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[00003] Dengue fever (DF) is an acute febrile disease
caused by one of four closely related virus serotypes
(DEN-1, DEN-2, DEN-3, and DEN-4). Dengue fever is
classified based on its clinical characteristics into
classical dengue fever, or the more severe forms, dengue
hemorrhagic fever syndrome (DHF), and dengue shock
syndrome (DSS). Recovery from infection from one serotype
produces life-long immunity to that particular serotype,
but provides only short-lived and limited protection
against any of the other serotypes (37). Dengue is a
member of the Flaviviridae family which are enveloped,
positive-sense RNA viruses whose human pathogens also
include West Nile virus (WNV), vyellow fever virus (YFV),
Japanese encephalitis virus (JEV), and tick-borne

encephalitis virus (TBEV) among others. Dengue
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sudden onset_of fever,
increases in long-distance travel have contributed to the
increase and spread of dengue disease. The characteristics
of dengue as a viral hemorrhagic fever virus (arthropod-
borne, widely spread, and capable of inducing a great
amount of cellular damage and eliciting an immune response
that can result in severe hemorrhage, shock, and death)
makes this virus a unique threat to deployed military
personnel around the world as well as to travelers to
tropical regions. Preparedness for both biodefense and for
the public health challenges posed by dengue will require

the development of new vaccines and antiviral

therapeutics.



headache, back pain, joint pain, a neasles-like rash,
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hospitalization each year and a case fatality rate of

about 5% (37).

[00006] The pathogenesis of DHF/DSS is still being
studied but is thought to be due in part to an enhancement
of virus replication in macrophages by heterotypic
antibodies, termed antibody-dependent enhancement (ADE)
(8). During a secondary infection, with a different
serotype of dengue virus, cross-reactive antibodies that
are not neutralizing form virus-antibody complexes that

are taken into monocytes and Langerhans cells (dendritic
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[00008] The dengue genome, approximately 11 kb in length,
consists of a linear, single stranded, infectious,
positive sense RNA that is translated as a single long
polyprotein (reviewed in (29). The genome is composed of
seven nonstructural (NS) protein genes and three
structural protein genes which encode the nucleocapsid
protein (C), a membrane-associated protein (M), and an
envelope protein (E). The nonstructural proteins are
involved in viral RNA replication (35), wviral assembly,
and the inflammatory components of the disease (19). The
structural proteins are involved mainly in viral particle

formation (22). The precursor polyprotein is cleaved by
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cell. Essential stages or process during the virus life
cycle would be possible targets for inhibition from an
antiviral drug and include binding of the virus to the
cell through the E protein, uptake of the virus into the
cell, the capping mechanism, the viral proteinase, the
viral RNA-dependent RNA polymerase, and the viral

helicase.

[00009] Current management of dengue virus-related
disease relies solely on vector control. There are no
approved antivirals or vaccines for the treatment or
prevention of dengue. Ribavirin, a guanosine analogue, has
been shown to be effective against a range of RNA virus

infections and works against dengue in tissue culture by



di stinct serotypes of the virus which each cause
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acquisition of disease, or for those that have previously
been exposed to dengue, could prevent infection by another
serotype of virus and decrease the chance of life-
threatening DHF and DSS. Having an antiviral drug would
also aid vaccine development by having a tool at hand to
treat complications that may arise due to unegqual immune
protection against the different serotypes. Although a
successful vaccine could be a critical component of an
effective biodefense, the typical delay to onset of
immunity, potential side-effects, cost, and logistics
associated with large-scale civilian vaccinations against
a low-threat risk agent suggest that a comprehensive

biodefense include a separate rapid-response element.
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treatment or prophylaxis of a viral infection or
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wherein R1 and R2 are |ndepbndé |y hydrogen, alkyl,
al kenyl, al kynyl, or undub: |P&ted or substituted
cycloalkyl, arylalkyl, ary RR1 and R2 together may
form a substituted or unsubstituted ring, which may
i nclude one or nore heteroatons in the ring; and Ar
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Ar is substituted or unsubstituted aryl or
heteroaryl;
said cycloalkyl, arylalkyl, and aryl group substituents
being one or more radical (s) independently selected from
the group consisting of a straight- or branched chain
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen,
polyfluoroalkyl, polyfluoroalkoxy, carboxy, cyano, nitro,
amido, amidoalkyl, carboxamide, alkylthio, alkylsulfinyl,

alkylsulfonyl, sulfonamide, and mercapto.

[000011] The present invention also provides a method 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



the group consisting of a straight- or branched chain
al kyl , al koxy, al koxyal kyl, al koxyal koxy, hal ogen,
wp@odogfik1eer oal kyl , pol yfl uor oal koxy, carboxy, CBRERUS2008/064662
nitro, am do, am doal kyl, carboxanide, al kyl t hi o,
al kyl sul fi nyl al kyl sui f on onam de, and
tm%?%%gto %%ﬁﬁﬂ%ﬁ %% ?r%%y%c{:b L%Wa%Qa%tages of the
PRk B8R ut 1 FWENY | KRt db becoNe: appar&nt . from t he
followi ng description and appended cl ai ns. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 000013] The conpounds of
the invention are of the f{wllow,ng general Formula I
ORL Ar-SN O\ R2 8 WOIRP008M 147962
PCT/ US2008/ 064662 wher®iisRINand R2 are i ndependent |y
hydrogen, al kyl, al kenyl, sl kyRgl, or unsubstituted
or substituted cycloal kyl, arylalkyl, aryl, or RL and
R2 together may form a substituted or unsubstituted
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alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen,

polyfluoroalkyl, polyfluoroalkoxy, carboxy, cyano, nitro,
amido, amidoalkyl, carboxamide, alkylthio, alkylsulfinyl,

alkylsulfonyl, sulfonamide, and mercapto.

[000012] Other objects and advantages of the present
invention will become apparent from the following

description and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

[000013] The compounds of the invention are of the

following general Formula I:



preferably, Ar is a di-substituted phenyl with one
substituent as am do and the other one as nethoxy.
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: f
2 Rty %QG%P&F@%%%W&@% Liddn T It SIS one
oﬁ%ﬁdﬂ@&r&ﬁdmﬁm%m@%ﬁi@ assdci at ed therew th,

conprising admnistering in a therapeutically
ef f &eti v Amotim tHed ‘h%dﬁ%@%th% Eggtwjeo‘?r

neopoyne of Formula | described above. [000017]
Preferably, the manmal is a human and the viral
sanie@y¢kma1EYb,f¢aw1@1kw%,imﬁ@caimh givprie piled el byt s

flavivirus virus i sele%é%geiﬁ m 1 he_ g{ecg Led from

con%l Srtll ng OI? ngue VI rus,

tHeverowp rtisn s Japangser encephal ¢t s Nrrbmanéwéb Chaln
tick-borne encephalitis _virus. Most preferably, the
aprabi Vi HERXY s &l ERRgek Yl r 1t k%%Y%%%%%Yerﬁﬂ??ﬁpgroup

p&%%§1§5£5§ﬂ§¥l[f%%i ffﬁ@%galigib3'caf56&§fm%ﬂano, nitro,

0018] Preferably, the viral infection is associated
amwd©,aamtdm&lkwm,seaemwaﬁmid©n11hbygt@u® cohisy stwhgiof 1,
st Nile, St. Louis

%E%g fia ?%f iéﬁ??T% %Z WSS TRy encephalitis,

and Japanese encephalitis. Mst preferably, the viral

[000®T4 ] ONp i St ASHOCY ad £eh Wh £ R'Dengue’f eyesn whekei N sai gb
Dengue fever is selected fron1th@ﬁ%roup consi sti ng of

PetEesilehy, dehgue 3 eVeRo- enguet Wepdrvhayy £ $eseras amido-
d d 000019] Th
pﬁ%{ﬂf 3'%&?@1‘93 &F é‘xﬁ cﬁﬁs&lf?é%f { r?é‘?u d ] €

resen may a SO conprise
1@%@@ﬁﬂ@%ﬂ%@ﬁpm Meummammwmm@mwmwawh

Ri bavirin or cidofovir; b) vacci nes; and/or c)

APt AT brehenyl and p~ [27 (4-ox0-4H~
benzo[d] [1,2,3]triazin-3-yl)-acetamido] -phenyl. Again

preferably, Ar is a di-substituted phenyl with one
substituent as amido and the other one as methoxy.
Examples of this type of phenyl include m-phenyl-
acetamido-p-methoxy-phenyl and m- (3-methyl-butyramido) -p-
methoxy-phenyl.

[000015] Most preferably, the compound of Formula I is N-
(4-Diethylsulfamoyl-phenyl)-2-(4-ox0o-4H-quinazolin-3-yl) -
acetamide. Exemplary compounds according to the invention

are shown below in Table 1.

[000016] The method of the present invention is for the

treatment or prophylaxis of a viral infection or disease



or pegylated interferons. Definitions [000020] In
accordance with this detail ed description, the
w0 od0Bo¥d9sYy abbrevi ations and definitions appl yPCT/USI008064662
be noted that as used herein, the singular forns "a,"
ude Iural re erents unl ess the

a%%%?%%(te‘gr%%?t?wﬂ%r a?%“%; ot Bt hi SEM DS W D8 147962
£ IRGT4 3520084 0646625 « £ 00RO 2} o Tihe @&bat | Rahh ONSi Wi sedtssed

herein are provided solely for their disclosure.
theterhg her@npeynd t @f peorwohst b udes asiked aalressi on
regardi ng antedating the publications. Further, the
dates of publication provided nay be different from
[@0@0 HE] uak r pidot dlchy otnh@Iattaeanalmhl@ha ayamesdd tohdeviral
. i nde endentl onfj rped 0022 Where a range of
IR l%r%vfrcjdae%llvﬁuts %‘%oomlﬁ%t%%%%rabl% the
fw\tert/@@é ng; Mgl ugs i §e§é‘@@é@a§§&9 tﬁ@egr&@@e&o@@ﬁstpf\r@rof
limts of these snmaller ranges may independently be
D@mw@d@drw, tW@sisd’éilervusmd extliowabgver virus,
e0é£|call fluded limt |n the stated L range ltlS
? ST at ¢ range S el Udey one or' t% of the ?p
viamgesrroea(cfbx@f@garelyherh@o;tre@ivhh@@el$ ne | Dstegh ¢ I\thSs
are also included in the invention. Al so contenpl ated
S € HRY £ R0 WS t HatU® P90 § HiHE the Y ety rdyes. DEN-3,
22 0090¢3] Unl ess defined otherwi se, all technical and
scientific terns used herein have the same neani ng as
commonl y under st ood by one of ordinary skill in the
y s. and_materj or equi val ent
0938 e P LT hEd e 7 bah HTSO beohokl T ocaTad
wptiacd i €en@ ti@stidDect A | £ publ tieatdonso st piethg of
herein are incorporated herein by reference to

Den$es oseveamnd Hesed¥ b Toe nttHods bhd/ oF - wetefials in
W the
MRS Ol AL Lo BUBLLEHA 000, oI PR o nd
Jap@memﬁnemcephahnnnal "Md ot mmeimm&@lpf theativent ,
f%ﬁ%éﬁ%gob%?geégh{g%egl gh $§§BSE;§%5E¥n%%érein said
Dengue fever is selected from the group consisting of

classical dengue fever, dengue hemorrhagic fever syndrome,

and dengue shock syndrome.

[000019] The method of the present invention may also
comprise co-administration of: a)other antivirals such as
Ribavirin or cidofovir; b) vaccines; and/or ¢) interferons

or pegylated interferons.

Definitions

[000020] 1In accordance with this detailed description,

the following abbreviations and definitions apply. It must

W ”

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

W ”

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

context clearly dictates otherwise.
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l[imted to, humans, experinental animals including

rats, mce, and gui nea pigs, donmestic and farm
w@niosas®e2 and zoo, 11 WD 2008/ 147962 PCT/ US2008¢ D641862064662

sports, or pet animals, such as dogs, horses, cats,

cows, and the like. [000025] The term "efficacy" as

used herein in the context of a chronic dosage regine

refers to the effectiveness of a particular treatnent

[0G02E] Effd caeylicani bes neasuliesedasete b £hangeowided
the course of the disease in response to an agent.

STMZ@]’ITW@Q%J@Y%S_%:LR%@%%“ %t%%w%}% i9 Ehaoe
cSPDLEXta Of 2, chuRNLE; L cALIBIY, [oal MG BLS Lo he

ectiveness of a particular treatnment regine. This
punt] amiesoms balhantces r of tled fdzaey, of oxilel tyaf{eon. proviged

ef fects. and patient taol erance of ormul ation or
e T S O e T ah Pt ahaa b LA | eSS pgpnien
nENrot e edmai stdatd oent Bgi &dn £ Orlies consi der ed

"successful" it nust balance different aspects of
patient care and efficacy to produce a favorable

' 2 (T Lreating. e
[@¢¢%§?Leﬂﬁﬁéggﬁ% %%%Qgi{% J£$€£%s£% $éé€§$%@b r%fé? to
uodd ags o dg) Bhaesesaed 1ipharvacoh@grehhe and physhed ogedal The

effect. The effect nay _be prophylactic in terns of
IR RV et Y ngP BT T parttat 19 W%%n% hgt A df YEEse, mAY

1 SYEPL QR OF  Gondi b oryd dher eof nang o1 1 e FRYs B8 ect to any
therapeutic in terns of a partial or conplete cure of
sredi seaskl voondl tden, L syhpt om the sdveederaidectiWhere the

s@é%e{f’i bﬁér?de to, the di sgase, Tbh?etlll e id ejgiﬁf{‘é; rdiges
ised” herern, ‘covers any tfeatment of a disease in

exa®lng Slche aso@chusBnsheds imel waes: 1 {m)tprevending
.the disease fromoccurring in a subject which may be
l?ﬁ%%ﬁ%%o%%dtQ% IR e Qea %@thﬁﬁﬁmﬁﬁaV%@ Pttty

v &1 agnosed: as, PV Noh ik  thi - & refaMSINGs the clinical
synptons of the disease not to develop in a subject

that nmay be predi sposed to the 12 WO 2008/ 147962
[5683}§?00§Aﬂ§§§§§efined otherwise, all technical and

scientific terms used herein have the same meaning as
commonly understood by one of ordinary 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.

[000024] By “patient” or “subject” is meant to include
any mammal. A “mammal,” for purposes 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,

11



di sease but does not yet experience or display
synptons of the disease; (b) inhibiting the disease,
W0 2@38/14m62 est i ng or reduci ng the devel opment PET/URI®08/064662
di sease or its clinical synptons; and (c) relieving
the disease, i.e,, fausin(gl?1 regression of the disease
SRror Tt LSyt Pl or SEOndT i OnES THREI TRy GLS Covsy
apatient] sksuffering fromdi sease related to
pat hol ogi cal inflammation i s contenpl at ed.
Preventing, inhibiting, or relieving adverse effects
b ot 0 ho ' An [ ver. |l o
[B00 o ol BB e or are stien Cats e By the
cqiyst ol ©fi £ abhr srespohsesgd oreqappropféeat et d nfhanmmat i on
resent in a I ol ogi cal system over |on eri ods_ of
CHiTRiare et St cont At edt- T%@H@%Tt"%@g%ﬁﬁ%i "Effsfelf%fi‘%y
cd® B kvl L Qup, e ef e abl yngdayk ngh & rom 254 0o 40che
carbon atons and nore preferably 2 to 6 carbon atons
dagekdavimgrasrdessttd andpreferably from 1-2 sites
of al kenyl unsaturation. [000029] "Al koxy" refers to
the group "al kyl-O-" which includes, by way of
exanpl e, net hoxy, ethoxy, n-propoxy, iSo-propoxy,
[00M2 OKY, THerte bt Oxy;cses” bak oxyed Mmgentoxyn the context
n-hexo&g,,1,2-dinethy|buto§¥, and the |ike. %EOOOBO
OF b LYHOREF eY 553 g hestI BRE b Gliehed=al Kyt <ot Supsveness
ohayingrfromdr tor I £ bore 2l 0B, 11dl § erNath¥ed Va Iathce
6 carbon atons. This termis exenplified by groups
okuehfieacyethyxicithut gl 9. n-hiepe i feoctylamhdoatheent
A Crac TR, ESLALEG! 0oh 1% 0UD,: N 00003
c&as bogyed | Cagd otipe of i & O ®r tH Jir €@t boidmat o1st havi kg
a  single ring (e.g., phenyl) or multiple condensed
TeIHNR TPy, CoOmapht iyt ofUErt i i) " whi ChY o rfetretr
Al AYSe MBYa Ol WO 2008L147962 P4 L@@@P@Aagf‘l@@%r&@yce
not be aromatic (e.d., 2-benzoxazolinone, 2H1, 4-
a berzoxazl a-B{dHroneytammde t he |i ke) provided that the
poi nt of attachment is through an aromatic ring atom
"Substituted aryl"” refers to aryl groups which are

[000027] The terms “treating,” “treatment,” and the like
are used herein to refer to obtaining a desired
pharmacological and physiological effect. The effect may
be prophylactic in terms of preventing or partially
preventing a disease, symptom, or condition thereof and/or
may be therapeutic in terms of a partial or complete cure
of a disease, condition, symptom, or adverse effect
attributed to the disease. The term “treatment,” as used
herein, covers any treatment of a disease in a mammal,
such as a human, and includes: (a) preventing the disease
from occurring in a subject which may be predisposed to
the disease but has not yet been diagnosed as having it,
i.e., causing the clinical symptoms of the disease not to

develop in a subject that may be predisposed to the

12



substituted with from1 to 3 substituents sel ected
from the group consisting of hydroxy, acyl,
w@eooBamiosn, thiocarbonyl am no, acyl oxy, al kylPCT/US2008/064662
substituted al kyl, al koxy, substituted al koxy,
al ken substituted al ken yn substituted
el gL e W s e T e S ey Sfgme of
L1 0AEYd 6 ; ANd NOLEH BONY] QX Yshe & HOLHE Ponyd am NOresting
ani not hi ocar bonyl ami no, aryl, substituted ary
CRAr R HXGI NG ube i @‘f%bom@/%x@/f Ly cll b &IXYOT its clinical
ut ko e 0 subst e
ﬁggé%%%r oxy?&L %%r%%%%ﬁ€l%§g & %é%gtu% & LadLS ﬁb
ré@ﬁeggmgmquOMWe @ﬁ@@@aylan@afboxwéaéymﬁtomar©nxyl-
su Stltuted al kyl , carboxyl -cycl oal kyl, carboxyl -
CRUBEET U edT TYRE Jo%‘F k%/lpaE%?bex%l%lf?’f ring rrom-disease

rEBEDOXYE 5 subsit b 14k £da afﬂ/flaﬁ%@%ﬁ/'L[‘@t@cB&@éIﬁ(}Llated

car boxyl - substlt ed heteroaryl,
Pt@v@m&yﬂl%etmm@/ml@g, c<a1f bwl,rie\sub@stactlmle@e effects

het I|c ar ano thlol h|oalk
T o R HTRaI Ryt b St T Stk Pk e S B Loas
o;t httﬂﬁé yeimdxcm oded aw@hi y&ausé@b@lﬁm e@hyéﬂi@r@m@m yl,

t hi ocycl oal kyl, substituted _thiocycloal kyl,

e HR et er ot yePTen T SUbsT ¢ ut ekl ST bHet e Byt cin @
bEYEOBLKY | u@&@ﬁ%&@% efh Gy ChORI Kyl . o £ QUARL AL AO. 4150

guani di nosul fone, hal o, nitro, heteroaryl,
ceubstptated. het eroaryl, heterocyclic, substituted

het erocycl i c, cycloalkoxy, substi tuted cycl oal koxy,

het er oaryl oxy, substituted heteroaryl oxy,

het erocycl yl oxy, substituted heterocyclyl oxy,
[@XQE28 ponyA Bré gl 7 ©x§d hé ocar Hokyh @Im diooupe Sgéﬁ)e)ﬂemkkw

-S (0)2-substituted alkyl, -S(0)2-cycloal ky
ha‘@(@?%%s%ﬂ%ﬂe@i %%%%| @(Wms a@d}%%l%ﬁ%rab@/ 2 to

(gaghéﬁbéﬁéﬁ§t§gdaﬁ§@fﬂé’atSigagtaf é d ' preferably from
S(0) 2-substituted aryl,” -S(0) 2- heteroaryl, -S(0)

1substi¢sted mle]t@my)hrlyrhs:at@(@t)ﬁerhet erocyclic, -5( O) 2 14
WO 2008/ 147962 PCT/ US2008/ 064662 substituted
het erocyclic, -05(0)2-alkyl, -0S(0)2- substituted
[@(b(k(yis] CH DY@z @ Yie fe£5(6) 2risaibstdupitedl @f y+o-7 -¥6ich
( 2- heteroaryl -0S (0) 2-substituted heteroaryl,
P2 Hey éW%%y%fl%ﬁam 0) et RSt i tutedy, n- propoxy,

198t§f8§3§|'cm -butoxy, tert-butoxy, sec-butoxy, n-pentoxy,
n-hexoxy, 1,2-dimethylbutoxy, and the like.

