoimidazole-1- D
©: s N~ ° carboxylic acid
N X cyclohexylamide
N\
/@ S>_S o 2-(6-Amino-benzothiazol-2-
16 H,N N 3094 | yisulfanyl)-1-morpholin-4-yl- D
O ethanone
O
N O 2-(6-{[1-(4-Bromo-phenyl)-
/@: s N meth-(E)-ylidene]-amino}-
7 /@AN s &_(} 4764 | penzothiazol-2-ylsulfanyl)-1- D
Br morpholin-4-yl-ethancne
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o)
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19 N s Q__C} 4976 (E)-ylidene]-amino}- b
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O
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o)
o N X 4-Butoxy-N-[2-(2-morpholin-
s N
N s O 4-yl-2-oxa-ethylsulfanyl)-
22 g 485.6 ; D
o benzothiazol-6-yl]-
N~ benzamide
3

1-Morpholin-4-yl-2-(6-{[1-[5-

/@:Ny_s (1-phenyl-1H-tetrazol-5-
A S
N~ N 022

ylsulfanyl)-furan-2-yl]-meth-

23 N= s—{j)l N—» 563.7 (E)-ylidene]-amino}- D
\ &o benzothiazol-2-ylsulfanyl)-
ethanone
o] 2-(6-{[1-(2,6-Dichloro-
cl ﬁ'\{% S/_<N phenyl)-meth-(E)-ylidene]-
24 C(\\N g &_3 466.4 amino}-benzothiazol-2- D
(0] yisulfanyl)-1-morpholin-4-yl-
c ethanone

N /_<,° 2-(6-{[1-(4-lodo-phenyl)-
/@: 9 N meth-(E)-ylidene]-amino}-
25 /@A N s Q__(} 5234 benzothiazol-2-ylsulfanyl)-1- D
I morpholin-4-yl-ethanone

N (O 2-(6-{[1-(4-Fluoro-phenyl)-
6 /@: ¢ N—» 4155 meth-(E)-ylidene]-amino}- b
/©/§N s Q_o ’ benzothiazol-2-ylsulfanyl)-1-
.

morpholin-4-yl-ethanone
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2-(6-N tro-benzot hi azol - 2-

yl sul fanyl)-1-pyrrolidin-1-yl- ethanone D 56 CH3
WA2091M00N 40. s\ 40 s no 425.6 4-Met hyl - N-[ 2- FQFUK2902045921

pi peridin-1-yl-ethyl sul fanyl)- benzot hi azol - 6-y1] -

benzam de D 57

27

o

QﬁNﬁzﬂsﬁr@

431.5

2-Fluoro-N-[2-(2-morpholin-4-
yl-2-oxo-ethylsulfanyl)-
benzothiazol-6-yl]-
benzamide

28

443.5

2-Methoxy-N-[2-(2-morpholin
4-yl-2-oxo-ethylsulfanyl)-
benzothiazol-6-yl]-
benzamide

29

482.4

3,4-Dichloro-N-[2-(2-
morpholin-4-yl-2-oxo-
ethylsulfanyl)-benzothiazol-64
yl]-benzamide

30

425.5

2-[6-(1,3-Dioxo-1,3-dihydro-
isoindol-2-yl)-benzothiazol-2-
ylsulfanyl]-N,N-diethyl-
acetamide

31

531.7

2-(6-Amino-benzothiazol-2-

ylsulfanyl)-N-[2-(2-morphalin{
4-yl-2-oxo-ethylsulfanyl)-

benzothiazol-6-yl]-acetamide

32

419.6

Cyclohexanecarboxylic acid
[2-(2-morpholin-4-yl-2-0xo-
ethylsulfanyl)-benzothiazol-6

yl]-amide

33

463.6

2-(1-Methyl-1H-imidazol-2-

ylsulfanyl)-N-[2-(2-morpholin{
4-yl-2-oxo-ethylsulfanyl)-

benzothiazol-6-yl]-acetamide

34

516.7

2-(Benzothiazol-2-ylsulfanyl)-
N-[2-(2-morpholin-4-yl-2-oxo-
ethylsulfanyl)-benzothiazol-6

yl]-acetamide

35

602.8

2-(4,5-Diphenyl-4H-
[1,2,4]triazol-3-ylsulfanyl)-N-
[2-(2-morpholin-4-yl-2-oxo-
ethylsulfanyl)-benzothiazol-64
yl]-acetamide
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S oNt..NH3C N 0 426.6 N {242-0xo-2- (4- phenyl -

pi perazi n-1-yl)-ethyl sul fanyl] -
whem2oidsazol - 6-yl | -acetam de D 58 Cl 1401

K4-s ONso 432.0 4-Chl oro-N-[2-(2-o0xo0-2-

3 2-(4-Methyl-5-naphthalen-1-
é)\i}—s\_(o yimethyl-4H-[1,2 4]triazol-3-
36 o Yo ~9| 6048 |yisuffanyl)-N-[2-(2-morpholin
Y 4-yl-2-oxo-ethylsulfanyl)-
benzothiazol-6-yl]-acetamide
N 2-(4-Methyl-5-phenyl-4H-
| s Q .
v N4 [1,2,4]triazol-3-ylsulfanyl)-N-
37 O & <2 (9| 8407 | [2-(2-morpholin-4-yl-2-oxo-
Y ethylsulfanyl)-benzothiazol-6-
yl]-acetamide
‘ o N-[2-(2-]!\/Ior[;holin-4-y|-2-oxo-
N ethylsulfanyl)-benzothiazol-64
38 o @:\ Y 477.6
O N s>_ &3 yl-2-naphthalen-1-yl-
o acetamide
N 1-(4-Benzothiazol-2-yl-
I . "
N N SD piperazin-1-yl)-2-(6-ethoxy-
3 H3CAO’©5J\S’\"’N\) 4r0.6 benzothiazol-2-ylsulfanyl)-
© ethanone
b e 2-(6-Amino-benzothiazol-2-
40 O\—j‘\ @N S 4416 ylsulfanyl)-1-(4-benzothiazol-
HN s s/\Iol’ 2-yl-piperazin-1-yl)-ethanone
Cx-
S ¢}
a1 S \—q ogp4  |2-(Benzothiazol-2-yisulfanyl)-
{\j_—> 1-piperidin-1-yl-ethanone
O
N (__) 2-(1H-Benzoimidazol-2-
42 />_S N 277.3 ylsulfanyl)-1-morpholin-4-yl-
N \—< ethanone
o
N\
©:N>_S\ ( 1-Azepan-1-yl-2-(1H-
43 289.4 benzoimidazol-2-ylsulfanyl)-
ethanone
N
=y
N 2-(1H-Benzoimidazol-2-
44 N 289.4 ylsulfanyl)-1-(4-methyl-
,\ 2 piperidin-1-yl)-ethanone
CH,
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pyrrolidin-1-yl-ethylsul fanyl)- benzothi azol-6-y1]-
benzam de D 59 H2N 140SN-S 0 0 293. 4

WQ2{08A#M05H0- benzot hi azol - 2- PCT/US2009/045921
yl sul fanyl)-1-pyrrolidin-1-yl- ethanone D60 1.1 |IS-
Ni-\Ns \-1 10/ 410.5 3-(4-Benzot hi azol - 2-yl -

