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genone are often sufficient to create viral strains
that are resistant to chenotherapeutics. In addition,

w@Rewsa2458€ drugs i nhibit active viral replicatPONUS100&959326

cannot elimnate virus that is latent or sequestered
in the host; thus, patients are forced to take
antiviral s-and endukSTIHRAL ERBATMERNT®Ct S-for | ong
periods if not indefinitely Not surprisingly,

atjents o egi NENS cannot continue treatnent,
B%ﬁ}(g&'dr‘ﬁppﬁ#@&'réﬂp%ﬁ as providing a potentially

1.1

[0001]

1.2

[0002]

[0003]

[0004]

[0005]

conti nui ng source of add| t| onal infections. [0003]

Fhus of Y Ipvestich need for better antiviral

chenot herapeutics and nore effective strategies for

TH@ @ﬂ:ﬁejnf 1M@eﬂt@)n§%@1hes@brﬁmtl&ﬁ ﬁlﬁiﬂﬁ‘ﬂbﬂsﬁ& prelBfin\Re Geai‘uﬁg Vlral 1nfect10ns The

ent f.or tqu n fro chr
n% Ian%ntl{)l}/ thus hgs alp%}catlon% m Iar(e)ahs So%lmesdﬁ 0(1: c, I%a co ﬁéﬁ VIro ogy, ang meédicinal

¢hrmlamdef| CI ency virus (HV) and hepatltls C (HQv),

for which no good treatnent exists for the reasons

noted above. [0004] But new viral threats are also on

fRe RedeteddNt The st eady encroachnent of civilization

into the nost renpte regi ons of the gl obe has o o
ot sPotRpERs e Aeizvfedir pap eBRe e Y| mﬁ%ﬁpgsc Tlieops mpigrity pigmtiviral
{0y iHiateie ®ith aifal feplicgidn tHoaghthp asiditingor yreatriphsn digs viad genome. Commonly

VLSRR TR T Byl 0 SELL R Bt e o
tyqni;cugtas(:Wo@@ft@)prodaqqaurmamfd t%qltpf,é&pcq:\éw@ls dqppqddgge(ywﬁnw factors for viral

horhib repichi. Md)rEc&J:r glml ﬁﬁlhigﬂiﬁSpeﬁﬂ@naﬁ]&uﬁ&e R BHhalladulayions in the viral
ng. recurrent. fevers

enomel alret ?tt | c1ent to cre Vll‘sl strams at are resistan chemother tch ?n a%dmon since
SI”ai LS E S PSP I

ain, ‘hesé& 1hic For'e
hPIrNss, 1nh\bésttlvwltaéremcm@s, Ufey\Rpynot e@hmdmwguﬁyas Igtpnt gtssec(um in the host;

tﬁ@ssﬁaﬁéntsﬁ%lﬂ&l t(Eﬂaﬁéeaﬁmlalls—Lb@ eﬂdufel'{%H(t&%@?ﬁ:ots%ﬁt)r%rpel@ayif A&
Era”bltt ! Srls ients Eé% eLlhaSsa Vltr unstl &LASt At, a ﬁqr majp infected a:
P8 1\3\% BTG LB S KA SPmtE e{%F‘% Bigmgp infected as

w«hlels addiling maﬂlnndllm emtinuitigsase St {diinartal insgtiomew Wi t h
respect to the industrialized world) is Venezuel an

ﬁﬁyiha@ isERG&R @(E @t::‘de; dnBviMi dhMSotleRb&OcsGad h&d eﬁ‘é@tﬂ@ %‘&ﬁ@elgf%pfor identifying such
al o

%B‘Bﬁ]&ﬁ”tp‘&mbso Iﬁélee‘gn%/eaq)emal}yélé%gtéoré]fos%quffer]éla ﬁf’lﬁ éhr%rbceaefl geénhtatmg viral

infactlotid sumgaslmlhalemmuma“esno(ythscde andcheprmesst G @)CV),derelvhich no good
ﬁ}{eﬁ%mstlfﬁ%?l%ésoﬁs%@&&b‘é% wi th VEEV may show one or

nore of | ow ng signs: fever, depression, |oss

of appetite weakness, and _central nervous s¥st em
3 80y Het bt geRsosp the Bsren: At FBH, S EHERI AP FBVERRNG he most remote
hgad opthegshic hg, ntrogiawhind 1938 Of EbRIVEE inf@tions ko thghopydaidaltilang. Each passing

%Egltﬂrlgél af? f 116;131%% bﬁnmglscﬁ re@&% 0§8ﬁ¥t%kiﬂ Qrﬁgrraé Ic &%8%%?09 m%l’a virus

orses I nt Wno Tini
GEPEY MW%W@HS (Yiggurg). P%ﬁRé%Val]gy aiﬁgr vigps (YEEN)- %tglrpﬂ}grevna 1nfect10ns can
&‘aﬁ)&fd fpthrEldllyV&eElhaﬁn@ e&ets afichok fé&ﬁ*reﬁilf&é@,@@ﬁ palﬂahd faﬁgia@ﬁesetlﬁb&de Punta

0r0 1 slé]i"ﬁfj‘ I'\M o%"l%\l\ﬂlees %}NV cﬁﬁg’n%un Q% ugﬁﬂ@ aster lrlmgtlncep%ahtls virus

encep er n equi ne-e
ﬁ@Engﬁt@ @g@@s‘%ncqpb@p@gms tVEt N, dél’asa a]fﬂg (LASV) and Dengue virus (DENV).

By way of example, one of the additional “new” viruses (that is, new with respect to the industrialized
world) is Venezuelan Equine Encephalitis virus (also called Venezuelan equine encephalomyelitis,
“VEEV”). VEEV is a mosquito-borne viral disease of all equine species, including horses, asses (wild and
domestic), and zebras. Equines infected with VEEV may show one or more of the following signs: fever,
depression, loss of appetite weakness, and central nervous system disorders (lack of coordination, chewing

movements, head pressing, "sawhorse" stance, circling, paddling motion of the limbs, and convulsions). In
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bacterial meningitis. VEE m ght also be m staken for
toxi c poisoning. Definitive diagnosis can be nmade by

w0 s@Ba458y the virus in a | aboratory or by tesPCTysS2008/059326

[00086]

[0007]

[0008]

[0009]

bl ood for the presence of antibodies to the virus.
fooon]s: Idaensciyl 4B VEEN mey oy ae eliniopl senilicbeelyae. Theglintopyigns of
mw &as ba\mfu&e GARBode Bf @Gt @6taddyhitRBeVihe $8rdIRYvoRXPaEnh. A& include
%aﬁeorg gquﬁle GI}IC%?‘ASJQB vT(estng gcpu,m%%nch hglgls z’}%}{cealtl Iglorsaerggknefs rabslés ttgiﬁnus and
Srotenrgmenirtitie] \d?@rnlnyht alscelty npiakernfer tﬁm evisgEgge Pelnytive ﬂlhgneens can be made by
BY£N: Ak Birus ﬁnQQQ)ZﬂatoM b}\/ﬂeﬁlﬁgsbl&ﬁa&r RSB of BEMOdicS to the virus.
transmtted prl marily by nosquitoes that bite an

IPrIla%Ctls%g aclrg}nth% this c[llhease rlﬁ:nlthejf acthﬁ"t zogﬁq%f%cted §¥ tgiee \é}S émay experience flu-
lgqo seanttens deghan tigh Byertdng a@@b@tnyl Fileseélﬁvntmalv’é@\ﬂnwne yssteamds well as the

}tonsgvaqgaééﬂwa@éecm &QrBOPY! Qtd 4Ns. Enzootic subtypes
EEV are di seases endem c to certai n areas.

ner ser ot S. Sp. [ r .
O e LR B B B Ry P et e By b i feorpp and hen
yito detftedivn sgthiet aointa} @ hgmns Bie spredcwithl vaich Te @sesd spremds dgpbnds brethe subtype

&f't}feb@EQaiﬂusCaﬁ&@@déﬂH f‘mé)sht!ul@%&ﬁﬂa@&fs EQ%@J s%i)tgfﬁés gfa]E‘E@tare dlseases
af fect equi ne Epi zootj c sub on_the ot he

RS toe%mm&ffeseﬁaw%%ﬂlﬁ? FRrulge SPrﬁardd‘é"“ﬁFé fseiltgsi Gaoic Sibtypes are
abfveisied Widt thesrodeht-hdsguits irhngsisgisrecytie. hdsy fopatoli g @inis cantc@use human illness
%‘lﬁhg}ﬁﬁr ﬁﬂ(q aﬁ&pqullnec'&aﬁf E&&%t&%ﬁﬂ%s '81‘? @1’3 I)tE'er hird %Iaﬁ’]%l?éad rapidly through

er 't ents ar e primary ani ma
lﬂlﬁﬁt’opk‘:latfoiﬂi/ T%ﬁ%@@ﬁ OB%eVIEUR @fe alig@é@?él@genlcm @é@@dﬂ%& plppeadfect human
ﬂemet@lple@m}emernmas Glﬂd ad ity fimal | bpreuss thallcakrl) @idrspread the discase.

at or ood-. feedi
1(1:1%‘]ectec%'I quP]me&% rc}lfYVrerISé‘) an GHOIimOLIS qlclf(nn%f OPV Im S;[he\llr c1rrculla|{] san[%m %\t/hen a ?100% feeding

ingecttieggdpmiyegh aamﬂlﬁmtl psk@rp ﬂlqmmﬁ and tpgsmioitiig lathertahigels alrhummswthough
SIME bhidds, GRE £s|c§ﬂe SWHhd) €nd i8R ol BQYSme i6BADB IR @&k 8@w signs of the

ener al ot show signs of the disease or
C(Sf ﬁ%?lgcﬁmfﬂémet%}{ﬁp%wgpr ead. [0008] Naturally occurring

out br eaks. of VEEV are rare. In 1936, VEEV vvas.fi rst
Neawdlyvcete agbrepkeld SEHY arcafre. dol¥e e MEEV wayfasiaccagized as a disease of

foRlel-aMdy E}QZL@Ia @&hg inr:lﬁ by, Oﬁﬁlgﬁglgff e@ﬁ’dé |eﬁb‘é‘phalomyeht1s From 1936 to 1968, equines
ence I1TIS ro

&Y % t%%? TANREP TS Eeé 4Re ?‘wr“&% OLgtIﬁa}(se ]?121569(1@\,351,%%9? O porth
brobdhre dkigral Amerit® 684lly tdhehind Mseasend Fpwaeid 1910r The highly puigigeonit form of

% ﬁa@llot %éd%@the Ifhlnfg@btlat){s s[in%‘@fz)m @ﬂwg@?(i 1@93%‘11%&%&%%% VE@V in the
The at o%enl ¢ formof VEEV has not

%@% efrqh@aas MWOH@T%}W & Vst Qenaemeyt plderiquiyrs 1o IppRAEN7 R incraagy its
sh8BBaranacoutid aaalehed i\l AtihdredulremeDts &heqmilfe s@bﬂss&ﬁiﬂﬁng the United States

WMQ}QCO B%ng&tﬁgakg 'ﬂl%‘ ml(}st §ffec%%§f torﬁé’\]ignt ﬁmh %éaﬁ H% c{:lslé%gsggtto quarantine

npor ar i %) I ncrease Its surveillance act
fegfﬁeéwnqSt ngRiinegetquieropEgiont R Pestifith realgaitirad siyapgtiaginsect-
eedirg biRkgwilihBo &Midc€dsek abr@81. These measures should be accompanied by a large-scale
equine immunization program. Equines in the United States should be vaccinated for VEE only when there

is a serious threat that the disease could spread to this country.

Similar to VEE is West Nile virus (“WNV”), which was mentioned above. West Nile virus is named for a
district in Uganda where the virus was first identified in humans in 1937. Outbreaks of the virus have
occurred in a number of countries throughout Europe, the Middle East, Africa, Central Asia, and Australia,
since that time. WNV was first detected in the Western Hemisphere in 1999, and since then the disease has
spread across North America, Mexico, Puerto Rico, the Dominican Republic, Jamaica, Guadeloupe, and El

Salvador. Symptoms range from a mild, flulike illness (fever, headache, muscle and joint pain) and a red,



from Mexi co. During outbreaks, the nost effective way
to prevent further spread of disease is to quarantine
WO pfosa24ss0 equi nes. Control I ing nosquito popul ap€DIS2008/059326
t hrough pesticide treatnents and elimnating
PUHDR Bl oarsaingits: Bittre sesqpitiope ipfde valhfrapieneenepodiss which can include high

B @ neck] ABSRtARA B Sis, SEOulhichs REmA eCRRPBRRAIBM! 1W)peent of cases.
Iarge scal e equi ne i mruni zati on program Equines in

[0010] V\%c%re or rga?ngen§ g %?a%le% %lfheld\/ ﬁlf\'e(\)gﬁﬁt&%g)?tthg %lée &uséé%l':tecp abovye sg public

I'S a serious t . I sease coul
@&@a@ﬂt enhiize Py avoldiBEs @ewtheéﬁea@@as/@@ Jetectgpeypvhere disease
Wb (Ltétitaiﬂyl ﬁlo&lﬁi\éﬁi\ﬁa\)e, beMﬂcﬁeﬁtﬁﬁeﬂﬁ-&w@%ﬂ taOpRFacB ROV@®mindSd reasonable as the
ru5|s aned for [ a where t

Ni t d
W(Dl‘ld lEgpullatlgn go ore(alg %OHIF ogialals tLar%rg Ior bo%fg(% 31§Sf discases, or 0 eer similar

@mﬁbnﬁakswomdﬂh@mvh%@@mHEVEmm@mﬁdﬂadhmmbamwunb@pr©@nwt
SOMDAtToh RS mb b S pFUERRE imfoRSt Mot r %@ﬁépula%t &S3ttack.

