WD 2004/ 112687 PCT/ AU200 4/00086 -1 ANTI VI RAL
COVPOUNDS AND METHODS FI ELD OF | NVENTI ON The present

W0 paantie8n rel ates to nethods for retardi ng, rRAUAUR®4/000866
or otherwise 5 inhibiting viral growth and/or
functional activity. The invention also relates to
conpounds and conpositions suitable for use in the
met hods. BACKGROUND OF THE | NVENTI ON Current| y, there
is a great need for the devel opnment of new treatnents
that are effective against viral infections,
particul arly agaiANHIVIRABICOMPOUNDEAND/METHODS 10
associated with ‘high norbidity and nortality, and
whi ch popul ati ons; Treatnents
curremﬁﬁmi@e i nadequate or ineffective in :
| arge pmhppretcndinsentibn folutes o wethalstformtslingFedudogorptherwise
in anmeli.qrati ns_.a r
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transcri ptase and prot ease enzyrres (MIler and Sarver,

1997; %&; w 7; and Thomas and
Br ady, ;‘ vvever no Si ng e treatment nmethod is
conpl et e ICyrertlypthere vece. grepd noed fortthadavelppraent ofnew( iaimepisdhat are
I\/lbyl o o mvlpg%b‘g}a?%gecﬁ% S]ﬁa&r?alaéig%mns{%%aggfecﬁ&% hlch are
al 10-199Bciated/withbigh mmgn«atmnmmty,%@whmh@lmt M@blﬁ X
1998)
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5- PV- gropettid 9f-infagted patierds i n the t r eat nent of H LT
infectio
Signi i cgna%ﬁ%aﬁig%fﬂlﬁ%%g% > it S foiogios U expectancy, s
( HCV) me#sursofisccassding) eﬂﬂoha:vrt: wmhﬁngﬂriatgh@@ethe yirpl fexerags
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ecg‘)nottn"uEﬂ 13@5.1 ﬁd%@éggﬁé}}sfﬁ%r oni ¢ he patgﬂ %E%dIQQQ Moore,
Ci r r ha$%% amhThonss athicBthdsa #997) Homgieranaoningleireaimepgmethod is
repla
Cont r SpBRey el et PERPASE ol & B, 166 DRAG 993 Miles,
milli dB&?pbrﬁbB,el%&;ﬁ\éayla aﬁﬂelﬁ%machhsmzmwnw wag \éml@tal 1997;
t hat | QIPHQ ie as a result of
chron?@%@? 519%8&3??,0% qu%?s no known cure
or2acci RET MMUM@M pesenitren Slveyoicampenndnd-EN,N-
are u
PCT/ AE%@E%%@%@’@& sl Fdp dlcbbbyloride in the feiment of HIV
pat hogs"mtlonw ruses are the Coronaviruses .

Cor onavi A,lﬂg:g% %goglgld%ggﬁ\% Iy carkt &FhlnYpa ﬂrogen is the Hepatitis C

Cor onavi fi Fonavi rus) are enve
posi t ivires (BICRBN Tkid isaignificantdnwan pasogentn terms ef ﬁhcostwhumm

€ n%) P lhgiﬁlﬂlaﬁd 53%&1&& B omic costs. HCV causes chronic hepatitis and cirthosis
and is the leading indicator for liver replacement surgery, In 2002 the Centre for
Disease Control and Prevention estimated that more than 4 million people were
infected in the USA alene and that approximately 8,000 to 10, 000 die as a result of
chronic HCV infection yearly. ‘There is no known cure or vaccine. More effective

30 pharmacological agents are urgently required.



Gol gi internedi ate conpartnment or the cis-Golgi

network (Fischer, Stegen et at 5 1998; Maeda, Mueda et
wW@e0419887 Corse and Machaner 2000; Maeda, RepRGEAB2004/000866

al. 2001; Kuo and Masters 2003). Coronaviruses infect

humans and animals and it is thought that there could

'be a coronavirus that infects every . animal. 'The two

human coronaviruses, 229E and B€43, are known to be

the maj or causes of the copmp ol d,and can

occasi onal s wElkee VR fRRTRL B PAUP B VRises e e Q?rf’na"imses'
NeonatRnaiusés TR N RN Hafftg CpRdnhfiRtse, GRRisdoBonaviki) are
et al. 2003). Ani mal coronaviru%e%gmdgfn ﬁlzé\us(f Jermiic reticul
r espi @&YM posiivesEmded BN Yipses 1 oy fhg gpdoplgpmic reticulum-
hepat i(ﬁlg IRGRASESte binbdtieht df @Rtcit Gabirevork (ischir, Stegen et al.
2003). Several ani ma corgnavirys dre SI&)I’]I fi a?{t o
 vetr 1P Masde Msgtsd  FIPCoren s Mrshiemper 2D0U: By Repas ot o
Sever ep@C w6 afiERRit-ab@sy. syndrone (SARS) is caused by
"anewy identified 15 Virus. SARS.is .a respirato
i 11 ness t higetopayguges indsct hymagp i anemals nd i i ﬁ“’ﬁ%ﬁtg‘,ﬁtﬁ%ﬁf’ﬂﬂdhe
ATET | GReroRivaRaORRctE By Ansmall"Bie tRb hidhan cHAShayirusdd) 229E and
causative agent of SARS was identified asl a .
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cor on&FHdse kapomade by the maior pruses of thy compign 8o

Er Rafat pithmonid M der BiI] ondidd] or@lim@hocodPfbitised bhtgents (Peiris,
Worl d Hea?t h Organi zation reports that the cunulative -

nunbetaist ak 2005 Asime) ceBInESes STLSuE e, pipiostinal,

Novenmge @00, dr@eriic diskala id & ir hdst (BeirR0DA et £, 200413 Bevétal Hnimal
813 deaths, nearly a 10% death rate, It is beli eél%%

t hat - SPRERHRS ¥ pighifisnt wstoapty Pplbasenp (Rotg (bPrste g de?005)
seasonal egivaREasrekpilefory Hadoneqs ORS) ik biukidZmewty idatifed
(Vogel 2003). To inprove the prospect of treati.n .ar}g

pr &Y e WirTs GFARS 18 p 1espiratery ilippss that ppsreeeptly begn fﬁ*@ﬂt‘i?'&P %@‘% orth

need {aGnekithahd ﬁ%o;?exk»aﬁy,lwﬁet GRPA02Y.eThe bavisiive R drit BESARS was
varl ous aspect S O

the viral 25 I|if cle, Lt_is an

obj ecidetifiadig 2 gprenavins. | (R8I Gothen et 20U siagsl, Erdiman ot al.
anel i op@d Peiit, lafASL 26035 T0F WG i ofbiainitRg eeponsk tibfthe
prior art, or to provide a useful alter ﬁ?iltlvgi\I
di scusanyativsmumher of Feperiedrebaply F%‘;G‘g‘l’floﬁm g | November 2002 to
SPe¢ | ftﬂe%@ith%p f'zmy %,dsfi it 510 deli ,Baa_ﬂgcalqnsﬂ'k&eme@te.aﬁ fis&iélieved
adm ssion that such prior art js wdely knpwn,or, for
part G SORS gk by sagiRalr R Beige Pl FEIORiss ke pgold or
2004/ kB34 vithsbt AHZROHOHP0866 -3 SUMVARY OF THE

I NVENTI ON The i nventors hgve surprisingly.fou d.th%iﬁli .
certain conpaupHedheniegpeqt of freatingy pr&l"ﬁ‘aﬂ’@ |Vifé I 18 an
of SUBSIhibheM 1SMetthisy Aidicoil BAEp bRV hitiBiting Varbusespdcisiol she viral
agai nst “viruses from.a range of different virus
f afd | Hi&CYeoy t hout intending to be bound by any 5
particul gfis&dt%écb’of%e PIBeRaMeRHBnGb oREédnt or amalbraie sflkdstone of
current dogma, it appears possib|e th%tﬂ i ral
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repd | eahinBN gdieiil BRwidiRsindkembiQy the inhibition or

ot herw se down-regul ati on of a nenbrane ion channel




10 relied upon by the virus for replication. This
nmenbrane i on channel nmay be a viral nenbrane ion

we b@nneles1 exogenous to the host cell) or a hospCTalR004/000866
ion channel induced as a result of viral infection
(endogenous to the host cell). As an exanple, the
conpounds of the present inventioon may inhibit Vpu or
p7 function and thereby i nhi bi " the continuation of

th e I The SARS
Vi EUE%MQE-&E‘%W#%I cﬁyicsesho:/\; fo:e t he
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ot 1 Frekaies ety SO el R R st i b, 89 RGaive
5- ( IN e amnif &mhmamid_anfﬂwpne?ﬁt javehtibn Qmﬁ]ﬂ tﬁpﬁemimyin)ly be
oride for .retarding, .reduci ng or e

" ihi bR Gy rbgwhﬁkﬂ‘i%‘% oyt oM REATGR S A Epbras ign channel
of 10V reliddugamchyriad vigis for r@hédhbﬁ.t’l’hiﬂm&ramﬁoﬁ d’nsmm mayem 1 viral
O e Sl R BB S g 00 o e
i nvenhémsmrmhdéﬁfeaimnwﬂoganomlmﬂmﬂrpmudﬁ of Formula |

"R3 NN WO 2004/ 687 PCT/ U2004/
wher ei n ﬁi‘ﬂhﬁ‘?‘aﬁpg {h m%r#ﬁv AP ogmyﬁ@?@puorp?
het er @mecriorint ¢hegpbe inhinit th@dohmmmnmmﬁxe:gmmmv or HCV life cycle.
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with wnﬂd mvermhar is ﬂiaémhﬂtmmmmﬂ/s»r ireatieg nﬂiafmﬂigus $gbihet ed
from hydr ogen hydroxy, nitro, halo, am no,

subst FTERE* %% no, al kyl - substituted amino, .

cydl oal kyl Fiewbsént invteidn dstonamed mith-nreud) ahtivinal edipamds that fall

Cl. 6al kyl . .. 0al Kyl Qxy.,.. . bcvcel.oal \ . . :
ai o ke e FsifieRaam o s AR ke RE fppangt igotudejinits scope
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25 Accordingly, a first aspect of the present invention provides an agylgnanidine with
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antiviral activity.
Agcording to a second aspect, the present invention provides an antiviral compound
of Formula I .
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compound of Formula | 15 M RS Ral ,, R2 N 1 or

phar maceutically acceptable salts thereof, wherein,
WOR00RD12687 N. 20 WD 2004/ 112687 PCT/ AU2004/ 000 8PGT/ABRR04/000866

1'0~1 Pn 5, or e R2, R3 and R4 are independently

hydrogen, In 0 10 -5 BY -FL s a | and wherein WO

2004/ 112687 PCT/ AU2004/ 000866 -6 X = hydrogen,

hydroxy, nitro, halo, Cl-6alkyl 74“ Cl1. 6al kyl oxy,

hai o subst i 1V s SRR ashiaRo protes: ermapugic sows.
CSF; d6(F:{ yC IR;)aItheﬂmwnEatﬁlgrgmk, Iégnymeee;o,ar ’ oRtatic g@;qlm, anﬁengﬁrdﬂhﬁ&goups,
, RdaR , Rf, Rnhe J in ndent | ) rogen,

ani no, hal o, a@é@%‘?{ ?m%cgggsﬁ{wcg‘%‘;‘fﬁ%%%@?ﬁpﬁryl ,
substituted ayaldalkydhishedardnitic droaps, ayloxpalkyd gfuips, heteroaryloxyalkyl

S aY! P it S gy TGHe or BOlyHelic, Hhd & by substitaed

with one or more substitutents independently selected from hydrogen,
hydroxy, nitro, halo, amino, substituted amino, alkyl-substituted amino,
cycloalkyl-substituted amino, aryl-substitnted amino, Cygalkyl, C;.
salkyloxy, Cs.eoycloalkyl, halo-substituted Ci galkyl, halo-substituted C;.
10 salkyloxy, phenyl, C;.salkeneyl, Cigeyeloalkeneyl, Cr.salkeneoxy, benzo,

Q. LT
o0 NH, O

aryl, substituted aryl, PrS, , OF

According to a thizrd aspect, the present invention provides an antiviral

compound of Formula I
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H3C,,; or PrS: 10 Rg , Rl independently = hydrogen,
hydroxy, halo, or Cls alkyl; R = hydrogen, am no,

whadoa/112687 5al kyl , G - Sal kyl oxy, hydroxy, aryl ,PCT/AU2004/000866

‘substituted aryl, substituted am no, alkyl-substituted -
am no, cycloal kyl -substi tut ed am no,  aryl -substituted

amno, PrS, H2N,~ N 15, or §) Preferably t he
conpounds of the invention |ncI ude the foll ow ng:
5- (N, N-hcxamet hyl-englani Loride conprising the

-1~z 1 CH3
conprising the s
N NH2 5-(N-ethyl -

m, orlde.(heirl’n ’
‘Q\ % he ; 4

-8.i\l.-(53,5-DarnRLo- @A
pyrazi ne- 2- car bonyl ).- W phenyl - guani’di ne, conprising * ’
t he

5 2 OF >
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structure N-Benzyl N -(3,5-diam no-6-chl oro-pyrzine

2- car bonyl ) - guani di ne, conprising the structure H2N
wOoRMK21288Met hoxy ani |l oride conprising the struRCT/AB2004/000866

conprising the structure d H2N' N om "~ OCH3

3- met hoxy-5- (N, N Hexanet hyl ene) -am | ori de conpri sing

the structure |l W-NO 1% 1 10 N' '"NH2 CH3 NH2 WO

2004/ 112687 PCT/ AU2004/ 000866 ¢ ‘

3- hydr oxy- 5- hexajret hyl enei mhnp-sm.| ari de onpLi sing
the structur 5? D%gﬁﬁ%&"mm‘%‘o’ @P’géfif@tcﬁﬁ%ﬂw’

no- 6- phenyl - 2- pycasioiaiia!, hoksstibsttited gakyl dialoesubdigted C,.
structure 5 N ~

am di no- 3, 5- cl i afHYIEn EheE Gyralieenexl, Cospysloalkpiryk Sapediismeoxy, ot
conprising the skdgagture 10 WO 2004/ 112687 - 10- '

5- (N, N hexamt hyl ene)ani | Qri de conpri.si he, stru

NH(25 PCT/ AU206% 4 @(%@@d[qze, f:ﬂhalgin L,hm;ﬂg;ﬁo,ipmgepegﬁenﬂy=
N-am di uo- 3- am nigdfrgai) @itlo; Kald; 081184, 21 salkyloxy, hydroxy, aryl,

pyr azi necar boxam“ge, Coagﬁ“ ,EI %eéhe_ 5 st ruc%{g]%% 31'34‘m{ d

Di chl or oBenzani | SUBgiHd &Y o3 IS TTERE O ySubstiie
2004/ 112687 PCT/ £#46)Q4/16¥08Bfbstituted amino, aryl-substituted amino,

- (6- Hydr oxy- 2--napt hﬁy ) - N"- phenyl guani di ne43 /

h)

139/ 1-5/1 Am | ori de: I@’iﬁZ 118/ 1-5/1
ety
NE; O or PrS:
10 " Rg, Rindependently = hydrogen, hydroxy, halo, or Ci alkyl;
R; = hydrogen, amino, halo, Cl.salkyl, C1_5alkyloxy, hydroxy, aryl,

substituted aryl, substituted amino, alkyl-substituted amino,
cycloalkyl-substituted amino, aryl-substitated amino, PrS,

Q o Hgm\f-N \
~o7% NH; O

s OF H
15 |
Preferably, the compounds of the iﬁventiom include the following:
5-(N ,N—hcxamgmylene)amiloride comprising the structure

Q NH;

Ci. _N
I*x N NH,
e
N” T NH,
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3-(trans-hept-I-en-1-y1)cinnanoyl guani di neT/ 123(T) /
1-6/1 3-nmethoxy-am | ori de60/247/3-7/2

WA 2008183687 phenyl pr opanoyl ) guasudi ne41/ 330/ 4- 81BCT/AU2004/000866
3-(cycl ohex-1-en-1 yl)ci nmanoyl guani di neT/1__ f911 2/2
Exanpl e 41. Porcine Respiratorv Coronavirus (PRCV)
Antiviral Assay for testing conpounds agai nst
replication of Porcine respiratdry 5 coronavirus
(PRCV). ‘To determ ne the antiviral activity of
conmpounds agai nst porcine respiratory coronavirus
repl i GaN,$ifalgRmiikrhigsidiochlatidecspyising the gitnchige
reduction in the nunber of plaques formed in
nonol ayeers of PRCY infected ST cells (procine fetal.
testis cell line, BTCCMRL-1746) was devel oped:
Conf |l uentqST agl I's ingdhmell 10 pl ates were infected
with a quategnary” padsageNl@f porcine respiratory virus
(PRCV&ICstr n AR310 at three dilutions 10"1, 50'1 and
10-2 R PRS T roMHgde a range of plaques nunbers to
count. 1 | of diluted virus was added per well in a
vol ume of m of nmedia. Plates were.incubated. for one
hour on a rocking platformat room tenperature to
~allow virus to adsorb to cells. The viral supernatant
was renoved and 15 2rnl/well of overlay containing 1%
‘Seapl aque agarose in Ix MEM 5% FCS was added to each
vel | sCRMRaHNGs e ; £ 1o the overlay
nixtu?e byaﬂgﬁfﬁ%@ﬁgﬁ?ﬂgﬁ%ﬁﬁggﬁﬁg%ﬁ?9%%?%?02en st ock
to a concentration so that the sane volune of
conpound/ sol vent would bevmdded to the overlay for
each conceq¢ atiﬁn ofj coprpound. The vol une of
conmpound/ so e d 0.07% of the volune 20
of the overlayl The solvent uSed to dissolve ’
coxnp . ~and nethanol nixed in equa
proportions.] Compounds?were tested for anti-plaque
form ng'acti'vity at four concentrations, O IluM |uM
| QuM and 20uM Either duplicates or quadraaplicates
were perfornmed at each concentration. Controls were
performed WO 2004/112687 - 101 PCT/ AU2004/ 000866 where
t he same volunme of solvent was added to the overl ay.
The overlay was allowed to set at roomtenp for 20
rains. The plates were then incubated at 37C for 2
days. The nonol ayers were then fixed and stai ned

_ over nbgNtetipl-N-isepmetybapidorisde (reecin teferrsd th 23610 A fonepirisingfthe
0. 5% pet byl ene bl ue, 4% o al dehyde. Overl ay: agarose
and 57staln was then rinsed off to visualize stained
and fixed nonol ayer Exam | e 42: Effect of conpounds in
PRCV antiviral assgy Cpmpounds were screened for

activity agai rlepli cati-on according to 10 the
j & 29, Tabl e 14 provides EC50

met hod d
val ues for est ed
X e

0 A



conpounds. Tabl e 14 ConmpoundECSO (UM 5- (N, N
hexanet hyl ene) am | ori de0. 06 6- net hoxy 2
woaphttimsgaguari i di ne . 0.04 ci aanoyl gaani di neOPOBAU2004/000866
| u-(3- phenylpropanoyl) N - phenylguanldlnelg
3- met hyl ci nnanoyl guani di nel. 43
(,3Br onoci nnanoyl ) guani di nell. 2
(trans- 2- Phenyl cycXapr opanecor b8nyl ) guani di nel7. 2
trans-3-(1 napthyl)acryloylguani dinel9.1 2-(2
napt hyl ) acet oyl guani di ne119. 6 15 Exanpl e 43. Bovi ne
Cor on &+ Biambac-6-vlilpraipyragiaed- cﬁnbpnxl)elﬁt-phwgylegmpihum @smprising the
agaln§{ &ﬁﬁllcatlon of bovine eoronavirus BC 20 To’
deter M i he antiviral activity of conpounds agai nst
bovi ne coronavirus replication (ATCC VR-874), an
assay measuring reduction in.the nunber of plaques
formed i n nonol ayeer §s2of infected MDBK cells
(bovi ngqki dney ckl | 44 ne X CCL-22) was devel oped:
.Conf | uent celNs | 8l 1, plates were infected
with a sgcondary passage of BCWith serially diluted
Vi r us HdNI"ut taNHP-3, 5-5 and 104 in 25 PBS to
provi de a range of plaques nunmbers to count. 100ul of
diluted virus was WD 2004/ 112687 PCT/ AU2004/ 000866
- 1 02- Naﬂdﬁpll -PE (3,8l dninor6-ehlvrolpyrainec-cathohylpEuamsiinen comprising the
3} re incubated for one hr to allowvirus to
or BT¥6™%el I's. The viral supernatant was renoved and
2n]/m~e|| of overlay containing 1% Seapl aque: agar ose
inlIx MEM 5% FG wagpgadded to each well, Conpounds
to be tested werfg added to the overlay m xture by

di luti d op™a, 0. 5M frozen stock to a
concentratp on o that oI une of

conpo%gﬁ uld be added’to the overlay for :
each centrati of conmpound. The vol unme of

. conmpound/ sol vent never exceeded 0.07% of the vol une

of th .overl a e solven used to di.sso ve conpounds
R R SR e .

Cbnpounds wer e tested for anti-plaque forn1ng activity

10 at four concey ns, 0.luM | uM 1QuM and 2QuM
Cpadrupllcates rforned at each concentrati on,
Cont r of ere the sanme vol une of
solvent S a ded verlay The overl ay was

allomed at roon1tenp for 20 mns, The plates
wer e Fﬂ%n |ﬁkubé¥§& at 37C for 7 days. The nonol ayers
wer e

3-methoxy-5-(N,N-Hexamethylene)-amiloride comprising the structure

O NH»
PGS
s
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then fixed and stained by adding I mIwell of 0.5%
nmet hyl ene bl ue, 4% 15 formal dehyde.. Exanple 44:
wEbdoea1268f conpounds in BCV antiviral assay CobP@DANZI®4/000866
were screened for activity against BCV replication
according to the nethod described in exanple 31.
Tabl e 15 provides EC50 val ues .for sonme tested 20
conmpounds. Tabl e 15 ConpoundEC56-uM
( 3- Bronoci nnanoyl ) guani di ne3
3-(trifiuoronethyl)cinnanmoyl gueni di ne3
6- met biyr@eyrbRtmeiylgishiinethmitoriile comprising the structure
5- (NN- hexanet hhyl ene) am | ori de9 .
trans- 3-(1- napthyl)acryl IguanidineIB
ci nnanoyl guani di uc. 942 {
~ Phenyl - peng@a- 2,¢- di gnoyl guanidine95
2-(2- napthyl | geini AvHAL99

4- phenyl be zoylguanldlne190 WO 2004/ 112687 -103

PCT/ AY2004/000866 1; xanpl e 45 Hepatitis C Virus lon
channe ivity of Hepatitis C virus P7 Protein
Testing of a Synthetic P7 Peptide for channel activity
inartificial bid bilavers A peptide m m cking the.
protein P7 encoded. by the hepatitis Cvirus (HCV) 5
was synt hesi sed having the follow ng am no acid

seque ENL VI | HGLVS'. FL VEECEAWYL ]
VPGB P R B R VA PR B BYPHSPE e vcture
were performed as described el sewhere (M 1ller, 1986). A
xt ure of

_pahni t 6§ ] . ph sp%ﬁgkdylethanolanine,

pahni t Q) ' 10l ph hat i dyl seri ne and

pal nmi t oy osPhat iNHJ chol i ne (5:3:2) (Avanti
Pol ar o] Al Bbaster, Al abama) was used. The lipid
.M Xt ur e~Wag pto an aperture of 150-200 umin
the wg alm delrin cup. The aperture separates

two chanber/s, is and trans, both containing salt

sol fiti dns~at different concentrations. The cis chanber
was connected to ground and the trans chanber to the

i nput of an Axopatch 15 200 anplifier. Normally the
ci s chanber contained 500 mMM KCI and the trans 50 nM
KCL The bilayer formation was nonitored electrically

byt ey Al R o eyl 2-pyrazinecarboxamide comprising the structure

10



current pul se generated by a current ranp. The
potentials were neasured in the trans chanber wth
W0 e®pacast o the cis. The protein was added to BEBAUR®4/000866
chanmber and stirred until channel activity was seen. .
The currents were filtered at 1000 Hz,, digitized at
.20 2000 Hz and stored on magnetic disk. The P7 peptide
was dissolved in 2,2,2- trifluctethanol (TFE) at
10mgJdm . 10 ul of this was added to the cis chanber of
the bilayer. which was stirred. Channel activity was
seen  \§-INN-heed@lene)amiloridh eomprisingfht segitiede was added -
to the cis chanber and stirred, channel activity was
recorded. The potential in the trans chanmber was -80
mv.and the currentsgareng5 downwards, The currents
reversed at +5Q_nV [}l osg to the potassiumequilibrium’
pot ent i al ik ' i ndi cating that the
channel s wer |cat on-sel ect Ive. The anpl i tude of the
open-ch L.S..1. 7 pA corresponding to a channe
condudt anc bo 44 pS. In nost experiments,
single charnels" .had a nmuch larger size, presunably
aggregation of the P7 peptide. The currents
30 reversed at about +40 nV in this experiment. In
sone experinents the solution in the WO 2004/ 112687
-104 PCT/ AU2004/ 000866 ci s chanber was 150 mM KO and
15 MM KO “in the trans chanber. The P7 peptide again
produced currents that reversed. Simlar results were
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channel activity produced by the P7 peptide with 100
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500 M HVA When 10 nM CaCl 2 was added to the cis
chanbey, 76 H&%ﬂﬁ f 20 potential of

t he c?ﬂggﬁgésgro ucgﬁn%y 5&%§B§?§e shifted to nore
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CaCl 2 %d t nsfphanber 50 m\/IClCa012, bot h

positi NTE R vef € seen at potentials
around +20|mV énd 25 it wa possi bl e to determ ne
arev | . Exanpl &z 46~deconbi nant

Expressﬁon of | 67 ur ot ei n.
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codons were optim sed for expression of the p7 protein
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codons wer e biased for expression in WO 2004/112687
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] 3 3 To achi eve
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expre itrol of the T7. pronoter) were
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f or siterofplapgs fameadin ronelaFrsef FREYakstehST @3& r&w@m fetal
%ﬁﬂy gﬁ?é 9. i tvas,c&va dohfuchi¥Y Rills iR 6iwen
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unctiona | vity he two net hods  of
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descr LgOa ke Bifors S103 250 W34 ?ovm%m%qnme@s&@e of
the a Ity of corrpoun s toinhibit t channel
In t hgawsmerﬂ&am e 196yl Oééﬂr}imwﬁiﬁ@ﬂ 5% WWell 4 pyolume of

theiry x@.f ﬂn&eg%b tﬂatéémr@inkuba&ﬁ 6AB A& oﬁﬂdcﬁh‘n?}fﬂdﬂﬁnn at room

pl anar 11 pi l'ayers. I'n the case of
co rrp otsmperaies toeliav Yle-@tt@ﬁﬂsf’@ﬁo eodlsi The il F'FIVW’E?—“? ‘@%FGE‘EOWd and
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for SEhRAHH Gk fréth fbke sl (o ch&hitatlof Bo HHAAAE Gdne volume

~ of compound/solvent would be added to the overlay for each concentration of
compound. The volume of compdund/solvent never exceeded 0.07% of the volume
20 ofthe overlay. The solvent used to dissolve compounds was DMSO and methanol
mixed in equal proportions. Compounds were tested for anti-plaque forming activity
- dt four concentrations, 0.1uM, 1uM, 10uM and 20uM. Either duplicates ot
quadruplicates were performed at each coneentration. Controls were performed




Bl ocki ne Drues. 11 CV P7 Ion Channel inhibits Bacterial

Cell rowh. 5 A bio-assay ofp7 function in bacteri al
wa@edog126as devel oped. The p7-encodi ng synt het PCT/aDRA4/000866

fragment cDp7.coli was cloned into the expression

plasm d pPL451, creating the vector pPLp7, in which

p7 expression is tenperature inducible, as described

in Exarrple 4. Inhibition of thd growth of E.coli cells

of pr T B aplotya o R R RRRY RS AR L S Gfyes

Na+ gsilsice risehmrouaiemp dofd}b mihe Thaplabs ware the ineibated at 37°C for

R

ar ounsy iddmgdinlech bf Appmctiaidine blvaf4%ptumildehyds. Ovenlgy agarose and

-as decribe - 15 &n b

deéri g‘@&%’l‘?ﬁ‘?gﬁi n%%qsiﬁlfgaﬁ@ﬁ%d%?‘% Iraagcores f or
i nhibiti on of H: V p7 protein in the bacter| al

bi 0- agsay. 6
3 dl ..»...‘_.-. it [ 2

4 6-trimet i

c b om. 5 ‘?‘ﬁf’or W ELLes J%E}a%]l tgagamst PRCV replication according to

4-18r ot micthd dwyiibed imenatipee?. Table 14 provides EC50 values for some tested
, b-di net c{:l nnanoyl guani di ne

3- (t rfqnfpﬁé? Simet hyl ) ci nnanoyl guani di ne
-(trifluoromethyl)cinnanoyl guani di ne

6-1i ne,m)?x% 2- napht hoyl guani di ne  (2- Chl or oci nnanoyl ) .

uani dine . (4- Chl oroci nnai noyl ) gua ni di ne

2- Br mocrnTraT‘rUyl";‘gU'aag hotd ' EC50 (uM)
, 6- d%a@ﬁaﬂm 006
3- Br Prbeasy pigrif -
3-Ch @mamﬁmwiﬁioglgamﬁnme 0.04
-(trH yernmanoytguant e
(A-P PhERBR g%’ Qﬂxig %uam dine Lnhibition HQV p7 0.08
pr ot ENr(3-phenylpeopkncyDe’-phy ed) 3.88/4 3.75/119
3. 73?—mqthylcinnamoy1guarﬁdine _ 1.43
(3-Bromocimnamoyl)guaniding _ 11.2
(trans-2-Phenylcyclopropanecarbonyl)guanidine 17.2
trans-3-(1-napthylacryloylguanidine 19.1
2-(2-napthyl)acetoylgnanidine : b 119.6
15

Example 43. Bovine Coronavirus. '
Antiviral A'ssa for festing compounds against replication of bovine coronaviras

(BCV).
30  To determine the antiviral activity of compounds against bovine coronavirus

replication (ATCC VR-874), an assay measuring reduction in the number of plaques

formed in monolayers of BCV infected MDBK cells (bovine kidney cell line ;ATCC

CC1L-22) was developed: Confluent MDBK cells in 6 well plates were infected with

a secondary passage of BCV with serially diluted virus diluted to 10°, 5° and 10 in
25 PBS to provide a range of plaques numbers to count. 100ul of diluted virus was
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i sopropyl ci nnanoyl guani di ne phenyl ci nnanoyl guani di ne

I t manoyl guarri di ne -et hoxyci nnanoyl guani di ne

3, 4- (et hyl enedi oxy) ci nnanoyl guani di ne -1 odoani | oride

2- Ni troci nnanoyl ) guani di ne a N@Vﬂyrcinnannyl)guanidine

-h é)l(ag.gaﬁ&%{ pg%wgglgxﬁh%l(gﬁ%%golf glinpoef médl%li I\1"1211\3&'. were incubated for one hr o
, 3- di fallowiviaed 1o adsseyth gelisn | Traivivel supensatemy Wer rembkidrmd 2ml/iwell of
D oL et ol ot b R SR A g
- ( 6~ Hyetlio XypmBoundp toltayds)ed Merqidde/ b theaerdiymaixiure by diluting the
; 2? §e 2%%%%3%&%& aﬁoﬁ%tg ’a%;bncentraﬁon so that the same volume of
- et hoxy@pdmaaslydng wanld Bk dtled to the overlay for each concentration of
ARSI R ML R —
- et hoXy GeRRATTY I The sl ied to dissolve compounds was DMSO and methanol
nrixed in equal proportions. Compounds were tested for anti-plaque forming activity
10  at four concentrations, 0.1uM, 1uM, 10uM and 20uM., - Quadruplicates were
performed at each concentration, Controls were performed where the same volume
of solvent was added to the ovetlay. The overlay was allowed 1o set at room temp for
20 mins, The plates were then incubated at 37°C for 7 days. The monolayers were '
then fixed and stained by adding 1ml/well of 0.5% methylene blue, 4%
15 formaldehyde. ]

Example 44: Effeet of compounds in BCV antiviral assav
Compounds were screened for activity against BCV replication according to the

method described in example 31. Table 15 provides ECS0 values for some tested

20 compounds.

Table 15 _

. Compound ' EC50 uM
(3-Bromocinnamoyl)guanidine 3
3-(trifluoromethyl)cinnamoylguanidine , 3
6-methoxy-2-naphthoylguanidine. ' 9

" 5-(N,N-hexamethylene)amiloride 9
trans-3-(1-napthylacryloylguanidine 13
cinnamoylguanidine o 42
(5-Phenyl-penta-2,4-dienoyl)guanidine 95
2-(2-papthyl)acetoylguanidine ‘ 99
(trans-2-Phenyleyclopropanecarbonyl)guanidine 109
N-(3-phenylpropanoyl)-N'-phenylguanidine 156
4-phenylbenzoylgunanidine 190




3 N troci nnanoyl ) guani di ne . fluoroci nnanoyl guani di zi e
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N -isopropyl)aniloride '4 DichloroBenzanmi|l HO 15-(N
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-1 sop# wuil: ti ne hydrochl ori de
- (Ci NANRYhnel A¢ HAR P7 Protein
5- Phenyl - pent a- 2, 4- di enoyl ) guani di ne
- - phenybdaar 0y SaiReticdi7Reptide fou tiwinnelmetivityingurtificiall linid bilavers

1- napt hoyl guani di ne cycl ohexyl ot hnanoyl guani di ne

( trifluo rﬁop@um:m)mhnm&npgot@mth;é by the hepatitis C virus (HCV)
7y B ST BTN A mow Rt seavemeet o i e
g ?ﬂﬁlaéinnamélﬁéﬁﬁi%ﬁ% -t but | cj ngarmﬁl guaglm%l ?fWPLL
S Sygsmalgvs 17 111 30 Pe e
Lipid bilayer studies were performed as described elsewhere (Miller, 1986). A
ﬁpid mixture of palmitoyl-oleoyl-phosphatidylethanolamine, palmitoyl-oleoyl-

10 phosphatidylserine and palmitoyl-oleoyl-phosphatidylcholing (5:3:2) (Avanti Polar
Lipids, Alabaster, Alabama) was used. The lipid mixture was painted onto an aperture
of 150-200 urn in the wall of a 1 ml delrin cup. The aperture separates two chambers,
cis and i:rans, both containing salt solutions af different concentrations, The cis
chamber was conneeted to ground and the trans chamber to the input of am Axopatch

15 200 amplifier. Normally the cis chamber contained 500 mM KC) and the trans 50
mM KC1. The bilayer formation was monitored electrically by; the amplitude of the
curtent pulse generated by a current ramp, The potentials were measured in the trans
chamber with respect to the cis. The j)roteih was added to the cis chamber and stirred

until channel activity was seen. The currents were filtered at 1000 Hz, digitized at
20 2000 Hz and stored on magnetic disk. The P7 peptide was dissolved in 2,2,2- |
" trifluorcthanol (TFE) at 10mg/ml. 10 ul of this was added to the cis chamber of the
bilayer which was stirred. Chanmel activity was seen within 15-20 min.

When the P/ peptide was added to the cis chamber and stirred, channel activity

was recorded. The potential in the trans chambér was -80 mV and the currents are

25  downwards, The currents reversed at +50 mV close to the potassium equilibrium
potential in these solutions indicating that the channels were cation-selective. The
amplitude of the open-channel peak is 1.7 pA corresponding to & channel
conductance of about 14 pS. In most experiments, “single channels” had a much
larger size, presumably becanse of aggregation of the P7 peptide. The currents

30 reversed at about +40 mV in this experiment. In some experiments the solution in the



2.19/2 2.1311 2.1311 2.00/ 1 2.0/1 2.0/ 1 2.0

/1 1.93/2 1.8811 1.88/1 1.88/1 1..8811 1.8811
wa@ei12681. 71/1 1.63/1 1.63/1. 1.63/1 1.63PAT/AU2004/000866

1.51/2 1.5/1 1.38/1 1.38/1 1.38/1 1.32/2 1.32 /2

1,28/4 1.24/1 1.14/1 1.14/1 1.14/1 1.13/1 1.13/1

1.00/1 1.0011 1100/1 WO 2004/ 112687 .

PCT/ AU2004/ 000866

10

15

20

25

30

cis chamber was 150 mM K¢l and 15 mM KCl in the trans chamber. The P7 peptide

again produced currents that reversed.

Similar résults were obtained when both chambers contained NaCl, Currents
recorded in an expeliuient when the cis chamber contained 500 M Na(l and the
trans chamber 50 mM NaCl.. Again the currents reversed between +40 and +60 mV,
close to the Na* equilibrium potential indicating that channels were much more

permesble to Na™ than to K.

* The channels formed by the P7 peptide were blocked by 5-(N,N-
hexamethylene) amiloride (HMA),

- Addition of the P7 peptide produced channel activity: Addition of 2 pl of 50
M HMA to the cis chamber followed by shmng resulted in disappearancs of the

-+ channel activity. Block of channel activity produced by the P7 peptide with 100 M

HMA was recorded in 4 experiments. In 2 experiments, sodium channels (500/50)
were blocked by 500 uM HMA

When 10 mM CaCl, was added to the cis chamber (K solutions) the reversal
potential of the currents produced by P7 peptide shifted to more negative potentials
indicating a decrease in the Px/Pc; ratio,

When the cis chamber contained 500 mM CaCl, and the trans chamber 50 mM
CaCly, both positive and negative currents were seen at potentials around +20 mV and

it was not possible to determine a reversal potential.

Example 46, Recombinant Expression of HCV p7 protein,

Two cDNA fragments, each encoding the same polypeptide cotresponding to
the amino acid sequence of the HCV-1a p7 protein, were synthesised commercially
by GeneScript. The two ¢DNAs differed in nucleotide sequence such that in one
¢DNA (“cDp7.coli”) the codons were optimised for expression of the p7 protein in.
E.coli while in the other cDNA (“¢Dp7.mam)” codons were biased for expréssion in
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The two methods of detecting p7 ion channel functional activity, described in

Examples 33-35, were employed to assay the ability of compounds to inhibit the p7
chamnel. In the vase of Example 33, compounds were tested for their ability to inhibit
p7 channel activity in planar lipid bilayers, In the case of Example 35 compounds

25  were tested for their ability to reduce the nutnber of VLPs released from cells
exbressing both p7 and HIV-1 (Gag.

30
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3,4-(methylenedioxy)cinnamoylguanidine ' 1.1371
2-ethoxycinnamoylguanidine 1.00/1
cinnamoylguanidine ‘ 1.00/1
2-phenylcinnamoylguanidine 1.00/1
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flavivirus against cytoproliferation. Conpounds were
tested at 10, 5, 2.5, 1.25 and 0.625 pMfor activity
@oainstes87 Dengue | strain Hawaii using a PCT/AU2004/000866
cytoproliferation assay which neasures the effect of
dengue virus infection on proliferation of LLC M2,

rhesus macaque  nonkey ki dney Sggéz_el I's. The LLC MK2

cells were infected with a predet er m ned anmount of
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cul t ug “gn, PR %%cence val ue for eadgh culg??}g/f
was mEHEHY e W'.vﬁe' control without gy
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' Negalf TNAROARAROY, g@g}; sitive control 076. 5% 101%‘%@0//”}
538. 6

_ °%,_3}§‘1¥. % 0. 62576. 6% ( 2- chl or ocI iNano
methy aﬁy,o ) %e ' 0.03 /4

Example 51: Equine Arterifis Virné (EAE!
Antiviral Assay for testing componnds asginst replication of equine arteritis

virns (EA
5 To determine the antiviral activity of compounds against EAV replication

(strain Bueyrg; ATCC VR-796), an assay measuring reduction in the number of
‘plaques formed in monolayers of EAV infected BHK-21 cells (ATCC CCL-10) was
developed: A virus stock was amplified in RK-13 cells (ATCC CCL-37) and this was
then used to infect confluent monolayers of BHE-21 cells grown in 6-well tissue

10 culfure plates by exposure to the virus at an MOI of 5X107 pfiv‘eell for 1 hour at
37°C 5% C0y. The infective inoculum Was removed and nd the cells were overlayed
with a 1% sea plaque overlay (Catubrex Bio Science) in MEM containing 10% FCS
containing and 10, 5 or 1 uM of compounds to be tested or the appropriate level of
solvent uséd for the compounds (control). Plates were subsequently incubated at

15 37°C (in 5% COy) for 3 days post infection, after which timé culture supernatant was
removed and the cells were stained with 0.1% erystal violet solution in 20% ethanol



Positive control 080. 3% 108. 4% 57. 7% 2. 5. 22. 7%
1.2552.5/a 0.62564.3 % Trans-3- 1-n hth 1 a
wo ogogumsi di ne Ne ative control ONA Positive  PCT/AU2004/000866
control 080. 4% 106. __ WD 2004/ 112687 PCT/ AU2004/ 000866
-112 512. 4% 2.5.38. 7% 1. 2573. 7% 0. 62577. 7/ 0 'N. A. - not
~appl i cabl e Exanple 58: Positi vgg&orrel ation between
Bacterial Assay and Anti-viral says 5 Exanple 58.1

Posi t k&l Basidahd srcohBS@MaRING
anti - ﬁf\/_ ?&5 s gtaug@%egﬁgﬁ%{gugeu@% vvasﬁérszqgf %r med t%m

measu PEQWPWMW%&WQW copeel %as ¢ pugements were

assi g QRPRURYS iRt Rt Weilshe Vou bacterl al may
and t l“glleﬁul?lty of ﬁssebconpounds to inhibit H V-1

in the anti-viral assay. 10 Exanple 59.2. Methodol ogy
The Pds b 592 Redd fccf ouhﬂ@in‘ﬁ?A@QWg§a{repr esenti ng

vari oUs s was comnpared

va t h the acatimounds e N T Wt%@lﬂk@ﬁ%@fﬁerémg to
dRBLLEd iR Ré@aﬁs Becli 0T 0IERARS Mown in

vvas |n|t| ally rank ordered for ectiveness. The

rank &edel?.for the Vpu bacteri al assay was det erm ned
fromall 15 activity scores, the highest score

i ndi cati.ng the greatest effectiveness. The rank order
f o0 t Wablad¥i - HI V- 1 assay was deternined based on the

over gtt—average vatue of p24—antijgen neasured I n
cul t ur e supernatmpsmﬁ& all of thg drug concemsnatl ons

teste core ||rL|i,aL|||ngn7

L
effeg R g{gx_n &5 Ergﬂagr;k orders generated a'}reA .

t hen (ﬁaﬂpmmﬂnmctyl)'gmdml ly by gederating thd0pM

Speal #aie-5(1Raplylerleiginidine 20 cogf ficient. Esyam

8. 2. kﬁ%%%gyléﬁﬂﬁ{ngﬁ on—. ~The[Spearnan. " St pM

corr O ; : 785 twhirch,—by MPAT T SO

wi t [ ZZoysiohe pn tyleinappyietniding "7 I  ss pest T|
n=12), indicat es that the two rank orders are 25-
significantly positively correl ated (P<O 01) (Table

19a) . Example 53 Deneue Flavivirus

Peptide Svnthesis of Dengue virus M Protein |
15 The (- terminal 40 amino acids of the M protein of the Dengue virus type 1

strain Singapore 5275/90 (Fu et 2l 1992)
(ALRHPGFTVIALFLAHAIGTSITQRGIFILLMLVTPSMA) was synthesised using
the Fmoc method, The synthesis was done on a Symphony Peptide Synthesiser form
Protein Technologies Inc (Tucson, Arizona) as used to give C-terminal amides, the

20 coupling was done with HBTU and hydroxybenzotriazole in N-methylpyrrolidone.
Each of the synthesis cycle used double coupling and a 4-fold excess of the amino
égids. Temporary o-N Fmoc-protecting groups were removed using 20% piperidine in
DME. .

Example 54, Incom. oration of Dengue M virus protein into lipid bilayers.

25 Lipid bilayer studies were performed as described elsewher‘g (Sunstrom, 1996;
Miller, 1986), A lipid mixture of paIrriitoyl-oleoyl-phosphaﬁdylethanolanﬁne,




In addition, a different conparison of the Vpu
Bacterial assay rank order Wth a yes/no score for
wob@thexwsst he anti-viral data indicated a p24 redUaUR®MW000866
of at |east one order of magnitude, aligned the "yes'
group of conpounds with the top 6 conpounds by the
bacterial assay (Table 19b). WO 2004/112687 -113 10
PCT/ AU2004/ 000866. These resul tslhre indicative that a
positive correlation exists between-bacterial assays
and the antiviral assays as perforned according to the
pr eset'4 DishlorBiensamil HEeomindaidpehe sinctmssay may t heref ore
be a useful tool in screening for conpounds that
exhibit -anti-viral activity. Table 19a. Conparison of
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| anidine 440 trans -3- 1-nath 1 ato 1l iditie
5.572.25 6-methox -2-na htho 1 anidine 5.550.25 4-hen
| bennzoN-mediine-&ldiddndchrboki@methyl) il @id? cohyshstpahe structure
anidinc 89- 1 N-(3 phenyl propanoyl) -N - 9.129 hen | -
ani di ne Hexanet hyl ene am | oride 10616
2-'(2- napt hyl ) acet oyl guani@i neN#2101 (trans-2- 12816
pkepylgy, cl op aQ?car@pnyl nigﬂge Sum di *261. 5 ewran
correl ation coeffigfe . 788" P "#ue>0. 01 Tabl e 19b.

NH; ©
5  5-(N,N-Diethyl)amiloride hydrochloride comprising the structure

0 NH

C.. N ~
I = N NH,
o
H3 C/"'*-. |



Compounds Vpu Bacterial® At least Ix |og Odered by
p24 rant orderBacterial assay rank reduction seen in
w@ecawnamoder p24 assay? (3-bronoci nnano 1 PCT/AU2004/000866
guani di ne4. 31yes 3- trifluoroneth 1 cinnanpo 1
anidine 3.72yes 3: nmeth .leinnama 1 anidiine 3.43yes
C|nnan0 1 anidi ne 3. O4yes trans -3- 1-nath |l al0 1
' di ne2. 95. 5yes 6-metbo -2-na ht#¥- 1 guani di ne2. 95. 5es

4- hen in no (5 ent a- 2, 4-di eno
1 di PR 81"&1/1(@ Eﬁ‘@@% ﬁgglmfoylm leoybpheeihgtidigholine
' di ne Mn:mrhml Rmm Lmﬂs; Arydstle, hl&ibﬂﬂ})w&;us&t Mhé Bpid mixture was
aceto n | nel %4 ".-Z @% (1tran32 no -
5 Ex anliﬂ“g BP%HO 0 B@tlw@ﬁ%ﬁ ad s delsinicwn. Thesperture
of M—Meparmqmo chanived, bie Fnc?f@hs,%o%nﬁﬁhﬁg%m'tt ﬁhmf&h?at%ﬁ?e?éﬁt
score. correlation was seen between
act Pvi ‘i")’}c%‘g%tl“’& \ﬁ’gﬁs °f Y2s qopRRstsd fsrowsrd f@%@ﬁbﬁf to
t he Muhs mpmmaﬁ Ammcx{ 200/ 8T R, %ﬁhﬂlﬁﬁ&é@éﬂaﬁfber corétamm 500 mM
bi 0-a %d“l nt |nh|b|t|on exhibite
t hese %@%ﬂé ﬁ}? WE’E{R}b T dermation wespanitossil alqejrecaﬂy by
assay. thfmgfmtluﬁ oﬁ&eEméﬁEﬁﬁ]%en%&ﬁ B AElHRnT 186 Cifte BBrentials were
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from Fg‘&g’?’n%w BRECt B 6is- Fhsueiein s added to the
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The dengue virus M protein C-terminal peptide (DMVC) was dissolved in 2,2,2-
trifluorethanol (TFE) at 0.05mg/ml to 1 mg/ml, 10 pl of this was added 1o the ois
+ 15 chamber of the bilayer which was stirred. Channel activity was seen within 15-30
min, ‘

Example 55: Hexamethvlene amiloride (HMA) to inhibits ion channel activity of
 the dengwe virus M protein C-terminal peptide. ‘

- Solutions of 50 mM HMA were prepared by firat making 2 500 mM solution
20 in DMSOQ. This solution was further diluted to 50 mM HMA using 0.1 M HCJ, 2 yl of
the 50 mM HMA was added to the cis chamber after chanmnel activity was seen. The
cis chamber contained 1 ml of solution making the final concentration of EIMA 100
pM.

25 Exam.p'le 56. Antiviral Assay for testing compounds against Effects of Dengune
flavivirns against cytoproliferation.

Compounds were tested at 10, 5, 2.5, 1.25 and 0.625 uM for activity against
Dengue 1 strain Hawaii using a cytoproliferation assay which measures the effect of
dengue virus infection on proliferation. of LLC-MK2, thesus macaque monkey kidney
30 cells. The LLC-MK2 cells were infected with a predetermined amount of virus,
titrated such that cell proliferation in infected oultures would be significantly reduced



1M concentrations of the conpounds, giving rise to two

rank order lists. Simlarly, a rank order list was
w@emenseged for the MHVE bacterial bioassay scoPEFADN04/000866

the some 96 conpounds. \Were one or nore conpounds

had the sane score, the rank values for that group

were averaged. 20 Spearman's statistical test for [as

described in "Mathematical Statisfics with
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1.25 52.5%
. 0.625 64.3%
Trans-3-(1-naphthylacryloylguanidine
Negative control 0 NA
Positive control 0 80.4%
10 6.8%




assay and the percent inhibition exhibited by these

conpounds in the Human Coronavirus 229E pl aque assay.
weEx@nplwsb8. 9. Met hod: 20 229E pl aque reduct i OPCT/AU2004/000866
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Example 58.3. Results and Conelusion

The Spearman’s correlation coefficient was 0,785 which, by comparison with
a statistical table of critical values (for n=12), indicates that the two rank orders are
25 significantly positively correlated (P<0.01) (Table 192). ,
In addition, a different comparison of the Vpu Bacterial assay rank order with
a yes/no score for whether the anti-viral data indicated a p24 reduction of at least one
order of magnitude, aligned the ‘yes’ group of compounds with the top 6 compounds
'by the bacterial assay (Table 19b).
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431(2 143-148 {1998 5 Schubert, U, S,
Fekt epﬁmmméi , Thg was penfusmedfor thmdatamameaﬁwm eixposmre ‘o both 101 and

ool W 1t i

Ewar t SiByilagiyxe 1@k orderdist WwAleicAE) for the mmhﬁnémmcbres for the

235; 9 ’gB Wgérb, 5 ngﬁaﬁyﬁﬁ Ioﬁ%% %8%&1&%.}%&1’% same score, the rank values

PCT/ At @itat 000866 averdgk@ W || bold, D., Ho nam S. and
Rosch P., Eur J Biochemc 245(3):581-8 (1997) W ay,

o Ki nder SpeBmanFﬁfaﬁ&i@!ﬂ 'tesirfor gﬁﬁ%ﬁéd ZS@%%ﬁ&'mth

B and Schubert Bi ochem stry, 38 16
(1999)%1:51:0@@:@0@21 méemdmmwaﬁdw’@@o@@@’z sy, DD, Duxbury

- L er brobll BY &M AHAHOL h 6] GA5TREH & BBipk Fank biddfs! Bf&y, this
involved calculating the Sum of squares (88) of the differences between rank values for .

no .

each compound, and then generating the Spearman’s Rank Correlation coefficient (Rs)

25  according to the formula; Rs = 1-(6.858/n(n?-1)), where n is the number of compounds
tanked (96 in this case). Rs is then compared to a Table of critical values to determine
statistical significance (P values). - '

Example 58.6. Summary of Results:
30 This table smmarises the Rs and P values genetated as a result of the indicated -

pairwise comparisons between rank orders.



