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Another vitus considered to be a significant ntman pathogen is the Hepatitis C
vitus (FICV). This is 2 significant human pathogen in terms of both cost to human
25 health and associsted sconontic costs. HCV canses chronic hepatitis and cirthosis
and is the Jeading indicator for Hiver replacement sutgery, Tn 2002 the Cenire for
Disease Control and Prevention estimated that more than 4 million people were
infected in the USA alone 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.
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Coronaviruses (OrderMlavirates. fam |y Coronaviri dae,
CGenus Coronavi nas) are envel oped positive-stranded
RNA viruses that bud fromthe endoplasmc reticul um
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froma range of different virus famlies. Wthout

i ntending to be bound by any 5 particular theory or
mechani sm of action, and despite current dogna, it
appears possible that viral replication can be
retarded by inhibiting or otherw se down- regulating
WO EEER2P87i ty of ion channel s expressed in t FETHE3H4/000366
cell. Thus, the negative inpact of the conpounds of
the present invention on viral replication nmay be

medi ated by the inhibition or ofherw se .
down-regul ati on of a nenbrane. i on channel 10 relied
upon bSUVIVARY OFSTHEINVENIIONat i on. Thi s nenbrane ion
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25 Accordingly, a first aspect of the present invention provides an acylgnanidine with
antiviral activity.
Agceording to a second aspect, the present invention provides an sntiviral compound
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cycl oal kyl het eroal vmati ¢ groups, aryl oxyal kyl groups,
het er oaryl oxyal kyl 5 groups, said groups are nono or

pol ycyclic, and are optionally substituted wth one

or nore substitutents independently selected from

WY 98024PHs; hydroxy, nitro, halo, amno, subsfdd b eeosss
am no, al kyl-substituted am no, ,
cycl oal kyl -substituted am no, aryl-substituted am no,
Cl. 6al kyl, Cl. 6al kyl oxy, . C3. bcycl oal kyl

hal o- substituted d -6al kyl, hat% substituted Cl 10

6al kyl h 6al k k |

on bl Remeony it Ry in® BsEnttlygqmang s siermti s

?rh yb, PrsS, 9 _athﬁa:Nh&o@Ouﬁsamymhtaﬂ@rdnmnagmﬁps;meaﬁﬂaﬁdm ggmps,
e present i i.on i Vi conpoun

of Bormit a1 1R g e o Bl o P

or phar maceut i mtpauwnatmmmattﬁ gonpa tvinxydiien gofips, helgtveryiviyaikyl

Rl= 2 0 R N M&)
PCT/ AU2 004/ 0 gfmﬁﬂ %ﬂ%’%@g an aée ophona]lﬁmuhsﬂ(mted
RE\ I ! > 9pth q@ oInGEG subqﬁ?ﬂen@dg?@ iy ﬁegted from hydrogen,
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cycloalkyl-substituted amino, aryl-substitnted amino, Cy.galkyl, C;.
salkyloxy, Cs.coycloalkyl, halo-substituted Cy.galkyl, halo-substitnted G-
10 ~ galkyloxy, phenyl, Cl.salkenayi, Csseycloalkeneyl, Cy.¢alkencoxy, benzo,

o™ NH, O
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O OO BODY-FL or 10 and wherein WD 2004/ 112687
PCT/ AU2004/ 000866 -6 X = hydrogen, hydroxy, nitro,
hal o, Cl-6al kyl, G .6al kyl oxy, C3.6eyel oal kyl,
hal o- substituted Cl.6a]kyl, hal o-substituted C,
WabdeyA ¥, phenyl, Q -6al keneyl, C3.6cycl 03'1?%%&%%0:;/000866
Ct . 6al keneoxy, or benzo; 5 .
R,Rb,Rc,1Zd,Re, Rr,Rb, RK, RL,R ,R | R, Rplndependently
hydrogen am no, halo (@ aIkyI - Sal kyl oxy, .
hydroxy, aryl, _substituted aryrﬁ substituted am no,
nono or dlalkyl 5 ted am no, cycloal
yl -substituted 3 y qfyl-substituted amno, H3C
. HZNyNL NH2 O or 1. Ry, RL i pdependdntly \SE)
“hydr ogen, hydro ‘ ' :
am no, hal o, Cl-\§
substituted aryl,
am no, cycl oal kyl -

ubstituted am no, alkyl substl uted
i Al no, arylugubstltuted
am no, PrS. HzN‘_ )

conpounds of th % 'gg i ncl ude i
5- (N, N- hcxanet hy} ene) ami t®ri de conpri~&ing the

structure-0 2 CL N,° NNHZ ONNH2 ~20 WO 2004/ 112687
PCT/ AU2004/ 000866 _7 5- (N, N-Di et hyl an1|or|de

hydrochlorlde CEfiiI’TEg’Ihe i:tjffTw
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Cl N),-" NNIf2 HC x NNNH CH3

5=(N-net hyl - N-i sobutyl )am | ori de conprising the
structure O NH2 C N.. N NH N NNH 5)
5-(N-ethyl -N-isopropyl)antiloride (herein referred to