Central Asia, and Australi a, S|nce that tinme

det ec in n
[0011] 'gci Iﬂai(g mfﬁf?ésr?mﬁ Ree Eﬁngog(é éegV\ﬁ ai)ovg &egtéo&e érral t@rgats’\slge}nt ost all op tﬂe recognized
YarEhnies, infedigcle, buBgeruso, fRyigioisest fleviDgsriamnay susesReyd tighvigses. Since
v]faﬂ@ilnﬁ:t@s’ are(aé ﬁr@@ tn%%gi%can%g bg{helsél‘fé@hg& fin m&%&qgg%eﬂoﬁlwaohc ation,

froma mld, flulike | ness (fever, headache, nuscle
Tﬁ‘ﬁ@’e]‘ttﬁ |Sﬁttegﬁathﬁ)are£?faseg Ort @lﬂblﬂtﬁﬁﬁvwcargﬁtlcat?ﬁw%’ﬁ tnﬁﬁ’ﬂ‘tateg"r large
durbrdalesr of nva sl spe iy eveappfiedt vdsewi | | devel op

encephalitis, which can include high fever, a stiff

[0012] ﬂﬁg lfhereqlé a%qgtfteer{%&ﬁg Plgﬁde Ipeﬂfcﬁlﬂ)ﬁ%aéwntsqgﬂl\{els‘é a%li Qtﬂec-f wirdd gig@tses The present
death i n abou percent of cases. [0010] cure

%Yent“}né‘&f’tﬁgllgﬁﬁ apdothgtnepdsabl e for either VEEV or V\N\/ or
the ot her viruses |isted above; so public health
erts e si.ze preventlon by avoi di ng areas where

2 rﬂ?%aﬂ){hﬁényg IRt ected or where di sease vect ors
{usually nosqui t os) have been identified. Howe

[0013] the REescaiipreBiie oy desarebif ngal cagyuids a@aﬁ%t%orawnﬁ%% 4 Faging viral
ipRpbhabireRingly OScompldid and@hethoBOfT®vidall by ¢ atcatidn@racttvl adainst a broad
r%%% L(jg\;enélp ?%tllhte gndtﬂt%ecgtgpoqhdg %%‘Fnﬁe\?/l}o%s Orf II ggnt}gn[tt(é%}%% @Ftty as broad-spectrum
mijy disiepied” by a hostile government or terrorist
organi zation to imobilize mlitary personnel or

[0014] InAGHE 4spdat, ths pgRBIAEvEntidh pio¥iges p gipoddd ih@mng it saittad: t ack.
[001 1] To nmke matters still nore conplicated, the
above-nmentioned vi fal threats span al t all of the
recogni zed viral f mliesR 1|ncIu02ng th %unyaviruses,
flaviviruses, filopiruses uses, and
t ogavi ruses. Since wﬁral' re_défined in
significant part b 2

‘ a5 P i mechani sm f or
genom c replicatiop, hﬂerapeutlc st¢@te ies that are
focused on inhibitkng genomc replication wll be

i nadequate for |arge outbreaks of new, and especially
maaﬂ@nha@ama&utrca@asceptm@st&l sohBdS andthh@aa thefeolR, 2@ ut &e selected
1n?ei%)eenrder§1 Qr{) o¥h8 gro%%conms%n na}J hyElrroge%t I.[F)nctyg’no c%rrbony cargox?l and optionally
substituted 1ower alkyl, optionally substituted 1ower alkyloxy, and optionally substituted lower
alkylcarbonyl. R;—Rg are selected independently from the group consisting of: optionally substituted lower
alkyl and lower hydroxyalkyl, and further R; and R4, and R5 and R, together with the nitrogens to which
they are attached respectively, may form independently an optionally substituted saturated or unsaturated

five- or six-membered ring. However, none of R;—Rg is substituted or unsubstituted C, 4 alkyl, substituted

or unsubstituted C,_; alkenyl when both R, and R, are selected from the group consisting of hydrogen, C;_



10

i nvention neets these and other needs. 2 Summary of
the Invention [001 3] The present invention provides

wmoone2#mi i - viral conmpounds and net hods for prEUENS1008/059326

[0015]

[0016]

and treating viral infections. Surprisingly, the .
cBrh Sundisndrmdl heieeerissd § - prlioviceionasf Rt Re 192N it & niggpgens to which
AE drd/Bra g Bk PSdivady, IHeapcF a0 g 61 MhenWbih RSantl &Nt hy@fogenand
the conpounds and methods of the invention have
%(%1'16\” to%{dilge%ts ant‘rfle(éis_t IRESRI HARAN E}Ifd}o AR l, intrrbo 4 s?alpcliﬁn‘éséfnbodiments of the
AT TR A f1 st aspect, the present 'invention .
reerielensh By apdipseumérogsavin pifer ehkodiiepig @t leaseone plifetRedeggdjer with the
il e RGN NTBCRY tile GRch rRFL@RE APAR P ySubsERHe¥ Alhed oAGhturated five-
L s P o P S e SR SRE R L e o
pariguhyhg is earadyd>dyill mognptctip tihralchtyars s i whikhelgh afopywentioned
AhukYel v QB 0Nk Nd SAHISE fivleWeRFerb WS I At e Q3e¥icic @M diments, the

optional |y substituted | ower al kylcarbonyl. R3- R6 are
UIPBRRHE G SRBRICY Y iR RE" gr oup consi sting of :
optionally substituted | ower al kyl and | ower
hydrtigxasadck the mvanch fraydehtée noR3 camgurild showmbbldREind fidir Reymaceutically
1098b IR elis, MdrdkstN@iplkQgens to which they are attached
respectively, may formindependently an optionally
substituted saturated or unsaturated five- or

si x-nmenbered ring. However, none OR - Ris
substituted or unsubstituted Cl1 al kyl, substituted or
unsubstituted C2- A al kenyl when both RL and R2 are

sel ected fromthe group consisting of hydrogen, 4

al kyl, C2 al kenyl, or hal ogenated Cl1 al kyl; and none
of R3- R6, together with the nitrogens to which they
are attached respectively, forns piperazin-1-yl when
both RL and R2 are hydrogen. [0015] In sone

enbodi ments of at least one O R 1 and R2 is hydrogen
and , in nore specific enbodinents of the foregoing,
both Rl and R2 are hydrogen. In other enbodi nents, at

| east one OR 3- R' together with the nitrogens to
whi ch they are attached respectively, is an optionally
substituted saturated or unsaturated fiveor

si x-menbered ring; in nore specific enbodi nents of the
foregoi ng, the aforenentioned five- or sixnenbered
ring is saturated. Still nore specific enbodi ments are
those in which the aforenentioned saturated five- or
six-nmenbered ring is a five-nenbered ring. In yet nore
speci fic enbodi nents, the aforenenti oned saturated
five-menbered ring is pyrrolyl. [0016] In another
aspect, the invention provides the novel conpounds
shown bel ow and their pharmaceutically



acceptabl e salts, hydrates, and conpl exes:In yet
anot her aspect, the present invention provides a

woredoRozhsfor treating an animal infected with aP@I/D808/059326

[0017]

conprising adm nistering to such aninmal a
therapeutlcally effect|v~HdﬁDun€HdT a conpound havi ng

accept abl e salts, ¢ ates thereof. Ri
and R2 are sel ect é8Ctgd jent 5tst he group

consi sting of: hydrog? halogen Ano, car bonyl ,
carboxyl, and optiona I@ substituted | ower al kyl ,
optionally substituted | ower al kyl oxy, and optlonally
substituted | ower alkyl cérbonyl F R - Rare selected

I ndependently fromthe QL > sting of: optionally
substituted | ower aIkyI deroxyalkyl and
further R3 and R4, 38nn | p@é%@her MAth t he

ni trogens to which théM3are attachqﬂhrespectlvely, may
formindependently an optionally substituted saturated
or unsaturated five- or six-nenbered ring. [0018] In
some enbodi ments, the vifis is §klected fromthe group
consi sting of: HCV, VEE) ASV, and EBOvV. [0019]
These el enents anq& t he arwl _advant ages of the
invention wll be g ' e T Bl owi ng
Descrlpt|on is read |@H§onjunct|onomtr1the
acconpanyi ng Drawi ngs. 3 Brief Description of the
Drawi ng [0020] Figures A and IBillustrate a study in

whi ch a conmpound of the CAent i G 'owas tested for its
ability to protect n105[i:ifN (EBCN) i nfection
f

Figure | A shows thg res ntrol group.
Figure | B shows the TSuM's $or heﬂs ddy group.

[0021] Figures 2A andciB |IIustrat&n@ study in which a
compound of the invention was tested for its ability
to protect mce fram Marburg virus infectjon. Figure

2A shows the result|s for sn/’il group. Figure 2B
shows the results flor th udy up. 4| Descri ption

of Sone Enbodi nent N he”1 n8éntyonN4. Y | Definiti ons
4.1.1 Optionally Sybst¥tuted [0022] " onal |y
substituted" refers-to the repl acenent hydr ogen
with a nonoval ent or dival ent radical.
CH, H
ey
N
)
H3C\l}l S ’TI/CH3
CHj CHj

In yet another aspect, the present invention provides a method for treating an animal infected with a virus,
comprising administering to such animal a therapeutically effective amount of a compound having the

structure:
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Sui tabl e substitution groups include, for exanple,
hydroxyl, nitro, am no, imno, cyano, halo, thio,
WO hiogapdsso, am di no, oxo, oxam di no, net hoxam BPETUS2008/059326

i m di no, guanidi no, sulfonam do, carboxyl, fornyl,
| ower al kyl, hal ol oper al kyR; | oweral koxy, ®
hal ol ower al koxy, | pweral kaxya k al kyll car bonyl ,

aryl carbonyl, aral kyl carfponyl , roaryl car bonyl ,
heteroaralkylcarbo by ey i anj-Real kyl ,

cyanoal kyl, and th I&e The substiitution group can
itself be substltu edF%The gr oup sub%tifuted onto the
substltutlon group can be, for exanple, carboxyl,

l\ll\dg ﬂlgalTelPEdarméce%lﬁ%l I){ da%cgl%%b?e rfol S, SOX’d £o rﬁlh{édrat ?Ereotl E,dg?;'Rz are selected
m@@@@emj}f frcly tk g@hﬂ(g@hSlstlvﬁ'réﬂedr%en@alp&EpJ qario] oprbbryt] cayepayl, and optionally

SYGr.ey Y(Jweloarlkyl %ﬁa@l!y &%Ltltut%h&%r Qﬂgﬁoxz Lh"ﬁ@ &ﬂ‘[lt)l%jl@ g1bst1tuted lower

u ent "includes a strai ain
@@é@?&y £ ShreEtFCBEBlPeerh Egm e EReopfuE aﬂpﬁonelév sgbstituted lower
Akyhynd dawcyipdogyalkyl, d dmiherdd atdy., andRohng Retokdteeyitlothe @trogtdzao which
tﬁ%&&ngcﬁgﬂsﬂ&ﬁv mgy fogn 19&%9&198&11/1? EJI% 10nal%f SidsAtRP Eagpa){éd'or unsaturated
g? ubs Ituted substitutents can
@Wr%ﬁﬁﬁ@“%ﬂ g branched or cyclic arrangenents of
coval ently bonded carbon or heteroatons. 4.1.2
[0018] Inevwes calbédihenantle Reb Atddted @omsic pOOPGhsistihOMeH@, REEV, A&V, LASV, and
herein refers to branched or straight chain alkyl
groups conprising one to ten carbon atons that
inde endent |y are unsubstituted or substituted, e.
[0019] Wefeﬁ: cHFUs aélfl %ﬁrag)ecﬁsaqng @c}é(ﬁqtagm%%]yqznn%w%?ﬁ@iparw Bbfﬁéhe ‘following
Bsappbresreaf in baasiah kil thgicompsnyinaCrawties. but are not
limted to, nmethyl, ethyl, propyl, isopropyl, nbutyl,
t-butyl, n-hexyl, neopentyl, trifluoronethyl,
3 Burief BXdscriptiory lof thed Driaavingie. [ 0024] "Al kyl" refers
to a divalent straight chain or branched chain
[0020] Bigirdsrn atasdl Bailtisphaid dugly iravciidalcoti@vidrg the in@ehtidn wis @estéfor its ability to
&&EQ glgtﬁ 3519 E?dla (Eﬁ@\/ﬁ Secet%%:l l%%/glﬁr\?gﬁ?%ﬂ%% thg Eééﬁlﬁ g(&glre g tro groug Figure 1B
@@6Ub§fwﬁﬁ@*HéV@yﬁ@@hwl to about 6 carbon atons in
t heir backbone. "Al kenyl" refers herein to straight
[0021] EfadsnA ahd Aancieds a audy w@hdh& casrqﬂ)tu&aif She hRdHtQOWH Mtedfor KRBy to
g&u kePFnic’ce Er(ér? g/llsarr%)an gl1r1£’st11%re]c"]t101},| Flgurﬁ %{? %h%\%r ér%fé 1%% %tep p&e con rol g%éuﬁ/ ¥1gure 2B
faw teargitvantharpdoaeuror nmore triple bonds and fron12-
to 20 carbon atonms. [0025] The term "hal ol oweral kyl "
refers to a Iomeralkyl radi cal substituted with one or
4 Daescriptionef Some Emhodimeantsohithednventigond
herein refers to RO wherein Ris |oweral kyl.
tative exanpl es of | oweral koxy groups include
41 E%@ﬁ@é@? et hoxy, ”-butoxy, trifluoronethoxy and the
like.

411  Optionally Substituted

[0022] “Optionally substituted” refers to the replacement of hydrogen with a monovalent or divalent radical.
Suitable substitution groups include, for example, hydroxyl, nitro, amino, imino, cyano, halo, thio,
thioamido, amidino, oxo, oxamidino, methoxamidino, imidino, guanidino, sulfonamido, carboxyl, formyl,
loweralkyl, haloloweralkyl, loweralkoxy, haloloweralkoxy, loweralkoxyalkyl, alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, alkylthio, aminoalkyl, cyanoalkyl, and the like.
The substitution group can itself be substituted. The group substituted onto the substitution group can be, for

example, carboxyl, halo; nitro, amino, cyano, hydroxyl, loweralkyl, loweralkoxy, aminocarbonyl, -SR,
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[0027] "Loweral kythi 0" as used herein refers to RS-
wherein Ris loweral kyl. [0028] The term "al koxyal kyl "

WO efoenssss@ t he group | kl-Calk 2 where al kiis aP&yUs2v9$/059326

41.2

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

or al kenyl, and alk2 is alkyl or alkenyl. The term
thiogies. aikbx §aRiey Fycloplisflrhere R tipically Roesogen RogToxyiigelpweralkyl. When the
@bs}ﬁtukeﬂ sﬂbﬁ%&ﬁtﬁhdﬁ,ﬁd‘:s&@yhg}@ Ehain%%ﬁ}ﬁ alels@3thtion ade@l K@érSvithin the chain

4 ©&t &F c{r({xgprgt)tﬁf 2- am%bu%f cﬂxel hkr?;ll-h S t}%_ec{lal:lrrll Iierarhrl%ﬂ gx‘% %irly@olx;ethyl,

3 gra]gjpt@gy@yaaqi Rly llk'e) rS@Efs@tptgd s[u@tltuﬁets gqn@g Ejralght chain, branched or cyclic

arh ORIV bovile ?@bﬂayd carbWh@mBeBli@hkyl is a [ oweraral kyl.