[000030] “Alkyl” refers to linear or branched alkyl
groups having from 1 to 10 carbon atoms, alternatively 1
to 6 carbon atoms. This term is exemplified by groups such
as methyl, t-butyl, n-heptyl, octyl and the like.

"Amino” refers to the group -NH,.

[000031] “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
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0OS(0) 2-NRR where R is hydrogen. or al kyl, -NRS(O0)2-
al kyl, -NRS (0) 2-substituted alkyl, -NRS (0) 2-aryl,

WO NRF140%2 2- substituted aryl, -NRS (0) 2-het ePCHDF1008/064662
-NRS (0) 2- substituted heteroaryl,

0)2 het er oc) cI|c (,0) 2- substituted
m"f'ﬁétré KTl FiLome 29ng ﬁi@ébfj%“?\lR 2H-1,4-
bé&%}ﬁéiiﬁeﬂ @ﬂlkydme, NRS{ 09 12= W]@é%pro%ﬁﬁé(@)@ii\g the

substl ruted aryl, -NRS(0)2-NR-heteroaryl, -

NRS{ 09 2- NREa@lbst § t Ut eeh et @ oz ydromatic ring atom.

" NE;DS( 0, 0 d
%e erd%%ggﬁ£Q§%§¢g£%§+%§ht%r£%§£ %%Oﬁg%k@$fé%%%%$ and
s s &l kyt @di ot h nbinar  Ando di - {sodst tdeted sal kytgant nay

nono- and di-ar | am no, no- and dj - substituted
CRe yPEN A0SO %/l%%d’fgihfﬁ %%far%/ﬁffélm nCY MO and

t@ioéyp&&h}fyéﬁﬁn@et@@%%& am Ney1 MAgssand,; by alkyl,
het er ocycl i ¢ am no, nono- and di-substituted

alﬂe@%yoc%/@kb&si@ltlan@qhoalkm%ym@lk@@yfda -%mkb%mwt@@ ahkeresl ,

avi ng dif.ferent ub tltu nts i nde end Iected
ﬁ ﬂ1mt@%$w%£m§ﬁM%oﬁd£yg :% % ed O

tiad kathidaiy) , asibhst i dmiteshcar yl amh@@@ﬂmwloxy,
substituted heteroaryl, heterocyclic and substituted
a%%@%?%%%wjea%ﬂdoan%%bn@?%{fb% BPR RS Bst 3 it ed aryl

s@é@@f@&té’d &Pﬂ/enﬁ@ﬂ% | OGki NG GF Q4IPS § h as Boc,
Cbz, fornyl, and the {e or substltute Wi t - SO2NRR

Cyw&w&ﬂKbX$,rﬁwb$mﬁWmtﬂdi¢Y@doa{D@@@BZ@etéy@axyﬂ¢®d
refers to clic alk s of carbon

s ort et Ot o R Lot e faer St B e

hof e exafPl €1 oLyl Opropydl, cy£Hobuya1ky Ty cdopestyl 5
cycl ohexyl , cycl ooctyl and the |ike. Excluded from

SW@ﬁ%l%H#¢%l@1%&#6ﬂ@9¥ﬁﬁ%¥lr¢Y@ﬂ%@k Yl FUPROBUEh as

%g%g% '_%Y@Ié:al &é%ﬁ%ﬁf %r{r@%??sé\grﬁdf@ﬁguted
aloge s'to uo 7 or o
ay byocarioo x piive t¢ 0Q0034] CHdbexpar yistefersd tioeaaroaryl,
aromatj c carbocyclic 0 f from2 to é%?carbon
Oy PR o 10 4ot o RO SE St Gl 9 o (o QS
c&ONStPLAMNIIOf OYYIEN, t1iH & T ogemi ety BUl Swbs i £ty t he
ring or oxides thereof. Such heteroary
thiocalkyl, thicaryl, substituted thiocaryl, thioheteroaryl,
substituted thioheteroaryl, thiocycloalkyl, substituted
thiocycloalkyl, thiocheterocyclic, substituted
thioheterocyclic, cycloalkyl, substituted cycloalkyl,
guanidino, guanidinosulfone, halo, nitro, heterocaryl,
substituted heterocaryl, heterocyclic, substituted
heterocyclic, cycloalkoxy, substituted cycloalkoxy,
heteroaryloxy, substituted heterocaryloxy, heterocyclyloxy,
substituted heterocyclyloxy, oxycarbonylamino,
oxythiocarbonylamino, -S(0);-alkyl, -S(0);-substituted
alkyl, -S(0),-cycloalkyl, -S(0),-substituted cycloalkyl,
S(0),-alkenyl, -5(0),-substituted alkenyl, -S(0);-aryl, -
S(Q),-substituted aryl, -S5(0);-heterocaryl, -S(0);,-

substituted hetercaryl, -S(0);-heterocyclic, -S(0);,-
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groups can have a single ring (e.g., pyridyl or furyl)

or multiple condensed rings (e.qg., indolizinyl or
whesostwenyl ) wherein one or nore of the conde@iFES2008/064662

rings nay or may not be aromatic provided that the

nt ttachnment_js th aromatjc ring atom
F%R%?a@ete¥%%y%%i%7oaé%ﬁ% qﬁﬁ@”he é%%aﬁyl group
smytp@%damﬁl tog(9) fafarmpy idi,peubsexi-desdokryl,
|, I-dioxo-1,2,5- thladlazoles and the |ike.

‘%b@h‘&ﬁlq%@aﬁﬁe c&6h 2a§éﬁ§tl§ﬂt€ﬁeh?f€ﬁgoﬁﬁylbe
f n o
B EET AR SRR AT e e, -
O$ eﬁ)ezr—metm ven chret éerowyiyogfrc@aam haw rgd dtpig, -ams @by alkyl,
nitr gen atons in the heteroaryl ring_and

"QﬁﬁiQﬂ%ﬂ% QﬁﬁﬂQEQNQﬁfYﬂ'oers Her 2héter odtone) i t he

sRSL eI O3 VY aF NG, -IBRE (D AS HOBGRM G/1 S UNRY (0)[,000035]
" Substituted %eteroaryl refers to heteroaryl groups

swip cht ared siubstieat ed, wiihsS f@banhpueof@ysnibsm e ©) 2
oL EELetd ram Lie. Lo, const o) N0l N O ARY -

acylam no, i ‘ocar onylam no
setbsititdedallay Kyl N k@»(%Nf&tah@tlltum &ONR,

al kenyl substltuted alke al kynyl substltuted
RS TOFE Bt o o N k) SRR S A ot AR G nOR-

s @ PagYd o h@E%P@&PyPOWN}@M@ Aamnecarionylanino,-
am not hi ocar bonyl am no, aryl, substituted aryl,

N%&y®bxWR.ayhﬁﬂununaﬁjhﬁ@ﬂnmqukwmh@ahkniy1s hydrogen or

tltuted C al k het er oar yl ox ubsti.t ut ed
A PR oA o A LR DR R o o A Phrs b4 Scea
ab@prmymw@@% cat Doxyd ar RLHOXY) ahdyd~ 463 WD -
2008/ 147962 PCT/ US2008/ 064662 car boxyl - substi t ut ed
Stawwtu*e%%%&x/larw%%mm Tt bokyre taumaty tamiee, mono-

a&i’% ﬁém%é’&’xﬂé@é %ag(i}?é&%&' Iﬁ%’ét'%ﬁée&j aryl,

car eteroaryl, car substituted heteroaryl,
he%&tmnw@lmnEHmmw@J|mgn@anbmiyﬂksw®6$timmmmh heterocycllc
het er oc C|IC car

t hi .ol t hi
Rt L T e T e ST T e Mot Pty SR Elent

sl OBFYdnt & him&g@fﬁ@@ﬁﬁdy sSubstdd ut esh thioheterparyl
t hi ocycl oal kyl, substituted thiocycloalkyl,

CQmﬁ{ﬁﬁgQgc@@c¢l%ylsu%@@$¢{ﬁ@%pd 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

-S0,NRR where R is hydrogen or alkyl.

[000032] *“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.
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t hi oheterocyclic, cycloal kyl, substituted cycl oal kyl,

guani di no, guani di nosul fone, halo, nitro, heteroaryl,
wGaistiaer ed heteroaryl, heterocyclic, substitRPCEUS2008/064662

heterocyclic cycloalkoxy, substituted cycl oal koxy,

ryl substl ted heteroaryl ox
ik eEvapain UL 9eh 6t et et oyl Jiaxy, chlore,
b@@m§a§@@ny$@@nrux oxythlocarbonylanlno -S(0) 2-al kyl,
-S (0)2-substituted alkyl, -S(0)2-cycloal kyl,
-S(0) 2-substituted cycl oal kyl, - S(0)2- alkenyl -S

G et bt e B T L) s bt Bty e qpovetic

gswwgtéfufﬁﬁnh@temob@y&arbémOaﬁbM@t&m@cyctm04 -15 ) 2eatoms
subst i ed heterocyclic, -0S(0)2-alk -0S(0) 2-
b%%‘i?éu%%%‘“a?%lgrg@é(%ﬁ%sﬁ 19 - %(%@%bsﬁ}m%%n and

s@qfﬁr w1£§¥§)@h@effﬂ@aﬁﬂl@x1&§%(gﬁéké&p5t$ﬁ@ﬁe@eteroaryl

het eroaryl, - (0) 2- heterocyclic,
gr@ﬁé@)cza@db@f@t@t%m%b% eroeyclécy- - BOANRR Wherey R or

Lk S(0) 2- al S (0) 2-
mebe T e st Vg oot b e g nf 5ot ¥
bérub@ﬁmj:@lrt‘ﬁlj aﬁ}yélferrNRS(@)dr hed ex 0af ythe -NRS{&) 2=ed rings

substituted heteroaryl, -NRS(0)2-heterocyclic,
maNRSE 0Y2Y Bubstd t U P et eﬁ’%%‘ﬁﬂcqi?% RUEN=S205 RNR Y1,

atm&gr@tl\ﬁs Ls}%pﬂéﬁ uzgr?daia(g%éﬂlc 0521:20 R'P?(ﬁ(ﬂtlonally,
S(0) 2- NR- substituted aryl, -NRS(0)2-NR-heteroaryl,

th¢d t@ﬁb@&bmsu@étth@tmﬁt¢mm@ﬂzkug¢qup may be oxidized,
-NRS(O 2 NR het er ocycl 0), 2: NR- substjtuted
Lo DR TR el O L et ot LT e end

t16H a@d &yd Bod né:hd Moo - 1 el dAdcﬂﬁ@b@rtalyy,edth@l &yty&m ooms

nono- and di-arylam no, nono- and di 17 WD 2008/ 147962
o PATIUSPDOB/ TEAEE2 S'@bist ¢ bR@dV Ry | 2 P60 fromb. BRI term

%t@%ﬂ@f%@ma%wm&%@%& di ¢ $Hbst t&‘kﬁgdheteroaryl

t eroaryl am no, " nbno- an het erocyclic am n
rnmn’o r@ﬁ@r@htcsudosmeetm@ﬂrmt@rcmgdhamn@mmh and only

symmetric di-substituted am nes ng different
T TS ST eHeHiS v o BTttt 1T et crgipnal Ly
c&ONSI S1hda1 ofr & Kythe Substd tad €shal Kyl sh@rydseroaryl
substituted aryl, heteroaryl, substituted heteroaryl

ey erveyel 4 @hdIeTs ubs t $1 Lf &d- het erocyclic and ami no
groups on the

[000035] “Substituted heterocaryl” refers to heteroaryl
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, amidino,
alkylamidino, thioamidino, amino, aminoacyl,
aminocarbonyloxy, aminocarbonylamino,
aminothiocarbonylamino, aryl, substituted aryl, aryloxy,
substituted aryloxy, cycloalkoxy, substituted cycloalkoxy,
heteroaryloxy, substituted heterocaryloxy, heterocyclyloxy,

substituted heterocyclyloxy, carboxyl, carboxylalkyl,
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substituted aryl bl ocked by conventional bl ocking

groups such as Boc, Cbz, fornyl, and the like or
waosteer ed with -SO02NRR where R i s hydr ogenP@r/US2008/064662

al kyl . [000036] "Sulfonyl" refers to the group -S(0)2R

ere IS selected fromthe group consisting of
O R Ry e T Lt G TRy - o R D Carboxyl-
sebbst i d it @ d- @b keyiky1 Al Mméxylaw;%aﬁ,t | daHeck @l Kymydtituted
arg}, substituted aryl, cycloal kyl, substituted
a

o KyPxy et e vaa Yyl seisex vt eelihet Brobey|heteroaryl,

. 1 . . |
T e e BTl B e A P S S o e,
cattkynyl amsdbsteyated ahkyhyl thtyel loal Kysubstbisttid¢dt ed
ycl oal kyl , |, bstit uted |, het yl,
ti{it Rl ot Hed Bbar 5105 Hot Gty o sublitERRrYLs
s L €1 OeY& | n B e BSr fety nedrhes &) i od 00P037d ubstituted
"PharnaceutlcalIy-accep%able carrier"” means a carrier

thhatvéboaskef bl Tini phepardoige bl phaswaeeut i tad

eRQIROSLLLON. £ foriy a1 om that, Le. generally, safe,,
non--toxi ¢, and n er ol ogical Ty nor erw's
guHnglesi t@pl @uan adthd gl fisles, angbs fyierttdhathésSeroaryl,

acceptable for veterinary use as well as human

S\PEF Hece | RAFeERRt Y v R FREWTH | Gal FYRHEEEpEAbI e

| er excy, pi ipcl u han
D D R e R e R Ay Lo APE

hé{ﬁ?QﬁQ@D@i@ﬁ4@@b§t{@@0@38@eteroaryloxy, heterocyclyloxy,
" Phar rmceéjtkilcall _acﬁ‘?ft able catign" refers to the

St T on of & phar HEEeul T CaT 1y REcept ey ¢S HI T

ox Vet daLesid h ¢Pdh ynaccept@pl-e 1salit,” tefmgrsstipssaktised
which retain the biological effectiveness and

apfEvpert$ €3) oY degduds Whih-areshotubrel 6yréarlyivéer -

er Wi undesi,ab - eut | y-a te
T o e eRay Cea Ty ae eyt hor e Sk Te B
-3 he) compoundsitadhiactyl,sald (©)areederbueglfr em(a) vari ety

f organi c .and i norganic ounter ions _well kngwn in
SHRChr TS T TRT UeT L by ) o SR 61y (8adi um
sROS BSSh el K&t & Y c PBYNESHSIND ) ,-JMBANI, UMOS (0) ,-

tetraal kyl anmoni um and the |ike; and when the
st ettt ec € ontlay hs 20D HSI < ot iGIfalG)vy subarisugpd aryl,

—8§g§ﬂﬁ%eteroaryl, -0S (0);-substituted heteroaryl, -

0S (0)2- heterocyclic, -0S(0);-substituted heterocyclic, -
0S0,-NRR where R is hydrogen or alkyl, -NRS(0O);-alkyl, -
NRS (O) ;-substituted alkyl, -NRS(0O),-aryl, -NRS(O),-
substituted aryl, -NRS(0O),-heterocaryl, -NRS(O),-
substituted hetercaryl, -NRS(0),-heterocyclic, -NRS(O),-
substituted heterocyclic, -NRS(0),-NR-alkyl, -NRS(O),-NR-
substiruted alkyl, -NRS(0O);-NR-aryl, -NRS (O),-NR-
substituted aryl, -NRS(O),;-NR-heterocaryl, -NRS(O),-NR-
substituted heterocaryl, -NRS(O),-NR-heterocyclic, -

NRS (0) ,-NR-substituted heterocyclic where R is hydrogen or
alkyl, mono- and di-alkylamino, mono- and di- (substituted

alkyl)amino, mono- and di-arylamino, mono- and di-
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or inorganic acids, such as hydrochl ori de,

hydrobrom de, tartrate, nesylate, acetate, naleate,
wozaBasmennd the |ike. [000039] PCT/US2008/064662

Phar maceuti cal | y-accept abl e base addition salts can

e prepared fromijnorganic and o nic bases. Salts
= her FYEOTTT oY HOPUA T BiCe it o (e By Sy GFLne . mono-
a1€X 3Pl €ub ORI Yt SO & r POF @BSH B, |hd b UM n@ngpni um

cal ciumand magnesiumsalts. Salts derived from

N arl ¢C bas exmimed ude; o~ butd it PoRst i ilted hotesetyslic
ri ondary : ' . am . such.
Y e R B PO Pty A MR Fecene
seubst tdaited ahdybeamrmesy ¢k (subsd i fubredchal kydyp
am nes, tri(supstjtuted al kyl) am nes, al kenyl ,
G TEaL0w o Kerigt | arf ERCL 1540 KeHt Lk Py Substituted
aspbstid it edy @ keqydsamnesy Wl {spbstit utied-alkepyl ) ana
am nes, tri(substituted al kenyl) amines, cycl oaﬁ/ kyl
samnesutedifeyetoay &yl amd nesine rdfeyes oath kyihg
m.nes,. substituted . cycloal kyl am nes, .di substituted
SHRTEIET anl ey T AT LB e Cr TS £ bl Kot ey ridssbe
seyel oal keny| clam nesymy ) (€ye! oiad kenyd )oammessituted with
tri(cycl oal kenyl) am nes, substituted cycl oal kenyl
~ v WERTSUBS tist HEd 09 cIGalle - ami ne,
trisubstituted cycl oal kenyl am nes, 19 WO 2008/ 147962
PCT/ US2008/ 064662 aryl am nes, diaryl am nes, triaryl
[COPRs] hetelDaryl” adiees,tdi tiet eyoaryl-aM@nés where R
.triheteroaryl am.,nes het erocyclic am nes
L et eroeyct 1€ am meks Oy [ THET B OEYEI 16 AR RS m e L
shst Bnedd | 2 B NEesa Whet ¢l Atsutbeastuta® Ofkdhel, alkynyl,
substituents on the anine are different and are

S'ged ekt e d rokk yhel gratpl condhstiHgtet afxd ,cvcloalkyl,

1 d ] K fit [,
Scy%?o%ﬁ% ,C‘\?%J %%}ft%t'egﬁ%y%?%% yl éjL?:kic %%a#ﬁ%%yl ,
hestdostatyt echeyetoaykenyl |, s@ryt i tihet@rioarytocyclic wherein
eterocyclic,  and the |like. Also i ncluded are am ne
aJFeFe THE thi b S hG Stbkef bemt 0o Y ogotiere peTv L
alben @ noumd 1 0gesa okmye, heferosyelic aipheteroadyl
group. [000040] Exanples of suitable am nes include,
CY@&Q@@kIﬁ, aryl, substituted aryl, heteroaryl,
substituted heterocaryl, heterocyclic and substituted

heterocyclic are as defined herein.