@%ﬁﬁhﬁl 587 conprising the structure O NH2 %“ﬁo“moosm

.~ ~ 2 NNNHR [UJ W 2004/112687
PCT/ AU2004/ 000866 8 N-(3,5-Di am no-6-chloro
pyrazi ne- 2- car bonyl ) - N - phenyl - guani di ne, ‘conpri si ng
the structure O NH2 G N N ~-%N HN N NH2 N-Benzyl
-N - (3, 5-di am no- 6-chl oro- pyrzi ne- 2-car bonyl ) - guani di n
e, conpri si ngXthédyimgeadpteripio.darid salgl Gyalyloxy.~ N
N NH2 3- met'hoxy amldyl6dne haloamkitaedO ke, ialorsulsslinited C,.

g%_n'lgrl sing the str alkygxlyj*,r leﬁ(enayll Elg scycloaﬁlaneyqzcmgﬁmeuxy, or

betizo;
5 Re, By, R, Ra, Re . Ry, Ry, R@: RL . Ry, Ra, Ro, Ry independently =
‘ hydrogen, amino, hale, Cisalkyl, Cr salkcyloxy, hydroxy, aryl,
substituted aryl, substitmted amino, mono ot dialkyl—subsﬁm‘ied
amino, cycloaﬂwlasubsntuted amino, myl—subsututed aming,

HC_
3N~

HzNYN\rH
O NEz O or PiS:
10 " Rg, Ryindependently = hydrogen, hydroxy, halo, or (s atkyl;
R;= hydrogen, amino, halo, Cr.salkyl, Cy.salkyloxy, hydtozy, aryl,
substituted aryl, substituted armino, alkyl-substitated amino,
cycloa]kyl—substituted aming, aryl-substituted amino, PrS,
x
or NHg O ;
15 ' |

Preferably, the compounds of the ﬁ;vention inclade the following:
5-(N,N-hexamethyleng)amiloride comprising the structure’

20



3- met hoxy-5- (N, N Hoxamet hyl ene) -am | ori de conpri sing
the structure 0 ~NH2 d N~ N '"NH z NOCH3 10
WO 2004/ 112687 PCT/ AU2004/ 000866 9

3- hydr oxy- 5- hexanet hyl enei mi no-am | ori de conpri si ng

WoaSosih ure O NH2 A NNr No | N-N Ox
Hexamet ﬁ‘?}f enei m no- 6- phenyl - 2- pyr axi necar boxI;:\CrnT'Q?JIUeZ(,)-WO0{'866

conprising the structure 0 NH2 N' NH2 N NH2 5

N- am di no- 3, 5- di am no- 6- phenyl- 2- pyrazi necar boxam de
conprising the structure 0O NH2N N NH2 H2N N NH2 10
WO 2004/ 112687 PCT/ AU2004/ 000866 . -10 5-(N, N

hexanme#hyl ene) am | ori de conprising the structure O
N12  Cl5-(NWDimgthsil)@milorids hydroshintd®@2omprising the structure

N- am di no- 3- am no- 5- phenyl - 6- chl or o- 2- pyr azi necar boxam
1de conpri'sing the 0o $ sﬁﬁzuct ure )

Cl. _N
I . “fLN'?LNHz
a :
NN g,

I
- Chz

5-‘(N-methyl—Ndsobﬁtyl)anﬁloride compelsing the structure

0 Nih

N A

L™ o
e
N

5-{N-ethyl-N-isopropyl)amiloride (herein referred to as EIPA), comprising the
structure ' ' ' .

- 0 iﬂﬁ. o
Cl N -
SN NG,
IS
) |
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O NFT2 C1L N~ NH 2 N NH2 34 Di chl oroBenzam |
conprising the structure O NH2 O | NN Il a NHZN
N112 C 10 WD 2004/ 112687 PCT/ AU2004/ 000866 2'4
Di chl oroBenzanmi| HCL conprising the structure O NH2 C

@ozl}bm&ﬁ NH NH2 N NH2 d 5-(N
h)rl - N- guani di nocar bonyl - met hyl ) at mi | or.i de- 7AU2004/000866
corrpr|S|ngthe structure O N H d JNN, ": J.. N

NH2- H3C. NH2 2 H2NyN . NH2 D 5

5-(N, N-Di ethyl )am | ori de hydrochd ori de conprising the
structure f7 NH2 CL Nf ~- N NH2 ~ H3C N N NH2 H3C

5- (NN-Di et hyl )anmi | ori de hydrochl ori de conprising the

st r uct WN-8.5-Diakp-6-chloro-pirabipi22-c4B@y!-N’-Phenuaniiis:, comprising the

structure
0 NH /O
Cl N\ N"?LN
| - H
e
H,N NH, .

_N—Benzyl —N*(3,5-diamino-5- chloro-pymne~2~carbonyl)—gum1dm¢, comprising the
- 5§ structure

. O NHs
Ch Ny N,)\N
] H
e
HzN N NH2
3-methoxy amiloride comprising the structure comprising the structure’

ﬁﬂ*%

OCH;

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

0 NI
POGA
N N/ ? :

. Q CHy
10



V\D 2004/ 112687 PCT/ AU2004/ 000866 -12

5-tert-butylam no-am | oride conprising the structure
O NH2 d N NH z N N NH2 6-1odoam | oride conpri sing
the structure O NH2 Z. NN~z 5 H2N N NH2 Bodi py- FL
wWobRfkAs; conprising the structure 0 NH2 C
NhN~J30D11T11 H H2N N NH2

5- (4-fluorophenyl)am | oride conprising the structure
O NH2 F Clo~ N NH2 H N NH2 10 WO 2004/ 112687

PCT/ AU2004/ 000866 -13 -1- napt hoyl guani di ne conpri si ng
the structure H2ZN NH2 Il - O N 2-napt hoyl guani di ne
conprising the structure O NH2 :
N- (2- naihyey-5-hikampihgainghd anlodia@npoiRy thastmgne he
structure OHN'-O [ | \ N~NHZ .