[0029] "Cycloalkyl" refers to a nono- or polycyclic,

| ower al kyl substituent. Typical cycloal kyl

S Lhaetalkyl s Retatdddeensf rom 3- to 8 backbone (i.e., ring)

atons in which each backbone atomis optionally
‘QubhgtlktlUds@etd bacibafers tYWerhadoedraight chamdllek growms tdmprising one to ten carbon

eg(}{ﬁ‘sl tﬁ)d@ ngéblzndéﬂp% hﬁsul%%‘c%d or sﬁﬁgtltﬁtgc[ % X ‘Ql@d hE M&ﬁdré:ﬁlaloﬁe%f l%ﬁl%xyl or other
herein to fused, non-fused cli'c carbon structures

HHs- Spede 9@9\@%&@@@%}%@ ‘?u¥?:r§/8‘tt B39y Mgy propyl, isopropyl, n-
bunye lt-tal g, n-byl, oentiotilhdretietlet pdnafluctetlyDid ap Yiks.
cycl obutyl, cyclopentyl, cyclohexyl, adamantyl,

k%chgy@ yrl:fers Q)odrdngfeﬁwrmgh%gm t)lnganlcﬂeb giam[sgngétgcl ah-lgﬁlagc ;a?t&rr}lavmg from 1- to 20

cycl ohet er oal éf refers herein to cycl oal kyl
safPBs #1PPs EYPEcs! Al bgrouRs PR lop F P Fomppdssol theegserpipehiap gfedoyyeralkylenyl
Foupmhdt hin@ fidmh ed So atcabim a(okns & theilbab@ar AkEny&treem hSEE straight chain,

1B’J‘c*?ncﬁ]edt Qy%Ec l‘adl?allﬁsl neg'OBQ Y or gcﬁengonclls an& @Ognf LG carbon aboms “Alkynyl”

structur ance of atons in the ri 9
@fsts|h@ﬁlaltq siyaighy B@tﬂ» brepclesd: %@wb@rﬂdwahélp\ﬁ@soemrm%ple Bonds and fom - to
hek@seyel oal kyl noieties include, for exanple,

nmor phol i no, piperazinyl piperidinyl, pyrrolidinyl,

'ﬂ%ttel?‘%t 181 ol ﬁigﬁln ¥etf esrtgn% {0 fral rab gc ky iltm‘ei@ (}neg (ﬁr dnore halogen atoms.
"(cycloheteroalkyl alkg refer to al kyl chains
Sapseiewt easqPenn e BRI byerbHetersariy examples of

BROMRSKyY BR&R et lulidadhoxy, LRI 2butbke trifesBhetibay H:a e oixy
refers to an alkoxy radi cal substituted wi th one or
Ral,ol ower al koxy" refers

ogen
Owera Ao Pﬁ? erem reférs toe%g %eltll fUPEd W th one or nore

ower a Ica
halogen at ons. 4 1.3 Halo [0033] "Halo" refers herein
Ths team hakosydal rders ©ate srogpeh-Q9iks Mt dlinie alkdey i plkayl and alk; is alkyl

HLmeAyNehe @M “loﬂi@ﬂalﬁ@xyalﬂyl Lrehrs AY alk&@@]kﬁ&'h&ta ae 1s-|l-@ie@<ylenyl or

leer%k%n?rl" and Xl&( is lowera%?rls(frtlowe rrH(Gny? Si"ﬁe tern{ ‘a 0 %Xﬁaﬂ(}’y Céfers tto% érou]% -alkylenyl-

use avi ng
Qnel 5hedﬁfﬁlt ﬁrelkwngyl Thlgwitonibe grwpmﬂelenﬂ@ 'cﬂtﬂk%aelklb eaksyl is a loweraralkyl.
carbon atons. Exanples of aryl groups include w thout

{dyBbduatirets phekys- or piaRRiR deerad{iyfh)ﬂ@ﬁﬁﬁﬁ ARbiyl eycloalkyl substituents have
gro Sl g % %llgagl%oneqp et .,I'r]i%glg)'atoranls] 91 Wth% each léackbone atom is optionally substituted carbon.
When used in context with cycloalkyl substituents, the term “polycyclic” refers herein to fused, non-fused
cyclic carbon structures and spirocycles. Examples of cycloalkyl groups include, but are not limited to,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, adamantyl, bornyl, norbornyl, and the like.

The term “cycloheteroalkyl” refers herein to cycloalkyl substituents that have from 1 to 5, and more
typically from 1 to 4 heteroatoms (i.€., non-carbon atoms such as nitrogen, sulfur, and oxygen) in the ring
structure, with the balance of atoms in the ring being optionally substituted carbon. Representative
heterocycloalkyl moieties include, for example, morpholino, piperazinyl, piperidinyl, pyrrolidinyl,

methylpryolidinyl, pyrrolidinone-yl, and the like.



10

15

20

25

30

[0035] "Aralkyl"™ refers to an al kyl group substituted
with an aryl group. Typically, aral kyl groups enpl oyed

w0 poosozgsounds of the present invention have frpom/ls2009059326

[0031]

[0032]

413

[0033]

414

[0034]

[0035]

4.1.5

[0036]

4.1.6

[0037]

[0038]

6 carbon atons incorporated within the alkyl portion

B tepe (@rladieyrogr ad p@ycmhrtfraﬂélryaa%ﬁ arlytp algyl 6{?15’.5. SubpFHeshE cycloalkyl

4n0 cEOANALHNG Serffps fefpectpEigsent i nvention include, for

exanpl e, benzyl, picolyl, and the like. 4.1.5

',Hﬁtetf%rg ro%go%lk?x§ngfeRsQO %taﬁ(e?(yergcﬁcn? suLsQQr:f)’e? ]Wlt}rl %nu 0‘%1% rglllal,lo an e}toms The term

élﬁlélowalkw rrefs toy loEa sy rdicyl Fq’qgmmdd‘ﬁ% Orlfrpr afArcArledrapes-

ring with the remai nder of the ring atons being

agﬁnatic or non-aromatic carbon atons. \Wen used in
%ection mrth aryl substituents, the term

‘E:}Pag)l ¥e%z¥s el‘elﬁ’ll (E(f au l}a eoefr:‘nsracp Rl\j:] E;Gucqﬁ ast 1107, ngaﬁltorl " h erorr(rlzllgeg Prf %ds

structure is aromatic, such as, for exanple

benzadrOxZRIQ naphthyl, and the like. Exenplary
heteroaryl noieties enpl oyed as substituents in

ca@rrmrérrd§m&foc>kh&n@5&y% e aromm%rdu&norlfrredﬂag sFé}ﬁE he¥b at least one

eg F ] F 5 F’%r ng fr?rélt’» raiég boneﬁyg%{lza]tm1 Exalfll? ?Sé)g %Ylygroups include without
lirhiaOq@ydeny], napﬁth}'laiﬁyfﬂronmhtylmeﬂrahﬂy(bn,apmul‘ hrytlhe, like.
benzot hi azol yl , benzopyridyl, and benzi m dazolyl, and

‘tﬁl}ﬁk)h A rgf@m t04c1n !tlk? ﬁ% ngstlaﬁ]eq “Rﬁ Ia@érﬁ %rolﬁ Fl?iﬁcalilp QI%IZ{LI gr(ﬁm eﬂfﬂloyed il

refers herein group -
comgRrRfisAL K Pratirivyentior P*’é(F o é rt%f’ Ff‘ﬂiOB atf)ﬁ%mfj’ﬂl%i’ﬁd WijRpythe alkyl portion of
wheilgyl Roanshitdle aileyl eagh cinpickep arvcepirhdg obid @t thvéntioninclude, for

r | . The term "aryl am no" refers

%%?QQgQEﬂq&ﬁngE%%%KXNRR where Ris aryl and R is
hydrogen | oneral kyl, aryl, or aralkyl. The term

" BEt@bAY bRIMRR dTg@Qers herein to the group -NRR where

Ris aralkyl and R is hydrogen, |oweral kyl, aryl, or
"ﬂfe @Arﬂﬁ Yheterohy® réfes ﬁ@el 1 10 %tyﬁgr&@i Na]vﬁgrfr(ﬁﬁ)one &ﬂidur heteroatoms as ring atoms in an

arom %E gna rv%lh%lye emalnr& of ﬁg rem da oms a% Or 1y 19X1‘0m3910 carbon atoms. When
ﬁ 0] an ar a ?] {)

lffserhrrl m@e@ﬂwyu aryl wésrﬂ@re@s e reem Oiyeyotlh acfeyp hﬁaﬁpﬁ to @s@)ang\pgnFused cyclic
S-Etiﬁurt?saﬁ WBich 4t Q%B&llcyvyrb SR @s&&f(ﬁﬁfw buch as, for example benzodioxozolo, naphthyl,

a?ﬁrﬂél? Zl{;L]o g;%%%%&%g%%%ylwﬁe{}%ﬁkXlgy]eg]as sugstltuents 1}{ compounds of the present invention
ek eyrok irkydimhitiredalr bdmylitidel s pxatiezolyCl@NRRDywire, giazolyl,

tﬁo@ﬂgyl I%'vrraﬂyn q&ﬁﬁﬂﬁ %{Hnlryy b@nrz@rhlg%gr[ Q&Q(H)y@tﬂfg %tﬁe&ﬂﬁhdzéflyl and the like.
substituted | oweral kyl, , aral kyl, heteroaryl, and

het er oar al kyl respect | veI y by anal ogy to the
cahhesa®adienTeriner ms above. 4.1.7 Thio, Sul fonyl,

Sul finyl and Rel ated Terns

“Amino” refers herein to the group -NH,. The term “loweralkylamino” refers herein to the group -NRR'

where R and R’ are each independently selected from hydrogen or loweralkyl. The term “arylamino” refers
herein to the group -NRR'’ where R is aryl and R’ is hydrogen, loweralkyl, aryl, or aralkyl. The term
“aralkylamino” refers herein to the group -NRR' where R is aralkyl and R’ is hydrogen, loweralkyl, aryl, or
aralkyl. The terms “heteroarylamino” and heteroaralkylamino” are defined by analogy to arylamino and

aralkylamino.

The term “aminocarbonyl” refers herein to the group -C(O)-NH,. The terms “loweralkylaminocarbonyl”,
arylaminocarbonyl”, “aralkylaminocarbonyl”, “heteroarylaminocarbonyl”, and

“heteroaralkylaminocarbonyl” refer to -C(O)NRR' where R and R’ independently are hydrogen and
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[0039] The term"thio" refers to -SH. The terns
"l oweral kyl t hi 0", "arylthio", "heteroarylthio",

wo eopshipabkyl t hi 0", "cycl ohet eroal kyl t hi 0", PCT/US2008/059326

41.7

[0039]

[0040]

[0041]

4.1.8

[0042]

[0043]

[0044]

[0045]

[0046]

“aral kyl t hi 0", "heteroaral kylthi o",

op@@ygy %}b&f[lkl%ﬁﬂ joav]e]ﬁgiylt zﬁyloara:lkyb Rejeroaryl, and heteroaralkyl respectively by analogy to the
cotreypelipbetareakkyl ) al kyl thio" refer to -SR, where Ris
optionally substituted | oweral kyl, aryl, heteroaryl,
cycl oal kyl, cycl oheteroal kyl, aral kyl, heteroaral kyl,

( Sy Botahyk plijigl do¢ Relatechtericy cl ohet er oal kyl ) al kyl

respect ively. [0040] The term "sulfonyl" refers herein

Th trh éthyt wlsp to SB Dhe termyydovteentkiyithid’| ‘Guihigll, KhylewaryRiaaiy[cygloalkylthio™,
“c?crldﬁlat%lﬂt}@tﬂﬁé $ aralk)mﬁt) € r‘&@foyllaﬁﬁ{hfo@ R Yéycl(aalkyl)alkylthlo and

‘.‘(ay lgé ??lagcmailglﬁlg}? ..rgfjer..t?] é%{e\%gg?[{al? é@e}{ngaﬂy f%%fy,}lfled lowe¥a1kyf aryl, heteroaryl,
é'yélgeykyﬂ oxddbytErpaityk ylakkyl Fegrpgtalkyl, @yptbalkyl)alkyl, and (cycloheteroalkyl)alkyl
;pgc)ﬁgglphet eroal kyl )al kyl sul fonyl" refer to -SO R where
is optionally substituted | oweral kyl, aryl,

ﬂgttegl{ﬂg%{féykgqfcyrg leg%a/'r{:tg ﬁjﬁﬂ?ﬁ & Ok,@% tee£n%a| l\()&yral'kyl lfa nyl arylsulfonyl
(heyrodrglhéb et ol Kaalkyahlioy!”, F@sipieetdaikekufony] 004Ky lsTlfveylt,er m

“hgtglloirﬁlﬂ)ﬂulfongr@f ? ﬁom{)ﬁk}nsuff&yf; hagd Qgﬁﬂgeter(ﬁgy})alkmglf&ﬁr er 1o -SO,R

| ower al

wheee Rols glg}oglﬂllg ﬂ.}bft}ﬂﬁ%ﬂ la)Wera]l@fy &rpf]o]éthfyg Gycaqapﬂ//l} Gycloheteroalkyl aralkyl,

he@yatatihietcatoamy kykys edf(éyaipheteroalkgiyaady kydpsotilefiy. nyI "
"het er oar al kyl sul finyl", "(cycloal kyl) al kyl suI finyl,