N
©: s 0o 2-(1H-Benzoimidazol-2-
N A

45 261.3 ylsulfanyl)-1-pyrrolidin-1-yl- D
® ethanone
()
NQ'/S\)I\ N 2-(1H-Benzoimidazol-2-
46 @»N LN 352.5 ylsulfanyl)-1-(4-phenyl- D
\© piperazin-1-yl)-ethancne
O

@: '\\13_ S/ z 2-(Benzooxazol-2-ylsulfanyl)-
47 (6] 1-

N 324.4 (3,4-dihydro-1H-isoquinolin D
2-yl)-ethanone

o N /_{ 2-(2-Oxo-2-piperidin-1-yl-
48 \>—S N 320.4 ethylsulfanyl)-benzooxazole- D
O ¢ ) 5-carboxylic acid
N\ < > 2-(6-Nitro-benzothiazol-2-
49 oo . S>—S N 337.4 ylsulfanyl)-1-piperidin-1-yl- D
h‘ \_<O ethanone
O
X
1-(4-Benzothiazol-2-yl-
N NN
¥ K/N piperazin-1-yl)-2-
s0 Q_S VB 4266 (benzothiazol-2-ylsulfanyl)- D

N\@ ethanone

[/\N/© 2-(1-Phenyl-1H-

QNO N benzoimidazol-2-ylsulfanyl)-1
51 I j’ 4286 (4-phenyl-piperazin-1-yl)- D

@ ethanone

Ns f
Q_g/ \/I(N/w 2-(6-Nitro-benzothiazol-2-
52 O=n* K,N 414.5 ylsulfanyl)-1-(4-phenyl- D
o @ piperazin-1-yl)-ethanone
NeN N 2-[5-(Benzothiazol-2-
53 N\E/s\/(o)\sf\\g ‘Q 4206 ylsulfgnylmethyl)- D
< S’ [1,3,4]oxadiazol-2-ylsulfanyl]-

N-cyclohexyl-acetamide
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pi perazin-1-y1)-1-(4-fluoro-
phenyl) - pyrrolidine-2,5-dione D 61 0 410 N-s/- N
PCT/US2009/045921

WR@28944954 1H Benzoi m dazol - 2-
yl sul fanyl)-1-(3, 4-di hydro- 1H

I soqui nolin-2-yl)-ethanone D 62

H3CO N )S-CH3 NN,

s
cH, NZ/ l N-{2-[2-Ox0-2-(4-phenyl-
54 07N 240.6 piperazin-1-yl)-ethylsulfanyl]-
N LN : benzothiazol-6-yl}-
© \© propionamide
N
-
Osnt s 2-(6-Nitro-benzothiazol-2-
55 & (0] 323.4 ylsulfanyl)-1-pyrrolidin-1-yl-
b ethanone
CH,
? 4-Methyl-N-[2-(2-ox0-2-
N o
piperidin-1-yl-ethylsulfanyl)-
s o
56 0 N/©:s>_ \_qN 4256 benzothiazol-6-yl]-
( > benzamide
N§|/S
L O;LN/\\ N-{2-[2-Ox0-2-(4-phenyl-
57 HG \\,N\Q 426.6 piperazin-1-yl)-ethylsulfanyl]-
)N benzothiazol-6-yl}-acetamide
o
Cl
4-Chloro-N-{2-(2-oxo-2-
N I
E I S5 pyrrolidin-1-yl-ethylsulfanyl)-
58 0" N S, =2 432.0 benzothiazol-6-yl]-
b benzamide
N
L=
H.N g 2-(6-Amino-benzothiazol-2-
59 2 fe) 293.4 ylsulfanyl)-1-pyrrolidin-1-yl-
b ethanone
N @]
@: \>—NCN~§N( 3-(4-Benzothiazol-2-yi-
60 s 4 \©\ 410.5 piperazin-1-yl)-1-(4-fluoro-
F phenyl)-pyrrolidine-2,5-dione
O
N)—S/ KN 2-(1H-Benzoimidazol-2-
61 N 3234  |ylsulfanyl)-1-(3,4-dihydro-1H-
isoquinolin-2-yl)-ethancne
H3C N \
N,N-Diethyl-2-(5-methyl-1H-
S—g CH,
62 \©[N>_ YN 7 °| 2774 | benzoimidazol-2-ylsulfanyl)-
A
o CH, acetamide
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O\-CH3 277.4 NNN-D ethyl 2 (5 nethyl-1H
benzoi m dazol - 2-yl sul fanyl)- acetam de D 63 0 N

WO 30918850 278. 4 2- (Benzot hi azol - 2-yl sul f any1) PCT/US2009/045921
1-pyrrolidin-1-yl-ethanone D 64

N
N - i X -
63 @:3—8 9784  |?(Benzothiazol-2-yisulfanyl)
N 1-pyrrolidin-1-yl-ethanone
O
0 /@:N\)—s o 3,4-Dimethoxy-N-[2-(2-
64 /Q)LN s _(}_N\J 4736 morpholin-4-yl-2-oxo-
Q ’ ethylsulfanyl)-benzothiazol-6
CHs O~cpy, yil-benzamide
o /@:N\)_ 2-Bromo-N-[2-(2-ox0-2-
S T
S N pyrrolidin-1-yl-ethylsulfanyl)-
65 d“ _o>_ 3| 4704 benzothiazol-6-yll-
Br benzamide
O,
NH
? 1-[2-(Benzothiazol-2-
66 N\ 335.5 ylsulfanyl)-acetyl]-piperidine-
=S N 4-carboxylic acid amid
\_« ylic acid amide
o
O,
NH
2 1-[2-(Benzooxazol-2-
67 N\ 3194 ylsulfanyl)-acetyl]-piperidine-
=8 N 4-carboxylic acid amide
o) \_« y!
o
O,
NH
2 1-[2-(1H-Benzoimidazol-2-
68 N\ 3184 ylsulfanyl)-acetyl]-piperidine-
> N 4-carboxylic acid amide
N y!
6]
@_«MN O 1'-[2-(4-Ethyl-5-phenyl-4H-
I N [1,2,4]triazol-3-ylsulfanyl)-
69 N 456.6 e o
hc- S’YNO%O acetyl-[1,4oipiperidinyl-4'-
O HN carboxylic acid amide
Q\N Q 1'-[2-(1H-Benzoimidazol-2-
) N yisulfanyl)-acetyl]-
70 NAS’»},N o 4015 [1,4'bipiperidinyl4'-
4 H,N carboxylic acid amide
Q\N £ 2-(Benzothiazol-2-ylsulfanyl)-
71 - //\N«O’ 387.5 1-[4-(4-fluoro-phenyl)-
S’ﬁr NS piperazin-1-yl]-ethanone
O

6l




04-s s -, r-N lelo 9 CH3 0 CH 473.6
3, 4- D met hoxy-N-[ 2- (2- norpholin-4-yl-2-o0xo0-

w@ewli$b4 anyl) - benzot hi azol - 6- yl]-benzam de BELBBESN0D045921
Ms-\- r----140S, N. o Br 476.4 2-Bronop- Nd42-(2- oxo- 2-