6-1 odoam | oride conprising the structure NH2 5 H NH2

H2N N NH2 Bodi py- FL Am | ori de conprising the structure
WORBD4MI268CL, ,, - N.. ~. .,,13QDI PY FL N H H2NPCT/AUNIHZ/000866
5- (4-fl uorophenyl)am | oride conprising the structure z
NH2 0 2 NH I 10 WO 2004/ 112687 PCT/ AU2004/ 000866 -120
THE CLAI M5 DEFI NI NG THE | NVENTI C]\I ARE AS FOLLOWS: - . 1.

An acyl guani dine with antiviral® 1Ret i vi ty. ‘2. . An
antiviral cjlo %nd of Forunmula | R4 wherein R'-R4 are

i ndependent 5" omati c groups, heteroaronmatic groups,

al kyl promati c groups, al kyl hgteroaromati e groups] Five correlation
al kenyCempsmisonc gr oups, al kenyl het er & omati ¢ gfoups,

cycl ogpikytkaf | Magdk QURSL YT Ogk&Y | NeT eramiy T T Ves

gr oupf, y yI—_groups, Jietervar ylroxyarKy! IN—R2

H | S EiGBhPUuPS, Piius a0 STare gpno| ot pm;%gyb €5 Yos
and are opti onal fy-suostiuted pte—ot

H H e tj F v/ Lol o '&L T aVaal h:?y fa¥al2Ya) Yes
substfitutents in AEers Se-ee agpn-
hydr Oey—ri-t-ro—LH domisgdorder | & D381 od aniisn. No
al kyl - substituted amno, cycloalkyl-substituted

am no,EﬁgﬂeMﬁohﬂuﬂmﬁ ami no, G .6alkyl, ClL. .
it s AT N
C , Saldssan end the GRivialusdap sHowaR@WMHVEbadidlkaBR Gk orliR %o
cotapounds tested is significantly positively correlated with the rank orders generated
by the MV plaque reduction assay. The significant correlation between the assays
is highly indicative that either assay may be utilised to identify cormpounds that may
be useful. The bacterial assay may thereby be 2 useful tool in screening for '
10 compounds that exhibit anti-viral activity.

Example 58.8. Correlation Between Percent inhibition of 220F plague formation
and 220E-E bacterial bio-assay score. .
A positive correlation was seen between the activity scores assigned to

15 compounds when tested in the Human Coronavirus 229E BE-protein hacterial bio-
assay and the percent inhibition exhibited by these compounds in the Human
Coronavirug 2298 plaque asgay,

Examp' le 58.9. Method: .
20 229 plaque reduction activity data for 97 compounds screened against 2.5 uM

cotipound concentration were sorted from greatest to lcast‘pement plaque reduction and
rank orders were assigned to the list of compounds. Similarly, a rank order list was
generated for the 229 E bacterial bioassay scores for the same 97 compounds. Where one
or more compounds had the satme score, the rank values for that group were averaged.

25 ,
Spearman’s statistical test for [as described in “Mathematical Statistics with Applications”
(2" edn): Mendenhall, W., Scheaffer, RL.,& Wackerly, DD. Duxbury Press, Boston



aryl, substituted aryl, PrS, - 1J ',or 20 An antiviral

compound of Formula | N RB N R3 N NR2 HR4 or
w@banmeseut i cal |y acceptable salts thereof, Wher/aiumo4/000866

Rl = H2N, N NH2 O WD 2004/112687 -121 5 a a" ' or R2 ,

R3 and 114 are independently hydrogen, P :

PCT/ AU2004/ 000866 P WD 2004/112687 7 BAO'x "". >11

-122 e a P 5 and wherein X = hy ]rsbgen, hydr oxy, nitro,

hal o, ,G1. 60k | kvl ‘ - Lkyl 4. . .
hal o- slﬁiﬁsg ?"?‘F%F%a %lfggﬁ %Eé;féyco mﬁgﬁa_ng %‘%ﬁ?’ﬁ%ﬁ% involves calculating
g al (l;y : the Sym Bfsenarks (SS;%%?M digbrggle% lgqt\@?lg%@ghzgg% compound, and

- 6al Keneoxyv... .or ' a5Rha a ,
Rk et Bl epeiRs At CARHOR s RGER ckoting to the
am ﬁo ,fomalla RsS l-ﬁaﬂSth":-})leﬂﬁl Myﬂmiumberla(gcbmpmndsamﬂed (97 in this
Z:Jgsuﬁaéég%ss% e pabired to 2 118 oPEIHRR a8 dBfermine statisticat significance

(P values). , .

Example 58.9.1. Summary of Resunlts and Conclusions
10 This table summarises the Rs and P values generated as a result of the indicated pairwise

comparisons between rank orders.

Table 21
Rs P | -vecorrelation
Coxparison
Plaque at 2.5uM| Bacterial 0.584 >09.5 Yes
randomised - -0.382 n/s No

The results above indicate that the 229E bacterial assay rank order for the
15 | compounds tested is significantly positively correlated with the rank orders generated
by the 229E plaque reduction assay, This result combined with that shown in
Examples 49.1 and 49.4, provides strong evidence that either assay may be utilised to
identify compounds that may be useful. The bacterial assay may thereby be a useful
tool in screening for componnds that exhibit anti-viral activity. |
20
Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those specifically described. It
is to be understood that the invention includes all such variations and modifications
The invention also inclndes all of the steps, features, compositions and compounds
25 - referred to or indicated in this specification, individually or collectively, and any and
all combinations of any two or more of said steps or features, |



am no, cycloal kyl -substituted am no, aryl-substituted
amno, HsSC, N'. HZN NH2 O orPrS; 15 Its, Ri

wo paepesdent | y = hydrogen, hydroxy , hal o, or EIF/AU2004/000866
al kyl; Ra = hydrogen, am no, halo, G.salkyl,
Cl. sal kyl oxy , hydroxy, aryl, substituted axyl,
substituted am no, al kyl - subst i {4t ed ami no,
cycl oal kyl -substituted am no, aryl-substituted am no,
PrS, NH2 O PCT/ AU2004/ 000866 20 WD 2004/ 112687

PCT/ AU2004/ 000866 -123 4. A i cal conposition
conprising an antiviral oﬁgﬁﬂﬁmrdi ng to any one
of cl a

phar maeg: Poafeiitdt faf B B2, B 05 AlsbREL 45 221 atsge
S, Th@®eplsal b cest T Madl, 168:1p0EP2)on according to clai'm

c ormpo NS S War wad DSyl KRR bl ss6 ason

retiﬂ:r dm:eg,omo?tﬁgqnmlmﬁ_ uneg]mﬁfgsgx@dg@mgmnmgirdnw $lep11| S1(1998)

| ofectBafon cedmil ith, S8 BAA B 688, 35 i, 58 oom

with aaﬁm‘ﬁ,pMRnahd&mm@ Umapn§8:406(1968) cl ai ns 1 t03. :

I e

7 mhMoﬁdsﬂmP.ek hmﬂbeeks Bu, JamaATEABA3 (llmlﬂ,)nodefl ci ency
oaldi® Soli¥ising P&e%gv%@stﬁ@?ﬁd@ﬁ'*ﬁ%eéﬁ?‘%3%'6';9&%1?2@5583' "

: H@hlkielr mi Sanceny Ny déud] 23896(1997)

E§ cnPBPBar e fars a3, 02

( 2- Br dMoosd, hPaSastcy,AT6:51 (1998),
g‘- éfr Lm?ll‘g% %dg%@ngng%n%ﬁﬁ%ﬂﬁp 1%e1§7 %)tgall ci nnam
oy i uBailict, /., Kdson BILY Higet, 3./ Kt F Ngo@mindK e, Srinivasan, A. and
Collman, R., Virology, 200:623 (1994)
Westervelt, P., Henkel, T., Trowbridge, D.B., Orenstein, J., Heuser, ., Gendelman,
H.E.and Ratner, L., J Virol, 66:3925 (1992)
Ewart, G.D., Sutherland, T., Gage, P.W. and Cox, G.B., J Virol, 70:7108 (1996)
‘20 Schubert, U., Henklein, P., Boldyreff, B., Wingender, E., Strebel, K. and Porstmann,
T. J Mol Biol, 236;16 (1994)
Friborg, J., Ladha, A., Gottlinger, H., Haseltine, W.A. and Cohen, E.A., Journal of
Acquired Immune Deficiency Syndromes & Human Retrovirology, 8:10 (1995)
Fu,J. Tan,B H., Yap,EH., Chan,Y.C. and Tan,Y.H. (1992) Full-length cDNA
25 sequence of dengue type 1 virus (Singapore strain $275/90). Virology 188 (2), 953-
958

Love, C.A., Lilley, P.E. and Dizon, N.E,, Escherichia coli. Gene, in press. (1996)
Yamato, I, Kotani, M., Oka, Y. and Anraku, Y., Escherichia coli. Journal of
Biological Chenﬁsn'y, 269:5729 (1994)

30 Rosen, B.R., ATP-coupled solute transport systems. Escherichia coli and Salmonella
typhimutium; Celhular and molecutar biology 1: (1987) Editor: Neidhardt, ¥.C.



2, 3-di net hyl ci nnanoyl guani di ne, G nnanoyl guani di ne,
6- net hoxy- 2- napht hoyl guani di ne, trans-3
wo ¢4nepshyl ) acryl oyl gu ani di ne, . PCT/AU2004/000866
3, 4-di chl or oci nnanoyl guani di ne, :
2, 6-di chl or oci nnanoyl guani di ne,
'4 phenyl benzoyl guani di ne, - 2- ethélcinnannylguanide,
(4- Chlorocinriannyl)guanidlne napt hoyl guani di ne,

% ?sgl %D%%gﬁif’iﬂg%gehydrochl ori de, WD

2004/ ]Hﬂﬁwc Eﬁ(éxt G.D., Premkumar, A., Cox, G.B. and Gage, P,W., Proceedings of

Eof[oﬁ 2 ﬁ@%’ %ﬁ%ﬁ@,@ﬁ%@yﬁ% és %ﬁﬂ?ﬂm?ed%‘?ates of America, 93:111 (1996)

(4-Br CILIDYIAU‘E]W}OL )’thﬂiom., Shen, Z.Y., Liu, W. and Tam, J.P., Molecular
5-(3 -Ton" a- 2, 4-di enoyl guaui di ne, .
- 3-(tyof™ ""n ggﬁﬁ%@% ci nnam)yl gua ni di ne,

g g: ?T#@gg?ﬁ%{{'w ﬂ@g%@ﬂ%ﬁs glaﬁagﬂatory manual. (ed). Cold Spring

N, N- b|}ﬁ¢lﬁmh.dsomtbrp;@qﬂdﬂpryﬁg)HaMor,r}hﬁr;ijan| di ne,
2 ARG SRR D Mok RPRENRGOB7 A4 abbc» 44

- phen
4- ('t r Nt RIOER(1990)) LiposoaremA guutical dppregch. The Practical Approach

(4 oxyci nnanoyl ) guani di ne, .
thEhW'fStl nnanmoyl guani di nc, 4-nethylei m

' anDyI guani di ne, 2-fluorocinna i noyICguanl di ne,
2- pheﬁ%ﬂMRﬁMWngaqmgmwMG Plemev 8V, Corver J, LanchesE Jones CT,

Wﬁﬁﬁ?@ B:Pﬁxﬁ ﬁ'&§m&s§ BOY BAURHS Wlfauss TH. (2002). Structure

guani
3 4 diof d@@mcmmmp @;mrgstanﬂam\ms organization, maturation, and fusion.

5- (N, ey :l ?ﬁmgorlde

3- fluor00|nnan0y idi he

br 410 R d) B¢ aﬁ‘ﬂ'(&k’?ﬁt@h@é’s Oxford.

3- et hoxyci nnanoyl guani din
3, 4- (Wﬁilé})’d? eﬁ@%)%&hﬁiﬂéﬂﬁ%tgﬁﬁn(e@) Pfnum Press, New York and

andon ‘

Fear, W.R,, Kesson, A.M., Naif, H., Lynch, G.W. and Cunninghatn, A.L.; 1. Virol,

72:1334 (1998)
20  Kelly, M.D., Naif, H., Adams, 8.L., Cunningham, A.L. and Lloyd, A.R., J. Immunol,
- 160:3091 (1998) | |
New, R.C.C. (ed.), Liposomes: a practical approach. IRL Press, Oxford (1990) Grice,
AL, Kerr, 1LD. and Sansom, M.S., FEBSLett, 405(3):299-304 (1997) Moore, P.B,,
 Zhong, Q., Husslein, T. and Klein, M.L., FEBS Lett, 431(2):143-148 (1998)
25 Schubert, U., Bour, S., Ferrermontiel, A.V., Montal, M., Maldarelli, F. and Strebel,
K. Joumnal of Virology, 70(2):809-819 (19962)
Sungtrom NA, Premkumer LS, Premkumar A, Ewart G, Cox GB, Gage PW (1996),
Ion channels formed by NB, an influenza B virus protein, J Membr Biol. 1996
Mear;150(2):127-32



(2- Mydr oxyci nnanoyl ) guani di ne, 24 Di chl oroBenzam |

HCl, 2,3,5,6; tetrancthyl ci nnanoyl guani di ne, 3-(2
woapithyiegacr yl oyl guani di ne, PCT/AU2004/000866

2- (1napt hyl ) acet oyl guani di ne,

2, 3-di fl uoroci ni hanoyl guani di ne,

( 3- Mydhoxyci nnanoyl ) guani di ne,

4-isopropy|cinnannylguanidrne,'“9“

2,4,6-trimethyl ci nnanoyl guani dine, N

(ci nnanmoyl ) - N phenyl guani di xt e,

2- ( cycWilveld; D, Eloffinph), Si and Rwegtl, ByBmi I iochem, 245(3):581-8 (1997)

2-(2 I y ani dipe,. . . .

(4- I—Iygﬁg%y |}n<%lgd§n%% (l&,j?gﬂlf g'i’ ﬂ{gﬂklenhP - Bechinger, B. and Schubert, U

phenlemch&mmJB@(MMﬁim (199% f | uor oci nnanoyl guani di ne,
bi s- (ci nnanoyl ) - N- phenyl guari i di ne,

(2 Ettranacryloyl)guanldlne Phenami |

nmet hanesul fonate salt, Benzam | hydrochl ori de,

(3- Ni troci nnanoyl )-.guani di ne, Benzyoyl guani di ne,

(4- Phenoxybenzoyl ) guani di ne, 3-(trans-kept -

-en-1-yl ) ei nnanoyl guani di ne, 5- (N Met hyl -

i sobutyl)am | oride, PCT/AU2004/ 000866 WO 2004/112687

PCT/ AU2004/ 000866 - 125 2-cycl ohexyl oi nnanoylguani di ne,

4- et hoxyci nnanoyl guani di ne, 2, 4-di chl or oci nnanol y

uanidi _ne, 5-(N-Ethyl N-isopropyl)aa Wride,

N- ami di no- 3- am no-5 hexanet hyl enei xni no- 5phenyl -

2- pyrazi necar boxam de, (a-Methyl ci nnanoyl ) guani dl ne,

ci i manoyl guani di ne hydr ochl ori de,

((4- Chl oraphenoxy-acetyl ] guani di ne,

"N- am di no- 3- am no- 5- phenyl - 6- chl or o- 2-

pyrazi necar boxam de,



5- (4-fluorophenyl)am | ori de,
(trans-2-Pbenyl cycl opr opanecar bonyl ) guani di ne,

W@ 200Mi11268T 1 nnanoyl ) guani di ne, PCT/AU2004/000866
trans- 3- Furanacryoyl guanit ine, 1 napthoyl guani di ne, ‘
5-tert-butylam no-am |l oride, 3-nethoxyMA (3
phenyl propnoyl ) guani di ne, 4-t
but yl ci nnanmoyl guani di ne, 5-(N;ﬂ?TﬁnEthyI)aniIoride
hydrochl oride, N, N Bi s(3 phenyl propanoyl ) guani di ne,

N- Benzoyl -1 -ci nnanoyl guani di ne and 1-brono

2- mapthiegitbytyianiieti-sreiloride commmsingghegructité cor di ng t o'

claim8, wherein said conmpound is selected from the
group consisting of 4-phenyl benzoyl.guani dine, (3

bromoci nnanoyl ) g | & di 2 S
3-(triflugromelhyi }ci noyl g uanidinc, 5-- (N, N
hexanet hyl eng) a or Ne, Mg (5- Phenyl - pent a-2, 4-

di enoy uanlidi ngé. 11. The nethod according to any one
of claf'ns t ON10, Neherein said HHVis W-1. 10 12.
The nethoéiaccording to claim6 wherein said virus is
a Coronavirus. 13. The nethod according to claim 12,
wherein said Coronavirus is the Severe Acute .
Respiratory Syndronme virus (SARS). 15 WO 2004/112687
PCT/ AU2004/ 000866 -126 14. The net hod according to

cl ai mgl, ) Is is selected fromthe
groupqg%ﬁ?&@@ﬁ%gﬁg§9§g%ﬁgl H%?ocinnanoylguanidine,

3, 4-di chl or oci nnanoyl guani di no,

4-1 - butyl ci nnanogl guags,di ne,

3-(2-naﬁthyl acr Iog%guanidine,

(3-Chlo j N |

I%ine, ’
3-(cycl oh n- 1-yl)ci nnanoyl guani di ne, 2,
5-di ni | | guaui di ne, trans-3
-(15n5§ hyl§£cr | guani di ne,
4-1i sopropyl ci nnanoylguani di ne,

Bodipy-FL Amilotide comprising the structure

10



(3- Bronoci nnanoyl ) guani di ne,

6- net hoxy- 2- napht hoyl guanai di ne, 5- (N Met hyl
wOR80eBY| ) ani il ori de, 3 phenyl ci nnanoyl guani PCTap2004/000866
(2- Cnhl oraci nnanoyl ) guani dine, 2'4 Di chl oroBenaami | '

- HCl, 4 pl xernyl ci nnanoyl guani di ne, -
4-(trifluoronethyl)ci nnanoyl guapj.di ne,
3-(trifluoronethoxy)ci nnanoyl gudtii di ne,

St de %%ana?ﬁ%ﬁ@??é#@%?ﬁ%y ASTOLQUS:

hydr ochl PI‘I de CI nn%v]f}fé&lﬁm d| ne,

(2- BronDC|nnanDy guanl Xhlor00|nnannylg
aani di ne2. 3, %n@umalmmqlcﬁ’ﬂma:mlyl guani dine, b5-tert
butyl am no-ami | oride, 3-t-bug 3yI ci nnanoyl guani . di i ne,
5- br ono- 2- f | uor oci nnangy! glNi‘hl I ne,

(4- Chl oroci nnanoyl ) g ﬂ#e ﬁh:) but yl ci nnam

oyl guani di ne, 2- cyg I@‘” yl guani di ne,

6- 1 odoam | ori de,

3-(§rans-hcpt-| -on 1-yl )CI nnaRmyI gaari ifdi ne,

(4- Br craoci nna uani di ne " )

( A- Hydr oxy C, ggggmdgpeﬁ@enﬂy fromatic groups, heteroaromatic groups,

(3- phenyl pr Qﬂéylb@&ﬂlﬁncgr @Ikgih%l%ﬁioﬁiaﬁ@gmuﬂssalkenylammahc groups,
Ni t roci nnanoy] ) guani di ne, | uor oci nnanoyl guani di ne,

2-(1- napt hy| FEESHRs{AroRRIRALA SFAuPS, o ‘@pﬁmm*sga
nidine, 5- (bydlbamynﬁtem&&@ﬁb kx‘éﬁlbsd&ym{?di]%ﬂ daﬁa H&eroaryloxyalkyl

2- napt hoyl guani di n (4-fluoro heny am [oride

2-88rif1uor OW@FP@F%‘%WWWW&H PB’V% ic, E@Gﬁ?%&%@mmmd
PCT/ AU2004/ 064868 orme Sdbstitutents mdependantly selected from hydrogen,
(6- Hydr oxy- 2- ndargt hoyl ).- N' - phenyl guanj di ne,
XY, ni o, ha.lo, ammo, substitnted amino, alkyl-substituted amino,
cycloalkyl-substituted amino, aryl-substituted amino, Cy.salkyl, C,.
- salkyloxy, Cs.goycloalkyl, halo-substituted Cs.salkyl, halo-substituted C;. -

35 salkyloxy, phenyl, C;.salkeneyl, Cs seycloalkeneyl, Cy.salkeneoxy, benzo,
Ol ™y
0™y NE O

3. An antiviral compound of Formula I

)

aryl, substituted aryl, PrS,

R
o N°

20 " Ry I
or pharmaceutically acceptable salts thereof,

‘wherein,
R] =



(trams- 2- Phnyl cycl opr opanecar bonyl ) guani dine, N, N

bi s( 3phenyl propanoyl ) - N'- pbenyl guani di ne"
waz2mwapidesyl guani di ne, $enzam | hydrochl ori de, PCT/AU2004/000866

3-nmet hoxy HVA, 4-net hyl ci nnanoyl guani di ne,

. 4-fl uoroci nnanoyl guani di ne,

3 4- (nethylenedloxy)0|nnanuylguaﬂldlne

5- (NNnexanet hyl ene) am | ori de,

| *>-(cirmaaoyl) phEnyl uani di ne,

"5-(N-Et hyl - N-i sopr ‘

3-nicthy|cinnan0y|

dlm%,
tetranethyIC|nnanoylguanl |nc

t rans- 3- Fur anacrLy®8y : “\\
(4- Met hoxyci nnaljo guanldln ¢2
Fur anacryl oyl ) gb._ag di ne,

(3- phenyl propanoyl’) guani di no,
2- (2-napt hyl ) acef oW guani-di ne, Clnnannylguanldlne

(é-thhoxycinaan
2-fl uor ochmanoyl guam

(4- Phenoxybenzoyl)g . (a-vethy el 5@_ H:ea
nidine, 5-(3 -brg enyl ) pent a- 2, 4 oylguanldlne
(5- Phenyl - pent &1.2, di en |) guani di ne,

(Qui nol i ne- 2- carbonyl)guanldlne
(Phenyl acet y1) guani di ne,

Bls(an1d|no)napthalene_2 6- dlcarb an m I | ,
- 2- Ioro 6-f | uorQe nnam)ylgua{(c@/ “

[ (4~ Chl or ophenoxy- acet yl ] gdaui di ne, Phenarri

met hanesul f onat e sal t, - ;
: ?

e,
» OF H

Rz , R3 and Ry are independently hydrogen,




it Benzoyl -N -cinnanpylguani di ne and
N- ( 2- napt hoyl ) - Nphenyl guani di ne. 15. The net hod
wa@e@antiesy to claim 13, wherein said compound PGTI/AU2004/000866
selected - fromthe group consi sting of
ci nrtanoyl guani di ne, trans-3-(1-
napt hyl ) acryl oyl guat zi di ne, and_6- nethoxy 2
" napht hoyl guani di ne. 5 WD 2004/ 11%%687 - 128
PCT/ AU2004/ 000866 16., The net hod according to claim
12, wherein sald CorFﬁaV|rus i © human Jnavi r us
220E. 17. i

said co ) is‘s=

of 4-isopropylcinna

3, 4- di€q™¥Gci nnai no

3- (trlfluoronethoxy)C|nnanoylguanldlne ?

3-t-b 2 g
t-butylcin | guani'di ne,
napt hyl ) ac Iguanldlne

nnanoyl gu4lni di ne,” 2, 3- d|f|uorocﬁnnanoylguan|d|8%
3-(2 R nj;),rII(j‘Jj[T"“B‘I?J'cryIoyIguanldlne

2- phenyl ci nnanpyl guani di ne,

3- phenylci nnanoylguani di ne,

3- (cycl ohex-1-en-1-yl)ci nnanoyl gu ani di ne,

4- phenylbenzem&gmanmdlne :

(3 A tp[]'ea'og%g 1?{;5%0' ”rﬂaﬁﬁ}‘% QHRML, W satieyt, Crealleylony,
4-(trifluoror netﬁydcymaﬂhyamwsmmtﬁlaltaﬁkyl halo-substifuted Cy.

2- (cycl ohex-1 -en- ua
(4( B%/ormCI Ananoyd ?g g g@{ sa?keneyl 3-5GYcIoa1keneyl Cmalkeneoxy, or

5- (N, Nhexanethylmmajan1lor|de 1- napt hoyl guani di ne,

5- quorop ) -
(5 Bheny! - poreate! B ehnth Bt BB By she R indepcadenty =
o noci nnanoy I ) guaknyidrhige amino, halo, C).salkyl, Ci.salkyloxy, hydroxy, aryl,
substituted aryl, substituted amino, mono or dlalkyl-subsnmte_d

amino, cycloalkyl-substituied amine, aryl-substitited amino,

HSC\ I‘f .‘—c::

N
NHz o or Pr5;
15 Ry, Riindependently = hydrogen, hydroxy, halo, or Cy.5 atkyl;
R; = hydrogen, amino, halo, Cy.salkyl, C;salkyloxy, hydroxy, aryl,
substituted aryl, substitnted amino, alkyl-substituted amino,

eycloalkyl-substituted amino, aryl-substituted amino, PrS,

Q HENYN y
0‘}(‘: NH, O

s Or 5
20



2, 5-di nmet hyl ci nnanoyl guani di ne,
2-(trifluoronethyl)cinnanoyl guani di ne,

W@ 20018y - 2- napht hoyl guani di ne, PCT/AU2004/000866
( 4- Chl or oci nnanoyl ) guani di ne,
- (3:-Met hoxyci nnanmoyl ) guani di ne,
5- brono- 2- f | uor oci nnanoyl guaui di.pe,  5-(N, N

Di et hyl ) ami | or kde hydrochl ori dé,” G nnanoyl guani di ne,
(2-- Met hgxyci D BRARYdHARRILRR isi i

(a- Met hyl ci nna?}oﬁila) guwg, 'oﬂcompmmg an.antwual sompaund
pheny! ci nnanmBePas fodis ene of zlagny! tor), ardntionedly one or more
oyl guaui di ne j

2,4,6-trinmet hpy Ci nﬁglrgmﬁy 'gua%%#%@?%%%ﬂ/ 112687

-129 (trans-2-Phenyl cycl opropanecar bonyl ) guani di ne,

(3--¢hlorgcin % L] i . . o,

5-(1- napt hyl ?g{;%g’t %l‘gﬂgéégg r?lﬂ%ﬁ?x%é),m ion according to claim 4, firther comprising
- 2- et hyl ci nnara§ PN kogwieantiviral compounds or molecules.

2- cycl ohexyl cormanoyl guani di ne,

(4- Hydr oxyci nnmoyl ) guani di ne,
2- et hoxy&i nn W&l@g&nrﬁum, retarding or otherwise inhibiting growth and/or

3-rnet hyl ci nn, i ' o s A . o
2- et hyl ci nna%@? é’%f&g%%g{npmmg contacting a cell infected with said virus

3- flf uor oci nnareRHogrdanail vims wifbiamn@myﬁﬂgmrding to@ny one of claims 1
hydrochl ori dg, 3 2, 3-di net hyl ci nnanoyl guani di ne,

2-f 1 uor oei nnanoylguani di ne, :
4-f|uorocinnannylgyanidinez 3,4-M _ _

| uOF Oci Ao Hiafio8kibbaing 16 biin QWAMA AAAL Ui

2- napt hoyl guani di ne, ' -

N, N -f3i s(am di-no) napt hal ene- 2, 6- di car boxami de,
N R - Bisf) 3 p HAE Wb &Qgﬁiﬁg)ﬂ’m’, Wherein said Lentivirus is Hnman

anoy I né, :

4- met hyl ci nn guani : .
5- (3" - br onop Arsmyhddeticiensy Yims @¥hoy| gu=i di ne, 2, 3, 5, 6;
t et ramet hyl crmanoyl guani di ne, »

T

9. The method according to claim 8, wherein said compound is selected from
the group consisting of :

(3-Chlorocinnamoyl)guanidine,
(3-Bromocinnamoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,
(2-Bromocinnamoyl)guanidine,
3-(rifluoromethyl)cinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
3-methylcinnamoylguanidine,
2-methyleinnamoylguanidine,
2,3-dimethylcinnamoylguanidine,
Cinpamoylguanidine,
6-methoxy-2-naphthoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
3,4-dichlorocinnamoylguanidine,

. 2,6-dichlorocinnamoylguanidine,
4-phenylbenzoylguanidine,
2-ethyleinnamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
2-napthoylgnanidine,
2,5-dimethylcinnamoylguanidiie,
3-isopropylcinnamoylgnaniding hydrochloride,



3- et hoxyei nnanoyl guam di ne,
N, M bi s(3phonyl propanoyl ) - N'- phenyl guani di ne. ,
W@ Ze0ve1de8xyci nnanoyl ) guani di ne, ' PCT/AU2004/000866
(2- Chl oroci nmam oyl ) guani . di ne,
- (3-Ni troci nnanoyl ) guaui di ne,
4! et hoxyci nnanoyl guani di ne, :
3, 4, 5-tri nmet hoxyci nnanoyl guani d"ll%ﬁé,
2-(2-napt hyl) hauanihdes. 1
N- ( 3- phcnyl prgq{ﬁ%il% ] ’ I-1 .. I fhr?g’, (
5-(2' - bronoph goyl guani di ne,
(4- Bronoci nnar @Y :

B

(2-Nitroci nnanp i ‘, .

(3- Chl or oci nnafy Iyllsog&ﬁ% 113 9 " 1(é)}'(‘?/ci nnanoyl ) gua
nui di ne, 4-¢( thn -‘E{ﬁﬁ.%@?ﬁ. . .hgéahi' dne, .
[(E)'?)'(4'D ” NP > ‘e

net hyl aer yl oyl ’&h’@@lf]b leﬂl . )-N"-phenylgnanidine,

Benzoyl - N - emjg
phenyl benzoyl
trans- 3- Fur angg]

1T me,
L{f bﬁ’o N’-péenylguanidine,
i l)ainmoyﬁﬁdinc,
- L Q1 0- 2- ‘

rFT>Tyﬂ|r SLP‘SQ;‘E"&%‘& B ot 2/ 000866 WD
2004/ 112687 PGILALHIATTIEIRE: 243 1-napt hoyl guani di ne
conpri si ng thg_pi1 e Vi e onyl guani di ne

conpri si ng t hgyadr F2n DalN o wn .1
(2-napt hoyl ) - @gtg &ﬁ. gléf't y )Ne %%‘PF]&P?“%‘?‘% t he ‘
structure N’N-bé"ﬁ- - lani di ne conprising the
structure 10 WdRYAL 1108 (s b ide
\- (ci nnarmyl )é&i%@m e

~ naxxi oyl guani alb&ﬁnu-z-'r aATERG AR,

3-ethoxycimmamoylguanidine,
3,4-(methylenedioxy)cinnamoylguanidine,
(2-Methoxycinnamoylgunanidine, :
2'4 DichloroBenzamil HC]1,
2,3,5,6,~tetramethylcinnamoylguanidine,
3-(2-napthyDacryloylguanidine,
2-(1-napthylacetoylguanidine,
2,3-difluorocinnamoyleuanidine,
(3-Methoxycinmamoyl)gusnidine,
4-isopropylcinnamoylguanidine,
24,6-trimethyleinnamoylguanidine,
N-(cinnamoyl)-N'phenylguanidine,
2-(cyclohex-1-en-1ylcinnamoylgnanidine,
2-(2-napthyl)acetoylguanidine,
(4-Hydroxycinamoyl)guanidine,
4-phenylcinnamoylgnanidine,
4-fluorocinnamoylguanidine,

N, N'-bis~(cinnamoyl)-N"-phenylguanidine,
(2-Franacryloyl)gnanidine, :
Phenamil methanesulfonate salt ,

Benzamil hydrochloride,
(3-Nitrocinnamoyl)guanidine,
Benzyoylgnanidine,
(4-Phenoxybenzoyl)guanidine,
3-(trans-hept-1-en-1-yl)cinnamoylguanidine,
5-(N-Methyl-N-isobutyl)amiloride,




(3- phenylpropanoyl ) gu=i di ne, 3-net hoxy BMA,
Benzyoyl guani di ne, N-am di no- 3, 5-di am no- 6- phynyl -

woadixerar boxam de, (Qui nol i ne-2-carbonyl ) gREFATR004/000866

[3-(3 Pyridyl)acryl oyl ]guani dine, N C nnanoyl-N,N
-di met hyl guani dine, N (2-naptlioyi)-N

- phenyl guani di ne and (Phenyl ac yl)gua ni di ne.
PCT/AU2004/000866 18 The netho accordlng to claim

16, wherein s &eted fromthe group
consi sting of guanldlne 4-is

- opropyl ci nnarmoy, 0 dy aﬂéchlor00|nna
nxoylguan|d|n :

3 *180 ro amiloride
(trlfluoromat ﬂ%}l » ]
2, 6-di chl oromrljq hé dAGimino Gthm)’l

2- (cycl ohex- | & Xxﬁ@iﬂ?m di ne,
2- cycl ohexyl ciy de
5- br ono- 2- et &Xdlﬁbﬁl rdg;c 2

phenyl ei nnani

aHR" 4phi nv-S—ph%nyl -6-chloro-2-

" 4-tbutyl ci nna uan).di e
phenyl ei nnano) @lﬂpllo%-ﬂ . nﬁéom)c:l n noyl ) guani di ne,
Q 5?&: egag'bonyl)guamdmc,

5-(N N |i exani
trans-3- (1-na j 2 ag&&(e
3- (2-napt hyl) K
2, 4-di chl or ociyt it ? g’ﬁl ,%gd!ue,
3-(trifluorong g ni di ne,

5brorr02flur e guanldlne
4-net hyl ci m apq néﬁ‘ f'?) . mé-ChI or.oci nnanoyl ) guan

am
dine, 3-fl uo (A
3- (cycl ohex- 1< 4 anm
Met hyl ci nnarmﬁl ag{, atEﬁlg’%&cl’frarna\t hyl ci n
i ai noyl guani deﬁenzo aal di ne,
—bromo—z-napthoylgumnmne

10. ~ The method according to claim 8, wherein said compound is selected from
the group consisting of 4-phenylbenzoylgnanidine, (3- '
bromocinnamoyl)guénidhle, 3-(triﬂuoromcthyl)cinnaﬁ10y1guanidine, 5n

5 (N,N-hexamethylene)amiloride, and (5-Phenyl-penta-2,4-

' dienoyl)guanidine.

11, The method according to any one of claims 8 to 10, wherein said HIV is
HIV-1,
10

12.  The method according to claim 6 wherein séid virus is a Coronavirus,

13.  The method according to claim 12, wherein said Coronavirns is the Severe
Acute Respiratory Syndrome virus (SARS).
15 '



(3-Ni troci nnanoyl ) guani dl ne,
2, 5-di net hyl ci nnanoyl guani di ne,
wW@2a0ba1268Ti xui anoyl guani di no, PCT/AU2004/000866
( 3- Met hoxyci nnanoyl ) guani di ne, 3
m et hyl ci nnanoyl guani di ne,
3-i sopropyl ci nnanoyl guani di ne h¥%rochloride, W
2004/ 112687 PCT/ AU2004/ 000866 1 (2- Stmoci n ’

nanoyl ) g r i dj .

(5- Phenyr‘ﬂpenﬁ{ nfﬁlz?d g§cé’no ﬁgcfé n@%&ﬁﬁ%ﬁ c%h‘lggﬂnd is selected
_ (2- Chl or ocmeivnythy guamcahisising of

4- et hoxycmanoyl guani di ne,

4-f | uor oci nnanoyl guani di ne,

3, 4-di f | uor @3-difleoroyirgoaylendinidine, N- (3

pbeyl pr opandytdielibrocifiaeoylpgarddingi ne,

2,4, 6-tri metdytutilcmamoplgbaidiiel di ne,  2- et hyl oi nna

noylguani d &;(2{bpthylmedldpisamidingcl opr opanecar bonyl ) -

guani di ne, CRloercbmybeyiEoyidiogiani di ne, (2

Met hoxyci nnér(eydichgxrdmi-diyieinnariyigenidinb.guani di ne,

3, 4- ( net hyl efettmetylpionanmyylpmplidingni di ne,

N, N - 13i s( asmield-(legapthphivayievigatidte, Di car boxai ni de,

2, 3-di net hy Hdsdpropploinhgoadguenidine,

(3' - br onpEhBropopisemayl)guatidiieenoy| guani di ne,
, N' - Bi s( 3- phesthydxp2ejaphtioylgugnidine,di ne,

3- di f hwr oS«NriMdeibyliNgisabnityl)ansloridd, - napt hoyl guam di ne,

5-
N
2
6- thoxy 2 3papiyldomingylgranidinee
5-
2-
3
2-

N, N- Di ne(h@hl)mnmhmoy@gudnyhheochl ori de,
t hoxyci n@'dmishlayoBerzainihEC], 2 napt boyl guauudi ne,
, 5-, t ri mdiphenylcinoamaylpanigine] &e, t
trifl upré-rﬁenﬂhmbmemyilbmmmoglgmm ne,
3-(trifluoromethoxy)cinnamoylgnanidine,
3-(trifluoromethyl)cinmamoylgnaniding,
2-ethoxycinnamoylgnanidine,
cinmamoylgunanidine hydrochloride,
4-gthoxycimamoylgnanidine,
(2-Bromocinmamoyl)guanidine,
2,6-dichlorocinnamoylgnanidine,
3,4,5-trimethoxycinnamoylguanidine,
S-tert-butylamino-amiloride,
3-t-butylcinnamoylgunanidine,
5-bromo-2-fluorocinnamoylguanidine,
(4-Chlorocinnamoyl)gnanidine,
2-t-butyleinmamoylguanidine,
2-gyclohexyleinnamoylguanidine,
6-lIodoamiloride,
3-(trans-hept-1-en-1-yD)cinnamoylgnanidine,
(4-Bromocinnamoyl)guanidine,
(4-Hydroxycinnamoyl)guanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
(3-Nitrocinnamoyl)guanidine, .
3-fluorocinnamoylguanidine,
2-(1-napthylacetoylguanidine,
2-ethylcirmamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
2-napthoylguanidine, .
5-(4-fluorophenyl)amiloride,
2-(trifluoromethyl)cirmamoylguanidine,



ci nnar noyl guani di ne hydrochl ori de,
(4- Hydr oxyci nnanoyl ) guani di ne;

wW®G2{04A4681 or ophenyl )smil oride, 2-(1 PCT/AU2004/000866

napt hyl) acet oyl guani di ne, (2 Furanaoryl oyl ) guani di ne,
N G nnanoyl - N , N -di nmet hyl guani di ne,

2- (2-napt hyl) acet oylguani di ne and' :

N, N - bi s(3phenyl propanoyl ) - N'- “Bfenyl guani di ne. . 19.

The net hod d o ¢l , 12, in said
Cor onavi rusﬁg@' 'i"E%ﬁ’B 'ﬁ'? Y. WO
2004/ 112687 (BEEF PROBEIsCashpny. hod accor di ng

s ;
SoroppnoINCRheYjetaiditect ed  from

‘to claim19;*

the group cgigy q°3. et hyl ci nnanoyl guani di ne,
trans-3-(1- I t guanidine, . (3 ‘
Br onoci nnamyf” e, ...

( 2- Chl or oci W €

afiabne,
_' F’E%%)\W’ (trans-2
] medi ne,

“Ch

3-(trifluor
Phenyl. eycl o}
4-1 sopr opyl - manoyl gu. ani di ne,
6- met hoxy- 2214] o eride, -
2, 4-di chl or pet® BASA LN E"ige,.
(4- Chl or oci i 0 . Y

. 5-(N,N—hex&?g$ ipRamoylguanidine,
(4- Br onoci n Qﬁﬁﬁgﬁ@?@
2,6- di chl or} . pfoiine, 5
br ono- 2- et ﬂgﬁidine, (5- Phenyl - pent a
2, 4- di enoyl o leme, '
3-(trifluor EoylFmmidityuani dine and  2-t
butyl ci nna ﬁ@% 21.,The nethod according to

respiratory .
accordi ng t%‘p "in sai d conpound is

Y & 1 > i
sel ect ed. ?ﬁehmxycmwfﬁ:if“ ng of

2-fluorocinnamoylgnanidine,
(4-Phenoxybenzoylguanidine,
(a-Methylcinnamoyl)guanidine,
5-(3'-bromophenyl)penta-2 4-dienoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(Quinoline-2-carbonyl)gnanidine,
(Phenylacetyl)gnanidine,
N,N'-Big(amidino)napthalens-2,6-dicarboxamide,
6-bromo-2-napthoylguanidine,
1-bromo-2-napthoylgnanidine,
2-chloro-6-fluorocinnamoylgnanidine,
[(4-Chlorophenoxy-acetyl]guanidine,

Phenamil methanesulfonate salt ,
N-Benzoyl-N'-cinnamoylguanidine and
N-(2-napthoyl)-N'-phenylgnanidine.

el o AR 55 ' 77t h °

15.  The method according to claim 13, wherein said compound is selected
from the group consisting of cinnamoylgnanidine, trans-3-(1-
napthyDacryloylguanidine, and 6-methoxy-2-naphthoylguanidine.



5- (N, N- hexanet hyl ene) anni | ori de,

6- net hoxy- 2- napht hoyl guani di ne, G nnanoyl guani di ne, N
w@ Joophexsyt pr opanoyl ) - N - phennyl guani di ne, PCT/AU2004/000866

3- net hyl ci nnanoyl guani di ne, .

(3-13ronoci nnanoyl ) guani di ne,

(trans-Z-PhenyIcyclopropanecarbﬁgyl)guanldlne

trans- 3-(1- napthyl)acryloylguan i ne and

2- (-2- napi hyl j: in The.

accor di nigdqt o)ﬁlgg%a?n%ﬁg%%% a‘%ﬁg g\?ﬁ’?‘ﬁ‘%"’?‘? is human
bovi ne Oororﬁqrmwn(sB@Iﬁ \/\02004/ 112687 -133

PCT/ AU2004/ 000866 24. The net hod according to claim

23, wherein said compound is selected fromthe group

consi st kg ofl'h(: BetBod mordmgaaolyhﬁ m,x shbreinreid compound is selected

3-( rlfluoro ani di n, D,

6- rrget hoxy- 2- nahﬂp'lﬁ%‘% pg'fjoélgl%gg’

5- (N, I\I-hexanetdhydpeapq)cmn‘arhcgﬂgldmdme,

t r ans- 3- ( 1- napgiddithlorociplamsl Basandiad, ne,

G ni a=oy| guanizdtifwron{eioky)eitidmdyRntddine

2, 4-di , enoyl ) guatyltir@amoylguanidine,

2- (2-napt hyl ) ag SpRpy iR, lﬁﬁmdmeh ochloride

(trans- 2- Phenglt%@%ggﬂ %ony guat 1 di ne, N (3
phenyl propanogloicimBlaeifd fdl ne and .

4phenyl benzoyln.gﬁgagwtléﬁn ] hod according to
claim12,, mgfb‘?&zﬂ‘o—iﬂgﬁ 1 is any one of 5
t he nown coroE)'g’a‘,ié{,(ll S 12 ' g‘%@ﬂ‘fn Table 1. 26.
The net hod acgq TR % wherei n said

|
conpound i s SEIMELTRE Dagry’ oup consi sting of
4-i sopropyl ci fRAAE
3, 4-di chl oroc 'I?
| uor oret hoxy) ¢1§¥k é—,}{l)gpwloylgumdme,
4-t-butyl ci nnﬁ'ﬁbﬁfﬂﬂ’ﬂ%@ymﬂ@@me
3-i sopropyl ci frifdfsgrrgethyiciinanoyigunidite) or i de, 10 27.
The met hod actdfhghergbengoylgaanidiss, wherein said virus is
t he Hepat i ti s4-QriflyitemethyDeinnamoylguanidine, ‘
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
5-(N,N-hexamethylens)amiloride,
1-napthoylguanidine,
5-(4-fluorophenyl)amiloride,
(5-Phenyl-penta-2 4-dienoyl)guanidine,
(3-Bromocinnamoylguanidine,
2,5-dimethylcinnamoylguanidine,
2-(trifluoromethyl)cinmamoylguanidine,
6-methoxy-2-naphthoylguanidine,

. (4-Chlorocinnamoyl)guanidine,
(3-Methoxycinnamoyl)guanidine,
3-brotuo-2-fluorocinnamoylguanidine,

- 5+(N,N-Dimethylarmiloride hydrochlorids,
Cimmamoylgnanidine,

(2-Methoxycinmamoyl)guanidine,
(a-Methylcinnamoyl)guanidine,
4-phenylcinnamoylgnanidine,
2,6-dichlorocinnamoylgnanidine,
(2-Bromocinnamoyl)guanidine,
2,4,6-frimethyleinnamoylguanidine,




28. The nethod according to claim27, wherein said

conpound is selected fromthe group consisting of
wQ@2®@4dizset hyl ci nnanoyl guani dine, 2,4,6 PCT/AU2004/000866

tri nmet hyl ci nnanoyl guani di ne, 5-6r '

Xnmo- 2- f | uor oci nnanoyl guani di ne,

(4- Bronoci nnat uoyl ) guani di ne,

2, 5- dlnethyIC|nnanDylguaD di ne, -12%-

3-(trifluorone %}4&3{& §llrguaf Iag]qlofppgfgumgdm@t Ah

4-(trifluorome
guamdme

oxy- 2- napht hoy
( 2- Chl or oci nnaff ‘ﬁm}?sr‘@{ ?ﬁe@ﬂﬁaﬂlmne
, (4- Chl or oci nn% supmidine,
( 2- Br onoci nvand Oéwlﬁmameylgmmm/ 112687
PCT/ AU2004/ oodéébrdromﬂhmamoyl)guamdme
2, 6- di chl or ociwetbanysitmommylgrimidine,
( 3- Br onoci nnarfopethylciamduiylp@anidine,
(3-1i 1 or oci nn&kmythylgueamogigngnidine,
2- (trifl uor oms-fiyokgeinnmueyBshidiani di ne, -
(4- Phenoxybe, mﬂé}@fﬁﬁhﬂﬂbﬂﬁdmch]onde
3, 4- di chl or oCi2(BRaERBHY1BHAMN, g&gmdme’

4-i sopropyl ci nomRRAHER S

trans-3-(I- namﬂw}&m& i di ne, -

butyl ci nt anoyl Mogdcﬂﬁam lbgiuiél ci nnam)yl guanl di ne,.
~ 2-cthylci nnamgxérg bl nmethyl ci nnanoyl gu

ani di ne, 5- bk 1EL .oxygli'l%harmyl guani di ne,

3-(trifluoro NI uan |
ﬁgﬁﬂ%‘{a@ﬁ xagideguani di ne,

2- oycl.ohexyl chﬁg

3-t butylcinn anoy}) gvaidnepex

zoyl guani di neglI , ot 994_:112 41d| e‘rjlioyl ) guani di ne,

N- (ei nnani oyl a- enoylgnamdine,

3-i sopropyl ci ?réﬁﬁ? IW@OHWQIM oride, Benzamil

hydr ochl or i de3-ctRpxyginnamoylguanidine,

phenyl propan N‘blﬁf?’ll’ M%ﬁfMi—pﬁﬂnylguamdme,
4-Methoxycinnamoyl)guanidine,

(2-Chlorocinnamoyl)guanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycinnamoylgnanidine,
3,4,5-trimethoxycinnamoylgnanidine,
2-(2-napthylacetoylgnanidine, .
N-(3-phcnylpropanoyl)-N'-ph-ylguanidine,

5-(2"-bromophenylpenta-2,4-
dienoylguanidine,
(4~Bromocnmmnoyl)guamdme,
{2-Nitrocinnamoyl)gnanidine,
(3~Chlorocinnamoyl)guanidine,
(4-Methoxycinnamoyl)guanidine,
4-(trifluoromethyl)cinnamoylguanidine,
[(E)-3-(4-D1methylanunophenyl)-2-

- methylacryloyl]guanidine, -
N-Benzoyl-N‘-cmnamoylguamdme

4-phenylbenzoylguanidine,

trans-3-Furanacryoylgnanidine,
N-amidino-3- -ammino-5-phenyl-6-chloro-2-
Pyrazinecarboxamide,



N, N' bi s(3pbenyl propanoyl ) - N- phenyl guani di ne, 3-(2
napt hyl ) acryl oylguani di ne, 5-(N Met hyl
wORigoesyl ) ami |l oride, 2'4 DichloroBenzam | HEIT/AU2004/000866
5-tert butylanvno-am l.oride, 5-(N-Ethyl
N-isopropyl)am |l oride, (4-Mthoxycinnanoyl)guanidine,
4-f 1 uor oci nnanoylguani di ne, (3
N|tr00|nnannyl)guan|d|ne 4- et %Xy0| ~
nnanoy, guani di ne.. 4- | ci nnanoyl ) guani di ne,
(trans” % %ﬂ SepAnEtins B RPER 'gﬁé?'ﬁﬁ]ﬁill ) guani di ne, .
3- ethoxyC|nnanDnguanid|ne 2,3,5,6,
t et ramet hykginnangyl guani di ne,
4- phenyl ci nna 1guan|d|ne
trans- 3- Fuganagr yoyl guani di ne,
N- ( 6- Hydr oxy=2-napt hoyl ) - Nohenyl guani di ne, (2.
Fanacryloyl)ouanidine, 3-(cycl ohex-1 .
afkaQoy | guani di ne,  ci nnanoyl guani di ne
5- (NNhexanethyIene)an1|or|de
2, 3-di'td.ue "nanoyl guani di ne,
2- (1- napt hyl ) acet oyl guani di ne,
(a-thhyIcinnanoyl)guanidine
(2- N t2126 insGoRpi Be sttd@urz004/ 112687
PCT/AU2004/O 0866 135 6 Iodoanllorlde
3, 4- (et hyl enedi oxy) ci nnanoyl guani di ne,
2- et hoxychmanoyl guaniggne, G nnanoyl guailidine, 2
phenylelnnatnoyluuanl e, 2-(cyclohex-l-en-lyl)cim
: %guanidine
e

5- (4-fl uorophenyl ) axnil ori de,
( 3- Met hoxyci nnanoyl ) guani di ne,

5

N-(2-napthoyl)-N'-phenylguanidine comprising the structurs

u

)
/

N,N'-bis(2-napthoyl)gnanidine comprising the structure

bﬁh



2-fl uoroci nnanoyl guani di ne, 5-(3 -bronophenyl ) penta

2, 4- di enoyl guani di nc,
W@gob4Tid68T ophenoxy- acet yl ] guani di ne, (3 PCT/AU2004/000866
~ phenyl propanoyl ) guani di ne, 2-chl oro-

-fl uor oci nnanoyl guani di ne,

3-fl uor oci nnanoyl guani di ne,

2- et hyl ci nnanoyl guani di ne, 43¢
' (2- Met hoxyci npano dlne
br ono- 2- - napt hQ F%%é%%ﬁ;ﬂ%ﬁ
tri met hoxyci nngHByR Fﬁe
3-i net hyl ci nnapj; 3-(trans-hept-I-en-|
-yl ) ci nnanoyl g 0%, i net hanesul fonat e
“salt, 2,4- dicfl olyguanldlne
(4N|tr00|nnan|o?F 1 fre,
3, 4-di f | uor oci ﬁ‘an Nesrhmyl-2-
[ (E)-3-(4-D ne} ) - 2-
met hyl acryl oy 20 égWW%@Ehethod according to
claim 6, where€j i ne Arteritis
virus. 5 30. The'ap é@ﬁ#ﬂﬁﬁmpémélain129, wher ei n
sai d conpound _ﬂ‘gﬁﬁgﬁ @ﬁ?h¢W§ﬁW¥ﬁ@e§ﬁoup consi sting
of 5- (N, N- hexdARUpRrEAeramdine i de,
(3- Bronocumanoyl ) guani di ne, trans-3-(1
napt hyl ) escry by hﬂthaﬂ‘kdébﬂdﬁ% to claim 16, wherein said compound is selected
2-1- butyIC|n%ngH¥ uani di,ne and .
2- (cycl ohex- | ?é#WHﬁQWﬁﬂﬁﬁﬁfguanldne 10 31,' A
met hod accor di rpt-tubyleameeid9lzfinidhaei M 6 to 30, wherein
said conmpound 4-® m@&ﬁﬁﬂogggl@dm@ar maceut i cal
conposi ti on ac@y-ditklstotitndod g claim 5. VWO
2004/ 112687 PCH-.@ ARy dind met hod for
preventl ng the zm&ag@fogﬂn@{w gﬁaﬁm exposed to a virus
conpri sing cont2gididhgx-3ahd vD &ﬁmﬁhﬁpnpound
according to amwwaammgcumﬁﬁéﬂgﬁmmuko . The net hod
according to clsairahcaﬁﬂneﬂdbﬁy@mm%ﬂgﬂmmws is a
Lentivirus. 342-phbgidimiRedicaaiard ng to cl'ai m 33,
wherein sai d LentbuildinSmbFlehiaim,
3-phenylcinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
5-(N,N-hexamethyleng)amiloride,
trans-3-(1-napthyDacryloylgnanidine,
3-(2-napthyl)acryloylguanidine,
2,4-dichlorocinnamolyguanidine,
3-(trifluoromethyl)einnamoylguanidine,
5-bromo-2-flucrocinnamoylguanidine,
4-methylcinmamoylguanidine,
(4-Chlorocinnamoyl)guanidine;
3-fluorocinnamoylgnanidine,
3~(cyclohex-1-en-1-yl)cinnamoylgnanidine,
(a-Methyleinnamoyl)guanidine,
2,3,5,6.-tetratethylcinnamoylguanidine,
2-fluorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
2,5-dimsthylcinnamoylguanidine,
3-t-butylcinnamoylguanidine,
(3-Methoxycinnamoyl)guanidine,
3-methyleinnamoylguanidine,
3-isopropylcinnamoylguanidine hydrochloride,



w@eleaizwd? fromthe group consisting of

. hnnunodeficiency Virus (HV). 10 35. The net hod
according to claim 34, wherein said conpound is

(3- Chl or oci nnanoyl ) guani di ne,
~ (13- Bronoci nnanoyl ) guani di ne,

(2- Chl or oci nnanoyl ) guani di ne, 131
(2- Bronoci nnannoyl ) guani-di ne,

3- (trifluoromet Byl ol onamyd nl ’i‘ne,~5
gﬁéﬂﬂx n

br omo- 2-f | uor ocj IANe1Y dine
3- met hyl ci nnam- %?lggg?ﬁ >
oML AR

tdienoyl)guanidine,

'é%’ﬁ%%f’& nnanoyl guani di ne,
i ne '

P [
il ani €, )
ani gfei?_, :
G LN
- L ¢ nnanmoyl guani di ne,
°§%’§§]ﬁd§%ef hoyl guani di ne,

3, 4- di chl oroci nigal |
2, 6-di chl oroci
4- phenyl benzoyl o
(4-Chl oroci nnar%%ﬁm1 J“‘n&w
2, 5-di et hyl ci rtg_
3-isopropylcin

-bronnphenyl)pgp
3- (oycl ohex- 1 - €py
3-(trifluoronet Q,
2-(trifluorone
N, N' - bi s(3phen

a

[4)

1 -

3pf - g“‘ 1I edl ne,

2- et hoxyci nnanqyoka 3~ PR panoyl)-N
phenyl guani di n ,g_ b 200471 - #2C T/ AU2004/ 000866 -i 37
4-(trifl uororret?l_‘% Gl uanidrnc, (4

Met hoxyci nnam))él " W’ eqn

‘ . - y-Z-naphthoylguanidine,

5-(N,N-DimethyDamiloride hydrochloride,
2-ethoxycinnamoylguanidine,
2-napthoylgnanidine,
3,4,5-trimethoxycinnamoylgnanidine,
2-(trifluoromethyDeinnamoylguanidine,
cinnarmoylguanidine hydrochloride,
(4-Hydroxycinnamoyl)guanidine,
5-(4-fluorophenylamiloride,
2-(1-napthyl)acstoylgnanidine,
(2-Furanacryloyl)guanidine,
N-Cinnamoyl-N',N'-dimethylguanidine,
2-(2-napthyl)acetoylguanidine and *
N,N'-bis(3phenylpropanoyl)-N"-
Phenylgnanidine.