ORRLSL l, e Y§S-Urte “lowe u n ulfin

PR e T0R q;é B AR ket ?ﬁ iy

heererrggtyy!” ‘¢ % EYFERr B, "¢ xﬁ&hﬁﬁ@aﬂl@%léwyi araﬂa}salﬁw

heteirannalrky’ ,,“(c{[ccrqa&!ﬂwykmhl)}aIakcyI(qyclal&d:roalkyl)alkylsulﬁnyl refer to -SOR
ohet er.oa ,

\%léeyegi 15 y}'f 10na&s%)ls<t¥ut%d&k\ﬁ% kg & arpfﬁl?e(% r(iary a cycl aéél cg?olg%ﬁonl}é%aralkyl

@Oyl Wwyl)aﬂwbﬁrér(@clp@ter@@)aﬁyl BOO43]y- " Car boxyl "

refers to -C(O OH. [0044] "Carbonyl " refers to the

dival ent %r OU£ - Cﬁgc he terns_"| oweral kyl car bonyl "

" E&fw' AP Aonyk @P%‘rw SRS |

. onyl ", "cycl ohet eroal kyl car bonyl ",

F§¥r‘a¥ Réjﬁré%b‘g@yllg "het er oar al kyl car bonyl ",

(cycloalkyl)alkylcarbonyl", and

“Qabgsl obies er-0@DRY ) al kyl carbonyl " refer to -C(O R,

where R is optionally substituted | oweral kyl, aryl,

hﬁib@ﬂiy@&éfyﬂs to thydmla R koyip .C(OY.ahoRetseloqakikybarboiraldyidarbony!”,

l('l]lgtterg% a‘arra lﬁy e yﬁlg%i%/ygﬁar%yrrylfyl gcpohg’%roélke}?%?%ortyb’ ycarbonyl”,

SRR ALy 3 v M
-"Cl((gb‘ﬂ,e&@kw& I)lﬁl'()l@d@l? GBQRANdd Ilowe;a%ﬁ[ grgrlhllle%%fyka Q%Y(Jaﬁ(yl, cycloheteroalkyl, aralkyl,
heteroaralkyl, (cycloalkyl)alkyl, and (cycloheteroalkyl)alkyl respectively.

“Thiocarbonyl” refers to the group -C(S)-. The terms “loweralkylthiocarbonyl”, “arylthiocarbonyl”,
“heteroarylthiocarbonyl”, “cycloalkylthiocarbonyl”, “cycloheteroalkylthiocarbonyl”,
“aralkythiocarbonyloxlthiocarbonyl”, “heteroaralkylthiocarbonyl”, “(cycloalkyl)alkylthiocarbonyl”, and
“(cycloheteroalkyl)alkylthiocarbonyl” refer to -C(S)R, where R is optionally substituted loweralkyl, aryl,
heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and
(cycloheteroalkyl)alkyl respectively.

“Carbonyloxy” refers generally to the group -C(O)-O-. The terms “loweralkylcarbonyloxy”,
“arylcarbonyloxy”, “heteroarylcarbonyloxy”, “cycloalkylcarbonyloxy”, “cycloheteroalkylcarbonyloxy”,
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"heteroarylthiocarbonyl™, "cycloal kylthi ocarbonyl ",
"cycl ohet er oal kyl t hi ocar bonyl "

“M)amahkwsmiocarbonyloxIthiocarbonyI" PCT/US2008/059326

[0047]

[0048]

[0049]

419

[0050]

[0051]

4.2

4.2.1

[0052]

“het er oar al kyl t hi ocar bonyl "
*a{a@v@rk@@}{l%y B @Few:qa{kﬂp a@l@aﬂ%ny {cycloagﬁ]éplkylc arbonyloxy”,
(MMEAteemym@&hrkwﬂb@I Kf)fér&d’lu[ﬁ)@R,bﬁiawR is by duBstitu€ed Rwalkyl, aryl,

I,
PR Sl PR By SIS L bt L RYR R e
@Eﬁéﬂ@&ﬂ@@%@ﬂmﬂ@@yéwoalkyI)aIkyI and
(cycloheteroalkyl)alkyl respectively. [ 0046]

“Sxadaomny oy o tﬁeeg‘r&lbso geners tlar)hs t10wdrd18 1@y @ibBnyt C{aﬁ))mgéarbonym
B e O AT R e
"a@il@@@wetoe}rl@akkoytbe@ﬂ b @nhyﬂomlwoxy@rtahﬂ 1Y% dasmb@lhy}a&xlykycarbonyl
B@e&e@}ﬁfk OMEIQQQV |reQé¥Y0 -O-C(O)R, where R is optionally substituted loweralkyl, aryl,
cIoaI £¥alk car bany %

oYt 1&&?1%%@?1@91& Uk Fyredys (el 2 o) oR,
Mmememﬁmm®ﬂbpkﬂ®maﬂky substituted | oweral kyl, aryl,
het eroaryl, cycl oal kyl, cycl ohet eroal kyl , aralkyl

@Fb@ﬁ}@aﬂ{ ﬁ%l l%Yeks’tO {hg l!lfpﬁhlﬁdﬂ allhgiél‘ms ﬁ)gzgralk lcarbonylamlno
(@%gloheteroa kyl respectively. 0047

B BB e bR a P S R PR The ¢ er s
“chdabetradkydatxyytatidon rythikylcatbaydnonoy,c aaddaumiylcarbonylamino”,

(Q@%?ﬁﬁ%%ia%?(ﬁﬁf&o %Jl (%ycloﬁ&%(e(féa% )éhl%flcgl)éé(ngr@ﬁlglg’nry‘er to -NH-C(O)R, where

oheter oal’k
R&P&‘]‘%@)bji%%%ﬁﬂﬁw% 1@5&@, étaerg)a@ﬁ}ppfoloalkyl cycloheteroalkyl, aralkyl, heteroaralkyl,

cftﬁﬁﬁ?l%&&ﬁbﬂ(&ﬂcﬁ?@@@ﬂ{bﬁﬂ@l respectively. In addition, the present invention includes N-

su%s‘t"%?efl ggﬁbokgl?nglg%( {&ﬁg@@r \611;1?6;‘/% Ila }st())gtloiliﬂly s?bes‘%_iuéth 11f)\6ler%181’ éfyb)hﬁ’eroaryl,
whiel er IRtragraiptand R zeftding ths pisgipystdgingen. | ower al kyl , aryl,
het eroaryl, cycl oal kyl, cycl oheteroal kyl, aral kyl,
r@r@ﬁﬂﬁifoﬂfd@é to th¢ @& -0ad)lsy. |T)1@ﬂel‘ﬁié| Lowaﬁllﬁylcarbonylthlo" “arylcarbonylthio”,

earo%r% Igart erlﬁ)'n%l k‘XycPo%léyl&yarbt(ngf%?ﬁegg cl})/hee ¢ oalﬁ%_\c: %zogllthlo ?]ralkycarbonylthlo

ﬂ@@m@ﬁmﬂ%N%W%wMyl@Hﬁb@ﬁykahvhmwﬂmfaﬁyﬂ@aﬁ@dﬁﬂk&ﬂw%@mﬂmw refer to
dekrMaRE X 1§@ﬁ1@rﬁﬂ)ydu@smuf&@ loweraﬁ‘(}IlCzl,rQ aleke)hG AERBAY 218 e roalky!,

| ohet | c n
Hi’?/y;ﬁ&tff%ﬁ%@? AP R BP sarsP EsBBRY ar no
(cycloalkyl)alkylcarbonylan1no and
' Ikyl)alkylcarbonylanino refer to
Eﬁ@%@;@?ﬁaﬂgre Ris optionally substituted
Jnfé\{\é% aI'Il&lY}Jlene aag Mde@i hcl'l]&; I%feg% a)ﬁlunsuf;s\(lﬁllteg %(Jﬁb{sjubstltuted or disubstituted carbon
cycl ohet er oal k ar al het er oar al

W@VB‘&F R ES %219,]3 hyb{-}fhzafle\‘y@f ohBRerder ﬁypcb%@ﬁl;ydrogen or independent

sussipegdi vely. In addition, the present invention
i ncl udes Nsubstituted carbonylanino (-NR C(OR), where

"Fﬂe térr?l 194%1{1@ gglslﬂc?"hel%h‘l@é&k {olﬁ %uﬂs@%@({ cﬁbﬂn' ﬁlr}Mllln a formal

het eroaryl, ara or heteroara retal ns
Stph]éybﬁﬁhé?\tf?rb(ﬂ% -§BT PrrﬂCI,RO pyhere R is hydrogen a su stltuent)

Novel Compounds Useful for Treating Diseases

Definition of Novel Compounds

In a first aspect, the present invention provides a compound having the structure:
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[0049] "Carbonylthio" refers to the group -C(O-S-.
The terns "l oweral kyl car bonyl t hi 0",

wO asoghz@sbonyl t hi 0", "heteroaryl carbonyl t hi 0", PCT/US2008/059326

[0053]

[0054]

[0055]

[0056]

"cycl oal kyl car bonyl t hi 0", _
"cycloheteroalkylc rbonyl Rhi 0", Raral ky¢a®bonyl t hi 0",

"(cycl oal kyl) al kyl
"(cycl ohet er oal kyl S rfer to
-C(O SR, where Rip 0 |onaIIy subshltuted | ower al kyl ,
aryl, heteroaryl, ycI al kyl , cycloﬁ%teroalkyl,
aral kyl , heteroaral kyl, (cycloalkyl)alkyl, and
(cycloheteroalkyl)alkyl ﬁgectlvely 4.1.9 Methyl ene
and Met hi ne [ 0050] The ter thylene" as used herein
9{1 cp(ﬂarﬁg &Qﬁ%%&f)t&ﬂi’@t s?ths soﬁ%@é’ §I}tj,ltl)1§(£r£t£slﬁ?e?egf R; e{‘nd R, are selected
|su stituted om havi ng or na 3
ﬁ%f,qdeﬁtlz e éys g[opp @ns1st1ng3]r§]:\hydrogqm~}@}oecyﬂloaqqa)owl cg]a(éyl and optionally
ﬁyﬂlﬁmedweomw rapke)pﬁmdueﬂﬁmtsub\sdr mkﬂam 951)1 opt{oﬁ)aﬁl'gs dubdtitulda@ower

%}E Slcu 1?? :R[B,I tRé ge %e?ectgg }ng enlgleritlg frro] rgl\e? grn gp con%lstm%mf optionally substituted lower

@b@ arhl;}(kyrer Bhidroxyalkyh ar{di furéler R; e, a4 R;@RR@ toghiler @ithRth¢ witrogens to which
{Eb’ydefr@e@t@c[ﬁe(ﬁres%é@%l}‘ tnUﬁf(ﬁn) indéperdeN Vrﬁéptl@ﬁfmﬂbﬂﬂ@&d bisefiddl or unsaturated

r Treat
Exjg:rr%r Sﬂ(ﬁlaa lbfrgcbrg?]sl-?qwrﬁve& I]f)lile 0§% ?1& %u i“mt‘%r?émﬁlf—bé%%tﬁc{ C14 alkyl, substituted
pmwshdtifuged Cpr dkend e@e@ommmm drelsdseien gom ke group consisting of hydrogen, C,-
asetll{ylij @Sﬂaﬁl@enm&f&é@l@w& CI ﬁ;ﬁll}}l'l thﬂgng (h R JRIQ, %g%& %1:1 'thg ﬁlltrl) %ls to which

acceptabl e salts, sol vat es, drat es ther eof
QﬁﬁmﬁﬁmﬁﬁEf?gwg@t3ﬂnﬂﬁﬁ€ﬁﬁﬁd%ﬁ?P§mPFbﬁ??h@e@W@ﬁﬁ

consi sting of: hydrogen, halo, cyano, carbonyl,

"ﬂarsﬂmymyall forraﬂu_‘foﬂ?mﬁp@.ma I Is}y)ws aitws¢ intpliditydndlwdessit e@ji\kly:ht resonance structures.

ﬁﬂhérf}ntﬁé 1hlystr§tf69 St a|n§' H)E&ﬁjc rlzsg%&: S%Mé ﬁ%}%}ﬁ' is &ﬁged(‘?(pﬁlél% @1'1 ‘l:q\{tlvalent
subst ed | ower | car on& are sel ect ed

Iie?ﬁ)aaélff‘esﬁﬂz‘lﬁlﬁfsl igplicily I]’Hﬂfsﬁ goeg{icd@bno Sﬁ@?rgtsp I:Jlﬂae igFriific e o prgh fegpnance
Stubgtd dhdithetegh@alents ialdkhovaid pdrowatavily/aditsy&lliky the araBakthermore,

;Iltlﬂgulgﬂ &L 111%%ra%5] gﬁ%ﬂes Iﬁﬁzgl de Oteacntg)nB cc)rﬁé g&?gggﬁ bé/\ﬂnhg t(gola Bt the

ens to are at respectivel y
foFP PRI Bp EMenEPh ﬁu?heaﬁd@f}sﬁhe dhlatralteyl cFigpRAFd thbeaéy @&ﬁﬁrcam@nenwy
ﬁion@dﬁ $ﬁrb&)§ﬁl‘[ﬁﬁ of duMBsitdBle cSrhplentBA @Ri6s) Wi lNG apgaRWRY Bbse persons having
oé} éyul |s substituted or unsubstituted Cl1 al kyl,
? or unsubstituted C2 al kenyl when both Rl

and R2 are selected fromthe gro consi stin
hy@mﬁﬁéﬁhmﬁﬁﬂﬁcgmwwﬂlaC@%HWReﬂyPH P“ﬁé@ﬁ@éﬁgﬂédmﬁnwﬂﬂk
@hkihentsNthe ROQBInIbEH B anRB, it BAREAET W th the nitrogens
to which they are attached respectively, forns