QN O 1-(4-Benzhydryl-piperazin-1-

72 5 N 459.6 yl)-2-(benzothiazol-2- D
S/)’N\J O ylsulfanyl)-ethanone
e}
N\ S
Q_z l 1-[4-(3-Chloro-phenyl)-
73 o=y o U 449.0 piperazin-1-yl]-2-(6-nitro- D
o) ’ benzothiazol-2-ylsulfanyl)-
ethanone
Cl
(—O
_) 2-(5-Chloro-benzooxazol-2-
74 N

g 312.8 yisulfanyl)-1-morpholin-4-yl- D

Cl
N\ ethanone
—S O
0O

N-{2-[2-Oxo-2-(4-phenyl-

o) N . .
LI >-s — piperazin-1-yl)-ethylsulfanyl]-
& He™ © }‘“\_/”@ 454.6 benzothiazol-6-yl}- D
butyramide
S oY
N= N ,NO 2-(Benzooxazol-2-ylsulfanyl)-
76 (S 353.4 1-(4-phenyl-piperazin-1-yl)- D
ethanone
s
Qﬁ/ l 2-(6-Amino-benzothiazol-2-
0% N -1-[4-(4- -
77 @ 419.0 ylsulfanyl)-1-{4-(4-chloro b
H,N \©\ phenyl)-piperazin-1-yl}-
al ethanone
;O A 2-(Benzooxazol-2-ylsulfanyl)-
78 S_>—N©N NN Q o, 495.6 1-[4-(4-p-tolyl-phthalazin-1- D

yl)-piperazin-1-yl]-ethanone

@N»—SHNHZ 2-{1-[(2,6-Dimethyl-
N o phenylcarbamoyl)-methyl]-
e \\€N & 368.5 1H-benzoimidazol-2- D
ylsulfanyl}-acetamide
H,C
S /\
N== N N—@—CI 2-(Benzooxazol-2-ylsulfanyl)-
80 6o 387.9 1{4-(4-chloro-phenyl)- D

piperazin-1-yl]-ethanone

62



rrolidin-1- I|-ethlsulfanl PYYYY ) benzothi azol -6-y1]-
benzam de D 66 NH, N 40 ; s 335.5 142-(Benzot hi azol - 2-

wQb®alii®my/ 1) - acet yl | - pi peri di ne- 4-carboxyl i ¢ BCI/tS2009/045921
am de D 67 NH2 N

9] .
1-(3,4-Dihydro-1H-
Nﬁ/s\)j\ N isoquinolin-2-yl)-2-(1-methyl-
81 3374 - D
N 1H-benzoimidazol-2-

3 ylsulfanyl)-ethanone

N -(1- -1H-
(D: \)—S/\\( 2-(1-Benzenesulfonyl-1H

N o] 401.5 benzoimidazol-2-ylsulfanyl)-1 n/a

;\S\Q pyrrolidin-1-yl-ethanone
%
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lel S O\ 319.4 142-(Benzooxazol - 2-
yl sul fanyl)-acetyl]-piperidine- 4-carboxylic acid
W@riode49568 NH2 O NI\ SN N 318.4 PCT/US2009/045921
1-[ 2- (1H Benzoi m dazol - 2-
yl sul fanyl)-acetyl]-pi peridi ne- 4-carboxylic acid
amde D 69 N-N
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N-{242- Ox0- 2- (4- phenyl - pi perazi n-1-4)-ethyl sul fanyl] -

benzot hi azol -6-yll- butyramde D76 S N--,--([ThN O
wWQ2@938854 2- (Benzooxazol - 2-yl sul fanyl) - PCT/US2009/045921

1- (4- phenyl - pi perazin-1-yl)- ethanone D 77 1100\ Th

H2NL, , . N ii &

[0000117] All references cited herein are herein
incorporated by reference in their entirety for all

purposes.

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

following claims.
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IWC 419.0 2-(6-Am no-benzot hi azol - 2-

yl sul fanyl)-144- (4-chl oro- phenyl) - pi perazi n-1-yl]-
weewangees D 78 01( s-sN-Nso. CH, * 495.6 PCT/US2009/045921

2- (Benzooxazol - 2-yl sul fanyl) -

1-[4-(4-p-tolyl-phthal azi n-1-

yl) - pi perazi n-1-yl] - et hanone D

WHAT IS CLAIMED IS:

1. A pharmaceutical composition comprising a
pharmaceutically acceptakble carrier and a compound having
the following general Formula I or a pharmaceutically

acceptable salt thereof:

R R2
AN /R
=y N R
By
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, arvyl,
heteroaryl, hydroxy, alkyloxy, aryloxy, heterocaryloxy,
acyloxy, arvlacyloxy, heterocarylacyloxy, alkylsulfonyloxy,
arylsulfonyloxy, thio, alkylthio, arylthio, amino,
alkylamino, dialkylamino, cyclocalkylamino,
heterocyclcalkylamino, arylamino, heteroarylamino,
acylamino, arylacylamino, heterocarylacylamino,
alkylsulfonylamino, arylsulfonylamino, acyl, aryvlacyl,
heteroarylacyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heterocarylsulfonyl, aminosulfonyl,
substituted aminosulfonyl, carboxy, alkoxycarbonyl,
cycloalkyloxycarbonyl, aryloxycarbonyl, carbamoyl,
substituted carbamoyl, halogen, cyano, isocyano, and
nitro, or optionally R’ and R6together with the carbons
they are attached to form a substituted or unsubstituted
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79 0 N'-sNH, M\ --f: cH, HC 0 368.5
2-{1-[ (2, 6-Di nethyl - phenyl carbanoyl) - net hyl ] -
wa kbobesmosd m dazol - 2- yl sul fanyl | -acet am de D 8BCT/US2009/045921
N.--( --Ni-- \ N* ci r, O00\-/ LW387.9
2- (Benzooxazol - 2-yl sul fanyl )- 1-[4-(4-chloro-phenyl)-
pi perazi n-1-yl]-ethanone
ring, which may be aromatic or non-aromatic and opticnally

includes one or more hetercatoms in the ring and is

optionally is fused with an aromatic or aliphatic ring;

X, Y and 7 are independently selected from the group
consisting of O, S and N-R’, wherein R’ is selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heterocaryl,
acyl, arylacyl, heterocarylacyl, sulfonyl, aminosulfonyl,
substituted aminosulfonyl, alkoxycarbonyl,
cycloalkyloxycarbonyl, aryvloxycarbonyl, carbamoyl, and

substituted carbamoyl;

R' and R? are independently selected from the group
consisting of hydrogen, substituted or unsubstituted
alkyl, alkenyl, alkynyl, cycloalkyl, heterccycloalkyl,
arylalkyl, aryl, hetercaryl, alkyloxy, aryloxy,
hetercaryloxy, acyloxy, arylacyloxy, hetercarylacyloxy,
alkylsulfonyloxy, arylsulfonyloxy, alkylthio, arylthio,
alkylamino, dialkylamino, cycloalkylamino,
heterocycloalkylamino, arylamino, heteroarylamino,
acylamino, arylacylamino, hetercarylacylamino,
alkylsulfonylamino, arylsulfonylamino, acyl, arylacyl,
heteroarylacyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl,
substituted aminosulfonyl, carboxy, alkoxycarbonyl,
cycloalkyloxycarbonyl, aryloxycarbonyl, carbamovyl,
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 opticnally includes one or more heterocatoms in the
ring and optionally is fused with an aromatic or aliphatic

ring;
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D 81 NL S 101 ., N CH3 337A 1-(3,4-D hydro-1H
i soqui nolin-2-yl)-2-(1-me- thyl 1H benzoi m dazol - 2-
wQ b@aliimnyl ) - et hanone D 82 NO 0 N-3 PCT/US2009/045921

R’ and R* are independently selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heteroaryl,
acyl, arylacyl, heterocarylacyl, alkylsulfinyl,
arylsulfinyl, heterocarylsulfinyl, hydroxysulfonyl,
alkylsulfonyl, arylsulfonyl, heterocarylsulfonyl,
aminosulfonyl, substituted aminosulfonyl, alkoxycarbonyl,
cycloalkyloxycarbonyl, 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 1is
attached to opticnally form a substituted or unsubstituted
ring, which optionally 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 claim 1, wherein Y is sulfur.
4. The composition of claim 1, wherein said Z is oxygen.
5. The composition of claim 1, wherein R® and R’ together

with the nitrogen atom they are attached to form a

substituted ring.