19.  The method according to claim 12, wherein said Coronavirug s human

Coronavirus OC43.

PCT/AU2004/000866



2-t butyl ci umanoyl guani di ne,
4- met hyl ci nnanoyl guani di ne,
wQ200k0268Di r nnmoy| guani di ne, 2 PCT/AU2004/000866

phenyl ci manoyl guani di ne,
N—(6-FWdroxy-2-napthoyi)-hﬁphenylguanidine, 3 t

but yl oi nnannoyl guani di ne,

3, 4- d|f|uoroc:|nnarmylguaU|d|xze132

5- (N, N- hgxans Q%*eﬁﬁﬁ %&g}cﬂrp /b Wi 19, wherein said compound is selected

3-fl uoroCi'nna guani

5- br ono- 2- rretﬂ'm@acgmnmcmwism@fl di ne,

3. et hoxyci nnamyl g
3, 4- (met hyi erfed T gg?‘fﬂ‘ll%a Ldine, (2
Met hoxyci nnanfpy.1l) ¢ “chl or oBenzami | HC1,

2,3,5,6, tet ni di ne,
3-(2- naptlly4 H?

2- (1- napt hyl Y
2,.3-di f| uor oSrrHlawHe ?X nguﬂ(i@ﬂ%t hoxyci nnanoyl ) g
uani di ne, 4{raegrEheyyloyleprepsrccarbonyguanidine,

2, 4, 6- t ri met Myisoprappainoghopiguanidinee, N

(ci nnanoyl.) - Kipkanylkwgnsiiedi ne,

2- (cycl ohox- I6-methdxy-Pyraplithaignshiginaj  di ne,

2- (2- napt hy| patediétdorbgnraitolighidine,

(4- Hydr oxyci ppefekngaiaighafiine, 4- phenyl ei nnanmoyl g
uani di ne, 45fmgpﬁ@@mgm eEydSiRiabdi ne,

N, Noi s- (ci nnmmob gn%ﬂ,pl di ne,
(2- Furanacrybgydlm midiham | et hanesul fonate

sal t Benzam hlg{d’
Ni troci nnam) L %4 41 émﬁuam di ne,
(4- Phenoxybe ‘?
S Hﬁnamo 1 guanleoanﬁe 5-(N

3-(trnms-hept

Met hyl - N |SO%JPVV gg

2-cyo|ohexyIC|nnanDnguanldlne,

4- et hoxyxi nnahomethatbarcattiing fo claim 12, wherein said Coronavirus is porcine
5 " respiratory Coronavirus (PRCV).

22. . The method according to claim 21, wherein said compound is selected
from the group consisting of

5-(N,N-hexamethylene)amiloride,
6-methoxy-2-naphthoylguanidine,
Cimmamoylguanidine,
N-(3-phenylpropanoyl)-N-phenylgeanidine,
3-methylcinnamoylgnanidine,
(3-Bromocinnamoyl)guanidine,

_ (trans-2-Phenylcyclopropanecarbonyl)guanidine,
trans-3-(1-napthyDacryloylguanidine and
2-(2-napthylacetoylgnanidine,

10 23.  Themethod according to claim 12, wherein said Coronavirus is bovine
Coronvirus (BCV).



2, 4-di chl or oci nnanol yguani di ne,
5-(N-Et hyl - N-i sopropyl )am | ori de,

WOR@MI1N6BD- 3- am no- 5- hexanet hyl enei m no- 6phenyPET/AU2004/000866

. 2-pyrazi necar boxmi de; (a-Methyl ci nnanoyl ) guani di ne,
ci nnanoyl guani di ne hydrochl ori de,
[(4-ChLorophenoxy-acetyI7guahiﬂ% e,
N- ami di no- 3- ami no-5 phenyl oro-2 WD 2004/ 112687
PCT/ AU2QQ4/ 0 DAL
5-(4-f1 %gr op W? 0 rﬁcf%&x%g 15'1’1?1(‘23 a‘#c?compound is selected
(trans-2- Pheﬁmhﬁwqhnmmcmﬂﬂagafbonyl)guanld|ne
(2-Nitrocinn
trans- 3- Fura
5-test butyl @Al
phenyl pr opanpd
but ylci unanoy]l
hydr ochl ori d
N- Benzoyl -
t 0- 2- napt boy
claim 34, wh
group consis

@‘f 1é1me, di}%pt hoyl guani di ne,
bxy HVA, (3:

%‘P nmet hyl )am | ori de

ropanoyl)guanldlne
i di 1-bro
?@%ﬁ%m&ﬁﬁﬁbd according to
% 319 fron1the
ej--Bli‘umyé‘fl ﬁgklgd ne,
br oxnoci nna

3-(trifluoro guanldlne
( NN- hexamet-hyl'ene) am | ori de, and (5- Phenyl penta 2, 4- ,
di enoyl pguanThl methoditoording tenaddifndd, wisedn amd]@ononavamylsmone of

of claims 34 _to 36 wher. V-1, 10 38.
_The® met hod a%gP%@Q%W%PéSO%%%%%@%%n Said virus is

a Coronavirus. 39. The nethod according to claim 38,

wherein said [ ru he ,2eV %ag; : d
.Respi ratUry %th?fg %O(W ﬁ%&m& ounc%lﬁ.g%}ecte
accordi ng t ofiGmahegrdfh comdidingoh sai d conpound is

sel ect ed ”oﬂliéo&%p% up oygnu%rluﬁ't é,ng of

3,A-dichlorocinnamoylguanidine,
3-(trifluoromethoxy)ecinnamoylgnanidine,
4-t-butyleinnamoylguanidine,
3-isopropylcinnamoylguanidine hydrochlondc,

10 27. Themethod according to claim 6, wherein said virus is the Hepatitis C

virus.

28.  The method according to claim 27, wherein said compound is selected
from the group consisting of |

2,3-dimethylcinnamoylguanidine,

2,4,6 trnneﬂuylclmmmoylguamdme,

5 brmno-z-ﬂuorocmnamoylguamdme
GLBmmmmnmmnngmnﬂm@
2,5-dimsthyleinnamoylguanidine,

3- (mﬂuoromethyl)cmnamoylguamdme,
4- (mﬂuommcthyl)cmnamoylguamdme,
6-methoxy-2-naphthoylguanidine,
(2-Chlorocinnamoyl)guanidine,
(4-Chlorocinmamoyl)guanidine,
(2-Bromocinnamoyl)guanidine,



2, 3-di fl uoroci nnanoylguani di ne,
3, 4-di chl or oci nnanoyl guani di ne,
wd2a04h6g2ci nnanoylguani di ne,

3-(2-napttyi

) acryl oyl guani di ne,

( 3- Chl or oci nnanoyl ) guani di ne,

- 3-(cycl ohex-

2, 5- di net hyl

trans-3-(1-n h rvl o uani di nc,
4-i sopr opyl Ci%%t'cp{ﬂl%/rg%myaﬁ} Jgg‘gﬂ.

PCT/ AU2004/ 0QD)
6- met hoxy- 2-
5- (N- Met hyl -
3- phenylci nn
(2- Chi or oci njanDY

4- pheny[ ¢y
4-(trifluoroft
3-(trifluoro

HC

2, 6-di chl or ofi
3,4, 5-tri net 88

5-tent - butyl

2-t-b.utyl ci
2-cycl ohexyl

' ~i80pro !

Bty et

R k

(4- Hydr oxyci | Rg’
noyl )-N -pheg ) g}

"~ 5-(N-Methyl-N-isobutyl)amiloride,

| -en-1-y1)ci nnanoyt 93u4ani di ne,

ci nuanoyl guani : di n€,

o

2'4 DichloroRenzamil HCI,

- 5-tert-butylamino-amiloride,

5-(N-Ethyl-N-isopropylamiloride,
(4-Methoxycinnamoylguanidine,

4-fluorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycimmamoylguanidine,

(4-Hydroxycinnamoyl)guanidine,
(trans-2-Phenyloyclopropanecarbonyl)gnanidine,

3-ethoxycinnamoylguanidine,

2,3,5,6,~tetramethylcinnamoylguanidine,

4-phenylcinnamoylgranidine,
trans-3-Furanacryoylguanidine,

N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,

© (2-Furanacryloyl)gnanidine,

3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
cinnamoylguanidine hydrochloride,

- 5-(NN-hexamethylene)amiloride,
2,3-difluorocinnamoylguanidine,

2-(1-napthyl)acetoylguanidine,
(a-Methylcinnamoyl)guanidine,
(2-NitrocinnamoyDguanidine,

it
Fon (|>y %ﬂ"- ,hcn
yi)gfy gilfgu:m%z:

PCT/AU2004/000866

2004/ 112687

Ao dEpRmiding,, 4 oy oh) or oBenzani |

‘ %ﬁ;’: mﬁgﬁ;ﬁfﬂﬁ%:cl nnanoyl ) guani di ue,
it 3: oyl quenidine
-PRenox ylguanidine,
dic
°|p yiEmbanio &, .
IRAELL R e AHidrne,
I A uani di ne,
T ani di ne,

.ti nnanoyl guani di ne

me '1 ;lém% . %ﬁ%ﬁﬁfﬁmﬁﬁ’é' dne,

G |", lguanidjne,

N QIR
;2%31“ Fg 3-t?butyl ei

0 bl . . ,.
ggqa mﬂ’é’fjne ’oci nnanoyl guani di ne, ,

'ia{ Ir:a‘u ‘Cjegrl)guanidine, .
= lidine,,
o s

Ilgueg‘ﬂ’g?aﬁl%}/el’ propa

m | oride,



(3-Ni troci nnanoyl ) guani di ne,
3-fluoroci nnanoylguani dine, 2-(1

woapthyleyacet

oyl guani di ne, 2-et hyl ci nnanoyl| gueeii/diu2m4/000866

. 5-(N,N Di et hyl )am | ori de hydrochl ori de,
2- napt hoyl guani di ne, 5-(4-fl uorophenyl)am | oride,
2-(tnl l'uoronet hyi) oi nnanoyl| guamls%l ne, N (6-Hydroxy

2- napt hoyl ) -

N - phenyl guani di ne,

(trans- 2- Phe@)ﬂ) h&@c{eopanecar bonyl ) guani di ne,

N, N - bi s(3ph
1napt hoyl gua ’iEE

| 1VA, 4neth
4- quorOC|r—
3,4-(nethyle %
hexanethylen

N (ci nnam)yl
5- (N-Et hyl -

*n guani di ne, ,
g ochlori de, 3-nethoxy

di
U

o) t?éyaguagmﬂs; 5- (N, N

3met hyl ci nna gﬁm fé;i%%@%ﬁ%’em 14-

"N, N - bi s(1- nZ| QY]

NH2 9 PCT/ A

pheny! guani di g, can
o

6- met hoxy- 2-
structure N
conprising t
PCT/ AU2004/
2,3,5,6, tet
trans 3- Fur"
(4- Met hoxyC|
ani di ne,

2- (2 napt hy

29,

31,

10

N cﬁﬁ)n’prISI ng the structure
: |s(2 nspthoyl) N

ﬁdi%mtlgﬁj afidiz n&the

ylguanldlne

412687
C|nnhnoylguan|d|ne
guanldlne

OTOCINIA

C,

éﬁféﬁl s
A (2Furanacry| oyl )gu

% ‘S,g "}{). &H] i ne,

il yri idine,

3- (trans-hept— -en-1-ylcinnamoylgnanidine,
FPhenamil methanesulfonate salt ,
2,4-dichlorocinnamolygnanidine, .
{4-Nitrocinnamoyl)guanidine,
3,4-difluorocinnamoylguaniding and
[(E)-3-(4-Dimethylaminophenyl)-2-
methylaeryloyl|gnanidine.

The method aceording to claim 6, whetein said virus is Equine Arteritis
virug. '

The method according to claim 29, wherein said compound is selected
from the group congisting of '

5-(N,N-hexamethylene)amiloride,
(3-Bromocinnamoyl)guanidine,
trans-3-(1-napthyDacryloylguanidine,
2-t-butylcinnamoylguanidine and
2~(cyclohex-1-en-1yl)cinnamoylguanidine.

A method according to any one of ¢laims 6 to 30, wherein said compound
is provided as a pharmaceutical composition according to ¢lait 4 or claim
5.



G nnanoyl guani di ne, (2- Met hoxyci nnanoyl ) guani di ne,
[ 3-(3-Pyridyl)acryl oyl ] guaui di ue,
wa2phamnsBbenzoyl guani di ne, PCT/AU2004/000866
, 4- di chl or oci amanol yguani di ne,
- (3- Met hoxyci nnanoy1l) guani di nc,
2-fl uor oci nnanoyl guani di ne, (4
Phenoxybenzoyl ) guani di ne, ~136-
(a- Met hyl ei nnanoyl ) guani cl i ne,
5- (3" - bronmophenyl ) penta 2, 4-di enoyl guani di ne,
(5Phenyl 3pent A mdthéd ﬂir@fwyﬂu}ag R iR of a cell exposed to a virus

i nol i ne-2-carhan uani dj ne
g % enyl acet yl ?ﬁ’ﬁgﬁF%?‘?‘? ct?ng said cell with a compound according to any one of

N, N - Bi s(am diza893 Dé&d, hal ene- 2, 6-di car boxam de,
6- br.ono- 2- napt hoyl guan idine, 1 brono-2 napthoylg
aan?dine 2-chl oro-6-f luorocin nanoyl guani di ne,

j (4- Chl ospphemg it abdstditkia Blah 55 ,whmaihesamm,ﬂus is a Lentjvirus.
rret hanesul fonate salt, N
Benzoyl - N -ci nnanoyl guanidiiie and N (2-napthoyl ) N

- phenyl gslni dihe meth@:a accl;f&g”fsblhﬁd&ﬁ%&feﬂﬂ 51 Thetivitue isWuman
39, wherein ﬁg%‘ &ggﬁoun |ected fromthe group
consi sti ng, of ra'd G@ﬁ ie trans-3-(1 5
napohyl)acryloylguanldlne and
6- net hox EP | guani di ne, 42. The met ho
accor di n%s t oqgg éS"“ e plainy 34, @Sﬁnéﬁ’é\‘f‘f’i“l’?}@dilsssele‘“ed
human Cbronawmfmﬁg@%ﬂﬁm&gu@%f The net hod accordlng to .
claim42, wherein sald co ound is selected fromthe
group consi st i ﬁ? {iB%.nnanoy! guani di ne,
3, 4- di chl or oci fdingy 2004/ 112687
PCT/ AU2004/ ood%é@bwmoyl)gum&me
3-(trifl uoroné?fkﬂ&ﬂqﬂmﬁﬁﬂﬂﬂﬂ?nﬁﬁan|d|ne 4-t
but yl ci nnanoy|3 ofpmsthyleinnamoylguanidin
3-i sopropyl ei # ?Pﬁ%@ﬁ*%@ﬂ@ﬂﬁﬁamﬁéﬁlorlde
3-t - but yl ci nnarBsidcianrmeylsuani
2-t - but yl ci nnarpabridmamopic %ﬂﬁﬂ%
2, -mmethylcmnamoylguammne,
Cmnamoylgu&md;ne :
‘ 6-methoxy-2-naphthoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
3,4-dichlorocinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
4-phenylbenzoylguanidine,
2-gthyleinnamoylguanidine,
{4-Chlorocinnamoyl)gnanidine,
2-napthoylguanidine, '
2,5-dimethylcinnamoylguanidine,
3-isopropylcinnamoylgnanidine hydrochloride,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
3-phenylcinnamoylguanidine,
(4-Bromocinnamoyl)gusnidine,
5-(3"-bromophenyl)penta-2 4-dienoylguanidine,
3-(oyclohex-1-en-1-yl)cinnamoylguanidine,
~ 3-(trifluoromethoxy)cinnamoylguanidine,
2-(trifluoromethyDcinnamoylguanidine,
N,N'-bis(3phenylpropanoyl)-N"-phenylguanidine,
- 2-gthoxycinnamoylguanidine,
N-(3-phenylpropanoyl)-N*-phenylguanidine,




trans-3-(1- apthyl)acryl oyl gu nldine,
5- br ono- 2- net hoxyci xmanoyl guani di ne,

wQ2@4diXeBuor oci nnanoyl guani di ne, 3-(2
napt hyl ) acryl oyl guani drne, 2 phenyl ci
3- phenyl ci nnanmoyl guani di ne,

' PCT/AU2004/000866
nnanoyl guani di ne,

3-(cycl ohex-1I-en-1- yI)C|nnarnongyanidine,

4- phenyl benzoyl guani di ne,

3-(trifluoronethyl) ci nnan unldlne

( 4- Phenoxybenz ?)Jl:" X Ef‘é‘xm% v E apdine uor onet hyl ) ci tn
arnoyl guani di ng’, . ;% ?@ﬁ“a}m

| yl ) ci nnanoyl g Hrt&&n %m%]dlﬂe’rmc:l nnam)yl ) guani di ne,
5- (N, 1V hexanef Byl TEpaRpeuepds

napt hoy!l guani df’ “é’r""'i’ : gi henyl )am 1oride,

(5- Pl kenyl - pe 3 o4 ’-”81 3 Br onoci nn
moy! ) guani di ne; - 3{ Ao} oo “di ne,
2-(trifluorome}] VAR RSIRIAE dlne

6- met hoxy- 2- na OFTHIR N A or oci nnaanoyl ) g
7anid ne, (3-VEUhoTyEARAFSIA 1@‘& |d| ne, 5

br ono- 2- f | uor ¢ ng o

5- (N, N- Di et h “ﬁ"i;;' F‘BF’%MF%?‘P%

G nnanoy| guaui )E'ﬁa"a?ev amoy!l ) guani di ne, |
(a- Met #~yl ci nn”dr é’i e 5015%1 é"“"'& %ng’

phenyl ci nnano DR ,°¥“g'm 1%

2, 6-di cbl or oci X

(2- Bronoci nxt e 'y&‘:ll?}’émwlg“ammm’ ,

2,4, 6-t1 met hyl

(trans-2-Phen 1)g

( 3- Chl or oci nn ‘

- napt hyl ) acet oy} 9;0£ {u}?gmy

2-aycl ohexyl ci.f SARo R b 4-

I ydr OxyCi nna LNy £ ru., oy anidﬂ;e
~(citihamoyl)-N'phénylgnanidine,

uani di ne,

I nnanoyl guani di ne,
I I

2-(cyclohex-1-en-1yDcinnamoylguanidine,

2-(2-napthyl)acetoylgnanidine,
(4-Hydroxycinnamoyl)guanidine,
4-phenyleintiamoylgnanidine,
4-fluorocinnamoylgnanidine,
N,N"bis-(cinnamoyl)-
(2-Furanacryloyl)guanidine,
Phenamil methanesulfonate salt,
Benzamil hydrochloride,

- (3-Nitrocinnamoyl)gnanidine,
Benzyoylguanidine,
(4-Phenoxybenzoylguanidine,

"-phenylguamdm 3

3-(trans-hept-1-en-1-yl)cinnamoylguanidine,

5-(N-Methyl-N-isobutyl)amiloride,
2-cyclohexyleinnamoylguanidine,
4-ethoxycinnamoylguanidine,
2.4-dichlorocinnamolyguanidine,
5-(N-Ethyl-N-isopropyl)amiloride,

N-amidino-3-amino-5-hexamethyleneimine-6-phenyl-

2-pyrazinecarboxamide,
(a-Methylcinnamoyl)guanidine,
cinnamoylguanidine hydrochloride,
[(4-Chlorophenoxy-acetyl]guanidine,

N-amidino-3-amino-5-phenyl-6-chloro-2-



2- et hoxyci nnanoyl guani di ne, 3

nmet hyl ci nnanoyl guani di ne, 2-net hyl ei nnanoyl guani di ne,
woD02004687112687 PCT/ AU2004/ 000866 - 142 PCT/AU2004/000866

3-fl uor oci nnanoyl guani di ne, ci nnanoyl guani di ne

hydrochl ori de, 2, 3-di net hyl ci nnanoyl guani di ne,

2-fl uor oci nnanoyl guani di ne, '

4-f|uorocinnamoylguanidine -138-

3, 44f I'uor oci nnano n|d|ne
5-tert-butyl anf¥ }153‘?{ ”@F’F & ds 2- napt hoyl guani di ne,
21'1 » di car boxam de,

N, N - Bi s(am di

N, NBi s( 3- pheny .U,Y+°y Qmaaq:qq@myl)guamdme
4- rnet hyl ci nnadfoFaeERIeyHganidive, 3

- br omopheny| ) plEARE4- W%W@ﬂ@?méiaﬁm di ne,

2,3,5,6,~tetr F‘ﬁ’ﬂ%"ﬂf #panoyl g uani di ne,

3- et hoxyci nna P‘Prémlk’ndf’:

N, N - bi s(3phe o) - N - ‘glt;enyl guani di no,
(4- Met hoxyci n Pldgﬁ%ﬂ e,

( 2- Chl or oci nnéhb t’}l gyani “1%

Ni t roci nnam)yl X eﬁgl)mmlpng@ ?Fél‘-\‘ilﬁ&rmyl guani di ne,
3,4,5-tri math w@aPhswla@awowwem 9 (2-u

apt hy1) acet oy Wy -cinngmoglgyamisiga asd opanoy | )

N phenyl guani émm?r‘f{aﬁm!‘ﬂg'é’ﬁﬂﬁﬁenyl )penta 2, 4-

di cnoyl guani di.ne,  (4-13ronoci nnanoyr) guani di ne,

(2N trocign a%@ﬂeﬂz@l@ Qé%félhﬂ%% claim 34, wherein said compound is selected
(3-Cnl oroci nnarm ) guani d

( 4- Met hoxyci B ‘5‘/W&%P%@f*}menylbenmylg“mdme, (3-

4- (trlfluoromﬁﬁm diiu LBmethiv] ) ]
[(E)-3-(4-Dineth Iam% |)’9'SMl methyl)cimamoylguanidine, S-

methyl acryl OW ?}hﬂ@w}mﬁogdq;yyd {§-Phenyl- penta—2,4-
- 0i nuanoy| guaheiaBanidifls, Phenyl bcnzoyl guani di ne,

37.-  The method according to any one of claims 34 to 36, wherein said HIV is

HiV-1.
i
10
38.  The method according to claim 32 wherein said virus is a Coronavirus.
39.  Themethod according to claim 38, wherein said Coronavirus is the Severe
Acute Respiratory Syndrome virus (SARS).
15

40,  The method according to claim 39, wherein said compound is sefected
from the group consisting of

2,3-difluorocimamoylguanidine,
3,4-dichlorocinnamoylguanidine,
4-t-butyleinnamoylgnanidine,
3-(2-napthyDacryloylgnanidine,
(3-Chlorocinnamoyl)guanidine,
3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
2,5-dimethyleinmamoylguanidine,
trans-3-(1-napthylacryloylguanidine,
4-isopropylcinnamoylguanidine,

L



t rans- 3- Fur anacr yoyl guani di ne,
N- am di no- 3- am no- 5phenyl - 6- chl or o- 2-

wooadixwerar boxanm de, N PCT/AU2004/000866

(ci nnani oyl ) - N phenyl guaui di ne, G nnanoyl guani +di ne,
3-net hoxy-am | oride, (3-phenyl propanoyl)guari di ne,
3-nmet hoxy BMA, Benzyoyl guani di ne,

N- am di no- 3, 5-di am no-6 phynyl -b9- Pyrazi necar boxani.de,

Sl
fe?“(gopwued%g AP OV f’g%ﬁe WO 2004/ 112687
PCT/ AU2004/

Wg’ Pﬁ“é N-( 2

G nnanoyl - 3, )

napt hoyl ) - N7-5
d"ﬁﬁe met hod according to
und is selected fromthe

Pbenyl aeet od
S:I ai my42 %F 19, F‘lg%

group consi SRR VPN, | nn(gm)yl guani di nc,

4-i sopr opy| GrHANDVICHY AT

3, 4- di chl or G HTEIRBYTESR éPg“E‘;‘%d'f‘ >ri f | uor omet hoxy) ¢
i manoyl guadi GEHaremegyReiany fanoyl gui di ne,

2- (cycl ohex2eHegYsiamoy % guani di ue,

2- cycl ohexy PETHAR ﬂgﬁ Y dgn &5 br ono- 2

met hoxyei nn AR 10,

2phenyl ci nniT AT %‘,’dmd.’gie’

4-t-butyl ci %)

r%fgﬁ{"a}'ﬁ\?’m
phenyl ci nnafgyT Bycpgamoylguatidine,
(3- Br onoci ngah é‘ﬁ?aa?lﬂ] ido, 5Y(N N
hexanet hyl egé€ 85@ ( 1
napt hyl ) acr §]\RI% A ”8?"@‘5““"ng

3- (2- napt hy ] aeP VPO

2,4-dichlorf X

3- (trlfluor_ow% %ﬂ%ﬁ%dl ne, 5 brono-2-f

tuoro cinnauyl Jye -entlle-yl)cmnamoylguamdme, .
(4-Bromocinnamoyl)gnanidine,
(4-HydroxycinnamoyDguanidine,

N-(3-phenylpropanoyl)-N'-phenylguanidine,

~ (3-Nitrocinnamoyl)gnanidine,
3-fluorocinnamoylguanidine,
2-(1-napthyl)acetoylgnanidine,
2-gthyleinnamoylgnanidine, .
5-(N,N-Dimethylyamiloride hydrochloride,
2-napthoylguanidine, ,
5-(4-fluorophenyl)amiloride, ,
2-(triflnoromethyl)¢innamoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylgnanidine,
(trans-2-Phenyloyclopropanecarbonyl)guanidine,
N,N'-bis(3phenylpropanoyl)-N"-phenylguanidine,,
1-napthoylguanidine,

Benzamil hydrochloride,

3-methoxy-HMA,
4-methylcinnamoylguanidine,
4-fluorocinnamoylguanidine, Q
3.4-(methylenedioxy)cinnamoylgnanidine,
5-(N,N-hexamethylene)amiloride,
N-(cimmamoyl)-N'phenylguanidine,
5-(N-Ethyl-N-isopropyl)amiloride,
3-methyleinnamoylguanidine,



4- et hyl ci nnanoyl guani di ne,

(4- Chl oroci nnanoyl ) guani di ne, 3-fl uoroci nnanoyl gu
w@nioditmsg7 3- (cycl ohex-1 -en-1-yl)oi nnar noyl guaPCTAL20104/000866

(a--Met hyl ci nnanoyl ) guani di ne,

2,3,5, 6, -tetrai net hyl-ci nnanoyl guani di ne,

2-f 1 uor oci nnenoyl guani di ne, :

(3-Ni troci nnanoyl ) guani di ne, -4

2, 5-dunet hyl ci nnanoyl guani di ne,

3-t-buty|cinnanoylguanidine (3

:I\%/E tn |h gt hy | %%W%Q%y &mpnsmg the structure

3- rsopropylelnnanoylguanldlne hydr ochl ori de,
(2- Brona |nnanDyI)guan|d|ne

Phenyl

3,4 d|f|uor00|nnannylguan|d|ne

N- ( 3- phenyl propanoyl ) - N - Phenylguanldlne

2, 4, 6-N,Ni-bis(@trhpthayl )N aphey)iguraitdinticoaprish@ m@@wcmezem

PCT/AU2004/000866 - 144 2- et hyl ci nnanpyl guani di ne,

(trans- 2- Phenyl cycl opr opanecar bonyl ) - guani di ne,

{ 4- Phenoxybenzoyl ) guani d

( 2- Met hoxyci nnanoyl ) gua

3, 4- (et hyl enedi oxy) ci pA @yl guaul di ne, N, N
h -2,6- Dicarboxami de,

auoylguani di ne, 5-(3':

4- dNEnoyl guani di ne,

pandyl ) guani di ne,

e, Cirnanoyhguauidine,

5 6'~methox§-2-naphthoyl§uanidine comprising the stmcture

' Q N/[NEINHZ

N-Cinnamoyl-N’,N*-dimethylgeanidine comprising the structure



1, napt hoyl guani di ne, 6-net hoxy-2 napht hoyl guani di ne,

5-(N, N D net
W@3008/i1 s8N0y
3,4,5-trinet

hyl)am | ori de hydrochl oride, 2-et
guani di ue, 2-napt hoylguani di ne, PCT/AU2004/000866
hoxyci nnanoyl guani di ne,

2-(tritluoronethyl)cinnanoyl g uani di ne,

ei nnanmoyl guani di ne hydrochl orid
Hydr oxyci nnanoyl ) guani di ne,

%i (4

5-(4-1uorop & lori de
2- (I - napt hY§ %§$%}§4‘u@amoﬁgu5&2dm%
OWlahdl g

Furanacryl o
C nnanoyl

I TT, N - bi s(
The - net hod

2-(2- napthy% e ‘3‘:'

CbronaV|rusH

9N - Phenyl guani di nc. 45.
‘%HSS wherei n said
PRSBRYI® us 0c43. 5 46. The

acetovl]

met hod accor

sel ect ed &g“

3-nethylcin
trans- 3-(1-
Br onoci nnarnm
(2-Cnl oroci

3, 4-di chl or §g

t uor onet hyl

" (trans-2- Phet

4-i sopropyl
6- net hoxy- 23
PCT/ AU2004/
(4-{lorbcin
5- (N, N- hexa
aoyl )guani d
5- br ono- 2-

Loy gu ”"e whereln sai d compound is
j#ﬁ ’|ng of

; ?%}2@“ da“' dine, (3

“-'vPXH ﬁmmnq ,
_ign % 3-(trif

‘a‘bon ).guani di ne,

1eno

g S5y 1 guani di ne,
nigfie) 004/ 112687
% or oci nnanol yguani di ne,

q%%ﬁdm?@mﬁpgﬁbcin
%lnnannylguanldlne

|q&?e

{(4*Chlorophenoxy-acetyl]gumndme,
Phenamil methanesulfonate salt ,
N-Benzoyl-N'-cinnamoylguanidite and
N—(Z-napthoyl)-N phenylguammne

41.
5
42,
10
‘ 43.

' The method according fo claim 39, wherein said compound is selected

from the group consisting of cixmémoylguanidjm, ttans-3-(1-
napthyDactyloylguanidine, and 6-methoxy-2-naphthoylgnanidine.

The method according to claim 38, wherein said Coronavirus is human

Coronavirus 229F

The method according to claim 42, whersin said compound is selected
from the group consisting of

4-isopropyleinnamoylguanidine,
3.4-dichlorocinnamoylguanidine,



(5- Phenyl - pent a- 2, 4- di enoyl ) guani di ne,
3-(triluoronethoxy)ci nnanoyl guani di ne and

w@2404hb eyt ci nnanmoyl guani di ne. 47. The nethod aRCDAU200¢/000866
to clai'm 38, wherein said Coronavirus is' porcine
respiratory Coronavirus (PRCV). S 48. The nethod
according to claim47, wherein: ?‘ﬁl d conpound is
selected fromthe group consistihg of 5-(N, N
hexanet hyl ene) apj 6: e -2,
napht hoy| guanl?_ %‘%EJ’%%; g .‘?Yg%‘?éﬁﬁ%wg’ N
'(3- phenyl prop ﬁ)ﬁ? ﬁ ni,di,ne,
3- net hyl ci nnanp ’é‘%{' mﬁzgy Ao Etiterifey noyl ) guani d
ne, (trans-2 EAmoylen iBar bonyl ) guani di ne,
trans- 3- ( 1- napthiHtyleian °S8F%F%lﬂﬁ:d| ne and
2- (2- napt hyl ) Je8F-dyl Wﬂ)@tffpﬂ@ymﬂmﬁ]e net hod
accordi ng to di-bpmp3anetigxpsisramosignapidber onavirus is
bovine 10 CorZhdiflnerscifnkggyiguandlive, The met hod accor di ng
to clai m49, @rmepthylmivtbyignagidined i s sel ected from
the group- consa-lﬂmnylgmmw@uﬁidmﬂ;el nnanoyl ) guani di ne,
3- (trifl uor onijefHepylintanogigasnidizean | di ne, 6- met hoxy
2napht hoyl guars-@ydishex-1%en{INiinnamoylgnanidine, .
hexanmet hy| ene)phhyiRizdyitQanidine,
t r ans- 3- ( 1- napt iytbasiatyiuhomanigdidiene,
G nnanoyl guan 'éﬂ-ﬂ’ﬁﬁmxyh@:@ogl)gumldme

s

Phenyl - pent a- oW Sndme,

2- (2 napt hyl)% Bm-lfl- -1 é}lﬁ]ggﬂ

(trans-2-Pheny) eﬁmuahl di ne,

N- (3- phenyl pr ni dine and WO

2004/ 112687 - m@g ﬁ% %ﬁ’anlc ie.

PCT/ AU2004/ 00 od according to claim

38, wherein s any one of the known

Cor onavi rus i eﬂas?t e‘?"ﬁ(l dineg 5 52. The

met hod accord W"W Eﬁm%erel n said conpound is

sel ect ed -dmethylcmmnoylguamdm
2~(triflnoromethyl)cinnamoylgnanidine,
6-methoxy-2-naphthoylguanidine,

- {4-Chlorocinmamoyl)gnanidine,

(3-Methoxycinnamoyl)guanidine,

5-bromo-2-fluorocinnamoylguanidine,
5-(N,N-Dimethyamiloride hydrochlorids,
Cimmamoylguanidine, .
(2-Methoxycinnamoyl)guanidine,
(a-Methylcinmamoyl)guanidine,
4-phenylcimmamoylguanidine,
2,6-dichlorocinnamoylguanidine,
(2-Bromocinnamoyl)gnanidine,
2,4,6-trimethyleinmamoylguanidine,
(trans-2-Phenyleyclopropanecarbonyl)guanidine,
(3~-Chlorocinnamoyl)guanidine, '
2-(1-napthyl)acetoylgnanidine,
2-ethylcinnamoylguanidine,
2-cyclohexyleinnamoylguanidine,
{4-Hydroxycinnamoyl)guanidine,
2-ethoxycinnamoylguanidine,
3-methylcimamoylgnanidine,
Z-methylcinnamoylgnanidine,



fromthe group consisting of
4-i sopropyl ci nnanoylguani di ne, 3,4-dichtoro
w@e eovaamsy! guani di ne, PCT/AU2004/000866
3-(trifluoromethoxy)ci nnanoyl guani di ne,
4-t - butyl oi nnanoylguani di ne, . .
3-isopropyl ci nnanoyl guani di ne a%grochloride, 53. The
met hod according to clain132 Mérein said virus is

the Hepatitis The nmet hod according to \
cl ai m 53, \/\her—’ecfhﬁor%‘%a‘;l%q is,selected fromthe '
group consi sti q’?narmyl guani di x- e,
.246tr|rreth 5- brono- 2-fl uoro

ci nnanoyl guam 015?56%4849: nnam)yl ) guani di ne,
25d|rrethyIC| gogpidine, 3- (1 i fluoronethyl)c

i nnar noy| guanl-’d?"ﬁfémf’mﬂ amoylguaxﬁ&ne,

4- (trifl e. or orfeteriypolybrmirrgmiloridaayvi di ne,

6- met hoxy- 2- nadstapthoyligepnidinedi ne, , -

( 2- Chl or oci nna¥bdiBis(puadina}napthalene-2,6-dicarhoxamide,
(4- Chl or oci nnaidiBis(Pephenyirognoyl)guanidine,

( 2- Br onoci- nnanekthtiiinthyipeanidine, '

2, +6- di chl or oG-@rineReHAEEL-DA-diencoylguanidine,
( 3- Br oonoci nn. DS, E,)twbﬂ@lcﬁﬁmmylgumndme,

(3-Cnl oroci nna_;r,rayd

2-(trifluoromag iqyﬂni(gi, ﬁgy gﬂﬁ-ﬁ“%é}ﬁdguamdme, )

(4 henoxybenz

3, 4-di chl orom(gm\k Erilae::;g:e’
4-isopropylcir ﬁWl e,

trans- 3-(1- na|c§3 :)Irjacr Uﬂpl di ne,
4-t-butyl cinn "t‘g ar. lonanidin
2-t-but yl ci nnamgyraan:: gua;digi;]:m €

2-et hyl ci nna (& 4 s .
met hylci nnano Yipraano)-Nrphivgyiguanidine,

ni et hoxyci nnanoyl guani di ne, WO 2004/ 112687 .

PCT/ AU2004/ 00688%rorh¢bhenyl)penta-2,4-
3- (fal | uor onetghpudgehiangy| guani di ne,

(4-Bromocinnamoyl)guanidine,
(2-Nitrocinnamoyl)gnanidine,
(3-Chlorocinnamoylgnanidine,
(4-Methoxycinnamoylguanidine, -
. 4-(trifluoromethyl)cinnamoylguanidine,
[(E)-3-(4-Dimethylaminophenyl)-2-
methylacryloyl]guanidine,
N-Benzoyl-N'-cinnamoylgnanidine,
4-phenylbenzoylguanidine,
trans-3-Furanacryoylguanidine,
N-amidino-3-amino-5-pheny!-6-chloro-2-
Pyrazingcarhoxamide,
N-(cinnamoyl)-N'phenylgnanidine,
Cinmamoylguanidine,
3-miethoxy-amiloride,
(3-phenylpropanoyl)guanidine,
3-methoxy -HMA,
Benzyoylgnanidine,
N-amidino-3 5-d1mmno-6-phynyl-2-
Pyrazinecarhoxamide, :
(Quinoline-2-carbonyl)gnanidine,
[3-(3-PyridyDactryloyl]guanidine,



2-cycl ohexyl ci nDanoyl g, an; dine,

1- napt hoyl guani di ne, 3-t-butyl ci nnanoyl guani di ne,
wda2phamnsBbenzoyl guani di ne, (5- PCT/AU2004/000866

henyl - pent a- 2, 4- di enoyl ) guani di ne, N-(ci nnanoyl)

Nphenyl guani di ne, 3-i sopropyl oi nnanoyl guani di ne

hydr ochl ori de, Benzam | hydrochlorlde

N-(3- phenylpropanoyl) N - phenyr ani di ne,

N, N - bi s(3phe ropa tfe%di%uam di ne,

3- (2-napt hyI) #1 din

5- ( N- Met hyl - s ém Hand

Di chl oroBenza @@??‘Bﬁtyl ani no- ai ni | ori de,

5-(N-Et hyl - N-i sopropyl )am | oride, (4-Methoxyoxnoyl)g
uani di ne44.4- fThe iRehiod DTG 8Rintli1) Shereindaid compound is selected
Ni troci nnaanq%{/ uani di ne, . ¢

4- et hoxyci nna 5§fgﬁﬁiﬁﬂﬂﬁ1§'ﬂn§0

(4- Hydr oxyci nnagvelityigiuemodigagnidingt r ans- 2
Fhnyl cycl opr opahiegopdiiiangigiintine, 3
- et hoxyci nnnoylfgﬁai&hlorodhm:noyiguam&né '
tetramet hyl ci nreagfhlogsntetiodty)d@mamoylgnanidine,
. 4- phenyl ci nnanyé-gikiBiodini@noylgnanidine,
t r ans- 3- FUr anachieoslbigsa rindiyi)einnanidylonanidine,
(6- Hydr oxy- 2- nagpéyebgéxylchinapbapyan@iitrni di ne, (2
Furanacryl oyl ) glispingi2rgethakyéityelogherdine,
- en- 1- yl ) ci nnarmptegylcitnasioyRnanidihgnanoy lguani di ne
hydrochl ori de, 4-BoufikitkaeyRoRiiding, ene) ani |l ori de,
2, 3-di f| uor oci r3-giERydignaniyTiuatding - (|
- napt hy1) acet oyB-@uatidcitinafoyl)guanidine,
(a- Met hyl ci nnarso@, ji-geaaiilgleas)emiloride,
(2- Ni t r oci nnanahd-8PRiptiyecrylofighatiaani | ori de,
3, 4- (nethylened%@nmﬁﬁwnumymgﬁhguamgd|ne
2- et hoxyci ni narpydihletitiaplysuiidingmoy| guani di ne, 2
phenyl ci nnanDyISQXuﬁmoanﬁﬂ;yl)cmnamoylgumndme
5-bromo-2-finorocinnamoylguanidine,
4-methyleinnamoylgnanidine,
(4-Chlorocinnamoyl)guanidine,
3-fluorocinnamoylguanidine,
3-(cyclohex-1-en-1-y)cinnamoylgnanidine,
(a-Methyleinnamoyl)guanidine,
2,3,5,6,-tetramethylcinnamoylgnanidine,
2-fluorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
3-t-butylcinnamoylguanidine,
(3-Methoxycinnamoyl)guanidine,
3-methylcinnamoylguanidine,
3-isopropylcinnamoylguaniding hydrochloride,

- (2-Bromocinmamoyl)guanidine,
3-gthoxycinnamoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,
4-ethoxycinnamoylgnanidine,
4-fluorocinmarmoylguanidine,
3.4-difluorocinnamoylguanidine,
N-(3-phenylpropanoyl)-N'-

Phenylguanidine, '
2 4,6-trimethyleinnamoylguanidine,




2- (cycl ohex-1-en-1yl)ci nnanoyl guani di ne,
2- napt hoyl guani di ne, 3 pher 2yl ci nnanoyl guani di ne,
WG2(M 16BN met hyl )ani i | ori de hydrochl ori de, PCT/AU2004/000866
5- (4-fl uorophenyl)antil ori de, -
( 3- Met hoxyci nnanoyl ) guani di ne,
2-fl uor oci nnanoyl guani di ne,
5- (3" - bronophenyl ) pent a- 2, 4- dléH%nguanldlue WO
2004/ 112687 PCT/ AU20p04/ 000866 .-,148 ‘
[ (4- Chl or opheno¥¥: gg;ﬁggﬂﬁpﬂpﬁe
( 3phexxy1pr opax " opropanseathpayl): o1 6 £ | yor o

“ci nnanoyl guani v O] ucl))roc:Lc&lar n6yl guani di ne,
2- et hyl ci nnano !