Pd}l [AU2004/000866

. Hexamethyleneimino-6-phenyl-2-pyraxinecarboxamide comptising the stmcture

N-amidino-3,5-diamino-6-phenyl-2-pyrazinecarboxamide comprising the structure |

| Lz
N
| *I"LN’ NHj
- e
NN N

10



N, N- bi s( 2- napt hoyl ) guani di ne conprising the structure
O NH2 O\ HH/ I \ 10 WD 2004/ 112687
PCT/ AU2004/ 000866 -14 NW bi s( 1- napt hoyl )guani di ne
conprising the structure f I 002f |

napt hoyl ) - N'- phenyl guani di ne co the
%%"é@h"rﬁf ONJ \ ANANH 5 6- met hoxy- 2- naph z’t fPegee

ne conprising the structure 0 NH ' =~-

N-.C nnanoyl - N ~P- di et hyl guani di ne conpr|3|ng t he
structure O NH-c%WLiJLCH3 H Q893 WO 2004/ 112687

PCT/ AU2004/ 000866 - 15 3-qui nol i noyl guani di ne
conprising the structure O NHH \ N oi nnanoyl guanl di ne

conpr i SiNE-kkenglyldaehmileide @xﬂisltﬁng%é\&ﬂﬁcnu'é ,
4- phenyl benzoyl guani di ne conprising the structure O

NH H N (cinnanoyl ) N phenyl guaoi di ne -conpri sing the

structure
I f "

N-amiding-3-amino-5-phenyl-6-chloro-2-pyrazinecatboxamide comprising the
5 siructure ' '

3'4 DichloroBenzamil comprising the structure -

| o NH
o
NH” N7 O NH, a

10



ONH- " ANH 10 \ WO 2004/112687 PCT/ AU2004/ 000866
-16 (3-phenyl pnpanoyl ) guani di ne conprising the
structure O NH ' ( H N NH2

N, N - bi s- (oinnanoyl) N - phenyl guani di ne conprising the

Il ON dIf NR O5 N (3 phenyl pr =
v%Penyf guani di ne conprising the structure Wﬁ{ Hoppese
H N, N -bi s(3phenyl pnpanoyl ) - N'- phenyl guani di ne '
conprising the structure OJN. O/ N. "Nf \ ( HH"
WO 2004/ 112687 PCT/ AU2004/ 000868- - 17
trans- 3- furauaeryoylguanldlne conpri si ng the structure
0 NH O af N (6-Hydroxy-2-napthoyl)-N -phenyl guani di ne
conpr i si4mickieBskamiCEClrcempriSiniielrhctiee H HO 5\

(4- Phenoxybenzoyl ) guani di ne conprising the structure

O iﬂg Cl
Ct N
ped
i
NHy N NH;

5—{N—mcthyl-N-gtmnidinocarbonyl-methyl)ami‘luﬁde comprising the si':ructixre'

Cl

: 0 .NHz
Ch LN A

I R NY NH,
ng,(.—:,~ e

- N7 TNT N
N

NH, O
5 5-(N,N-DiethyDamiloride hydrochloride comprising the struchie

o AL
cl. N :
OO
BCTNT TNT NI

HyC

5-(N,N-Dimethyhemiloride hydrochloride comprising the stracturc

0O NH -
Cl N '
T “’fﬁj\“ﬂz
O |
S NTIN N NE,

CH;



ON42 I ' I NNz O 10

N, N - Bi s(am di no) napt hal enc- 2, 6- di car boxan de
conprising the structure 0 NH2 NN-~NHz HzN N NH2 O
15 WO 2004/ 112687 PCT/ AU2004/ 000866 18

@D%& 47 napt hoyl guaui di ne conprising the
I/.E{h(;NHZ 1- br ono- 2- uapt hoyl guani di ne corr;é(irlgﬁzu&?]ﬁosm

st ruct ure Br O NH5 2-(2-napthyl)acetoyl guanidiinee
conprising the structure TUNNHz 10 .