6. The composition of claim 1, wherein the compound of
Formula T 1s selected from the group consisting of: N-[2-
(2-Morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-
3-phenyl-propiconamide; N-[2-(2-Oxo-2-piperidin-1-yl-
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0, 0-iS* 0" 401.5 2-(1-Benzenesul fonyl-1H

benzoi m dazol - 2-yl sul fanyl)-1 pyrrolidin-111-ethanone
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aéWPS%?Zl%r%/T?éJcM?ox()benﬁé?ttélléé%T%\c%%%yfany ) -ethanone; 1-
al k@d %Ubﬁ@ayé%%nﬂr wp%gstemayhow 1 thm c-alikybthi o,

aryl thi o, am no, Kyl'am no, dialkylam no,

cﬁ@PéQthPéﬁiT%rykﬁﬁhﬁﬁﬁdﬁérééhkv@%ﬁﬁr%f SafyianPno,

heler, ee&xkéﬂlﬁmyléua@§%y1n01 AL YbREM AW NA.cthanone; N-{2-
heteroarylacy am no, al yIsquonyIan1no

arlyl %pfénw aphero; L —apc;)@le_raanyrécyl ertétyéﬁ@érfyhaéw :
a%%%&%%hg ]ﬁl %kfrg%hdeheﬁe[ % ﬁn¥|
yl sul

oxysu ony al K onyl , “aryl sulfonyr,
heﬂ@mééayy$u+1tﬁﬁﬂphemmln@sger@nym Isﬂbsﬁﬂm@nede; 2-(6-

e R ety Pyt Doyl - shrpaRagheny Y -
smb@bmaatedleﬁlbﬁﬁundmonbalégehenzqmﬂuxohﬂ§e&yan®£aamﬁ)— -
[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-y1]-
ethanone; 1-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-(l-methyl-
1H-benzoimidazol-2-ylsulfanyl)-ethanone; and 2-(1-
Benzenesulfonyl-1H-benzoimidazol-2-ylsulfanyl)-1-
pyrrolidin-1-yl-ethanone.

7. The composition of claim 6, wherein the compound of
Formula I is 1'-[2-(Benzooxazol-2-ylsulfanyl)-acetyl]-

[1,4"]bipiperidinyl-4'-carboxylic acid amide.

8. A method for the treatment or prophylaxis of a viral
infection or disease associated therewith, comprising

administering in a therapeutically effective amount to a
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nitro, or optionally R5 and R6 together with the

carbons they are attached to forma substituted or
wae@ahstoss uted 70 | CL3 2719819.2 ring, which PEHUR®09/045921

aromatic or non-aromatic and optionally includes one

or nore heteroatons in the ring and is optionally is

fused with an aromatic or aliphatic ring; XY

amdnrZaar éni neleperidertdly setevpednd romidreugeolippelow or a

con3|st|n 7, ein Ri..is selected

Pharpﬁ gF%%afh r%ﬁ%ﬁ?tabﬁ S%@droégﬁxﬁélkyl al kenyl ,

aIkynyI cycloalkyl heterocycloalkyl aryIaIkyI,

aryl , heteroaryl, acyl, aryl acyl , heteroarylacyl,

sul fonyl, am nosul fonyl, substituted am nosul fonyl,

al koxycar bonyl , cycl oal kyl oxRreaggebonyl ,

aryl oxycar bonyl , carbgn@yl ggﬁjgrbsﬁ¥%uted car banoyl ;
Rl and R2 are indepe ﬁzly fromthe group
consi sting of hydrogéﬁ* bsti t Uk ed d? unsubstituted

al kyl, al kenyl alkynyl cycl oalkyl, heterocycl oal kyl,
aryl al kyl, aryl, heteroaryl aIkonxy, aryl oxy,

het er oar yl oxy, acyloxy, arylacyloxy,

het er oaryl acyl oxy, al kyl sul fonyl oxy, ar yosuwlfianyl oxy,

al kylthio, arylthio, alkylam no, dialkylam no,

cycl oal kyl am no, heterocycl oal kyl am no, aryl am no,
heteroah¥k@nﬁnm_ua@ykaﬂtna5aﬂﬂyhaqxlanbmoc—Rﬂ wherein R®

heterogr acyl am no, al kyl sul fonyl am no o
aryPs bl |%}ﬁeﬁ8“dﬁe§FY %?Jgﬁfcata% frpdt éF%a?{x‘P%ﬁ?nSlstlng
a'cﬁcy'h%blh:f)b@ﬁ” Sl%é‘dl&lﬁtfeﬂn}éh: uﬂ@@@é&aﬁi’deﬂlbﬁikﬁ}w alkenyl,

hydroxysulfon¥ yl sul f onyl yl sul f ony
hetéraatyl SuF %@Mylrar%eﬁ%aw%wlk&élubﬁr.\/tl@tl&ilr aryl,

ame'?:%%@laf:?ﬂyl hy&fﬂ}gpxlé’l k3 KQ¥yCcaF . heteroaryloxy,
cycl oal kyl oxycar bonyl, aryl oxycarbonyl, carbano

s@ls:sftlpwte@rzla%%lrﬁaw NeFanea Ty suex et/ %&Yﬁﬁtﬁié@nb}wyf
0%&@@@@&%¥n§ﬂo§@d15@1J0%§&9§Eh¥%tfbf§¥%h9%rbgﬁlhBey are
attached to may forma substituted or unsubstituted
riendy lahi eh. optd ondldry ncncFudesa bire! i nvor e
h%te%re%kgﬁowkﬂ rforag a%??aﬁ%?ﬁé onald =5 flgaggow th
an arona or “aliphat’i ¢ i ng; are
i@@a@@mdeﬂtI@rxkﬂqxﬁaminbnohﬁtheogwxﬁqﬁyﬁmmsmgt|ng of
hydr, i Ik ;.eycl kyl
e R I e s T AT e
amﬁtaaybryhe¢ﬁlDaﬂyha@wﬂflaykyIst&fsuﬁﬂgnyanylsulflnyI

heteroaryl sul , al .k l.f onyl ,
a?&lsu f {% %%%oa %l ony dm n%gﬁﬁpgfo ¥
swhsﬂshmfedyhnnnﬂsukﬁnnybp1akaXyQﬂmhamwuionyl

cyc Ik xycar bon car bonyl , carbano
R L YRR eo 0 Y SRATY Wit SR TRy s
t egetibel kyd bRy ¢ e aristlr, oger] ak opa tiheyy 3r eaabbached to
fo a subs ituted or uns bstituted rln% whi ch