(2- Met hoxyci nnagoyt) gt oﬁfgguammnc

1- br onmo- 2- napt k_grm“m B,

3,4, 5-tri met hoxy€ AR lguanidine,
3net hyl ci nnamoylgy; WW%E%“"% 3351?‘ G5- hept - |
-en-1-yl) ci nnanpyrguan i} Phepami |
met hanesul f onat2> S5 chnainoylguanidine, _
2, 4-di chl or oci %ﬁo YL REp]a-2,4-dicnoylganidine,
(4-Nitrocinna Jam yjpropanoy)guanidine,

3, 4-di f | uor oci rAa ﬂgganéc}%e >
(E) - 3- (4- Di met iy ?4
‘met hyl acryl oyl 1'g ? I '%5 had accor di ng to
claim 32, wher & 1) "3& Yl? I“fl ° 3145’“@&’5 %e Arteritis
virus. 556. T HOYIR¥ to claimb55, wherein

'said conmpound | ,‘él fror? t he, I%roup consi sti ng

of 5-(N, N hexa ‘I. idin
( 3- Bronoci nnandy am°yg“am ©:

trans- 3- ( 1- napt 8‘ @Q

2-t-butyl ci nnarg; g n? cycl ohex- I -en- |

yl) ci nnanoyl gu r-fl-nap yl)acetc:yl

' (2-Furanacryloyl)guamdme,

N-Cinnamoyl-N',N'-dimethylguanidine,
2-(2-napthyDacetoylgnanidine and
N,N'-bis(3phenylpropanoyl)-N"-
Phenylguanidine. ,

N =3

|(D{;D

:T’l

45.  The method according to claim 38, wherein said Coronavirus is human
Coronavirus OC43,

5 46. The method-according to claim 45, wherein said compound is selected
from the group consisting of

3-methylcinnamoylguanidine,
trans-3-(1-napthylacryloylguanidine,
(3-Bromocinnamoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,

. 3,4-dichlorocinnamoylguanidine,
3-(triflnoromethyl)cinnamoylguanidine,
(trans-2-Phenyleyclopropanecatbonyl)gnanidine, .
4-isopropylcimmamoylguanidine,
Cinnamoylguanidine,
6-methoxy-2-naphthoylguanidine,



15 59. . The nmethod according to any one of clains 32

to 56, wherein said conpound is provided as a
w@b@neaseut i cal conposition according to cl ai "PCHAT2004/000866

claim$S. A nmethod for the therapeutic or prophylactic

treatment of a subject infected with or.exposed to a

virus, conprising the adm ni strﬁgl on of a conpound

according to any one of clains foStoasubJect in

need of sai t hod according to claim

58, wherein gz%l%@?’%g@ﬁ?m& 'ﬂ lf‘?h rus. WO 2004/ 112687

-149 PCT/ AU2 X fret hod according to

clai m 59, whe} Y, ?W‘T? »i's Human

| mmunodefi ci ,‘W‘F‘ﬂ’é‘m? By§uidiga  The met hod accor di ng

to claim60, e @F’W"Wﬂﬂ#ﬂ@ﬂ%d_l_s selected 5

. fromthe. gr%%mear%ﬁﬂéqxb’ﬁgmwﬁgHMdme,

(3- Chl or oci nriéWbyay-geat.fridieaoy))guanidine,

( 3- Bronloci nria yoreshokycinggmoylgnanidine and

( 2- Chl or oci nriakteyldionaeoyigiamaiine. :

(2- Bronoci nnanoyl ) guani di ne;

3-(trifluoroinethyl)cinnanoyl guani di ne,

5- br ono- 2-f | uor oci nnanoyl guani di ne,

3- net hyl 4. nnél?b;ﬁbglodmcdldn’gto claim 38, wherein said Coronavirus i is porcme

met hyl ci nng
, 3-di met hyl c%}r{{%fg}'&% ﬂﬁ‘é@]%c") Ci nnar noylguani di ne,

thoxy 2- naphthoylguanldlne

2-

2

6- ng

trans- 3- I i g R N
3, 4-di ch or OCI n%%@%%&%uan ér?ﬁ%%ﬂ:ﬁ,@ﬁ&remsmd compound is selected
2
4-
(

-

, 6-di chl oro@mﬁmﬁw&mﬁﬁiﬁgmﬁ
phenyl benzo ig% kg’é 1ci nn oyl guani di ne,

4- Chl or oci nn ﬁ’apt hoyl guani di ne,
2, 5- di net hyl CiannyLaus
C3-1 sopropyl ci TR (V]
e %ﬁﬁ Sl

(3-Bromocinnamoylguanidine,
(trans-2-Phenyleyelopropanecarbonyl)guanidine,
trans-3-(1-napthyDacryloylguanidine and
2-(2—napthy1)acetoylguamdme :

gl e
ne,”’ .

' 49,  The method according to claim 38, wherein said Coronavirus is bovine |
10 Coronvirus (BCV). | '

50.- Themethod according to claim 49, wherein said compound is selected
from the group consisting of

(3-Bromocinnamoyl)guanidine,
3-(trifluoromethyl)cinnamoylgnanidine,
6-methoxy-2-naphthoylguanidine,

- 5-(N,N-hexamethylene)amiloride,
trang-3-(1-napthyDacryloylguanidine,
Cinnamoylguanidine, ,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
2-(2-napthyDacetoylguanidine, ’
(trans-2-Phenyleyclopropanecarbonyl)guanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine and



3 phenyl cii anoylguani di ne,
(4- Bror noci nnanoyl ) guani di ne,

WG2(03assTopheny4) pent a- 2, 4- di enoyl guani di ne, PCT/AU2004/000866
3-(cyal ohex-1-en-1-yl)ci nrinoyl guanidi ne,
3-(trifluoronmethoxy)cin: zanoylguanldlne
2- (trlfluoronethyI)C|nnanoylguqﬂ% i ne,

N, N bls(3phenylpropanoyl) N nyl guani di ne,

2- et hoxyci nn %1 N—(3 :
pheroylpropan gi y guanldlne
(trlfluoronethyI)C|nnanDngua ni di.ne,

. (4- Met hékyci Iﬁmﬁﬂyiﬂ)ag@aﬁmmmhjm 38, whereln said Coronavirns is any one of
2-t-butyl ci nng

4- et hyl ci nnarm guam élg %usolat%hstemeablel

2- fluor00|nnannylguan|d|ne

phe yl ci gha
g Hy d?%)(;m]gi o Hoy{&&x}gﬁo cﬁuns ) a&grﬁlln 5714 pompound is selected
3 t but yl ci nr@nmﬂnngspammmmmof

34d|f|uor00| ani 5(NN

hexanet hyl ene) g%‘ cmuuy?‘l dins oci nnanoy| guani di ne,
WD 2004/ 11268 AL Al gg

the structure 42:1{

L |d|ne conpri sing

Il
structure 0 5 ) éﬂ Yfani di ne conpri sing the
structure N ((ﬁ‘ﬁ‘??&?ﬁi’ mRyIERBidne dydretdete: conpri si ng
the structure 10 PCT/ AU2004/ 000866 WD 2004/ 112687
PCT/ AU20833/ 0018 &fethod Bording to claim 32, wherein said virus is the Hepatitis €
5-br' ono- 2- rethoxyC||nan0ylgaan|d|ne
3- et hoxyci nndHPdyl guani di ne,
3, 40 (et hyl enedi oxy) ci nnanoyl guani di ne, .
(2 Met hoxyci nnano % uanj d| ne,, 274.DichloroBenzam |

%4y 5, dhe P@%P PHIPE &0 ARy iR iseif Aempound is selected

from the group consisting of

'-(_

PR

’SI ng the

2,3-dimethyleinnamoylgnanidine,

2 4.6-trimethylcinnamoylguanidine,
S-bromo-Z-ﬂuorocmnamoylgtmmdme,
(4-Bromocinnamoyl)guanidine,
2,5-dimethylcimamoylguanidine,
3-(h‘iﬂuorométhy1)cinnamoy1guanidinc,
4-(trifluoromethylcinnamoylgnanidine,
6-methoxy-2-naphthoylguanidine, -
(2~Chlorocinnamoyl)gnanidine,
(4-Chlorocinnamoyl)guanidine,
{2-Bromocinnamoyl)guanidine,

- 2,6-dichlorocinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
(3-Chlorocinnamoyl)guaniding,
2-(trifluoromethyl)cinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
3,4-dichlorocinnamoylguanidine,
4-isopropylcinnamoylguanidine,
trans-3-(1-napthyl)acryloylgnanidine,
4-t-butylcinnamoylguatidine,
2-t-butylcinnamoylgnanidine,
2-ethylcinnamoylguanidine,
4-methylcionamoylguanidine,
5-bromo-2-niethoxycinnamoylguanidine,



3- (2-napt hyl ) acryl oyl guani di ne,
2- (1- napt hyl ) acet oyl guat zi di ne,
\Ndzmuniﬂ$uorocinnannylguariidine, PCT/AU2004/000866
" (3-Met hoxyci nnanoyl ) guani di ne, '
~4-i sopropyi ci m anoyl guanhdi ne,
2,4, 6-trinethyl ci nnanoyl guan |d|ne
N—(C|nnan0yl) N phonyl guani di ne}¥7- 2- (cycl ohex-1-en-1 -

i di ne 2- napt h acet oyl guani di ne,
‘ % %éﬂéﬁwwﬂ 719
“.1 uu

N, N bis-(cinnanoyl)-N

ryloyl)guanldlne
It,... Benzam |
3 Puani di no,

Benzyoyl guan iamoy N phenyleuaniding., o y aui di ne,
3- (trans- hepf e " Xgﬁ?%dﬁ%%éﬂéhw 5- (NT

enylgianidine,

- phenyl guani
 Phenam'| net}

2-cycl ohexyl .

4 e%/hoxyc:l% s TEHANY 1)-N"-phenylguanidine,

2, 4-dichloro FalA ) eignidive, 5- (1+T

Et hyl - N-i sop], B _ dride,

N-am di no- 3- C Y| enei i ni no-6 phenyl -

'2pyra2|necaroq
ci nnanoyl gu

) ! dFene,
N-ami di no- 3- B H0% 2°chl or o- 2-
pyrazi necar Bpxani 1. fﬁ; ?’uor ophenyl )am | ori de,
' ey bonyl )guanl di ne,

U
lﬁpé‘(' (ﬁ%ecarbcflypm} guani di ne, 5

hmnéiycummmgﬂgumn&n%
4—pheny1cmna.moylguamdme
trang-3-Furanacryoylguanidine,
N-(&Hydroxy—Z—napthoyl)-N'-phenylguamdme,
(2-Furanacryloyl)guanidine,
3-(cyclohex-1-en-1-yl)cinnamoylgnanidine,
cinnamoylguanidine hydrochloride,
5-(N,N-hexamethylene)amiloride,
2,3-difluorocinnamoylguanidine,
2-(1-napthylacetoylgnanidine,
(a-MethyleinnamoyDguanidine,
{(2-Nitrocinnamoyl)gnanidine,
6-Iodoamiloride,
3,4-(methylenedioxy)einnamoylguanidine,
2-ethoxycinnamoylguanidine,
Cinnamoylguanidine,
2-phenylcinnamoylguaniding,
2-(eyclohex-1 -en-lyl)cmnamoy]gua.mdm&,
2-napthoylgnanidine,
3-phenylcinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
5-(4-fhorophenyl)amiloride, ‘
(3-Methoxycinnamoylguanidine,
2-fluorocinnarnoylguanidine,
5-(3"-bromophenyl)penta-2,4-dicnoylguanidine,

l‘ﬁiéi nnanoyl ) guani di ne,

(2-Nitrocin
trans- 3- Fur g
-tent - butyl




3- met hoxy. - HMA,  ( 3- phenyl propanoyl ) guani di ne,
4-t - butyl ci nnanoylguani di ne,

WG 200N IN6BY et hyl ) ami | ori de hydrochl ori de, WD PCT/AU2004/000866
2004/ 112687 -151 N, N -Bis(3 phenyl prop

anoyl ) guanxdi ne, N Benzoyl -N -ci nnanoyl g uani di ne and
1- br ono- 2- napt hoyl guani di ne. P 'AU2004/ 000866 62. The
nmet hods according to claim 60, lerei n said conpound

is selected (j.-b H&og{, ) ﬁ.n’?ati ng of 4

phenyl benzoy3 DCl’nnarmyI ) guani di ne,

ﬁ

3-(trifluoro lo Detiani 3ni.dine, 55
. and (5- PhenyX pent a- 2, 4-

et hod according to any one
) sud HYV is 10 64. The
%‘. &rein said virus is a

b2
E "'@%ﬁl‘gﬂ]ﬁiﬂge} The met hod

coffpound is

(N, N- hexanet ﬁ

di enoyl )guagi
of clainms 6

met hod accorg
Cor onavi r us.
wher ei n sai
Respiratory
according t
selected fr

ate sa
n% ing of 2,
3-difl uorom %? _degg

3, 4-di chl or ovgu %.ﬂeand

a
“4-t-butyl CI ol
3- (2- napt hyIj%{7 ugﬁ 1,:;(“ ngl)'z'
(3- Chl oroci nna i d ne
3- (cycl ohex-1-en-1-yl)ci nnanoyl guani di ne,

2, 5- di né6hy| Themethashdeenrding th adadm 32, wherein said vims is the Equme

trans-3-(lna )gﬁgyloylguanldlne
4- |sopropylcg%%§%|oy guar Adi ne,

(3- Bronoci nnarmyl )guani di ne,

S ORISR s s

(2 Chl or oci nﬁnanthplg)chpwmsntmyqf 2'4 DichloroBenz mit

5-(N,N-hexamet’hylene)a1mlonde
(3-Bromocinnamoyl)guanidine,
trans-3-(1-napthyl)acryloylguanidine,
2-1-butylcinnamoylguanidine and
2-(cyclohex-1-en-1yljcinnamoylguanidine.

© 57, . The msthod according to any one of claims 32 to 56, wherein said
compound is provided as a pharmaceutical composition according to claim

10 4 or claim 5.

58, A method for the therapeutic or prophylactic treatment of a subject
. infected with or exposed to a virus, comprisinig the administration of a
compound according to any one of claims 1 to 3 to a subject 111 need of
15 said freatment,

59.  The method according to claim 58, wherein said virus is a Lentivirus.



4 phenyl ci nnanoylguani di ne,

4(trifl u+oronet hyl) ci nnanoy4uani di ne,

w@2qotn Me8T onet hoxy) ci nnanoyl guani di ne, PCT/AU2004/000866
3-(trifluoronethyl)oi nnanoyl guani di ne, -
2- et hoxyci nnanoyl guani di ne, WO 2004/ 112687 - 152-

ci nnanoyl guani di ne hydrochl oride,  4-ethoxyei nnai

oyl guanid.i:ne, (2 BronDC|nnanU9ﬂ?guan|d|ne

2, 6-di chlgrochn i din
3,4,5-tri r8ret h%%(ﬁﬁ[@ gﬁ%?y% fagpﬁg,whercmsmdl,ennvuusm}]fuman

5-tert-butyl alroamume defiviensyl Vieus (F1B/). :
t - but yl ci nnanoyl guani di ne, 5-brono-2-fluoro
ci nnar noyl guani cl i ne, (4-Chl oroci nm anoyl ) guani di ne,

2 t - but ybLi nrigemektgd atiosttingSo claim 60, wherein said compnéund {s selected

cl ohexyl nmoyl guanj di n 6- | odoami | or i
: %rans hepfﬂ'qmtg g')j/? 13 W?ﬂ%%oyl guazzi di ne,
(4 Sr onoci nnan(eyhlgesithatioDenanidin
(4- Hydr oxyci nwmmwmé&mamuﬂ)gaﬁumN -
phenyl propanoxﬁf:hmmﬁﬂuﬂngyl)gam@h@e (3-Nitroci ma
uoy1) gua: ni di ﬂ%roﬁocﬁnuﬁbﬂwyl guani di ne, . 2-(Y
napt hyl) acet oyhgiftiotietT)cindm@y h,galﬂpam)yl guani di ne,

5- (N, N Di et hyslrawd-b afubeinkassydabhigint, de,
2- napt hoyl guaﬂkmﬂmgww@pheenyl ) axni | ori de,
2-(t fl uororretzhyéthﬁdmmayi ¢d| ne,
N- (6- Hydr oxy- 22tk ggmh uani di ne, (trans
2- Phenyl cyel oirmamerganaairy| ) guani d| ne,
N, N - bi s(3phrrﬁlmamy.a d¥lguainefy, guani di ne” ~
napt hoyI guani trahsrae(l- ﬁpm?m&,gmlgﬁgl oride, 3- rret hoxy
- HVA, met hy B didiyhiiduyringi
2,6-dichlorocinnamoylguanidine,
4-phenylbenzoylguanidine,
2-ethyleinnamoylguanidine,
(4~Chlorocnmamoyl)guamdme
2-napthoylgnanidine,

2,5-dimethylcinnamoylguanidine,
3-isopropyleinnamoylgnanidine hydrochloride,
(5-Phenyl-penta-2,4-dienoylguanidine,
3-phenylcinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
5-(3%-bromophenyl)penta-2 ,4-dienoylguanidine,
_ 3-(cyclohex-1-en- 1-yleinnamoylguanidine,
3-(mﬂuoromemoxy)cmnamoylguamdme,
2-(trifluoromethyl)einmamoylguanidine,
N,N'-b]s(Sphenylpropanoyl)-N"—phenylguamdme
2-ethoxycinmamoylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguamdme,
4-(trifluoromethyl)einnamoylguanidine,
(4-Methoxycinnamoyl)guanidine,
2-tbutyleinnamoylguanidine,
4-methyleinnamoylguanidine,
2-fluorocinnamoylgnaniding,
2-phenylcinnamoylguanidine, -
N-(6-Hydroxy-2-napthoyl)-N'-phenylgumndme,
3-t-butylcinnamoylguanidine,
3,4-difluorocinmnamoylguanidine,
5-(N,N-hexamethylene)amiloride,
 3-fluorocinnamoylgnanidine,



4-f| uoroci nnanoyl guani di ne, 3, 4-(net hyl ei edi oxy)ci

anoyl guani di ne, 5-( NNhex=et hyl ene)am | ori de,
wOboeiimesTmMoy! ) - N phenyl guani di ne, PCT/AU2004/000866

5- (N-Et hyl - N-i sopropyl ) ami | ori de,

3-rnet hyl oi nnanoylguani di ne, '

2- et hyl ci nnanoyl guani di ne, 2, 3,5, 6;

t et ranet hyl ci nnanoyl guani di ne, -1%rans- 3

Fur anacr yoyl guani di ne, (4- Met hoxyci nnanoyl ) guani di ne,

(2- Furanaeryloyl)guanldlne

( 3 ph |r|‘ L gf"
2-(2- ga ﬁﬁ§§§%¥ gﬁénld'ﬁESﬁmﬁlnnannylguanldlne

(2- thhoxyC|nnaznoyI)guaD di ne,

[3-(3- Pyrldyl)accyloyw%guanidine, 4- phenyl b

enzoyl guani di ne, ||[PCT/ 004/ 000866 WD 2004/ 112687 -153
2, 4-di eF AR @il di ne,

(3- Met anmoyl ) guani di ne,

(4- Phenoxyb- zoyl)guanldlne

(a- Met hyl ci nnanoyl ) guani di ne, :

5-(3' - bronophenyl ) pent a- 2, 4- di enoyl guani di ne,
(5Phenyl - pent a- 2, 4- dlenoyl)guartldlne

(Qui nol i ne- 2- carbonyl)guarnldlne

( PhenyinaG el Yduauias sdhidRing ¥ shhicture
Bls(an1d|no)napthalene 2, 6-di car boxam de, 6-brono-2
napt hoyl guani di nc, 1- br oro- 2- napt hoyl guani di ne,
2-chl oro-6-fi uon@i nnafHy| guani di ne,

[ (4- Chlorophenox‘.-a etyl | guani di ne, Phenami |

T, "M¥¢.Benzoyl N -ci nnanmoyl guani di ne
napthoyl) N - phenyl guani di ne.

4-phenylbenzoylguanidine comprising the structure
8] NH
‘ N/U\NHg
H
N-(cinnamoyl)-N'phenylguanidine comprising the structure

O NH
(B
A,

10



67. The nethod accordi
conpound is sel ected

wepansyt guani di ne, tr

ng to claime65, wherein said
fromthe group consisting of
ans- 3- (1- PCT/AU2004/000866

napt hyl ) acryl
6- met hoxy- - 2n
according to

human Corona
cl aim 68, whe
the group con
3, 4-di chl oroc

3-(trif|uoroné

4-t-butyl oi nn
3-isopropyl ei
+ 3-t-butylcinn
2-t-butylcinn

trans- 3- (1- nagy.

5- prono- 2- net
2,3-difluorac
napt hyl ) acryl
phenyl ci nnanl
- 3- phenyl ci nna
- 3-(cycl ohe, x-

4- phenyl-benzoy;

3-(trifluoro

-154 (4-Pheno
4-(trifluoro

2- (cycl oh+ex-
(4-) 3ronoci nn
5- NN- hexanet h
5- (4-fl uoroph
('5- Phenyl - penty
Br onoci nnanoyl
-2, 5-dinethylc
2-(tif|uorone

6nmet hoxy- 2- na

oyl guani di ne, and :
pht hoyl guani dine. 5 68. The nethod
claim 64, wherein said Coronavirus is
virus 229E. '69. TH&%et hod according to

r ompound s selected 10 from
sfgt‘%"%‘f ztﬁ ?S %’Eﬁyﬁ% ftanoy! guani di ne,
I ="
TR oot
1ol s -
%mzt"m %;EP%CIWW oc:cﬁtll oride,

r

%lne,
4 fe,
igimn%'(z

oylguanidine,
enylgnanidine,

e Qﬁﬁgypﬁﬁaﬂwﬂﬁne

Y ﬁP&.ne, WD 2004/ 112687
Irle

i, e,
b@@F g?deﬁmnapthoylgaanldlne

IE_ ﬁﬂ% Q&F%ﬁhl dine, (3
i fg‘&‘*’ﬁ%f«’é?%&zi%ﬂw
mmmmygmmmn%

E -cycloHexyle
4-ethoxycinnamoylguamnidine,
2,4-dichlorocinnamelyguanidine,
5-(N-Ethyl-N-isopropylamiloride,
N-amidino-3-amino-5-hexamethylenejinino-6-phenyl-
2-pyrazinecarboxamide, _
(a-Methylcimmamoyl)guanidine,

cinnamoylguanidine hydrochloride,
[(4-Chlorophenoxy-acetyljguaniding,
N-amidino-3-amino-5-phenyl-6-chloro-2-

! l

Ok ot

i

=
Ope !

=

Y,

c

ol 1A

| VA

- pyrazingcarboxamide,

5-(4-fluorophenylamiloride,
(trans-Z-Phenylcyclopropanecarbmyl)guamdme,
(2-Nitrocinnamoyl)guanidine, ‘
trans-3-Furanacryoylgnanidine,
1-napthoylgnanidine,
S-tert-butylamino-amiloride,

3.-methoxy ~HMA,
(3-phenylpropanoyl)guanidine,
4-t-butylcinnamoylguanidine,
5-(N,N-Dimethylamiloride hydrochlotide,



(4- d x|l oxoci rmanoyl ) guani dii e,
( 3- Met hoxyci r nanoyl ) guani di ne,
wG200mes82- f | uor oci nnanoyl guani di ne, 5- (N, N PCT/AU2004/000866
Di ntethyl)am | oride hydrochl oride,
G nnanoyl , uani di ne, (2-Met hoxyci nnanoyl ) guani di ne,
(a- Met hyl ci nnanoyl ) guani di ne, _151.
4phenyl.ci nnanoyl guani di ne, :

2, 6-di chl oroci Wel o

(2: - Br onoci nnqlggzﬁcgg%%ﬁ ;ﬁl dlfoyDguanidine,

2,4, 6-trinmet hyl. G Ih#ri?ﬁﬁéﬁg aezt rans 2
Phenyl cycl opr opanecar bony! fguani di ne,

(3- Cnl or oci nnaxnoyl ) guani di ne,

2-(1- nap@qw )'Ié)e awthplisaceeriliap preglaim 60 wherein said compound is selected
2-et hyl ci nna .

2- cycl ohexyi wﬂﬁ%’a}qgtdgﬁstgxg of 4-phenylbenzoylguanidine, (3-

(4- Hydr oxyci hmmym;!g%é)gumdnm, 3- (tnﬂuoromethyl)cmnamoylguamdme, 5-

2- ek hoxyci nn . A
3- not hyl ci nngn;l oy guan%&zamﬂ‘m%e’ and (5-Phenyl penta-2,4

met hyl ci nnangieneplignaniding,  3- f 1 uor oci nnanoyl guani di ne,
ci nnanoyl guani di ne, bydxochl ori de, :
2, 3-di net hyl ci nnarmgél gueni di ne,

- f 1 uor d8i nnZhoykhodarcoiding to any one ofclmmsﬁOtoGZ wheremsaldI-HVls
- f 1 uor oci nnggpyl guani di ne,

, 4- di f | uor oci nnanoyl guani di ne,. 5-tent- butyla

i Hb-ami | oride, 2- napthoylguanldlne

,N—BIS m di . o

N - }hl(ag(S Thany propanﬁg éﬁg‘#BW&fﬂ%smaCommms.
nethyIC|nnanDnguan|d|ne 5-(3'-bron

phenyl Jsgent §pm
3,5,4,-tei xarrefélﬁgcf Cl nnagm guanﬁ&hermsmlcomnamlstheswm
-e

t hoxyci nnAnﬁyRWmm&yedrommﬁﬁﬂ) 000866 WO
004/ 112687 - 155
;N - bi s%pheﬂ;lll prrpanoyl ) - N - phenyl guani di ne,
¢ method according to claim 65, wherein said compound is selected

from the group consisting of

zmwmo'bzz< WhNI]

2,3-difluorocinnamoylguanidine,
3,4-dichlorocinnamoylguanidine,
4-t-butylcinnamoylguanidine,
3-(2-napthyl)acryloylguanidine,
(3-Chlorocinnamoyl)guanidine,
3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
2,5-dimethylcinnamoylguanidine,
frans-3-(1-napthylacryloylgnanidine,
4-isopropyleinnamoylgnanidine,
(3-Bromocimmamoylguanidine,
6-methoxy-2-naphthoylguanidine,
5-(N-Methyl-N-isobutyl)amiloride,
3-phenylcimmamoylguanidine,
(2-Chlorocinnamoyl)guanidine,
2'4 DichloroBenzatil HCI,
4-phenylcinnamoylguanidine,
4-(triflnoromethylcinnamoylguanidine,
3-(triflnoromethoxy)cinramoylguanidine,
3-(trifluoromethyl)cinnamoylguanidine,
2-ethoxycinnamoylguanidine,



(4- Mot hoxyci nnanoyl ) guaxi i di ne,
(2- Chl or oci nnanoyl ) guani di ne,

W@ 300Mi11268T 1 nnanoyl ) guani di ne,

4- et hoxyci nnanoyl guani di ne,
3,4, 5-trimet hoxyci nnanoyl guani di ne,

. 2-(2-napt hyl)acet oyl guani di ne,

( 3- phenyl propanoyl )

N phenyl guani di ne, .5- (2t - brom)ph nyl ) penta-2, 4 .

di ennoyl gua pTNe Ml
(2-Nitroci nrham;}i rime

3- Chl oroci
E4 ‘Met hoxycﬁ?g}@g‘m{

4-(trifl
(65 (4 D

nmet hyl acryl gyt

N- Benzoyl -

. 4- phenyl ben 43_&

a(n‘h: Iy Egagﬂlmnoyl ) gua ni di ne,

]

i

aﬁ I ne,
S ﬁﬁggi jrae

. Hig idine ‘
t -3-F o o
fE - e

Pyrazi necar R¢

londe, .
(ci t manoyl) phenvalanidi-ne nnanoyl guani di ne,
3- et hoxy- Ay ar tim y &:f?m]nﬁlﬁ Panovi ) gani di ne,
3-nmet hoxy U an rene, N . ;
am di no- 3,5 - ; zi necar hoxam de,
(Quin.olive e TLE
[ 3- (3- Pyddy [ﬁ'i:lhe
N-Ci nnarmyl *dl ne, N (2-napthoyl)-N
- phenyl guan ﬁ&g aleetyl ) guani di ne.

PCT/ AU2004/
. 68, wherein
consi sting 7%

]
&
i
: rding to claim
egﬁ'l e g‘g‘?ec‘f"edg fromthe group -
5 Qﬁ}f a{;(’_llﬂglq&rmyl guani di ne,
2~(triﬂuoromethyl)cinnamoylguamdine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
N;N™-bis(3phenylpropanoyl)-N"-phenylgnanidine,,
1-napthoylguanidine,
Benzamil hydrochloride,
3-methoxy —HMA,
4-methyleinnamoylguanidine,
4-fluorocinmamoylgnanidine,
3,4-(methylenedioxy)cinnamoylguanidine,
5-(N,N-hexamethylene)amiloride,
N-(cinnamoyl)-N'phenylguanidine,
5-(N-Ethyl-N-isopropyl)amiloride,
3-meéihyloinnamoylgnanidine,
2-methylcinnamoylguanidine,
2,3.5,6,~tetramethyleinnamoylguanidine,
trans-3-Furanacryoylguanidine,
(4-Methoxycinnamoyl)geanidine,
(2-Furanacryloyl)guanidine,
(3-phenylpropanoyl)guanidine,
2-(2-napthyl)acetoylguanidine,
Cinnamoylgnanidine,
(2-Methoxycinnamoyl)guanidine,
[3-(3-Pyridylacryloyl]guanidine,
4-phenylbenzoylgusnidine,

25

PCT/AU2004/000866



4-1i sopropyl ci nnanoyl guani di ne,

3, 4-di chl or oci nnanoyl guani di ne,
wa2qotnifeBuor onet hoxy) ci nnar, aoyl gua ui di ne, PCT/AU2004/000866

2, 6-di chl or oci.nnam oyl guani di ne, ’

2- (cycl ohex-1-en-1yl)ci nnanoyl guani di ne,

2-cycl ohexyl ci nnanoylguani di ne, ¥¥)2004/112687 -156

5-bronn-2-nethoxycinnannylguaniélne 2 phenyl oi t ma

aoylg | ani d'f‘@-dlcm%f&mgﬁﬁéi LRAAECY! guani dine,

- phenyl cin Al 2

(3- Bronoci n ]ﬂp&ﬁ;gj B amdgxe,(N N hexa

met hyl ene) a _m~
trans-3- (I-W"4 dvord %\{ﬂld@@l di ne.

' 3-(2napt hyI ,

24-di chtoro 5:):’) 2%‘11"“"3]’;@;“3111611116,
3- (tnfluoro %‘f&?né,
5brom)2t| jan |’nc,

4- met hyl ci nr}@ s
(4- Chl oroci mgﬂ
3-fl uoroci nig E
3- (cycl ohexl 11&[3:
(a- Met hyl ci
- tetranet hyl

2-f1 uoroci npg
1gnanidine and
(3-Nitroci n?g&% )
2, 5-di met hyl ci nn %D ?gu nl%}ﬁ]edmeS t
butyIC|nnanDngU|n|d|ne
( 3- Met h(ﬁ?ym ﬁ‘hgmﬁlbcﬂ peendingitoeaim 65, wherein said compound is selected
3- et hyl ci nngpmy,
3-i sopropyl ci man, % ii l?géﬁ%}glﬁﬁiémﬁ“énrogcgﬁ?%?’m gans-s -
( 2- Bronmoci nn amwl)ﬁgubwﬁmnhm, and 6—methoxy—2-naphﬂmy]guamdme,
hoxyci nnazuoyl guani di ne,
(5 Phenyl - pent a- 2, 4- di enoyl ) guani di ne,
( 2- Chl orf8ci nﬁh@yﬁ?@mmrdnig meqlalmzﬁélewlmmy salmﬁamn@vhxgs is uman

[ani l'ine, 4CB§0HM§2W”DV| guani di ne,

alt,

69.  The method according to claim 68, wherein said compound is selected
10 from the group consisting of

4-isopropyleinnamoylgnanidine,
3,4-dichlorocinnamoylguanidine;
3-(trifluoromethoxy)cinnamoylguanidine, -
4-t-butyleinnamoylgnanidine,
3-isopropyleinnamoylgnanidine hydrochloride,
3-t-butyleionamoylguanidine, -
2-t-butylcinnemoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
5-bromo-2-methoxycinmamoylguanidine,
2,3-difluorocinnamoylgnanidine,
3-(2-napthyDacryloylgnanidine,
2-phenyleinnamoylguanidine,
3-phenylcinmamoylgnanidine,
3~(cyclohex-1-en-1-yl)cinnamoylgnanidine,
4-phenylbenzoylguanidine, :

- 3-(trifluoromethyl)cinnamoylguanidine,



3, 4-di fl uor oci nnanoyl guani dine, N (3
phenyl propanoyl ) - N Phenyl guani di ne,
WQ@2eb4812687 met hyl ci nnanoyl guani di ne, PCT/AU2004/000866
2- met hyl ci nnanoyl guani di ne,
(firsts-2- Pbenylcyclopropanecarbonyl) guani di ne,
(4- Phenoxybenzoyl.) guani e,

Met hoxyci nnanoyl ) guani di ne, '"}ﬁ#ém)yl guani di ne,

3, 4- (et hyl enegi ' | ni di ne, .

N, N -Bi s(am di p éﬁ@x e ;% &%r boxan de,

2, 3-di net hylci arﬁ)}y- i p%oyglmni

5- (3' - br omophef BhRta Y °IH? IEnepidiRg: di ne,

N, N- Bi s(3- phe % ig%: ue,

2, 3-di fl uoroci Ay leanailoride, napt hoyl guani di ne,

PCT/ AU2004/ 000 ge8thariesabiines 12687 - 1. 57 0- met hoxy- 2
. napht hoy! guarf @eﬂuosrpbwy&mmﬂwc,hw yam | ori de

hydr ochl or i de(5-Phenyl-prosasd4-ienoyBenayidins, di ne,

2- napt hoyl gu adﬁﬁrmmcnmmnoﬁ)gmnidine,

uaaet | aoxyci 2ihidipctylannaioytzuanidine,

2- (trifl uor om2t(riflupminethyeiyagiosizatidies,

ci nnanoy| guaniéehtiboxypeiaphthidydgiatidine ( 4

I'i ydr oxyci nnamyhioghisininfi iding,

. 5- (4~ f | uor ophenyeliRRiditikine@)euanidine,

2- (1- napt hyl ) 3apé:R0.bBMedk: |guanidine,

(2- Furanacrylg PR I-N N
di net hyl guani gy ﬁoyl tﬁy apt hyggjrget guanl di ne and

N, N bi s(3phe Jf:i] henyl guani di ne.
PCT/ AU2004/ Oog‘ﬁ %'P Em cha’lccordl ng to claim
64, wherein sgl enycmnamoylgu;ﬂ:?c’u lS uman

‘—r
O
:')

2 6-d1ch]orocmnarnoy1guamdmc,
(2-Bromocintamoyl)guanidine,

2,4 6-trimethylcinnamoylgnanidine,
(trans-Z-Phenylcyc]opmpanecarbonyl)guamdme
(3-Chlorocinnamoyl)guanidine,
2-(1-napthylacetoylguanidine,
2-ethyleinmamoylguanidine,
2-cyclohexylcinnamoylguanidine,
(4-Hydroxycinmamoyl)guanidine, .
2-gthoxycinnamoylguanidine, !
3.methylcimmamoylguanidine,
2-methylcinnamoylguanidine,
3-fluorocinnamoylguanidine,
cinnamoylguanidine hydrochloride,
2,3-dimethylcinnamoylguanidine,

- 2-fluorocinnamoylguanidine,
4-fluorocinnamoylguanidine,
3,4-difluorocinnamoylguanidine, .
S-tert-butylaming-amiloride,
2-napthoylgnanidine,
N.N-Bis(amidinonapthalene-2, 6-dicarboxamide,
N,N'-Bis(3-phenylpropanoyl)guanidine,
4-methylcinnamoylgnanidine,
5-(3“-bromophenyl)penta-2,4-dienoylguanidine,
2,3,5,6,-tetramethyleinnamoylguanidine,
3-sthoxycinnamoylguanidine,



Coronavirus OC43, 5 72. The nmethod according to claim

71, wherein said conpound is selected fromthe group
w@orvgitsis8hg of 3-met hyl ci nnanobylguani di ne, PCT/AU2004/000866

t rans- 3- (1- napt hyl ) acryl oyl guani i +di ne, '

(3- Bronoci nnanoyl ) guani di ne,.

(2- Chl oxoci nnanoy1l) guani di ne,

3, 4- di chl or oci nnanoyl guanj di ne,

15
e R e

4-i sopropyl cin i’y b‘% ’nnarmyl guani di ne,

6- met hoxy-2 n NOY K
2, 4-di chi or oci TR ma K g g

-155- :

(4- Chl oroci nn °éﬂ5"}%m n%-(N N
bexxanet hyl en% yeinnamgylguanidine,

‘Br onpci nnanoy!| ihyasetoylgnanidine,

2, 6-di chl or ooi yipenaniosh)-AE-phenylguanidine,

5- br ono- 2- nethoxycinnannylguanidine, (5

Phenyl - pent a- 25 ﬁ I%Qf'ilgqll_ne 3-(tn
| uor onet hoxy) G4 di né and
2-t-butylci nuatg@f guan?ﬁne,-rhe met hod accordi ng

to claimé64, vVirus is porcine

. respiratory Oq chﬁﬂ&n i@ 2004/ 112687 -158 5
10 PCT/ AU2004/,§)§@.;&{§,§yc e g d according to claim
Zins“‘;?rﬁg”o?%g AR ‘ B or i de, O

i sti [
6- met hox3r - 2- | % @tﬁyé&]ﬁ @nnarmyl I g uani di ne,
N (3-phenyl pr@ﬁﬁ@&)ﬁl
3-netliylei NN 9‘
Br onoci nnarmy

Pyramnecamoxmmde,
N-(cinnamoyl)-N'phenylguanidine,
Cinnamoylguanidine,
3-methoxy-amiloride,
(3-phenylpropanoyl)guanidine,
3-methoxy -HMA,
Benzyoylguanidine, -
N-amidino-3,5-diamino-6-phynyl-2-
Pyrazinecathoxamide,
(Quinoline-2-carbonyl)guanidine,
[3-(3-PyridyDacryloyl]guanidine,
N-Cinnamoyl-N',N-dimethylguanidine,
N-(2-napthoyl)-N'-phenylguanidine and
(Phenylacetyl)guanidine.

70.  The method according to claim 68, wherein said compound is selected
from the group consisting of ‘

2-t-butylcinnamoylgnanidine,
4-isopropylcinnamoylguanidine,
3,4-dichlorocinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
2-(cyclohex-1 -en-lyl)cumamoylguamdme,
2-cyclohexylcinnamoylguanidine,



trans-3- (1 -napthyl)acryl oyl guani di ne. and
2-(2-napthyl )acetoyi tanidine. 75. The nethod

waemendiesy to claime64, wherein said Coronavi rRGI/AB2004/000866
bovine Coronvirus (BCV). 76. The nethod according to
claim 75, wherein said conpound is selected. fromthe
group consi sting of (3-Bronoci ngﬁrmyl ) guani di ne,
3-(brifluoromnethyl)ciimnoyl gti di ne,

6- net h 2-
S i %ﬂ%ﬁm

trans- 3-(1- napt
Ci nnanoyl guani dj
( 5- Phenyl - pent ggg?ylgm%] d| ne, 2-(2
napt hy1) acet oyl Gkl Bt eneammiorite,
(trans-2- Phenyl %) o o .3;0 uani dine, N-(3
phenyl pr opanoyl 1 e and - _

- 4-phenyl benzoyl;gb_a{fﬁl ¢m Wehani ’? met hod accor di ng
to claim64,

o1 f
t he known Coronsa Dﬁg&iﬁf& gﬂ%ﬁ? %ulaﬁgm' f] '?g%l gni. o78.

The net hod accol{_ blﬂ € %i n sal d
conmpound is sel
4-i sopropyl ci n Qﬂib

3, 4-di chl or oci an egliaen- ” }Clguaﬁidine
f1 uor onet hoxy) % . Lﬁ t’&?‘mmne >

4-t-butyl ci nna
3-1 sopropyl ci nng

. 2004/ 112687 -1 /ﬁg
-according to cl

Hepati tis csoﬁwﬁ"‘" °
wherein said c

Nd.,Jd:
. . X VI
consi sti ng of %,_uwm ::géﬁ Ny y guani di ne,

2,4,6-trinmethyls |
5- brono-2-f I’ uor;ib' 1 adnghydrochlonde,

(4- Bronoci nnanéy
2, 5-di t hyl
Rt e o —

4-ethoxycinnamoylguanidine,
4-fluorocinnamoylguanidine,
3,4-difluorocinnamoylguanidine,
N-(3-phenylpropanoyl)-N'-
Phenylguanidine,
2,4,6-trimethylcinnamoylguanidine,
2-methylcinmamoylguanidine,

- (trans-2-Fhenyleyclopropanecarbonyl)-
guanidine, ‘
(4-Phenoxybenzoylguanidine,
(2-Methoxycinnamoyl)gnanidine,
Cinnamoylguanidine,
3,4-(methylenedioxy)cinnamoylguanidine,
N,N'-Bis(amidino)napthalene-2,6-
Dicathoxamide,
2,3-dimethylcirmamoylguanidine,
5-(3'-bromophenyl)penta-2,4-dienoylguanidine,
N,N'-Bis(3-phenylpropanoyl)guanidine,
2,3-difluorocinnamoylguaniding,
1-napthoylguanidine,

56 79< The met hod
'g virus is the
|n’g to claim79,

5 fromthe group




4- (trifluoronethyl)cinn=oyl guani di ne,
6- met hoxy- 2- napht hoyl guani di ne,

W@ 2008hiw8DCi nnanoyl ) gaai i di ne, PCT/AU2004/000866
(4- Cnhl or oci nnanoyl ) guani di ne, ~ (2-Brono :
ci nnanoyl ) guani di ne, 2, 6- dlchlor00|nnanDyJuan|d|ne
(3-Bronocinnannyr)guanldlne 157
(3- Chl oroci nnanoy!l ) guani di ne,

2-(trifluoromnet %Qﬂgdxmm%%%ge

(4- Phenoxybenzoglog 3 "
3, 4-di chl oroci ng%%ﬁuﬁ oride hydrochloride,
4|sopropyIC|nn e, irans 3- (!

‘napt hyl ) acryl Oyh.@%"ﬂtﬁin Bﬁmnmam
4-t-butyl ci nnanpy u&em ﬁ 021 dlne

but yl ci nnaxnoyl gﬂﬂﬂoglggﬁnm oﬁ&é ma’ noyl guani di ne,
4- et hyl ci nnanoyl; dme

5- br ono- 2- net h05..¥4;‘.ﬂ
3- (trifluoronet ReXyanfivhyE d| ne, ,
d %

2-cycl ohexyl cin 1 napt hoyt guaui di ne,
3-t-butyl ci nnanRytisHaaMl p

4- phenyl benzoyl g gbﬁgkaﬁﬁgﬁﬁgﬁgﬁd%%nta

2, 4- di enoyl )guam\ﬂlbiae enylpropanoyl)-N"-

N-(C|nnan0y1) Nhﬁﬁﬁ?%ﬁ%ﬂ%ﬁng g

3-i sopropyl ci nnanoy gaanldlne hydr ochl ori de, Benzaml
hydrochlorld

e
phenyl pr &;‘P }ﬂﬁl(i]Od ﬁﬂ?@dﬂgg@dﬂm%yherem said Coronavims is human

N, .1 -bi s(BpWMﬁﬁ,gmgyl )-N - phenyl guani di ne,
3- (2-napt hyl)acryl oyl guuani di ae, 5-(N Methyl N

i sobutyl)amloride,” 2'4 Dichl oroEenzanm | HCl,

5-tert-bptyl afk pemad &b&r@ﬁg ‘Et?clmﬁz 71, wherein sald compound is selected

5- (N- Et hyl - N-|so ropyl)am| ori
(4- Met hoxyc:| rt&mwmlﬂmaef V\D 2004/ 112687 -16

( 3- phenyl pro@%ﬁbﬂ&ﬂ&&%@]&iaﬂ&n‘é})m“ sing the structure
trans-3-(1-napthyl)acryloylguanidine,
(3-Bromocinnamoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,
3,4-dichlomcinnamoylgua1ﬁdine,
3-(trifluoromethyl)cinnamoylguanidine,
(Uaus-Z-Phenylcyolopropanecarbonyl)guamdme,

* 4-isopropylcinnamoylguanidine,
Cinnamoylgnanidine,
6—methoxy—2—naphﬂwylguamdme,
2,4-dichlorocinnamolyguanidine,
(4-Chlorocinnamoyl)guanidine,
5-(N,N-hexamethylene)amiloride,
(4-Bromocinnamoyl)guanidine,
2,6-dichlorocinnamoylguanidine,
5-bromo-2-methoxycinnamoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,

* 3~(trifluoromethoxy)cinnamoylguanidine and
2-t-butylcinnamoylgnanidine.

73.  The method according to elaim 64, wherein said Coronavirus is porcine
respiratory Coronavirus (PRCV).



NH N NH2 H PCT/ AU2004/ 000866

N, N - bi s- (ci nnanoyl ) - N'- phonyl guani di ne conpri sing the
w@reowai128E S N- ( 3- phenyl pnpanoyl ) - N phenyl guaPCTAT2004/000866

conprising the structure ‘

N, N - bi s(3phenyl propanoyl ) - N'- phenyl guani di i ne

conprising the structure WO 2004/ 112687 - 160

4-f | uor oci nnamoyl guani di ne, (3138

Ni t roci unanoyl ) guani di ne, -4-ethoxyci nnanoyl g

uani di ne, (4-Hydroxycinnanoyl ) guani di ne,

(trans- 27Pherfieayathod prapdnee al:be M?/ I“)h@mm'am ddpound is selected

3- et hoxyci nnagoy h}guanl di ne 2f 3,

t et ramet hyl ci'hha Singe .

4- phenyl ei nnani}m,yuﬁmmlathwane)amnm 3 - Furanacryoyl

guani di ne, N- (Gubthotyedyaphthbgighdatdie) - Nohenyl guani di ne, .

(2- Fur anacryl ofihyapegipughidiee, 3- (cycl ohex 1-en

1-yl)ci nnanoyll@{&aphedylpﬁpmogl)mmylggmﬁcﬁn@ ue

hydr ochl ori de,3-methidinndaevipunediby| ene) ami | ori de,

2,-3- di f | uor oci (3Baemy:hguatyishinngdine,

2- (1- napt hyl )e(n-msézyﬂ’lgﬂﬁaj'cdipﬁ@anecarbonyl)guanidine,

(a-. Met hyl ci nnewsy|()-gapdyleirieylguanidine and

(2-Ni | roci nnain@yapigyidesdylpenidif: | odoanyl ori dc,
3, 4- (nethylenedloxy)0|nnannylguanldlne

2oy 1A TEy P OHAACHE o cey hy TRYRA fal Carpapyiru s bovine

yl') ci ananpoy ICyteavingi (BEV). 2- napt hoyl guani di ne, 3
phenyl ci nnanoyl guani di ne, . 5-(N, N Dinethyl)am | oride
hydrochl ori de, 5-(4-fluorophenyl)am | oride,

( 3- Met hozéyci Theuetibg godiding tdeleim 75, whermn said compou.nd is selected
from the group consisting of '

(3-Bromocinnamoyl)guanidine,
3-(trifluoromethyl)cinnamoylguanidine,
6-methoxy-2-naphthoylgnanidine,
5-(N.N-hexamethylene)amiloride,
irans-3-(1-papthyl)acryloylgnanidine,
Cinnamoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
2-(2-napthyDacetoylguanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine a:nd
4-phenylbenzoylguanidine.

10

77.  Themethod according to claim 64, wherein said Coronavirus is any one of
the kmown Coronavirus isolates listed in Tabls 1.

78.  The method according to claim 77, whetein said compound is selected
15 from the group consisting of

4-isopropylcinnamoylguanidine,
3,4-dichlorocinnamoylguanidine,
3-(trifluoromethoxy)cimamoylguanidine,
4-t-butyleinnamoylguanidine, ]
3-isopropyleinnamoylguanidine hydrochloride,



2-fl uor oci nnanoyl guani di ne,

5- (3" - bronophenyl ) pent a- 2, 4- di enoyl guani di ne,
W ¢4/ Tid68T ophenoxy- acet yl ] guani di ne, PCT/AU2004/000866

' ( 3- pbenyl propanoyl ) guani di ne, :

2-chl oro- 6-fl uor oci nnanoyl guani di ne,

3-fl uor oci nnanoyl guani di ne,

2- nethyIC|nnanDnguan|d|ne -159-
‘rzor'\:ﬁt gonaglt E’gl% gélfﬂg)m &)ﬁc %olmm%s wheram said virus 1stheHcpatmsC

(
b
3,4, 5-trinct kaxgci nnanoy!| gI ani di ne,
3-
3

nmet hyl ci nnanoyl guani di ne,
-(trans-hept-1-en-1-yl)oi nnanoyl guanidi ie, Phenanil
met hanes 89.f orfdeenetimid agcoRtiv tdictatth 89, avhersin said compound is selected
ci nRanl ol ygu 4 chnannyl)guanldlne
3, 4gd|flugro?ﬂﬁga yFﬁJé“ﬂcﬁﬁég
[ (E) - 3- (4- Di aslithsthyletivnaihipn
nEthyIacrylO&Hﬁgmmmmﬁhmﬂmmﬁﬁ&kﬁmﬁg04/000866 WO
2004/ 112687 S-bfvinoRX-Mhchbi2@R4bP0066e, 81. The nmet hod
accor di ng t o(4eBramoribmon)@iagtidihesai d virus is the
Equi ne  Art e2bidirsetiyiloinamo@iguanidie, met hod according to
clai m 81, wha(eilmrenédylpompacylghahidingel ected 5 from
the. group césflsiromeghylfcinnamoylguanidine,
5- (N, N- hexan@hﬁ@bﬂﬂﬁh@]ﬁlﬂo@fg&ﬁ%thne (3- Bronoci nnam)yl )g
uani di ne, t@Reoreitrbmogpiuaitiinacr yl oyl guani di ne,
2-1 - but yl ci n@gChiyrbgnamoggieniaime 2- (cycl ohex-1-en-|
y1) ci xnnau of{Byomoditiap@yldianidihie nmet hod according to
any one of . &iicklofinhandnanbiaeei n said conpound is
provi ded as (d-Epbrascimmsioiligatidiegnposi tion according to
claim 4 or (@iChlondnnain®ylfhanidind met hod of down
regul ati ng -feifdoranehyleinnaaietidhenct i onal activity
in a cell in#thémmaybshidyl)guaididés, conprising contacting
sai d cel | wi3Adishlorocinmmbyituaddias,di ng to any one of
clainms 1 t o 43isopropylcinnamoylguanidine,
trans-3- (l-napthyl)aoryloylguamdme
4-t-butylcimamoylguanidine,
2-t-butyleinnamoylguanidine,
2-ethylcinnamoylgnanidine,
4-methyleinnamoylgnanidine,
S~bromo-2-methoxycinnamoylgnanidine,
3-(iriflucromethoxy)cinnamoylguanidine, .
2-cyclohexylcmnamoylguamdme,
1-napthoylguranidine,
3-t-butylcinnamoylguanidine,
4-phenylbenzoylgnanidine,
(3-Phenyl-penta-2,4-dienoyl)guanidine,
N-(cinnamoyl)-N'phenylguanidine,
3-isopropyleinnamoylguanidine hydrochloride,
Benzamil hydrochloride,

' N—(3—phenylpropanoyl)-N’-phenylguamdmc,
N,N-bis(3phenylpropanoyl)-N"-phenylguanidine,
3-(2-napthylacryloylguanidine,
5~(N-Methyl-N-isobutyDamilotide,

2'4 DichloroBenzamil HCI,
S-tert-butylamino-amiloride,
5~(N-Ethyl-N-isopropyl)amiloride,
(4-Methoxyeinnamoyl)gnanidine,




15 85. The nethod according to claim 84, wherein said

virus is a Lentivirus. 86. The nethod according to
web@im B8] wherein said Lentivirus is Human  PCT/AU2004/000866

| mmunodeficiency Virus (HV). 20 87.° The net hod

according to claim86, wherein said nenbrane ion

channel is the HV Vpu nenbrane i on channel. 88. The
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15 ' 85.  The method according to claim 84, wherein said virus is a Lentivirus.