N'- G nnanmoyl - NM di phenyl guani d -} conpri sing the
structure O BN Z. H (Phenyl aeei yl) guani di ne
conprising the structure 0 NH\ NH2 H' 15 WD
2004/ 11268 huipigninsamioii 00088y the #wcheN - Bi s( 3

phenyl propanoyl ) guani di ne conprising the structure O
NH O NBenzoyl guani déne ﬁﬁf’f‘prl sing the st ruct ure 0 NH

I NHz

-Todoamiloride comprising the structure
| HzNI l/‘L

Bodipy-FL Amiloride comptising the structure

18] NHy
N /)\ BODFYFL

= NT N7
I : H
5

HoN N NH,

'5-(4-ﬂuoropheny1)amilaride comprising the structure

i O NH
F. CII N\ ‘ N);J\NH
N7 NT NH
i 2

10-



(4- Chl or ophenox) - acet yl ] guani di ne conpr]sing the
structure O NH NH N142 d 10 N

Benzoy] - N - ci nnanoyl guani di ne conprising the structure
ONH2Or , I''g ' P t~N~ H f

W&hoodn{rds D met hyl am nopl i enyl) - 2- met hyl acr y'P@f}Alﬂbﬁiﬂbtﬂeﬁ
i ne conpri-sing the - 15 structure O NH- H-N

2004/ 112687 PCT/ AU2004/ 000866 20

(4- Chl oroci nnanoyl ) guani di ne conprising the structure
O NH2 I~~NH2 'El .~ (4 Brormciﬁnnarmyl ) guani di ne

conpri sin the ructu ~NH2 $r
(4- I\/Ietil ﬁ'ﬂé’ﬁ “J‘égﬁ‘?“é]i‘eﬁg“%ﬁprl sing the structure
0 NH2 ' (EI N ANH2 N
~ (5-Phenyl - pEt. a- 2\4]42 di enoyl ) guani di ne conprl sing t he
structure O N " N NH2 (3-Bronoci nnanoyl)g
-laijdine cgyprisping the structure 0 NH

2-napthoylgnanidine comprising the structure
N" NH,

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

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

0O NH, O

10



Br. / ! Bl N 15 . (3-Methoxyci nnanoyl)guani di ne
conprising the structure 0 NH WO 2004/ 112687

PCT/ AU2004/ 000866 21 (3- Chl oroci nnanoyl ) guani di ne
conprising the structure 0 NH O r~lk NH

82601 ¥9ci nnanoyl ) guani di ne conprising the r

\8 2&31 Gg}: 5. (2- Bronoci nnanoyl ) guani di ne con%(g]:}“g'%h‘g'mgos“
the structure ONH ~ NHCOINH2 Br

(2- Met hoxyei nnanoyl ) guani di ne conpri sing the st ructure

ONH O- 10 -14-
(trans-2-Phenyl cycl opr opanecar bonyl ) guani d| ne
conprising the structure ONH,," | H+'

[ 3-(3- i Jauani dj S|ngthe‘
St ot s S -AEEAGR EPb ACRE T

2004/ 112687 PCT/ AU2004/ 000866 22 (4 .

Hydnmxyci ‘am)ylc)}guanl di ne conprising the structure

ISV
N
N,N—bis(z—napﬂmyl)- "-phenylguanidine comprising the stmctaré
% 0 iQ
| [ NH
T

5 Ganethoxy-2-naphihoylguanidine comprising the struchire

.90

N-Cinnamoyl-N°,N’-dimethylguanidine comprising the structure

0 NH
@N)L NJ.LN’ CH;
’ IS ) ]
CHs




the structure ONH2 / | NN -NHz 5 (4-Ntro
ci nnat uoyl ) guani d ne conprising the structure O NH2
H QZN 10 (3-Nitroci nnanoyl )guattidi ne conprising the

r ONH "-zz NNHa H N
?’gzﬁﬂl%ﬁg’{ nnanoyl ) guanl di ne conprising the ST g 00ses
O NH\ ~ HNH2 NOCH 15 WD 2004/ 112687
PCT/ AU2004/ 000866 -23 (a- Met hyl oi nnanoyl ) gi ani di ne
conprising the structure O NH-%-\ NJ~ NH2 H CH3
trans-3- (1 napt hyl)acryl oyl guani di ne conprising the
structure, ONHf \' \ NJ~ NH2 !. H

ﬁhphengLMmMQ.Mﬂgﬁg&gM&i ng the structure O

NH;

NA\NHQ )

cinnemoylguaniding comprising the strcture
0 NHy
5 ' o

4-phenylbenzoylgnanidine comprising the structure

N-{ctnnamoyl)-N'phenylgnanidine comprising the structure

D NH
SRR Dy

10



N'A N2 HH 3-(trifluoronethyl)cinnanoyl guani di ne

conprising the structure ONHH H 10 CF3
3- et hyl ci nnanoyl guani & ne conprising the structure O
NHf \ H ! H CH3 WD 2004/112687 PCT/ AU2004/ 000866

f 1 uor onet hyl ) ci nnanoyl guani di ne ¢ risin
Wﬁ%"é?rzt&%jt ure ONHHII N x H F3C VO AGiboosss

2- nethyIC|nnanDngaan|d|ne conpri'sing the structure
CH3 0O NH. 6NNH2 H 5
2-(trifluoronothyl)cinnnnoyl guasi di ne conpri sing the
structure -CF3 0 NH N. 4-net hyl ci nnanoyl g uani di ne

conprlqungmemaanmmmdmaﬁmwﬁmmwhﬂﬁﬂwuNHz 10 HC
4- |sopropyIC|nnanoylguanldlne conprising the structure

O NH o NH

A

N

N, N"-bis-(cinnamoyl)-N"-phenylguanidine comprising the structure

5 N-(3-phenylpropanoyl)-N'-phenylguanidine comprising the structure

N,N"-bis(3phenylpropanoyl)-N"-phetiylguanidine comprising the structure

e
@(\)L EJLEJ\A@



NkNH2 H H3C/ H Cl43 15 WO 2004/112687

PCT/ AU2004/ 000866 -25 3-fl uoroci nnanoyl guani di ne
conprising the structure 0 NH