°Ghal P{je ncH U Yone "8r CHBlr e Rt Er0atory 1A t Ak
r lnngrando@p&p@ﬂa{almy S Rﬁuﬁﬁd thtdge&mlear Qmah | @h@rcarbons
al i phatic ring; and R3 or

&&@?héFemPFha?m%j6&?58ﬁmoﬁ ﬁP??%ﬁ@H*¥%é§‘&PéUQFFhE%%ﬂd
tqlal@d heceardpnnd hatordtks attashed iRt kaRabbyionally
forma substituted or unsubstituted ring, which
oﬁP@éHﬁPPyOP%c?%d%§xbﬁ€t8FoﬁEP%Sh@féﬁﬁhﬁéﬁ§ PRIt ke
r |o@>glongll§}— hes camposiLicnaaf acbaimd .o qu%hat%ctu@cj

Rland R2 is hydrogen. 3. The conposition of claiml1]
wherein Y is sulfur. 4. The conposition of claiml,
wherein said Z is oxygen. 5. The conposition of claim
1, wherein R3 and R4 together with the nitrogen atom
they are attached to forma ;Hbstltuted ring. 6. The
cappasi tion of claim1, wherei'n the conpound of
Formula | is selected fromthe group consisting of:
N-[ 2-

(2- Mor phol i n-4-y1-2-oxo- et hyl sul fany1l) - benzot hi azol - 6-
y1] - 3-phenyl - propi onam de;



72 et hyl sul fanyl) - benzot hi azol - 6-y1] - pr opi onam de;
o[ 2-

W@ Bepagozazol - 2-yl sul fanyl)-acetyl]-[1, 4" ] bi pi per/Usiony 045921
-4' - carboxylic acid am de;
3- (Benzot hi azol - 2-yl sul fanyl) - 1-
benzyl - pyrrol i di ne-2, 5-di one;
2-N@thyb-¥+@@d(2emmwpmmkPnAdyﬂtzycﬁﬂﬁ&Hﬂ$¢l§mbmanyd)gimup

nzot hi.azol - nza . 7
2,4'5i"¢hl o7 02 %—1(%2 (270 rp%o’ll R4y 3- oxXo- S ISa FARY
1ﬁhebemzophcaaxﬂsﬁingibfbegzangdmh alkyl, alkenyl, alkynyl,
dro-1Hi so 6 et hoxy:- benzot h
Ty S S R anhe. a¥vlaAehS SLIOYRRIRN,
2a@yﬁ-Belgoa@yﬂﬁlﬁh%ﬂxmk§mbE@Dy1§uﬂf¢ﬂﬁ(4am1nosulfonyl
u hen 1 |n-1- et hanone; 1'-[ 2-
8%?55 PE?%Ilﬁgyf 5%}1)¥i%%¥¥$ﬁr%9PX%I bi pi peri di ny
I 4£carbuxybi gcacichan deyldx(6aAmma- benzobhbvazpl a2t
yl sul fanyl)-1-(4-benzyl - pi perazi n-1-yl) - et hanone; 2-

( BERZ60%H2081 - 22 58 any 1) - 1- (4- benzyl - pi per azi n- 1- y1)
- et hanone;

1-[3-(2; Met hoxy- benzoyl) - pi peri di n-1-

nethlelFWb%ﬁ%o?ﬁ?d%&%épg?%ﬂ9§&Wféﬁ%ﬁ?g%%h@ﬁﬁhéhe group
3-Metshyk+ Ny [ & ( &mﬁﬁﬁp|%GbétY@u@é&Xﬂ:Q&HM%%HEE@BM&) b

enzot hi azol - 6- yI] - benzani de;

2 ALEYEY hakjebehz gt Hivazdl - 2vgl eal Fahy hrtprocycloalkyl,

( [ zi th P

D%é?ﬂ%?%g%Eaﬁ%??né%ﬁ%?%%kygnyﬁﬂgeﬁ?gfnfﬁgggﬁg'1 car box

ylhie¢caepdy £yeY oexiicam. der v2a¢ Bl ani nd-benzothiiazol o2,

syl .
L LT Sty 1 SRethe (6 yT dertbiCant hbr Bz
oﬁﬁk&i@ﬁi@@ y@%ﬂﬂ%yﬂﬁwmp01 nm¢bh@lkyﬂam%ﬂovethanone

| -b
s S AR T R piol St o S hanane:
Zﬁ@ﬁléhinémt@rz&&nﬁlamlnwethetéyeqiykhnuﬂamampnol benzot
D asons i S LA oo phol | Dadiy! -UAANe0G oy,
Zh@xe{ehhyksuyianym%ﬂmamzahpnazmtyEBQMﬂHh@nzanlde,

(N ilgef‘?%r‘fﬁ%i/%ﬁ%f-%ﬂz- OGRS UP T ahy B ez ot A8z 6! - 6-

yb]ryll@amzaﬂyﬂ,e heteroarylsulfonyl, aminosulfonyl,
4- But ox nor_phol i.n- 4- oxoet hyl sul f any1) - be
M R et i S L

1-d|\_/;@fllahﬂlg<yméxydar%dr@-l{,[&rﬁ@oéﬁlc@ﬂﬁﬂ’yﬁl 1atrethazol - 5-yl
sul fanyl) -

fﬁP&ﬁtEtyden%%WP?W9y%ﬂ|C§éH8r A PG Bef2Gt Ri-aZ ot - 2F

7%p)t|l%bl|aﬁ§9)’lil) a8 h@NeP8sther with the carbon they are
% - Di chl or o- phen¥1% met h( E) -yl i denel - am no

@éﬁf@ ﬁijaE%lm?Y yﬁcsrm @aﬁ’ﬁf?f uted or ‘urisubstituted ring,

mpmRkel HPr 4-y41 € hananeges one or more heteroatoms in the

2-(6-{[1-(4-1o0do-phenyl)-net h(E)-ylidenel -am nol - benzo

t Hiiagopng- 9P sinFaimy o1 fuasfphorh my-aorethanehes L irhatic

2-(;67 {[1 (4- Fl uor o- phenyl) - net h(E) -yl i denel - am nof - ben

zothlazol 2-yl sul fanyl)-1- norpholin-4-yl-ethanone;

2-Fl uoro -N}EZ ,(2-nor phol i n- 4- %IZ oxo- et hyl sul fanyl) - be

nzot hi 8z %ll?r%e%%@‘en y selected from the group

N%tomﬂta\h&%f%mo%%l R4yl gzp&pﬂet %wk%g,flanyl)

benzot hi azol - 6- y1] - benzam de; 4-Dichl oro- 2-(2-

MSYEROERIL RY 4+ yfletzewrépﬁ)}tkgé} f %tﬁfg/h%l]ﬁénz @trmlazbﬁt%rcyalqyl,

- benzam de;

2-[6-(1, 3-Di oxo-1, 3-di hydro-i soi ndol-2-yl) -

benzot hi azol - 2-yl sul fanyl ] - hJ%%dlethyl acet am de;

2'}(&%6198192

Am no- benzot hi azol - 2-yl sul fanyl) - N-[ 2- (2- nor phol i n-4-y

1-2- oxo-ethyl sul fanyl)-benzot hi azol - 6-y1] - acet anm de;