[000037] “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. A
pharmaceutically-acceptable carrier or excipient includes

both one or more than one of such carriers.
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exanpl e only, isopropylamne, trinmethyl am ne, diethyl

amne, tri(iso-propyl) amne, tri(n-propyl) am ne,
weemangloean ne, 2-di met hyl am noet hanol , tronet hBei/N82008/064662

| ysi ne, arginine, histidine, caffeine, procaine,

ni chol i ne, ai ne enedj am he

LOYGRERE m Mo R RYT b b o FRobbr ot HEL o § 7R, 0
Lk PeL 8z ey £ Ph p@rﬁéﬂh@@eummp%w@ce £ hy! piperi dine,

and the like. It should al so be understood that other

"%@Wlﬂ@%lbym¢%wl%% wout'd befesefud , sdbes which
BB e SEPALLE P el anse IR0y o

cmmp&mnﬁunwhmchamﬁetmmtIbkmﬂogi@@DDﬁlér otherwise

Phar paceuti cal | y-acceptabl e acid addition salts
VI P et ed W%W%%W%aﬁjc B STy ahT €€ atd s J”s%’f% Yo

piefhyed £ 1 oM i Nok ganh €a1acd dsy 1 el ydec iy dk kb @kd €, which
acid, hydrobromc acid, sulfuric acid, nitric aci d,

S@h@%pmml@er:am@ from 2 heatikey ©alexsaerd vard fomrganic

organj c. aci ds cl ude acetlc aC|d ro nlc cid
g?%%oflc a0|dalig§rUV|c a0|%ﬁ oxala%gac$d? qo Wa% of

ex@mhoOd Codly d, soSUge) b et &€ Dum red £1 €1 @e) dnac_f;rmémim
acid, tartaric acid, 20 WO 2008/147962
2TPES LER0 087 0626 6Y L &R T BB 19 bz ot eF @i 4 criMprant ke

mé@%éﬁléﬁgwﬁ%éfn§Qéq@asf@tP@@@§f%$§TH§yaCé&ﬁts of organic

et hanesul foni ¢ acid, p-toluene- sulfonic acid,
OJsaim@Warclcaca@ldandsmcwe 4% k@yd{@ﬂ@m:ﬁ]de& dombmkmdome
as a pro-dru Pro-drug ne ound i ch
fEiehee THCBEI T Tar ES GG T aEoA Vi Rhes Dinhe
1Pk®-drug is admnistered to a manmal i an subj ect .
Pro-drugs are prepared by nodifying functional groups
resent in such a way that the nodifications_ may be

[QOQA32L .W%W%t%%%la%ea%%pw%%t THpRmEC on salts

& ol L@§epé9&h UEEo£ o, @f&% 1 WNEE @1 D & Y droxYe s aM N0y
or sulfthydryl group is onded to any group that my

dépel ¢t @akedn | Mot yonic doa@@senexratbucmwa reey h@ﬂr@x@ﬂhple
Oaf1 T sulfh%gé% 09 ug% ngspectlve“% g um S
b %@r%ﬁ el e S but M ar ot™ i MTEY Y ester
ndSndsivRceiBte, $OTHRtErandd besdoatgatler ivatéyes)eglude,
carbamates (e.g., N N .
but are not limited to, salts of primary, secondary and
tertiary amines, such as alkyl amines, dialkyl amines,
trialkyl amines, substituted alkyl amines, 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(cyclocalkenyl) amines,

substituted cycloalkenyl amines, disubstituted

cycloalkenyl amine, trisubstituted cycloalkenyl amines,
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di met hyl am no- car bonyl ) of hydroxy functional groups,
and the like. [000043] "Treating"” or "treatnent" of a
waele@easmel ncl udes: (1) preventing the di sSeasePCT/US2008/064662
causi ng the cIinicaI synptons of the disease not to
develop in a m that may. be exposed t
AP barhis e HHITe A Stte BASbbe oS yars eroary]

aRXRes | e@ﬂ@e@ér&éﬁ@i aym SYEPf o1 10f t & hea &) Seasened 2)
|nh|b|t|ng the disease, i.e., arresting or redu0|ng

he prr gevel bpnEmt Nt t%@lﬁ%@@%@cum@@@%m cal
tPW@E@PE%%cP{ (%ﬁ HE%'%%HQ&W ﬁ?aéfl mlnes Cv%@f@gat

regr essi I 'sease or i nica
1¢£)@t00@k¢k} &t "tiher apest 1 cathys edid et:ktevmam@uamté ameﬁf\e;rent
anmount of a_conpound that, when adm nistered to a

a%n%%ﬁ? SEETCtTRat THh e FeASR, CYSLRFFRE| Shtatiey L

sgbdectusiehs1 tyeat Bl for dhes g sease. allheny,
"therapeutlcal¥y effective anount” wil | vary

cmb@mbkwg oﬁub$1@lt@mwm01<?¢lbkﬁl:se@%@lO@Jlkml
008/1479 PCT/ US2008/ 06466 and its severi
%;%F%Fe éﬁ-L$% ,{ofa{%g hete{oa{%f eh r%% %%cllc,

a® NM%ZDﬂ&é14¥Hﬁ£ fKHi&EQ@O@f@G&ﬁﬁﬁesRﬂ&ﬁﬂﬁ&ﬁu§itﬁ6 or
Formul ati ons of the Conpounds, [000045] | n general,
tRioppotitest Wien ber aH%%%ﬁ%@%r%%Fmrﬁ%ﬁ amino ‘mitrogen, form

a Lher aps %ﬁ&éf@é'éfr eid ectiye, anpnt, by any of the
accepte nodes of adn1n|strat|on for these conpounds.

The conmpounds can be adm nistered by a varlety of

L ncludi ng, -but. n limted to
S800ATL, AT % s it e B eI & by vay of
ek b BY ENOLS, im;swwwhme, tMfathetadmine, diethyl

intraperitoneal, intracerebral, intraarterial, or
2NFRS al €5} bhad PouREs) otk n 5t f%’tﬁ”@?ﬁyl t@b}%%u

et il LN ﬁﬁ?ﬁe,'é’ C@l h& ﬂ&nﬁno?&? al . AppLi ¢ iﬁ’é‘ or
ca recta

sur gi suppository), pd?nonary
1ymﬁmsolsxglmwm&zumxsm1@nn@owu£fﬁe1m@pcprb¢@ﬁwe,these

gqggunds ar € Ifectlve as both |niect bl e, and oral

rabamine, oline, betaine, ethylenediamine,

glucosamine, N-alkylglucamines, theobromine, purines,
piperazine, piperidine, morpholine, N-ethylpiperidine, and
the like. It should also be understood that other
carboxylic acid derivatives would be useful, for example,

carboxylic acid amides, including carboxamides, lower

alkyl carboxamides, dialkyl carboxamides, and the like.

[000041] 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,
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conpositions. The conpounds can be adm ni stered

continuously by infusion or by bolus injection. The
wa@edgak79eaount of the compound, i.e., the actiREI/US2008/064662

ingredient, will depend on a nunber of factors such

as .the s vgéi % of the disease, co ﬂltlon
Cjo‘frl?ju%%Ja e OB ¢ rat e, Cjar@réamja%daqjeﬁi’aﬂl% feht 1R ot

méﬂean@y@lﬁc%lcti@l@ot@ma/n@éuimﬁ@rm@wd pisesh udhe-
route and form of adn1n|strat|on and other factors.

sy bDODUG] aToki ¢33 1 antl ¢ et bpewr i@ &g i £resy- of such
conpounds can be determ ned by standard pharnmaceutica
procedures in cell cultures or experinental aninmals,
[@0@042] f &k cetesurdimgy tdet LS0a (phe-dose. | etdadiri® means
50% of the ul ati on) and the ED50 (the dose

a%e?%fb%%ﬂ“%a%*ll{/%h FFETITYR Th B0 BT RHeSpopul &l i b)) vive

wHEe 40se FaLl@rudet wesh1.0xi€e A thes apawtd ci &f feet Soct .

is the therapeutic index and it can be expressed as
Pxé¢redriag$ oo 1O50Y BOH0d [100 004 £ Theg datac obt ad hedlr $ v

p}@gﬁg@li?cultur$ assays_. @heanlgn%lgégdles can be
used i n fornula |ngya range of osage Tor St

c heureas . 1ﬂ_h€1ﬁ@sﬂger@fez§$k€htlﬁ?@mbkﬂd‘§ e&nmﬁ@ospmi%@s
PCT/ US2008/ 064662 |ies within a range of circulatin g
1RGHEEt ¢ AR D %H%Qer¢h%l%d%Y@¥@¥¥ixﬁW%@?h PT e eflpydryl

gP%ub 0X Gh & Yae I e, dOSAAE, o B VAF YN thd N Thi s angey; vo
dependi ng upon the dosage form enpl oyed and the route

t@ﬂ@mmw@Waw©ﬁuwHw@mm%xmmmmmmmmﬁMmMﬂ
he thera eutlc y % uJf,lve ose an be esti mat.ed
AR

g]f?ﬁl}h at¥ tom e @ a3 é%%o Vs C ?/e but are

né@rmthﬂt@@i td @@té@é el s 46 ashd eVEoBnatd c;urhcatl ng
pl asma concentration range which includes the 1C50
b?nz%atet%f%%"e@fﬁﬁ")atl%r M3 S t €3t9 conpolind whi ch

£ nhi i b ”f YRS P s/
e T T T S A TR P on Ty =
thusedik¢ o nore accurately detern1ne useful doses in
humans. Levels in plasma may be neasured, for

.k performance liquid chronatogra

l?@@%b CHPTURE o L e BB e sen | St Snoe 1 bies:

preventing the disease, i.e. causing the clinical
symptoms of the disease not to develop in a mammal that
may be exposed to or predisposed to the disease but does
not yet experience or display symptoms of the disease,
(2) dinhibiting 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.

[000044] 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 vary depending on the compound, the disease,
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adm nistered to the patient will vary dependi ng upon
what is being adm nistered, the purpose of the

w@ewBN#®62 at i on, such as prophyl axi s or ther apgT/Us1968/064662
state of the patient, the manner of adm nistration,
and. the like, In therapeutic appl.ications,

ROnbos] TTETS. B Ut i St ed T B9 patd ent I Feadirmmal

tsWd ef+ng-d4om a di sease in an anobunt sufficient to
cure or at least partially arrest the synptons of the
di sease and its conplications. An anount adequate to
acconplish 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 judgnment of the
attending clinician dependi ng upon factors such as
the severity of the inflanmation, the age, weight,
and general condition of the patient, and the |ike.
The conpositions adm nistered to a patient are in the
form of 24 pharmaceutical conpositions described
supra. These conpositions nmay be sterilized by
conventi onal 24 WD 2008/ 147962 PCT/ US2008/ 064662
sterilization techniques, or may be sterile filtered.
The resulting aqueous solutions may be packaged for
use as is, or lyophilized, the lyophilized
preparation being conmbined wth a sterile aqueous

carrier prior to admnistration. It wll be understood
that use of certain of the foregoing excipients,
carriers, or stabilizers will result in the formation

of pharnmaceutical salts. [000049] The active conpound
is effective over a wide dosage range and is
generally adm nistered in a pharmaceutically- or
therapeutically-effective anmount. The therapeutic
dosage of the conpounds wll vary according to, for
exanpl e, the particular use for which the treatnent
is made, the manner of adm nistration of the
compound, the health and condition of the patient, and
the judgnment of the prescribing physician. For
exanpl e, for intravenous adm nistration, the dose
will typically be in
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the range of about 0.5 ng to about 100 ng per kil ogram
body wei ght. Effective doses can be extrapol ated from

waelo®eAsmsponse curves derived fromin vitro orP@NURENNS064662
nodel test syst ens. Typicall y, the clinician wl|

adm ni st er corroound until. . a dosage i reached
Ph&maqautnbcgl hl;e ulations ot dahe ¢ mé | oyed as

[ POGO BT euth C@érserébe @W§ ALEL MSUBkhYnistered in a

adm nistered in the form of pharnmaceutical
tleehgiosi t 1 omsl vy PhaFaeicelr | dadutonposity ons dontageerised
méégees AGH Y§nd NOL el ent OP& OEhé‘?é &Ep&',{‘r?d‘g‘.o“pﬂ%‘é‘ds
a e, assoclated w
c phasurete ut e abe ya@ﬂmemabmt@j ha;araz neazm@u:y exti phemndt s,
The excipient e oyed i typically one suitable for
l%ﬂrﬁ‘%%‘h aWBnn‘?g %ﬁ‘ﬁh stby ect s orPot et et s7- 1 n
sk Nghd hes Coapash td ONS; n e theeAgtd velwﬁm@é@maf S
usual Iy mxed with an excipient, diluted by an
irieh Pherm ], ofnernposedonga hi niateaceierralhi ch can be

in the formof a caps aper or .25 .
e S ORa ot oot Bartas. e EEY contarhor arion)
tédhEc£XCI Phierdn $€4 Ve sl @Sa Bi g d ue@tg I ducaicdhe @oshldation

sem -solid, or liquid material, whi ch acts as a
OK/eﬁﬂJ&?JecajcaWH’]%?Sl‘b?r}‘ﬁedl{ﬁﬁﬁf%ﬁ t e At terary (e.g.,
ad G e en{nhéﬂ‘&@lorﬁ heo 94 1) onsy can, be,d Py[,t hg,dor m

of tablets, pills, ers, Iozenges sac S,
coaehetds amlaffsqtsmp@ﬂsb@m lremxtml@m asdl atdbns,

as a solid or Ilqwd dlurr),

e e Lonfhi? AR Lare = Gl SRy

cmgrh@o@é1§zr@ya§ﬁfwglo@%rpw0bo§@it @se had . gel atin
capsul e suppositories, sterile injectable

Tl@%mﬁ%fs awan%t%ﬁme p%\%rkl%@%d pbviler sth¢ 00050} | n
119 eparding %{PI% on 1 4 rﬁﬁﬁ%(b%’ DECESSALYs, 1O 145

e active conpound to prow de the appropriate
tkp@rwv;éamsy zcef ptrm@rdi@eammblmaﬂg, wiltdr ¢hedother or
é;r edi entg the active co ou dis ubs{ ntifal Iﬁz/
B ULt R, ?tt%%‘f%%fru??/eq ¢ to'a i i'7e

S&Ejeéﬁsstﬁ@aﬁb@@@bﬁeéb thd é$ﬁp@@ﬁdV@S@@ﬁpﬁM@dré§te and

form of administration, and other factors.

[000046] 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 LDs; (the dose lethal to 50% of the
population) and the EDsp; (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.
[000047] 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
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substantially water soluble, the particle size is
normal ly adjusted by mlling to provide a
wGastienyst al |y uniform distribution in the  PCT/US2008/064662
formul ation, e.g., about 40 nesh. Sonme exanpl es of
sui tabl e, excipients jnclude | actose dextrose
Lserbse ot B 015 %%nm%wl,a%i%? cHeC eyt - b et
ical ehamphosphat,echah gkpatesy hhagaaant by . gelrBbi Rosage
calciumsilicate, mcrocrystalline cellulose,
M| YaF NyF pyr ol Flfoner 2@t | dpoeeding Pt Wek edQSagR uporm
t I ..dh 0 e} -
R Y Torart y % ey Ode: OF Ubt e T Hgant o StiFeds For
att@al compagnesh sk, stlear@ter a@andt naakel gte bidct inet tdage can
agents; emul sifyjng an suspendi ng agents; preservin
b%g@e%‘ijsm%%% a8t £ C%Pop%ﬁ%x‘d?%x?s-%%szoat%s?o €
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Adm ni stration of therapeutic agents by intravenous
therapeutic applications, compositions are administered to
a patient already suffering from a disease in an amount
sufficient to cure or at least partially arrest the
symptoms of the disease and its complications. An amount
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 upon factors such as the severity of
the inflammation, the age, weight, and general condition
of the patient, and the like.

The compositions administered to a patient are in the form

of 24 pharmaceutical compositions described supra. These

compositions may be sterilized by conventional
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formulation is well known in the pharnmaceutica

i ndustry. An intravenous fornul ati on shoul d possess
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t of drug. Generally, .t t.of buffer. used
TR0 106 50, 1" 101 181 0101 " bur T el BhtiPondt el

tdahesestdes Mol Bpo Dfa DI f €fhe clinician will administer
the compound until a dosage is reached that achieves the
desired effect.

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 of 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
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are taken as the conbi ned noles of the buffer
ingredients, e.g., sodiumcitrate and citric acid) of

wo eoosaé@si on to maintain a pHin the range of PAT/US2088/064662
and generally, a 1:1 to 10:1 nole ratio of buffer

conbi ne to dr ent is. used. A useful
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erythrocytes upon administration of the intravenous
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distribution in the formulation, e.g., about 40 mesh.

if& uniform

Some examples of suitable excipients include lactose,
dextrose, sucrose, sorbitol, mannitol, 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 oil; wetting agents; emulsifying and
suspending agents; preserving agents such as methyl- and
propylhydroxy-benzoates; sweetening agents; and flavoring
agents. The compositions of the invention can be

formulated so as to provide quick, sustained, or delayed-

26



[ 000059] The conpositions are preferably fornmulated in

a unit dosage form each dosage containing from about
WG2008/14mbnut 100 ng, nore usually about 10 to BODUS2088064662

ng, of the active ingredient The term"unit dosage

for fers hyS|ca di screte units. suitable
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solid conpositions such as tablets, the i nc
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unit dosage forns of the type described above

adomasmengd froh Yeordekanplesd 0l touabout 2000 ng of
%ﬁ actlve i ngredi ent. [000061] The tablets or pills
Y bettdat ¥y or otherwi se conpounded to provide a

rdipsaper for mafdorehdgapderic 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 promote the overall stability of the
active ingredient(s), also, the manufacture of the
formulation should be cost-effective. All of these
factors ultimately determine the overall success and

usefulness of an intravenous formulation.

[000053] 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),
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advant age of prolonged action. For exanple, the tabl et

or pill can conprise an inner dosage and an outer
waelowagerosronponent, the latter being in the foPeT/U820881064662

envel ope over the forner. The two conponents can be
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inhal ation or insufflation include solutions and
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phayplete adm ni stered from devi ces which deliver the

formulation in an appropriate manner. [000064] The
&@gg ds can be adm nistered in a sustai ned _rel ease

cO
[9Q ui?%ﬁﬂ%m%&%%pﬁ%Sb%#f%ﬁs§¥ﬁ?%%-¥%?%a%% dependent on
(1) the desired pH; and (2) the amount of drug.

Generally, the amount of buffer used is in a 0.5:1 to 50:1
mole ratio of buffenalendronate (where the moles of buffer
are taken as the combined moles of the buffer ingredients,
e.g., sodium citrate and citric acid) of formulation to
maintain a pH in the range of 4 to 8 and generally, a 1:1
to 10:1 mole ratio of buffer (combined) to drug present is
used.

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.

[000056] The buffer agent may also be present to prevent
the precipitation of the drug through soluble metal
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preparations include sem perneable matrices of solid
hydr ophobi ¢ pol yners contai ning the conpounds, which
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es nay be use provi de conti nuous
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qgounts. %he onstruction and use of transdernal
Satthes $orse %u%e?? ©r{“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
[000058] 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 solution such as 0.9% sodium chloride injection

or other compatible infusion solution.

[000059] 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
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32 WD 2008/ 147962 PCT/ US2008/ 064662 by reference.

Such patches nmay be constructed for continuous,
w@eiosasiobe, or on-dermand delivery of phar naceRCT/U81008/064662
agents. Direct or indirect placenent techniques may be
used when it is desirable or necessary.to introduce
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sagrity.of 0009673t ienofdesyirot @nhanced serem hisd f -1 i f e,
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2008/ 147962 PCT/ US2008/ 064662 . .
compositions as homogeneous, 1t 1s 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.