86.  The method according to claim 85, wherein said Lentivirus is Human
Immunodeficiency Virus (FIV).

20 87.  Themethod according to claim 86, wherein said membrane ion channel is

the HIV Vpu membrane ion channel. -

© 88.  The method according to claim 87, wherein said compound is selected
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2-(2-napthyl)acetoylguanidine,
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(2-Methoxycinnamoyl)guanidine,
[3-(3-Pyridyl)acryloyl]gnanidine,
4-phenylbenzoylguanidine,
2,4-dichlorocinnamolyguanidine,
(3-Methoxysinnamoyl) guanidine,
2-fluorocimamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
(a-Methylcinnamoyl)guanidine,
5~(3"-bromophenyl)penta-2,4-dienoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
{Quinoline-2-carbonyl)guanidine,
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according to B1(Znsatpdacrylerledqnifi®i d virus is the
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Hepatitis C vBchIqhé’x-hﬁm‘bWQnmmYlmﬁlﬁél 100. The
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5-(N,N-hexamethylene)amiloride,
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. 5-(4-fluorophenyl)amiloride,
(5-Phenyl-penta-z,4-dianoﬂ)gqﬁnidine,
(3-Bromocimamoyl)guanidine, -
2,5-dimethylcinnamoylguanidine,
2-(trifluoromethyl)cinnamoylgnanidine,
6-methoxy-2-naphthoylguanidine,
{4-Chlorocinnamoyl)guanidine,
(3-Methoxycinnamoyl)guanidine,
5-bromo-2-flnoroginnamoylguanidine,

5- (I\TN—Dimethyl)amilonde hydeochloride,
Cinnamoylguanidine,
(2-Methoxycininamoyl)guanidine,
(a-Methylcinnamoyl)guanidine,
4-phenyleinnamoylguanidine,
2,6-dichlotocinnamoylgnanidine,
(2-Bromocinnamoylguanidine,
2,4,6-trimethylcinnamoylguanidine,



(4- Bronoci nnanoyl ) guani di ne,
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2- et hyl ci nnanpyheiiddiiraing@guaniine,

- met hyl ci nnanpysdivdiindmb@guanidine,

5- br ono- 2- net @g.di ne,
3-(trifl uoron%ﬁW%w| ne,

2-cycl obexyl Chplyl 1&Hﬁ'ﬁio§lgﬁ§‘mdmé napt hoyl guani di ne,
3-t-butyl ci nnaf AR A dAGnidine,

4- phenyl benzoyl o .
( 5- Phenyl - pené”- 1%5 on 1 dine,., ¢ di ne,

N- (ci nnanmoyl ) 3

3-i sopropyl ci ﬁnd 15‘8:“ re“ﬁlﬁiﬁydrochl ori de Benzam |
hydr ochl or i de 2%P

pheny| prrpanoy lm %1% -dicarhoxamide;
N, N -bis 3phe °%%’am di ne, W
2004/ 112687 - | oyl guani di ne, "5-(N
Met hyl - N i sobét(?l-b)f%tmnhm )@@ﬁa y lé‘l‘ﬁ%%ﬂ“l?Benzam I (
"HCl, 5-tert @m@ﬁ,ﬂmamﬂaahinn@mmmﬂe
3-gthoxycinnamoylguanidine,
N.N'-bis(3phenylpropanoyl)-N"-phenylguanidine,
(4-Methoxycihnamoyl)guanidine, :
(2-Chlorosinnamoyl)guanidine,
(3-Nitrocinnamoylguanidine,
4-ethoxycinnamoylguanidine,
3,4,5-rimethoxycimmamoylguanidine,
2-(2-napthyljacetoylguanidine and
N-(3-phenylpropanoyl)-N-phenylgnanidine.

P |

-

06. 'Themethod according to claim 91, wherein said Coronavirus is any one of
the known Coronavirus isolates listed in Table 1. '

97.  The method according to claim 96, wherein said compound is selected
from the group consisting of

4-isopropyleinnamoylguenidine,
3,4-dichlorocinmamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine, -
4-t-butylcinnamoylgnanidine,
3-isopropylcinnamoylguanidine hydrochlondc,



5-(N-Et hyl - N-i sopropyl )am | ori de,
(4- Met hoxyci nnanoyl ) guani di ne,

wd2d0ka 68T manoyl guani di ne, PCT/AU2004/000866
(3-Ni troci nnanoyl ) guaddi ne, - ‘
4- et hoxyci nnanoyl guani di ne,
(4- Hydr oxyci nnanoyl ) guani di ne,’
(trans-2- PhenylcyclopropaecarboH@T)guanldlne
3-et hoxyci nnanoylguani di ne, 2, 3,5, 6;
tetrainet hyl ci nnaneyl guuani di ne, 4
phenyl ci ggnamiyt gisthod aicading to claim 84, wherein Sald virus is the Hepatms C
trans- 3- Furanacryoylguanldlne N-( 6- Fydroxy
2-napt hoyl ) - ®¥heny! guani di ne,

T (2- Furanacryloyl)guanidine 3- (cyclohex

iy ochI1 1 e et SR A e RO PIFgrans fon chammel i

2, 3-di | uor Ocmﬁﬂdﬁmﬂsgllﬁfubﬂvmmbmne ion channel.
2-(1' -napt hyl )acetoylguani.di ne, (a
Met hyl ci-nnanoyl ) guani di ne,
(2-Nitr qwonnmmbﬂmauwmdin@@o claifir op oBeei lsait betepound is selected
3, 4- (nethylegedl C|nnanD§I9uan|d|ne
2- et hoxyci nn HHOBSEE °L G nnanoyl guani di ne,
2- phenyl oi nnasmEyeiyRsinehin gnmﬁh&§yclohex | -en-1
y1) ci nnanoy | gu g Gmmgﬁg 4, guani di ne, 3
phenyi dnnanmosiheHP-ficRRinbm oyisiinidivget hy 1) am | ori de
hydrochlorlc@pgnﬁammﬂm&hﬂﬂ#@ﬂhgﬂyl)atnlIorlde
(3- Met hoxy ci ps\anmusiylcitinanb gl pgidine,
2- 1 uor oci nragEkdEsAhYcAtamo B kddine,
- bromphenyl#aﬁmoaoﬁe )dmﬁmwlgwﬁamel -ne,
[ (4- Chl or ophemekvxyaFSipithba gmmnw
(3- pheny! pr qpammyhoieidMBy1
2-cbl oro-6-f REHHHANT amgdlne
3- f I uor oci NnnaMmhesiaRmeVRanidine, -
2- et hyl ci. m zevBi¢hieieiRhahdyuanidine,
~ (3-Bromocinnamoyl)guanidine,
(3-Chlorocinnemoyl)guanidine,
2~(trifluoromethyl)cinnamoylguanidine,
(4-PhenoxybenzoyDguaniding,
3 4-d1chlorocmnamoylguamdme,
4—1sopropy1cmnamoylguamdme
© trans-3-(1-napthyDacryloylgnanidine,
4-t-butyleinnamoylguanidine,
2-t-butyleinnamoylgnanidine,
2-ethylcinnamoylguanidine,
4-methylcinnamoylguanidine,

. 5-bromo-2-methoxycinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
2-cyclohexylcinnamoylguanidine,
1-napthoylguanidine,
3-t-butylcinnamoylguanidine,
4-phenylbenzoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
N-(cinnamoyl)-N'phenylgnanidine,
3-isopropylcinnamoylguanidine hydrochioride,
Benzamil hydrochloride,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
NN-big(3phenylpropanoyl)-N"-phenylguanidine,




(2 Met hoxyci nnanoyl ) guani di ne,
1- br ono- 2- napt hoylguani di ne,
 WG2aosnmeshoxyci nnanoyl guani di ne, 3
- met hyl ci nnanoyl guai di ne, 3-(tran
-kept -1 -en-I-y1)ci nnanoyl guani di ne,
met hanesul f ouate, salt, PCT/ AU200
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PCT/AU2004/000866
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said infected cell.
m 102, wherein said

- 3,4-(methylenedioxy)cinnamoylguanidine,

‘2-gthoxycinnamoylguanidine,
Cinnamoylguanidine, .
2-phenylcimamoylguanidine,

2-(cyclohex-1-en-1ylcinnamoylguanidine,

2-napthoylguanidine, .
-phenylcmnamoylguamdme

5-(N,N-Dimethyljamiloride hydrochloride,

5-(4-fluorophenylamilotide,
(3-Methoxycinnamoyl)guanidine, -
2-fluorocinnamoylguanidine,

5-(3"-bromophenyl)penta-2,4-dienoylguanidine,
[(4-Chlorophenoxy-acetyl]guanidine,

(3-phenylpropatioyl)guanidine,

2~chloro-6-flucrocinnamoylguanidine,

3-flnorocinnamoylguanidine,
2-methylcinnamoylguanidine,
(2-Methoxycinnamoyl)guanidine,
1-bromo-2-napthoylguanidine,

3,4,5-trimethoxycinnamoylguanidine,

3-methyleinnamoylgnanidine,

3-~(trans-hept-1-en-1-yl)cinnamoylguanidine,

Phenamil methanesulfonate salt,



104. The nethod according to claim 103, wherein said

Lentivirus is Human | mrunodeficiency Virus (HLV).
wAa0®4/1Tde€7 met hod according to claim104, wher ePCI/AH2MB4/000866

menbrane ion channel 20 is the H 'V Vpu nenbrane ion

channel . 106. The nethod according to claim 105,

wherein said conpound is selected fromthe group

consi sting of (3-ChlorocirmnoyilYguani di ne,

(3- Bronoci nnanoyl ) guani di ne,

(2- Chl or oci nnanoyl ) guani di ne,

( 2- Br armsB-firanmoybylgumidint comprising the structure

3-(1rifluoronethyl)cinnanoyl guani di ne,

-5-brono- 2-fl uor yl guani di ne,

Chuarg ai ne,

- guah? di ne, WO 2004/ 112687
/ 000866 -171 Ci nnanoyl guani di ne,

6- met hoxy- 2- napht hoyl guanj di ne,

trans- 3-(1- napt hyl ) acryl oyl guani di ne,

3, 44chl or oci nnanoyl guani di n. e,

2. 6- diNcti-BydseiyRdraantiyly )N phetiyiganidine eimgniging the structure
enzoylguanldlne 2- @thyb@innanpylguanldlne
(4-Chloro C|nnanoyl)uuan |ne,, 2- napt hoyl guani di ne,
2,5-d eth e,

hydrochl ori de, (5
Pheny%@g , . i enoyl ) ggani di ne, 3

phenyl*&{f nnar noyl guani di ng - Br onoci ni anzoyl ) g
uani di ne,
5-(8' - bronnphenyl)penta 2,3 di enoyl guani di ne,
3-(cycl ohex-1-en-1- yI)C|nna nDnguanldlne

3-(tif romet hoxy) ci ppanoyl di ne
2-(trlaﬁ$ % ﬁllf

N, N—bls(3phenylpropanmyl)ﬁmh phenylguanldine,

2- et hoxyci unanoyl gua d|n N
(3-ph ropa y spgni di ne,

0

10 N,N'-Bis(amidino)napthalene-2,6-dicarboxamide comprising the structure

U

15



4-(trifluoronethyl)cinnanoyl guani di ne,
(4- Met hoxyci nnsnoyl ) guani di ne, 2-t-butylcix
wo 200041 g8aNi di ne, 4- nethyIC|nnanDnguan|d|ne PCT/AU2004/000866
2-fl uoroci nnanoyl guani di ne, 2
phenyl ci nnanmoyl guani di ne, N (6-Hydroxy-2
napt hoyl ) - N- phenyl guani di ne,
3-t-buty|cinnannylguanidine -170-

3,4-difluoro |n uan di ne 5-(N, N ‘

hexanet hyl en%} ‘pa}\qbgqﬁ@mo E@ﬂ oci nnani oyl guaui di ne,
5- brono- 2-ne

3- et hoxyci nu W Pﬂ“%"ﬁgg%t hyl enedi oxy) ci nn
moyl guani di n g@ﬁy Eg@m 1) guani di ne, 2' 417i
chi or 0B enzafieiyeRioy.

t et ramet hyl ci nn_anoyl gaani di ue,

3-(2- napthyl)acryloylguanldlne

2-(1- I t di ne,
2’( drﬂoi@i )éli‘:jl-ﬁe q@%uanmglfpﬁ@roneofclannssﬁo 100, whersin said

( 3- Met hoxyci %ﬁiﬁ&ﬁﬁ)ﬁﬁ@ﬁ&éﬂ #3@ pharmaceutical composmon according to claim

4-1 sopropyl ci {;B%I guani di ne,
2, 476-tri m etdfFe anDyI guani di ne,

N- (ci nnanoyl ) - N phenyl guani di ne
- 2-(cycl ohex-1-en-| ano uani di n
2. g 2¥uap | @@@g@y%&im{ﬁgi IRfarding or of mw?sa inhibiting growth and/ot

i di ne,

(4- Hydr oxyci nesiemion bﬂwﬁmsdhd’ﬂﬁas 1ﬂﬁ:t2cﬁ£)édill§a?cﬁﬁ€thod compnsmg
PCT/ AU2004/ 000866, %n?gg?g Img ani

4-f| uor oci nt 5 Frdl e ace gtoanyoneof
N, kJ T' - bi s- (Qlamamw Whiein RAIE Byrhhad) ﬂc%ﬂ@ ates functional activity

(2- Fur anacrylrﬁ%%/ ani di ne, anesul fonate

Phe
salt, Benza %W@#%@dm‘(egﬁ{qpltqa@msan expressed in said
ci nnanoyl ) guasedlédRll, Benzyoyl guani di ne,

103. The method according to claim 102, wherein said virus is a Lentivirus,

15
104. The method according to claim 103, wherein said Lentivirus is Human
Itnmunodeficiency Virus (HIV).
105. The method according to claim 104, wherein said mesbrane ion channel

20 is the HIV Vpu membrane ion channel.

106. The method according to claim 105, wherein said compound is selected
from the group consisting of

(3-Chlorocinnamoyl)guanidine,
(3-Bromocimmamoy!)guanidine,
(2-Chlorocimmamoyl)guanidine,
(2-Bromocinnamoyl)guanidine,
3-(trifluoromethyl)cinnamoylguanidine,
‘5-bromo-2-fluorocinnamoylguanidine,
3-methylcinnamoylguanidine,
2-methylcinnamoylguanidine,
2,3-dimethyleinnamoylguanidine,



(4- Phenoxybenzoyl ) guani di ne,
3-(trans-hept-1-en-1-yl)ci nnanoyl guani di ne, 5-(N

wo/Rwog 2688 | sobut yl )ami | ori de, PCT/AU2004/000866
2- cycl ohexyl ci nnanoyl , guani di ne, 4-et hoxycunmg
noyl guani di ne, 2, 4- dlchlor00|nnanolyguanldlne
5-(1ts Ethyl- N—|sopropyl)an1lor|de
N-anl i di go- 3-ani no-5 hexanethyrﬁﬁelnlno 6- phenyl -

. -N%thyIC|nnanoyl)guanldlne

2- pyrazi necar boxam d‘f

ci nnanoy! guani M de,.

[ (4- Chl or ophent®Y Xﬁa dige, N

ani i di no- 3- ani "‘o i ’fJ‘;Bd’E@

pyr azi necar boxgafiy B Bfhenyl ) ami | ori de,
@&%’Pﬂé’l’i‘fﬂ )g ] ani di ne,

(trans-2- Pheny]
(2Ni t roci nnanoyP¥°
t rans- 3- Fur anagf
5-tert butyl an

VR rREaY e f% -
> 1 napt hoyl guani di ne,
m@gm@“ﬁet hoxy B Mp, .
b gpﬂ‘%lﬁ”&?’q
4-t- but yI ci nnagby S IR g‘“’B‘d{rﬂN‘I'y,ﬁ%jﬁl)amIorlde

hydr ochl ori de, " S¥'R m ani di ne
fp-fidieao: diny

Benzoyl - N - ci
lguagmdine, The et hod accor di ng

br ono- 2- napt h '
0123% gne,\he eln said HV isH
_ ta‘lzﬁflgd‘ gy dines 02, wherein
o113 ' SRSt hod

to any one of

W1, 5 108. T

*said virus is g
according to ' ‘%ﬁ@%“@ di8&br ane i on

: 0.2 2004/ 112687

. % @8fding to

claim 109, whef ‘If%&,’ b1 us |s the Severe

Acute ReSpl_ fa 4-@'3110 omethy cmnamo%]%;nu dine,”

(4-Methoxycinnamoyl)gnanidine,

channel is t
2-t-butylcinnamoylguanidine,

4-methylcinnamoylguanidine,
2-flnorocinmamoylguanidine,
2-phenylcinnamoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine, -

. 3--butylcinnamoylguanidine,
34-difluorocinnamoylguanidine,
5-(N,N-hexamethyleng)amiloride,
3-fluorocinnamoylgnanidine,
5-bromo-2-methoxycinnamoylguanidine,
3-ethoxycinnamoylgnanidine,
3.4-(methylenedioxy)cimmamoylguanidine,
(2-Methoxycinnamoyl)guanidine,
2'4 DichloroBenzamil HC],
2,3,3,6,-tetramethylcinnamoylguanidine,
-3-(2-napthyl)acryloylguanidine,
2-(1-napthyDacetoylguanidine,
2,3-difluorocinnamoylguanidine,
(3-Methoxycinnamoyl)guanidine,
4-isopropylcinnamoylguanidine,
2,4,6-trimethyleinnamoylgnanidine,
N-(cinnamoyl)-N'phenylguanidine,
2-(cyclohex~1-en-1yl)cinnamoylguanidine,
2-(2-napthyl)acetoylgnanidine,
(4-Hydroxycinnamoyl)gnanidine,




S 111. The nethod according to claim 110, wherein said
conpound is selected fromthe group consisting of
wQ2@4diXeBuor oei nnanmoyl g 3ani di ne, 3, 4- di chl oPGDAU2004/000866
nnai noyl guani di ne, 4-t-butylci nnanoyl guani di ne, :
- 3-(2-napt hyl ) acryl oyl guani di ne,
( 3- Chl or oci nnanoyl ) guani di ne,
- 3-(cycl ohex-1-en-1- yI)chYnannyI&Ganldlne

2, 5-di et hyl ci uani di n
n%g:l%lﬂ% L%Wiw?%%gﬁi’dl ne,. ‘ .
Ui Saeteye,
mi]éﬁ%&ﬁu.o L3N i sobutyl)ani I oride,

4-i sopropyl ci
( 3- Bronoci nna
napht hoyl guani
3- phenyl ci nna
(2-Chl orocinn
Hcl, 4-phenyl

2'4 D chl oroBenzam I

e e,

4-(trifluoro uani di ne,

3-(trifluoro i dine,. -

3-(trifluoro 17 ?m@

2- et hoxyci nno 0 A | guani di ne

hydr ochl ori de.;” °’?W uani di ne,
641 chl or ~oci x

(2- Bronoci nnarggﬁmmo

cunoylg~t ani di cinnamolyguanidie,

y1=N-i ) OTE
g_ t4 er5t E [Jlu{rilt 2 {0-3-g1: é%exameth e%éunmo-ti—phenyl—
3-t-butyl cinn rﬁe “gh rﬂ‘ﬂ‘ia;ﬁi S '
5-bronmp-2-flu "c‘*’ SRV} %Pﬂt?i‘%
(4- Chl or oci nn&BYTTGEE ' IOG oriess
2-t-butylci nr 2ann: ' yty]guamdme
2- cycl ohexyl ciih .;%ﬂpﬁépﬁ’é(l'ﬁ'c%l°ﬁ°o%oar nil ori de,

3-(trans- hept p yl guani di ne
(4- Bronoci nna %@3 Tf%‘ Ioride,
(4- Hydr oxyci N0V %g%oapnﬁecar?@nmg%ﬂ@w* pr opanoy! )
N phenyl guani ";m_
anacryoylguranidine,
l-napthoylguamdme,
. S-tert-butylamino-amiloride,

3-methoxy -HMA,

- (3-phenylpropanoyl)guanidine,
4-t-butyleinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,

N, N-Bis(3-phenylpropanoyl)guanidine,
N-Benzoyl-N'-cinrnamoylguanidine and
1-bromo-2-napthoylgnanidine.

107. The method accordmg 1o any one of claims 104 to 106, wherein said HIV
is HIV-1. ‘

“108. The method according to claim 102, wherein said virus is 2 Coronavirus.

109.  The method according to claim 108, wherein said membrane ion channel

is the Coronavirus E protein.



(3-Ni troc nnanoyl ) guani di ne,
3-f1 uoroci nnampylguani di ne,

wQ@2(03Amspt hyl ) acet oyl guani di ne, WO 2004/ 112687PETAY2004/000866

2- et hyl ci nnanoyl guanidine, 5- ,N-Dimethyl)anilori de

hydrochl ori de, 2- napthoylguanldlne

5-(4-fl uorophenyOam | oride, 2- (lt rifluoromnethyl)

ci nnanoyl guani drre, ~173-

N- ( 6- Hydr oxy- 2- napt hoyl ) - N' - phenyl guani-di ne,

(trans- 2- Phenyl cycl opr opanecar bonyl ) guani di ne,

’I'Nbi s( ﬁpﬂiﬁmy' Preayinaak ‘)Ofdm@fml thpfamtlfﬂeti&md Coronavirus is the
- napt hoyl gu enzam rochl o

3ot hoxy - o SRR, wsié{owmﬁ%%

4-f1 uoroci nnanoylguani di ne, -

3, 4 th d uan (1 NN

hex gﬁre”fhy enrell)%a:,noﬁ%)rd%écg)?d%ggo ‘?(/) cgmn Mj l;I]lm'em sald compound is selected

N- (ci.nnanoy| )fxds) fhi growh gomaistini fe,  5- (N

yl - N-i sopropyl, ori.de y? rre(timé/l ci nnarmyl guani di ne,

2- net hyl ci nna Quanr
2,3,5,6, tetrargj %]f_“ g‘ﬂ?’dlne
trans- 3- Fur an !
. (4- Met hoxyci r ]i@ﬂ?@?ﬁ@g]m“
(2- Fur anacryl X #g“ﬁ‘;m‘]’lz’yl idine
(3- phenyl prop A Bk guanidine,
2- (2- napt hyl ) 4te ?E ananoyl guani di ne,
(2- Met hoxyci n 310 ‘E{?’ - |
j 3-(3-Pyridyl) U am
4- phenyl benzo uanl af y gu dl
4-di chl. orom AR %@ ng,
(3 Met hoxyci n ) r’ﬁo °n ©
2-f 1 uor oci nnany dm
(4- Phcnoxybenzgyl: ;;DLEQE Hagi %
4-phenylcinnamoylgusnidine,

4-(trifluoromethyl)cinnamoylgusnidine,
3-(trifluoromethoxy)cinnamoylguanidine,
3-(triflnoromethylcimmamoylguanidine,
2-cthoxycinnamoylguanidine,
cinnamoylguanidine hydrochlotide,
4-ethoxycinnamoylguanidine,

- (2-Bromocinnamoyl)guanidine,

" 2,6-dichlorocinnamoylgnanidine,
3,4,5-trimethoxycinnamoylguanidine,
S-tert-butylamino-amiloride,
3-t-butylcinnamoylguanidine,
5-bromo-2-flucrecinmamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
2-t-butyleinnamoylguaniding,
2-cyclohexyleinmamoylguanidine,
6-lodoamiloride,
3-(trans-hept-1 -en-l-yl)cmnamoylguamdme
{4-Bromocinnamoyl)gnanidine,
(4-Hydroxycinnamoyl)guanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
(3-Nitrocinnamoy!)guanidine,
3-fluorocinnamoyiguanidine,
2-(1-napthylacetoylguanidine,



W@ 200Phexyt - pent a- 2, 4- di enoyl ) guani di ne,

(a- Met hyl ei nnanoyl ) guani di ne, 5-(3'-bronophenyl ) penta
2, 4- di enoyl guani di ne,

(QUi nol i ne, 2- car bonyl ) guani di ne,
(Phenyl acet yl ) guani di ne,
N, M Bi s(am di no) napt hal ene- 2, 6- di car boxani de,
6- br ono- 2- napt hoyl guaQ di ne, X
il mggg 2- napt % Euanl gllnemdmz chl oro-6-fluoro

yl guanl ) . 1
[ (4- Chl oropben tﬁ‘ T Y1 oridgibdrochlesitlen ani |
nmet hanesul fona =, 5.20 | - Mc= am)yl guani di ; ne
and N (2- napt J s
PCT/ AU2004/ 00 ¥
-175- 112. Thenr , e’&fl%}ﬂm wher ei n
sai d CoronaV|r - '113. The
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ﬁﬁ%ﬁu =| opr, %I ci nnarmyl guai
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=3 (1

%Hg consi stl ng of

4-t-butyl cinn
idix a hydroc
t butyl cinna

én 1 arni
napt hyl ) acryl Ygu
5- bf ono- 2--net Ko ’t] lé;n' fi‘ﬂa}"ﬁf‘e
2, 3-di fi uor ociZf 1" : Dvgaﬁcﬁzz’
3- (2- napt hyl ) &ct YLVt otiaH goe,
2- pbexyl ci nna e ‘lfﬁﬁr oylguanidine,
phenyl ci nnano praRaypyoylguanidine,

Wﬂg}?iﬁ?‘@ﬂ%m di ne,

3-(cycl ohex- I¥‘
4- phenyl benzo
3-(trifluora
(4- PhenoxybenZg

Y.

(2-Methoxycinnamoylguanidine,

© [3-(3-PyridyDacryloyl]guanidine,
4-phenylbenzoylguanidine,
2,4-dichlorocinmamolyguanidine,
(3-Methoxycinnamoyl)guanidine,
2-fluorocinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
(a-Methyleimmamoyl)guanidine,
5-(3'-bromophenyl)penta-2 4-dienoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
{Quinoling-2-carbonyl)gnanidine,
(Phenylacetyl)guanidine,
N,N'-Bis(amidino)napthalene-2,6-dicarboxamide,
6-bromo-2-napthoylguanidine,
1-bromo-2-napthoylguanidine,
2-chloro-6-fluorocimamoylguanidine,
[(4-Chlorophenoxy-acetyl]guanidine,
Phenamil methanesulfonate salt
N-Benzoyl-N'-cinnamoylguanidine and
N-(2-napthoyl)-N"-phenylguanidine,

PCT/AU2004/000866



4-(trifluoronethyl)cinnanoyl guani di ne, 2- (cycl ohex-
| -en- | yl) cinnarnoyl guanidi ne, |,

W@ 200Bn s8I nnanoyl ) guani di ne, PCT/AU2004/000866
5- (N, N- hexanet hyl ene) am | ori de, 1-napt hoyl guani di ne,
5- (4-f] uorophenyl )am |l ori de,
(5- Phenyl - pent a- 2, 4- di enoyl )guar]i7§li ne,

. (3-Bronoci nnanoyl ) guani di ne, . ™"

% (5t (rj: ?FLE?L% ﬁ%hg&&g nén%tnaglm 103r Wherem said Coronavirus is human
6- met hoxy- 2- nEptonavirgs 229%ni di ne, (4- ChI or ocCi nnaruoyl )g
uani di ne, (3-Met hoxyci nnanoyl ) guani di ne,
5- brono- 2-f1 uor oci nanvyl guani di ne, 5-(N, N
- Di et hy1}&r nTheanéthial ahgm‘dmgtmlomhhdéz, wherein said compound is selected
C nnanoyl guang, thox i nnar noyl ) guani di ne,
(a- rI\Z(}gt hyl ci nnarmy%)gng“éanl Xfc 4- phonyl ci nna
noyl guani di ne, 4-1sﬁpﬁpﬁclmdm®tgﬂmdhiﬁnoyl gUani ine, (2
Br onoci nuanmoy| 3gdivhiotbciamoylgdni@inky i met hyl ci nnanoyl
uani di ne, WO 29@hfidckd8&Hoxykfifiamoylguanidine,
(trans- 2- Phenyd-¢cypaleRnananacatibony! ) guani di ne,
(13- Chl or oci nnagR¥b:bBG oY Buanidine hydrochloride,
(1-napt hyl ) aced.oypbigbiniilyiRanidine,

2- et hyl ci nnanoylgua| idine. .‘

2- cycl ohexyl mm ?/ Nelwpt gubanidine,
(4-1ydroxyci ung ! ! oylguanidine,
2- et hoxyci nna t|\n 3 1 idfin i
3- net hyl ci nua dl ygﬁzmn:’

2-met hyl ci nna
3-fluorocinna gfﬂ?aéﬁmﬁ uaniding, | m oyl guani di ne
hydr ochl ori de, DRdiRm At noy| guani di ne,

CIgRReY

2-f1 uor oci nnaMV@?@ﬁTlcﬁnﬂeyl)mP grsiging, nanoyl g

ani di ne, phenylbenzoylguamdme 4

: 3-(trifluoromethyl)cinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
4-(trifluoromethyl)cinnamoylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylgnanidine,
(4-Bromocinnamoyl)guanidine,
5-(N,N-hexamethylene)amiloride,
1-papthoylgnanidine,
5-(4-fluorophenyl)amiloride,
(5-Phenyl-penta-2,4-dienoyl)gnanidine,
(3-Bromocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
2-(trifluoromethy)cinmamoylguanidine,
6-methoxy-2-naphthoylguanidine,
(4-Chlorocinnamoyl)gnanidine,
(3-Methoxycinmamoyl)guanidine,
5-bromo-2-fluorocinnamoylguanidine,
5-(IN. ,N-Dnnethyl)mulnnde hydrochlonde
Cinnamoylgnanidine,

" {2-Methoxycinnamoyl)guanidine,
(a-Methyleinnamoyl)guanidine,
4-phenyleinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
(2-Bromocinnamoyl)guanidine,

2,4 ,6-trimethylcinnamoylguanidine,




3,4 difluoro

ci t mai noylguani di ne, 5-tort

butyl am no-am toride, 2-napthoylguanidine, N N Bis(a

Wo-dionn)268apt h
N, N Bi s(3phe
4- et hyl ci nn
5- (3" -bronop
2,3,5,6, Let
3- et hoxyei nn
N, N' - bi.s(3ph
. Met hoxyci nn
(2- Chl oro6nn
(3-Nitroeinn
4- et hoxyci nn

"3,4,5-trinet
napt hyl ) acet
N- ( 3- phenyl p
PCT/ AU2004/ 0
109, wherein
Cor onavi rus
met hod accor
Is selected

"~ 4-1sopropyl c
3,4-dichloro
3-(trafluoro
4-t-butylcin
3-isopropylc
2004/ 112687
.according to
Hepatitis C
116, wherein
Hepatitis C
met hod accor
Is sel ected
2,3-diinethy
2,4,6-Wrteth

alene- 2, 6- di ear boxam de, PCT/AU2004/000866
nyl pr opanoyl ) guani di ne, ‘

anoyl guani.di ne, :
henyl)penta-2,4-di§ﬁ$ylguanidine,

t et hyl ci nnanoyl guant di ne, -

DY | . : .
ot il Ve, (s

a%tf i) 1:%931}@9131(111‘1&,
a ) “I" 2 e
abwyslehsaylrignayoylguanidine,
hdipdtexscnaogiliguenidien, ne, 2- (2
oHethogyrimbameylgadidine,
r Spatiyiijuaidoylgdeaiiteguani di ne. , -
008 fehhylcdvhamdylguandidepd according to cl aim
sdiudroGanenglguaiding,s anyone of the known
| sihah@fubtidiheRydraehibaiid,e 1. 5 115. The
dbagihenPiadamodbdamidiRgr ei n sai d conpound
_ biRBcbRfantyRiiBngiagsi sting of
S
wYQeHingng ‘%ﬂﬁhﬁ -
uani di ne;
L A |
i arlr’dine rochlori.de, WO
p 50 %m%?%g@?’%%%’ et ho
GIpqglylcix@ngzygtﬁgl%y}?ggw Rirus is the
T : ¥ hod .according to claim
- §43 ProrapBryhRe Aoty -éwa?ﬂ%rm%smf s the
VRS rramethyleiapanaylyentiihnel . 118. The
d Brethoxysinprmpylgmeinenher ei n sai d conpound
NN his(Inbenyipyopmexdhly | -phanplgusgdine,
| ¢4-Mathoxpringeraeplignanidine,
y (& Chinmoinpngpyhgwentineg, 5

br ono- 2- f | uar geiNireinmanbayl)guinifinee

114.

5 115.

4-ethoxycinmamoylguanidine,

3,4, 5-trimethoxycinnamoylguanidine,
2-(2-napthyDacetoylgnanidine and
N-(3-phenylpropanoyD)-N'-phenylgnanidine.

The method according to claim 109, wherein said Coronavirus is any one

of the known Coronavirus isolates listed in Table 1.

The method according to claim 114, wherein said corapound is selected
from the group consisting of

4-isopropyleinnamoylguanidine,
3,4-dichlorocinnameylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
4-t-butylcinnamoylguanidine, - :
3-isopropyleinnamoylgnanidine hydrochloride,



(4 -Bronoci nnanoyl ) guani di ne, 2,
5-di net hyl ci nnanoyl guani di ne,

w@2qo4sideBuor onet hyl ) ci nnanoyl guani di ne, PCT/AU2004/000866
4- (trlfluoronethyI)C|nnanoylguanldlne
6- met hoxy- 2- napht hoyl guani di ne,
(2- Chl or oci'nnanoyl ) guani dne,
(4-Ch|orocirnannyl)guanidine 4@% Br onoci nnanoyl ) guani :
glr grerb ci ﬁﬂ g.m)g"ﬁ % | n s ¥? %&%”109 Whtrein gmd virus is the Hepatitis C
-Chlor00|nnaaﬁnyl)guanLdlne
2-(trifluoronethyl)cinnanoyl guani di ne,
(4- Phenoxybenzoyl ) guani di ne,
3, 4- di chiipr oThewnehvydcgording & dlsim 116, Wherein said membrane ion channel

4- |sopropyle1n nj di

Cr e 3 (1 nisgrRLEs C Potand dimbeson fon chamgl

but yl ci nt zanmoyl guani di ne,

g tet g;f 36/1: na&fﬁ?ﬁ“éh anl @g?d cjaim 117, wherein said compound is selected

net hyl ci nnarr&yxhwb@daﬁmmng of
5- br ono- 2- met hgxycl nnam) I,guanj di ne,

3(tr|fluorc?n% deiine

2-cycl ohexyl RS napt hoyl guani di ne,
3-t butyl ci rﬁn@'ﬁ@?‘l AC oylguamdz

4- phenyl ben guatidine,

1
Egu Egg%lyl )?ﬁ\éﬁ%ﬂcﬂm&ﬁgggﬁg“ﬂm%%pmpyl ci nnanoyi g

] ani di ne hy 5613’1)" dlH?'drochl ori de,
N- ( 3- phenyi gk ?a-PhFh 9 %ani di ne, N, N
bi s( 3pheny| {&HmmmrmapLBpidos guani di ne, 3- (2
napt byi ) ac MrOsAERFERRR 004/ 112687
PCT/ AU2004/ %@%0 . g d;
. Methyl -N-is A »4 Di chl or @Benzam |
HCl, " Stert %@%W%Wﬁ%

orocinnamoyl)guanidine,
2-(trifluoromethyl)cinnamoylgnanidine,
(4-Phenoxybenzoyl)guanidine,
3,4-dichlorocinnamoylguaniding,
4-igopropylcinnamoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
4-t-butyleinnamoylgnanidine,
2-t-butylcinnamoylguanidine, -
2-ethylcinnamoylguanidine,
4-methylcinmamoylguanidine,
5-bromo-2-methoxycinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
2-cyclohexyleinnamoylguanidine,
1-napthoylguanidine,
3-t-butylcinnamoylguanidine,
4-phenylbenzoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
N-(cinnamoyl)-N'phenylgnanidine,
3-isupropyleinnamoylgnanidine hydrochloride,
Benzamil hydrochloride,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
N,N-bis(3phenylpropanoyl)-N"-phenylguanidine,
3-(2-napthylacryloylguanidine,



5-(N Ethyl -N i soprepyl)atniloride,
(4- Met hoxyci nnanoyl ) guani di ne,
wd2d4u68Ti nnanoyl guani di ne, (3 PCT/AU2004/000866
Ni t roci nnarmoyl ) guani di ne,  4-et hoxyci nvanoyl| guanl di ue,
(4- - Hydr oxyci nnanoyl ) guani di ne,
(trans-2- Phenyl cyel opr opanecar bonyl )guanl ne,
3- et hoxyci nnanmoyl guani di ne, 2:18%5,

tetramet hyl ca uapj di.ne ‘
4- phenyl oi nﬁgﬁ sy gﬁ‘? amiloride,

Q

trans- 3- Fury5 s ‘F]‘e

N- (6- Hydr ox - HayT nyl gu ani di ne,
(2- Furanacr y3- G‘g . ﬁi‘]S‘@F“Hmm’ﬁ’ %

3- (cycl ohex- > %&i‘?ﬁ&ﬂfﬂﬁuam di ne,

PYGRRR
ci nnanoy| gudh '&Rf?fémﬁ?ﬁylﬁm v de,

5- (I MF, N- hexX Bt lﬁﬁ#ﬂ i d
2, g-difluofo%?w‘g% ﬁhﬂi >

2- ( 1- napt hy | f-=E5u92y FApeLns,

(a- Met hyl ci arm%ﬂ egzﬂayﬁlwyﬂwk%ﬂﬂ)guf*mmm

Ni troci nna Wﬂm@%doa | ori de,

3, 4- (et hyl ?P&‘a‘éﬁ% Sne,

2- et boxycin WHYIQWH me, Ci nnanoyl guani di ne,

2phenyl ci nnd:FFB HQHW‘W@“W E(’gycl ohex- | -en-1
yl)ci nnam)yl 2‘““1’21“\5{5?1? i®ene,
3- phenyl cin N,.N D et hyl)am | oride
hydr ochl ori °y‘“§wg4 ﬁ]ﬂr 0¥ WOH de,
(3- Met hoxyC|

2-f1 uor oci N

d(a .
- brow opbenﬁ’ H 813,11“8 °H1M&’}‘F@uam dine, C(4-d

or ophcuoxy- Ylghagdin
(3- phenyl prd H;%l‘;@mﬁ ame,
2- chl or 0- 6- f( Wﬁﬁ%ﬁ‘%l di ne,

3-fl uoroc nr?a]ﬁé‘iﬂnﬁl‘?&ﬂﬁ n 2-nmet hylci nnoyl ani di ne,
‘ y ! 3,4-(methy. cnemorlcy)c%lnamoylguamd\{n ! ylguant d

2-ethoxyeinnamoylguanidine,
Cinnamoylgnanidine,
2-phenylcinnamoylgnanidine,

~ 2~(cyclohex-1-en-1yhcinnamoylguanidine,
- 2-napthoylguanidine,
3-phenylcinnamoylgnanidine, ;
5-(N,N-DimethyDamiloride hydrochloride,
5-(4-fluorophenyl)amiloride,
(3-Methoxyemnamoyl)guanidine,
2-fluorocinnamoylguanidine,
5-(3'-bromophenyl)penta-2,4-dienoylgnanidine,
[(4-Chlorophenoxy-acetyl jeuanidine,
(3-phenylpropanoyl)enanidine,
2-chloro-6-fluorocinnamoylguanidine,
3-fluorocinnamoylguanidine,
2-methyleinnamoylguanidine,
(2-Methoxycinnamoyl)guanidine,
1-bromo-2-napthoylguanidine,
3,4,5-trimethoxycinnamoylgnanidine,
3-methylcinnamoylguanidine, ,
3-(trans-hept-1-en-1-yDcimmamoylguanidioe,
Phenamil methanesvlfonate salt,
2,4-dichlorocinnamolyguanidine,




( 2- Met hoxyci nnanoyl ) guaui di ue,
1- br ono- 2- napt hoyl guani di ne,

W@ 2004512687 met hoxyci nnanoyl guani di ne, PCT/AU2004/000866
3- et hyl oi nnauzoyl guani di ne, A3-(trans
hept -1 -en-1-yl)cit manoyl guani dane,' Phenam |

met hanesul fonate W, 2, 4-dichl orroci nnanol yguani di ne;

WD 2004/ 112687 PCT/ AU2004/ 000886-- 179 119. 5 120. 10 .

121. isl22. 4- Ni t r oci,nnanoyl ) guani di ne,
PhER,

3, 4-di f | uor dEPHK and ((E)-3

- (4- Di net hyl % | T8 Waac‘ryl oyl ] guani di ne.
The net hod 4€00r m% "clains 102 to 11 S,
wher ei n sai deety ovi ded as a pharmaceuti cal

conposition according to claim 4 or claim5. A nethod

of r eduo 114, Tﬁéﬂﬁtﬂé%c&dmgmymmclm Hittb g, gma\atnl’smd
and/or replicatio | rus thathsmf cted

cell in a ﬁa?ﬁ%““n‘glép’fﬂwﬁé ﬂlé‘pos‘lst‘on accorting to claim
adm ni st eri ngot aifes. d mammal a conpound according to

any one of clainms 1 to 3, wherein said conpound down
redgul ates functional activity of a nmenbrane ion

channgl 126prﬁ%ﬁ®dlwrﬁm‘%rmﬁg ﬁd)ﬂgmbisemﬂ‘bﬁnﬂg%fdmlﬂmdfﬂr
accor |ngtoca|m1 er.ei n sal rus is
Lenti virus. ‘Péd’“&% ad’f’% ﬁm%%od

said Lentivi &dﬁsp risig bt Rterih mﬂdﬁfmmlempmumormngto any
(H'V). The net had accor %al m 1

conpound i s S@olekms ! go‘ﬁg"'lr E‘Eﬁ@ﬁ %ﬁ“

( 3mChl or oci ng KIE]V bf) dhiébivratieliéh channel expressedmsald infected cell.

( 3- Bronoci nnanoyl ) guani di ne,

(2- Chl oroci nnam)yl ) guani di ne,
(2- Br omggi nnamayéthaiiacdcdihg® claim 120, wherein said virus is a Lentivirus.

=

122, The method according to claim 121, wherein said Lentivirus is Human
15 Immunodeficiency Vims (HIV).

123. The method according to claim 122, wherein said compound is selected
from the group consisting of

(3-Chlorocinnamoyl)guanidine,
(3-Bromocinnamoyl)guanidine,
(2-Chlorocinnamoyl)gusanidine,
(2-Bromocinnamoyl)guanidine,
3-(trifluoromethyl)cinnamoylguanidine,
5-bromo-2-flucrocinmamoylgnanidine,
3-methylcinnamoylguanidine,
2-methylcinmamoylguanidine,
2,3-dimethylcinnamoylguanidine,
Cinnamoylguanidine,
6-methoxy-2-naphthoylgnanidine,
trans-3-(1-napthyl)acryloylguanidine,
3,4-dichlorocinnamoylguanidine,
2,6-dichlorocinnamoylguanidine, -
4-phenylbenzoylguanidine,
2-ethylcinnamoylguanidine,
(4-Chlo;ocinnamoyl) guanidine,,



3-(trifluoronethyl)ci nnanoyl guani di ne,

5- br ono- 2-f | uor oci manoyl guani di ne, 3
woreiohgtis8hnanoy lguani dane,  2- et hyl ci nnanoy 1gReErAtU200€/000866

2, 3-di net hyl ci nnanoyl guani di ne, G nnanoyl guani di ne,

6- met hoxy- 2- napht hoyl guani di ne, trans-3-(lI

-napt hyl ) acryl oyl guat hdi ne,

3,4-dich|orocinnannylguanidinefl&z,

6- di chi,or odi .nrnapoyl guanidiiie,

4- phe %ﬁfﬁ@ﬁ@ﬁg@?ﬁ%ﬁ@%ﬂﬁ comprisingils ST oy | guani di ne,
(4- Chl or oci nnanoyl ) guaniiiné, , WO 2004/ 112687

PCT/ AU2004/ 000866 - I 6- jpr ono- 2- napt hoyl guani di ne

conpri si ng” the k1C
1- br ono-
Br O N P2 =

guaﬁidine conprising the structure
Bt

2- (2-napt hyl) acet oyl guani di ne
conprising the structure Hrr N NH 10
N'- Ci-nnanmoyl - N, N - di phenyl guani di ne conprising the

structyre Phenyl acet vl ) guani.di ne nprising the
strucbﬂ%%n§%ééfﬁﬁﬁ%ﬁwﬁTﬁé§€ Png%f-nQ%%hoylguanidine,
2, 5-di net hyl Br t m@noyINH, ani | i ne, ~

3-i soprapyl ciunanpyi guani di ne hydrochl ori de,

I"'ewmy! ) guani di ne,

2-(2-napthyl)acetoylguanidine comprising the structure
NH,

T

'-Cinnamoyl-N,N'-diphenylguanidine comprising the structure

LA
’ s :
O/W‘\ N “NH
{Phenylacetyl)guanidine comprising the structure

SSE
N’H\N&b
H

10

15



3- phenyl ci nnanoylguani di ne,

(4- Bronoci nnanoyl ) guani di ne,
w®2(03/1138DNnOphenyl ) pent a- 2, 4- di enoyl guani di ne, PCT/AU2004/000866

3- (cycl ohex-1-en-1-yl)ci nnanoyl guani di ne,

3-(trifluoromethoxy)cinnanoyl guani din e,

2-(taifluoronethyl)cinn noyl guanj di ne,

N, N - bi s(3phenyl propanoyl ) - N"- %ﬁ'hylguanidine,

2- ethoxyC|nnaiw%¥%g ani Lne I TT (3 phonyl pxopauoyl)

Nphenyl guandm . one&mgl)0|nnanoylguan|d e,

(zflt NEL? §|XZ|C Inﬂ &g guamdme hydrochlonde,
i eno?'l)rgr%%ecl nnanoyl g

4- et hyl ci nna
ani di ne, 2- phyé ? di ne.

N (6- Hydr o) cy-\2: Ufﬂ;ﬁg uani {tine, 3-t
but yl ci nnam)ylgzé' a I E] jl)Pmnta- A «?i% 91 cfm ‘
r .

3, 4-di f | uor oci’f 11-5'1)%1“81:‘1’3’18“%13112111%
5_ ( N’ I\I_ hexan.e 1ALt ygua_nl e’

/8
_ : 2=t [ y\cuu y )
3-f1uoroci nnar ]ne;ana _Wr@nmy?gu i,

nmet hoxyci nnaa
3- et hoxyci nna h
3, 44net hyl enedt P )-B eﬁ?’&g}%é
. SINRat u 1
- \ “FHT EYHB Chi or oBenzai ni |
HCl, 2,3,5,86, ATTE Tﬁ@%‘ %ylgaanldl ne,
3- (2- napt hyl) ctr ﬂ&é' j‘éﬁ‘qé'x !
) } [ ?&V M
2, 3-di f | uor ociianoy | ‘E::
( 3- Met hoxyci nfHE Y "%V&E} & 3
4-i sopropyl oi 4 Yo v N-phenylguamchne,
246tr|rrethl't' e

r
N- (ci nnamoy| ) \ﬁ?_""t‘r’ o
2- (cycl ohex-| MR @lr’l’ Wr&’am dine, 2-(2
napt hyl ) acet O);F T s dine

(4- Hydr oxyci nrg i d

phenyl ci nnanoy Hians W%;’g‘m me enanidin

4-t' | uorocinn f#e&y AFCy Emmamay giam e”

* (2-Metioxycinnamoyl)guanidine,
2'4 DichloroBenzamil HCI,

- 2,3,5,6,~tetramethylcinnamoylguanidine,
3-(2-napthyl)acryloylgnanidine,
2-(1-napthylacetoylguanidine,
2,3-difluorocinnamoylgnanidine,
(3-Methoxycinnamoyl)guanidine, .
4-jsopropylcinnameylgnanidine,
2,4.6-trimethylcinnamoylguanidine,.
N-(cinnamoyl)-N'phenylguanidine,
2-(cyclohex-1-gn-1yl)cinnamoylguanidine,
2-(2-napthylacetoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
4-phenyleinmamoylguanidine,
4-fluorocinnamoylguanidine,
N,N™-bis-(cinnamoy!)-N"-phenylguanidine,
(2-Furanacryloyl)guanidine,

Phenamil methanesulfonate salt ,
Benzamil hydrochloride,
(3-Nifrocinnamoyl)guanidine,
Benzyoylguanidine,




N, N - bi s- (ei nnanoyl ) - N ! phenyl gudi ne,
(2- Furanacryl oyl )g aani di ne, Pl henam | net

w0 arngaueBbnat e salt, Benzam | hydrochl ori de, PGI/AU2004/000866

Ni t r oei nnanoyl ) guani di ne, Benzyoyl guani di ne,

PCT/ AU2004/ 000866 WD 2004/ 112687 PCT/ AU2004/ 000866

-1sl (4Phenoxybenzoyl ) guani di nelr§ 3-(trans

kept -1 -en-1-y1)ci nnanoyl guani di % 5-(N Methyl N

i sobutyl)am | ?“’ oxvh gﬁml ci nnanoyl guani di ue,

4- et hoxyci nnar[ _&ﬁg Neinnamoyl (E“

2, 4-di chl or00|5 3 W%m 5%%111011 gtlﬂl ci’1y|

N-i sopropyl )a@ bheFCoinnama idine

N-am di no- 3- agi hos o5 Ak E@enel m no- 6- phenyl -
y

2pyr azi necar bg %i;%'?m%zl%n Oyt £ihnanoyl ) guani di ue,
[ ghrﬁ]

ci nnanmoyl guanist

= q -{ 850, J. armi g d
[ (4- Chlor ophe ﬁ%ggﬁaiﬁ erfﬂ?t;en%mmo-ﬁ-phenyl-
g

.

N- am di no- 3- agl | éogﬁ,egv

innain ' h I | de,
(e 2 P “‘“ﬁfé"d e oo
b

(2-Nitrociua
trans-3-F.ran M&% g%ﬁk%_g%gnggﬁgﬁég%y:c %Aliam( gl ne,

, 1
5-tort-butyla RAhbQh e
phenyl pr opanoyl gﬁl& hiifmilo
but yl oi nnanoy 1o ﬁg}# geu“ ihi%l m | oride
hydr ochl ori de 2-N (Ta"oy ?’guaaudi ne,
N Benzoyl - ) and 1-broma
2- napt hoyl gua§1 2 e nethod according to any:
one of cl ai rrss_ ein said menbrane ion

channel is thg rané i on charnel.

(3-phenylpropmoyl)guamdme
4-t-butyleinnamoylguanidine,
5-(N,N-DimethyT)amiloride hydrochloride,
N,N"-Bis(3-phenylpropanoyl)guanidine,
N-Benzoyl-N'-cinnamoylguanidine and
1-bromo-2-napthoylgnanidine.

pyr azi necar bo

-124.  The method according to any one of claims 120 to 123, wherein said
membrane ion channel is the HIV Vpu membrane ion chennel,

5 ‘
125. The method according to any one of claims 122 to 124, wherein said HIV'
is HIV-1.
126. The method according to claim 120, wherein said virus is a Coronavirus,
10

127. The method according to ¢laim 126, wherein said Coronavirus is the
Severe Acute Respiratory Syndrome virus (SARS).
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129.  The method according to any one of claim 126 or 128, wherein said

membrane jon channel is the Coronavirus E protein.
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133. The method according to any one of ¢laima 130 or 132, wherein said
membrang ion channel is the Coronavirus E protein.