Cycl ohexanecar boxyl i c acid

[ 2- (2-nor phol i n-4-y1-2- oxoet hyl sul fanyl) - benzot hi azol -



R4 Formula I wherein Ais Nor GR5 and Bis N
or CGR6, wherein R5 and R6 are independently sel ected
wo e@oriadess gr oup consi sting of hydrogen, substiPCt/es2009/045921

unsubstituted al kyl, al kenyl, alkynyl, cycloal kyl,
het erocycl oal kyl , aryl al kyl, aryl, heteroaryl,
hydr oxy, al kyl oxy, aryl oxy, heteroaryl oxY, acyl oxy,
amywacyboxyaC%btéﬁﬂ&npbagyboxy, %ﬂkxmsnﬂﬁh@myboxy,

r l}}/l Eu%!r'}lﬁggx gllel?e(tﬁroar Xft hl? klrw roxr%/su’lfonyTo’
heﬂ&w@ey@foa&kyl&Mnhumlfahyﬂanheterdﬁnymsmaﬁphamtno

antn? g ac heteroa :% lﬂ 1,

R EaRE SROT SR Eel FBrg i 1o ot EORVGRERSRYL
hetyertaanyka@wcaxaid@yllsulafmymykycafm@m f Ida)tlbamoyl, and
het eroaryl sul fi nyl, hydroxysul fon al kyl sul f onyl
U EEErFURST, SISy PoUP Byh e WhiGEA forighoetrer wich
subst ht Ut ege@and hos WHeanyke satbexya @ keecar eaﬁytltuted
cycl oal kyl oxycar bonyl, aryl oxycarbonyl, carbanoyl
s&HSPPFH%%Hl‘éV%%HﬁyF” WQPBBeﬂptb®Qﬁﬁ}Y|¥§6&V§ﬁ6 ORAHPT
Ninfoh @, hetcophtonally tRe andR6at@asthiemanithitheused with
carbons they are attached to forma substituted or
uRSuBSPIE bt ed° ¥ | g, PhALEh TAAY/ be @r omati ¢ or
non-aromatic and optionally includes one or nore
het er oat ags H’NahBert idig RANEL e Pt iwemal kel @atb&ed;r
with an aromatic or allghatlc ring

77418 PR PARUEHS 2 e BEtelor 1o et C@rr@@a SBAki %tﬁqg

ofatQacBeands ’\bﬂf-glori@'le_rye'fﬁrﬁ7a| sused ected homhENBstituted
group consisting of hydrogen, alkyl, alkenyl, alkynyl,

cyéPdal K§ICh heit e dddivoanky Fae ar §hal 9y MO Tgr REeroatoms in

hek%rggﬁ¥ acyl aryl acyl, heteroarylacyl, sulfonyl,
am nosul fonyl substituted aninosulfonyl
al koxycar bon I, cycl oal kyl oxycar bonyl

aryl oxyearpehy?d CardansyF; ﬁﬁﬂr%ﬂb§¥¥¥hpédRcéP@a&oyﬁ
RhandqBg. are |ndependently sel ected fromthe group
conS|st|ng of hydrogen, substituted or unsubstituted

al kyl, al kenyl, al kynyl, cycloal kyl, heterocycl oal kyl,
anyl.al kyL, rafybs hetaraar yl , alkyl,oxy.; ALyhoxy,

het er oaryl oxy, acyl oxy, aryl acyl oxy,

het er oaryl acyl oxy, al kyl sul fonyl oxy, aryl sul fonyl oxy,
alﬁylt%g,mewé& p,clellﬁylaantpg di alky] am:00, v gen,
cycloal kyl am no, heterocycl oa y?antno aryl antn%

het er oar yl am no, acylantno aryl acyl am no,
heltzero%gtéé'ﬁ%%@cﬁ“&"’cl ﬁy%su{gﬂgf‘%dﬁ'ﬂm&nd R ether with
aryl’'sul fonyl am no, acy afylacyrl, heteroary?a% ﬁ
ahhyleuttbggm,aeﬁwhﬁumtbmylathe¢@ﬁ@amyhguhtanyhbstltuted
hy, drgxysulfonyl, al kyl sul fonyl, aryl sul fonyl,

het e oaryl sul fonyl, am nosul fonyl, substituted
antnosulfonyl carboxy, al koxycar bonyl ,

Ioa | oxycar bonyl., . | oxycar bonyl , car
LSS Jon i ) ML MR DO SRERRIRVL:
Op‘tolrm]abl Yy A @emcbd%zéot cfgetnheheV\g:tdsu;t hﬁ.mcsa_rslmngt bey ¥ -

o fashied, Lo, oy, oL SubeLicyleq, of, WIsUBRLLLULPS. .,

heat—eheat/@nﬁmpmctmlrdengNamd optoonaldpides-ibused-wi t h
an aromatic or aliphatic rin R3 and R4 are

i ﬁ&@ﬁéﬁaeﬁf*wl)se@@é&%@lﬁziiﬂn %Fﬁél YriolP 'ConsisEr ng of 7~
hy@=0g88xaab Kyt v kenyh) ablﬁ&ﬂyi} cycdqalikyberidinyl-4'-
het er ocycl oal kyl , aryl al kyl ¥ heteroaryl, 78
aGPELoRYy I acyFLd et ar3y| BeyFo it agA s Ml fanyl) -1-
aryl sul finyl, heteroarylsulfinyl, hydroxysulfonyl
alkylsulfonyl, arylsulfonyl,ﬁgeteroarylsulfonyl,
ami.pasul fonyl , substituted am’nosul fonyl,

al koxycar bonyl , cycl oal kyl oxycar bonyl ,

aryl oxycar bonyl, carbanoyl, and substituted carbanoyl,
or optionally R3 and R4 togetherwith the nitrogen atom
they are attached to forn1a substltuted or

L T Y 1 - N o o



12. The nmethod of claim8, wherein R3 and R4 together
wWth the nitrogen atomthey are attached to forma
wGaaiwstiadost ed ring. 13. The nmethod of claim8, MEUSI0M9/045921
the conpound of Fornmula | is selected fromthe group
consi sting of: N-[2-
(2- Mor phol i n-4-y1-2-o0xo0-et hyl sul fanyl) - benzot hi azol - 6-
yjb]e-nz&lphgnyd)lmm-@{pmddene 2-Methyl-N-[2- (2-morpholin-
43 02-0n0- 22 ) Per ) - XL DY suld A bERRoL 20
(Iemz®®x320teQNyﬂZHM2famy@heacety+jk{2kokd—bkpymenlﬁ&m@d)—

-4' - carbox mnde
s eBaRTBeR ot 5oy PRy - 1 (e ~Dihydro-1a-
ba@bﬁblpynm@+2{yﬂm}22 ®—dicapRy-benzothiazcl-2-ylsulfanyl) -
t hyl - - mor phol.i n4-y1-2- oxo- et hyl sul f any1l) - be

nf ﬁtlnggar y]ﬂ EP]181§ZO¥ 2= sulteany)i lf g )(l}
2 ﬂuar@hbﬂé@yi\}{;zlﬂe&-amhpmemm élt}yélncﬁTeQXQ -etrhyl sul f any
1) - benzot hiazol -6-y11- benz

(Béméoﬁ“h?/%l%‘211—ilfj§&dﬁlaﬁé’ll a%@*’ykll)lzll(é 'eChaxiebetzot i
|alz'0$azbb5k§yiéadly1@ anﬁ'd@anQn¢6 Amlno -benzothiazol-2-