[000061] 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

30



[ 000068] Pharmaceutical conpositions are suitable for
use in a variety of drug delivery systens. Suitable

w0 ooos@s: ons for use in the present inventi onPEr/ES2008/064662
found in Rem ngton's Pharnmaceutical Sciences, Mace

Publ j shi any, Phil adel phia, PA, 17th ed

thq ggsyme n‘%o%%%g? Er%et p{l% 0%6%%% Qni® Pass intact
lmrm@e@ﬂé&@fhumwﬁp@@%é ocﬂ@lé:;b@av biotogieal . ackivityetry
in treating and preventing viral infections and

OBVt Bt s df.ﬂ@ea@esuse%dfor aTer MR YiC hbvee i i PFty
cé&%&g@' Q&eH‘ £11,008, 800, asseglal e&f S;Béﬂ?xﬁeeﬁc
m)r r agl c I n manma

suc ever Vviruse

at¢ndd ua:lmaﬁgniwmmm;s @ﬂ@@ﬂﬁefﬁ@mﬁmgix@ifﬂevemclvimmials
HFVs). are RNA viruses _that cause a variety of
2§ Rl v AR L s e b fraa aseta sl

characteristics. HFVs that are of concern as
potential biological weapons include but are not .
[QQWQ%IJI Tle Wenadifodae (Juniihch Melehupove Guaprapds ot ions

bbe l@ggr nggga fF|I %lrldae Ebola an kh@épqgg
avi vi ri dae ever

ﬂﬂjaé‘l@timgimcflﬁﬂl@ra@ﬁ@ouéﬁyﬁsmiof@rﬁﬁtaﬁbsﬁaﬁﬁavored
viruses), and Bunyaviridae (R ft Valle¥ fever and
SX?W%%ana%Eﬁﬁﬁ¥;Héﬁn?%ha%?%P$%%e9§sfT%%d lavored emulsions

wieh U@ 1 Vs OGLHE T hng, &L enayi £ Lisese ands potential 51,
engi neered arenaviruses are included in the Category

cécathogeh, |ostpeaueoral hg 4o whel Centersxios Dideasellar
enti on as bei ng anong those agents
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[000071] Risk factors include: travel to Africa or
Asia, handling of animal carcasses, contact with

[909Q%3kd C@mw%lws pEODI BIhaRir 61 & ¥ hi opott bt ean
£navi o
contactéﬁn i ectedgﬁ%?%@%ﬁga%lﬁf éﬁéﬁﬁ%ﬁéggféﬁ%% S.
achm;alnsblsuadadpyedae@omre or et e@olmm@h contactumed h
%égd den the ﬁmte 34 2008/ 962
hrEetedarth b ot FETtons

m&@n£@§ﬁaﬂwt§hf&ﬁﬁﬁe Héﬁﬁé@é@@lcéIﬁWﬂé%ééﬁké%le
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exoht oeh hat @Y 963G Hoéntueker et@mMIAhelitions in

pharmaceutically-acceptable solvents may be nebulized by
use of inert gases. Nebulized solutions may be breathed
directly from the nebulizing device or the nebulizing
device may be attached to a face masks tent, or
intermittent positive pressure breathing machine.
Solution, suspension, or powder compositions may be
administered from devices which deliver the formulation in

an appropriate manner.

[000064] 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
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Tacari be virus has been associated wth bats. Airborne
transm ssion of henorrhagic fever is another node.
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microspheres, slabs, with biodegradable or non-
biodegradable polymers. For example, polymers of lactic
acid and/or glycolic acid form an erodible polymer that is

well-tolerated by the host.

[000066] Transdermal delivery devices (“patches”) may
also be employed. Such transdermal patches may be used to
provide continuous or discontinuous 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
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this assay, the EC50 values for ribavirin
may be enhanced by intra-arterial infusion of hypertonic

solutions which can transiently open the blood-brain

barrier.

[000067] 1In order to enhance serum half-life, the
compounds may be encapsulated, introduced into the lumen
of liposomes, prepared as a colloid, or other conventional
techniques may be employed which provide an extended serum
half-life of the compounds. A variety of methods are
available for preparing liposomes, as described in, e.g.,
Szoka et al., U.S. Patent Nos. 4,235,871, 4,501,728 and
4,837,028 each of which is incorporated herein by

reference.
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were determ ned to be 125 25 pM respectively. The
ef fectiveness of ribavirin against dengue varies with
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library for inhibitors of dengue virus replication.
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concentrations. Nonlinear regression was used to
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tderbredvsridae 123welh, latesooereuamdected wbha, and

genge 2, s ol ooy L ph e ol Ll setion (VO
rideubat ethat (FGow fever, Omsk hemorrhagic fever and
Kyasanur Forest disease viruses), and Bunyaviridae (Rift
Valley fever and Crimean-Congo hemorrhagic fever). The
naturally-occurring arenaviruses and potential engineered
arenaviruses are included in the Category A Pathogen list
according to the Centers for Disease Control and
Prevention as being among those agents that have greatest

potential for mass casualties.

[000071] Risk factors include: travel to Africa or Asia,
handling of animal carcasses, contact with infected
animals or people, and/or arthropod bites. Arenaviruses
are highly infectious after direct contact with infected
blood and/or bodily secretions. Humans usually become

infected through contact with infected rodents, the bite
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harvest ed 48 hours post infection and titered on Vero
cells as described above. The EC50 was cal cul at ed
W boosagitee2 Excel Fit. Those conmpounds with acti vPCTURBDL064662
1 pM are indicated with "A", those with activity
t ween nd| cated with "B", those
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bradycardia, hypotension, circulatory shock, conjunctival
infection, pharyngitis, lymphadenopathy, encephalitis,
myalgia, back pain, headache and dizziness, as well as
hyperesthesia of the skin. Some infected patients may not

develop hemorrhagic manifestations.

[000073] Methods of diagnosis at specialized laboratories
include antigen detection by antigen-capture enzyme-linked
immunosorbent assay (ELISA), IgM antibody detection by
antibody-capture enzyme-linked immunosorbent assay,
reverse transcriptase polymerase chain reaction (RT-PCR),
and viral isolation. Antigen detection (by enzyme-linked
immunosorbent assay) and reverse transcriptase polymerase
chain reaction are the most useful diagnostic techniques
in the acute clinical setting. Viral isolation is of
limited value because it requires a biosafety level 4

(BSL-4) laboratory.

Example 1 - Determining Anti Dengue-2 Activity of

Compounds of the Invention:

[000074] A sensitive and reproducible high-throughput

screening (HTS) assay has been established to measure
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Harol | #2 gl)o%c%t%ng%g/@?l¥uof dengue virus stock was

cﬁ%ééﬁ[¥5%rﬁééuiﬁaﬂ9¥lHﬁé assay. To establish the signal-

to-noise 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:
quadruplicate virus-infected wells, quadruplicate
uninfected cell wells and a dose response curve in
duplicate for ribavirin at 500, 250, 125 and 62 uM, as
reference standards. At day 5 post-infection, the plates

were processed as described above.

[000075] 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 quantified on a PerkinElmer EnVision II

plate reader system.
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cell type used, but the values obtained were within the

range of published wvalues for this compound (2, 14, 32).

Taken together, these results show that a sensitive and

reproducible HTS assay has been successfully developed to

evaluate our compound library for inhibitors of dengue

virus replication.

[000077] This assay 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.

[000078] 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
functionalities 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
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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 ECLH0 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”, those with activity between 10
and 25 pM with “C”, and those with activity above 25 pM

are indicated with “D”.

38



N N O acetam de
-y s [ethyl

N- (4- D et hyl sul f anoyl
-(4-0x0-3,4-dihydro 29 0 0 °
W@ 2008421961 n- 2- yl net hyl ) - am no] -

c

471. 6

- phenyl)-2- N N

acet am de PC1/BS$008/064662

2- (4- Oxo- 4H-quinazo|in 3y|) NOF

Tl

hén fcg or o0- et %sul

nvwfala 3ehiygt

a{[l"?%/ dly ﬁ\ﬁnt in

N'KN |

vent:.ér? and

[4 (pyr oI [ d| n_e 1- sul f ony I) 31 N~ s=0 412.5 Activity
phenyl ] {acetanide D 0 N|/ QCLQar _ . A: EC5<1 uM;
Sonirgurdx o- 4HgUiCHEREMIEN- 3 vc\))e.g 0 i - Chemigal Name 5: 1<ECy<10 ull;
[4- (thiazol -2-yl sul f amoy ) phenyl| ] 32~ o0 rlJ 441. §D ECo25 UM
acet am eDNON—[4(4 b-Di et hiyl -pyrim din-2- 0
,--(" 8 ylsul fa (m) -phenyl (‘ED' se'iamloy' BBHIGIN, 1
464, 5 4-|-q 220l i3yl -agggam@ggm qbﬂlaﬁ' A
N- [ 4- ( Mpr phol |j\ng@(-05ul fopyl)- Nf
phenyl ] 2 //I nvn VISR r1||| na-rnl rila 75 D|2fl /IS%C;ms
L I L
3-yl)- a,et am«dﬁ Do N N[ 4- (Benzyl rret hyI sul farmyl )
N b AL L /I ALL oo
N lJIICII_y J'L \‘-i- UI\U 1T qu IIGLUI i II ZPH {l Iféhl] h‘g
3-yl) - aget am de D1 }\0) 2008/ 14786 'eﬁého gﬁ,‘z 364662
NON N N [ \ﬁlE ® pi peridb-he- [kyh-&lamide B
sul fonyl) en 2-(4-0x0-4H 37/ \ 0 0 S 0 440.5
qui Tz ot "ND\ y)= dbegcg'“ e N-(4-Diethylsulfamoyl-phenyl)-2-
~ N <:> o (1,3-dimethyl-2,6-dioxo-1,2,3,6-
4 OE\JN\LO:}‘ " ('S5N\— 448.5 tetrahydro-purin-7-yl)-acetamide B
\
o N-(4-Diethylsulfamoyl-phenyl)-2-
g N (4-oxo-4H-thieno[2,3-d]pyrimidin
5 j\)LN,Q/SO 4205 |3.yi)-acetamide B
o]
o 2-(6-Chloro-4-oxo-4H-quinazolin
N Y 3-y1)-N-[4-(isopropyl-methyl-
6 CI/GEN)N\)?\NO O\l/ 448.9 sulfamoyl)-phenyl]-acetamide B
o)
o r|\‘ 2-(7-Fluoro-4-oxo-4H-quinazolin
F Ny 57 3-y1)-N-[4-(isopropyl-methyl-
7 \GQ(WN\)OLNO O\l/ 432.5 sulfamoyl)-phenyl]-acetamide B
o)
© N-(4-Diethylsulfamoyl-phenyl)-2-
f Q'S:N\/ (1,4-dioxo-3,4-dihydro-1H-
8 @iUNO © 430.5 phthalazin-2-yl)-acetamide B
O
N-(4-Diethylsulfamoyl-phenyl)-2-
(o Qé;n(/ (1,3-dioxo-1H,3H-
° ’ N\i /©/‘O 465.5 benzo[delisoquinolin-2-yl)- B
3 N acetamide
o - N-(4-Diethylsulfamoyl-phenyl)-2-
N~ (5,6-dimethyl-4-oxo-4H-
10 < |N\WN\)?\ QS‘b 4486 |thieno[2,3-d]pyrimidin-3-yl)- B
N acetamide
o N-(4-Diethylsulfamoyl-phenyl)-2-
N\/ (6-ethyl-4-oxo-4H-thieno[2,3-
" \)L ,@ 448.6 d]pyrimidin-3-yl)-acetamide B

39




0o ~! N2-(4-0x0-4H qui nazolin-3-yl)-N 38 N\\ \ / S
o 358.4 (4-sul fanoyl -phenyl)-acetamide D / ') O p N
WORMNSNUR6Y 4- Ox0- 4H qui nazol in-3-yl)-N- | o N 'PET/US2008/064662
[4- (pyrimidin-2-ylsulfanoyl) 39\ 0 & N~N 436.5
nheny! ] acet c:m rh: B —o N- r 4 (3 l\l?r nfl;]r\l ifn Azl "I;
S, N~ NJ ProRy! sul Paipyl ) - phenyl | Ng(e Bﬁ? Jﬁ, o @ﬁﬁy
48526 ofd- AR NGRS B yATps Dlsuriie 811ttt B
N-{4-[ (Furan®2- 4anetfRyl) [0'S N o
au! f ano) i ] = phcnyi =2 (4_— pxo—4tH 4'}“ (?bfé*ﬁ&lshlfdmo&f 2438 5
gui nazolin-3=yl) et am fle D , Klmetholy-pheny)-2-(1,3-dimethyl
N-[14- (| $0p¢ % IN Os4785S" [d.6-dioxo-1,2,3,6-tetrahydro- B
sul f anmoy |g/,kp yl]~- SH OX0- 4H Apurn-7h)R@NMde| ' 0 414.5
qui nazolin-3-yl)-ac®t@nide D 0 N[4-(1-Bicyclo[2.[2.1
] hept - 21 yI N etfyl sul f agoyl ) - phph§Petdsufarogzo 43 0 "
048Q. 6 4H qujna in 3 yl) aget aﬂﬁeﬁl‘@‘yﬂ“enm bgyRMge 0 5
N- (4-1sppropyl subk gmnyl - phenyl ) -
2 (/I OXH /ll—qull na-/nlln 3 \/!) 44 I1'|\I ] OO g
acetamifle D\ 0 &Nl N-[ 4- (4- Met hy[~ ﬁfﬁi e-h'{? N [0
0S'1BlJ sl fomqﬁyl ] - 2- (M2ex0hd \ ‘10 B
441.5 quli nazdlin-; 037! ) - a¢et am de 0o K
% N-(5-Diethylsulfamoyl-2-
N methoxy-phenyl)-2-phenyl-
16 :,‘NQO»—@ 376.5 acetamide B
N\j 1-[2-(4-Oxo0-4H-quinazolin-3-yl)-
@;(N Q acetyl]-2,3-dihydro-1H-indole-5-
17 o) OJ\N %NV 4405 sulfonic acid diethylamide B
\(7) N-[4-(2,6-Dimethyl-piperidine-1-
N Q‘S;N sulfonyl)-phenyl]-2-(4-oxo-4H-
18 q‘j\,\i’\‘@/ © 454.5 quinazolin-3-yl)-acetamide B
é\ N-[4-(3,5-Dimethyl-piperidine-1-
N N sulfonyl)-phenyl]-2-(4-oxo-4H-
19 @\iw’@ © 454.5 quinazolin-3-yl)-acetamide B
" ! N-(5-Diethylsulfamoyl-2-
N o methoxy-phenyl)-2-(4-oxo-4H-
20 GQ(N\)LNID\ 4455 |penzo[d][1,2,3]triazin-3-y)- B
© acetamide
E o Pentanoic acid (5-
Ol i~ diethylsulfamoyl-2-methoxy-
21 o N@ T 3425 |phenyl)-amide c
N-(4-Diethylsulfamoyl-phenyl)-2-
(4-oxo-4H-thieno[3,2-d]pyrimidin
22 / I j\)L O 4205 3-yl)-acetamide c
2-(7-Chloro-4-oxo-4H-quinazolin
03 cl Nj o 448.9 3-yl)-N-(4-diethylsulfamoyl- c
\N\)L . phenyl)-acetamide
T N

40




Ol NN | S\ 372 4 (4-o0x0-4H qui nazolin-3-yl)- D N
acetamde O N-[4-(4-Methyl-piperidine-1- NO N

W@ i0B0#meb) - phenyl | - 2- (4-o0x0-4H 47 \ | NON \ | PCHUS2088/064662
qui nazolin-3-yl)-acetamide D 0 O

!\Lr/l (1 1 r\r\vr\ fcfrah\ldrr\ 1

1 a)
N L o =) \J7 == 7
1l anbdat 6% th| ophen-03 VZS 00 s' N\/%fg'e ﬂiﬁiﬁﬂog;ff:‘oﬁgg)z
yl sul f a Ti)‘sj\ - 056085 Dd]p y@—acl,etamlde C
iZOPI Y acet m de O

N | L AL_O

I\I'L’-I-'\\/_ L;I UIIC}\y IICLIIyI = N U DI\: N(5 Dleth SUIf

sul f amoyl ) - phem - 2 (4- 0x0- 4H 48 3rodoxy i (4gxo4@|4. 5
quihazol i n- t\am fle 9760 4&2&{@12@1&8{”&3437{)962 C
PCT/ US2 308 6&662 N{ (4- Di mephyibrewmidé anoyl - phenyl )

N U N~ E-(4- OXO 4H qw nazol I N- 5- \W4-DietdylsulfanioyNphenyl 2-

386, 4 atet de D. 9~ N—[48% epane-doxsdti-hionydin sl N o
\ 0€°N phe (@/0‘3(0 4t (it Razph-poaamgd \ | "~ N|ro'
1 440.5(3 vyl acet amde D O
2- (4- Oxp- 4H qU| nazol i n-3{yl)-N GN(%D?ethNU'flamoy'?
[ 426 pi pr i dige-k sl tony]) - phenykElsmea Mot c
426.5 atetgnitde D “OuN-[4- (3 I\/bt ﬁn FHRE- 1- N
Su!fonV\ anV11 ')(/Inn/II—L c NON\—| 'O
440.5 qyi nazol i n- 3- - ¢cet am de Ehonyﬁpalg:gtl?g fff;f'z,‘fﬂ
28 \ { j\)\ /©/ 460.6 thieno[2,3-d]pyrimidin-3-yl)- C
acetamide
N-(4-Diethylsulfamoyl-phenyl)-2-
@;(Mmﬂg N\Q o [ethyl-(4-0x0-3,4-dihydro-
29 5 d'S‘N/\ 471.6 quinazolin-2-ylmethyl)-amino]- C
~ acetamide
F, 2-(4-Ox0-4H-quinazolin-3-yl)-N-

AN Y [4-(2,2,2-trifluoro-ethylsulfamoyl)
o F
30 QRN\)LNU © 4404 phenyl]-acetamide C

N 2-(4-Ox0-4H-quinazolin-3-yl)-N-
i O [4-(pyrrolidine-1-sulfonyl)-
31 NP N 412.5 henvll- tamid D
Nl &0 phenyl]-acetamide
O N 6
% 2-(4-Ox0-4H-quinazolin-3-yl)-N-
o ,_<N‘©‘§'N>_S [4-(thiazol-2-ylsulfamoyl)-phenyl]
32 >>:r\:> o N J 441.5 acetamide D
N
C g N-[4-(4,6-Dimethyl-pyrimidin-2-
Q ,—<\N &SBN),—Q ylsulfamoyl)-phenyl]-2-(4-oxo-
33 :/<\ "f) ° Ne 464.5 4H-quinazolin-3-yl)-acetamide D
N
o N o N-[4-(Morpholine-4-sulfonyl)-
N { $=o phenyl]-2-(4-oxo-4H-quinazolin-
34 Nf) © [N 428.5  |3-yl)-acetamide D
0
N-[4-(Butyl-methyl-sulfamoyl)-
N N § phenyl]-2-(4-oxo-4H-quinazolin-
35 g N/Dg & 428.5  |3.yl)-acetamide D
go

N-[4-(Benzyl-methyl-sulfamoyl)-

NP N N \ . g
o N phenyl]-2-(4-oxo-4H-quinazolin-
36 © ',S*()}D 462.5  |3.yl)-acetamide D

41



0 {4-[2-(4-Oxo-4H qui nazolin-3-yl)-
acetyl am no] 54 |
whenwsasmosul f onyl am no}-acetic D I( |
N1 N-(3-tert-Butyl sul fanoyl -

ester

N.Nc |

b 430.