I?liO grrea 760c{] ments Ol? C(\)Ir\llnqp%lrfndq oatt peast one opﬁ fﬁztogertheer Vt]]l%ld[ Igtreorggéns to which they are
attached respectively, is an optionally substituted saturated or unsaturated five- or six-membered ring; in
more specific embodiments of the foregoing, the aforementioned five- or six-membered ring is saturated.
Still more specific embodiments of Compound 1 just described are those in which the aforementioned
saturated five- or six-membered ring is a five-membered ring. In yet more specific embodiments, the

aforementioned saturated five-membered ring is pyrrolyl

In still other embodiments of Compound 1, R; and R, are selected independently from the group consisting
of: halogen, carboxyl, carbonyl, and cyano. In more specific embodiments of Compound 1, wherein R; and
R; are selected independently from the group consisting of: halogen, carboxyl, carbonyl, and cyano, at least
one of R; and R, is halo; and in still more specific embodiments, at least one of R; and R, is chlorine or

fluorine. In yet more specific embodiments, at least one of R; and R, is fluorine, or at least one of Ry and R,
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[0053] The structural forrmula for Conpound 1 shown
above inplicitly includes all equival ent resonance

wa@oosae4sses. Simlarly, the illustration of anpCT/US2008/059326

[0057]

[0058]

[0059]

[0060]

specific resonance structure herein is defined to

is plaerigeldn @il othergmpedneie! fewemdn cerestny iR et stlepist indpnepdgntly from
tﬂd@ﬂgr@@&or&@ﬁi@oﬁ |h@16éeh )éarB&BIE EhrdhN @RISR, at AR one of R, and Rz is halo, both R,
angﬁ 1ts lhfl(l) %ac{ of % la%er rlnor& ﬂoemF ¢ %ocp r(r:lentssa&rt}lflo'(j'é tl(';r V%l ch%r an%le are chlorine

fen 0 persons

(g[ﬂ'pq)rlne i Vgt rpche spg_q‘lfflc_ enfopdiméyésronhe étter ale ﬁhq@q}@ﬁhlp}ﬁ@th R, and R2 are fluorine,
ﬂhJ)sla Hﬁ)&hﬁcﬁﬁo&g R§z¥nﬁ H®e Ry Emina @ﬁd&jldae Ql%ﬂ:‘i:ﬂ $e §ﬁi1 ialQﬂiz@s chlorine and the other of
gonyﬁ s,. it will be understood that the conpounds of

HE" THVeltTon further include the illustrated cation

paired with any suitable conplenmentary anion(s). The
feegdhvit mbpdindnisstCommuidtatheericimmp Rivertlentyl imipieady(iy)from the group
mldmga mgar &bxyl, Qart)(nl?ls £dRELS BB AVInA®, RhAd, BRNNbse further where
ski | art. I n’ some enbodi ments of

‘“é&*h‘ﬁé‘a r]i‘dlsfpta)tlaulyélﬁ)é m“éfH% ORI G rrRpec i Byttt Of Rk IS

optibmllyobsitugp eetihfliocopgipdatyliuheintes cbfl; ambietilf oore gpotifiglly, bbddrdicach of Ry—

]%IOI 1@9@1 B%t}@f Qndh%%&gﬁz@mﬁc[a%)@@re éa@n (QtRh%6 15%91(“ nents of
npound 1, east one ogether with the

nitrogens to which they are attached respectively, is

gﬁmﬁﬁ??@ﬁampﬁw§ﬂﬁ%FP?ﬁ?8%“@@%@?&9@%*8W”ﬁ Sat ur at ed

five- or six-nenbered ring; in nore specific

enbodi nents of the foregcﬁa@ tbajaforenentioned five-

or six-menbered ring is _3g & Still nore specific

enbodi nent s of Corrpound st i bed are those in

whi ch the af oremertLog $a X T400e- or

six-nmenbered ring is f|ve nenbere ring. In yet nore

speci fi ¢ enbodi nents, “the af orenenti'Gned sat ur at ed

five-nmenbered ring is pyrrolyl. [0056] In still other

enbodi ments of Conpound TompdundRd R2 are sel ected

i ndependently fromthe roup consi sting of: hal ogen,

@é#tb@&w,ceu@caﬁmwylable i Waqwnd fompleese specific

enbodi nents of Conpound 1, wherein Rl and R2 are

Behd@et fpkci, hd epanaandvidss he @M1 ththo@ldlngvneeBsi Sting of :

hal ogen, carboxyl, carbonyl, and cyano, at |east one

OR 1 and R2 is halo; ang in stkll nore specific

enbodi ments, at least ong OFR 1jand R2 is chlorine or

fluorine. In yet nore s

one R 1 and R2 igfl e, ®least one OFR 1

and R2i s chlorine. InNstl Bt het éhbodi nent s of

Conpound 1, wherein RQHand R2 are sﬁhected

i ndependently fromthe group consisting of: hal ogen,

car boxyl, carbonyl, and % APRmadt | east one of Ri and

R2 is halo, both RL and R2 is halo; and of the latter,

R EEpHaRREfd. Ty REdBQSlE HR hgirak &nd RagRxdor whi ch both Rl
and R2 are chlorine or fluorine. Yet nore specific

I% alao?rﬁéas oC nven%o rovadIes tger no@gl%orgpb)gr%eshéwr}l bV\th ch both Rl

HsC« /éi jﬁ?}?/CH3
CH3

Compound 4

[ odi nents, at | east

and its pharmaceutically acceptable salts, hydrates, and complexes.
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those in which both RlL and R2 are chlorine, and those
wherein one O R 1 and R2 is chlorine and the ot her of

wRlooanztsR2 i s fluorine. [0057] Anpbng those enbPdi/DE200%059326

[0061]

[0062]

[0063]

422

[0064]

of Conpound 1, wherein Rl and R2 are sel ected
Ingepdsenpreinthe {rventienarevirss e eolp cereraidshavagelsy:  hal ogen,
carboxyl, carbonyl, and cyano and both RlL and R2 is
hal o, are those further whey e e@g& OR 3- R6 is
optionally substituted | Kyl ; and, nore
specifically, where eac LS optlonally
substi tuted net hylHsGk N DSHt ut ed et hyl ;
and, still nore specii|cally, wher e each of R3- R6 is
met hyl or ethyl; and, V%t nor e speéf3|cally, wher e
each of R- Ris nmethyl. [0058] In another aspect, the
i nvention provides the n@sapoumd§pound shown bel ow
Compound 2 and its pharnmaceutically acceptable salts,
g oy phpem ceubmaly asesmpbleseds hydie509 comnlexpsot her aspect, the
i nvention provides the novel conmpound shown bel ow
LRARHAREECS tha RlentibrSorpRs HegRd bbsRlldsh@eteptabl e sal ts,
hydrat es, and conpl exes. [0060] In another aspect, the

i nvention provides the novel compound s bel ow:
Compound 4 and its |phar acceptable salts,
hydrates, and conpl exes’ni anoth r aspect, the
i nvention provides |[theM §onp un wn bel ow
Compound 5 and its p maceutical ly tabl e salts,

hydrates, and conpltexes. [0062] |In another aspect, the
i nvention provides the novel conpound shown bel ow
Compound 6 and its phar nmomagéundal | y acceptabl e salts,
hydrat es, and conpl exes. [0063] In another aspect, the
ind vierhinp eeuixa ivdcehegble fabs, holatds, apdepolaxed shown bel ow.
Conmpound 7 and its pharmaceutically acceptable salts,
RYEHIRE Boct, AP Gv&ASAY:&XBSthe novel compound shown below:

CHs H
fi“ﬁl
~
®
H2C< .CH
3Cl}l S Ncs
CH, CH,

Compound 7

and its pharmaceutically acceptable salts, hydrates, and complexes.

Syntheses of Compounds of the Invention

The compounds of the invention can be made using methods and materials well known to persons having
ordinary skill in the art in combination with the present disclosure. For example, embodiments of those
compounds described by Compound 1 above for which R; and R, independently are hydrogen, alkyl, or
halo, especially fluoro and chloro, and R;—Rg independently are lower alkyl, especially methyl or ethyl, or
form a pyrrolidyl ring with the respective nitrogen to which they are attached, can be made by persons
having ordinary skill in the art using the procedures described in published U.S. Patent Application Serial
No. US 2006/0287523 A1, which is incorporated herein by reference in its entirety and for all purposes.

Examples are provided in Section 4.3 below.
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4.2.2 Syntheses of Conpounds of the Invention [0064]
The conpounds of the invention can be nade using

woreiokozissand materials well known to persons hewT/ng2008/059326

[0065]

[0066]

4.3

[0067]

[0068]

[0069]

ordinary skill in the art in conbination with the . .
prwset degiribed by Sameound=pbogdampicd Ri enRo it hathivgroa snhgsBs including
ﬂi@ﬁ@)@dﬂlﬂdﬁn@e&@d Wih@dhd) Yire GRRQAUEGe &lbaw@yﬁ@ﬁylmgsce& RInade by

peersons havnilgl orcF rgafy sglrﬁg& tg% ar 8 E‘lggr%c%gure& pﬁ%;ldk%%g 410 in etra%en{;dn 1t9?7 53(29),
b{)ﬁ@ 1P féfk‘ek%/dlc éféﬂeé?%l J0ylofBv] qu @l@me?tohﬂx I50(1(6,r22$1023r¥14;amd

Y EOhi A Yburitd, n@oddh, 1 &Y 3L B4 B SPEGE JeNeRndth Isﬁr@@ﬁ&at&&e%'b? Reference in
the ar e at ached, can be nade by persons havi ng

5B HArYy LRI PYPPR t he art using the procedures
described in published U S. Patent Application Serial
$d. othgIS oRO@BASCIRB TSR Berghh canwhiingl by sersomdeyiporditaacsklor ¢ gt using known
hyndagefgneRea. in its entirety and for all purposes.
Exanpl es are provided in Section 4.3 bel ow. [ 0065]
Conmpounds descri bed by Conpound 1 above for which Ri
Methds o aréatiny VydrDigeasend R3- R6 including the
respective nitrogens to which they are attached define
ﬁlyhshm}teuis@adt Py ple@hti ucbyﬂnmﬁ piog&es 6 abthiEfonmatég By anpedl BeRSd with a virus,
CO%Vl‘lsl gmlg t?rfi-ln.g?{o s%kh 1err%ar gr%ﬂ lglcal%gg?qfltl@e% Qrgfp a c%%%oqulilc{ ha§1ng the
SP@@S@ 10092; J. Heter ocyclic. Chem 1993, 30, 1693; J.
Med. Chem 2007, 50(10), 2281-2284; and Hi st ocheni cal
Journal, I (1969),[199-20,4. Each of thesg references
IS incorporated hefein by ?‘efren%e inits entirety
and for all purposes. [ ot her conpounds
descri bed herein cpgr,be gL soRs | havi ng
ordinary skill in [héMrt usi$hg Knowh methods and
materials. 4.3 Met od3?4for Treati ngRYi ral Di seases
[0067] In yet another aspect, the present invention
provides a nethod for treating an animal infected with
a virus, conprising adni gompemd8g to such animal a
therapeutl cally effective anount of a conpound havi ng
pﬂléh@tﬂ?e@é%r@?cgunc@jﬁ%m% salts; qulptasdiinﬁ@yctraﬁ@ thereof. R, and R, are selected

iplp¢ntaae b ;a %llot‘p @EGER @lly@osa) }blsgen,&@ﬁﬂéﬁfatbSnyl ad¥6bxyl, and optionally

ﬁpgsq{u%td ﬁower a Y g]gguonallg subaﬁngedgg\?/er a‘.ﬁ{}%ﬁr ang %Olha 11/ su%gl%Qe(H?or\])&el y

con
Byieadonye ara;@ iy $electe<hm%§@9¢nﬂy gerdthe sltomtmafilﬁﬂyg o] mpsqnplﬂw@amted lower

zhl@(l\ﬁfd l(ﬁ!ekb&hﬁoxﬁmgrli, ﬁﬁ&lrlh& 2 bh@l%,i atldlﬂ{@ﬁd RQ %@Jtheﬁlvlﬂi’th@ﬁﬁﬁ/ogens to which
t%g]ydareoa%gclhg rf?'slpflzc}/ive?yl,'l rtr)lg’} éo}mui%&genldng gn optionally substituted saturated or unsaturated

five- or six-membered ring.

In some embodiments, the virus is selected from the group consisting of: HCV, VEEV, RVFV, LASV, and
EBOV. In specific embodiments, the virus is HCV or VEEV; in more specific embodiments, the virus is
HCV, and in other more specific embodiments, the virus is VEEV. In other embodiments, the virus is
LASV, RVFV or EBOV; in more specific embodiments, the is RVFV, in other more specific embodiments,

the virus is EBOV, and in still other more specific embodiments, the virus is LASV.

Compounds of the invention have demonstrated activity, as measured by ECgy (LM), across viruses of
diverse families, including HCV, VEEV, RVFV, EBOV, WNV, DENV, LASV, CHK, WEEV, EEEV, and
PTV, as shown in Table 1:
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al kyl carbonyl. R - R are sel ected independently from
the group consisting of: optionally substituted | ower
wa@bdopli2z&nd | ower hydroxyal kyl, and further R3 BeMURD)8/059326
and R5 and R, together with the nitrogens to which
they are attached respectively, may formindependently
an optionally substituted saturated or unsaturated
five- or six-nenbered ring. [0068] In sone
enbodi nents, the virus is selected fromthe group
consi sting of: HCV, VEEV, RVFV, LASV, and EBOV. In
specific enbodi nents, the virus is HCV or VEEV, in
nore specific enbodi nents, the virus is HCV, and in
ot her nore specific enbodi ts, the virus is VEEV. In
ot her enbodi nents, the virt'lis LASV, RVFV or EBOV: in
nore specific enbodi nents, the is RVFV, in other nore
Compound ~ SIRECH f VERV€mpoyi megpdys, Wine ViDEWS | pASEBOVGHKan dWEEV' SEEEIV PV
ot her nore specific enbodi nents, the virus is
[ 0069] Cbnpounds of the invention have dennnstrated
Vlt asunhed by EC9 across viyruses,of
Methgre @ﬁ’ rséMfa ?gs u3ijncluélng ﬂbv VEEV FV, EBOV, 1
Biue (MB) WAV, DENV, LASV, CHK, WEEV, EEEV, and PTV, as shown in
Tabl e 1: Table 1 Conpound HCV VEEV RVFV EBOV VWAV DENV
LASV CHK WEEV EEEV PTV Methylene 0.02 0.08 <1 > 5

i 336 0 Tgbe o 10 GadNoIR L 10 11 01 <0n 5 Wy inell

0.1-1 0.1 >3.2 < 0.05 0.05-1 0.05 Conpound 4 < 1 0,05
<1 <5 Conpound] <1 >51>5 ToluidineBlue <10 1

DetylMB ~ Azure Al-D, 1- 41 1 Addre 80D. 1I8-1 AzureC OB1 < 1
Conpound 6 <1 2.5 <1<5

Compound 4 <] 0,03 <] <5
Compound 3 <| >$ l >5
Toluidine Blue <l l
Amire A 0.1-1 I
Amre B 0.1-1 !
AnreC 0. <]
Compound 6 <] 23 <] <5
PROSTAO09 US Page 16 0f 28
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PROSTA009 US Page 16 of 28[0070] In addition,
di met hyl net hyl ene bl ue (dinethyl MB) was tested in an

wa@piosatsssmdel s of Ebol a (EBOV) and Mar burg i nf BCT/US008659326

[0070]

[0071]

[0072]

[0073]

[0074]

4.4

[0075]

described in Secti on 4. 4 2.1, foI I ovvi ng publ i shed

nmet hods (Bra S sbe

lg adhion; defﬁﬁﬁhﬂ%ﬁaﬂege bloe Kf&]@@tbﬂ MB) Ivg@gssted“%n ﬁﬁ{&%lén%ﬁ@ [Ebglgy¢EBOV) and
Hh/r&hrglﬁhfdctﬂiﬁ aOdesqpibQIPNYdcBoai4st. 2aNBIsR @PYshdfmeEd (Bray, M., K. Davis, T.