1H- Benzoi mi dazol - {Isulfanyl -[4- (4-

fIY SPofpRERY 1) - pi Pera2ilnPiPg1as et hanone e thanppe’ 2-
(E@l&%%Bké%Qi f—ylsﬁjﬂffa%ﬁ})ﬂ)-la@@%/éﬂ ileﬁp%%quhpﬁri(ﬁg n

carboxY ic acid am de; 2-(6- benzot hi azo
yle§@|aﬂéﬁ91) 1£%ﬂt%éﬁztﬂoxyrb@ﬁa@th@%Llétlﬁaﬁoﬁé —2=(5-
(@%%%X%%e@zé’m%& fanyd)ylsz( frhepzylapipenazi B=tsyd) -

- eth anone,;
13F32¢ 22 Me hioxyL Berizoy 1= pme@tl@lﬂﬁqlwyi:z:@snZothiazol-

| ftinan : _q—
PP T L KU S e e
edﬂopheazbfpﬁp@ﬂqZﬂnadzaﬁvdethanone 2-

2
1@1: &/H?é%llo%e l%éjéq%%%)l% i{kgﬁﬂé%rgﬁé%r) “dhzole-1-carboxylic
Da@uuybyaﬁba@xmdamﬂdeyl@ulﬁahmhm@ebenndnhxmzoﬂeZF car box

Yls %I d{?}/ci Ohe)é%i? %{Pﬁggi—yﬁ:—é&%nneo ge—n(%gt{rﬂhg%gl—érzémo—

any 1- nor anong,

2§@@ﬂ&ﬂ1 métﬁk(HwﬁymﬂﬁﬁbbﬂHemhnéE?b@ﬂZdhﬂnﬂzoaHQHol benz
1)-1-
st 230 A b T Bl i X e Do et oro-

nmtehlyaz ohe 2n- i )swﬁlareyub)] ~-AmiRs6 ph@éﬂzrbtﬁ}rl)é]zo&t—hanone

2-(6-{[.1- Ant hracen | i dene] - benzot
oS30yt KU T T ool PR Do AHoNEAn ChEAten-
2-9B®Qﬁﬁeﬁ\h{-ZEX-2ylrmfdﬂéQ| laRi4oYlbenzothiazol-2- ylsulfanyl) -
2-oxo-eth¥lsulfany1) benzot hi azol - 6- y%; benzam de;
N_ll—gl_orpho -yl-efhanone; Z2-Bromo- 2-morpholin-4-yl-

(2_> MabpBehi Nsdr yakr2- oxenebhyk sub T anwl)--benzakhbazol - 62—
%— benzam de;:

aexyERE £ 2= 4 2 s proreab 4L 51l Sa o ety P E arg 1) e el ] -

n%%h@bﬁ%@& 64¥§dt hde s - morpholln 4-yl-2-0x0-
1- NbrphoI|n4 1 %_1 [ 5- g fhenyl 1FLtetrazoI fl
s§thanyey fanyl) benzot lazol-o-yl]-benzamide; 1-Morpholin-

furgn-2- xél{mel tsi@-p\ﬁleh%n@h 80 1ol s henzathh 2zl 1 2-
yl sul fanyl) - et hanone
2-fL@2apf2-¢2] trditchl Fdrdipldéﬁy1jarﬁm¢ﬂ(E)@Jqut@eﬁépla?n nol
%‘i%%?f? ghaYrL lélf%ny%)—'{ %I (2,6-Dichloro-phenyl) -meth-
rpholi anone;
2-(E6- {y[lld@zt@]o@mrgh}eﬂweb)zoﬁb@hzolﬁ(}ylsulfanyl) -1-
( nej - amnal -benzothigazol : 2; yl-syl f - 1- _
Ehpbbdensh - o il hezobhi8zel 1 20/ AL RREAY T Freen
2-(6-{[1-(4-Fl uoro-phenyl)-neth(E)-ylidenel -am nol - ben
zot hi azol - 2-yl sul fanyl)-1- phol i n- 4-yl - et hanone;
2+ Fhuer o- N-[ 2- (2- nor phol i n-4-Y1-
2- oxo- et hyl sul fanyl) - benzot hi azol - 6-y1] - benzam de; 2-
Met hoxy- N-[ 2- ( 2- mor phol i n- 4-y1-2- oxo- et hyl sul fany1) -
benzot hi azol - 6- yl]-benzanide; 3,4-Dichloro-N[2-(2-
nDrpholln 4 y1l- 2- oxo- et hyl sul fanyl) - benzot hi azol - 6- y1]



18. The nmethod of claim 16, wherein said vira

infection is associated with a condition selected from
wo b@ogewsp consi sting of Dengue fever, Yell ow PEWE82009/045921

West Nile, St. Louis encephalitis, Hepatitis C, Mirray

Val | ey encephalitis, and Japanese encephalitis. 19.

The nmethod of claim 16, wherein said virus is a Dengue

VHEusyliQéneH?&minﬂﬁnmén@btbhatniﬂl%yhﬂuﬂﬂanwlsaﬂd

DRNOUROYLLUS | 5. 28lacted brom the. or qup, canststing ofc,-
CHEDﬁylgdemhefamnuﬁaﬁ@nmbtahazmifﬁﬁyknmhﬂanassemkated
Wt h ue, f ever The im21,
WP LS 4 Berfe T Ber o EICer aol o + YoM ERBO b By v 1™
conrsixstengyofutassli) G&bnd@ﬁ@ﬂ&zéfﬁ@ﬂyl deﬁ@uemide; 2-
heno rhaglc eye ndr one, d.dengue shock _s one.
A ST o S RS Sk ch T eanben Lok
Coeadnint st&at§-ofl 0fheatzaleast one-mgentorseeckbed2from
the group conS|st|ng of antiviral_ agent, vaCC|ne and
i ACEPREOR” 4~ 21 2 e wethod  of 2 oY & 1 92§Ot%ﬁéF@ﬁn sata

amMdnvibhake pgentcd s, R-bBavikbln, 3-a25:arthe Jmhhed-of 1) -
claim 23, wherein sald ant|V|raI agent 1s CIdOfOVIr

26 TRENARE bR Of L W1 i3 - Nulef &% HhsaicdcitatePeer on(§s
pegyhatednzothiazol-2-ylsulfanyl) -N-[2- (2-morpholin-4-y1-2-