2-f 1 uor oci nnanoyl guant di ne conprising the structure 0O

Whl2001Hedh f | uor oci nnanoyl guani di ne conpri si RY1Bosa/000866
structure O NHH_F 10 3, 4- dlchlor00|nnanoylguanlélne

- conprising the structure ONH N N2 d H d

2, 4-di chl or oci nnanol yguani di ne conprising the

" structure ONHClLr CL H 15 W& 2004/ 112687

PCT/ AU2004/-000866 26 2, 6-di chl or oci nnanoyl guani di ne -
conprising the structure O ONH2 HII

4- et hosttpes-hiirenasyiopigemidtie nemp sinp thie stivegrd he structure 0
NH Nk NH2 -

0 NH
I

N-(6-Hydroxy-2-tiapthoy!)-N*-phenylguanidine comprising the structure
HO g ‘

(4-Phenoxybenzoylguanidine comprising the structure
D

s¥eg

' 10 N,N-Bis(amidino)napthalene-2,6-dicarboxamide comprising the stciure

15



r HH3CH2CO 3, 4- (net hyl enedi oxy) ci ananoyl g aani di ne
conprising the structure ONNH2 Hs H OCEO Hy
1{" 3-(2-napthyl)aeryl oyl guani di ne conprising the
atnicture O NH N kNH2 4-t-butylci nnanoyl guani di ne

KOS9 the structure O NH H3C C Of | A) L
H3C/ CH3 15 WD 2004/ 112687 PCT/ AU2004/ 000866WT2§”°‘”’°°“8“

3,4,5-trl met hoxyci r manoyl guani di ne conpri sing the

. structure 0 NH'H3COH NH2 TWO H OCH3 _
- 2-(1-napt hyl ) acet oyl guani di ne cnprising the structure
0 'NH\ hyl ¢ci nnanpy!| uanldlne conpri si ng

t he str%@?ﬁ?gmﬂéw NFE“mg%

OG

1-brum-2~napﬁoy1guaﬁdinc comprising the stracture
Br O -NH

A

N™ "NRE
Oy e
5
2-(2-papthylacetoylguanidine comprizing the siructure
H
. an/bﬂb
T

N"-Cinnamoyl-N,N-diphenylguanidine comprising the stucture
 HNT - :i
' -
CJ/})L N"I\ NH

{Fhenylacetyl)guanidine comprising the structure

DU
, NJLNHg
H

10

15



CH 2, 3-di f huonehmanoyl guani di ne conprising the

structure ONHA HNHR2 HF F

3- phenyl ci nnanoyl guani di no conprising the structure 0
NHt HNHZ H 10 WD 2004/112687 PCT/ AU2004/ 000866 -23
wolhdadsehept 1-en-1-y1)cli nanoyl guani di ne cgnop

the structure ONH\ \ N' "NH2 H Hﬁbﬂﬁﬂs“
2- et hyl ci nnanoyl guani di ne conprising the structure O

NH N N42 H5 G 2CA3

2-chl or o- 6- fI uor OCI unarmyl guanl I!Pl-ne conprl sing the

struct ure

" 3-t-but #ﬂﬁﬁhﬁ@@@%ﬁ%%@?@%%@“@t ructure

. Benzoylguanidine comprising the struoture
0 NH

A

N N,
H

{4-Chlorophenoxy-acetyljgnanidine comprising the strocture

i~ o\is,u\

N-Bcnzéy]-N‘-oimamoylguanidine i:b_mprisiﬁg the structure
O

10

[(E)-3-(4-Dimethylaminophenyl)-2-methylacryloyljguanidine comprising the .
15 structure

| o
i "(f) %IIJLNHZ



CH3 WO 2004/ 112687 PCT/ AU2004/ 000866 - 29
3, 4-di fl uor oci nnanoyl guani di ne conpri sing the
structure ONHNH2 HF
5- br ono- 2-f | uor oci manoyl guani di ne conpri sing the

r O NHBr ANH2 HF.
é&yﬁg¢¢fuoronethoxy)0|rnannylg ndi ne conprlsf%ﬁAvWQMWNMG
structure O NH x H OCF3 2-ethoxyci nnanoyl guani di ne

: conprising the structure 0 NH NJNH2 H/ 10 OCH2CH3

- but yl ci nnanoyl guani di ne confxi sing the structure.
CH H3C- 1 CU3 O NHNNHR H,~ HW 2004/112687
PCT/ AUSGERRtGRs®yDenanidine comprising the struchire