Nos"NA
4

phenyl)- NN I s

0 aci d nep¢myUS2008/064662

’) //I fatva /IHrun na-lr\||n '2 \ll\ L‘J: oL /I%IF]/I : %r\agamd B
h 8 <[&-(2-Mefhyl-piperidine-
N‘(4 Di th‘Y‘| m@(nyl) 2- su yﬁphenl24oxo4H
(4-30x0- 6 HEng[ 244855 qﬁﬁaz&.nb@\&é . 6
d] pyrim -3-yl)- aéetanijde D 0
N(Z-Drgthyfsurf q = _ph 20 ) =27 [2la-BkoaH-quinazolin-3-yI)N-
O(7-fl upro-3- - QN@zol i n- 3|(bslifamoli-pNEIN-atetdmidd
43285 y a de”D b0 3%84
N- ( 4- D| I Sul fam)yl phenyl)-2-{|0 N S
(b, 7-di TEUQ XO 4H P8 0 \ [ [2MDkoMHIquibhzelin-4-yIpN-
qui gazoli de .50 [B-(Nrimidin-2-yisuifamoyi)-
N- (4- Di ¢ uI farrﬁy'lJ b gnyl") = 2- |Phenyl-aRpiggnide
(A- oxo-5- nhnn\/l AHt hi nnnf 2 3 59 ¢ o 496, 6
d] pyrimdin-3-yl)q ¢ acet @i de D NNf'@ orpholin-4-yl-
. propylsulfamoyl)-phenyl]-2-(4-
N- (44- Di EKB%L%N'@WDV' phenydgsse2- |, r-quinazoli 3
(7-met hyl afi no-6-ni tro-4{oxo- N facddmidd / S 0=N
NN 48‘8‘5 ZAFFqUI na‘ Ot T 1= 3~ KL (AFR LG eHR)- O G
N- (4 D| §u| far?gy =ny|3ﬁ - |saBoyl]-phenyl}-2-(4-oxo-4H-
[ 6-4 4- @ vt ) 4 OXO0 AP  [@dinaolis3-)-dcethmide 524.
thleno[ dj/lrlmdlnSVH DD acetamide o |
N- (4-Di ret hyl sul fan@w - phenyl ) - E[‘fr (Iscgzror)yl metzhyl ]
- - i amowl)-pl o#H-
g_ §;1|8) En:‘ h@%?d,gz(%iﬁ% ui nazﬂh'bn q%na'golln 3“) e?(j:etezairg?( é
N-[4-(1-Bicyclo[2.2.1]hept-2-yI-
43 C%; 480.6 ethylsulfamoyl)-phenyl]-2-(4-oxo-
o \—( g > ] : 4H-quinazolin-3-yl)-acetamide
N—@—g N
N O“S’Nj/ N-(4-Isopropylsulfamoyl-phenyl)-
AN 2 2-(4-oxo-4H-quinazolin-3-yl)-
44 @;‘)N\)?\N/Q/ ° 400.5  |acetamide
0
oo Suory)phenyl 2 (ooxo-r-
45 j\,\iNO © 441.5 quinazolin-3-yl)-acetamide
O
N O“S’N\ N-(4-Methylsulfamoyl-phenyl)-2-
N O ® (4-oxo-4H-quinazolin-3-yl)-
46 GENJ\‘\)LNO ° 372.4 acetamide
e}
N-[4-(4-Methyl-piperidine-1-
< ’\O/ sulfonyl)-phenyl]-2-(4-oxo-4H-
47 (IN\W o /@S‘b 4405 inazoline3.viY- -
N quinazolin-3-yl)-acetamide
T N
1% N-[4-(1,1-Dioxo-tetrahydro-
48 @Y ]=0 4765 1lambda*6*-thiophen-3-
O : ylsulfamoyl)-phenyl]-2-(4-oxo-
NVN\)(J)\N/@/ 4H-quinazolin-3-yl)-acetamide
N-[4-(Cyclohexyl-methyl-
49 4545 sulfamoyl)-phenyl]-2-(4-oxo-4H-

quinazolin-3-yl)-acetamide

42




0 43 WD 2008/ 147962 PCT/ US2008/ 064662

N-[ (4-Di et hyl sul fanoyl

s phenyl car banoyl ) - net hyl

1-3,5

W@2008f147962L ' O 417.5 di net hyl - benzam de D N O PCT/US2008/064662
N- (4- Di et hyl sul fanoyl - phenyl )-2- >-s o
{3—ethyl—4-oxo-3-—4-—di-hydro 64N %%474 A
quinazomZyIsqu&M 'Eo N NED ei‘éfg &R
N- (58- Di ¢ Sulfa @m- ph=ny3189-4 2-|adetali D
( 4- oxo- 1H—q nazolin-3-y|) 65 o N oS- 414. 5 acet afi de
D N Z-prethytsurfa | - enzoi C |RG4-@zePane-1-sulfonyl)-

3- car bamy met hy AN 1%5? Abhedyi]-2-(Boxo-4H-quinazolin- 5
di Rydro J@f? yI rr=t hy 3-yigasetarpideN=\
4D|ethlsuIGfavaI N-(4- x0-4H 167 NN o 400.5
qui nazolin-3-yl) - be,n :ie D OOz'ﬁf"OXO"‘H q“g‘ﬁ}fs“r‘l?’y')n""
N- [53- (4 D@;“b |oS - phesy| )| RPETRYISH 3V P8 G o- 4Hp
68 N N o[d][l,2,3]tr|a2|n3yl) D
O o P | l\\h\ NL (£ A + ool L0 ol I aXa)
propiotfpit—te A\ ey TSt N-ﬂ -W WY TAR ARy L-\UJ
- 0X0- 4H; qui Qazol [ n0@i) D 428 sdRorkyifton th@Q)X&MHZ -
acéBani feC JOLN (3~ D et hiyl S9-$ aneyHazolimNi;acetamice D
phenyl car bapoyl )-nmethyl]{3- 70 d I N O 496.6
di met hy| sul T anoyl - benzarr de D {4-[2-(4-Oxo-4H-quinazolin-3-yl)-
acetylamino]-
54 @;‘J\,\)L ,©/ 430.4  |penzenesulfonylamino}-acetic D
acid methyl ester
Ny N-(3-tert-Butylsulfamoyl-phenyl)-
3 9 Q N
GQ(N\)L 0 2-(4-oxo-4H-quinazolin-3-yl)-
55 0 N o"i’i‘_ 4145 |4 cetamide D
N-(4-Diethylsulfamoyl-phenyl)-2-
56 s o 496.6 (4-oxo-6-phenyl-4H-thieno[2,3- 5
< >—<\ Ti \N\)L C . d]pyrimidin-3-yl)-acetamide
X N
o - N-(4-Diethylsulfamoyl-phenyl)-2-
"N (7-fluoro-4-oxo-4H-quinazolin-3-
57 i N\WN \iN @ % 4325 |y))-acetamide D
O
o N-(4-Diethylsulfamoyl-phenyl)-2-
| R (6,7-dimethoxy-4-oxo0-4H-
58 OIIN\W 2 O% 4745 . ; D
- n A quinazolin-3-yl)-acetamide
O T N
\S N N-(4-Diethylsulfamoyl-phenyl)-2-
5 (2 o 2966 (4-oxo-5-phenyl-4H-thieno[2,3- 5
(- Q : d]pyrimidin-3-yl)-acetamide
T OC
o r N-(4-Diethylsulfamoyl-phenyl)-2-
' L N (7-methylamino-6-nitro-4-oxo-
60 ,N(I”\w 2 O% 4885 i . D
oo+ n A 4H-quinazolin-3-yl)-acetamide
50T
N-(4-Diethylsulfamoyl-phenyl)-2-
. N o AN [6-(4-methoxy-phenyl)-4-oxo-4H
61 O@—(/SI(L)LNQ o 5266 |thieno[3,2-d]pyrimidin-3-yI} D
o acetamide
o r|\‘ lz\l-((:-DimethyIsulfamoyI-phenyI)-
Ne ST -(8-methyl-4-ox0-4H-quinazolin
62 @;‘J\j ON/©/ ° 400.5 3-yl)-acetamide D
o)

43




ISNOO N (4-Dethyl sul famoyl -phenyl)-2- s 0
(3-net hyl -4-oxo-3, 4-dihydro 71 N ~--~ 0 460.6

W@ 20084279 lsz n-2-ylsulfanyl)- D 0 N/ 0O N acet anPt@BUS2008/064662
N-[ (4- D et hyl sul fanmoyl - NON

rharmul AY et h\1|1 4 7’) O I\I /Iﬂ') [

met hyl - benzami de D q( N[ (4- ?j i ylsu\ﬁ( y3J -
0 _B3phe1yl)é$wmvﬁ0@enet yl374 7 uaeream.éé D
i sopropyl su anDVI benzafi de D

Naptttma €= 2= Car bOXyt T C[acT o SNR- GOAnHEEERy LR MY
74 N-AN fL§905 phenyl(ar bany |(3-etiyed-sxyb j-dinfdro- _j r| O

am®fe 2 2qx04 3, #448i hijpdragelidzyishergs ci 1| .1 P

NI o qJ| na | i n- -yIOniaT Ipyl ) - et hjpPe!@ni§ * 506. 0

arri noj - N sul f afroyl - D [NeBoRyyisumopb@Eny)ed 44
%008 ﬁﬁﬁ 00 / 092%62 (4-oxo-4.1H-quinazolin-3-y|)— b

4- {7 (4-Di et Byl sul falcm acetamide

phenyl car banoyl ) - net hv ]

am no} N, N- dlw et Dy| benza de N:N4 Diethylsulfamoyl-benzoic acid

N- (66" D ¢t hy3 S\H‘}o y| - ph nle?)Z.‘53' b mo y%4 -0X0-3,4- 5
(4- oxo- #H bExzo[ AT 42, 3]t ri azin r°q“RFZ° EsEY's

est

>

e e 5ot —
M,L aoyj - p_iny) 2- gj Q“y;nﬁmde 458. 5

2H5qui n ¥ m 485D D
l\l—[(4-D|ethyIsquarm‘§/I- T9 ' | "FN o
phenyl car banmoyl ) -met hyt ] {3, 4 0 op\-IN(44XnyBulfamoyi-phenyl);
i Nv ethyl]-3-(4-oxo-4H-
di gt ho remza b 4576 |penzo[d][1,2,3]triazin-3-yl)- D
propionamide

N=\ N-(4-Diethylsulfamoyl-benzyl)-2-
N . .
69 @_%_(}_N o N 4285 (4-oxo-4.1H-qU|nazolln-3-yl)- D
O (-

S- acetamide

O

N-[(4-Diethylsulfamoyl-

5N phenylcarbamoyl)-methyl]-3-
70 QSO\I(N\)CJJ\N/Q/O 496.6 dimethylsulfamoyl-benzamide D
\N' 3,
re o
N-(4-Diethylsulfamoyl-phenyl)-2-
< % \)—s (3-methyl-4-oxo0-3,4-dihydro-
71 L(_@_‘-S? N 460.6 quinazolin-2-ylsulfanyl)- D
S acetamide
o N N-[(4-Diethylsulfamoyl-
N phenylcarbamoyl)-methyl]-4-
O
72 /(j)k 5 ©;.§~N/\ 4035 | methyl-benzamide D
k
o N-[(4-Diethylsulfamoyl-
o/©)LN/\n’N o phenylcarbamoyl)-methyl]-4-
73 S © PAVN 5106  |isopropylsulfamoyl-benzamide D
A8 k
- Naphthalene-2-carboxylic acid
N~ [(4-diethylsulfamoyi-

& N\)OLN/Q/ © 4395 phenylcarbamoyl)-methyl]- D
O

amide

2-[(7-Chloro-4-oxo-3,4-dihydro-

Cl N\Y\N/\er A .
el uinazolin-2-ylmethyl)-ethyl-
75 \@r“ Ao Q.S.N/\ 5060 | yimethyl)-ethy
o] o k

amino]-N-(4-diethylsulfamoyl- D
phenyl)-acetamide

44



0 Bi phenyl -4-carboxylic acid [(4 N1(" n O
di ethyl sul fanmoyl | v “s;N' 465.6 phenyl
w@2008asmy1 ) -nmethyl]- D 80 o' am de N=N PCT/US2008/064662
(4- Oxo- 4H-benzo[d][123]tr|a2|n "~04 0 3-yl)-acetic
c:rn rl //I Q1 \\ 0—o O I\I /I7Q : ..; rl: 2?&(2\{!; foﬁl"fl 'Ich:rn‘:\[yl Fa
s < iethylsulfamoy
phenyl car @&@'I"\lﬁ met I'J)yl st 656 r enylcarbamoyl)-methyl]-
N-[4- (Mpf phol i ne“@tﬂ@ ny1$2° N NN-diethyl-benzamide
phenylH2-(4-oxo-4H g2 ol | Neft | O 429 5
4D {l |-phenyl)-3-
benzo[ d N=2 Jtriazin-3tyl)- D [fj 'j{tyb%ﬁé '@% g;tfézm_
N- [74' ( 1 &l Q_Nﬂ'h 5pt4'225 yl 3-yl}Ppropionamide
et hyl su fam)yl ) nyl}=P-(4-oxq 83 0 481.6 _
AHenz Jl uJ l 2 JJ l ! d" 3" yi ) - N-'(-h4-lf)lietﬁ§irsuHQm&&PﬁHEr@I')lQ-jc v
I N [ 4- M%t Ogé/ N, NI S '('3'-efhyl-2,4-dioxo-3,4-dihydro-
sul’fanoyl ) - - DXIPUH [@H-BihadolinM-)-adBBridd
benzo[ d] [ 15 ]tr|a2|n 3-y|)- D[ NO acetanmde o
N-(4-D et honsuI fam)yl phenyl) - |NjNDthitsifamay-( 4- oXp- 4H
85 N N A benz4% 110 ahem/lc@]oftmovla'zqtmu 34yl)- D
0 acetafitie® o N[ sopr opyl - BTV s; Y
sul f ano I ) phenyl ] -2 x0-4H 86 \ 1 N-N o 415. 5
benzo[ d .. &“‘ i n- 3- yI)- D |Beheat-Eeemapbrec (-
2. (é- oxb ‘ _ \é\ diethylsulfamoyl-
8 465.6 phenylcarbamoyl)-methyl]-
amide
N=N (4-Oxo-4H-benzo[d][1,2,3]triazin
N 3-yl)-acetic acid (4-
81 O_(o_c}_o\—(z C 8 4735 |diethylsulfamoyl-
o — phenylcarbamoyl)-methyl ester
o N-[4-(Morpholine-4-sulfonyl)-
" AN phenyl]-2-(4-oxo-4H-
82 @g{m\j\ O o 429.5  |benzo[d][1,2,3]triazin-3-yl)-
T N acetamide
N N-[4-(1-Bicyclo[2.2.1]hept-2-yI-
Q; N ethylsulfamoyl)-phenyl]-2-(4-oxo-
83 INL o ST 4816 |4H-benzo[d][1,2,3]triazin-3-yl)-
N e acetamide
N-[4-(Methoxy-methyl-
Ns sulfamoyl)-phenyl]-2-(4-oxo-4H-
84 @;(E\)?\N ,@ 4034 |penzo[d][1,2,3]triazin-3-yl)-
o acetamide
N-(4-Dimethylsulfamoyl-phenyl)-
N 2-(4-oxo-4H-
85 @[’(E\)OLNO 387.4  lpenzo[d][1,2,3]triazin-3-yl)-
o acetamide
o r|\‘ N-[4-(Isopropyl-methyl-
Ne s sulfamoyl)-phenyl]-2-(4-oxo-4H-
86 @g(ﬂ\ﬁm ,@ a4 4155 |penzo[d][1,2,3]triazin-3-yl)-
o acetamide
o O 2-(4-Oxo0-4H-
X R benzo[d][1,2, 3]triazin-3-yl)-N-[4-
87 @E\j\’(@/s‘o 427.5 (piperidine-1-sulfonyl)-phenyl]-
o acetamide
’|\‘ N-(5-Diethylsulfamoyl-2-
N dimethylamino-phenyl)-2-(4-oxo-|
88 GEy(N\)L 457.6 4H-quinazolin-3-yl)-acetamide

45




NJ benzo[d][1,2,3]triazin-3-yl)-N-[4- 87 NNO S 427.5

(pi peridine-I-sulfonyl)-phenyl]- D 0 acetam de i
wOR(8ADIYex hyl sul f anoyl - ~"1 N PCT/US2008/064662

di met hyl am no- phenyl) - 2-(4-oxo 88 v ~(s0 457.6 457.6

4H—gtHRpzeH-A—3—y acet F-de—b 4§ \.’\p ]200?2’ 1%70 52
N-(5-DiethylSulfamoyl-2-methyi-
PCT/ uszp %U&\Q\Nﬁ henyl)-2-(4-oxo-4H-quinazolin-
N- 8- Di pi w2 Met4YS  NoN dootnice
phenyl )t 2- (4 0X0- 4H- gt npzolin- |0 89 0 ° 428.5
yl )-afetam de N-(o- et Nyl gNlF-@émlifamoyi®,3- - U
@ﬁt hy| - I (#4- oxp 4I—5 90 |Him¥tHyrphenyiN2-groxadt2. b
quihazo i N< a Q)E@ﬂ de 64 % (Jauinajolin-3-yl)-acetamide
N-(5D|3thvlsulfam)v 91 NNJo o
met hoxyt phenyl ) 42- (4- oxof 4H 0 N |O&-MNethyiguiamayl-2-
quigmazg P@%{% ) 52 t ami He Qs methoxy-phenyl)-2-(4-oxo-4H-
N- ( 5-Di et hyl@%am@yt 2_ Lt hoxy- quinazolin-3-yl)-acetamide
Pllr\ntyll ) -") (A oo \'I h—=Al R%s d‘l.jt\/" % %E? C
\R | 1 — - UAU LJ'_ ul II.J.LUI 1 II ehylSu mOylzehO y L)
3- yl ) acet am de D.£1011 N 001 henyl)-2-(4-oxo-4H-quinazolin-
N- ®2- Ch| or o- yl sul f arfd$?$ - E-yl- rhideS
phenyl )t 2- (4- oxo- 4H- qui npazolin 93 0 448.9
S-yl)-afe am decD N-(2-Chloro-5-diethylsulfamoyl-
N-(5-Di e u fB@ylo 2- nyd4r oxy |Padhyl)@-(4-oxo-4H-quinazolin-
héhyl ) 2-( - 0X0- 4HSOY 0| N 431, godpetgnice
benzo[d][1, 2, 3]tr|a2|n-3-yl)- D| acetamide ~N o
N-(5-D ¢ kﬁul fo yl - mat hyl  T{NRgFDietiyylsuifamoyl-2-hydroxy-
phenyl ) NOXQ, S95 0| N QS = (429 3-(4-oxo-4H-
benzo[ d| [ 1,2, 3] triagih-3} I4) -° D [P B3
acetamide
Ne N-(5-Diethylsulfamoyl-2-methyl-
@;‘/E\)Oj\ I:l\ O phenyl)-2-(4-oxo-4H-
95 T N NS 429.5  |benzo[d][1,2,3]triazin-3-yl)-
K acetamide
1-(3-Methyl-4-ox0-3,4-dihydro-
o)Q QN quinazolin-2-yimethyl)-2,3-
96 A~ o 426.5  |gihydro-1H-indole-5-sulfonic
N acid diethylamide
1-[2-(8-Methyl-4-0x0-4H-
o ON o quinazolin-3-yl)-acetyl]-1,2,3,4-
97 JNT O,si:N,\ 468.6 tetrahydro-quinoline-6-sulfonic
N L acid diethylamide
o N ?S?_o N-[4-(Benzyl-methyl-sulfamoyl)-
< ?—( A phenyl]-3-(4-oxo-4H-quinazolin-
98 NﬁNﬁo ED 476.6  |3.yI)-propionamide
o o N-(3-Benzyl-4-ox0-3,4-dihydro-
N quinazolin-6-yl)-4-methyl-
99 /@S“o N/)N/\© 4055 lpenzenesulfonamide
N. N 2-(4-Methyl-1-oxo-1H-phthalazin
~ N/\g/ o 2-yl)-N-(4-sulfamoyl-phenyl)-
100 o] o"S\N 372.4 acetamide
Oy N 2-(3-Ethyl-2,4-dioxo-3,4-dihydro-
/\NJ(J)\Nj/ \/\©\SP 2H-quinazolin-1-yl)-N-[2-(4-
101 o N 430.5  |sulfamoyl-phenyl)-ethyl]-
© acetamide