oxo-ethylsulfanyl) -benzothiazol-6-yl]-acetamide;
Cyclohexanecarboxylic acid [2-(2-morpholin-4-yl1-2-0x0-
ethylsulfanyl) -benzothiazol-6-yl]-amide; 2-(1-Methyl-1H-
imidazol-2-ylsulfanyl)-N-[2- (2-morpholin-4-yl-2-ox0o-
ethylsulfanyl) -benzothiazol-é-yl]-acetamide; 2-
(Benzothiazol-2-ylsulfanyl)-N-[2- (2-morpholin-4-yl1-2-0x0-
ethylsulfanyl) -benzothiazol-6-yl]-acetamide; 2-(4,5-
Diphenyl-4H-[1,2,4]triazol-3-ylsulfanyl)-N-[2-(2-
morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-
acetamide; 2-(4-Methyl-5-naphthalen-1-ylmethyl-4H-
[1,2,4]triazol-3-ylsulfanyl)-N-[2-(2-morpholin-4-yl-2-0x0-
ethylsulfanyl) -benzothiazol-6-yl]-acetamide; 2-(4-Methyl-
5-phenyl-4H-[1,2,4]triazol-3-ylsulfanyl)-N-[2-(2-
morpholin-4-yl-2-oxo-ethylsulfanyl)-benzothiazol-6-yl]-
acetamide; N-[2-(2-Morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl]-2-naphthalen-l-yl-acetamide; 1-(4-
Benzothiazol-2-yl-piperazin-1-yl)-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-l-yl-ethanone; 2-(lH-Benzoimidazol-2-
ylsulfanyl)-1-morpholin-4-yl-ethanone; l-Azepan-l-yl-2-
(l1H-benzoimidazol-2-ylsulfanyl)-ethanone; 2-(1H-
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Benzoimidazol-2-ylsulfanyl)-1-(4-methyl-piperidin-1-yl1)-
ethanone; 2-(1lH-Benzoimidazol-2-ylsulfanyl)-l-pyrrolidin-
l-yl-ethanone; 2-(1H-Benzoimidazol-2-ylsulfanyl)-1-(4-
phenyl-piperazin-1-yl)-ethanone; 2-(Benzooxazol-2-
ylsulfanyl)-1-(3,4-dihydro-1H-isoquinolin-2-yl)-ethanone;
2-(2-0xo0-2-piperidin-1l-yl-ethylsulfanyl)-benzooxazole-5-
carboxylic acid; 2-(6-Nitro-benzothiazol-2-ylsulfanyl)-1-
piperidin-l-yl-ethanone; 1-(4-Benzothiazol-2-yl-piperazin-
1-y1)-2-(benzothiazol-2-ylsulfanyl)-ethanone; 2-(1-Phenyl-
1H-benzoimidazol-2-ylsulfanyl)-1-(4-phenyl-piperazin-1-
y1l) —ethanone; 2-(6-Nitro-benzothiazol-2-ylsulfanyl)-1-(4-
phenyl-piperazin-1-yl)-ethanone; 2-[5-(Benzothiazol-2-
ylsulfanylmethyl)-[1,3,4]oxadiazol-2-ylsulfanyl]-N-
cyclohexyl-acetamide; N-{2-[2-0x0-2- (4-phenyl-piperazin-1-
yl)-ethylsulfanyl]-benzothiazol-6-yl}-propionamide; 2-(6-
Nitro-benzothiazol-2-ylsulfanyl)-1l-pyrrolidin-1-y1-
ethanone; 4-Methyl-N-[2-(2-oxo-2-piperidin-1-yl-
ethylsulfanyl) -benzothiazol-6-yl]-benzamide; N-{2-[2-0xo0-
2- (4-phenyl-piperazin-1-yl)-ethylsulfanyl]-benzothiazol-6-
yl}-acetamide; 4-Chloroc-N-[2-(2-oxo-2-pyrrolidin-1-yl-
ethylsulfanyl) -benzothiazol-6-yl]-benzamide; 2-(6-Amino-
benzothiazol-2-ylsulfanyl)-1l-pyrrolidin-1l-yl-ethanone; 3-
(4-Benzothiazol-2-yl-piperazin-1-yl)-1-(4-fluoro-phenyl) -
pyrrolidine-2,5-dione; 2-(1lH-Benzoimidazol-2-ylsulfanyl) -
1-(3,4-dihydro-1H-isoquinolin-2-yl) -ethanone; N,N-Diethyl-
2-(5-methyl-1H-benzoimidazol-2-ylsulfanyl)-acetamide; 2-
(Benzothiazol-2-ylsulfanyl)-1l-pyrrolidin-l-yl-ethanone;
3,4-Dimethoxy-N-[2- (2-morpholin-4-yl-2-oxo-ethylsulfanyl) -
benzothiazol-6-yl]-benzamide; 2-Bromo-N-[2-(2-0x0-2-
pyrrolidin-l-yl-ethylsulfanyl)-benzothiazol-6-y1]-
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- (1H-Benzoimidazol-2-ylsulfanyl) —acetyl] -piperidine-4-
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carboxylic acid amide; 1'-[2-(4-Ethyl-5-phenyl-4H-
[1,2,4]triazol-3-ylsulfanyl)-acetyl]-[1,4"]bipiperidinyl-
4'-carboxylic acid amide; 1'-[2-(1H-Benzoimidazol-2-
ylsulfanyl)-acetyl]-[1,4"']bipiperidinyl-4"'-carboxylic acid
amide; 2-(Benzothiazol-2-ylsulfanyl)-1-[4-(4-fluoro-
phenyl)-piperazin-l-yl]-ethanone; 1-(4-Benzhydryl-
piperazin-1-yl)-2- (benzothiazol-2-ylsulfanyl)-ethanone; 1-
[4- (3-Chloro-phenyl) -piperazin-1-yl]-2-(6-nitro-
benzothiazol-2-ylsulfanyl)-ethanone; 2-(5-Chloro-
benzooxazol-2-ylsulfanyl)-l1-morpholin-4-yl-ethanone; N-{2-
[2-0x0-2- (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-l-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-
yvlsulfanyl)-1-[4-(4-chloro-phenyl) -piperazin-1-y1]-
ethanone; 1-(3,4-Dihydro-l1H-isoquinolin-2-yl)-2-(l-methyl-
1H-benzoimidazol-2-ylsulfanyl)-ethanone; and 2-(1-
Benzenesulfonyl-1H-benzoimidazol-2-ylsulfanyl)-1-

pyrrolidin-l-yl-ethanone.

14. The method of claim 8, wherein the compound of
Formula I is 1'-[2-(Benzooxazol-2-ylsulfanyl)-acetyl]-

[1,4"]bipiperidinyl-4'-carboxylic acid amide.

15. The method of claim 8, wherein the mammal i1s a human.

16. The method of claim 8, wherein the viral infection is

a flavivirus infection.

17. The method of claim 16, wherein the flavivirus virus

is selected from the group consisting of Dengue virus,

&3

K1.327198192



WO 2009/149054 PCT/US2009/045921

West Nile virus, vyellow fever virus, Japanese encephalitis

virus, and tick-borne encephalitis virus.

18. The method of claim 16, wherein said viral infection
is associated with a condition selected from the group
consisting of Dengue fever, Yellow fever, West Nile, St.
Louls encephalitis, Hepatitis C, Murray Valley

encephalitis, and Japanese encephalitis.

19. The method of claim 16, wherein said virus 1s a

Dengue virus.

20. The method of claim 19, wherein said Dengue virus is
selected from the group consisting of DEN-1, DEN-2, DEN-3,
and DEN-4.

21. The method of claim 19, wherein said viral infection

is associated with Dengue fever.

22. The method of claim 21, wherein said Dengue fever is
selected from the group consisting of classical dengue
fever, dengue hemorrhagic fever syndrome, and dengue shock

syndrome.

23. The method of claim 8, which further comprises co-
administration of at least one agent selected from the
group consisting of antiviral agent, wvaccine, and

interferon.

24. The method of claim 23, wherein said antiviral agent

is Ribavirin.
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25. The method of claim 23, wherein said antiviral agent

is cidofovir.

26. The method of claim 23, wherein said interferon is

pegylated.
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