@&s%?r'i rC g@%m OLneV eth Hllé%lns Ilébe ; ‘é\fmouse n%'odeljfor%ya%%f’L Ton 0§PrbphW§X1g and therapy

I's T RCOF porated. erence in it
e{golg ]@mog]lalglc &yf:rp dslé,gzz)t Dzsrr],@ PBeHq], pdick s @CWW Heygin by reference in its

QU agsiol A paithed) Bihe aBiths ik GHove & Fhre N8l ard BB 88 PRGEI Mehy 2B
%Oozllgl Figure I A shows the control group, which did

Ot°'V'etei ve any conpound. The control mice appear to
be healthy through Day 3, but all show synptons of
Beureksshows f dontiahgrogp, chltﬁ%/n%rece@q aygepmppups dhe daatfof migé appear to be
ﬁe@lﬁlﬁ Wﬁr&@h b@d}» Blit 8show %ptotﬂﬁ op&r&@( n{?ﬁﬂl&f ") Wab8 5 Qbrﬂ%lﬁf)ver half of the
sic
Feoti tisrut fo: oo ate ePaund Py T DEeEP Bt ol row
wir¢ dead. frecovtostibemd 1 Bf mitdteratediwigritd compehovied iment®y sipwvoite symptoms
Ilh(l;}QL[gQ 'P_‘)g)hS g@% s%ns of QtFE@s b%JmQEhSDaQ% a§cf ]f)a?@san@ %EMQ{FGWG@Oymg 10. Thus,

y 9, and then fully recovéred
%%?Pﬁ“@ﬂﬁﬂi ofghe ipyqatiop HW@ﬁ?dl CBIHPIﬁ? H@I?héi]é’ﬁs e 81‘?15‘1“@% goup-
prophyl axis to the study group. [0072] Figure 2A shows

Finee Zosmbwohe gniodgoupwivhidhlidhiotrerdt anygopaned. dhycontmipael mglear to be
}I‘Qlﬁly %&%ﬁ Eéy 4”1;1,{% &1 f0R %{ptoiing olbs%esjg ?@Jfﬁlh%/ % ﬁﬁa? Y glllh t;[%}ﬁlcé had died. On

but “al | “show synptons of stress ru ng'
B w6 i eamirEigd dirkd Vesicdply Day %}levelcedrl rhe 6<fmrt>1r$§>uwefé ead. In
hachsdisecvroin Flvet eB.sil @kce rBiedDay thé c@hpourdio€ e ini?entlchl_&howed no symptoms
t'?_u?rg%ﬁ %la\é%rfgfg %Ilc\évﬁireg algie[ﬁledsurvlv g %ﬁ)cgtsﬁo%(ﬁ streg%n %%VW ngay (}] four mice had

mce treate the conp
ﬁh‘ﬁ\ﬁé%@i? BAgRBYE O ngﬁﬁptm@ar ﬁélﬁéwﬁmmye Bad repgigsrest; s, the
&hB6lind 3Kk iEREI0S BloVitadiphPhyHxGeo @hoved ssdy @ss. on Day 4.
By Day 6, four nmice had died and the renaining SIX

?hh QS ovsvrtl {nghfzsl‘able é‘go‘ﬁeba%d Ba cho r}oaltiygrgg t‘l%uurre\s/he\r/rlogsgr{nem[haﬁhe present invention

recovered I nven

PPk ehEmodoph Wb@dﬁ r tr@tlm)%ldﬁfeqnh@ agpsy @ yuyisogly brofdppegym of viral
fﬂaﬁlemts@ar@da,@m tb firbhd eheﬁﬁmkr@peakzeﬁe&o@snm irhﬁsuﬁgaawﬁwlymgecwd to
56)? T v 621 §9e§1g0 %%f;dggeregtn al fa 1[:68&19[‘ es 41}5 %1 %rfnt meil amsn}s for replication, the
omél e@triognls ard grctheds pwvsledkprthesmvnlgioy camlbo aan@p@cmmbrmfbfpectmm anti-viral

Whb&Hndd AMdilvES tredtflerithar p contrast to current
chenot herapeutic nethods that are usually very

arro ed tag s C I C. VLTI
2o oo PE P P B SRR GT Pap By e methods
meghlingmgo feopnstheyuie ochtaiyokill it thearin Swgirlyctbenpomdelst tigng ention can be

&?&1&9 dsin e%asda%aim%aﬁsfkﬁovwwse%hsq;awgga&dlpﬁy &ANsindgr ed

truly broad spectrum anti-viral

Examples

The following Examples are provided to illustrate certain aspects of the present invention and to aid those of
skill in the art in the art in practicing the invention. These Examples are in no way to be considered to limit

the scope of the invention in any manner.
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conpounds and anti-viral treatnments. [0074] The novel
conpounds of the invention can be fornul ated and

w@ewsn24stser ed to patients using nethods and nePEr/Us1088/059326

4.41

4411

known to persons having ordinary skill in the art.

shyfiheses PyGompeiadsret hods of the invention can be

practi ced using nethods and materials known to persons

ha§¥”ﬁ@se%ﬂf%9”}ﬁ%ﬂ”$3a§‘ﬂ?qmpoqnﬁ4the art. 4.4 Exarrpl es [0075]
to illustrate

oo B sBtre o EaBR GRS dnd o ai ¢

[0077]

[0078]

[0079]

those of skill in the art in the art in practicing the

i nventgon. These Exanplesrare in no way to be R

consid redt t the scope of th ti oM

mann ?Ig eﬁ){*ﬂ) npound RGeS

of nd 3 and Corrpou LIP /6] The synthesess

Corrpound 3Hand Conmpound 4 are Gelist rated i n Schene
a’F%F-’c 2a R=F 3a R2R=F p R = CI2bR—CI3a%-

= d'eR7FK Compound 3 RPR FCdZon'pound 4 R=0 SR n%'

1 [O 77] Commercially available starting materi al

or I b (0.1 nol) were placed under nitrogen atnos rzewmy

and conmbined with trinethyl phosphate ((CH 3)2P=0,

0.102 nol). The m xture was slowy heated to abou¥ 150

OC (over a tine period of no |less than 40 m nutes),

and the mxture was refluxed for two hours at a fRnal

t efper at ur & of abdut 200 0C® The reactiaon m ws

t hen cool edy{oN t enper tur@ and_ sI\gw adde
abqut 2100(|mi Il i | s (M) |of “NaOH (15 8? N(CHa),
sol i, cOn: eous ni xturé V'?vas t he R=F

5€ N
extracted with methyl ene Chloride (CH2O 2) and dfiRedy,
over Na2SegdihNafhlsri el d 2a: 10.8 g; 2b: 12.0 g. [0078]
Next, i ntebmpslinaar 281 or 2b (77.7 nmmol ) was di ssol ved
in about 60 mM of 6N hydrochloric acid, and the
solution was slowy added to aﬁout 20 n1 NaNO 2
aqueous sol ution under i c &8¢ The resulting m xture

Commercially available starting materials 1a or 1b (0.1 mol) were placed under nitrogen atmosphere and
combined with trimethyl phosphate ((CH;),P=0, 0.102 mol). The mixture was slowly heated to about

150 °C (over a time period of no less than 40 minutes), and the mixture was refluxed for two hours at a final

temperature of about 200 °C. The reaction mixture was then cooled to room temperature and slowly added

to about 100 milliliters (ml) of NaOH (15 g) aqg. solution. The resulting aqueous mixture was then extracted

with methylene chloride (CH,Cl,) and dried over Na,SO,/NaOH. Yield 2a: 10.8 g; 2b: 12.0 g.

Next, intermediate 2a or 2b (77.7 mmol) was dissolved in about 60 ml of 6N hydrochloric acid, and the
solution was slowly added to about 20 ml NaNO, aqueous solution under ice bath. The resulting mixture
was stirred at room temperature for about one hour. A yellow precipitate formed, which was collected and
washed with cold 2N HCI and diethyl ether to give a substantially pure desired product 3a or 3b
respectively. Yield: 3a: 8.2 g; 3b: 10.0 g.

The product 3a (or 3b) (5.0 g) was then suspended in about 80 ml of 4N HCI; and enough zinc (Zn) was
added to the suspension until the reaction mixture became colorless. The colorless mixture was filtered, and
the filtrate was neutralized with aqueous NaOH. The aqueous solution was extracted with CH,Cl,; and the
organic layer was dried with Na,SO, and purified chromatographically with a silica gel column, by eluting

with a CH,Cl,/CH;0H (100:3) solvent mixture. Yield 4a: 3.0 g; 4b 2.8 ¢,

44111 Synthesis of Compound 3
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was stirred at roomtenperature for about one hour. A
yell ow precipitate fornmed, which was coll ected and
wombazhss t h cold 2N HC and di ethyl ether to BECWESA08/059326
substantially pure desired product 3a or 3b
[0080] ‘f;l@g‘p?é};g quLyn sugpléq aSPE-0)gvap d@;olvgbn abpgf. 8gnlgf Wf@(ﬁpgjtboqtﬁ%é g of ferric
PIRaCds dBRIVEDH 531) of 0N hgz)dr@)nomaasmdt RRANCEIS PLODEM wAsliseIhQU In about

O rH\I Ir&,fl anc[\l thtgst?rrh%aghna 1q§0rt]soo oulzd Bnrgl %%n godglm sulﬁhééje sglutlon anc{'] tﬁen about

suspenS| ’on un . eac I on m X
Tl O the sy, chiphide selpficn mlersgddedrlietaiels upig sach pf thedwegplutignydiad Hyen added.

5 "fHe sﬁrﬁ@g Was Wﬁfﬁmﬁ@ kb KRl t‘;@lQ)ul\éﬁafté? 1RAUBRH §f okl aha—d’dﬁ durlng which time a

ueous sol ytion was e c
STGERF By O S b et v PGl o e v
ey remnatmb\glthe(ﬁh(?b a8l09 w1, vrce hmes).Slihé orgamicgekr voe HripdiiNa ) and combined with
‘Lﬁé M%tfaaﬁ& sWﬂola Oﬁhgﬂ@g]aguj gl_el sglgf(gn(\xépg)né)ma%egl a\{lg {1]1E cﬂ&%&d&ﬁ& was purified

@Eﬂ‘i‘ﬁ?&rﬁ@l%‘fmg@] 5111%11?01“21%5%“36 Fm%sb BY ﬂ‘t‘ﬁn§ Ul Fﬂbﬁﬁﬁé?/ C(}h%% g2,
10 PHRE) bwwasuuch 8@l Vied: i2r2 nsbout 8 m of water; and about
8.1 g of ferric chloride was dissolved in 50 m of 2N

4411pydg>gﬁgg|sg(doﬁpo@gal4d Internediate 4a (2.0 g) was
di ssol ved in about 20 mM 3N HC, and while stirring,

[0081] @lkduﬂtwé & s&iﬁunﬁﬁ@hﬁﬁe (@J—aZ% gﬁﬂzomas Hl&@lV&ﬁﬁi hﬂféﬁm 25 bﬂl PRia@€ and about 8.1 g of
1 OoNn an e e
S8 bR e GBSt sbPeRrtigie PSR T g e e

dodlutdiiorrsutiiad! Bedal, addéd: stifing aBqupts pi ahgit \]!va%mb:cﬁme swiechbulphide
15 JORI[lOI@EQ@HIIEn me 8 [ﬂﬁ)yfr ﬂ% ﬂ%& ﬁﬁorlhps%lumgré a(a@edgfterﬁab:%f uﬁﬂll@@dh of the two

guot urin ime a precipitate forned. The
56]”8‘8315 B?dtbﬁ‘iné“d%gr he Ft éﬂ?"n‘f“ﬁi%cr)ff”i ﬂb% 12 oy alip g addition of he fial
diqss @l cvhich tined ﬂrraanﬁhta foarnidl. THa @refibitater(@it erudvmsodextwaa Bitedd, and
Ml%tgi %gl) r%\%ﬂggl I;%lth sﬁl @l%oﬂﬂnﬁr%@eral tm@) W%ﬂ% itﬂ éﬁ’z@{z/CH3OH (14:1),
ried Conmbi ned w th the methanol
@B‘r“{ﬁ’fl%wc‘é?n%@ Yielldt%]rm%ake The sol ution was
concentrated, and the crude product was purified
20 4412 chswhatsooawhidéal | y over a silica gel columm (several
tinmes), by eluting wwth CH2C 12/CH 30CH (12:1),
[0082] Tlglsyndwedotoympaedemidstypichg. ScdimePd: 12.2 ng. 4.4.1 . 1.2
Synt hesi s of Conmpound 4 : [0081] About 6.4 g of sodium
sul phi de (INaZS 9H20) was di ssol ved in abq;ut 25 me of