5 134.  Themethod according to claim 126, wherein said Coronavirus is any one -
of the known Coronavirus isolates listed in Table 1,
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141.  The method according to any one of claims 137 to 139, wherein said
mammal is a primate.

10 , . .

142, The method according to claim 140 or claim 141, wherein said primate is

human.

143.  The method according to any one of claims 120 to 142, wherein said
15 compound is provided as a pharmaceutical composition according to claim

4 gr ¢laim 5.

144, A method for the therapeutic ot prophylactic treatment of a subject
infected with or exposed to a virus comprising administering to said
20 subject a compound according to any one of claims 1 to 3, whersin said
- compound down-regulates functional activity of a membrane ion channel

derived from said virus.

145. The method according to claitn 144, wherein said virus is a Lentivirus.
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2-gthoxycinnamoylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
4-(trifluoromethyl)cinnamoylguanidine,
{4-Methoxycinnamoyl)guanidine,
2-t-butylcinnamoylguanidine,
4-methyleinnamoylgnanidine,
2-flworocitmamoylguanidine,

3-
. e



human. 143.. The nmethod according to any one of clains
120 to 142, wherein said 15 conpound is provided as a
w@b@neaseut i cal conposition according to cl ai "PCHAT2004/000866
claim5. 144. 'A nmethod far the therapeutic or
prophylactic treatnent of a subject infected with or
exposed to a virus conprising adm nistering to said 20
subj ect a conpound according tcol¥ny one of clainms 1 to
3, wherein said _conpound down-regu] ates functiona
act i vid:H -EF(%’WP%@YQ%W@H%WHM%QE SFBH™Pr om sai d
virus. 145. The thhanaccprdlng to claim 144, wherein
said virus is a lpntilirug. MD 2004/112687 -199

n said uentlﬂlrus is

| mmunaote ency virus (HV). 5 ¥ The net hod
according to claim 146, wherein said nenbrane ion
channel is the H'V Vpu nmenbrane ion channel. 148. The
met hog, é@gﬁ erein said conmpound
i's sel ect g%h% @g?ﬁg e (E?Séég%ur%\?sti ng of

(3- Chl orociit¥na )guan|dine,

( 3- Brompgi nnanoyll) guani di ne,

(2- Chilpef oty nnaloy| ni di ne,

(2-Brg nanﬁyl)guanldln e,

3- (4 ri ™RaOront et hyl ) ci nnanoy i guani di ne,

5- brow 2-fl uor oei nn oyl guawli ne,

3- met hylci nnenoyl guani di ne,

2-rnet hylci nnanoyl guat yi di ne,

2, 3- diggehfa amylguani di ne,
6- met oxy gdnapgfﬁ%%’h%u%u%%gypm&ﬁg e

trans- 3- (1- napt hy I) ryI | guani di ne,

3, 4-di cbl or.gci ng_no i di ne,

2, 6-di chlf® it mhn|dﬂﬁﬁ,.
4- phenyl b c,lguanldﬁ%e 2- et hyl ci nnanmoylguani di ne,
(4- ChicproCianhanoyl ) guani di ne,, 2-napt hoylguani di ne,
2,§5dinethylcinnanoylguanidine;

N-Bcnzbyl-N'-oinnamoylgumﬁdine i:bmprisihg the structure
0O NHy O

[(E)-3-(4-Dimethylaminophenyl)-2-methylacryloyl]guanidine comprising the
15 structure

‘ 0 NH
4? E’ﬂ§ﬁmh



3-isopropyl ci nnanoyl guani di ne hydrochloride, (5

phenyl - pent a- 2, 4- di enoyl ) guani di no,
w@2phamsBti nnanoyl guani di ne, (4 PCT/AU2004/000866

Br onoai nr ' anoyl ) guani di ne,

5- (3" - bronophenyl ) pent a- 2, 4- di enoyl guani di ne,

3-(cycl ol ex-7 en- I-yI)cinnannﬁg%uanidine,

3- (tr|fIuoronEthoxy)C|nnanDng i di'ne

2-(trifluoro guani di ne,
N, N- bi s(3phen Syte]

2- et hoxyci nna agﬁin%eﬁ%kﬁmﬁ
( 3- phenyl prop LSdani di ne,
-(trifluorone ﬂ)'na ne,

(4- Met hoxyci n )

2-t-butylcinn
,aidine, 2-f

-19 PCT/ AU200
phenyl propano
NH O Benzoyl g
NH2 5 (4-Chlo
structure O

conprising th
(BE)-3-(4-1)i
i ne conprisin

i
-~ oi nnanoyl o
) %ﬂ%@l@ﬂ& WO 2004/ 112687

mu%' ng-d%nﬁe structure O

he structure 0. NH

B’ pe conprising the
-P%&-hm Ananoyl guani di ne
; O --I N Hf

dg' nmet hyl acryl oyl] guani d

4-150pmpylmm1amoylguamdme,
2,4,6-rimethyleinnamoylguanidine,
N-(cinnamoyl)-N‘phenylgumﬁdinc,
2-(cyclohex-1-en-1yDeionamoylguanidine,
2-(2-napthylacetoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
4-phenyleimamoylgnanidine,
4-fluorocinnamoylguanidine,
N, N‘-bls-(cmnamoyl)-N"-phenylguamdme,
(2-Furanactyloylguanidine,
Phenamil methanesulfonate salt ,
Benzamil hydrochloride,
(3-Nitrocinnamoyl)guanidine,
Benzyoylguanidine,
(4-Phenoxybenzoyl)guanidine,
3~(trans-hept-1-en-1-yl)cinnamoylguanidine,
5-(N-Methyl-N-isobutyl)amiloride,
2-cyclohexyleirmamoylguanidine,
4-gthoxyeinnamoylguanidine,
2,4-dichlorocinnamolyguanidine,
5-(N-Ethyl-N-isopropyhamilotide,
N-armdmo-?:-ammo-S-hexamethernelmmo-G-phenyl-
2-pyrazinecarboxamide,
(a-Methylcinnamoyl)guanidine,
cinnamoylgnanidine hydrochloride,
[(4-Chlorophenoxy-acetyljgnanidine,
N-amidino-3-amino-5-phenyl-6-chloro-2-
pyrazinecarboxamide,
5-(4-fluorophenyl)amiloride,

* (trans-2-Phenylcyclopropanecarbonyl)guaniding,

* (2-Nitrocinnamoyl)gnanidine,
trans-3-Furanacryoylgnanidine,



WD 2004/ 112687 PCT/ AU2004/ 000866 -190 2

phenyl ci nnat noyl guani di ne,
WO T004(16268% dr oxy- 2- napt hoyl ) - N- phenyl guandne, BCT/AU2004/000866
~ bui yl chmanoyl guani di ne,

3, 4-di f 1 uoroci nnanoyl guani di ne,
5- (N, N- hexanet hyl ene) ammi ori de,
3-fluoroci nnamoyl guani di ne, 5 -1
" br owo- 2- not hox CI an|d|ne
3- et hoxyci nna %g%* B . 4- (et hyl enedi oxy)
ci nnanoyl guani |unan0yl)guan|d ne,
2' 4 Di chl or oBef; .
t et r aanet hyl oi Pramn gﬂﬁgm 3. (2
napt hyl )acryl o ‘"rn
2-(1-napt hyl) a FﬁD.H dahydmchlonde,
3-di fluorocit PYPapeyDguanidine,
(3- Met hoxyci nn oylguanidine and
4-i sopropyl cn Yiglanidine.
‘2,4, 6- tr|nethyIcLenDngaanldlne N (ci unanoyl)
Nphenyl guani di ne, 2-(eycl ohex-1-en-| , '
1) cinza | gyani di ne 2- na t hyl ) acct ayl guani di ne,
{42 ijdr og&/i g#gme a pg(florz}gy ne o%c?auns 146¥0 ?48 wherein said HIV
4phenyl ci nnarpyigueani di ne,
4-f l.uor oci nnanoyl guani di ne,
N's bi s- (ci nnanoyl ) - N'- phenyl s uani di nc,
( 2- Fur ansitx y I Thig ijeghiod BEcoidaies to cﬁhﬁm%ereﬁtsmamﬁhfa%ﬁinsms
salt, Benzam | hydrochloride,
(3- N|tr00|nnannyl)guan|d|ne . Benzyoyl guani di ne,
(4- Phenoxibermaeeihgd arbflitdgo claim 150, wherein said membrane ion channel
3-(trans- hept{* g ﬁpnnanoylguanldlne
5- (N Met hyl - IEPEGRGE ‘9’!‘)’% TR de
2-ayclobexyIC|nnannylguanldlne
4‘ et hoxyﬁZP ”ﬁ%}?ﬁe&o@ anc.‘,lcglldl[}leg to claim 151, wherein said Coronavirus is the
Severe Acute Respiratory Syndrome virus (SARS).

153, The method according to claim 152, wherein said compound is selected
15 from the group consisting of '

2,3-diflucrocinnamoylguanidine,
3,4-dichlorocinnramoylguanidine,
4-t-butyleinnamoylguanidine,
3-(2-papthyl)acryloylguanidine,
(3-Chlorocinnamoyl)gnanidine,
3-(cyclohex-1-en-1-yDeinnamoylguanidine,
2,5-dimethylcinnamoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
4-isopropyleinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
6-methoxy-2-naphthoylgnanidine,
5-(N-Methyl-N-isobutyDamiloride,
3-phenylcinmamoylguanidine,
(2-Chlorocinnamoyl)guanidine,
2'4 DichloroBenzamil HCI,
4-phenylcinnamoylguanidine, '
A4-(trifluoromethyl)cinnamoylgnanidine,



2, 4-di chl or oci nnanol yguani di ne,

5- (N- Et hy!

wheotareeBy | enei m no- 6- phenyl -
(a- Mef fiyl ci nnanoyl ) guani di ne,
hydr ochl ori de,
N-am di no- 3-at ni no-5 phenyl
azi necar boxam de,

pyr.'
5- (4-tluoroph
(trans-2-Phen
Ni t r oci nnanoy
i di ne, WD 200
5-tart-butyla

Bi s( 3- phenyl p
N- Benzoyl -

according to
said HV is

claim 144, wh F

The net hod ac
menbr ane i on
10, 152. The

sai d Coronavi {, .;.

-N-i sopropyl)am loride,

N- am di no- 3-am no-5

2- pyr azi necar boxBCTAT2(04/000866
ci nnat noyl guani di ne

[ (4- Chl or ophenoxy-acetyl ] guani di ne,

- 6- chI oro- 2-

J Lal ni ori de de
1T¥‘ ;é Ae Rfani d 2
)(ﬁﬂ % % aﬁglcrlygsl guér
| guani di ne,

- 7y °ﬂ%%v§;%§%gf FiR

g ma?lﬂﬁl ahidine,

f;s b

hoxy HVA, (3

mneN,N

nd 1 bronp-2
6 149. The net hod

“B’Fﬁé % ®v 148, wherein
1?“’?3““1&3‘6’ a%gn t hod according to
a Coronavirus. 151.
°¥glﬁni » wherein said

Coro avuus E protein.
FRNdPS 1 wher ei n
“Acut e Respiratory

Syndrone vir thQ according to
cl ai m 152, E'ct ed 15 from
t he group consi;
2, 3-di fl uorocy] q]ﬁlf :
3, 4-di chl or oc]’l ) . gl,le’
amdine,
5-(NLN- ~D1methyl)a1mlonde hydrochlonde,

2-napthoylguanidine,
3-(4-fluorophenyamiloride,
2-(trifluoromethyl)cinnamoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylgnanidine,
(trans-2-Phenyleyclopropanecarbonyl)guanidine,
N N"-bis(3phenylpropanoyl)- "-phenylguanidine,
1-napthoylguanidine,

Benzamil hydrochloride,

. 3-methoxy —HMA,

- 4-methyleinhamoylguanidine,
4-flnorocinnamoylguanidine,
3,4-(methylenedioxy)cinnamoylgnanidine,
5-(N,N-hexamethylene)amiloride,

' N-(cinnamoyl)-N'phenylguanidine,
-5-(N-Ethyl-N-isopropyl)amiloride,
3-methylcinmamoylgnanidine,
2-methylcinnamoylguanidine,
2.3,5,6.~tetramethylcinnamoylguanidine,
trans-3-Furanacryoylguanidine,
(4-Methoxycinnamoyl)guanidine,
(2-Furanacryloyl)gnanidine,
(3-phenylpropanoyl)guanidine,
2-(2-napthyDacetoylguanidine,
Cinnamoylguanidine,



4-1t-butylci nnanoylg wi ni di ne,

3-(2-naptliyl)acryl oyl guani di ne, (3-Chloroo
woe@anyiegguani di ne, 3-(cycl ohex- 1-en-1-yl) ci NRCT/AU2004/000866

aoyl guani di ne, 2, 5-di net hyl ci nnanoylguani di ne,

trans-3- (1 napthyl)acryl oyl guani di ne,

4-i sopropyl ci nnanoyl guani di ne, 23 D

Br onnoci nwar noyl ) guani di ne, miees

6- met hoxy- 2-n %I uani di ne,,.. 5-(N- Met hyl - N
, .mﬁl MR oy | guani di ne,
3 NERAIABS Iy chl or oBenaani |

i sobutyl)arW
_y WP ,
APaLeTR Ui ne, WO 2004/ 112687
Jogpnnam ne,
AgHe0ds

(2-Chl orvcinn
tani di ne,

HCl, 4-pheny
3-(trif|noram§ 4 [

4-(trifluoro
3-(trifluoro
idi ne
2- et hoxyci nnarf¥ Y
( 2- Br onoci nnakByhsnyhegitdsrdienoylig
2, 6- di chl or oci(RRAPRFI2fEhoR pg’ﬂé‘,“dm& 4,5-tt
i met hoxyci'nnal%?" ; m&ootert, ,
but yI am uo- amMJrpig@midum) ai’%%ﬁ‘l%§@‘ﬂﬁani ne, 5

PCT/ AU2004/ 00

' g ISP A ,uaidine
hydr ochl or i de 3-GArepepeusdjoga 9 i&f"’dﬁ* e,
br omo- 2- f | uor GPHeAB

(4- Chl or oci nnd VK X dine,
2-t-butylcinn prgfifaamoylguanidine,
2- cyel ahexyl ci AGFAIEREnidng. | odoani | ori de.

3- (t r ams- hept Fhengpilinshanssuye \ t%ua&li di ne,

( 4- Br onoci nnakb F‘):gga &"Eﬂn oy i an :

Hydr oxyci t naafb{Ariegthary-Bi-pheny “Bhenyl propanoyl ) - N
phenyl guani di ne, (3-Nitroci nnanoyl ) guani di ne,

3-fl uor oci nnanoyl guani di ne,

154, The method according to claim 151, wherein said Coronavirus is human

Coronavirus 229F.

155. The method according to claim 154, wherein said compound is selected
from the group consisting of |

4-isopropylcimamoylguanidine,
3,4-dichlorocinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylgnanidine,

. 4-i-butylcinnamoylguanidine,
3-isopropyleinnamoylguanidine hiydrochloride,
3-t-butylcinnamoylgnanidine,
2-i-butylcinnamoylguanidine, - '
trans-3-(1-napthyDacryloylgeanidine,
5-bromo-2-methoxycinnamoylguanidine,
2,3-difluorocinnamoylguanidine,
3-(2-napthyl)acryloylguanidine,
2-phenylcinnamoylguanidine,
3-phenylcinnamoylguanidine,

" 3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
4-phenylbenzoylguanidine,
3-(trifluoromethyl)cinnamoylguanidine,
_(4-Phenoxybenzoyl)gnanidine,



2- (1-napt hyi ) acet oyl guani di ne, 2-ethylch

nanoyl guani dine, 5-(N,N D netltyl)am | oride
whyanocksBori de, 2- napt hoylguani di ne, PCT/AU2004/000866

5- (4-fl uorophenyl)annil oride,

2-(triluoronethyl)ci manoyl guani di ne,

N- ( 6- Hydr oxy- 2- napt hoyl ) - N phenglguan|d|ne (trans-2

Phenylcyelopropanecarbonyl)gUan 41 ne

P- bi s(3phenyl pr oyl phe anldlne

1- napt hoy! guarfr (H%ﬁ@“%ﬁéﬁigwr Fﬁ fil ori de,

3- et hoxy - BMR-(eyedehesl riptiaDes AP ne,

4-f | uor oci nnakbPr prd)guaniding,

3, 4- (et hyl en pamedulephgieridedi ne,  5- (N, N

hexamet hyl ene)lampihbygeaiidite,

h1( ci nnanoyl ) SN4dlwerwphepyBanittiride, 5- (N
Et hyl - N- i sopr ¢pPhomgbpdnte-2,dHdienoyl)gnanidine,
3- met hyl ci nnapBrguitindn)guanidine,
2- et hyl ci nnamgydigk@gictibitoylgudniding, 6,
t et ranet hyl ei pOAFRGtENAN )cighdntSlguanidine,
trans- 3- Furan@gﬁ hiflbuanidine,
(4- Met hoxyei ma@ cSh@0h A Rshidine,
(2-Frrranacrylg g guanidine,
(3- phenyl prop % | ﬁﬁh)%? oyl
2- (2- napt hyl) A% .0 gt‘gggﬂgﬁaylguanldlne, WO
2004/ 112687 P %?
(2Met hoxyci nn < 3-(3-Pyri,dyl)ac
ryl oyl ] guani di : gﬂ&?ﬂﬁzgy?guam di ne,
2, 4- dlchlorocﬁgggg?’ gﬁwﬂ@iﬁ s
3- Met hoxyci n >
(2 fl uor oc?/nna @H@ﬁ?‘ﬂ’ﬁ%’}’lgﬂm@
(4- Phenoxy ben£&ropgnsingamgeylgnanidine,
(a- Met hyl ci nnaddtrimgthyivintemeylguanidine,
5- (3" - br onophéras2Rhauyeyzloproginseashinyl svinifinee
(3-Chlorocinnamoyl)guanidine,
2-(1-napthyl)acetoylguanidine,
2-ethyleinnamoylguanidine,
2-cyclohexyleinmamoylguanidine,
(4-Hydroxycinmmamoyl)guanidine,
2-ethoxycinnamoylgnanidine,
3-methylcinnamoylgnanidine,
2-methyleionamoylguanidine,
3-fluorocinnamoylguanidine,
cinhamoylguanidine hydrochloride,
2,3-dimethylcinnamoylguanidine,
2-fluorocinnamoylguanidine,
A-fluorocinnamoylguanidine,
3,4-difluorocinnamoylguanidine,
5-tert-butylamino-amiloride,
2-napthoylguanidine,
N,N-Bis(amidino)napthalene-2,6-dicarboxamide,
N.N'-Bis(3-phenylpropanoyl)guanidine,
4-methylcinnamoylguanidine,
5-(3'-bromophenyl)penta-2,4-dienoylguanidine,
2,3,5,6,~tetramethylcinnamoylguanidine,
3-ethoxycinnamoylgnanidine, ~
N,N'-bis(3phenylpropanoyl)-N"-phenylguanidine,



(5 Phenyl -penta 2, 4-di enoyl ) guani di ne,
(Qui nol i ne- 2- car bonyl ) guani di ne,
w@ Bwenyleatet yl ) guani dine, N, N -Bid(ainid PCT/AU2004/000866

no) napt hal ene- 2, 6- di car boxanddo, 6- br oi no- 2-

pt hoyl guani di ne, 1-brono 2 napt hoyl guani di ne,

2-chl or o- 6-fl uoroci nnanoyl guanj di ne, -

1(4- Chi orophenozxy-acetyl]g TalPite, Phenanil

nmet hanesul fonate salt ;, N - ‘ .

Benzoyl - N - ci(ﬁWﬁjﬂ%"ﬂDﬂ@’ﬁH’ﬁ’ N- ( 2- napt hoyl )

N ‘pheny| gaani @Ghorocmamoyiheuati@iofod according to claim
151, wherein (§ﬁiﬂ0mﬁw%§fnﬁs human Comavi r us

229E. 155. Theethethivgaanimmdfing to clai m 154, wherein
sai d conpounds,i,S-iméthadyeitnarfoylgmidise.gr oup consi sti ng

of 4-i sopr opyd-gi-napthysdepuignanddioeand

3, 4-di chl or ocﬁqmmylpmmdyﬁi-mmhenylguamdme.
3-(trifluoronethoxy)cixnoyl guani di ne, 4-t

but yl ci nnanmoyl guani di ne,, . — STus is Ay one
3-i sopr &yl o Iafj‘fj’éﬂ?%ﬁor?g“ﬂ)}%lr’g]o el sl %oé(,mam d
3-t - butyl ci ngyaRIRAbGH Dototiviems isoltcs listed in Table 1.
“but yl ci nnanoyl guaztidine, trans-3-(1 .
napt hyl ) acryl oyl guani di ne, 5 S .

br gno- 21 gt hemaadRsREydigsmuladin 66, wherein said compound is selected
2, %-difluorocin anmoyl uani inei; .
3- (2- napt hy| fee %%pgj’ﬂmési‘ﬁ fle, 2

phenyl ci nnanoyl;gpapikinieuoybupkiding| ci nnaxnoyl guani di ne,

3- (cycl ohex- | 3 anschiorbdianeAgEMidIEAN di ne,

4- phenyl benzogl( loflicthBxy)cinnamoylguanidine,

3-(trifluorongtt %&H%WDI dine, .
4- Ph b ' 287
ECT/ A(LEJS(E)))C()Z/ Ce)gé'g%% - %ﬁﬁn -(Ctrifl ug?%gt hyl)

ci nnanoyl guani dine, 2-(cyclohex-l-en-1 .. . . .
yl ) ci nxil&Roy Themesthod accerding toelmpoldB T REED f}lj‘&gﬁ? taeﬁﬁpe%hmc
5-(N, N hexan'%,&yl ene)am | ori de, ‘

10 A ,
159. The method according to claim 158, whetein said membrane ion channel

is the Hepatitis C virus p7 membrane ion channel.

160. The method according to claim 159, wherein said compound is selected

15 from the group consisting of

2,3-dimethylcinnamoylguanidine,
2,4,6-n-hnefhylcinnamoylg1mnidix_1g,
5.hromo-2-fluoracinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,

. 2,5-dimethyleimamoylguanidine, o
3~(triﬂuoromethyl)cinnamoylguan{d§ne,
4-(txiﬂuommethyl)cinnamoylguamdme,
6-methoxy-2-naphthoylguanidinie;
(2-Chlorocimnamoyl)guanidine,
{4-Chlorocinnamoyl)guanidine,

' (ZaBromocinnamoyl)guamd‘m’e,
2,6-dichlorocirmamoylguanidine,
(3-Bromocinnamoyl)guanidine,



I -rtapthoyl gu. ani di ne, 5-(4-fluorophenyl)am | oride,

(5- Phenyl - pent a- 2, 4- di enoyl ) guani di ne,
W@ 300Bn@s8Ti nnanoyl ) guani di ne, . PCT/AU2004/000866
- 2, 5-di net byl ei nnanoyl gnani di ne,

2- (i ftuoronet hyl ) ci nnanoyl guani di ne, 6

nmet hoxy- 2- napht hoyl guani di ne, 4

(4- Chl or oci nnanoyl ) guani di ne,  -1%6- .~

( 3- Met hoxyci uam di ne _ |
5- br ono- 2-f | E‘% E ?ﬁlp‘ﬁe 5-(N, N
Di et hyl ) am <0

WW@YW@:nhamyl guani di ne,

(2- Met hoxyci i F Dejagidine, (5

- Met hykci nna stloraripsmoylguaniding,
4- phennyl ci nﬁﬁw&? ﬁflqul)ﬂ@l,amdme,' )
2, 6-di chl or o Hosprtiubsrdpylguanidine,

( 2- Brmoci nn—%ﬁ"gﬂ%‘?ﬂaﬂf’ﬂwd’nﬁ :
2, 4, (-tri met KSHEMiAEDARoY gimiding ne, :
(trans-2- Pheﬁw ﬂ;@@ﬁ@gg&bonyl ) guani di ne,
(3-Chlorocin lanapidine, 2-(
“napt hyl ) acet 8 m@mﬁn@éﬂwl}?namylguam di ne,

2- cycl ohexyl gt{ H@W@Wl%ﬁlwxlgumﬁ
(4- Hydr oxyci Izlrm &%‘F‘Iﬂaﬁéﬂl

2- et hoxyci nn 1’4’612; gipe 3 met hyl ci manoyl g
uani di ne, 2 ﬁﬁ‘lei}"’Bmﬁtﬁ%bﬂ@W@% di ne,

3-fluorocsin s C|nnanoylguan|d|ne
hydr ochl or i d ?Yl?egtﬁﬁéﬁ'ﬁ?w& BRI guani di ne,
22f1 uor oci nnt Ylguanidine,

4-f1 uor oci nna ‘&W"ﬁ(&“aﬂl@ﬂﬂhﬂmcmmdc

1uor oci nnano P@lmd&tert butyl ami no-ani | ori de,

2 napt hoyl aafl TP gﬁtw&w@r@'
napt hal ene- 2N )-N'Nplpqmylguamdme

Bi s( 3- phenyls ﬁ eeardine,
. i )amiloride,
4-met hyl e nn -EE G oroBenzaxg?%Cl
5-tert-butylamino-amiloride,

- 5«(N-Ethyl-N-isopropyl)amiloride,
{4-Methoxycinnamoyl)guanidine,
4-flnorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycinnamoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
(t:rans—Z-Phenylcyclopropanecarbony])guamdme,
3-cthoxycinnamoylguanidine,
2,3,5,6.-tetramethylcinnamoylguanidine,
4-phenylcinmamoylguanidine,
trans-3-Furanacryoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
(2-Furanactyloylgnanidine,
3~(cyclohex-1-gn-1-yl)cinnamoylguanidine,
cinmamoylguanidine hydrochloride,
5-(N,N-hexamethylene)amiloride, -
2,3-difluorocinnamoylgusnidine,
2-(1-napthyl)acetoylgnanidine,
(a-Methylcinnamoyl)guanidine,
(2-Nitrocinnamoyl)guanidine,
6-Iodoamiloride,

3 4-(methylenedxoxy)mnnamoylguamdmc,



5- (3 -bronophenyl ) pent a- 2, 4- di enoyl guani di ne,
2,3,5,6, tetranethyl canoyl guani di nc,
w@2@thmeyTi nnam oyl guani di ne, PCT/AU2004/000866
N, M bi s(3phenyl propanoyl ) -N phenyl gu ani . di ne, WO
2004/ 112687 -195 (4- Met hoxyci nnanoyl ) guani di ne, .
(2- Chl oroci nnanoyl ) guafl di ne, ;3
Ni t roci nxi amayl ) guani dii e, -

4- ethoxyC|nnanq¥I uanldlne 4,5-trimethoxycinr
moyl guani di %@ Cfi}?)acet oyl guani di ne and At

(3 phenyl pr A guanl di ne.

PCT/ AU2004/ cording to claim
151, V\herelrg%ﬁl@e&ér% PWQY&“%H‘\ e ofthe known
Cor onavi r us 42§ 83! ed in Table 1. 5 157. The

met hod acco Ci? el n sai d conpound

is select ed % ;E‘g?%ﬁd%m Py of
4- |sopropy1 ¥ %%

3, 4- di cbl or MK

3(tr|fluor8n@}° gua afdln

4-t but yl aat ‘H%‘E‘H Eﬂeﬁﬂ)l’ema 4—d1e.noy guanicy V

3-i sopr opy! ¢ PFGEI!F%‘ BERdERoCchl ori de 158. The
net hod accor(%“P yipgep "é’il)ﬁ‘l‘afﬂ“e wherein said virus is
the Hepatit | 0%931’1%’@’“3#131‘@ 'met hod according to
cl ai m 158, QCF praosRERi®ane i on channel is the

Hepatitis C2ypstipdelpmamenlgsitiee.j on channel . 160. The
nmet hod acco;@fM?B“’FW‘@ﬂﬁﬁ"mﬂ!ﬂ;@‘%erei n said conpound
i s sel ect ed -orsne-2uaRtheyeusrginG cdclpgsi sting of

4+

2, 3-di met hy@ﬁqmml A

2,4,6-tri net3 gyl d n
5. br ono- 2- fI E}gﬁlﬁn}ﬂy}@amdme,

c"}
(4- Br omoci nk: Prate salt ,
2, 5-di met hyPér %@&@a@m@%ﬁ
(tllfluoré nEpegHENdiBa ani di ne,
(t

3-
4-(trifl ﬁ‘eﬁ%lﬂ di
6- me[ Ihox;?rZ vﬂmﬂw}fﬁ%— e

methylacryloyl]guammne

161. The method according to any one of claims 144 to 155, wherein said

mammal is a primate.

5 . 162. Themethod according to any one of claims 158 to 160, wherein said

mammal is a primate.

163. The method according to claim 161 or claim 162, whetein said primate is
human,
10
164. An antiviral compound selected from the group consisting of
N—(3,5—Diémino-6-chloro-pyrazine-z-carbonyl)-N’—phenyi-gumﬁdine,
N-Benzyl-N’-(3,5-diamino-6-chloro-pyrazine-2~-carbonyl)-guanidine,
3'4 DichloroBenzamil,



(2- Chl or oci nnanoyl ) guani di ne,
(4- Chl or oci nnanoyl ) guani di ne,
W@ 200Bnex8Ti ==oyl ) guani di ne, PCT/AU2004/000866
2, 6-di ebl oroci m anoylguani di ne, .
(BBrormm nnanoyl ) guani di ne, WO 2004/ 112687 -196
(3- Chl oroci nnanoyl ) guani di ne,  2- (t :
i f1 uoronet hyl) ci nnam)yl guani di nePs- (4- Phenoxyb
enzoy1l) guani - di ght or oci nnanoyl guani di ne,
4-i sopropyl ci 4&%’1}4 % (idl ne,

trans- 3-(1- namwbmﬂm-wxmaﬁbﬁjﬂ-ﬁﬁmyl)mlonde,
4-t-butyl ci nﬁiﬁ@ﬁﬁ@&éﬂ ?3 D& ride
2-t-butylcin W *
2- et hyl ei nnaFa-BigiAN-gHopepylamiloride,
4- met hyl ci nn
5- bt on- 2- mgm%ﬁhﬂ%ﬁﬂﬁ idsHedraghloride,
g (t r: fLuorF ;@aﬁjemyaﬁ@)&hwa,m di n;eh I i
cycl ohexyl ¢i pt hoyl guai i di ne,
3-t-butyl ci nﬁé@%ﬂ) °f#‘%ﬁ‘f§
?nzoﬁl guIaUI dl6l16doamﬂogde 5 g
5- Pheny |en guani di ne.
N- (ci nmany| ;é %Pﬁﬁiﬁﬂlﬁﬂ i di ne,

3-ygopropyl msmyamwf@m?;anﬁw@ﬂmmn de,
Benzam | hydr ori de
phenyl pr opandif ﬁ'@uﬁ"l’]ﬂﬁﬁw i di ne

N, N' - bi s( 3phgat-piitglamieydmitedide, phenyl guani di ne,

LSBT o NS SR Ok e tnanis
HCI 55-tort - batmémaqmmﬂeﬂms_ﬂ@me)-mmmﬂde,

5- q\I\/I;eEthyI N'-S'IS rop aéglorlde,

(4="Met hoxyct )"é’ul i ne,

4- f1 uor oci NnagReKIHgleadmEots-henyl-2-pyrazinecarboximide,
(3-Nitrocinn

4- et hoxyci nn%&&égﬁl A n%Pé’ﬁnWWE?WéWF’) g

, ani di ne, 1-napthoylguanidine,
| 2-napthoylguanidine,
20 N-(z-napthoyl)-N -phenylguanidine,
N,N-bis(2-napthoyt)guanidine,
N, N'-bis(1-napthoyl)guanidine,
N N'-bis(2-napthoyl)-N"-phenylguanidine,
6-methoxy-2-naphthoylguanidine,

25 3-quinolinoylguanidine,
cinnamoylguanidine,
4-pheny1benzo§1guanidine, ‘
N-(cinnamoyt)-N'phenylguanidine,
(3-phenylpropanoyl)guanidine,

30 N,N'-bis-(cinnamoyl)-N"-phenylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
N,N’-bis(3phenylpropanoyl)-N"-phenylguanidim,



(trans-2 Phenyl cyyl opr opanecar bonyl ) guani di ne,
3- et hoxyci nnanoyl guani di ne,
wQ2®4581887 t et r andet hyl ci nnanoyl guani di ne, PCT/AU2004/000866
4=phenyl ci nnanoyl guani di ne,
trans 3- Fur anacr yoylguani di ne,
: (6- Hydr oxy- 2- napt hoyl ) - N' - phenyl guani di ne, (2
'Furanacryloyl)guanldlne 3-(cyctBhex-1 -en- |
-yl) oi nnanoyl |d|ne |nnanoylguan|d|ne
- hydrochl ori dé; g BYEVAHARA ene) ani | ori de,
2, 3-difluor owmmmyi}gmﬁpﬂddyl)@r-phenylgumdme :

2- (I -napt hyI) uanj di ne
(a- Met hyl ci nrf %ﬁ% b
(2-Nitroci nnaﬂlmyhh@ﬂm@mpmalen@z bastaaakdnage, de,

3,4-(nmethyle 0X | guani_di ne,
pPCT? AU2004/ 0 %@%’Eﬁéﬁ%ﬁ!ﬁ?ﬂpﬁmwoom 000866
-197 2-et hoxxphaﬁﬂaa@rjgmgjl ne, G nnanoyl guani di ne,

2-(ryal +how. PTG e Rarogeanien. ne.

2- napt hoyl guam@bylgganﬁnﬁhenyl ci nnanoyl guani di ne,
5-(N,NDimst2¥_pb§I Iorlde drochloride, 5-(4-fluo
ophenyl ) ami | T moyl ) guani di ne,

2- 10 uor oci nnmk mﬂnﬁ.@l guanidine,

5-(3" - brom)pzﬁgﬁ t@ﬁ d| eno lguani di ne,

[ (4- Chl oroph )ﬁ X;F‘T‘m Hz-fisthyfagryloyl]guanidine,
phenyl propanwcmgmmnﬂnm anidine,

2-chl or o- 6-f|¥ roci.nnarmy\{ ugpi di ne, <
| uor oci nnamo§f g FinameyD hyl ci nnam)yl guani di ne,

( 2- Moxyci nns[rpweﬂaﬁxs@lmﬁﬁ,ib)ﬂ anidine,
8 P ST N
(3-Bromocinmamoyl)guanidine,
(3-Methoxycinnamoyl)guanidine,
(3-Chlorocinnamoylguanidine,
(2~Ch10rocinnamoyl)guanidin§, ‘
20 (2-Bromocinnamoyl)guanidine,
(2-Methoxycimmamoyl)gnanidine,
(uﬂns;z-PhanylcycIopropanecarbonyl)guanidine,
[3-(3-Pyridyl)acryloyl]gnanidine,
(4-Hydroxycinnamoyl)guanidine,
25 (Quinoline-2-carbonyl)guanidine,
or pharmaceutically acceptable salts thereof,

165. . A pharmaceutical composition comprising a compound according to claim
164, and optionally one or more pharmaceutical acceptable carriers or
30 “derivatives.



3- et hyl ci m anoyl guani di ne,

3-(trans-hept-1-en-1-yl)cinnanoyl guani di ne, Phenam |
woreiohamssul f onate salt, 2, 4-di chl oroci nol yguantTAn2004/000866

(4- N troci nnanoyl ) guani di ne, ' V

3, 4-di fl uor oci nnanoyl guani di ne and

((E)-3-(4-D nmet byl am nophenyl ) - 2-

net hyl accryl oyl j guani di ne. 161.2%he met hod accordi ng

to any of ;clai 144, to 155, wherein said mammal
o o B reitatodhnatiibe cRERE RCTH R r o any

one' of cl ai ns 158 to(160,NBherein said manmal is a
primte. 163. Th gt hod| according to claim 161 or
claim 16 ¢ iNFOriggpte is  human. 10 164. An
antiviral pound sel ected Tromthe group consisting
of  Ng.37 3 am no- 6- chl or o- pyrazi ne- 2-carbonyl ) - N
pl enyl -guani dine, N Eenzyl-N -(3,5-di am no-6-cblora
pyr az {(ABromccmniraoyl)grardgdiandotiprising tha 'sdudiire hl or oBenzam |,
WD 2004/ 112687 - 198d3CT/IﬁlIJZOO4/ 000866- 2' 4

Di chl or ol 3enaam |, 2
5-(N-neth grtesih et ﬁgiu$¢gwl-nethyl)aniloride

5-( i sobut yI) am i de,

5- (N-Et m sopropyl )aaniloride, -5 . :

. 5- (NNBBY nethyl ) ami | ori de hydrochl oride, 5-(1(,N
hexamnet hyl ene)ami | orido, 5-(N,NDi ethyl)an|oride
hydrocblori de, 6-lodoaniloride, Bodipy--FL
ami | of4-Methozypinnamoyl)guanidine comprising the structure
3-hydroxy-5-hexanethgjenqhipino-anilorido,
5-(4--fluorop, henyl)@m | dfide, S

tertbutyls s SN . m di no- 3- am no-5
phenyl - 6- o- pyr afi necar boxani de, 3- net hoxy
5- (1 NN, auet’hyl ene) -am | oride, 15

Jy-arilotide, . |
hexxet hyl enei m no- 6- phenyl - 2- pyrazi necarboxi m de,
(5-Phenyl-penta-2,4-dienoyl)gnanidine comprising the structure

0 NH

NP &t

N° NH

10

(3-Bromocinnamoyl)gnanidine comprising the structure
0 NH

Br T J-L

&) N NH;
H 2

15 . (3-Methoxycinmamoyl)guanidine comprising the structure
O NH

0
- (ET‘“ N NE



N- am di no- 3, 5- di ar ni no- 6- phenyt -2 pyrazi necar boxam de,

1- napt hoyl guani di ne, 2-napt hoyl guani di ne, 20
woR(24 &gt hoyl ) - N - phenyl guani di ne, PCT/AU2004/000866

N, N - bi s(2-uapt hoyl ) guani di ne, N '

' - bi s(1- nagt hoyl ) guani di na,

N, N' - bi s(2-napt hoyl ) - N'- phenyl guani di ne,

6- met hoxy- . 2naphthoy|guan|d|ne 2005

5 gg'eg;: 180Y | B Wuan B SRPRTRY hEU TS ot 165, fucter
_ N-(ci nnanoyl )compphumtyﬁegmmoze Iiowa antiviral compounds

( 3- phenyl propanoyl ) guani di ne, 30 N, |

P- bi s- (ci nnanoyl ) - N - phenyl guani di ne,

N- ( 3- pheh§d. pridwanethpl] pedipiiemislagyiatei of clains 6 - 8,12 ,13, 16 19,21, 23, 25,

oo Sisees RSBy ML A AR 5 W s o 61

t rans- 3- f ur arb@c#dy Bk 7BLENTT 7,31, 83No 86, Jhis! 0294 1296, 93 99, 101,

xapt hoyl ) - M %
(4 phenoxybeﬁ%;i}ﬁ gnu%'é‘amdiod%ﬁ%uo 11210 114, 116, 117, 119, 120-122, 124-127,

N, N - Bi s(ani dR9-331pap3-had, emsm 6391147al¢somm51€15@158 or 159,

N'- C i nnanoy phen
(Phcnyl acet yl guanlmg "mmx}d% {é"te‘llg"’hﬂmanﬁwﬂcompounds

N, B - Bi s( 3- phmal;ﬂgioo}ambgd ) guani di ne,
benzyoyl guani di ne, (4-Chlorophenoxy- acetylaguanldlne

10 N benzoyl - N-ci nnanoylguani dine, .

[ (E)-3- (48] Mﬁ#bcbammﬂmgwady)onaﬂﬁﬂdimb aa1\ss@4l 1he beqad

ine, (4-Chlggo n| di_ne

(4- Br anmoci nnam)y guanl gucv““”ndsm‘immpmndlsSﬁ‘leciedﬁomthe

(4- Met boxyci mummmbﬁrgﬁnmﬂmm@lgu&xﬁdme (2-chlorocinnamoyl)guanidine or

51h I
ES é;r g%m nnarmy? %’Wk%am‘gl s

( 3- Met hoxyci nnam)yl) guani di ne,
(3- Chl oroci nnanoyl ) guan idine, (2- Chloro
ci nnaznoyl ) guani dine, 20 (2 Bronoci nnanoyl ) guani di ne,




(2- Met hoxyci nnanoyl ) guani di ne,
(trans-2- Phenyl oyol opr opanecar bonyl ) guani di ne,
wQ 30043128971 i dyl ) acryl oyl ] guani di ne, PCT/AU2004/000866
(4- Hydr oxyci nnanoyl ) guani di ne, 25
(Qui nol.i ne- 2-car bonyl ) guani. di ne, or pharmaceutically
acceptabl e salts thereof. 165. A pharnaceutica
conposi tion conprising a conmpouwdtt according to claim
‘164, and optionally one or nore phamaceutica
ac c eptGtiihiorecinnameyRevgniding coanrisipg tha YO 2004/ 112687
20 (4-Chl oroci nnanaqy! ) gygni di ne conprising the
structyre NBZ N NH2 (4- Br onoci nnanoyl ) guani di ne
o ! , ,

\anbyl)gwanidlné conprising the structure

the structure, Q NH2 10 (3-Bromaei nnai noyl)g ]anidi ne

. conpr i(&Ghipredirnamoygrenidiae comyeising the structure
Nﬂ@&?ine conprising the structure
2004/ 112687 - 200-

: gﬁp phar maceuti cal conposition

,“farther conprising one or

] conmpounds. 167. The net hod

accor di ng tocényone of claims 6 - 8,12,13, 46,19, 21, :
23,525, 527, 29, 31, 32 to 34, 37 to 39, 42, 45, 47,
49, $1, 53, 55, 57, 58 to 60, 63 to .65, 68, 71, 73,
75, 712-Bremocgpamgy)guanidine copprisyg e srueiut o 96, 98,
99,101, 102, 10 to A5, 107 to 110,112 to 114, 116,
117,119, 12 124- 127,

129- 13 Nﬁ§9'147’149'152’154’156’158’
or 159
. Br
(2-Methoxycinnamoyl)guanidine comprising the structure
B> N NH
H
Oz’

10 (traﬁs-z-Phenylcyclopropanecarbonyl)guanidine comprising the stmcture

15



wherein said conpound is selected fromthe antivira
conpounds 10 according to claim164. 168. The net hod
w@eweniesy t o anyone of clainms 6, 31,58, 84, 102PCT/ALIZ004/000866
wherein said virus is Dengue virus and sai d -conpound
I's selected fromthe group consisting of
ci nnanoyl guani di.ne, (2-chl oroci nnanoyl ) guani di ne or 15
trans -3- (1 napt hyl ) acryl oyl guanr@?—ne WO 2004/ 112687 21
(3- Cnl oroci nnanoyl ) quanj di ne conprising the structure
0 NH @vmwr@wm@@qg Rt POBIIE RSN i si ng t he
structure . 0 NH 5 (@-Brgmoci nnanoyl ) guani di ne
conpri si ng the strugturg 0 B. NH
(2- Met hox HTH » 5&; conprising the structure

(trans- /| cycl opr opanecar bonyl ) guani di ne
conpritstng the structure O NH It If

[ 3- ( 3{Hibbichel)-@etonl 9kl B rintbri R iR étieng t he
structure Q NH 15 2004/ 112687 -22.

(4-Hydr oxyci nna 2 ) lidie conprising the Structure
0 NH HO CUINOlII 2; arbonyl)guanldlne conpr|S|ng t he

(4-Nitrdci1mamoyl)guanidine cormnprising the structure
NH

NH,

10 (3-Nitrocinnamoyl)guanidine comprising the structure

NO;

0 NH

15



O NH 02N NH2 10 (3-.Nitrocinnanoyl)guani di ne
conprising the structure 0 NH NO2
W@ 200Mi11268T 1 nnanoyl ) guani di ne conpri sing the stPCDAURI4/000866
0 NH A NH2 PCT/ AU2004/ 000866 15 WD 2004/ 112687
PCT/ AU2004/ 000866 -23 (a-Methyl oir'inanoyl)g uanidi ne
conprising the structure O NH N NH2
trans- 3- (1- napt hyl ) acryl oyl guard@i ne conpri sing the
structure 0 NH 5 4phenyl ci nnanoyl| guani di ne conpri si ng
the sfedésthpl@nnagorhguguiting pemprisgiiia Sy eove|
anoyl guani di ne ceymprigmng the structure 0 NH NH2 10 3
nmet hyl ci nnanoyl gflani di ne conprising the structure 0
NH CH3.ANR). 2064 2687 ~gft, PCT/ AU2004/ 000866
[ one:Say5‘0|nnaﬁoylguanldlne conprising the
224 0 NEHE3C 2- net hyl ci nnanpylguani di ne
conprising the structure CH3 0 NIA .

trans-3-(1-napthyl)acryloylguanidine comprising the structure
0O NH

*-~ N7 TNH, -
H
H

4-phenyleinnamoylguanidine comprising the structure .
O NH

N

3-(triflvoromethyl)cinnamoylgusnidine comprising the structure
0O NH

NP
H

NH,

3-methylcinnamoylguenidine comprising the structute
I
=R N NH;
H
H

CHz



NH2 5 2-(trifluoromethyl)cinnanoyl guani di ne conpri si ng
the structure CF3 4 NH NH2 4-net hyl ei nnanoylg uni di ne
weewpnizsnhg the structure O 10 H3C PCT/AU2004/000866
4-i sopropyl ci nnanoyl guani di ne conprising the structure “
0 NH 15 WD 2004/ 112687 PCT/ AU2004/ 000866 - 25
3-fl uorociimanoyl guani di ne conprising the structure O
NH N J~ NH 2-fl uoroci nnanoyl guaé#di ne corrpri sing .the-
structure O NH NH2 5 4-fl uoroci nnam)){h guani di ne ‘
conpr idstriporsreetinciunsnnyienagding comppr & structure
3, 4--di chl or oci nnanoy guqmdl ne conprising the
structure 0 NH NH2 i
2, 4-di chl op.® ~ conprising the
structure 15 %/112687 26
2, 6-dichl.e naanoyI guani di ne conprising the
structfafe a0 NH H NH2

* 2-methyleinmamoylguanidine comprising the structure

2-(triftluoromethyl)einnamoylgnanidine compiising the structure
CF; - 0 NH

~ /ﬂ\

N NH,
28

4—methy1cinna1noylguanidine comprising the structure
QO NH
% NJLNHZ
H

H

4-isopropyleinnamoylguanidine comprising the structure
0O NH

A

= NH;

: N
{ H
HsC H

CH;

15



4- et hoxyci nnanoyl guani di ne conprising the structure O
NH S H3CH2CO PCT/ AU2004/ 000866

w@2004(1me81 i yl enedi oxy) ci nnamayl guani di ne conprPGI/AY2M0Me00866
structure 0 ~ NEl 10 3-(2- napthyl)acryloylguan|d|ne
conprising the stricture 0 NH
4-t - butyl ci nnanoyl guani di ne conprising the structure
0 NH la WD 2004/ 112687 -27 ~23-
3,4, 5-trimet hoxyci nnanoyl guani dj ne conprising the .
st r uctiaiRerocnagnoeyaiding 0?@1-’1??&&%?“)“ &%t oyl guani di ne
conprising the stguctygge 0O NH :
2, 5- dlnethyIC|nn. .xLE\uan|d|ne conprising the

I nngnoyliuani ﬁﬁgne conprising the structure
R.F 3 &henyl ei nnani oylguani di ne conprising the .
structure 0 NCI 10 PCT/ AU2004/ 000866 WD 2004/112687
PCT/ AU2(04/ 000866 - 28
- 3-(trans-kept-I-en-1-y1)ci nnanoyl guani di ne conpri sing
the structure 0 NH NH2 2-et hyl ci nnanoyl guani di ne
conpr izsfiidgrcidiemGH §daiine @omprising the structure

0 NH
= N NH,
H

H
5 F

4-fluorocinnamoylgnanidine comprising the struciure
0 NH

oA

N NH,
H

10  3,4-dichlorocinnamoylguanidine comprising the structure
' 0 NH

A

NH,

2,4-dichlorocinnamolygnanidine comprising the structure
i
X N7 N,
: H
H
Cl Cl
15



O Nfi 5 2-chloro-6-fluoroci nnanoyl guani di ne conpri si ng

the structure F O NH 10 . 3-t-butyl ci nnanoyl aani di ne
w@owpnixsng the structure 0 NH NH2 WO 2004/ 11PGBZU2004/000866

PCT/ AU2004/ 000866 -29 3, 4-di fl uor oci nnanoyl guani di ne

“conprising the structure 0 NH .