3-(cycl ohex-1-en-1- yh)elmngnoylguanldlne conpr|5|ng

the Strubtuxe . @
.~ N}Iz

(&Bromocmamoyl)guamdme compnsmg the structure

(4-Methoxycinmemoyl)guanidine comprising the structure
0 NH ‘
. H
~0

(5-Phenyl-penta-2,4-dienoyl)guanidine comprising the structnre
0 N

10

(3-Bromocimnamoyl)gnanidine comprising the stucture

- O NH
Br
oY

15 . (3-Methoxycinnamoyl)guanidine comprising the strocture

0O NH
0 |
('O/ME’IL”H



ONH N 2 H cinnanoyl guani di ne hydrochl ori de
conprising the structure O NH ale, N~NH2 H HC
2,3,5,6; tetranethyl ci nnanoyl guani di ne conpri sing the
structure (Bit 134) CH3 ONHH3C  \ Nk NHz H CHH

z ohexyl ci nnanoyl guani di ne conpri si
\&B’?ﬂ%{lﬁéﬁﬂ' ONUH 1o | 1t ABooaoses

5- br ono- 2- met hoxyci nnanoyl guani di ne conprising the
structure .0 NH JNJ~N$z H "H OMB WD 2004/ 112687

PCT/ AU2004/ 000866 . 2, 3-di net hyl.gi nnanoyl guanidi ne .
‘conprising the structure ONH NH2 r H 013 CH3

. 3- et hox-&hhraimoyqglariidneeopdsing hefmgutshe structure O
NH 9~Jyc. ~ H 0o NH

Cla, T, JL

{E) N NH,
~H

(2-Chlorocinnamoyl)gnanidine comprising the structure
. 0O NH
(’Z:::J\ NJL NEa

H
Cl -
5 .
(2-Bromocizmamoyl)guanidine comprising the structure
O NH

s A

® N7 “NH,
H

Br

(2-Methoxycinnamoyl)guanidine comprising the structure
0O NH

15



OCH2CHH3 3-i sopropyl ci nnanoyl e ani di no hydrochl ori de

conprising the structure o NHH r H HC

2- phenylci t manmoyl gaani di ne conprising the stnoture O
NHr a 10 2-(cyclohex-1-en-1yl)cinnanoyl guani di ne
WoRLI B the structure O NH H NH2 WO 2004cthe684/000866
PCT/ AU2004/ 000866 - 32 :

2,4, 6- trltnethyIC|nnannylguanldlne conpr|S|ng the
stricture -CH3 0 .NH H3C CHx (5

"~ Phenyl --pent a- 2, 4- dlenoyl)guaU|dﬁﬂe conpri'si ng the

structure O NH NFl 2 (3! - bropnophenyl ) pent a
2, 4- di éﬁé@%www@%@ﬁlﬁ??@}maﬂﬁ%%w%ct ure O NH
HNH2 Br 10 NH

5-(2' - bronDphenyI pe;ta , 4- di enoyl guani di ne
conpr|3|no RS |2 ; ﬁHNE Fur anacryl oy
~conpri sing ge O NH HNH2 15 WO

2004/ 132p58T / AU2004/ 000866 33
" (Quinoline-2-carbonylguanidine comprising the structure
0O  NH '
N
S N‘*L N,
"

(4-Nitrécinnamoyl)guanidina comprising the structure

0N

10 (3-Nitrocinnamoyl)gnanidine comprising the stmeture

NO,

(2-Nitrocinnamoyl)guanidine comprising the structure
0 NH L

15



E

Preferably, the conpounds of the invention are capable
of reducing, retarding or otherwise inhibiting vira
growt h and/or replication. Preferably, the antivira
activity of the conpounds of the invention is against
bhHEGSeHch as those belonging to the Lentilyd' MS004/000866
amly, and the Coronoviros famly 5 famly of
viruses. For exanple, the conpounds of the invention
exhi bi.t antiviral activity against viruses such as
Hurman | mrunodefi ci ency Virus (HBY), Severe Acute
Respiratory Syndrone virus (SARS), Mouse Hepatitis
vi rus - (-MethylpmppopayD uahidios qampoising the #@ze According to a
fourth aspect - of ghe yggesent invention, there is

provi ded a 10 phdtmacjguti cal conposition conprising an
antivir COTTREL O ﬁyégqﬁﬂ:ng to any one of the first,
second hi rdl_asp#cts, .and optionally one or nore
phar mac cal‘jﬁcceptable carriers or derivatives,

wherei n sai d conpound i s capabl e ofreduci ng, _
retarding or otherwise inhibiting viral growth and/or

‘repl i catsA1-nBrislerrgdbfignanitine ccaapiibivg thastoetodei vi ty of the

conpounds of thednveggion is against 15 viruses such
as those belonginfp tgjthe Lentivirus fanmly, and the
. LAY 0TS Uses. For exanple, the

conpou e i Wention exhibit antiviral activity
agai nst sed! such as Human | munodefi ci ency Vifus
(H V), # Acute Respiratory Syndrone virus

( SARS) Coronavi rus 229B, Human Coronavi ras

043, Mouse Hepatitis virus (A4HV), Bovine Coronavini's
(BCV), Porcine 20 Respiratory Coronavirus (PRCV)
Hepat i #ipBen@cibameslghddidiiy camngising thebtuchtd eritis Virus

~(EAV). O her CbronavirQ§es ich can be {inhibited or"

compounds ‘of the

their infections treatgp b he
py further conprise one

i nvention ar e tQsex| 21
conposi tions [ [
Or DI ek 25 ant viral conpounds or nol ecul es.