6 5 (5.0 )Haas di ssoﬂare T
3N HO, and while stirring, aliquots of about 1.26 n
of the sodi um sul phide solution and then about 8 ml of
the ferric chloride sol uti on were added alternately
unti | each of the t woH tions- had been added. The g

sti rr| t| nued r aboyt 12 Naf t he
addlt of f| nal—> i@\

Br
) L _

Scheme 2
44121 Synthesis of 3, 7-dibromophenothiazin-5-ium bromide:

25 [0083] Commercially available phenothiazine (2.0 g, 10.0 mmol) was dissolved in about 120 ml of substantially
oxygen-free glacial acetic acid, and a solution of bromine (Br,) in acetic acid (100 ml, 10%, v/v, 195 mmol)
was added to the phenothiazine solution in a single aliquot with vigorous stirring. The stirring was

continued for about one minute, and then about 400 ml of water was added to the mixture whereupon a red
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15

aliquot, during which tinme a precipitate fornmed. The

precipitate (the crude product) was filtered, and
w@eoosfiz4sso chr omat ographically with silica gel POI/US08/059326

(several tinmes), by eluting with CH2C 12/ CH 3CH

Iqrg_cgpltg_ty forrfleé| The Wé@re@yﬁa@a@a {ifaredr \yarslﬁ.‘d witlywalprgnd gjethyl ﬁt’ber (CH5;0CHj3), and

diedurlicr-vAcuDyntibl@siss @hdeCopioumg. 6 [ 0082] The synthesis

of Conpound 6 is illustrated in Schene 2. Schene 2

4.4.12%. 4%%'1“@“%'09085%0@,’{%68' s of 3, 7-di bronophenothi azi n-5-ium

Commerci al |y avail abl e phenot hi azi ne

[0084] "f(?& sglugon olethdHEQﬁ % my\@§mglbl§ §1%6ﬁ%150'nﬂ Cﬁbg lkt‘:pt :Lllgcgr 1{]‘(21 abglflt 1. 0 g(23

subst antl al gen- ree aci al_ acetic acid,

P efi o%dlbff)mmh Hem émlymffnﬁ < BEB9Es B idgpeope ovamddedf@%mgle
atiguot wiiDGganame btyringaBhr@ doedatiohd CHCIphe natohddazdenecsn], additi@rrude
ﬁrgdu‘?t V&?&L a&lﬂ@ed% ébgﬁthEO C#FP gfr”a %g(tg)aldéd éntcé &J].{[H dﬂ&n 56r 11;1 dBrt( H/é, r\]//V) and once

stirring was conti nue one m nute,

\é]ﬁ)oat‘m)ut 2_ 1 Vfter. "fhe Mtnéq- laxﬁa‘gasga@iéﬂertligz%éowqr@g} énd the crude product was
mheseupaRo@aphRERoes ismfeatgaltcemfn@ (tmea by-Ehlanngﬂ wma eHJcp;vct}gDH (20:1) and

\fl\a I&ﬁl—%@z/&q gf/@?p:ﬂw res%lh nrg C{/ugec oc%nt V&Qs %ﬂrﬁ&ecy bar ré- crés?alhzatlon (CH,CI,/PE,

e rde Yacelyotiyngl G 14524 1590)., 2. 2 Synt hesi s of Conpound
6 : [0084] To a solution of pyrrolidine ( 1.5 nm, 18

4.4.1.2.3MDByhthésk ofdd@ptndZ50 M CHA 3, kept under N2, about 1.0
g (2.3 nmmol) of 3, 7-dibronmophenot hi azin-5-ium

[0085] Ginpurd€ wapmajpay iddtrasd ih 6dtmeescri bed, was added in a
single aliquot with vigorous stirring. Three hours
|ater the CHCl 3 was renoved under vacuum and the
crude proguct di ssol ved i n out 150 m
extract @ m_.about l\ﬁIp—?lBFe{Jll.“}M;; v/ V)
Wi t h~qpot 50 nHCWat er ~ Th¢ gani c Tayer was
over Na2Sg 4, concentrated, and the crude p oduct vvas
purified chronatographlcally over silica gel columm
(twice), by eluting first with CH2C 12/ CH 3CH (|20: 1)
and then with CH2C12/CH 30H (10:1). The Rgsdl |Ot| Cr0
crude product was purified by re- crystalh% 2 2=
(CH2C12/ PE, tw ce) and vacuum d Yi el d: 1 5 ngy
(15%9. 4.4.1 SMnt hesi s of 1@- 7 [0085]
Compound 7 vvas | ustrat ed |riTlScherre 3.
Na2S203 NaZCrZ

_SO;H
NazCr207 N S
SO3H |

CuSO,

N
L,
\'Tj S \[ij"'/

Compound 7

Scheme 3
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CuSO 4 Conpound 7 Scheme 34.4.2 Biol ogical Studies
4.4.2. 1 Ebola (EBOV) and Marburg Live Virus Ani nmal
WAS®aNs45p0086] The test compound (net hyl ene bl BPET/US2008/059326
Di.mst.h?ll MB) was dissolved in saline at 800 ng/m and
44.2 1Biologial Herteisni st ered twice daily by intraperitoneal
inLection (1P), beginning on Day 2. [0087] The test
4421 c o9 (RRAV)Em YrEu e WD Al SshiSssol ved i n saline at 160
/m and 100 ng/m adm nistered twi ce daily by |IP,
R e e Rt e S R A AT
Salidisne:dowind a0y 1 i{tgpoitpsal Bicaind (14), bayanidg adbayni st er ed on
Day 2. Al virus inoculations (Goups 1, 2 and 4)
. ' | ' . .
0o REB PR AP G0 L 1 oA o B R i
fogpBIf- breige® 3P 2EBOV or Marburg virus was given to
Goups 1, 2, 4, 5, and 6 by IP on Day 0. G oup
[00ss] CGOIiridPhitinG Mirdé MhdCRlinki cBARY (@bupSAEK 4] WE adndiditr@@n P 2. All virus

o i e
ERDVE beforQviys legulddgrs-16 Day +4, Day +7, End Dinethyl MB
3 5ny/ kg/ day of Dinethyl MB 16 Day +4, Day +7, End 4
[0os9] 5@t ipREBOH VIR Orbpfe WirksBQYeild tdadupt4, 2, DaYant € by B DaP090]
Mce were nonitored daily for clinical signs,

ncluding rufflj . gmobility. M wer e L C .

dcfgalip and their mié%%‘" tls?nr ecor ded. [gglgcf] The%é%&??as?ggcregs mice per
shown for EBOV in Figures |A and IB. Mce in thesacrifice)
control group (i.e., untreated mce) had noticeable

1 Highmsdi di t y, 0Dy saBde/d40% nort al itty by Day Bay M B8 +7, End
treated Wirﬁerﬂiy{ﬁﬁ conmpound showed

2 (Low Dose) 1,000 pfu EBOV: 1.0mg/kg/day 16 Day +4, Day +7, End
Dimethyl MB

3 5mg/kg/day of Dimethyl MB 16 Day +4, Day +7, End

4 Saline + 1000 pfu EBOV 16 Day +4, Day +7, End

[0090] Mice were monitored daily for clinical signs, including ruffling, immobility. Mice were weighed each day

and their weights recorded.

[0091] The results are shown for EBOV in Figures 1A and 1B. Mice in the control group (i.e., untreated mice) had
noticeable morbidity by Day 3 and 100% mortality by Day 6. Mice treated with the compound showed
morbidity starting on Day 3, but had recovered by Day 6, with a 100% survival.

[0092] The results for Marburg are shown in Figures 2A and 2B. Mice in the control group showed stress at Day 4,
and deaths

443  Virus Yield Reduction and Standard Plague Assays
4431 Plague Reduction Assay
[0093] The tests described were done in triplicate for each compound shown above, at concentrations of 2.5 uM,

10 uM, and 20 pM.
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norbidity starting on Day 3, but had recovered by Day
6, wth a 100% survival. [0092] The results for
wokBaRz4S@r e shown in Figures 2A and 2B. M ce PCI/UR®08/059326
control group showed stress at Day 4, and deaths 4.4.3
[0094] Y41 ¢sdls woraplgiedma d grcx ?%wel]a}lﬂﬂes.swa%@c@llspyegcﬁg‘éf%gscgy@em, they were
e Bvithl 0Bpragus pB&é&@&tl‘i'e@rbf AEEﬂanﬂl@d@ 93|s atl3vec toesdeSour with rocking
eolesqgl bed were done in triplicate for each conpound
SRown™aD6Ve, at concentrations of 2.5 mM | OnM and20
m\/l[0094] Vero cells were plated on 12- or 24-wel |
[0095] pyftes tngestion\fiygarpetitie Wesapnayedar e BOYsV0DgBeBhPIRQIR pSY oy diley with a final
WebcBurdibd @G toaghrWi -t iMEA0 O%fFIBS qren/§£9eppafnw tebt@ERREAd AV @hrJus@bncentrations.
%%SEG\\/VG;U Ietgr%g %I L ye?ﬁe)l%élgﬁons Frf)r?lﬁngl? Fﬂ;n%en{ %8 \Q%:EEQ 'Ill-‘l gkd VTll% no test agent
mgicwéwﬁm@dnnamdp@mhm@mqm standard pl aque assay
overlay with a final concentration of 1% agar, 1 X

oss] ENEMweh QRS 1 BRNERY FR Bach RO The S wAIGHRG HRE 0851 ¥@FidyQbtSach well.
concentrati ons These were predeterm ned or "seri al

[0097] q’ile lllattels(\))vre]rse 1ncu a‘%d at@%‘%han? 90;] %gntvrerarﬁghon VEEV Tri ni dad. Wi th
o tes de ¢ontrol and compari son

pur poses [0096] The 12-wel| plates used 1 m overlay
(0098 Mgppresieticlned lipl. a Thendgy ove coptisipeinareedn@!ias il 1Voreer | é?MEM
foor FESaedR/SWE), knd 5PA08HA] red WA iRludddesHd VR HRtct NELRALAEH AEmiBi G 37°C,
g/ng 5% CO2 overni ght. [0098] At approximately 24 hpi,
’ gizondary overlay containing final concentrations of
1% agar, 1 x EMEM 10% FBS, Pen/ Strep, and 5% neutr al
[0009] Fhelagyss Wirnedupiele ehd teenlelta teherded ot aagyaar e i ncubat ed
overnight at 37C, 5% CO2. [0099] The plaques were

[omoomﬁuﬁﬁe@e&ay m@eﬂfdaﬁeddat@mewwd@ﬂ( andwanelnezegectitede, glx@ﬁ&s for each of
The

RI?@E\}rus?s argaﬁqoggl ﬁ‘téOVf: IA\?P Vltﬁ@gl%g Yv%j, élgtelfnm%y%sn}é\?ﬁ/é Ol?r(g%{)_lﬁléle gfﬁ‘erem cells were
iestersath TEINY a8 mowhplatoafenfechgrtdaf vict(1). B cEENue welscted over six (6) days post-

HReliRh MaedyMBls Gkl HoRr ot ocol, wherein cells were
infected wth DENV at a rrultlpI|C|ty of infection of

one (1). The cells were collected over six (6) days

444 pHOY Adtinfy@edayon and anal yzed as descri bed above. 4.4.4
HCV Activity Assay

44411 Replicon potency and cytotoxicity:

[00101]Huh-luc cells (stably replicating the Bartenschlager 1389luc-ubi-neo/NS3-3'/ET genotype 1b replicon) were
treated with serial dilutions of compound (DMSO was used as solvent) for 72 hours. Replicon copy number
was measured by bioluminescence and non-linear regression was performed to calculate EC50s. Parallel

plates treated with the same drug dilutions were assayed for cytotoxicity using the Promega CellTiter-Glo
cell viability assay.

44472 Potency and cytotoxicity against infectious HCV:

[00102]Huh-7 cells overexpressing CD81 (called Lun-CD81) were infected for ~ 8 days at which point most of the
cells were infected (i.e. positive for HCV core protein) and are producing virus at ~ 103 focus forming units
(ffu)/ml.

[00103] The infected cells were seeded in 96 well and 24 well plates at a density of 5x103/well and 2.5x104/well,
respectively. The next day, cells were washed 3x with PBS and compound dilutions (in complete DMEM)

were added to each well. Cells were then incubated for 3 days at 370C.