5- br oxno- 2-fl uor oci nnoyl guani di ne conpri sing the

structure 0 NH NH 5 -26- :

3-(trif|uoronethoxy?cinnanoylgqsnidine conprising the

st r uc tf-dichleropinapyeyigomidine ipriping e sER®y | guani di ne

cOnprisuﬁg the sgyuctygre O NH N NH2 H 10 :

2-t-butyl ci gudhi di ne conprising the structure H

CtH, L %§fwwk 004/ 112687 PCT/ AU2004/ 000866

- 30- | ohéx- 1 $&n-1-V#) ci nnanoyl guani di ne :
[ heHstructure O NH cinnanoylguarlidi ,e

conpri AN
hydrochlorid@lconprising the structure

4-ethoxycimmamoylguanidine comprising the sttuctre

3.4-(methylenedioxy)cinnamoylguanidine comprising the structure

N NI,
H

4-t-butylcinnamoylgunanidine comprising the structure
‘ O NH '

A

N NH;
H
HyCoego H

15



0O NH NH2 .HC 5 2, 3,5, 6, -tetranet hyl ci nnanoyi guani di ne
conprising the structure (Bit 134) CH3 01H H3C CH3
WORE421269T | ohexyl ci nnanpbylguani di ne conpri si ngPeTIaU2004/000866
structure 10 5-'brono-2- et hoxyci nnanoyl guani di.ne
conprising the structure 0O NH WD 2004/ 112687 -31

2, 3-di m et hylci nnanoyl guani di ne conpr|5|ng t he

structure 0 NH CH3 3-et hoxyci niémoyl gaani di ne

conpr truct °CT/ AL2004/ 000866 0 NH . S
oD o1 St ) o b e TR O SESAGBr ol or 1 de

conpr|5|ng the structupe ®HNH x NH2 . HO 10

2- phe ||nannylguan|d|n conprising the structure
0 NH 2= Y C @mgnoylguanldlne
conpr|3|ng ] -truc ured 0O NH WO 2004/112687

PCT/ A 1866 -

2,4, 6- |neth IC|nnanDnguan|d|ne conprising the

structure RCEY NH NH2
2-(1-napthylacetoylguanidine comprising the structute
‘ ' 0 NH

A

N NH; -
o 2

cC

5  2,5-dimethyleinnamoylguanidine comprising the structure

LA
H;C .
3 S N7 VN,
H
H
CH;
2,3-diftnorocinnamoylguanidine comprising the structure
0 NH
NH,

10



H3C (5Phenyl - pent a- 2. 4- di enoyl ) gasni di ne conpri si ng
the structure O NH NH. 5-(3'-bronophenyl)penta
wQ2eb4d1280Y| guani di ne conprising the struct ur ePCTANEI04/000866
NH2 14 5-(2'-broi nophenyl) penta-2, 4-di enoyl gusiii.dine-
conprising the structure O NH Furanacryl oyl
-conprising the structure 0 NH 15 WO 2004/112687
PCT/ AU2004/ 000866 - 33 Preferabl$8 the corrpounds of the
i nvention are capabl e, of redu0|ng retardin
. ot her wi-dens-hapi-benil i cippsgylgyaudinge o/ ?tg.rgt i on.
Preferably, the gmtivimal activity of the conpounds of
the invention is .gaj'rﬁV viruses such as those
: bﬁys famly, and the
5 ily #5 fam|ly of viruses. For exanple,
nds &F the invention exhibit antivira

Respi rator Syndrorre Vi rus (SARS) Mouse Hepatltls
virus (), and Hepatitis Cvirus (}I1CV). According to
a fourth aspect of the present invention, there is
provided a 1Q pharmaceutical conposition conprising an
antiviral conpgqund according to anyone of the first,
second or third\ aspects, and optionally one or nore
pharmaceutical acceptable carriers or derivatives,
wherei n said conpound is capabl e ofreducing,

r et ar gigiigyl@narbyighisidie: doppridhg thegru¢imial growt h and/ or
repllcat|on Pret er Eﬁ%, the antiviral activity of the

conmpounds of thej ion is against 15 viruses such
as thosg..belg he Lentivirus famly, and the
B N'of MPzuses. For exanple, the

of t=- |ﬁ$ent|on exhibit antiviral act|V|ty

agaj nst ©
(HIV), Severe Acute Respiratory Syndrome virus
(SARS) Hurman Cor onavi rus 229B, Human Cbronavirus

043, &%%h ronavirus
(BC\/) or c'ﬁ#%&g%)lhﬁ%n} |glrl§?§1r]§/ r us PRCV) ,

Fbpatltﬁ% C V|ru’ ( and Equi ne Awtarltls Vi rus
(EAV). lther_CDru avifiuses which can be inhibited or

their t't™Nat ellHpy t he conmpounds of the
i nvent hos& [isted in Table 1. The
conposi the invention may further conprise one

or nore known

10 . 3-t-butyleinnamoylguanidine comprising the structure




25 antiviral conpounds or nol ecules. According to a
fifth aspect, there is provided a nethod for reducing,
WO edoanndiesy or ot herwi se inhibiting growth andP@r/AU2004/000866
replication of a virus conprising contacting a cell
infected with said virus or exposed to said virus with
a conpound according to any one of the first, second
or third aspects. 30 Preferabl y2%the virus is fromthe
Lentivirus famly, or the Coronawrusfamly Mor e
pr ef erfbiifinorpeianagioyigaanidina aomprsingtha AFYERT ci ency Virus
(HV), Severe Respghpratgey Syndrome virus (SARS),
Hurman Cor onavi rus 9E Hurmman Cor onavi rus WO

2004/ 112687 ﬁ_lO00866 0043, Muse
HepatitiB ¥, BoOVPne Coronavirus (BCV),

Por ci gpi rattbry Coronavirus (PRCV), Muse

Hepat i irus (tb I'1'V), Hepatitis Cvirus (HCV), or

Equi ne. Arteritis Virus (EAV).' Most preferably, the
virus is W-1, H V-2, the SARS virus, Coronaviruse
229B, Coronavirus 0OC43, PRCV, BCV, HCV, or 5 EAV.

O her 5Gapa82MubHSREaMEYghbni G cdifprshB e shaetuer  t heir

i nfections treated @/r t conmpounds of the invention
are those listed injTablig=1l. According to a sixth
aspectgr..! pr.ayi d a nethod for preventing the
i nfectio edposedtHt 0 a virus conprising
contacti W th a compound 10 according to

‘ , second or third aspects.
Preferably, the virus is fromthe Lentivirus famly,
or the Coronavirus famly. Mre preferably, the virus
i s Hurse@ifluoroedoey)ciahengipuifiditscondriving tSarecteas
Respiratory Syndrone \i.rus (SARS), Human Coronavirus
229E, Hunan CbroHaV|r OC43, Mouse Hepatitis virus

(MHV), Qn (BCV), Porcine 15

Respir \ﬁrust‘PRC\/), Mouse Hepatitis virus
(MV) L Hepatitgs Cvirus (HCV), or Equine Arteritis

Virus (BAV). Most preferably, the virus is HYV -1,

H V-2, ('.‘I% SARS virus, Coronaviruse 229E, Coronavirus

oc43, PRCV BCV, HCV, EAV. O her Coronaviruses which
can bé—a&dxybmﬂanﬂyleuanidnmmmpmmﬂmmhm eated by the -
conpounds of thed nvepgion are those listed in Table
1. 20 Accordl ng gjo a |peventh aspect of the invention,
d for the therapeutic or
nt “0f2 a subject infected with or
exposeq t.8la Wi rus, conprising the admnistration of .
a qémpo nd aeegedi ng to any one of the first, second
or third aspects, to a subject in need of said
treatnment. Preferably, infection with a virus or

expos RidutylithambylemiPae ebepivitg thydtriass 25 bel ongi ng

to .the L ivirus famly, or the Coronovirus famly.
I\/bre gg i nfection or exposure occurs with
HI V, A SC n'Coronam'rus 229B, Human Coronavirus

OC43, Mouge Hepat i is/\ktr us (MHV), Bovine Coronavirus
(BCV), NH,

15



Porci ne Respiratory Coronavirus (PRCV), Hepatitis C
virus (HCV), or Equine Arteritis Virus (EAV). Most
wee®@haeramBt y, infection or exposure occurs w t hPEH/¥U1004/000866
30 H V-2, SARS, Human Coronavirus 229E, Human
Coronavirus OC43, Hepatitis C virus (HCV), or Equine
Arteritis Virus (EAV). WO 2004/ 112687 '
PCT/ AU2004/ 000866 _35 Ot her Cor-d8fravi ruses whi ch can be
inhibited or their infections treated by the
conpouigsclefexive- I-yirévamerisuridineisoupriyngheHeRteTab| o
1. ‘The subject ofptheypiral inhibition is generally a
manmal such as b h;ﬂ\ limted to human, primate,
| i vest pet ‘ ﬁ?gep, cow, horse, donkey,
pi g), bnpani on fani mat2(e.g. dog, cat), |aboratory
t est , (eHg. nouse, rabbit, rat, guinea pig,
hanst er)] captive wild ani mal (e.g. fox, deer).
Pr ef er ab! the subject is a primate, or horse. Most
the subject is a human. According to
pect, there is provided a nethod of down
regul ati~fg a nenbrane ion channel  functional activity

in a c@mhménsaniliad hydrbéhlmide comsisingamgetustioeg 10

contacting said QFII ..t h- a conmpound according to any
one of the first,j secphd or third aspects, The
menbr ane . be endogenous to the cell or
exogerip A*II ef erably, the menbrane ion
channe whi gh ‘functional activity'is down 15

regul ated is that which LeH# viruses, and
CbrpnaV|ruses utlllse for nediating viral - replication.

and i Xa H V e ane i o ne
Upu | st RaRe aan SR g 1R 135
CbronaV|rusCEhprote|m meMd ane i on channel, and the
SARS Efgr i ane ilpn. channel . Preferably,
i nfec ' ' sure to a virus occurs
Wi th virus 20 bél ondgi ng to the Lexttivirus famly,
or the Corepg franrly More preferably, Wction
or exposure occurs with H'V, SARS, Human Coronavirus
229E, Human CHgor onavi rus OC43, Mouse Hepatitis virus
(MHV), Bovi ne Coronavnvs (BCV), Porcine Respiratory
Coronavirus (PRCV), Hepatitis Cvirus (HCV), or Equine
Ar t er i2edyclohdxylgingrmylguaniding compprisingthesyctaent ect i on or
e~Qccurs with HV-1, 25 H V-2, SANS, Human
5 229E, Human Cbronavirus crns Hepatitis C

Vi rus / qui Arteritis Virus (EAV). .
According to an '|nt5E%spect of the present invention,

there i hod of reducing, retarding or
ot her gri¥# h-and/or replication of a
Vi rus g infected a cell, said nethod

cotipr i g contacting said infected cell with a 30
conpo lsflﬁoﬁ&g-@ieﬂioﬁﬁnﬁlﬂmaﬂgumewfambﬁmg thé &fuctusecond or
third aspects, wher d conpound down regul ates
functional activity of nbrane i on channel derived

from $aj LAexp ssed in said i nfected cel
NH,




WD 2004/ 112687 -36 PCT/ AU2004/ 000866 Preferably,
i nfeetiotl occurs with a virus belonging to the
\NQEMMMVMKUS famly, or the Coronovirus fam | ypCIVAD2004/000866
preferably, infection or exposure occurs wth HV,
SANS, "Human Caronavirus 229E, Human Coronavirus OCA43,
Mouse Hepatitis virus (MAN); Bovi ne Coronavirus
(BCV), PorC|ne Respiratory Cor oRkvi r us (PRCV), 5
Fbpatlt rus or Equine Arteritis Virus
(EAV) .2 §Fm§ iding o Qﬂgﬁl or E¥ifosur e occur s
with H V-1, HIV-Z) SARB Human Cor onavi rus 229E, Human
Cor onavi rus CEAS Fbpyt|t|s C virus (HCV), or Equine
Arteri i SuM B . er- Coronavi ruses whi ch can
be .in d or thdir infections treated by the
[0 t invention are those listed in Table
1. 10 Pr feﬁgkly, t he nenbrane i on channel of which
functiondz activity is down regulated is that which
Lentiviruses, and Coronaviruses utilise for nediating
viral "replication and include, for exanple, the I,V
nenbr anghdxgdmeRRRRetnidiN bomplikieg tHEstrucnrearbr ane i on
channel P7, and e gﬁgonavirus E protein nmenbrane ion
channel . Accordi t n tenth aspect, the present

i nvent i oR es, . a thod of 15 reducing, retarding
or otHhe
Vi rus

|ngN§@ow¢h,and/or replication of a
hag |n ected a cell in a mamml, said

met hod ¢Onprising adm nistering to said mamual a

CoMpoungy@& Qﬁfdrng to any one of the first, second or

thi?d aspeé%s or a pharmaceutical conposition

accor g-isgrdpicitiembiptahiding Spdrothloridh esrprisingahelstmotupround

or said conpositipn regul ates functional activity
chapnel 20 expressed in said

of a nenbrane io
i nfect ed Rr.e ﬁg , infection occurs with a
[ he fitivirus family, or the
Cor ona 45 faH]Iy More preferably, infection or
exposuré& occurs with HV, SARS, Human Coro iavirus

- 229E, Hupan Cor onavi rus Cté Mouse Hepatitis virus
(MWN, "Bovi he Coronavirus ( , Porcine Respiratory
Cor on@witempdcifreROMEpanitinadopmtising the @rughwrass (EI CV), or
Equine Arteritisavirygy(EAV). Mst preferably,
i nfection ] ¢ occurs with H V-1, H V-2, SARS,
Human Ce juman  Cor onavi rus OCA3,
Hepat i br Equine Arteritis Virus
(EAV) . : Hronavi ruses which can be inhibited or
their infecty treated by the conpounds of the
i nvention ar pse listed in Table 1. 30 Preferably,
t he nenbrane channel of which functional activity
islgomm regul ated is that which Lentiviruses, and
Coronaviruses utilise for nedjating viral WO
2004/ 2AewbhepteEn-AvDoysropeerilinerpmpriing ths susirand

i nclude, for exagpl enghe H 'V nenbrane ion channe

rang ion channel P7, and the
§~ brane i on channel .
H




The subject of the viral inhibition is generally a
mamal such as but not limted to human, prinate,

wo pwed12w8k ani mal (e.g. sheep, cow, horse, donREKAU2004/000866
pig), conmpanion aninmal (e.g. dog, cat), |aboratory
test animal (e.g. nouse, rabbit, rat, guinea pig,
hanster), captive wild ani nmal (e g. fox, deer).
Preferably, the subject is a prffrate, or horse. Mbst
prefer t.he .subj a_human.  According to a
el ever@ﬁkﬁ%@? m’i‘*ﬁ‘l@elﬁt’ °°¥“ﬁ’{}9é’?ﬁtth6 i des a
‘met hod for tdm ther&dpeutNH or prophylactic t reat nent
of a subject] infected| w or exposed to a virus 10
conpri si ng g b e gal d subj ect a conpound
accordi ng Irst, second or third
aspectyp o ceutical conposition according to
the foUdrth aspec wherei n said conpound or said
‘conp03|t|on down- regulates fnetional activity of a

gfg? ;?—gﬁb &%ﬁ{?ﬁoyg{g&%{c@ﬂ%@ﬂggé F\Ell%“r"g’z? ongi ng to

t he Lent|V|rus fam | y) orNi the Coronovirus famly of
viruses.- More preferaply, finfecti on or exposure occurs"
Wi th W rSARS” FRUFET: 3y virus 229E, Human

GMS MouseHHepatitis virus (IVHTV),
Bfouavirus (BCV), Porcine Respiratory
Coronavirus (PRCV), Hepatitis Gvirus (HCV), or

Equi ne Arteritis Virus (EAV), Mdst preferably,

i Nf eCHBi(@romiheNDPEA-S 4RI Buidine chil thb Mrudnre>ARS,
Hunan CbronaV|rus 229 Hﬂn 20 Cbro%%%?%us 043,

, Equi ne Arteritis Virus
(EAV) . snalr u whi ch can be inhibited or
€tions treéat byNHae conpounds of the

h
their s :
_ ed in Table 1. Preferably, the

i nvent are those |i
menbr ang”i on channel of which functional activity is
down regulated is that which Lentiviruses, and
Coronaviruses utilise for nediating viral 25
replication and include, for exanple, the HV nenbrane

nel th nbr. ion,c and

Lo R et b osfe o AR ARE B R T
subject of the viral G nhiltion is generally a mamal
such as but Iliﬁt\d tip human, primte, |ivestock

3 W NoNES, donkey, pi g),

anlnal dog, cat), laboratory test
&7 OpNOUSE, rabblt rat, guinea pig, 30
hanster), captive wld ani mal (e.qg. fox, deer). '
Preferably, the subject is a primate, or horse. Most
pref human. WO 2004/ 112687 - 38
PCT/ Al f%?&%@%@@“%hg é#ﬁmﬁ?o a twelfth aspect, the .
i nvention provi ant|V|raI compound sel ected
fromt nS| ting . of
N (3, -6-%? ONNHYyr azi ne- 2- car bonyt) - N - phenyl -

yl - N -(3,5-dianino-6¥chloro-pyrazine-2-carbony|
) -lJuani dine, 5 3'4 DichloroBenzanil, 2'4
Di chl oroBenzaniil ,



N- net hyl - N- guani di nocar bonyl -nethyl )a il Qi de,
N- Met hyl - N i sobutyl)am | ori de,
MHBoBy | - N- i sopropyl )am | oride, 10 PCT/AU2004/000866
NN-Di ni et hyl )am | ori de hydrochl ori de, :
N, N- hexamet hyl ene) am | ori de,
N, N-Di et hyl )ani | ori de hydrochl ori de,
doami | ori de, Bodi py FL ami#¥ride, 15

0
dr oxy- 5- hexaret | enej m no-amm | ori de,
Z, £l ug%&q@}%ﬂ) ﬁ;ﬂpé{n the invention are capable of reducing, retardmg or

5- 1 er torkinkivd MATbIR aﬂmlggﬁw@m/or%ﬁmﬁynno 3-am
i no-5= phenylem% oro razi necar boxamg
3- et hoxyP@ 1 zp%m@mf) eaqqampgl,:q &t the p_n@ennon is against

3met hoyised Biidh @k tlﬂﬁ’eeoelcﬁgi’ﬁﬁ PRV PR Rh fe Oy, Gnd I8 Tkondvirs family
pyrazi necar pboxi m _de,

N- afi draiy # VUSRS 0T REApIsy e grnponnds a4 inesmkien edibitiagvial

1- naphg ﬁﬂﬁbﬁhﬁ@mcﬂﬁéﬁﬂ%ﬁﬁﬁﬂlﬂh@%ﬁhmms%ﬁr\g Severe Acute
N- (2-: nap t oyl)-N phea yl guaui d| ne N, N é
napht NRSgd Moyss Elspd Wémsdﬁréﬁﬁl phyditis C virus

N, N bicgt®) naphthoyl) N'-phenyi guani dife, 6-nmethoxy-?2
'naphthoyl uanj di ne, 30 3-quinol i noyl guani di ne,

ci nnanpy | BeraTiieg 1A @ fourth ancet Af e DsssR JIVGTHO, BheTsds prwgled a
20Q¢/ %&ﬁﬁgeuué’ﬂ corEﬁBHﬂ&U&Q&ﬂi’ P0AR @!ﬁlv:ra‘l compound according to any one

N-(cim pl.i'enyl guani di ne,
(3- phéh &? g’xfs&gmgv Py '@g@ AiDERtH and optionally one or more pharmaceutical

NN' - bigSeehiahll BARES ¥ am%ﬁveb wmeﬁmﬁl cginﬁ&nd is capable of reducing,
N-(3 phenyl propanoyl )N . phen guanl di ne,
N'N - Breding ﬁvéﬁg?rmss H e vy éﬁ%rgr@alrﬁamnne

t rans- 3- it RRBR! #e Xﬁtﬁrﬂﬂrﬂcﬁlh%f the compounds of the invention is against
S6 Hydr oxy- 2- napht hoy, l)'ﬁ e]{)heu yl quapni di ne,

Pharwey Bich 2nipdeslongiag tdhe Lagtiyjrus Tamily, and the Coronovirus family
Bl s ( aR¥ iy Redkhape, riﬁécvgyp@mﬂb 6Bthd A aritio 8xhibit antiviral activity

against viruses such as Human Immunodeficiency Virus (HIV), Severe Acute

5-(
5-(
WG2(0
5-(
5-(
5-(
6- 1
3-h
5-(

Respiratory Syndrome virus (SARS), Human Coronavirus 229E, Human Coronavirus
QC43, Mouse Hepatitis virtus (MHV), Bovine Coronavirus (BCV), Porcine
20 Respiratory Coronavirus (PRCV), Hepatitis C virus (HCV) and Equine Arteritis
Virus (EAV). :
 Other Coronaviruses which can be inhibited or their infections treated by the
compounds of the invention are those listed in Table 1.
‘ The compositions of the invention may further comprise one or more knownt
25  antiviral compounds or molecules.

According to a fifth aspect, there is provided a method for reducing, retarding or |
otherwise inhibiting growth and/or replication of a virus comprising contacting a cell |
infected with said virus or exposed to said virus with a compound according to any
ong of the first, second or third aspects.

30 Preferably, the virus is from the Lentivirus family, or the Coronavirus family,
~ More preferably, the vitus is Human Immunodeficiency Virns (HIV), Severe
Respiratory Syndrome virus (SARS), Human Coronavirus 229E, Human Coronavirus



10 N -G nnanoyl - NN -di phenyl gaani di ne,
(Phenyl acetyl ) guanti di ne,

WORBoRI183687 phenyl pr opanoyl ) guanf di ue, benzoyl gPErATR006/000866

(4-Chl o‘rophenoxy- acetyl ] guani dine, 15 N

benzoyl ' -.ci nnanoyl guani di ne,

[(E)- (4 Di et hyl am nophenyl ) - 2- et hyl acryl oyl ] guani d
i ne, (4-Chlorocinnanoyl ) guani ddse, :

(4-Bronocn-jj 2anoyl ) guani di no, :
(4- mtmymmﬁmyﬁ&guah@&mh Boyige Coronavirus (BCV), Porcine

(5-Ph %{%m??gg F?rogavémg F%’\@YM))&H il Girns (MAIV), Hepatitis C virus

Br onoci uani d
(3- Met(HOW,.dr Eqmnmé;lbrjtg%ws (BAND. Most preferably, the virus is HIV-1, HIV-2,

(3~ Ch\ Y Qe LORHONL } <3281 Coggnavirus OC43, PRCY, BCV, HCV, or
(2- Chl or'ocl nnanby guanl I'ne,” 25

(2- Br di#0&i nnanoyl ) guani di ne. :

.(2-Met ho Q%fggx & d or their infections treated by the
(trans- Z%ny cyc ]%ugpropancg’gg bl)}e orugrllrlldie%é),ns v

[ 3- ( 3-cBypiwit dfthe ipfranipd ggam@hatﬁden ab el ‘

( 4- Hydr o X a5 oot
(Qui nol | é%gﬁa&lg’?%% i ?1) 1!’:1%’5 %?roﬁ&d a method for preventing the
phar mecfedion oé bel cxpesed tmﬁmms senprising ﬁentmpg sajgrpell with a compound

2004/ 2 go?tﬁxz%to%g% FQ%MQ‘%@&Q%?M GeREMI Ng to a

thi'f t €8 resent | nvention provides a
phar mace L]’tafm'albly, thempmga frmﬂpe EomtiyimsTamilycpr desrinsensyirus family.

accor g k. ie VRS i ASR SundBEbicRY NORRIEY), senge

rmreparrra I Ca e carriers or

acce
d eri vatespimry Smecfneerm ﬁmﬁﬁm%mﬂ%’éﬁﬁ Human Coronavirus

conpo deman
anm)vﬁ?&* con‘pou% s?sor Sngi eCqusﬁﬁné’%ﬁmgegVéﬂﬂ?CV)ﬁ]t ext
cl dar [Respimipy Cosnatitne (RAEH, Movse Slepptitia virer MIDs Hrpetis Gyirus

A ¢ ISR Bl pHBHER (RN Nt AEPR a1, HIV-,
sense tasSARDvigsdCoronaviruse2Plh Siopaavrs GG3BRCV.BCALY. EAV.

that is ot
a1 ok iR B AL A i ey

. Fi gurcemporings of tbe insention ere thops bssadiindeleh of pl asni ds
us Fﬁg for A%é%gﬁ%% %%agfﬂl %é?ébt bfthe Ewerﬁﬁh,' theré\ls pTJWde& Rinidhod for

aci'd sequen encoded the vpu aqpen
readi iy thémpeutic $1pRFEhyetindreatest oy 5 e AesidaAH Qrxposgd o a
strai Nl XBamG ik i8nisthiiEn ¥PHoompound according to any one of the first,
gecond or third aspects, to a subject in need of said freatment.
Preforably, infection with a virus or exposure to a virus occuts with viruses
25 belonging to the Lentivirus family, or the Coronovirus family. More preferably,
infection or exposure oceurs with HIV, SARS, Human Coronavirus 229E, Human
Coronavirus QC43, Mouse Hepatitis virus (MHV), Bovine Coronavirus (BCV),
Porcine Respiratory Coronavirus (PRCV), Hepatitis C virus (HCV), or Equine
Arteritis Virus (EAV). Most preferably, infection or exposute oceurs with HIV-1,
30 HIV-2, SARS, Hﬁman Coronavirus 2298, Human Coronavitus OC43, Hepatitis C
virns (HCV), or Equine Arteritis Virus (BEAV).




ORF was cloned in-frame at the 3' and of the GST gene

in p2GBX to generate 15 p2GEXVpu (B). It was
wGaivgrmpeent |y cloned into pPl A51 to produce theCPAESIOH/A00866

pPL + Vpu (C). Figure 2 is a photographic ﬁ

representation of the expression and purification of

Vpu in E coll. A Wstemblotting after SDS- PAGE was

used to detect expressed Vpu i . coif extracts.

Lanes 1- ai n.sanmpl s,Sta ur

o Vpu e CoRRRaR AR s SRt 6 it e RcRs B e
f usi oropp®ings of thsialatietlaryhogd listedtiTahbel.agar os e
~affinity chyonmatogr.aphy., .l 2,Vu|iberat

the fusi on%%%@?tﬂ’f%q@éﬁﬁﬁg?ﬂmg SEHLLY  AREgTE uc ) ﬁ] not
3, Vpllunﬂwdtd‘m@ﬂm,tmniﬂrﬁv@mlommqhgmb&pmm‘mgbﬁkﬁmpig),

col ErmCupaiiihanal o 858 R aE S Gu aheraL A ety B ot

from 4ginga ﬁl@,didﬁelﬁr)mbﬂn& vé I sniaval (g faxPlieeRjpPrefarabil b dubject is a

1 Vpihae et prER, B S O

chr omat o @E;étﬁhmg tol wgmm?aspéa@lﬂle@é i §f0Viﬂﬂ'$ s agthotl bf dowgireguheing a

LY SR U, | Sy R P copprins

ex pps ubifactifg sdid @licvith d eypomdtacoondingie ahg omasitiel fvitgeond or third
purified Vpu. In A and B, the CI'S chanber 30 contai ned
500mVPRE®F and t he TRANS chanber contai ned 50wM Nad ;

bot h VO, 2ROerhBideSidn B\ Ol éMA0 M0 to 4e-celd of axbempes to the
wer e blﬁfered at pl4 6.0 with 10 M MES. B shows a
currefit*versus vol tage curve generated from dat a

SI m | ar Pﬁfdrm;t ﬂehﬁmbrm ik chEingwfarhibhlfﬁnc&om adtivity aplova

P i Bkl S BELR g
us ed t@hmeﬂ a;titil mﬂfxde ﬁxg a:Eaqu‘lﬁgthlemV nﬁlnﬁ)tahs ioA cﬁmﬁxﬁﬂ\ﬁ& the HCV
contal n n a me m n ‘
OOt amabire R bR Gt BT eisie ReRbtagsion hiengl snd the
for viARBIE Meﬁfmdiﬁwaneedﬂoﬁannel.the background | awn, the
di | P _and I\/l t d add
At ot bi oﬁ?w%raeb?s@ S DS ViR SipoBTE 6 AisB pilfs Rl
weze bﬂﬁ!@ﬂgﬁﬁ e D@hﬁﬁruh/ﬁn&d ly, G Cdronosivind family. | More preferably, .
cont a | t he asm ds
- oo potitiih o SppdheBe R Somsehfien Gt 298 Homan
élo oL Caﬁﬁab kvﬁ:Bb obgs Mmaaa Hmugmmmgm%m BCV),

ac aC r oun erl na -om a
fl uorg‘%’e‘ﬁg (E nﬁgﬂ
wer e Aﬁaﬁtsr\dﬁﬁ (EﬂV)i Mbatghﬁar@lwiﬂmﬁ_ omjer eixﬂmwmb ¥ atrﬂMﬂmHIV-l
S e roun SCS ape

o2y, Shks, Mniad Bt eRihion o34, BB CotoR ot BE47, 5?&3?*@80

A i ndwmmcvggrwwqm@mmm@m\opnd I avvn stra| n.

Figure 5 is,a grap esent Lion
Ceonen Ase e ARk Honk BRE PRk SRR kR provided & method
‘bl oc k&ﬁrﬁduciﬂgeremftmtg)groaﬁhnﬁiﬁm&u sowth and/opfepbcatibmafapdirus that

o B it ol el dcoR B Gpfp Rt By fn

ex3uw eecmpamup;icamg tpektly Vipeiof the irse eanommdlmﬂ aslbdmtsb\ehmin said

GARLETE MU TR TR e —

dr opsfran da:ld virus and expressed in said infected cell,




20 allowed to soak into the agarose. The plate was

then incubated at 37C for 48hr prior to being
w@bwtoesphed. The background grey shade corr eBEDAUS008/000866

areas of no bacterial growmh. The bright circular

area around " 10 " represents bacterial cell growh
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Figure 12. Part A shows raw currents generated by the
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Nel 6navi raccdwting émairictith anpedt, tetiwventionowyides pp gitivigsl compound

conpounds  apd e i ons. . Known antiviral conpounds
or mlsgﬂéff?cg@mﬁ%%?%%%%ﬂ%%%fés act synergistically
with the antN-{3,3-Biamor®chlodeyaking-Beab T-phenyligpanidine,
Table 1 Kno or onayisus. | sol R heSanidi
Cani ne cor onav F@ﬂ@aﬁyné unge&?}:l&lgb?% onav% F%@Wﬁ’%‘%m
| NSAVC- 1) CarpdickadBenzamid,or onavi rus strain K378)

Fel i ne coronayjtus Feline.enteric coronavirus (strain
79- 1683 Fel | %e‘“?’@%%’??”ozﬁ@'peri tonitis virus ff?V Human

“coronavi rus Z29EmethyleN-genitodabonyl-oicyinatoride.r us
Por ci ne epi dej j hea .vi (,strain Brl/87 Porcine
epi deni ¢ di amﬁi%‘%lﬁ' S°?‘§*{’Ma‘|“§°“ 77 Transni ssi bl e
astroent exi t iss(N/EthyisN-Bopropylpmilerids; at  cor onavi r us :
Por.ci ne tranani ssi.bl 2?%3 i 1 .
coﬂgnavi r us(%@ﬁ#&%ﬂ , %ﬁﬁdﬁg‘)ﬁ?&énsm ssi bl e

- gastroent eri t@ N-bhexanmthylensyémioriden M |1 er Porci ne
transm ssi bl ) Eal L I rus(strain Neb72
R Por ci ne tr%ﬁ@@%ﬁ%ﬁ%éeiagﬁ?@rl s
cor onavi r us SERAMdnRRIJE G oup 2 speci es Bovi ne
coronavi rus Bovi N&rCoLaN virus (STRAIN F15 Bovi ne
coronavi rus (SYPHi %‘56‘5% 6vi ne coronavi rus - ( STRAI N L9)
Bousne cor onaviyitsyStheginmeiiyBioeigdicosaiBsidy, Bovi ne

coronavirus ST N LY- . i ne coronavirus (STRAI N
MEBUS) Bovi n?‘é%“Bng?“g’ﬁ@’@?fg’ai n O <-0514-3 Bovi ne
coronavi rus (StatabiylaBhtceamiloriBsvi ne coronavi rus ( STRAI N
, QUEBEC) N-amidino-3-amino-5-pheny}-6-chloro-2-pyrazinecarboxamide,
3-methoxy-5-(N,N-Hexamethylene)-amilotide,

D

20 3-methoxy-amiloride,
' hexamethyleneimino-6-phenyl-2-pyrazinecarboximide,
N-zmidino-3,5-diamino-6-phenyl-2-pyrazinecarboxamide,
. l-naphthoylgnanidine,
_ 2-naphthoylgnaniding,
25 N-(2-naphthoyl)-N'-phenylguanidine,
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| Figure 2 is a photogtaphic representation of the expression and purification of Vpu in
E. eoli. A, Western blotting after SDS-PAGE was used to detect expressed Vpu in E,
coli extracts, Lanes 1-4 contain samples, at various stages of purity, of Vpu expressed
from p2GEXVpu: lane 1, GST-Vpu fusion protein isolated by glutathione-agarose
affinity chromatography: lane 2, Vpu liberated from the fusion protein by treatment
with thrombin; lane 3, Vpu purified by HPLC anion exchange chromatography; lane
4, Vpu after passage throngh the immunoaffinity column. Lanes 5 and 6, merbrane
vesicles prepared from 42'C induced cells containing pPLA+Vpu or pPLAS1,
respectively. B. Silver stained SDS-PAGE gel: lane 1, Vpu purified by FIPLC anion
gxchange chromatography; lane 2, Vpu after passage through the immunoaffinity

20

25

colurnn.

Figure 3 is a graphical representation of ion channe! activity observed afier exposure
of lipid bilayers to aliquots containing purified Vpu. In A and B, the CIS chamber
30 contained 500mM NaCl and the TRANS chamber contained 50mM NaCl; both
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20 allowed to soak into the agarose, The plate was then incubated at 37°C for 48hr prior
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Figare 6. SARS E protein ion channel activity observed in NaCl solutions after
exposure of lipid bilayer to 3-10pg of E protein. A. The closed state is shown as solid
line, openings are derivations from the line. Scale bar is 300ms and 5pA. The CIS

30 chamber contained 50mM NaCl in SmM HEPES buffer pH 7.2, the TRANS chamber
contained 500mM NaCl in 5mM HEPES buffer pH 7.2. The CIS chamber was .
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Reference to the " viral replication” should be understood to mclude any one or
more stages or aspecis of the viral life ¢ycle, such as inhibiting the assembly or
release of virions. Ion chaﬁnel mediation of viral replication may be by direct or
indirect means, Said ion cﬁannel mediation is by direct means if the ion channel

25  interacts directly with the virion at any one or more of its life cycle stages, Said ion
channel mediation is indirect if it interacts with & molecule other than those of the
virion, which other molecule either directly or indirectly modulates any one or pdore
agpects or stages of the viral life cycle, Accordingly, the method of the present
invention encompasses the mediation of viral replication via the induction of'a *

30 cascade of steps which lead to the mediation of any one or more aspects or stages of
the viral life cycle, '
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The method of the present invention is nseful in the treatment and prophylaxis
30 of viral infection such as, for example, but not limited to HIV infection, HCV '
infection and other viral infections, For example, the antiviral activity may be
effected in subjects known to be infected with HIV in order to prevent replication of



g, 14% . Exanple 4. 20 Synthesis of
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was f FIREBPR AT e Fequseynl atu dtagkss added nethyl 3-
andono- 5- heps apdtdaydeait tht Meth&ids of the present invention, more than one

henyl - 2- azi necar boxylate (0,310 g,..0.95 nmo
P ycompo%c{ or compos?t{on ma)jlfbc co-aémin%tcrcd%mh one or more otHer

compounds, such as known anti-viral compounds or molecules. By "co-

administered” is meant simultaneous administration in the same formulation or in two
different formulations via the same or different routes or séquential administration by
25  the same or different routes. By "sequential” administration is meant a time difference
of from seconds, minutes, hours or days between the administration of the two or
more separate compounds, The subject antiviral compounds may be administered in
any order. .
 Routes of administration include but are not limited to intravenously,
30 intraperitionealy, subcutaneously, intracranialy, intradermally, intramuscularly,
intraocularly, intrathecaly, intracercbrally, intranasally, transmucosally, by infusion,



25 in tetrahydrofuran (10 nL) and the sol ution
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30 - troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such

compositions and prepatations should contain at least 0.01 % by weight, more
preferably 0.1% by weight, even more preferably 1% by weight of active compound.
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preparation of dosage unit forms and topical preparations are readily available to
those skilled in the art from texts such as Pharmacentical Handbook. A Martindale
Companion Volume Ed. Ainley Wade Nineteenth Edition The Pharmaceutical Press
London, | : |

30 CRC Handbook of Chemistry and Physics Ed. Robert C. Weast Ph D. CRC Press
Inc.; Goodman and Gilman's; The Pharmacological basis of Therapeutics. Ninth Ed.



sensitised cells were pelleted at 12,000g and
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w0 bw4aeleBs. The suspension was then nade up t oPCT/AU2004/000866
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visible on silver stained gels (Fig. 2B, lane 1).
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soni cat or gﬁ@ éﬂods%?ﬁ;)e pfsh WRentioh ﬁﬁﬁ bélpérﬁétﬂar@l ussthiRkher in the

into 200 v he pot assi um phosphate buffer. 25
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- Fhe S%&‘Edr%ﬁ:g'f& {?ﬁmﬂcavﬁfl BorhRODITRR ABRE 1cWBE 6f the SARS
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an.pl i fxay : y By e .!- 8 e InVE
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wer e adde he.
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Channels in Lipid Eilayers. To ay for ion channel
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Cl S chanber 8&‘#‘@ 5 pilay® qg‘?ﬂ‘g@? atus, curf ==1t

fl g%:t uati ons were detected aP@8™ heriods of stirring
th .




varied from2 to 30 mn (Fig. 3). This tinme taken to
observe channel activity approximately correl ated
wowaoh/113887 anount of protein added to t he chanbRCT/ANR004/000866
‘channel s were detected when control buffir aliquots or
control lipid vesicles were added to the C'S chanber.
In those control experinments the chanbers coul d be
stirred 20. for nore than an ho6#$ W t hout appearance
of channel activity. Exanple 11. Properfies of The Vn
ChannéThe folloneng repmples showsynthatis sehemas \ppspmis Foppayndy of the
i ndi vi;duabiogxperiments with Vpu sanples prepared from
five independent purifications. In different
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a2, " m ) ne I inpamic acid Cinnamovl

approxdhmly correl ate vvlth t he armunt of protel n
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the bilay Han 2 (HMCPEHG ed i NH,
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to reduce the anion current 10 by substltutlng

phospw chI or| de ions. Wien a Na- phosphate
0. pho S

t he Ni@l't]gradl ent, the rever sal potential was 37.1 +/-
0.2 (+/-SEM n--2) agai n indicating a cation/anion
perneability.ratgo of about 51\r F | cul ati ons

i nvol vi ngt he{\p !

activities

used and gty

equal | y perneable). p

exhibited rectification that was not seen -in the NaCd

sol uti ons. nb uded
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Ch ann tﬂtrﬂBh((rt;ihmtylphosphme)- palladium(0) (0.116 g, 0.10 mmol). The reaction was




Drugs. This bio-assay is based on the observation that
expression of Vpu in E. coti results in an active Vpu
web@anelest ocated in the plasnmal emma that di ssipet/ap2a0me00866

transmenbrane sodi um gradi ent. As a consequence of
this Vpu channel activity, 25 netabolites whose
accunul ation within the cells is nediated by a sodi um
dependent co transporter (for -8&anple proline or

Synt hShaad S st with BBy aes bYE PRLEHGRH br 05 Th

| evel s Qﬁf@r t:vhd‘ﬁe%drit@i dndthe hcvak lay&fm&hed@&ihltolme (3 x20 mL),
Ther eb COi

cell expressing u,is
gr ow | e copmbip SREATSAHCSEIRTR Wit qvafern%%@ﬂ% %ﬁehﬁ?fedo and
prol i RRapoHRNEN B redubedREsRE RSERGRBY 3 am¥id-clEhlgrotnat
bl ocks the Vpu channel,, the cell e ain able to
re- %sﬁﬁ697gﬁwﬂ¥@amﬂﬁ%ﬂ@ﬁ@ﬁﬁﬁéﬁgsggapu dpagrent - due
to the action of other ion punps in the nenbrane -
and the | eakage of netabolites is prevented enabling
gr owt FArkg> 2004/ 112687 PCT/ AU2004/ 000866 - 64-

Experi'ments to denonstrate that Vpu can formsqgdjum
channels in the pfasma_ _nenbrane of E,. cqil

performnmed &% waﬁnf u¥ee BH,
coli, the n- read| ngafimene WasSayC LA nto the
pIasmd 51%t ™Ereate the reco nt Ia&l?d

pPL- Vpu g. 1b). In this 5 vector he strong PL and
PR | anbd el
Vpu- Elnde?l @%ﬁf“’ t}%ﬁlﬁfg"oﬁiﬁuﬁ‘@?&%g afuur e ensr ve (g:qlg%ﬂi(s mL)
r epl eswendded goniditediydmbidoride(0058 .70 30®xng thesaixbme fefuxed
tightl ! i
t enperdiitran it il Hofs 18 Blithe ks kiled kidhy] Simino -
cel | s chiomt-Bphenple?-pyPizindparbayylie (Méhg, li.QmmbhtleMI\bt 30C .
d 3%C t .at

20 il 45 B oAb R B8t v
pPL- Vmeanmed andgr mdame&preﬁﬁﬁ andtho mﬁﬁa dﬁmaatogrhgdnd omwgel
to 19 wgg %fn%thpﬁér"ﬁn@ ey f‘he&h 1519110?1?% gﬁ&%&lﬁﬁlﬂg solid
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p r e p amrasl smp@dmhst:hinmfd:rhaoﬁltewdﬁnd dsedmgldermlmatmbmdto gweaN

2ot ndriesiane SR e P ARl e RN R 004

Vpu vvgsldé’x)pr essed and associated with the nenbranes

(Fig. | ane 5). Exanple 13. Cross-Feeding

Exper r‘g#gﬁ’é—%ﬁeveal That ProI [ ne Leaks QJt of CeI l's

char a?ﬁﬁr |sed and act |ve transport of the am no aC| d
e

into cells is known to use the sodi um gradi ent as
t he energy sourc 20 (Yamato et al, 1994). To défect

whet her akage ogetys, tiae fol | M NGNS o
f eei ng assa uSed;, m - of—am ™ col a||str in

auxotrop I [ ne ~- et hi oni ne was
seeded and poured as a soft agar overlgﬁn m ni ma
drop-out nedia plates |acking praline cont ai ni ng
rrethlonlne Sterile porous filter discs we

i nocul at edT# $olptign fEspathyl Graming-», §1dr?h105&2-wsr%9rboxylate (L1ig,
cont akRigdfolfintidtBhydré¥Bran (50 mL) was added hexamethyleneimine (1.49 g, 15.0

25 mmol) and the reaction was refluxed for 1 h. The reaction was allowed to cool and
the solid hexamethyleneimine hydrochloride removed by filtration, The filtrate was




25 pPL451 control plasm d or pPL-Vpu and placed onto
the soft agar. The plates were then incubated at 37C
w@ro030Q68Dr two days. After than tine a hal o grOmAL20#/000866
the Met" Pro strain was clearly visible surrounding
the disc inoculated with the cells containing pPL-Vpu
i ncubated at 37C (Fig. 4A). This growh can only be
" due to the |eakage of proline $fomthe Vpu-expressing
cells on the disc. No such | eakage was, 30 apparent

£ r om teEPOERI 8 fhecrpsidie A Enamatoepied Overstigh 80l aH g It

st rai idihrgth@h®® gV AB-amie6-&idr8-5-HbmetMeneiming-2-
2004/ 112687 PCT/ AU2004/ Q00866 -65 | n contrast to

prol | FerdEingeashasyipte ap preofEwhitesalid (:206 $3%he per mease is
known to belong to the ABC transporter famly (Rosen,
1987) and hence be energised by ATP. Identical
or o8sfR8&# ng experinents to those described above were
set us except that the Meat- Pro- strai as spread

on m ni mal ut Pl #tkgeH| BROPHBrpEYH | e Dout} 5
cont ai ni ng ¥N2e” No gllowt h Ofgykdl S str|n| ¥ 07
evi dent of t di scs (Fig. : @Al i ng

't hat net ni ne was not~k&aki ng out of he. XLl bl ue
cell's evell when Vpu was being expressed.” Exanpl e 14.
E.Coli Cells Expressing Vim Require Adenine in the
‘External Redpdwionsf fing-g-chlorangriegpetylpasiminest-
due tg waﬂmfmstmog eld23"ﬂ=i&1@i§ h%btﬂyl&tﬂﬁxﬁ@ ?.Thhaﬂ?was added

synt heS|s pat hway coil cells of

XL1- bma@%bqrﬁ%a@@%éé& W3 %ia aaaotasss%cwa%na@éaé Fig370 mmol)
onif h@n@nqssﬁ(a@ha{yllﬂﬂw&m&dﬂ&m&ﬂwmﬁtm&ﬂdr@mﬂm

t he evefo nent of an even sinpler bioassay for
E@'ore being

i on cempler (O g 0. %ﬂl{nﬁanTheﬁ@m@rw.hﬁ%t%MQ%C %é@h
assay p@efintd @HerERNG and\ltA¥ed Rl Hhi-Bbthte (33}?'5¢1§L) The combined

cont al ni ng the 12 pPL- Vpu_ plasm d_is seeded onto an
agar oSErasPIee dried RYes gragersilipe, Gliseed pdipvanorated jpgive a brown

aliqu en svhﬁ;il VA yﬂﬁﬁeti<a¥ BiRofafis kaghy Blsitich Ba1 Dithdirwigf  t he

Vpu channel are SB ed onto .the agarose in discrete

| okt Fishlgromsthang olipwet byl 0% ¢thyl m%eéq%@aoram cthane gays meghyl 3-
sui t aEhﬁzo—ﬁ%&ﬁéﬁhﬂJneﬁmﬁE&ﬁ dyl%pﬁ%e‘é&rbmﬁ@t@e& a%fellow solid
growth around a particular drug application sit

i ndi c¥%Bat%k he dr ag has inhibited expression of t he
Vpu ion channel activity that 20 prevents growh in
the absence of the drug. (Figure 5). Exanple 15 Assay

- of Coﬁﬁﬁénds in Planar. Livid Bilavers for Vi m Channel
Bl ocki ng, Actvfty 25 Cormpunds wer eghar act ;ﬁd for

el

reconst Medted ™y 'Iaﬁﬂr—dgégﬁ-d-bil

N-term | de (rd%P¥ {TRF30) 3 %

trifl uo@g "Was added to the ha Hbf t he
bi 20ayer paratus and the sol ution s stirred until

ion curr erfc W B R8I 006 4] ﬁmagdlsaom&){nqg&ﬁénbp@ mL)

of one or u ion channel's into

After Wﬁfb@éﬁwdﬁlﬁ éyfkeﬁh&qméﬁ (198 ¢ 6.2y mmpliangd ’fbﬁ ryigiire was

;n gut St RO TR bRerddtaRde ﬂﬂa&d%& it BRAR v 2804 n9ﬂ§1 3-

amino-3-hexamethylensimino-6-phenyl-2-pyrazinecarboxylate (0.310 g, 0.95 mmol)
25  in tetrahydrofuran (10 mL) and the solution refluxed for 72 h, The solvent was
removed under reduced pressure and the residue chromatographed on silica gel.



TRANS chanbers -- with stirring - to a final
concentration of 100M Channel activity was then

WO ewaname? for at | east a further three m nut esparduedoe/000866
effect of drug addition on on current was determ ned
by conparing the channel activity before and WO
2004/112687 PCT/ AU2004/ 000866 - g6- after drug
addi tion. For each experinent, drug effect was

cl assigiugl vh{ﬂts% tt]smtmu&t@m&g&@thﬁfe avé%gmz}pw Ghring-4.

current was | nhibited approxi nmat 0-100% "wea
bl ock" exwﬂw@xetmweﬂ@d%ﬂﬁmymzmﬁwomwﬁ 23 ayellowoelid (0.116 g,
<50% 3394 "no effect”. Experinments were disregarded

if currents |arger than t 5CpA were generated after 5
addi tion of Vpu N -peptide because in such cases it is
possi bl e that non-native peptide aggregates

cons r igRuipletad virhl SiM@fes br eakdown. Such aggregates, by
virtue of their _di sorg’ ani zed structure may not be

speci f8ey oh pfrepoinblmant plasuds coataining open reading frames encoding
conceRrh¥igds v pk@tghgd. 10 Table 3 summarises the

resul fs of _the. brlayer ﬂJé)lsrl ments. A novel outcone, of

these expErTRIEHEETRNA(HINAY Fagmemisfesdhe vagows visghproteins listed

g E ann ;iﬁ ’Be}bgfﬁ@ﬁér&’ SIQaMéd J‘th%'l’?)ﬁeémpalg%i%? ﬁgﬂ ar Igtﬁ%ﬁe@ms genome
en

Bt oFloRe oF gmgdep P‘&éali %Ews o Gid oy %’ﬁé%t@ewet Ko grample,

wher e @ opélfhiehdifrade dnfRiiieNATRLNY WA emPE ALy ICH Hgn § WDNA

position of the pyrazine ring created a structure (J

MA) t RigRe 923 dide I frpgment of th L gengpne fiselate B%BR Msharlans anet

| ow ageRfMcHbasas A&@m&p@%ﬂoﬁmvwme PRAEINR A Jolymerase (Stratagene:
- howevgr now show t hat bul kq\fgh ydr ophobi.c ‘derivative

at t h808HEHL) was chosen Breaties ted é@m@m&aw% pessthle PCR
ams Omugéucb@&ﬁarﬂyﬁftﬁme\éﬁzm#ﬁm&ﬁﬁ REORK The 5, sense,

Interestingly, benzam|, with a very simlar
strucPHP® was much | ess effective at bl ocki ng the Vpu

20 chan@eAGGA’ qe@@m‘m@(«: @ermz;wbauéee BiERii1 e

the Vpu | on anpe|l i.n _Eilayers_ Co Resul t s

Expt s (indrinediior clonipe dy-frameywith e R’ qvﬂpéthsz G@Frg@%mt?ﬂ@EK (41).

1x el Bengah kepRidshPatt bodon HloRCKrepiblesh®) 6 the hi
E PAS S bt o] G ek b 11>1(w§troltteP A 81 thE G geno which i

( FOPhaRyronize Frdgn i the HXBA dplafey Tht %%?B%(P%’F?Tong bl ock

6- met mmgmmm dARES=406 - BPRBodIodCH EooRl site
(2-Cnhloro guani di ne64x stron 2x parti al

bl oc ké“fléefglfl‘t‘%? fqn'ﬁ%? eﬁd e T Brofws) Fyfaeiitatyi After 30 oycles
st r ONgF dAbO£K 35 se%Xssﬂ@ f&flf:ﬁﬁtan&/@"é%}“l/ hh368.5 ml thin-walled

PCT/ AU2004/ 0008
eppendorf tubes i 111 a Perkin-Elmer thermocyeler, the 268bp fragment was purified,

25  digested with BamHI and BcoRl and ligated to p2GEX prepared by digestion with the
- same two einzymes. The resultant recombinant plasmid is illustrated in Fig Ib. The
entireVpu open reading frame and the BamH1 and EcoR1 ligation sites wete

sequenced by cycle sequencing, using the Applied Biosystems dye~terminator kit, to
confirm the DNA sequence. Other cDNAs were synthesised for us using state of the
30 art methods by GenScript Corporation (New Jersey, USA), Codon sequences were
' optimised for expression in bacterial, insect or mammalian cells, as appropriate.