a fifth aspect, there-is provided a
met hod reduci ng, retarding or otherw se
inhibit%&a}gromﬁh_and/or replication of a virus

conpr i-&f tirnqgoysweifine coniprigipg BRSO sai d vir us
or exposed to sapd viNFUsS with a conpound according to
~any one _of the fjirst, second or third aspects. 30
‘Prefereg the VWIS “iNH,f rom the Lentivirus famly,

bnaviirusBfamily. Mre preferably, the virus

2298, Hurien Cor onavi rus WD 2004/ 112687
#CT/AU2Q04/000866 -34

3-methylcinnamoylguenidine comprising the structute
O NH
A
H

NH;

CH;



OC43, Mouse Hepatitis virus (MM Bovi ne Coronavhus
(BCV), Porcine Respiratory Coronavirus (PRCV), Muse
Hepatitis virus (AGM Hepatitis Cvirus (l1iCV), or
Equi ne Arteritis Virus (EAV). Mst preferably, the
‘&i r@lliais% V-1, H V-2, the SARS virus, Coronaviruse

2B P onavi rus 043, PRCV, BCV, HCOV, or 5 REAAUZE4faq866
Cor onavi ruses which can be inhibited or their _
infections treated by the conpounds of the invention:
are those listed in.Table 1, Acgording to a sixth
aspect, there is provided a nethod for preventing-the
i nf ect i PrifbrotebEdinnanPOReddittompisins s sGoups | Si ng .
contacting said cell dl\lltl“NI_il conmpound 10 according to
any one of the first,j segpnd or third. aspects. )
Pref erabl vy, - AN I&E)the Lentivitus famly,
or the Cor re preferably, the virus
is Hl_m}n pdef Hci ency Virus (H V), Severe '
"Respir ?gry yndronme virus (SARS), Human Coronavirus
229E, - HunBmAdan@iastifidise co is@urklepatitis virus
(MV), Bqujne Corgnavjrus (BCV), Porcine 15

Respi r at Avi r (PRCV), Mouse Hepatitis virus

(MHV) , . j ]Fcr (HCV), or Equine Arteritis
Virus ( . VDbt ef e g’bly, the virus is H V-1,

H V-2, e SARB vints, Coronaviruse 229E, Coronavirus
DC43, PRCV, BCV, HCV, K EAV. O her Coronaviruses which

can be inhibited or their infections treated by the

CONMPOUnEifRbroh BByl cRN Sty 1A MhidTQoh REE e isicRee | N Tabl e

1. 20 Ac ding to a seventh aspect of the invention,
there is [ 7 a fhod for the therapeutic or
prophyl g ¢ of a subject infected with or

c ising the adm nistration of
a ‘conpoungslacca ding 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 Ul &neiBchm¥hd: b piddehe\dricie€s 25 bel ongi ng
to the Lentivirus fam.ly,_or the Coronovirus famly.
More preferably, in ect)iﬁ{w or exposure occurs with

H V, SARS, 2 orenavi 229E, Hunman Coronavi rus
DC4A3, Moust i i iru IVHV) , Bovi ne ‘Cor onavi rus
(BCV), _ Pg p¢ ReHpi ratory Coronavirus (PRCV),
‘Hepas i B8 CVirus (HCV), .or Equine Arteritis Virus
(EAV). Most preferably, infection or exposure occurs
wth HVY-1, 30 H V-2, SARS, Human Coronavirus 229E,
Hurran ESPBRETIERORREImS compsng We FSFE  ys (HOV), or
Equi ne Arteritis VirusQ(EAMH WO 2004/112687

PCT/ AU2004/ 000866 _ - 35J|JCt hgr Cor onavi rosea whi ch can
be i nhi bited ' Ect'{mﬂastreated by the

HC

15



conmpounds of the invention are those listed in Table
1. The subject of the viral inhibition is generally a
manmal such as but not I|imted to human, primate,
livestock animal (e.g. sheep, cow, horse, donkey,
onpani on aninel (e.g, dog, cat), | r
\Qb%’mgﬁzﬁ%ﬁgl (eg. nouse, rabbit, rat, guinea Pg‘ibfgé‘%‘g“‘%‘}s“
hanster), captive wild ani nal (e g. fox, doer).
Preferably, the subject is a primte, or horse. Mst
preferably, the subject is a hwsan. According to a
ei ght h aspect, there is provided.a nethod of down
r egul at3-ingreginnammylgrapidineicomprishrg thaetucionct i onal activity
inacell infected Wifgg a virus, conprising 10
contactlng said cgll -jth a conpound according to any

ﬂﬂgr third aspects. The
i 0
exogenovu

e endogenous to the.cell or
cell Preferably, the nenbrane ion

channel of which functional activity is down 15

regul ated is that which Lentiviruses, and '

Coronavituses utilise fornediating V|rah replication

and i ncl ude,  for exaggle the H V nenbrane ion channe
Vpu , tAfie COERTISER A HEICUS7 ¢ he :

Coronavirus B prapei mypenbrane i on channel, and the
BARS E proteln mejybr ajpe ion channel . Preferably,

i nfecti W a2 VINUSTHH, exposure to a viras occurs
Wi th vi 0 bdfonging to the Lentivirus fanmly,
or tge CeFOormavltns famly. Mre preferably, infection
or eXposure -occurs with H'V, SARS, Human Coronavirus
229E, Human Coronavirus OC43, Mouse Hepatiti.s virus

(M i V) s-fReetinemoapendin: casprGiBER stucier ci ne Respiratory
Coronavi rus (PRCV),~He itis Cvirus (13CVv), or