[00104] At the end of three days, infection and virus production were analyzed the following ways:
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4.4.4. 1.1 Replicon potency and cytotoxicity:
[ 00101] Huh-lTuc cells (stably replicating the

w@2008aeu56h| ager |3891uc- ubi - neo/ NS3-3' / ET genorgpES1008/059326

4.45

replicon) were treated with serial dilutions of

congou RUA (DNBIIMESsOuSE arhBlatg BpsHetsit iy HCoranatypisgiig agnovel NS3 protease
Repl i camsteRpyaynunber was nmeasured by bi ol um nescence

and non-1i near regr ession was perfornmed to calcul ate

EICF%?I olrlil%r \%léhlrlcgloré % e%.\p rréa?a%%%%re reoniolv%cft?o% tﬁegilll:(‘veg Plﬁtg and an end point
Pr omegAmicdufiqr sy W nerf@eed in Z@Iblilalwppg}ls He8 fpjected fonanpdditional three days

Pot ency qaﬁdta@yﬂeaﬁlmﬁt &hﬁfaen@ug amrgsd thd ddpe@kataht0 @suslvl@é then fixed with 4%

[ OOlgE%alfl%h alfle eclle a?d il er ell:)F(l ero si n%nce Wa%]ee{'ff(l)\ﬂieg Hsmﬁ an aritl -HCV core
nost oﬁntlbdrde H@Vipgsﬁwe foel voref cegrtiad @t e(avh cempquosdilufiango cfa@nlaﬂei@v’ EC50

core pyalein) and are producing virus at ~ 103 focus
formng units (ffu)/m . [00103] The infected cells vvere

g)e( |e dﬁ%?%{)‘tfng G‘P{\gﬁlétl)) 53? gﬂﬁa%%l\‘%s lu§eg lg(% ggﬁ AR |s1;a/' us(?ne-gﬁ% 'Y (}/ e CellTlter Glo

day, cebdys were washed 3x with PBS and conpound
dilutions (in conplete DMEM were added to each well.
Cells were then incubated for 3 days at 370C

[ BlondauPraue Aseaydri KVBY andkARe days, infection and vi rus

roducti on were anal yzed the foll ow ng ways:

[00105] @ﬁ“ q4e é]tqf alﬁdli (Ewhte EM%) Wias |a]|1qu®tpda1tﬁ@ 6\5% 0&%@%{ bf))b rSa% éﬂutlons were

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[01086]

B4R by &ldfg ki LBorBRY SlmplNS3s &ﬁ&it@&s ﬁrsswnsrt &aal Bw ARB Whples were

b. Virus production were Ie ved
?dld%‘rﬁrs&’ﬁ%d “8‘2? tht to b‘ll%\EOé“’é?%“%ﬁt W|B 2 {] teI(?Orﬁ {4 n?‘(v%}hth"mugh
aghayefwasclpemifarbppgetiing uphndclownay emee Al pesitive kentrbinfae titledtd.

for an additional three days to quantitate the anount

'ﬁfe Iﬂea]itl a6Gh IVQlH% Vﬁ)é gllajés \Jvdg ellilll;}%d &Hﬂ%ﬁsﬂ@ﬁlﬁ B&n Wlt%llér@bhé@@ Frfte plate was

then fixed ar af or mal dehyde and 1 ndi rect
?%hbhwélfm @P@P@’s‘?@@h e b%%?@) PEFIFOY et TiliEPTgd aigd B tame fieyptil -1 dilution
&aﬁ@ngmﬂﬁm&mhgmﬂﬂav positive foci were counted at each
conpeunrd—dituti+en—te——raleculate t heECS0—value: c
Cytotoxh0|t‘ (ECR0) - 96_¥ell pl gt e was usgd flo r EC5(
anallysis using the Prpnega I

I
Il Titer-Alo assayl. 4.4.5
St apndard Pl ague Assay|for RVRV a
-1 2

nd LASV
-3 4 5 6

The plates were rocked well after putting on the samples to disperse virus throughout the wells.

Samples were incubated for about one (1) hour at 37 °C, making sure to rock plates every 15 minutes, so the

middle plate di not dry out.

The plates were warmed 2 x EBME + 10%FBS + 1%gent to 37 °C in a water bath.

A 1% agarose (1g agarose in 100 ml diH,0) was prepared and heated by microwave until agar was

dissolved. The remaining solution was cooled to 45 °C in the water bath during the incubation.

The plates were removed from incubator and equal parts of 2 x EBME and 1% agarose were mixed
immediately before overlaying (to avoid clumping and solidifying. About 2 ml of overlay media

(2 x EBME + suppl/1% agarose) per well was added, about 12 ml overlay/plate.

On day three, another overlay was done with 2 ml of overlay media + 4% neutral red solution (4 m1l/100 ml

of overlay).
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[ 00105] About 540 ml of nedia (conplete EMEM) was
aliquoted into 6 rows of a titer box. Sanple dilutions

wowes/1pEse by addi ng about 60 m of each sanpl BCTHES2008/059326

added to the first well in each row. Al sanples were

[0107] Bhgcpagber plipkaues giserh diian wisiresd eglofleving dtp f or si x

5

dilutions total down the plate (60 mM into 540 m ,

wi th thorough m xi ng before each transfer by pipetting
GHSI®Wn six tines). A positive control was

i ncluded. [01 00] The nmedia from Vero 6-well plates

[0108] Phgse b APIONLWVIRgrdnEy ilSpor ki Vi aprageiaikifion the ferpgoens disi themyesent

@{leﬂﬁ(ﬁ pﬂﬂﬁle 2&91 cﬂﬂlﬁoﬂﬁis bindi oot et &atn@)o{tatnﬁﬂdlﬁ&@ t(hﬁfsﬁr{glﬁti-viral therapies
afd aroixllg ‘Lru\{vI broad s%ectalm an% Vﬁaq a 11;]1%[ lIlﬁeeld[ter r(éﬁe %s are Vlt[a]%ﬂbr 1d11|ﬁ1_e

n-acc
@Pla@t@sap%msecamble k@ddlwemg thg grpwing ﬁm?@tt% frwg ew\ms ﬁ@SGS»aJWB’ ggergent viruses,

1@ wiipSRLN $i%,1séé| KuSudnREQMODeM: hb&iiMglslass exm;l& %lve SanBs&Hed herein,

bat ed for about
B Bt it S e 0Ly i el ey & e ovenion
{@h bt @hiced wottoudicyartog trom {9 33 or Thie qpihastdeslosmer e war med 2
x EBME + 10%BS + | %gent to 37 OC in a water bath.
[0104] A 1% agarose (lg agarose in 100 m di H 20) was
prepared and heated by m crowave until agar was
di ssol ved. The remai ning sol ution was cooled to 45 0C
in the water bath during the incubation. [0105] The
pl ates were renoved fromincubator and equal parts of
2 x EBME and 1% agarose were m xed i medi ately before
overlaying (to avoid clunping and solidifying. About 2
m of overlay nedia (2 x EBVE + suppl/ 1% agar ose) per
wel | was added, about 12 m overlay/plate. [0106] On
day three, another overlay was done with 2 m of
overlay nedia + 4% neutral red solution (4 nm /100 m
of overlay).[01 07] The nunber of plaques at each
dilution was read on follow ng day. 5 Concl usion
[0108] Those of persons having ordinary skill in the
art will appreciate fromthe foregoing that the
present invention provide novel conmpounds and net hods
that are inportant additions to existing anti-vira
t herapi es and provide truly broad-spectrum anti-vira
activity. The latter properties are vital to providing
chenot her apeuti cs capabl e of addressing the grow ng
threats fromexisting viruses, newy enmergent viruses,
and weaponi zed viruses. Al though various specific
enbodi nents and exanpl es have been descri bed herein,

24



t hose having ordinary skill in the art wll understand
that many different inplenentations of the invention
w@a0vshaisachi eved wi t hout departing fromthe spP@T/USINS/059326

scope of this disclosure. WHAT IS CLAIMED: 1. A

conpound having the structure: including the
‘WHATHﬁgEﬁ@@%htlcally acceptabl e salts, solvates, and

hydrates thereof, wherein: RL and R2 are sel ect ed
1.IA&ﬁﬂememde@Mkymkm@n1the group consisting of: hydrogen,

hal o, cyano, carbonyl, carboxyl, and optionally

substituted | ower kyl , o.tlonally sub tltuted | ower

al kyl oxy, and optignally Tibstit dred | o

al kyl carbonyl ; and |R3- R6-ageN ted |ndependently

fromthe group con |§t|n, : nally| substituted

| oner al kyl and | o “hy dne ah& urther R3 and

R4, and R5 and R, togé&her MAth theR itrogens to

whi ch they are attached respectively, form

i ndependently an optionally substituted saturated or

unsiadity ted eknmbdevi@allyakcepthie ARIBHRE afd @ itedihcéf, dadeik:hat

none of R- R is substituted or unsubstituted Cl

akk aré’I s%ls Et@&fée? nde%ﬁ 03 HIQ gr%)u cldlgs?sﬁneg%%—hgdélf%g%n lﬁglo cgano cgrﬂonyl

e sel ect ed consi
oﬁaﬂmidﬂe@@ﬁlona@zlsuhﬁtw lowepalky omonewwbsnwd v ellpdenait g optionally
Clubatlisweae1aoee; R3- R6, together with the
nitrogens to which they are attached respectively,

f d
Rr ggarfp sef%ctecfe‘l Aeaen&ffn from t%e iroup V%nsﬁ%ngho? OPthnalﬁ s?bsﬂx c{ loger ﬁl}fyl and

a}@@emdrp)gfalhx)chn@) @@hpr Rgand R @ndclb myblﬁsntgge@]pr \@}ha]ilq'ﬁlt@,gens to which they are

V\MEH%& fésﬂé@ivgly, Riky ad ikdepeicR1yRY g508a N subdituteiRQuEONR AT ated five- or
m.1, wherein at | east one of R3- R6' together

1fﬁw$%§ﬂﬁ?%rogens to which they are attached
respectively, is an optionally substituted saturated
oprovised ditatmoat @ &s-flis seubsigntedsir xustigstioied €ch atiyh gpbstBited phgnsubstituted C,-

c Pm% RberHotn®, @ﬂdrﬁz e sWhel ﬁbr? the @ﬂogp Johéfs%ng & Ihydrogen CH alkyl, C,_
IS ura

SRR E G LTI U SR RS 8 S IS EOTROUN, O e e
f atmehedr@s[ieewéd fermpgperazin- T e/hadopdu aral Ra fre by dadgen. 6,
wherein said five-nmenbered ring is pyrrolyl. 8. The

2. ThEQHREHHALr @fim ¢! e 4t IBRAVINDE ’ B&Y 18t h&&%ﬁﬁ :9. The
compound of claim1, wherein Rl and are sel ected

i ndepe from onS|st|ng of : hal ogen,

5. Tog AR P M s oo R Fa e et

4. The compound of claim 1, wherein at least one of R;—Rg together with the nitrogens to which they are

attached respectively, is an optionally substituted saturated or unsaturated five- or six-membered ring.
5. The compound of claim 4, wherein said five- or six-membered ring is saturated.
6. The compound of claim 5, wherein said five- or six-membered ring is a five-membered ring.
7. The compound of claim 6, wherein said five-membered ring is pyrrolyl.

8. The compound of claim 7 having the structure:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

10. The compound of claim9, wherein at |east one of
Ri and Ris halo. 11. The conpound of claim 10,
wob@sae4sseai d at | east one of R and R2 is chlpeT/n82008/059326
fluorine. 12. The conmpound of claim1l, wherein said
at | east one of Ri[and oci ne. 13. The
conpound of claimfll, at | east one of Ri
and R2 is chlorinel ] cl aim 10,
wherein both R an IS halo 15. tﬁ% conpound of
claim 14, wherein both R and R2 are chliori ne or
fluorine. 16. The conpound of claim 15, wherein both
B L A e O B R S
of: élﬁloaepéﬁrﬁ?xzscarbm@raéﬂ Wa%?ne of Ri and R2 is chlorine and
the other of R and R2 is fluorine. 19. The conpound
The fonpbuanid T dbm IWreterianeBambofd, afdR, isRBlol S opti onal |y
substituted | ower al kyl. 20. The compound of claim 19,
TR oPAET P r o bt PRLL B3RS PP e
conp und of claim20, wherein each of R3-R 6 is nethyl
The pongpypf clayp 1. wheig S [5O ©f Riead Ra19MP%her i n each
of R3- R6 is nethyl. 23. A nethod for treating an
Tha rrimpalnd offlae tl & ovhankit brideat iehst o1® of Ri@NPRS is¢hivgn@dm ni st eri ng
to such animal a therapeutically effective anpbunt of a
ThQ&JH%%GGfJ"MW%&Q@b&Eﬁ%‘ﬁ&ﬂ €haid. ncl udi ng the
pharnaceutlcal y acceptab e salts, solvates, and
drates_thereo re sel ected
The %&é’%}ﬁ gty fWP‘SFfPWF‘?’i%RbfP%B’p”“c%‘ﬁ’&P"s‘F ﬁ\’fﬁm‘éf . hydr ogen,
hal ogen, cyano, carbonyl, carboxyl, and optionally
The eriywbund of @adm [ pwbereiabdtly R, and Pt srofhvatitey substituted | ower
al kyl oxy, and optionally substituted | ower

Thalbdapbeabhamy h 5, vkt R R Rn@kars@loasd ed i ndependent |y
fromthe group conS|st|ng of : optlonally substituted

Thﬁ&)mpglﬁlg %1m ?g] Wﬂ%r(e)lw{?r{e é)e%(hané) ﬁy 2l qlf]é;%q%an% rlle oIhgr gj)e R éanfl Egls ﬁuorlne
whi ch they are attached respectively, may form

Thi prafwpied deaitith y5. sihereip tach el 1Ry ispptenplivtsysedtes rverrlyled or
unsaturated five- or six-nenbered ring. 24. The net hod

ThO fonbiaid BT dadm 19VRBErEth BacB 8 Fd- R i dgBonhlsy sGiRlieed elhyfl 6:0MidnhIB substituted
ethg{oup consi sting of: HCV, VEEV, RVFV,

The compound of claim 20, wherein each of R;—Rg is methyl or ethyl.
The compound of claim 21 wherein each of R;—Rg is methyl.

A method for treating an animal infected with a virus, comprising administering to such animal a

therapeutically effective amount of a compound having the structure:

R R, ®

Rae R
N S Nighs

| |
R, Re

including the pharmaceutically acceptable salts, solvates, and hydrates thereof, wherein:
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LASV, and EBOV. 25. The nethod of claim 24, wherein

said virus is HCV or VEEV. 26. The nethod of claim 25,
wobk@sar4sseai d virus is HCV. 27. The nethod of BPCHUMMEE)59326

wherein said virus is VEEV. 28. The nethod of claim

2R, andRetreselsciehinggpepilgnly frpng the Aanp, copiping abrhyfraseny halogn, cyfye, carbonyl,

medkthed, af ogibaiimuBSiutdderednn], SadodalV isibdButtBloY Ny 10x3Oand optionally

Th t.hod clLaim28, wherein said virus is EBOV.
3i“%St$h§e€q‘hV¥sef%%é“aré’f)“yga%c?m 28, wherein said virus is
LASV.

R;-Rg are selected independently from the group consisting of: optionally substituted lower alkyl and
lower hydroxyalkyl, and further R; and R4, and Rs and R, together with the nitrogens to which they are
attached respectively, may form independently an optionally substituted saturated or unsaturated five- or

six-membered ring.

. The method of claim 23, wherein said virus is selected from the group consisting of: HCV, VEEV, RVFV,
LASV, and EBOV.

. The method of claim 24, wherein said virus is HCV or VEEV.

. The method of claim 25, wherein said virus is HCV.

. The method of claim 25, wherein said virus is VEEV.

. The method of claim 24, wherein said virus is LASV, RVFV or EBOV.
. The method of claim 28, wherein said virus is RVFV.

. The method of claim 28, wherein said virus is EBOV.

. The method of claim 28, wherein said virus is LASV.
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