Restriction endonuclease enzyme recognition sites were incorportated at the 5° and 3°



-67- N-{S-[3-(5-Guanidi no-pentyl oxynmetthyl)- 43x
strong bl ock; 1x no effect
whenwzslwgy] - pent yl } - guani di ne PCT/AU2004/000866
4- phenyl benzoyl guani di ne33x strong bl ock
-3- met hyl ci nnanoyl guani di ne42x strong bl ock; 2x partia
( 3- Chl oroci unanoy1l) guani di ne42x ;trong block 2X
partial N-(3 phenyl propanoyl) - el x strong bl ocks

hen I ‘
bar ¢ LG PRSI AT BTG i e
par t | #6DNA3dkpHRstBat atidmPLAS lafor expreSsiprhef thesncéled iroy mrot@ins in
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partial bl ock 5- (N Et hyl -N-i sopropyl)am | oridell x
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P phe ny legrepre ﬁwrwmﬂﬁawmmgmmgcﬁam Isvinsaciak b GeipPLES]

Phenyl t I )
Exarr%/JI‘e)élg}%(gltc%ljgrrpou?11%?%@2%dyéjkl 0 sgélﬁ %)‘Hﬁ‘ %%@?[e@fia k5 base

Bi. 0- Avgetrangavas filkel ivhe Klpnowt]ENA poﬁmaaee inahaggesshceqif AT Rs. The |
arou n f UgS,-

e o alrioshlsb baBhof B ER bRy RO WinERed, $48cd fom an
be N/ve eparose gel and ligatqunm gPLesdtwhich ial e digested mith #palksind EcoRl.

of th . e

Chan 3 SRAMEL abah i Bondiien o Bl BE R oress
pr ot eVipy aferdndastidnett vl tunss bt 8°Emalin3ctivaie treed8STtrepredarcdtie PR and
1 nhi bEP%i on ﬁmd scores between 0.01 and 1.5 represent

fair 10 Table 4 lists the scores for
inhibition of Vpu protein in the bacterial bio-assay.

Tabl eTAbl@@rﬁ!mumeBamDMWﬂpﬁdysmgm dine

3- Br onochmanoyl ) guani di ne

Target Protein | Souree organism Strain or Sequence
' Aceession number

Vpu HIV-1 ' strain HIXB2

SARS-CoV E protein - | SARS coronavirus P5%637

HCV p7 Hepatitug C virus H77 la NP 751922

MHV-E protein Murine hepatitis virus NP _068673

229E E protein Human coronavirus 229E NP_073554

Dengue M protein Dengue virustype 1 Strain Singapore 8275/90

Example 6. Purification of Recombinant Vpu from E. Coli.
Culiures of £. colf strain XLI-blue cells containing p2GEXVpu were grown at 30°C

with vigorous agration in LB medium supplemented with glucose (6g/L) and

20 ‘.ampicillin (50mg/L) to a density of approximately 250 Klett units, at which time
IPTG was added to a final concentration of 0.0lmM and growth was continued fo;‘ a
further 4hr. The final culture density was approximately 280 Klett units. Since sarly
experiments revealed that the majority of expressed GST;Vpu fusion protein was
associated with both the cell debris and 30 membrane fractions, the method of

25  Varadhachary and Maloney (Varadhachary and Maloney, 1990) was adopted to
isolate osmotically disrupted cell ghosts (éombining both cell debris and membrane

- fractions) for the initial purification steps. Cells were harvested, washed, weighed and



2- Chl or oci nnanoyl ) guani di ne 2-Bronoci na

nmoyl ) guani dine 3-(trifluoronethyl) cinnanoyl guani di ne
wo/pw4hindsBbi tion (score |# of times tested) 4PGBAG2004/000866

4.3124 4.0/4 3.7/2 3.7/2 WO 2004/112687 -68

-brono-2-f Luoroci nnanoyl guanidine -rnetltylc

nanoyl guai i di ne -net hyl ci nnnmo %guanidine

, 3-di met hyl ci nnanoyl guaui di ne ? nanoyl guani di ne

“meth %%%#@Fgg?%wﬁ%c% ?vg;gﬁtglg SUTERS containing IYTT (TuM) and MgCl;
3, 4- di(tomha. WSOBYIBW mg/mitj ctlichen egig white; Sigma) was added and incubated

o PR Ao S s Bon o RO Y BENA IS 40 belidtarty

(4- CblsghsRsdd RBIWNME iagu-tearat 0,008 5 andveisiangtédyodird adighal volume in
, 5- d| met hi/l (of rmarr%i/ uani di ne

- i sprElY ensien yasdhegonads e H)elxMTPBS/D TT using a
5-.Phe 'MJ buleF itk dndthe g@%&ﬂ&@iﬂ@%@bﬁ@nmﬁlgahon and resuspended in

e R e o e BB AR NG5 e

- ( cy cleahes (o 2w ):&gf@éla 0 beltha e bbne quarter the original volume.
8 X ;ﬁﬁ%ﬁﬁg@é %) n”%{gﬁ%ﬁﬂhﬁh”emﬂ;@d at 400,000g for Thr to
, NP1 € eRYvBIe aREmaY The diswbe msicgtmm! ivagpurified from the
bﬁte Esrétg;gnmqgﬁ%lt lgyu a xlugyl c%?oma-to E ond glg{aa'ﬁ) %Q:%gmgse resin (Sigma).
The resin was thoroughly washed i i1 50mM Tris pH 7.5 containing glycerol (5 %),
DTT (imM), and CHAPS (0.5 %) (Buifer A) and then the Vpu portion of the fusion
protein was liberated and eluted from the resin-bound GST by treatment of a 50%
15  (v/v) suspension of the beads with human thrombin (100U/ml; 37°C for Thr). PMSF |
. (0.5mM) was added to the eluant to eliminate any remaining thrombin activity. This
Vpu fraction was forther purified on a column of MA7Q) anion exchange resin
attached to 2 BioRad HPLC and eluted with a linear NaCl gradient (0-2M) in bufer
A.
20  The Vpu was purified to homogeneity - as determined on silver stained gels - on an
imrmumoaffinity column s follows: HPLC fractions containing Vpu were desalted on
a NAP 25 column (Pharmacia) inio buffer A and then mixed with the antibody-
agarose beads for Thr at room temperature. The l;e;ads were washed thoroughly and
Vpu was eluted by increaging the salt concentration to 2M. Protein was quantitated
25 using the BioRad dye binding assay.

Example 7. Expression and Purification of Vpu in E.Coli
The plasmid p2GEXVpu (Fig. 1) was constructed to create an in-frame gene fusion

between the GST dnd Vpu open-Teading frames, This syster enabled IPTG-inducible
30  expression of the Vpu polypeptide fused to the C-terminus of GST and allowed
purification of the fusion protein by affinity chromatography on glutathione agarose.
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10 2A). In fractions eluted from the anion exchange colm&m Vpu was the major protein
vigible on silver stained gels (Fig. 2B, lane 1), Finally, Vpu was purified to apparent
homogeneity on an immunoaffinity column (Fig. 2B, lane 2). The N-terminal amino
acid sequence of the protein band (excised from SDS-PAGE gels) corresponding to
the immunodetected protein confirmed its identity as Vpu.
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Example 8. Reconstifution of Vpu in Phospholipid Vesicles.
Proteoliposornes containing Vpu were prepared by the detergent dilution method

(New, 1990). A mixture of lipids (PE:PC:PS; 5:3:2; kg total lipid) dissolved in
chloroform was dried under & stream of nitrogen gas and resuspended in 0.1 ml of

20 potassium phosphate butfer (50mM pH 7.4) containing DTT (ImM). A 25pl aliquot
containing purified Vpn was added, followed by octylghucoside to a final
concentration of 1. 25 % (wi/vol). This mixture was subject to thtee rounds of
freezing in liquid nitrogen, thawing snd sonication in a bath type sonicator (20-30

~ sec) and was then rapidly diluted into 200 volumes of the potassium phosphate buffer.
25 i‘roteoliposomes were collected by centrifugation at 400,000g for lhr and resuspended
i approximately 150l of phosphate buffer.

Example 9. Assaving Vpn Ton Channel Activity

Purified Vpu was tested for its ability to induce channel activity in planar lipid
bilayers using étandard techniques as deseribed elsewhere (Miller, 1986; and Piller et
30  al, 1996). The solutions in the CIS and TRANS chambers were separated by a
. Deltin™ plastic wall containing a small circular hole of approximately 100pm
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diametér across which a lipid bi@aycr was painted so as to form a high resistance
electrical seal. Bilayers were painted from a mixture (8:2) of palmitoyl-oleoly-
phosphatidyl-ethanelamine and pahnitoyl-oleolyphosphatidyl-choline (Avanti Polar
Lipids, Alabaster, Alabams) in n-decane. The solutions in the two chambers
contained MES buffer (10mM, pH 6.0) to which various NaC1 or KC1 concentrations
were adde&. Currents were recorded with an Axopatch™ 200 amplifier. The electrical
potential between the two chambers could be manipulated between +/-200mV
(TRANS relative io grounded CI8). Aliquots containing Vpu were added to the CIS
chamber either as a detergent solution or after incorporation of the protein into
phospholipid vesicles: The chamber was stirred until currents wete observed.

Example 10. Vpu Forms Ion Channels in Lmul Rilayers.
To assay for ion-channel formation by Vpu, reconstitution into planar hp1d

~ bilayers was performed. When samples (containing between 7 and 70ng of protcm) of

purlﬁed recombinant Vpu were added to the 1m] of buffer in the CIS chamber of the
bilayer apparatus, current fluctuations were detected after periods of stirring that
varied from 2 to 30 min (Fig. 3). This time taken to observe channel activity
approximately correlated with the amount of protein added to the chamber, No
channels were detected when control buffer aliquots or confrol lipid vesicles were
added to the CIS chamber. In those control experiments the chambers could be stirred
for more than an hour without appearance of channel activity.

Example 11. Properiies of The Vpu Channels,

Channel activity was observed in over 40 mdmdual expetiments with Vpu

. samples prepared from five independent purifications. In different experiments, the

amplitude of the currents varied over a large range and, again, seemed to
approximately correlate with the amount of protein added. The smallest and largest
channels measured had conductances of 14 p8 and 280 pS, respectively. The channels

" were consistently smaller when lipid vesicles containing Vpu were prepared and

fused to the bilayer rather than when purified protein in detergent solution was added.
This may be becanse the former method included treatment with high concentrations
of detergent and a dilution step that may have favoured the breakdown of large

aggregates into monomers.
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The current-voltage curve now exhibited rectification that was not seen in the NaCl

solutions. It can be concluded that the channels formed by Vpu are equally permeably
to Na* and K* and are also permeable, thongh to a lesser extent, to chloride as well as
phosphate ions.

20 Example 12. Bacterial Bio-Assay for Screening Potential lon Channel-Blocking
Drugs, : :

This bio-assay is based on the observation fhat expression of Vpu in E. coli
resulis in an active Vpu channel located in the plasmalemma that dissipates the
transmembrane sodiwm gradient. As a consequence of this Vpu channel activity,

25 metabolites whose accumulation within the cells is mediated by a sodivm dependent
co-transporter (for example proline or adenine) leak out of the cell faster than they
can'be synthesised so that the metabolites' intracetlular levels become limiting for
growth of the cell. Thereby, an E. coli cell expressing Vpu is unable to grow in
niinimal drop-out media lacking adenine or proline, However, in the presence of a

30 dmg that blocks the Vpu channel, the cell is once again able to re-establish its
transmembrane sodium gradient - due to the action of other ion pumps in the
membrane - and the leakage of metabolites is prevented enabling.growth.
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Example 13. Cross-Feeding Experiments Reveal That Proline Leaks Out of Cells
Expressing Vpu,
Uptake of proline by E. coli is well characterised and active transport of the

amino acid into the cells is known to use the sodium gradient as the energy source
20 (Yamato et al, 1994). To detect whether proline leakage occurs, the following cross-

feeing assay was used: A lawn of an £, coli strain auxotrophic for proline and
methionine (Met” Pro’), was seeded and poured as a soft agar overlay on minimal
drop-out media plates lacking proline but containing methionine. Sterile porous filter
discs were inoculated with a Met" Pro* strain (XL-1 blus) containing sither the

25 - pPLA51 control plasmid or pPL-Vpu and placed onto the soft agar. The plates were
then incubated at 37°C or 30°C for two days, After than time a halo growth of the
Met Pro” strain was ¢learly visible surrounding the dise inoculated with the cells
containing pPL~Vpu incubated at 37°C (Fig. 4A). This growth can only be due to the
leakage of proline from the Vpu-expressing cells on the disc. No such leakage was

30  appatent from the control strain at 37°C nor around either strain on plates grown at
30°C (Flg 4B).
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Example 15
* Assay of Compounds in Planar Lipid Bilavers for Vpu Channel Blocking.

Activity .
25 Comopunds were characterized for their ability to block Vpu ion channel
activity reconstituted into planar lipid bilayers, Vpu N-terminal pephide (residues 1~
. 32) dissolved in trifluoroethanol was added to the CIS chamber of the bilayer
apparatus and the solutions was stirred until ion currents were observed, indicating

incorporation of one or more Vpu ion channels info the bilayer. After recording the
30 channel activity for a few minutes, drugs were added to the solutions in the CIS and
TRANS chambers — with stirring - to a final concentration of 100uM. Channel
activity was then recorded for at least a further three rainutes and the effect of drug
addition on jion current was determined by comparing the channel activity before and
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PCT/ ‘F Ugﬂ F?“ (Froteln N-t ef mi nat:2Gomai n.
Q her[,Ga1] ] o%c%) qy s Sers for their 2ct
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w3-difluorocinnamoylgnanidine 1.56/2
3-Methoxycinnamoyl)guanidine 1.52/6
-isopropyleinnamoylguaniding 1.4/2

,4.6-trimethyleinnamoylguanidine 14/2
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pyrazinecarboxamide 0.5/11
5-(4-fluorophenyl)amiloride 0.4/6
(trans-2-Fhenylcyclopropanecarbonyl)guanidine 0.4/2
(2-Nitrocinnamoyl)guanidine 0.4/2
trang-3-Furanacryoylguanidine 0.38/2
1-napthoylguanidine 0.3/2
5-tert-butylamino-amiloride . 0.2/7
3-methoxy -HMA ' 0.2/4
(3-phenylpropanoyl)guanidine , 0.2/4
4-t-butyleinnamoylguanidine ' 0192
5-(N,N-Dimethyl)amilotide hydrochlonde 0.1/2
NN‘—Bts(3-phenylpropanoyl)guamdma 0.172
IN-Benzoyl-N'-cinnamoylguanidine 0.06/2
1-bromo-2-napthoylguanidine 0.06/2

Example 17, Effect of Compounds on HIV Reglicaﬁon in Human Monocytes and

Macrophages.
° Human monocytes were isolated from peripheral blood and cultured sither for

5 24hr (one day old monocytes) or for 7 days to allow differentiation into monocyts
" derived macrophages'(MDM). These cells wers then exposed to cell-free preparations
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gr-o0v hntivitabécgopaveley of SARS-CUV E protein function in
bacterial cells was devel oped. A synthetic eDNA
fragment encodi ng SARS-CoV E protein was cloned into

the expression plasm d pPL451, creating a vector in
whi ch Tablrfotein expression is . tenperature
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Conpoung Screeni ng using the|Bacteripd. Bl 0- A§say for
SARS coronavirus E protein.|25 The [0S of |[growth
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descri bed in exanple 14- wefggzcor egjgas decri bed in
exanpl e [{@ne J potitive doddob ! > LTE SCOT €5 1@, 1 i bi tion of
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1,25 59
0.625 116
None — positive conirol ‘ 100%
3-(triflvoro- 10 11
methylcinnamoylguanidine 5 8
2.5 25
1.25 127
0.625 138
None — positive control 100%
S-NN- 10 6
hexamethylene)amiloride 5 21
2.5 50
1.25 19
0.625 |30
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A Example 19. Peptide purification
15 Mass speciral analysis of the synthetic peptide revealed that the preparation

contained significant amounts of material with lower m/z ratio than ‘expected for the
full-length product. The majority of these are presumably truncated peptides
generated during the pabtide synthesis process. To enrich the full-length E protein,
the following procedure was used, which relies on differential solubility of the
20  smaller molecules and full-length peptide. The crude preparation was suspended at 12
mg/ml in 70% CH;CN, 0.1%TFA and vortexed for 10 minutes, This suspension was
centrifuged at 10,000g for 10 minutes at 20°C. The supernatant was discarded and
the insoluble factions was extracted with 70% CH;CN, 0.1% TFA, as above, two
more times. The insoluble material containing the E protein was dried using
25 Bpeedvac an the weight of the final product was used to calculate the yield. The
purified peptide was analysed by Bruker Omniflex MALDI-TOF mass spectrometry
in HABA matrix at 2.5mg/ml in methanol at a 1:1 ratio and spectra were obtained in
the positive linear mode. A clear peat at m/z ratio of 8,360.1 was seen as expected for
the caleulated molecular weight of full-length B protein and 4422.3 for the N-terrinal
30 E protein. H
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5-(N,N-I.Di nethyl)am | ori de hydrochl ori de

- et hyl ci nnanoyl guani di ne
(trlfluoronethyI)C|nnanuylguanlglne

1- napthoylguanldlne ‘

N - bi sg3, ) spheuylguamdlne

TieT BT oparnecar bonyl ) g tani di e '
- ( 6- HyHhesx %me@m yvawesmmée&/at dunghonlén 2@,2-trifluoroethanol. The

5 87/ 3 gaap e saly o frbidfonghaliyls e iy amer

3. 13/ 3nstrgmpsys,dnc. 3125Pixwell Svenhg Hagiden/ CF 06314)Bilgyer g atollows; A
1 4% ] :Z’libltfz m.%( o/fg 1671 %@%;im%iégliézg]phogphﬁ%ilﬁm&mi‘émée 4 -Palmitoyl-2-
oleolyl phOSphatldyl Serine: 1-Palmitoyl-2-oleolyl phosphatidyl choline in CHC),

- was dried under N gas and resuspended to 50mg/ml in n-decane, Bilayers were
painted across a circular hole of approximately 100pm diameter in a Delrin™ cup
separafing aqueous solution in the CIS and TRANS chambers. The CIS chamber

10 contained a solution of 500mM NaCl or K}, in a2 5mM HEPES buffer pH 7.2, the
TRANS chamber contained a solution of 50mM NaCl or KCl, in a 5mM HEPES
buffer pH 7.2. Silver electrodes coated in chloride w:lth 2% agarose bridges are placed
in the CIS and TRANS chamber solutions. The SARS E protein full-length or N-
terminal peptides (3-10ug) were added to the C18 chamber, which was stirred until

15  channel activity was detected. The CIS chamber was earthed and the TRANS
chamber was held at various holding potentials ranging between +100 to —~100mV.
Currents were recorded using 2 Wamer model BD-525D -amplifier, filtered at. 1kHz,
samnpling at 5 kKHz and digitally recorded on the hard disk of a PC using software
developed in house. o

L 20 Drugs to be tested for their gbility to inhibit SARS E protein ion charmel
activity were made up at 50mM in a solution of 50% DMSOQ: 50% methanol, For
experiments testing the ability of compounds to inhibit E protein ion channel activity,
100 pM to 400 uM of compound was added to the CIS chamber while stitring for 30
seconds. Bilayer currents were recorded before channel activity, during channel

25 activity and after the addition of the drug.

Among the compounds tested was cinnamoylgnanidine (Bit036), a compound

which was shownin earlier experiments o be antiviral and to inhibit ion channel

proteins from other viruses.

' Example 20.1. Polvacrylamide gel electrog horesis
30 Purified E protein was dissolved to 1 mg/ml, 5 mg/ml and 10 mg/ml in, 6 M

Urea, 10% Glycerol, 5% 8DS, 500 mM DTT, 0.002% Bromophenol Blue, 62.5 mM
Tris HCI (pH 8.3). Peptides in solutions were heated at 100°C for 20 minutes before
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3 5 6, - t eTo wanf thy EARR Fymutyin doran iwhi cherdheB Giclpuzsifisd synthetic
a%@%"%@%{}ﬁuﬁ bug%plg%i ﬁb‘d bilayers{21). Typically, 3ug of SARS
‘ 2 Fur @NBkhigth Bykotghl sas addedRAuSRE 2hamber, while stirting. This CIS chamber
contained 506 mM NaCl and the TRANS chamber contained 50 mM NaCl. In 60
experiments, ion currents due to SARS E protein ion channel activity were observed
after about 5 —15 minutes of stirring, Activity was detected more rapidly and rehably
10 with a holding potentlal of approximately —100mV across the bilayer. Currents
recorded at —100mV, (A) and at —60mV (B) in one of these experiments are shown in
Figure 6. In that experiment the reversal potential was about +48mV and the channel
conductances {vere caleulated to be 52p$ and 26p8, respectively. This indicates that
the current-voltage (TV) relationship is not linear. In ten other experiments, where no
15 protein was added to the CIS chamber, no ion channel activity was detected, even
after recording for over 1 hour. E
| Figure 7a shows typical current traces recorded over a range of potentials in NaCl
solutions, In that experiment the direction of current flow reversed at +48mV (Fig
76). The IV curve shows that at the lower voltages the average current flow across the
20 Bilayer is small but at higher potentials there is an increase in average cutrrent actoss
the bilayer, resulting in a non-linear IV relationship, In sgven independent
experiments, the average feveréal potential was +48,3 + 2,3 mV (mean + 1SEM),
indicating that the channels were about 37 times more permeable to Nevt ion than to
Cl ions. The reversal potential is close to the Na+ equilibrium pofential (+53mV),
25 therefore the channel is selective for Na+ ions. For these 7 experiments the channel
cénductmce varied between 95-164 pS; the average conductance was 130+ 13 pS‘.
SARS E protein jion channel is slightly less selectivity for K* ions than Na* ions.
Figuré 8b shows recording of currents in KCl solutions at a range of potentials. In
this expetiment the currents reversed at +31 mV. In seven similar experiments E
30 protein ion channel average reversal potential was +34.5 £ 2.5 mV, Therefore the
'SARS E protein ion channel is about 7.2 times more permeable to K™ ions than CI



3- phenyl pr opanoyl) guani di ne' 0. 73/ 5

-(2-napt hyl ) acet oyl guani dine0. 71 / 1
worvatmgsByaani di ne0. 6913 (2 PCT/AU2004/000866

Met hoxyci nnanoyl ) guani di ne0. 69/ 2

[3-(3-Pyridyl)acryl oyl ] guani di ne0.67 / 3

phenyl benzoyl guani di ne0. 63/ 2 4-74

dlchlor00||nannlyguan|d|ne0 63 7

ey uor o6 m{armw A erlrRARL A kD e ucl%ncc varied ranging between 24-166

4- Pheni® Qr@gqcpg@mmﬁm@mw%ps
a- Met hyligi

5- (31- Er 0 mﬁm%%@&%ﬁ% a- V@ﬁo 58?°8ﬁ Smﬂwh%%‘fpgﬁﬁ Which oprrgsponded to

(5 Phethyfusplory A ﬁmﬁm’d praioabiig ofthe SIARS B pirdiR “N-terminal peptide™

(QFJ) |h g ﬁl gbi géﬂy ﬁ?&%g e gz)sﬂgygﬂag%h 5}]%836‘1 sollutmn in four experiments was +46.3

, N - Bi S% amvy mﬂwﬁm@hﬁaﬁa&ma&n&l thirmed tyoN-astiniteOpsplideds about 25

g: g%n ao%g o %f%ﬁ%ﬁ pd_}_ gha?gc? éll— 1ons. The BARS E protein N-terminal

a- chl qeptids- Wals sufficient Iﬁlﬂhﬁ)&h@tﬂﬂﬂ bﬂiloﬂ EKmidds withlproperties like those of

[h((a\ﬁa% oﬁﬁ?%g@%sﬁg %’egx]‘ rte r&i e elgc%lv:lty filter for the SARS E
Be ﬂa?_ oyptotdin ;masnhicabydogtajmﬂ dzﬁthm@l?e]ﬁ-ét’a“ony éﬁﬁn@&xdd&‘ﬂﬂe I\lT-tenmnal.

-lie au 0% e.24.,.SA jral,
Assay P% E??dt %%ﬁég%%%ﬁﬂ’gﬁg‘@ 59 fooped g, %a'E?PF ﬁ(&ﬁolu’um that
SARS ceraniailirlysele(tbARS Kolbhs cofipaged W’tﬂﬁﬁlﬂﬂé@tﬁ Bgiosh. In five
agai nst S-, CoV Kong st rain
pI aquzndpgﬁnﬁﬂt S’EPW%%&FPW%“EP %)V ROgEW@,tV@éR"?’%? Eg$ mV,
TC mmttﬁ@bhbmel Bhabak i nﬁ?;eéégg:@ E&gehﬁe ﬁtxcﬂ‘ﬂ%s thar! ait ions.

e cr.eeni ng._ for anti

%PS ’%#‘? o ‘E%}?“ﬁ%e‘é ﬁ@ﬁ%"m ProtRIPepiide shawekgndyqomresponding
2004/ io]:tﬂﬁﬁﬂl-leﬂgﬂl Pﬁ& B0 IRER L &@aﬁdﬁ%{f&an%g\éﬁéepto
cells g‘)ﬁ? 58%12 asks .were in ecte at
mul £ 1 BRPRAS SRS delpted, hegeetn ek SARSpRiein mayioga homo-
I nf ecbligomevd. t h conpounds at two concentrations, 10uM
and-2uM A control infected nonol ayer renai ned
untreated. Sanples of culture nedia were taken at 48

hours post infection. Two aliquots from5 each of the
s aifpl fotein donchaneme] & Hedcb by vinhHgovlidsidek and

ax d J@e}'%!og@ées of log dilutions -4 to -7 added to.

re plates. Four days later, wells in
t h e E protein ion channel activity in NaCl solutions was significantly reduced
(p= 0.01, n=6 expetiments) by addition of 100 to 200 pM cinnamoylguanidine to the
CIS chamber. The average current across the bilayer was reduced to baseline by
25  100uM cinnamoylguanidine. In experiments when E protein jon channels had higher
conductance, 100 to 200 uM cinmamoulgnanidine reduced the average current ac;ross
the bilayer about 4 fold: Similarly, in four other experiments, 100 to 200 yM
cinnamoylguanidine blocked channels formed by full-length E protein in KC1
solutions. In two additional experiments, the SARS E protein N-terminal peptide was
30  blocked by 100 to 200 pM cinnamoylguanidine, demonsfrathlg that the
cinnamoylguanidine drug-binding site is located within the first forty amino acids of
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and about 7.2 times more selective for K+ ions over Cl- ions. In over 60 experiments
the Na+ conductance of the E protein ion channel varied from as low as 26 pStoas

15 high as 164 pS. SDS-PAGE showed that the E protein forms homo-oligomers, and we
surmised that the larger conductances were probably due to aggregaﬁbn ofthe E
protein peptide leading to larger ion channels or the synchronons opening of many
ion channels, Single channel currents were observed in several experiments and from
these the channel conductance was caleulated to be voltage dependent.

20 The first 40 amino acids of the N-terminal which contains the hydrophobic
domain of the SARS virus B protein is sufficient for the formation of ion channels on
planar lipid bilayers, The N-terminal E protein ion channel has the same selectivity
and conductance as the full-length E protein jon channel, ‘

The SARS virus fill length E protein jion channel activity and N-terminal

25 domain E protein ion channel acﬁvity on planar lipid bilayers in NaCl and XC1
solutions was inhibited by addition of between 100pM 'to ZOOpM
¢mnamoylguanidine to the CIS chamber. Inhibition or partial inhibition of the E )
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I nhi s e NESIE851) hy@b@ride
-napthoylgnanidine ‘ .
5-(4-fluorophenylamiloride 13871
R-(trifluoromethyl)cinnamoylgranidine 1.38/1
IN-(6-Hydroxy-2-napthoyl)-N'-pbenylguanidine 1.35/3
irans-2-Phenyleyclopropanscarbonyl)guanidine 1.34/3
IN,N'-bis(3phenylpropanoyl)-N"-phenylgnanidine 13373
1-napthoylguanidine ' 1.32/3




25 A Dbi o-assay of 229E-CoV E -protein functi
bacterial cells was devel oped. A synthetic

wo e@gireass7 encodi ng 229E- CoV E-protei n was cl oneOI/ANR®4/000866
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‘g the normal Na+ gradient L.32 /2
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bat t er &"fgj%l e 9 Compound 1.00/1
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3, 4-di XQFW% 1.00/1
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A-1 - bl \ 0.88/2
3-i soq i quani di ne hydrochl ori de 0.82/2
4l LA CIme 0.73/5
3-t-by .d ne
2-t- bl dine 0.71/1
trans- er I guani di ne - 06973
5- br on guanl dine 0.69/2
rot 0.67/3
2, 3-di Bi ae
oY 0.63 /2
3-(2 u n| di ne
phenyl 2% phenyl ci nnanoyl gaani r%r?éz
-(cyclip Snnylguanldlne ' '3/2
4- phe ‘tféc’é" ®he  3-(t ifluorometbyl) ci‘)@3 1
amoy| GUAL 21 Y oxybenzoyl) guani di ne 0.57/2
% 60 viei - P ~ 0.50/1
(tri fI m-t ; ﬁ% 8% quani di ne o5/
2-(ey NPPISHY ?’1 Ci AL mlmé" W di ue >/ 1
(4-1 3( ‘1 5 oeptiiinc 0.44./2
me- -carbonyljguanidine 041/1
: (Pheny]acetyl)guamdme 032/3
N.N'-Bis(amidino)napthalene-2,6-dicarboxamide 0.25 /2
G-hromo-2-napthoylgnanidine 0.25/1
1-bromo-2-napthoylguanidine 0.25/1
2-chloro-6-fluorocinnamoylguanidine 025/1
[(4-Chlorophenoxy-acetyl]gnaniding 0.1972
Phenamil methanesnlfonate salt 0.13/2
N-Benzoyl-N'-cinnamoylguanidine 0.13/2
N-(2-napthoyl)-N-phenylsuanidine

0.07 /2

Example 24. SARS Antiviral Assay for testing com tmnﬂs against replication o

SARS coronavirus (SARS-CoV).

5 Compounds were tested against SARS-CoV (Hong Kong strain) using virus

plaque purified three times in Vero cells. Stock virus was generated by infecting

Vero cells at MOI = 1x TCIDsp per 100 cells.

Example 24.1 Screening for anti-viral activity using the virns microtitre assay



5- (1, N- 1xexanet hyl ene)am | ori de | -napt hoyl guani di ne
544-f | uorophenyl )am | ori de
W@ 2eophexyt - pent a- 2, 4- di enoyl ) guaWdi ue (3 ~ PCT/AU2004/000866
Br onoci nnaznoyl ) guani di ne - , :
, 5-di net hyl ci nnanoyl guani di ne
2-(trifluoronethyl)cinnanoyl gua%di ne
6- net hoxy- 2- napht hoyl guani di ne(' N
4- Chl onociyRia el . 2 .
g.\/l ot hoxynarmy'g?ég%gﬂn? %Blllr:]égfs %%mu%%cm. flasks were infected at a
5- br onteuliplidity of k&0 anddreaipd eraeiiaiéinpost Huigchipmivith compounds at two

i bi CPBE 1OREERE, A FEhRS GaTn grogBlyfl Byajned uprgtes.
3. 3 3.3np]es oPeudiue naedih vErdtalgen2t 83 Rouss fokGnReion] TookhliQuots fom
1.85 eachofthe samples (titrations 1 and 2) were serially log diluted and 12 replicates of
log dilutions -4 to -7 added {o cells in microtitre plates. Four days later, wells in the
- microtitre plates were scorad for cytopathic effect (CPE) and the titf&tion values
calculated based on the number of CPE positive wells at the 4 dilutions. Control
titros were 4.8 and 5.9 TCIDsp x 10° (average 5.35 x 10%)

16
Example 25: Effect of compounds in SARS CoV antiviral assav:

Three selected compounds were tested for activify against SARS-CoV
according to the method described in example 21, For tra;tis—?:—( 1-
15 napthyDacryloylguanidine and einnamoylguaniding a deerease in virs titre of
approximately 80% was observed at a concentration of 10uM and a reduction of
approxii’rmtely 50% was seen to persist at 2uM trans-3-(1-napthyl)acryloylguanidine.

Table 8 provides Virus titration data presented as % of 2 control (SARS CoV grown
20  for 48 hours in the absence of compounds).

Table 8
Compound Average Tiire
Concentration | TCIDsp (x (%
Name ' (uM) 10% control)
cinnamoylgnanidine ' ' 10 1.3 24
2 4.4 32
trans-3-(1- 1 1.15 22
napthylacryloylguanidine 2 2.45 46
6-methoxy-2-naphthoylguanidine 10 3,95 111
' . 2 6.35 118
Control ‘ 0 5.35 100

25



1.8 1.7 1.6 1.51.4 1.4 1.4 1.4 1.3 WO 2004/112687
PCT/ AU2004/ 000866 -84- ci nnanoyl guani di nel. 3
W@ 200ve12e8Xyci nnanoyl )guanidir el. 1 PCT/AU2004/000866
(4- Met | ayl ci t manoyl ) guai xi di nei. 0
4- phenyl ci t manoylguani di nel. O
.2, 6-di chloroci nnanoylguani di ne, 1. 0
(2- Br onoci nnanmoyl ) guaWli t xe0. 9 ™

2,4, 6- I I anldlneO 9

(trans- IEX ﬁ‘hﬂ ch nyl )guanl di ne0. 8
NN i q Qi |

2- cycel

(4- I—IydroxyC| nnarmyi ;guaﬁw&lln'eigig‘%‘VCMKLCFTCMCNRTVYGPI :

2- et hoSHVHEREREYMITTRBRFRERVIDE, accession number NP_073554) was synthesized

3net hyl.g
5 nerret K’%}n{%g%%gam %IB %Ig%mg s%hdfqhas&peptlde sytithesis, The synthesis

ei nnan®ss| dgu‘amﬁ@h%@nﬁle@lan Rasonyde Faciliiydidhe Curtin School of(’) Medical
hydr o I na [ e

iy 81%'[0 %%hg %?%5 g strali d.ﬁﬁlgé Sﬁﬁ}:ﬁonyﬁ peﬁﬁdg gyn)%emserr}i-om Protsin

1- flP udkesistoliren M“leEMI. MiSnE@8A Yaccording to the manufacturers instructions to

3, 4-d
5- terltg'fl eld?)[;: am no- am Forl hﬁr@ 514% S HBTUg 0. 3
, N Bi dyyduerivhensoirigzoladn Bmetlylirdlidme Faekaof the sietheds cycles nsed

» N - Biga{nds RN RPN SG FSIRED a63ds. Temporary o-N Fmoc-
protecting groups were removed using 20% piperidine in DMF.

15 The crude synthetic peptide was purified using the ProteoPlus™ kit (Qbiogene inc.
CA), following Iﬁanufactures instrucﬁons. Briefly, the peptides were diluted in
loading buffer (60mM Tris-HCl pH 8.3, 6M nrea, 3% DB, 10% glycerol, 0.2%
Bromophenol blue, + 100 mM E-mercaptoethénol) and tun-on 4-20% gradient
polyacrylamide gels (Gradipore, NSW, Australia) in tris-glycine electrophoresis

20 . buffer (25 aM Ttis, 250 mM glycine, 0.1% SDS). The peptides were staimed with gel
code blue (Promega, NSW) and the bands corresponding to the full-length peptide

were excised ont of the gel.

The gel slice was transferred to the ProteoPLUS™ tube and filled with h'is-glyciné
25 electrophoresis buffer. The tubes were emerged in tris-glycine electrophorems buffer
and subjected to 100 volis for approximately 1 hour. The polarity of the eleciric
current was reversed for 1 minute to increase the amount of protein recovered. The
peptides were harvested and centrifiuged at 13, 000 tpm for 1 minute. The purified

peptides were dried in a Speedvac and the weight of the final product was used to
30 calculate the vield.



1- met hyl ci nnanoyl guani di ne0. 3
5- (3" - brmophenyl ) pent a- 2, 4- di enoyl guani di ne0. 3
W@24612687 1r am et hyl ci nnanoyl guani di ne0. 3 PCT/AU2004/000866
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bat d
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r erov &@5mml tnkme/mly 10 Weof thisswasiaddad toiteloisGhdibec ¢yd taqdeous
viol e t f » '
Pl aques ma bbby sobfns I Re flod o AR e ome
r eductYrsAts; pdipating deanpel aesivity ithpbilayer, weredypiaalip tieteatenitwithin 15-
c AR chand B, zﬁ]% %ﬁf;‘”g
\gﬁ?))l | ?altﬁgi t o quadr uel #%: a?%%%ﬁﬁ P%%Bg tgff e g was
Reduct4tisth betwp@rtlPemV audr+108salde chrasstesipe the size and polanty of current

o di 100 /
11%%W@%Msﬂ$oﬂﬁﬁtﬁemwuam i ne

- | sopr opy It¢ | HedpeAmv SRR
4, 4-di Sft]h or oci nnam);l guaniﬂgll nél%%{gﬁ%gﬁggéig@{/hhglsmmm

¢ frans chamber confained 50 mM NaCl solution, the average reversal potential

25  of'the channe] activity was calculated to be 22 £7 (SEM) mV. In 13 experiments
where the cis‘ chamber contained 500mM KC1 solution and the trans chamber
contained 50 mM KC1 solution, the average reversal potential of the chatnel activity
was calenlated to be 38 i4 (SEM) mV. These results indicai:e that the 229E E protein

forms cation selective jon chanmels that are slightly more selective for K* than for
30 Na'ions.



trifluoromethoxy)ci nnanoyl guani di ne100/ 2098/ 4077 / 3
, 6-di chl orori nnsnoyl guani di ne100/ 1. 097/ 3066 / 2

WO ¢ayalwBex- 1 -en- 100/ 1097/ 3021/ 1 PCT/AU2004/000866
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5004/ 112687 PCT/ AU2004/ 000866. - $6-
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trifluorongs fwyﬂe):mbmmﬂmﬁ»ythgiu&hﬁhﬁrimbﬁ&?oﬂoﬂ%&% #0613 ion
i-bro f anl inel00/ 108813063, /

| ot R s B AR Rbiet SRR ptyoiigns contining e

( 31&Ch bmndawm gdded tocthe aihumi Bdlutiond B&Emg pRAA%Dils in which the

éh Ilva 2‘%&% '6{/1}& é‘%}g Hl%e?’glfgg}% 9 Oé& é@ gé'?cﬁ of ﬂ’%e compound
-fluo ladxﬁliimrmrm@dhgm amiaiisved ShddieBadItadie. - (cycl ohex .

1-en- 100 082/,3063 / 2. [ i di .

N ot nyPEPR S SRR ek oo GBI o S b S s

et r amedlitjdnevas fiatheydilyted o $11 b, oIB@ 20X @ntratibi 65 (B DMSO/50%
-f HJ Oﬁl%':zgo'f %ﬂ%’ ;ld%lf%{é' a%pro;?n%?e? 1&91%%/(:%04?11111 was added to the cis and/or

trans chambers to yield the desired final concentration.

3_

In the example shown in Figure 10, addition of IOOpM cinnamoylguanidine to the cis
chamber greatly reduced current flow through the 229E E ion channel.

20
Example. 29. Bacterial Bio-Assay for Secreening Potential 220E-CoV E protein

Ion Channel-Bloclnng Drugs.
- 220F-CoV E-protein Ton Channe] inhibits Bacteg‘al Cell growth.
25 Abio-assay of 229E-CoV E-protein function in bacterial cells was developed, A
synthetic cDNA fragment encoding 229E-CoV E-protein was cloned into the
~ exprossion plasmid pPL451, creating a vector in which B protein expression is
temperature inducible, as desctibed in Example 4. Inhibition of the growth of E.coli
cells expressing E protein at 37°C was observed as an indicator of p7 ion channel

30 function dissipating the normal Na+ gradient maintained by the bacterial cells.

35



tzi fl uoronet hyl)ci nna nayl guani . di uel00/1079/1052 / 1
3 Nitroci nnanoyl ) guani di ne100/ 1079 / 1045/ 1
wQ 2eoditneshyl ci nnanmoyl guani di ne092/ 2078/ 1078 / HCT/AU2004/000866
-t - but yl ci nnanoyl guani di ne100/ 1077/ 4- 03013
( 3- Met hoxyci t nnanoyl ) guani di ne089 / 107512030/1 -meth
| ei-nnano | ani dui e09511074 / BOég
3- |sopropyIC|nnannylguanldlne 089 / 1074/301411
: - A4S (& 229E-Cov

(5- Ph%&r_ﬂnt a- 2, 4- di enoyl )guanl di nelOO/ 1072/ 206911

2- Chl or oci 95 [ .2072 J 2040. /. 2
et hoxyci nngﬁg%gu‘%ﬁb eaﬂ}%tﬁ @PE@;"%’T’ particnlar dmgs — as
f | uor clsaribedinyekgupie i 4H- wert GEurddis dedribdd Brkikample 15.
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trans-3-(1-napthyDacryloylgnanidine 3.7
 [5-bromo-2-methoxycinnamoylguanidine 3.6
2,3-difluorocinnamoviguanidine . 3.3
3-(2-napthyl)acryloylguanidine 3.0
2-phenylcinnamoylguanidine . 3.0
. P-phenyleinnamoylguanidine 29
. 3-(cyclohex-1-en-1-yl)cinnamoylguanidine 2.4
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1-napthoylguanidine 1.9
5-(4-fluorophenyl)amiloride } 1.8
(5-Phenyl-penta-2,4-dienoyl)guanidine 1.8
(3-Bromocimmamoyl)guanidine ' 1.7
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2-(trifluoromethyl)cinnamoylguanidine 15
6-methoxy-2-naphthoylguanidine 1.4
(4-Chlorocinmamoyl)guanidine 14
(3-Methoxycinnamoyl)guanidine 1.4
5-bromo-2-fluorocinnamoylgnanidine ' 14
5-(N,N-Dimethylamilotide hydrochloride 1.3
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Example 31: Antiviral Assav for testing compounds against replication of human
- eoropavirus 229F (229F). ~

To datexminé the antiviral activity of compounds against human coronavirus
229 replication (ATCC VR~740), an assay measuring reduction in the number of
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currents, indicating channel activity in the bilayer,
were typically detected within 15 5 30 nm After
we bannede87 wer e det ected the hol di ng potenti al BCT/AE3004/000866
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Example 33: Effect of compounds in QOC43 antiviral assa

30 .
Cotnpounds were sereened for activity ageinst QC43 replication according to the

method deseribed in example 22. Results are shown in Table 11,
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we2@apiesz. | nhibition of the growth of E.col i PCEAU2004/000866

expressing E protein 15 at 376 was observed as an

i ndi.cator of p7 ion channel function dissipating the

normal Na+ gradi ent naintained _g% the bacterial cells.
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- phenpl4cditiidiasmiing Hattintine 3. 35

5- br o R cEroRinBaY D iRRiRY | guam di ne3| 3
i-(cy L(me}gam@,ﬂylw Aﬂ'zﬂggrmyl guani dj ne3. 3 \g@

2004/ 866 -93
3-(tr C yl guani d| ne 3-(c I ohex- |
“en- 1P g 4 22
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A peptide corresponding to the full-length MHV-A59 & protein (sequence:
10 MFNLFLTDTVWYVGQI]F IFAVCLMVTIIVVAFLASIKLCIQLCGLCNTL
VI,SPSIYLYDRSKQLYKYYNBEMRLPLLEVDDI; accession number NP_068673)
- was synthesized manually using FMOC chemistry and solid phase peptide synthesis
The synthesis was done at the Biomolecular Resource Facility (John Curtin 8chool of
Medical Research, ANU, Australia) using 2 Symphony® Peptide Synthesiser from
15 Protein Technologies Iﬁc.(Wobum, MBE, USA) according to the manufacturers = -
 instructions to give C-terminal amides, the coupling was done with HBTU and
hydroxybenzotriazole in N-methylpyrrolidone. Each of the synthesis cycles used
double coupling and a 4-fold excess of the amino acids, Temporary ¢-N Fmog- |
protecting groups were retmoved using 20% piperidine in DMF.
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(a- 'Vbtd'léd fdllbﬁ'ﬁgﬂiéhﬁﬁdﬂﬁﬂ igtth@tions. Briefly, the peptides were diluted in
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, 4- di @ndﬂr e romees NPYDnt therpands corresponding to the full-length pcptldc

2- et hyd, éldl ne
(2- ChI orom nnanagﬂP‘g guani di ne
(4- Hydr oxy €hargehstisy Wygmmﬁﬁeupdqte the ProteoPLUS™ tube and filled with tris-

(thgg%)é@h@ﬁafgg}{c 0 ropanecar%’avp F%X gé&qgh@eﬁ?cmeelecmphorem

. 5- (N, tufferagd n;bje):@m 190ivdies fhx/appres y &&our. The polarity of the
5-(4-1 * Egﬁ%w&)t@&&%@ fdrq?mmﬁe to increase the amount of protein

m et hyl'Ci nnanoyl guani
( 3- Chiresovatéda Mhameptidey mlm'med and cenfrifuged at 13, 000.rpm for 1 minute.

2. (1- AAp PR HERAAR 0, Ahda o GHRR AT o V! AR S

15 was used to calcu'late the yield.

Example 35: MHV-E protein forms ion chanuels in planar lipid bilavers.
Lipid bilayer studies were performed as described elsewhere (Sunstrom, 1996;
Miller, 1986). A lipid mixture of palmitoyl-oleoyl-phosphatidylethanolamine,

20 palmitoyl-oleoyl-phosphatidylserine and palmitoyl-oleoyl-phosphatidylcholine
(5:3:2) (Avanti Polar Lipids, Alabaster, Alabama) was used, The lipid mixture was
painted onto an aperture of 150-200 pm in the wall of a I ml delrin cup. The aperture
separates two chambers, cis and trans, both containing salt solutions at different

concentrations. The cis chamber was comnected to ground and the trans chamber to

25 the input of an Axopatch 200 amplifier. Normally the cis chamber contained either
500 mM NaCl or 500mM KC1 and the trans 50 mM NaCl or 50mM KC1. The bilayer
formation was monitored electrically by the amplitude of the current pulse generated
by a current ramp. The potentials were measured in the trans chamber with respect to
the cis. The synthetic peptide was added to the cis chamber and stirred until channel

30  activity was seen. The currents were filtered at 1000 Hz, digitized at 5000 Hz and
stored on magnetic disk. '
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The MHV E syntheﬁc peptide was dissolved in 2,2,2-trifluorethanol (TEE) at
0.05mg/ml to 1 mg/ml. 10 pl of this was added to the cis chamber (1ml aqﬁeous
volume) of the bilayer appémtus, which was stirred via a magnetic “fles”, Ionic
currents, indicating channel activity in the bilayer, were typically detected within 15-
30 min. Afier channels were detected the holding potential across the bilayer was

 varied between —100mV and +100mV to characterise the size and polarity of current

flow and enable the reversal potential to be determined.

In 14 experiments where the cis chamber contained 500mM NaCl solution
and the frans chamber contained 50 mM NaCl solution, the average reversal potential
of the chanmel activity was calculated to be 49 £1 (SEM) mV. In11 experiments
where the cis chamber contained 500mM K1 solution and the frans chamber
contained 50 mM Kl solution, the 'average reversal potential of the channel activity
was calculated to be 13 +6 (SEM) mV. These results indicate that the MHV E protein
forms cation selective ion channels that are more selective for Na* than for K* jons.

Figute 11 shows examples of taw current data for the MHV E ion channel at
various holding potentials (cis relative to trans) in asymmetrical NaCl solutions
(500/50 mM). The graph is a representative plot of average bilayer cutrent (pA; y-
axis) versus holding potential (mV; x-axis).

Example 36. Chemgical compounds inhibit the ion chapnel activity of the MOV E

protein synthetie peptide.
To test compounds for their ability to block or otherwise inhibit theion

" channel formed by MHV E protein, small aliquots of solutions containing the

25

30

compounds were added to the aqueous solutions béthing planar lipids in which the
peptide channel activity had been reconstituted and the effect of the compound
addition on the ionic currents was recorded and measuted.

Compound stock solutions were typically prepared at 500 mM in DMSQ. This
solution was further diluted to 50 mM, or' lower concentration in 50% DMSQ/50%
methanol and 2 pl of the appropriately diluted compound was added to the cis and/or
trans chambers to yield the desired final concentration. |
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Exanpl e 39. MHV Antiviral Assay for testing conmpounds
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Table 12
MHY E protein
Inhibition
Componnd (seore)

4-isopropyleinnameoylguanidine . 4.5
3-isopropylcinnamoylguanidine hydrochloride 4.2
4-t-butylcinnamoylguanidine 4.1
3-(trifluoromethoxy)cinnamoylgranidine 4.1
3-t-butyleinnamoylgnanidine 4.0
3,4-dichlorocinnamoylgnanidine - 3.8
2,3-diflnorocinnamoylgnanidine 3.8
2-t-butylcinnamoylguanidine 3.8
3-phenylcinnamoylguanidine 3.7
2-phenylcinnamoylguanidine 34
5-bromo-2-methoxycinnamoylguanidine 33
2-(cyclohex-1-en-1yl)cinnamoylguanidine 33




Exanpl e 40. Effect of conpounds in IHV antiviral
assay. Table 13 provides the results obtained from
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2-fluorocinmamoylguanidine , 0.8
2,4-dichlorocinnamolyguanidine 0.8
2-ethylcinnamoylguanidine , 0.8
(2-Chlorocinnamoyl)guanidine 07
(4-Hydroxycinnamoyl)gunanidine 0.7
2-ethoxycinnamoylguanidine 0.7
2-napthoylguanidine 0.6
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3-(N,N-Dimethyl)amiloride hydrochloride 0.5
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(3-Chlorocinnamoyl)guanidine 0.4
4-methylcinnamoylgnanidine 04
4-ethoxycinnamoylguanidine ‘ 04
2-(1-napthyl)acetoylguanidine 04
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, 3-di @aﬁhwmamd:@ WRWTG), AR assay measuring reduction in the number of
plagues formed in monolayers of MHV infected 1929 cells (ATCC CCL-a) was
10 developed: First, a virus working stock was prepared by amplification in NCTC
clone 1469 cells (ATCC CCL-9.1). This was then used to infect confluent
monolayers of L929 cells grown in 6-well tissue culturs plates by exposure to the
virus at an MOI of 0.0i pfw/cell or 1 pfieel] for 30 minutes at 37°C in 5%C0;. The
, infective inoculim was removed and replaced with fresh medium (DMEM
15 supplemented with 10% horse serum) containing various test concentrations of

compounds or the appropriate level of solvent used for the compounds (control).
Plates were subsequently incubated at 37°C (in 5% CO,) for 16 — 24 hours post
~ infection, after which time culture supernatant was removed and the cells were
stained with 0.1% crystal violet solution in 20% ethanol for 10 minutes. Plagues
20 were counted in all wells and the percentage reduction in plaque number compared to
solvent control was calculated. Measurements were performed in duplicate to
quadruplicate wells.

Example 40. Effect of compounds in MHV antiviral assay.
Table 13 provides the results obtained from this study.
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