46




1- (3-Methyl -4-o0xo0-3,4-dihydro 0 q -P.

qgui nazolin-2-ylnmethyl)-2,3- 96 N Pi 426.5 di hydro-1
woRisdeloe2z 5-sul fonic D " acid diethylam de  PCT/US2008/064662

1-[2-(8-Methyl -4-oxo0-4H 0 " |

atnnazal i n 2 1\ _a~at 01 1 2 2 A Nc- "N A69

tet }Igﬂ;jro- @fﬁﬁ%@é sfifonic ,E?’d'\éféﬁﬁr u‘,’qj'zoé(f]axl) grg de o
N eo20 N[ 40 Benzyl -n@thyll - subba iubramoyr heh\i)-ethyl]- D
phenyl ] 13- ( X0- 4H- qU| ndzol in9 aN-m-ld‘eN 0 476.6

L _L

3')’: )'IJ UIJI Ullalll UC LJ U I\I'\O L)CII {2 4’-('3 Méth&l 4)OX’&3‘4| LILI dl U=
N N qui 1az | i nN6>yI) 4- mgt hyl  99|q4 ydl qﬁmé}d}nﬁl\u 1 4Q5.5

behBenesu \f # ' Y405 Cl fylsulfamoyl)-phenyl]-ethyl}- D
2- (4- Ve hyI 1 oxo 1 pghthal azi n pEGEM@eO SO , 372.4

Z-yT')- N ( Tamoyl - phenpyl) 1 Nae-Ri@Banges-tlo-3@ U |U_" N
Et 1y| di oldihydraBuinazolin-6-
2H§°a:‘u| Nkl i n- 1- ﬁ‘“@ P" % 1|YRTRNIEPIRNA- SIS P

sul f anoyl - phenyl ) - éThyl ]| DOI AR de 46 WO

2008/ 14Y96 CT/ US2008/ 064662  o|NNE-Diethylsulfamoyi-4-methyl-
2- (- Mef hy k2 \ﬁ @xﬁj 3,4 NebF 1 plenyl)-2-(4-oxo-4H-quinazolin- 5

. : 3¥-acetamide
di hydr o} 2H quinazold yl)-N-[2 105°B™° N 416.5 D o
(4d-sulfanpy-pheny)-ethyl]l- acetam dp Q
+(4- uinazolin-3-yl)-N-
N-{2-[4]( hyI 4oxo-34 10324 |<rH§h Y
. suffamoyl-phenyl)-acetamide
di gsdr o1 g 1 %400[5 y-pheny)- D
yl sul famyl Ne -Seﬁ h l}- D acet am de
I\‘L{"z [4 /’2 Den-r\ll /I CXC \3 4N/
o ethyl Ifamo enyl
di hydr o] qufazol i n-6 1040 / 47629(4 %[T il
Phé&gryl | et D N— 386.4 D
N\)LNOB'S'°O acetamide
Og© o 4-Oxo-3-[(4-sulfamoyl-
N ‘N phenylcarbamoyl)-methyl]-3,4-
108 Yo ¢ 402.4 i . . D
N\)LN/@ © dlhydro-phthala2|ne-1-carboxyllc
o acid
0 3-(4-Ox0-3,4-dihydro-quinazolin-
N N—O—g'N 2-yl)-N-(4-sulfamoyl-phenyl)-
109 N\>_/_<o 3724 |propionamide D
o
o 2-(7-Nitro-4-oxo-4H-quinazolin-3
oM o yl)-N-(4-sulfamoyl-phenyl)-
110 \Q\fo o 5N 4034  |acetamide D
NVN\)LN ©
N=\ (4-Ox0-4H-quinazolin-3-yl)-
N .
1 @ _>_qu . 4164 acetic acid (4-sulfamoyl- 5
00 .
i phenylcarbamoyl)-methyl ester
N $-N
—@—6
NG o 4-Dimethylsulfamoyl-N-methyl-N
i/ . . .
N >—< >—S-N 4-ox0-3,4-dihydro-quinazolin-2-
112 _\(_O o 400.5 ( Anhe, D

ylmethyl)-benzamide

o0 o 2-(4-Oxo-4H-
g benzo[d][1,2,3]triazin-3-yl)-N-[4-
< \>—( N—< >—s N
13 ,N)_ o C’ 413.5 (pyrrolidine-1-sulfonyl)-phenyl]- D
acetamide

2-[Ethyl-(4-ox0-3,4-dihydro-

o A N } . .
5 quinazolin-2-ylmethyl)-amino]-N-
114 m\j’w,\/@ o 4435 |[2-(4-sulfamoyl-phenyl)-ethyi]- D

acetamide

47



NJ acet am de

N- (3- Di et hyl sul f anoyl

~4-methyl | 00

phenyl ) - 2- (4- oxo-4H qui nazolin 1105 N,NJIN s J 428.5

(3-sul fanmoyl -

106 I\Iv" " s 358.4

D

w@2008)i46et am de D D 2-(4- Oxo-4H qui nazol i n- BEU$20bB/064662
phenyl ) - acet am de

O

N—N- /Q '\ et h\ll c-||| 'F c:rmyl nhan\ll \ 1
thylsulf henyl
2- (4- ox3 4 qU| nazol ioni3}yl) 107 @R‘fo)}(’ ;j‘gg&" g
acétani ¢ 01 0O 0 %, Oko- 433P(4q§rk§ Jismding)-ariedn
| car banp 108" 0 ~ slatetaRlidy Y)- Yl ] l INJ L
N1 "0 4 dl hydr O- ph nal azi ne<4lexcauabyiyd-duibazbin-| O
aci 1% / g4 Ox05 3 %) Wd‘{fg_ g ul-waepioninacid/ (4-8ulfgndyl- 2
yI) N (10 9 olpimmcamanyypitoheie de D
P-(7-Ni¢ro- 4 oxo- 1H—qui nazolin-3 0-N
yI ) N-( 1ﬁ\f amnyb-pheny() 110 15oe<t i i
\N i acetic acid 4-[(3,4-dimethyl-
aceiyam L\@ P hﬁ\b benzenesulfonyl)-methyl-amino]
(4-0(0-1H-qU|hazoI|n ) - Oog&(:t's(geaclde
Aoy 111 oo 54164 = =
i 0-3,4-
phenyl Cirob vester D d.&i) lin a§o|| @ﬁnethyl)
4- Mgnret h )( rﬁe1 hy5103N RIN/I-bmisi-NA-(4-sulfamoyl-
(4- oxo- B, 4 d| hydro qU| nagol i n-2 M@ﬁyl)@thw dQetdtD@. 5
yimethyl) - Dﬁ am de_ D 21 ( 4- OXO- [442-0Oxo-2H-quinoxalin-1-yl)-N-
(4-sulfamoyl-phenyl)-acetamide
119 N\)L /@ 358.4
o o 2-[(6,7-Dimethoxy-4-ox0-3,4-
-0 g N dihydro-quinazolin-2-ylmethyl)-
120 OD\),\‘L/U\)?\N/Q/ © 4755 ethyl-amino]-N-(4-sulfamoyl-
! phenyl)}-acetamide
N=\ 2-(4-Oxo0-4H-quinazolin-3-yl)-N-
C>_<N3_N [3-(pyrrolidine-1-sulfonyl)-
121 00 @—(IS?—NO 412.5 phenyll-acetamide
6
N O"s" N-[3-(Methyl-phenyl-sulfamoyl)-
NN \Ej N < > phenyl]-2-(4-oxo-4H-quinazolin-
122 @o © / 448.5 3-yl)-acetamide
0o 2-(7-Nitro-4-oxo-4H-quinazolin-3
N_< P_( N_< >_3_N yI)-N-[4-(pyrrolidine-1-sulfonyl)-
123 N=,N_>_ Q 457.5 phenyl]-acetamide
Q (4-Oxo-4H-quinazolin-3-yi)-
Q ,—(N_O_&SB N(:' acetic acid [4-(pyrrolidine-1-
124 :/<N=\N—>_o ° 470.5 sulfonyl)-phenylcarbamoyl]-
) methyl ester
NS - (4-Oxo-4H-quinazolin-3-yl)-
O_(}—O\_qo %S0 acetic acid (5-dimethylsulfamoyl-
125 N 474.5 2-methoxy-phenylcarbamoyl)-
% methyl ester
o | N-(5-Dimethylsulfamoyl-2-
oM< o methoxy-phenyl)-2-(7-nitro-4-
126 \QYO NK)\'S? P 461.5 oxo-4H-quinazolin-3-yl)-
NeNoAg SN acetamide
QS'O 4-[2-(4-Ox0-4H-quinazolin-3-yl)-
N . .
> o) 2 acetylamino]-benzenesulfonic
127 @[PN y /©/ © 3594 |acig

48




/' A\ 0 -N/ \S NC benzo[d][1,2,3]triazin-3-y1)-N-[4

113 NN N O 11 413.5 (pyrroli d| ne 1 sul fonyl) phenyl]
w@2o0aaedeai de 2-[ Eth yl-(4-0xo0-3,4-d i hyd rBCDUS2008/064662

qui nazolin-2-ylmethyl)-amno]-N- 114 | N-~1. 0 O 443.5

[2 (4 St || 'F Qrmul nhan\ll \ at hy! ] ao agp?t am ge?) |)4'7 I\‘)
-Ox0-4H-quinazolin-3-yl)-

2008/ 147962 P 4@968/ 034662 acetic acid 3-dimethylsulfamoyl-

N- (4- Di pret slil T amoyy - pher1d  1ld&,y @wes. N, D

2-[ethy ox034d|hydro- D | N 10 443.5

qui Nazo Z-yTmetn |) am noJ 7 |BksNenroace-amui&zolinp)

3-(4- Oxp i hazol i n-|3-g)-N52imeihyisufamopLoni C

acig?r? (41 ulfﬁm)j?/ @ N 1940 Nretpy- @ewﬁﬁce@m'de

phenyl car banoyl ) msthy bster D| O

(4- Oxo- fiFF qU| nazol [ nwso )- S \|2-e2e®b-Rig-quoiath-1-y)-N-
4-3, 4-d 1179) 0, A7 7[124-sulfamoyi-phenyi)-ethyi}-
benZenes L®/ e h arri noj - |ty*@BHenyl ester 0[O0 N
2-1 (6 7: Dr'net hoxy-4- nxn-% 4-

di hydro i oloi n»@i/l net hyl ) - ) SO
50316 e %M 521' 4'3sm‘ifa§-enz g%p E1t)rlll?zalZe?t)a)r/r?ldhle(J D

phenyl )teth acetanvdel O
2—{2—-Oxp—2ZH-gui-rexaH-— )N T
- sul f anpy henyl ) - a@gmam de 11%,@20 ZL th B'S p
2-1%6, 71 D Xé/ - B, 444.5-0 |Quf&incSi- phenyl —ethyl]- D
di hydr o} qui 'haz - 2- yI net hyl ) 1@6pidnanlidd O 475.5 D o
et nyl %%5\\[10] I\I (4 Sul' T anoyl N-&4Ydpjop @GR aTbHEB/)-
2-[methyl-(4-ox0-3,4-dihydro-

133 J\/Nj)j\ ,©/ \|/ 457.6 quinazolin-2-ylmethyl)-amino]- D
propionamide
2-(6-Nitro-4-oxo-4H-quinazolin-3

NP yI)-N-[4-(piperidine-1-sulfonyl)-
134 o”S\©\Nj\/Nf/N o 4715 |phenyl]-acetamide D
3
o() o N-[4-(Morpholine-4-sulfonyl)-
N. g phenyl]-2-(6-nitro-4-oxo-4H-
135 d§\©\Ni/"‘r/\:j©\N*D 473.5 quinazolin-3-yl)-acetamide D
o o

N-(4-Methoxy-3-sulfamoyl-

|
N\j o o phenyl)-2-(4-oxo-4H-quinazolin-
136 N\)LN S,,O 3884 [3.yl)-acetamide D
o) g N

3-(4-Oxo-3-p-tolyl-3,4-dihydro-

5]
NY\)LN/\Q\ quinazolin-2-yl)-N-(4-sulfamoyl-

137 N\©\ ’S’?N 476.6  [penzyl)-propionamide D
o) o

N-[4-(Azepane-1-sulfonyl)-
N, Q‘s;“@ phenyl]-2-(6-chloro-4-oxo-4H-
138 . \WN\)CJ)\NO © 475.0 quinazolin-3-yl)-acetamide D

phenyl]-2-(7-fluoro-4-oxo-4H-

F
QN
139 \QYO o 8 458.5 quinazolin-3-yl)-acetamide D
SUeL
N

O N-[4-(Azepane-1-sulfonyl)-

49



N=\ 2-(4- Ox0-4H qui nazolin-3-yl)-N CINN
[3-(pyrrolidine-1-sulfonyl) 121 o o _ 0 412.5
w@b@agioencetamde D 11 O O PCT/US2008/064662
N[ 3- (I\/let hyI phenyl - sul famoyl) 122 NN - N1 iN 448.5
4

K £he (PTesent JRyention f onyl) D 123 N g
- At P e YAV { b %twanumbm% FRygye-2
e 0 1
RN RGO LU e e d i a5
idethifiester NQAmpldg 4 ChooviH wriraazedied 3Eyt )aciiYitN o

acetic acid (5-dinethylsul fanoyl - 474
oG 1 oS R L DA TSt 08 o ATl SRl aesqy to
ghdOa d n@@@@"@é’iﬁ@mw‘a@leoﬁl\' Oselect compounds were also
nmet hoxy- phenyl )-2-(7-nitro-4 126 | ON 1 S 461.5

LoXerd Qﬂal Tazdl b ead yigectrun, aE 1wl to agabeet anileer 0

n
MU A o) bensonbedt Ton oy BT Py bt
1%8aVMhﬁHM&8/ﬂH§®ﬁ@ifﬁ§7l£820@81D6é§6§ov1ne Viral Diarrhea
-4H- qui nazol i n- 3-y 01 s acetic_acid
V%r%l? Ay sul ¥ | +928 %gsl%\“\ybmé)so F01°2 BenTyt st 1S
atle N 2- ﬁ@pf&&&%@ ﬂHQK@Iﬂf#E%“@@FP|1fhe§ and to ensure

3-yl)-N-(5-di net hyl sul f anoyl -
that the activity seen in vero cells is consistent, select

compounds were also tested for their effective
concentration in a viral yield assay against dengue-2 in

C6/36 mosquito cells.

50



129 0i )"~N1 "- 9 N, 434.9 nethyl -phenyl)-acetam de D
Ol N 2-(2-0xo-2H quinoxalin-1-yl)-N 130 "~ | 386.4

W 2008446 f anoyl - phenyl )-ethyl]- D N acet am deBCTMUS2008/064662
2-(4-Oxo-4H N N benzo[d][l 2,3]triazin-3-yl)- I\I-(3-

'IJI%Q_%NI?;\Il :S 91353:)(3: Sug a% h%nytla.)esa%%ta%msq:e Den q.,o Doen—
ui nazol i n- | YeRrr B 1-Pan-4goMpdog @nd BVRV
Y pron
f anoyl AR,

2- [ metihyl —(4 0x043, 4- di hydr o- 133 0 N
N~ qUi ngzoLi N, Z[yT nethyT) amnOJ pro
2-(6- IL\L t?%q‘zl{gxo%l—l- qui nazolin-3

yl) - N[ 4- (pi peri qi ne- I- sul froryl*

phenyl|] - acet ani de | o@Q
N- [ 4- (|[Mor phol i ne{4-Sul* onyl ) -
phenyl|] - 2- (6-ni t fo- 4- oxo-4H 135 O
qui nazol4N-,3+, 1 ) acetam dem.D Q 0.l

Specificity
D {EM]

N- (4- Net Hoxy-3- sl f anoyd--¢ N-8g "‘41 : J;"*;
phenyl|) - 2- (4- oxo-4H— qui nafzofl n“186 | IN;_ g 38&.4"‘”"“ e

"Eu 3 Chen-3

3-yl)-lacetam de D OCNNO e
3- (4- Qxo- 3- p- tol I - 3;4-%i hydr o- Dl bens

qui TTaZof T =27 ﬁ'! JN(A-surfamoyt= 137 ‘\‘g@;lg RIH
benzyl|) propl harfi de DO 1 dNy P e TR g
3 R N { 487180 Den-2 =50 BYL
' 07121 DEn-d
23410 Den-d

348 50 MW =25 Modoc

4 7R >50 BYDV
43¢
39893 MV
1.8 432 Den2 a4 BVEY
437 42 MW
- 46 50 Den-2 »50 BVIR
;
430,48 WY
3 5RIES Den2 | »BQBVDV

51



n N-[4-(Azepane-|

phenyl ] - 2-(6-chl oro-4-oxo-4H 138 c\

N
I

-su | fonyl ) N s-,

NON \ |

0 475.0

w@iosazmbi n- 3-yl )-acetanide D 0 N-[4-( AzepanePCT/US2908/064662
N p_henyl ]-2-(7-fluoro-4-oxo-4H 139 0 O

| f onyl

) Fo,

comR4 1479 CT/ US2008/ Q& re Exanpl n'v cificity
Sel ectli vi tyvgr Speci fici ty Corrpou 5 ;g? @&&eiﬁc;tg
Preserjt lnvention [000080] Those conp unds Wi (M)
act1 vl agak n,s gal st [dengue-rZ at effectlye co"'E"é"ﬁTT"'é't'l ons
of legs 1 han 10 pM; as,-4j dent i fied ine }xgqpl e above e
were tlested for ElCtLV t;\\/ «ag%h ; '_ﬁl_eac &1 Ot'YPE o R
denguqg in a viral y{ejd assay to gengrate EC50 va|I ues
(Tabl g 2). Selectl conpounds were also| tested for |nore
br oad |spegtsum act|V|ty agal nst ot her | menbers of |t he
Fl avi i ri dae fam = Wk 685l S
Y i ng fl avivirug, /iral Diarrhea
Vi rus |(BVDV), whi Chsi s =) Pést I Vi rus $i nce dengue
viruslis able tg replicate in multiplle cell lines| and
to enqurgszdfa@t fhe actjvity seen in Yero cells is
consi gtent, sel eg¢t compounds Wer% Aal go testad for
t'Hei r [ef fective caﬂténtratl OR...} nh vilral’ yiel d assay
agai ndt dengue- 2|i o7 36 nosquito ce=| ls. 50 WO
2008/ 147962 PCT/ JQ?OO8/ 064662 Table 2 - Sel ect
Conpoyndgzagtiwvi §i es agai nst Den-1, Den-262;:2088:-8,| =08 Mudos
Den-4,| Mbdoc and [BVDY: Qonpour;f\d MN St | ugtur.es 595@190;5«5 B
(BM SpeC|f| city| &ieLd (P 448 4. 4& Mml 24 31
10< n-['1 _ 4 odog x ,. =7 4.1 Det~R &[it.3,] E§a§6
I> .9 De: ° 6.2|1~odo, e '
4TH AT MW »25 Modan
3 4 5 47 7 Vv
11784 Ben-3
1992 Dan-4 2 H L8R8
328 43 1w » 35
14 3.
342 48 MWW 0.1 fodac
15 2.4 3100 Den-2 SED BYDW

17497

SR

2 Den-4

52




2 031°4.1 Dex -2 '~50 BVEV k '2,:A;''12.15 Denn-4 0.7

C6. 3

De:n-4 4 .Sty ly
Den 4 vam 4 3

.0 41 .4 allw-
walows/14@Del i -2 vuF BV DV ?D 12.1

1. -

11D en. -
_

-h. N X
e:n iry PCBUS2008/064662

W >25 N

227 De:

dooc

78 -2 >50 BvVDV 19
E4 44893 TAWA4 12

colfpound @ [64 RivE. .
D .... Sl Diey, -
PCT/ US2008/ 064662

1 4 -8Bridre - H BVE[;‘Edé’@stfE

551 B 51 WD 2008/ 1479
n— .+ Structiure ECH

o0 '8l

Spe&iﬁciw
(M)

Speci fi cfi E3.47¥ReI
F2dBVII'| rAti 4
>Y- | 5Den-1 _ 3
| vl odor |a- 47.7 B

i (PTA) 465.52 W _ .
4 1' 448757W41 .42 A
5 f odoc_ ¥ "$16:Be~4 ]

VDV 1’1 ‘*3

1. 9° R?"Den} 4

3, ga-1en-3

3.8 Modoo
1

ARNA 217,

21784 Dend

Cren-1
{ten-3
Den-8

51
e

20

Ben-1
{en-3
[rep-4

342 48 MW

o

Den-1i

14 2724 1 Den-2
{rer-3

8.2 120 Den-d

]
CAR O N
"]
[

LA
[I’j_ [
=

53




335.4 i" >25 35 Den-1 >25 F 9s_ ¢ 14 27L Den-2 W BVDV
e, 2.9 Den- gi n. 4.8 111.1 Gnt-4 n 5t

WO 2008/147962 - - - . . "}A MJO 'u enQ >50 BVD,, , , PCT/US2008/§64662
hi 12 1 3 2Cdr, _4 52 WD 2008/ 147962 PCT/ US2008/ 064662
Conpound M/ St r uct ur e E§5 #90 égh@ Specificity Yield
(PM 76.47 ° W1 Den- SE1CSS_Au 5.b.1.3 De:n-2
..... t:}eri T a 2.1 Den-4 Den-17 .1 12 1 De -2
[:en tip : WDen-1 20 c. j Den-4 ...... n tvl odoc

lin |Barthjo. Moa1993e Ultra@m%t@r@lza@%?ﬁ 40t 5ghepD
2008 U fe

1696 OV T A r Ut ol aCRedie of (he  engte Vi Fis 7

(fI avilvhias)spatyicl ePamdnqnho@Jen@@Tsm.J Subm Crosc
Cytol Pat hol 31:407-12, 2. Be rroc
2 E1 RarTOR o W Rudigiorh, Lo Mplitgut duerrpizo,

B. Ganar d.rékdte A Shd Ust L@é&llar@asi Sod oratdeructural
i nhi bition of the NS5 dengue virus nmRNA
basis for the inhibition of the NS5 dengue virus mRNA

2'-0-methyltransferase domain by ribavirin 5'-
triphosphate. J Biol Chem 279:35638-43.

3. Brinton, M. A., and J. H. Dispoto. 1988. Sequence and
secondary structure analysis of the 5'-terminal

region of flavivirus genome RNA. Virology 162:290-9.

4. CDC. 2005. Dengue Fever,
http://www2.ncid.cde.gov/travel /yb/utila/ybGet . aspr?ae
ction=dis&obi=dengue.htm.

5. Edelman, R., S. S. Wasserman, S. A. Bodison, R. J.

Putnak, K. H. Eckels, D. Tang, N. Kanesa-Thasan, D.
W. Vaughn, B. L. Innis, and W. Sun. 2003. Phase I
trial of 16 formulations of a tetravalent live-
attenuated dengue vaccine. Am J Trop Med Hyg 69:48-
60.

o. Falgout, B., M. Pethel, Y. M. Zhang, and C. J. Lai.
1991. Both nonstructural proteins NS2B and NS3 are
required for the proteolytic processing of dengue
virus nonstructural proteins. J Virol 65:2467-75.

7. Fink, J., F. Gu, and S. G. Vasudevan. 2006. Role of T
cells, cytokines and antibody in dengue fever and
dengue haemorrhagic fever. Rev Med Virol 16:263-75.

8. Halstead, S. B. 1988. Pathogenesis of dengue:
challenges to molecular biology. Science 239:476-81.

9. Hase, T., P. L. Summers, K. H. Eckels, and W. B.
Baze. 1987. An electron and immunoelectron

microscopic study of dengue-2 virus infection of

54



2'-O-nethyltransferase domain by ribavirin 5'-
triphosphate. J Biol Chem 279: 35638-43. 3. Brinton, M
WGO2008a#m962). H. Di spoto. 1988. Sequence and seRPORUS2098/064662

structure analysis of the 5 -termnal regqi on of
flavi vj enone RNA. Virolo 162: 290- 9. : :
2005 Lh@ Iﬁ%%/%lflt%tc?gsﬂ AT c%l"%miﬁy Ben
v,/ tyrayeldzrbrdusi, 1s/ ybGet . asp’? se ction===di s&obj
===dengue. tm 5. Edelman, R S. Wasserman, S. A

1 BodiBbhlemr, "9 @’utIﬁJeFRCkK IH KE@f@P@er%rﬂ'aTﬂg V. Wray,
Kanegﬁ%)Tﬁa £ au%@%b L ¢4 0015, a08 W Spie
ria or mul " a

2003 hase | attons o

t et ravatendotiaed BRET em@taetdoﬁeﬁgme Mae:ctrleanspkmdn Trop0
69: 48- 60, 6. Fal M Pethel, Y. M

Zhangyga%a@c%er{%?tloa t%%lﬁ horiticict e ald Brol

proteidls NSPB;ansl- NS3 are required for the
proteol ytic processi ng of dengue virus nonstructural

l%)rotléamsaJthﬁ%r@m 0%: 2M7-3En, 6. KiR-Aln, $. @n Aleert,
S. 0 of o, T kihes d

ant iG"{)bX@ dengugzgfgf\(/er a(ra}B enigé%a%esrr%%é IIE“]'C CHY!st-
feveschxﬂed{t}\/ad \EiDdorH: 2634752a18radiailst emd, WS V&aghn, B.

1988. Pat hogenesis of dengue: challen es to rml ecul ar
bi ol® yImS’cﬁserfEe BaoSalgzaq, ard Gpdl. Hokep Jx. 2001.

Sunn@éﬁet aﬁa f@%@ﬂé eﬁHEH@¥ 5% g%%@hué@§3 déﬁbue virus

el ectron and I mmunoel ectron m croscopi ¢ study of
denguec@ivés usAverfers | oms ofur 541 W RQD8/ 1A7@62eers .

PCT/ 82008/ O S,%S% c%%t ured nosquito cells: maturation
event & A e 273-91. 10. Hillen, W, G

1K Ocikltd:herl@ffeslbﬁrwemléser\/, MW ayasveld, WM. Srorrat, S.
Rezm koff. 1982. Purification of the TET repressor
and %‘ber%t oraR9 ordtdhe” t ransPRLSRFIN 140 and

Charﬁ'gng Pt farticﬁleéﬁ %ecgﬂ w@nllge%%en@@@a
257: 6 anesa-thasan, N.,
Kln}w¢Wma€hléﬁwld%mgme,va001ne formulatlons in healthy
Australian adults. Vaccine 24:1238-41.

14. Koff, W. C., J. L. Elm, Jr., and S. B. Halstead.
1982. Antiviral effects if ribavirin and 6-mercapto-
9-tetrahydro-2-furylpurine against dengue viruses in
vitro. Antiviral Res 2:69-79,.

15. Koff, W. C., R. D. Pratt, J. L. Elm, Jr., C. N.
Venkateshan, and S. B. Halstead. 1983. Treatment of
intracranial dengue virus infections in mice with a
lipophilic derivative of ribavirin. Antimicrob Agents
Chemother 24:134-6.

l16. Leitmeyer, K. C., D. W. Vaughn, D. M. Watts, R.
Salas, I. Villalobos, C. de, C. Ramos, and R. Rico-
Hesse. 1999. Dengue virus structural differences that
correlate with pathogenesis. J Virol 73:4738-47.

17. Malinoski, F. J., S. E. Hasty, M. A. Ussery, and J.
M. Dalrymple. 1990. Prophylactic ribavirin treatment

55



J. R Putnak, A King, B. Raengsakul srach, H. Christ-
Schmdt, K Glson, J. M Zahradnik, D. W Vaughn, B.

wa2008n#1962 J. F. Sal uzzo, and C. H Hoke, Jr. PRODWUS2008/064662
Saf ety and immunogenicity of attenuated dengue virus

vacci pe ntis Pasteur) in human vol unt eers.
Vo Pt Tt flénf’%lvc%nﬁ U NN AR, P
Nasveheh v Rea Fotgati3 S 30Ypksan, J. Lang, and J. F.
Sal uzzo. 2006. | mMmunogeni cH% and safety of two

1?1ve1‘4%1¥15<éﬁ%at1edr A otfhanRg er@n e%gu%ajv%‘? nel 994.

R A L R R LT e L A/l

Hal stteddle Iﬂ.@&iranﬁeﬂtlw$éﬁilﬁﬁf@ﬁt§remembjbﬁve rresqlamles the
o TSR e L L PR BT ML B D RISt fenou
1€, dedadh, REatt, , k. la. BFRzdéral&; dhd A/ermatne@m

and S. B. Hal stead. 1983. Treatnent of intracranial
dengtiél vi r@%nwﬁ; ectionsnomsimicetwiah zarowpmpiﬁﬁ i nduces

derivatiyv av rin. Antim crob Agents. her
20, 1906 T8 el neyeres R B GRRGT D W
WattB9: Ro58abms, |. Villal obos, C de, C RanDs, and

R. Rico- Hesse. 1999. Dengue virus struct ur al

2 f iMeiResY t hat - QIR He WEPEBES hodethedi €. HaxFgon.

73 4383 47 ﬂlgar%@%maﬂg }!):ock]et e HaStYue Mi Aus
Ussery, and J Dal rynple. 1990. Prophylactic

ri basmvehore e@lmﬂerowr\/\o P08/ Na#796Rcad Sci U S A

PCT/@‘T%%(%MPGZ of dengue type 1 infection in

r hes Antiviral Res 13:139-49. 18. WNarkoff,

21, , Monmangr and Bofal gofue 19Me rPrlocessdegeDdped and
flavivirus structural glycoproteins: stable nenbrane

i nsef¢ YO RINGDr eriehbf ne- rieeRe ridat t eca@nvel dpes st gnal

peptyfe; sy roh o9y 204:526-40. 19. Medin, C L., K A

Fitzgera ? and A. L. Rothman. 2005. Dengue virus
2ihon§tlmkil@¢pa®hy@yot%4 n NS5J i rfwiies and M. G. Rossmann.

2005. A structural perspective of the flavivirus life
cycle. Nat Rev Microbiol 3:13-22.

24. PAHO. 2006. Dengue and dengue hemorrhagic fever
http://www.paho.org/english/ad/dpc/cd/dengue. htm.

25. Raviprakash, K., M. Sinha, C. G. Hayes, and K. R.

Porter. 1998. Conversion of dengue virus replicative
form RNA (RF) to replicative intermediate (RI) by
nonstructural proteins NS-5 and NS-3. Am J Trop Med
Hyg 58:90-5.

26. Rothman, A. L., and F. A. Ennis. 1999.
Immunopathogenesis of Dengue hemorrhagic fever.
Virology 257:1-6.

28. Sabchareon, A., J. Lang, P. Chanthavanich, S. Yoksan,
R. Forrat, P. Attanath, C. Sirivichayakul, K.
Pengsaa, C. Pojjaroen-Anant, W. Chokejindachai, A.

Jagsudee, J. F. Saluzzo, and N. Bhamarapravati. 2002.

56



i nterleukin-8 transcription and secretion. J Virol
79:11053-61. 20. Modis, Y., S. Qgata, D. denents, and
wW®200814M62 ri son.  2003. A |igand- bi ndi ng pockepPCT/NS100&064662

dengue virus envelope glycoprotein Proc Natl Acad
Sci :6986-91. 21,
g%fefseeae ARG KT Vet Opled %ﬁdtéfdfe%\é%%nmgllve-

COU%E&&ﬁua@é@%&%&e AgaE-Seds U S Pha81a 2300-d#00undders:
Mukhopadhyay, S., R J. Kuhn, and M G Rossnmann.

2005r0 ke st ¥ u%em%ﬂ/p%e%rpe@ﬁ%tmnt he2 1 awiaid ugll§ frele

cycl e, Mot Bpv; M orobiol 23382, 24;, PAHO. 2006,

Dengue and ngue m)rrh ever tt.p //1;;ww. p
29a’ y$¢lelegingei‘,si’8 aplandCmMcdl Ci?.:hledsaiﬂgeﬂe T$90. 25.

Ravi prakash, K., M Sinha,. C and.,
PortIg Plh%%lo%o%e‘?%%‘ﬁlﬁd%%n@nu% %lrff“(ljsv+]équ1?%atﬁ’ veb?7-

formRNA (R 1@, repdigatiyeayi n[trﬁléﬁ@dlf’qltb@ (Fhandbyk, M.s.
nonstructural proteins NS-5 and AmJ Trop Med

Hyg %8*-‘@@15 J26. Retmheln, AP L. MommihF. and EnnR@lzrnan

1999 0 hogenesi s of ngu hennrr agi ¢ fever.
Vi rof ogy 25 J£1) % 3% sa charjginp ZR ﬁ‘ eCJ ﬁ

Chamt fawani ch, S. Yoksan R Forrat, P Attanath C.

Sirivicha akul K. Pengsaa, C P&Aaroen Anant, W
3Eholl) B ha? A "ﬁ’ajg%%ee BOGPAR -

Bhaﬁ?@@@ g&?@loéﬁoym%@QQ§féﬁg§6§lue (reazurin)
PCT/ U82008/ 064662 Saf ety and i mmunogenicity of

tet rMmcemWedy@tf@nuemeedaw@ueeWC@f mesnnanl fdnaicell

adul t _vol unt eers: eroty. c N i on,
r at |%yt PYIRS n%ﬁYplEur oséelso%ﬁn:] #ﬁ)pg{@g %%%

3586 2Pk Hamp@iya SCR| £58 NO#thol S.H. a9id Bbung Scdl eBi Nggtieron,
1990. Replication of tdgaw ri dae and flaviviridae, p.
697-ad (R- | Fagmangbhan 200 @, MDIKH pet OR M EHRfieeky1rus

R0|é$$é}#é§%hog.%y ﬁ%%@ﬁﬁgnoﬂ-g)aépﬂaéﬁﬁ fqﬁgéﬁrln. J Gen
Virol 87:1947-52.

33. Thein, S., M. M. Aung, T. N. Shwe, M. Aye, A. Zaw, K.
Aye, K. M. Aye, and J. Aaskov. 1997. Risk factors in
dengue shock syndrome. Am J Trop Med Hyg 56:566-72.

34. Uchil, P. D., and V. Satchidanandam. 2003.
Architecture of the flaviviral replication complex.
Protease, nuclease, and detergents reveal encasement
within double-layered membrane compartments. J Biol
Chem 278:24388-98.

35. Umareddy, I., A. Chao, A. Sampath, F. Gu, and S. G.
Vasudevan. 2006. Dengue virus NS4B interacts with NS3
and dissociates it from single-stranded RNA. J Gen
Virol 87:2605-14.

36. Whitby, K., T. C. Pierson, B. Geiss, K. Lane, M.
Engle, Y. Zhou, R. W. Doms, and M. S. Diamond. 2005.
Castanospermine, a potent inhibitor of dengue virus

infection in vitro and in vivo. J Virol 79:8698-706.

57



(ed.), Virology, 2 ed, vol. 1. Ravens Press, New

York. 30. OBrien, J., I. Wlson, T. Oton, and F
woogname2 2000. | nvestigation of the Al anmar Bl BET/US2008/064662

(reazurin) fluorescent dye for the assessnent of

i an I totoxicit Eur J Bi ochem .
oo i Sttt g SOt c feer,
Houngs; +{& / Bewcanes oy« /g R efP@ﬁenﬁnabhambeQ@@&L 7/en/ .
| nhibition of dengue VI I us repl | caltl on by

Sy cdfifenol €7 achen @i RaPaRFFiagiq @YET Vi rol
87 A7-D /V 3. ej =2 n Snwe o
o 2070 D2l GO e B0 MM BB e SO gue/
msMﬁ@m@&ﬂnaﬂmmm@&mﬁummﬂmm.AmJ1?m)md
Hyg 56:566-72. 34. Uchil, P. D., and V.
Sat chi danandam 2003. Architecture of the flavivira
[6EPOSTRL | O COMPL X co £7 01 €8S Ene AUC) €25, &N 1
detergents reveal encasenment wthin double-Iayered
1 mepiir anet ednpar feeetencd Bi othe Chesm D782 01388 98l 1 35.
Unareddy I., A Chao, A Sanpath, F. Gu, and S. G
PYASUdevan. 2006, Dengue virus NS4B interacts with NS3
and di ssociates it fron1sing|e stranded RNA. J Gen
Vi r ol 87 2605-14. 36. Wi thy T. C Pierson, B
[Q0Q82] k ThenevertiEndgtes & e@ﬂéﬁﬁc¢%b%@ {ﬁw&@r%%dﬂw
e £ D AIR N Q90R 1 + LASEANOSPEN T N€; 5 3y POL e@foécﬁ‘f‘y | bi tor
of dengue virus infection in vitro and in vivo.
ap@lx¢aHBeS£98~ﬂDB b67uNMEﬁmmmnd45969h¢&§7$EQDD8$03@66@6
2002. n ue and den ue, haenprr c ver
210 S T T T SRt e ARy | CHEbS? (6 the
fajj@mingaﬁlaﬂmg) 1997 Dengue haenorrhagi c fever, ht
-1p v / /ww. who . -nt/csr/re sources/ publ
cati ons/dengue/ Den{gue-:ublication/en / index. "tm
[ 000081] All references cited herein are herein
i ncorporated by reference in their entirety for al
pur poses.

58



[ 000082] The invention has been described in ternms of
preferred enbodi nents thereof, but is nore broadly
wa@ppBilcabht e as wi Il be understood by those skiPCBUSI008/064662
the art. The scope of the invention is only limted
by the followng clains. 58 WD 2008/ 147962
PCT/ US2008/ 064662 WHAT IS CLAIMED IS: 1. A
PHATnBSeQLATMEDCO8pPOSi ti on conprising a
pharmaceutically acceptable carrier and a conpound
Eavizg hhe follgmﬁng eneral formula |.or _a
har nicBUf Carfy &8 e%P%PElEéPP FheFesf e FR
Phadmblce@ I R21WheretBpRibandcR2race hndepesdepbliid having
hydr ogen, al kyl, al kenyl, al kynyl, or unsubstituted
é%esé@é%Pwaﬂéd9669éﬁéaﬁRymylar | arkgl PharpprceBriralaid
r .Substituted or unsubstituted
5?%%?g§%P§h8%2§ %gégﬁag°one or nore heteroatons in
the ring; and Ar is substituted or unsubstituted aryl
or heteroaryl; said cycloal kyl, arylal kyl, and aryl
group substituents being one or nore radical (S)
i ndependent |y sel ect ed fron1ﬁ%hel@?oup consi sting of a
strai ght- or branched chan-galjyl, al koxy,
al koxyal kyl , al koxyal koxy, hﬂlogﬁgz pol yfl uor oal kyl ,
pol yf | uor oal koxy, carboxy, c®ano,~nitro, am do,
am doal kyl, carboxam de, al kylthio, alkylsulfinyl,
al kyl sul fonyl, sul fonam de, and nercapto. 2. The
conposheireanoR’ clad k1 anshémsiapeRiiearg lot fyldrog®n, The kyl,
C osition of claiml ereiLn IS et ... 4, The
AOPBEEr i OR<Brver abh 1noUHarerneAr PE mongrieuted
subsbihtuted phemyhkyb9 aKL3,2657808.% 59 together may form

a substituted or unsubstituted ring, which may include one

or more heterocatoms in the ring; and

Ar is substituted or unsubstituted aryl or
heteroaryl;
said cycloalkyl, arylalkyl, and aryl group substituents
being one or more radical (s) independently selected from
the group consisting of a straight- or branched chain
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen,
polyfluoroalkyl, polyfluoroalkoxy, carboxy, cyano, nitro,
amido, amidoalkyl, carboxamide, alkylthio, alkylsulfinyl,

alkylsulfonyl, sulfonamide, and mercapto.

2. The composition of claim 1, wherein R' is ethyl.
3. The composition of claim 1, wherein R? is ethyl.
4. The composition of claim 1, wherein Ar is mono-

substituted phenyl.
59
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WD 2008/ 147962 PCT/ US2008/ 064662 5. The conposition
of claim4, wherein said nono- substituted phenyl is
wa@piodo4benyl . 6. The conposition of claimb, REUSI008/064662

said anido phenyl i's selected fron1the group
on3| obut
> Theonohesh R B S TR T o Mber 8P a87 BHBRYP-and

@UBEtﬁﬂUQé@ ﬂhbn 1 is amldo -phenyl
benzo[ d] [ 1, 2, 3]tr|a2|n 3-yl)- acetanldo] phenyl . 7.

The conp03|t|on of claiml1, wherein Ar is a di-

substituted phenyl. 8. The conposition of claim?7,

ther eThesapardbitsabspit atedmphenyhehasnoaeid amido-phenyl
sub n h h ne as met hoxy. 9.
THeStonnse, B3ator 8, APtk Eandh 8P Eass
$behtyuhﬁddpbﬁﬁyylL8p [2- (4-oxo0-4H- qulnazolln 3-yl) -
m phenyl - acet am do- p- met hoxy- phenyl . 10. The

éGﬁﬁ@@FPPéan?ngﬂa?HQSP Wher&rA¥ar 48ubstituted phenyl
bénEbQéjW@tEYBjPHE¥E§HL§O}19 HE%BQ%XdBWeBMEnyil The
conmpound of claim1, wheréein the conmpound of  Fornul a
| is selected fromthe group consisting of N (4-

Di et hyl sul f anoyl - phenyl ) - 2- (4- oxo- 4H qui nazol i n-3-yl ) -
dcet afihdegcoMpp5iDienhysal famoyl - 2haeehoxfrphenyl| fi-

I sobut yr am.de;

ﬁpgigﬁ¥8?ﬁglgaFP§%ﬁyl-phenyl)-2-(4-oxo-4k+

benzo[d][1, 2,3]triazin-3-yl)-acetam de; N (4-

Di et hyl sul f anoyl - phenyl ) - 2- (1, 3-di net hyl - 2, 6- di oxo-

&.2, 376t ebnpb¥dEOopUBbENCTayh) 7acRhantdg; shk G4di-

Di et hyl sul f anoyl - Ehen yl)-2-(4-0x0-4Hthienof 2, 3-

éPb?FFﬁPH?ﬁ BLhgRy a@éﬁaﬁﬁ@eSUQSEGtEﬁpérés4a@¥604ﬁpd the
h@gz?kbnag %EEhB§§4 (i sopropyl - net hyl - sul f anoyl ) -
phenyl [-acet am

2- (7- Fl uor o- 4- oxo- 4H qui nazol i n-3-yl)- 60 WD

2008/IhéQGQmPGEﬂUSQGOSEOG&GGQ 8, wherein said di-

%%g‘ﬂ%&%%og%éa%t byl zsultamoyl)-phenyll agetande oy,
Di et hyl sul f amoyl - phenyl ) - 2- (1, 4- di oxo- 3, 4-di hydro-IH
pht hal azi n-2-yl ) - acet am de;

No( 4- Bhet Byhpukfameyl ophenykh- 8, wherein di-substituted
2- (1, 3-di oxo- 1H, 3H benzo[ de] i soqui nol i n-2-yl)-acetam d
@henyl is m-(3- methyl butyramido) -p-methoxy-phenyl.

N- (4- Di et hyl sul fanoyl - phenyl ) - 2- (5, 6-di net hyl - 4- oxo- 4H
11. The compound of claim 1, wherein the compound of

Formula I is selected from the group consisting of N-(4-
Diethylsulfamoyl-phenyl)-2-(4-ox0o-4H-quinazolin-3-yl) -
acetamide; N- (5-Diethylsulfamoyl-2-methoxy-phenyl) -
isobutyramide; N-(4-Diethylsulfamoyl-phenyl)-2-(4-oxo-4H-
benzo[d] [1,2,3]triazin-3-yl)-acetamide; N-(4-
Diethylsulfamoyl-phenyl)-2-(1,3-dimethyl-2, 6-dioxo-
1,2,3,6-tetrahydro-purin-7-yl) -acetamide; N- (4-
Diethylsulfamoyl-phenyl)-2-(4-oxo-4H-thieno[2, 3-
dlpyrimidin-3-yl)-acetamide; 2-(6-Chloro-4-oxo-4H-
quinazolin-3-yl)-N-[4- (isopropyl-methyl-sulfamoyl) -
phenyl]-acetamide; 2-(7-Fluoro-4-oxo-4H-quinazolin-3-yl) -
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thieno[ 2, 3-d] pyri m din-3-yl)-acetam de; N-(4-
Di et hyl sul f anoyl - phenyl ) - 2- (6- et hyl - 4- oxo- 4H-t hi eno] 2,

\NmzmﬂMpwsinidin-3-y|)-acetanide; PCT/US2008/064662
N—(5 D ethylsulfanoyl
gei hen¥p§1 mgthyitsul%a8é§l4H_ 3%9??0552tam¥dé N-

bhé%h%ﬂ@thbﬁH&ﬂaﬁﬁéhzijHELMQXX phenyl 3; 2- @1h§dro 1H-
di net di oxo-1 3,6 tetrahydro-purln 7-

abébahﬁaen RE¥5) DRechyhsdet aloyh= Qlﬁﬁbﬁéﬁyléﬁ@ﬁyﬁyphenyl>
met b P PR P PRS2SR e

phenyb)eﬁhphenyEamoyﬂaphdeyl -(5,6-dimethyl-4-oxo-4H-

0-4H- g ||
ARy el SEF A 3%333803rm.PnaSFEa@lgarfyn.é aci d

di et Ayh agt dgmoy1 - heny (6-ethyl-4-oxo-4H-thieno[2, 3-
N-[4-(2,6-D we¥ F erldlne | - sul fonyl) -

éhémynmlglo430xé)4&pquamaﬂeb|N 3oyP)yeabetanidenoyl-2-
T e R e T et et
queﬂammuen 8- yB}Daéehgmdefahb§5 E»ﬁéhybsykﬁaaﬁyﬂazg—(1,3—

met hoxy- phenyl ) -2- (4-0x o 4H benzo [d] [1 31
ﬁﬁmaﬁbﬁls2yﬁyd1058e%a%rae gﬁarpEMﬁaﬁoPerae|a yl

GaedLgt Ayl suLigoByL<#s 1gﬁﬁ@gmxy@hgnmgzhegydsheagl The
conmposi ti on of cl a|n1i wherei n the conpound of

Botpubaitep sN- (5-Diethylsulfamoyl-2-methoxy-phenyl)-3-

N-(4-Di et hyl sul f.ano h (4-0x

Bt huosprny s2Prpe o sargatthatsid it e spephgxy-
bheatmpAb -phepi;0phykaxinsdef a-ybrak-okptegtyonngtolin-3-
di sease associ ated therew th, conprisin . .

Hdhi AFrstELi ng- ﬁndahvﬁépaﬁauﬁpéﬁﬂ?y5eﬁﬁé%?ﬂ96 afbint to

nged t reo r _
Sap TTToby e ooty compund, o, Fgmi oy Lo
ﬁmeM@HZGQB/4459624H€§bU82®68A6666§2 -ecéRhmide; AN-B4N(3, 5-

A\ ein. Rl an re end y hydrog
Ris PRy kBt Sl ne R o r L PR vinSaRery fur oF (BYoLo08N:
égbﬁbhbmﬁﬁdB gnygabkxhid@ryNalBybie@hyhsu@faﬂéyand R2
together may form a substituted or unsubstituted

mpﬁ@oxmﬂpbﬁnﬁﬁy EnéhodsocoAB-benzo([d] [1,2,3]triazin-3-yl) -

acetamide; and Pentanoic acid (5-diethylsulfamoyl-2-

methoxy-phenyl)-amide.

12. The composition of claim 1, wherein the compound of
Formula I is N-(4-Diethylsulfamoyl-phenyl)-2-(4-oxo-4H-

quinazolin-3-yl)-acetamide.

13. A method 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 below or a

pharmaceutically acceptable salt thereof:
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or nore heteroatons in the ring; and Ar is substituted

or unsubstituted aryl or heteroaryl; said cycloal kyl,
wa@eooBakieyt , and aryl group substituents bei ngPOIESING/064662

nore radical (s) independently selected from the group

consi sting of a straight- or branched chain alkyl,

al koxy, al koxyal kyl, al koxyal koxy, hal ogen,

pol yfl uor oal kyl , ponquoroa‘bkoZ%31 car boxy, cyano,

nitro, amdo, am doal kyl, cHrb m de, al kylthi o,

al kyl sul finyl, alkylsul AnayP;~Nul fonani de, and

nmercapto. 14. The nethod of gl ai \R413, wherein Rl is

ethyl. 15. The nethod of claim 13, wherein R2 is

ethyl. 16. The nethod of claim 13, wherein Ar is

mono- substituted ghepyl. 17. The method of clai m 16,

wher el’'R®88iL8 RorR@ ubsiicutiédieRsReifft livs hamrdssphemiiky L,

%§kelgﬁ,nﬁﬁg9§¥9f § ahHE&Bst%@ﬁE@B”o%aég?éﬂhgBtQBe”y'

Is selecte om the group consisting o

tgobuaykaii dephéaykyl, aryl, or R" and R® together may form

-[2:- (4- ox0- 4H qui nazol i n- 3-yl ) -acet am do] - phenyl an

5 L5 5008 1479820 perf basbobrobdsanr o Rat Mncflfe one
b2- hdrexpedbr-bengnbdl h1tRe3kt hbazkAg3- Yyl ) - acet ani do] -
phenyl . 19. The nethod of claim 13, wherein Ar is a

di - sGbstpt GreECpRBAGHE. cpounsheshetheEd0f TEILaPHh 19,

' i.d di -substituted phenyl has one

g%%é?%?ﬁ%%f as am do and the other one as nethoxy.
23idThecihethedlof aclabmk20, whérergplsgrdup substituents

i -substituted henyl i ,
b i REngic at bt BAF BoTRUREERGRY- RERGPTCgSTLngelected from

enEPgsbhibonoakictahm 30, swhergi gndi- substbhuthed chain
phenyl is n}(S-nethyI-butéran1do)-p-nethox -ghenyl.
23kvTheamsphgd of kekdApmky3, ahépéVﬁlkhéYCo%p afenof

§§22¥h§okog§k§?[eﬁ%?9fﬁ£8?%5TE0999“Ba%BB§§§tE99n8f nitro,
Bmethyl sul §apdil/1i pheaybpxamidepxoidbiguinazelkpiduyl)inyl,

acetam de; N-(5-D et hyl sul fanoyl - 2- nmet hoxy- phenyl ) -
alkylsulfonyl, sulfonamide, and mercapto.

14. The method of claim 13, wherein R' is ethyl.
15. The method of claim 13, wherein R? is ethyl.

16. The method of claim 13, wherein Ar is mono-

substituted phenyl.
17. The method of claim 16, wherein said mono-substituted

phenyl is amido-phenyl.

18. The method of claim 17, wherein said amido-phenyl is
selected from the group consisting of isobutyramidophenyl,

p-[2-(4-0ox0o-4H-quinazolin-3-yl) -acetamido] -phenyl and p-
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i sobut yram de;
N- (4- D et hyl sul f anoyl - phenyl ) - 2- (4- oxo- 4H

whewsoftb] 1, 2, 3]triazin-3-yl)-acetanm de; N-(4-PCT/US2008/064662
Di et hyl sul f anoyl - phenyl) 2- (1, 3-di net hyl - 2, 6- di oxo-

2, esse et in, oyl sacetam gy (6

ghpyyim di n-3-yl) - acet am de; 2-(6-Chl oro-4-oxo-4H
qui nazol i n-3-yl)-N-[4-(isopropyl -nethyl-sul fanmoyl) -
phenyl ] - acet am de;

2- (7-Fl uor o- 4- oxo- 4Hqui nazol i n- 3-yl ) -

NOF 4- Chesopeopyt- aét ﬁ&lﬁl@ullﬁarm?ﬁ)fepheﬁyl Jsaeetamni de;

E)|ue§ﬁyFsuFfiaPmyPyphenyl )-2-(1, 4-di oxo- 3, 4-di hydro-| H

pht hal azi n- 2-yl ) -acet am de;

N- (4- Di et hyl sul f anoyl - phenyl ) -

2@(1 B8rndi axendHt, 3H benza[ de] | shquenal Eaid- yh )} sapetapuded

Rlb?ﬁyh BEAYPEEI Fﬁﬁﬁ)tlllt}éﬁgﬁyﬁf Qm%é%aaianPﬁyPtﬁeBxE)nﬁHas
mekAb ggo[z 3-d] pyrimdin-3-yl)-acetani de; N (4 63 WO

2008/ 147962 PCT/ US2008/ 064662

Di et hyl sul f anoyl - phenyl ) - 2- (6- et hyl - 4- oxo- 4H-t hi eno[ 2,

gl.d]ﬁyeimﬁghﬁd3o§|ylaé@taﬁjd@herein said di-substituted

-Diethyl sulfa
RRERYT. Dhotyr s a0l P Rp Bl do sRan R LY RISV A 3- y1 ) -
acet am de;
N- (5- D et hyl sul f anoyl - 2- net hoxy- phenyl ) -2-(1, 3-
donet hyk- 2o6pds0x00d, 3£3cbat At pahydnherpuni 8i7sybytituted
acetam de; N (5-D et hyl sul famyl - 2- met hoxy- pheny I%L
BOEYY Ani- el Nk @eéb§%h9P§MF98ﬁ69P =p- W@FH@%y EH@ﬂy )- 3-
nmet hyl - but yram de; N (5-D et hyl sul f anoyl - 2- net hoxy-

phenyh)=2:RheRYl nacet amhdes, wherein the compound of
1-[2- (4- Oxo- 4H-qU| nazol i n- 3-

ybymadet ¥l Fs2s8ldirhgdr 6xbH thdobeoBpsabfienstiagi df N- (4-

R Eh YA Enov i pharsk) rar d4mprgaffaAyipazolin-3-yl) -
ﬁfﬁgyhgdg (4~ QXGDéékﬂyﬂBaZ@bh6y$ yhrneapekanrpdenyl) -
Bﬁﬁ%ﬂg yrapiferi N nd-PistRY oAy 2BREAYPREDYEL- 8xé44P%o-4H-

- dey) My | gul | -
Sukasrc (1 3 W s oces Bl heby puldaroy) -2

Dneahyhsalﬁhmoylapbeayﬂdez athPémmanbyé ac6ddloxo—
re2hdaCor el A 13, PWher el nit N ComBBUAA of - ‘Bormul a |
D§eBh§4sEﬂ@éﬂM&$ubB@H9Y Qhemybko24ﬁ4taxenéhb,3—

?£9?5g252n33y; )gggégg%ggé; 2-(6-Chloro-4-oxo-4H-
quinazolin-3-yl)-N-[4- (isopropyl-methyl-sulfamoyl) -
phenyl]-acetamide; 2-(7-Fluoro-4-oxo-4H-quinazolin-3-yl) -
N-[4- (isopropyl-methyl-sulfamoyl)-phenyl]-acetamide; N- (4-
Diethylsulfamoyl-phenyl)-2-(1,4-dioxo-3,4-dihydro-1H-
phthalazin-2-yl)-acetamide; N-(4-Diethylsulfamoyl-phenyl) -
2-(1,3-dioxo-1H,3H-benzo[de]isoquinolin-2-yl)-acetamide;
N- (4-Diethylsulfamoyl-phenyl)-2-(5, 6-dimethyl-4-oxo-4H-
thieno[2, 3-d]pyrimidin-3-yl)-acetamide; N- (4-
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25. The nethod of claim 13, wherein the mammal is a
human. 26. The nethod of claim 13, wherein the vira

WO pdosasioen is a flavivirus infection. 27. TheP@BURDES/064662
of claim?26, wherein the flavivirus virus is selected

b PERY TS uPraPr COBR i 082 arangue-Lnbbphai traerot2, 3-

Mﬁﬁg§imﬁagntBC§iboéB§t§ﬂ§@@h3NLQBSDYéEH§158§faEB9l 2-
net hod of claim 26, wherein said viral infection is

mS5btil aPBENKIY h2a (¢oRdEEPoA-s&Pebteduf PaRPL ha- grobup-

4075 R100 Bodar L076ks" Pty tBe0aT oBabR ™Y Laure 1) <2 (13-

éhoephal -2 §;-dHepatilt Ps3CH- hhtrayy&hbkpyrln 7- yl)
encephal itis, and. Japanese ence litis.
ﬁﬁ?ﬁgﬁléﬁ clail E%etgﬁéﬁgiﬁa@gyg 2 WEEhPéyaphEﬁHébe
Mh&9§am§9e,TNe gebhadnhof sGh abah29- 2WR§E§beS§hgn ngye
virus is sel ected fromthe group consisting of N1,
DENR 21 -DENY3amidad EEKﬁ4D131hyTﬁelﬁémhMé éfmetbpﬁvz6
ere al fectlon sQci a
R AT R R A T T e L D PR e
gﬁmgaeetgy¢p2|s dsebeevednftomvlbesgsaupoadnsiasting of
cl assi cal ~dengue fever, dengue_henorrhagic fever
dyRarsmenidad Heﬁéué2sﬁ08kme ?MérBﬁ@ergéln?ﬁé retheayl) -

Bhegl@hp13,- $@bC@HtHﬁEH§Eo§9HD§L§§ ~GQ2tamide; N-[4-(3,5-
adn1n|strat|on of at 'l east one agent selected fron1the

Qnmaphyénsﬂsermgloé anBUWfpaylagEhenywécérmé oand4H-
interfe The a rein sa

AR RorFAragent) "reeREbagr - T3abTepR AR REE B or g m
ﬁ@th@@§F§h8n§§Dd2amﬂFMkbahHa§@H&o B3 [¢i doBoViiaz36-3-y1) -
The net hod of claim 33, wherein sald interferon is
g@@?ﬁ@@@g, and Pentanoic acid (5- diethylsulfamoyl-2-

methoxy-phenyl)-amide.

24. The method of claim 13, wherein the compound of
Formula I is N-(4-Diethylsulfamoyl-phenyl)-2-(4-oxo-4H-

quinazolin-3-yl)-acetamide.

25. The method of claim 13, wherein the mammal is a
human.
26. The method of claim 13, wherein the wviral infection

1is a flavivirus infection.

27. The method of claim 26, wherein the flavivirus virus
is selected from the group consisting of Dengue virus,
West Nile virus, vellow fever virus, Japanese encephalitis

virus, and tick-borne encephalitis wvirus.

28. The method of claim 26, wherein said viral infection
is associated with a condition selected from the group

consisting of Dengue fever, Yellow fever, West Nile, St.

64



65

WO 2008/147962 PCT/US2008/064662

Louis encephalitis, Hepatitis C, Murray Valley

encephalitis, and Japanese encephalitis.

29. The method of claim 27, wherein said virus is a

Dengue virus.

30. The method of claim 29, wherein said Dengue virus is
selected from the group consisting of DEN-1, DEN-2, DEN-3,
and DEN-4.

31. The method of claim 26, wherein said viral infection

is associated with Dengue fever.

32. The method of claim 31, wherein said Dengue fever is
selected from the group consisting of classical dengue
fever, dengue hemorrhagic fever syndrome, and dengue shock

syndrome.

33. The method of claim 13, which further comprises co-
administration of at least one agent selected from the
group consisting of antiviral agent, vaccine, and

interferon.

34. The method of claim 33, wherein said antiviral agent
is Ribavirin.

35. The method of claim 33, wherein said antiviral agent
is cidofovir.

36. The method of claim 33, wherein said interferon is
pegylated.
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