Equine Arteritis rusj| (EAV) . Most preferably,

i nf ecti on aﬁgg%% wth HV-1, 25 H V-2.
SARS, Hu ronjavi rgs , Human Coronavi rus OCA3,
Fbpati%’ virds (HCV), or Equine Arteritis Virus

(BAV). ". According to an, ninth aspect of the present
invention, there is provided a nethod of reducing,

ret gggg[ | and/ or .
rep |ca$%%%kg a j&%ﬁ f?%g?g&ﬁbg @%ﬁd a cell, said
nmet hod conpri sing c§ ta ng said |nfected cell MAth a
30 conpoung-acceaydi g ta a one of the first, second
or third § 5 SfWhe |n}§g| conpound down

regul at es it ogal act|V|ty of a nenbrane ion
channefYderived fromsaid virus and expressed in said
infected ceff . WO 2004/112687 PCT/ AU2004/ 000866 - 36
Preferably, infection occurs mnth a virus belonging to
the Lentivirus famly, or

2,4-dichlorocinnamolyguanidine comprising the structure
O NH

J

= N™ "NH;
' H

H
Cl1~- Cl
13



~according to

the Coronovirus famly. Mre preferably, infection or
exposure occurs with DIV. SARS, Human Coronavirus
229E, Human Coronavirus OC43, Muse Hepatitis virus
(M1V); Bovine Coronavirus (BCV), Porcine Respiratory

r .Lus (PRCV), 5 Hepatitis Cvirus ( or
@&?ﬁgyﬁ#eri tis Virus (EAV). Most preferabl -T/AU2004/000866
i.nfection or exposure occurs with HV-1, H V-2, SARS, -
Human Cor onavi rus 229E, Human Coronavirus OCA43,
Hepatitis C virus (FICV), or Eggine Arteritis Virus
(EAV). O her Coronavituses which can be inhibited or
t hei r i26ddddr@sanoyizairadindppmpiisng teotpawads of t he
i nventi oRmare thQ§e |111ﬁt ed in Table 1. 10 Preferably,
t he nenbrjane i-on hagmfl of which functional activity

Uy 8

% whi ch Lenti viruses, and

uti lilge for“mediating viral replication
cfl(ﬁ exanpl e, the H V nmenbrane ion channel

Vpu, the HCV ~"nenbrane ion channel P7, and the

Coronavirus E protein nmenbrane ion channel. According

to an t %w a5 1 [ ion provides a
- met hod‘%?}o r%’gﬁfigf%@%ﬁ% r |:t11§s§iry°%g% herwi se

i nhi biting growth and/ or@repfiHcation of a virus that
has infected a cell in alm |, said method
conpri sing ad ' saN#2 nmanmal a conpound
Hone o thé fast, second or third
aspegct &5 0a pharmaceuti cal conposition according to
the fourth aspect, wherein said conmpound or said
conposi tion down regul ates 9wctional activity of a
menbr add-inghylediordnnaneyimrpidiosconyrising hestdctimf ect ed
cell Preferably, igfeckypn occurs with a virus
bel onging to the LgntiNinms famly, or the Coronavirus
bra.prel et al-y ~Ngf ection or exposure occurs
RS, HumBin Cor-onavirus 229E, Human :
us#0ca3H Mouse Hepatitis virus - (MHV), Bovine
s (BCV), Porcine Respiratory Coronaviras
(PRCV) .28

/ Hepatitis C virus (HCV), or Equine
Arteritass Virus (EAV). Mst preferably, infection or
exposure occurs with H V-1, H V-2, ‘SARS, Human
Coronavhus 229E, Human Coronavirus OC43, Hepatitis C
Vi rus $4dapthybaerybogigtailivdreb@prsing sheWiructise ( EAV) . Ot her
Cor onavi ruses whi ch N inhibited or their
infections treated byjth conmpounds of the invention
are thoge~] i SHEeL Ry 30 Preferably, the
whi'chi’ functional activity is
down agutat.eq is that which Lentiviruses, and
Coronaviruses utilise for nediating viral WO
2004/ 112687 PCT/ AU2004/ 000866 -37 replication and
I ncl udes-biftAsmemayiplaiding bednprbidg theskuciae | on channel
Vpu, the HCV. nenbr aneoi onl\ﬁ_fannel P7, and the
Coronaviras E protein nb/rlEne i on .channel .

1 N

= "NHy -

HC
CHs
15



wWth HYV, SAR

.occurs

“infecti gstre

The subject of the viral inhibition is generally a

mamal such as but not limted to human, primate,
livestock animal (e.g. sheep, cow, horse, donkey,
pig), companion 5 aninmal (e.g. dog, cat), |aboratory
WSty darl (e.g. nouse, rabbit, rat, guinea
hans?zgg captive wild ani mal (e.g. fox, deef y&%mmymm&m
Preferably, the subject is a prinate,-or horse. Mbst
preferably, the subjéct is a human. According to a

el eventh aspect, the present ingention provides a

nmet hod r the therapeutic or prophylactic treatnment
of a su é@Wm#Wﬁ§@P§&3WFﬁwmﬁﬂWﬁﬂﬁﬂ&ﬂ&#@mmevrrus 10
conprisrng adm ni steripg typgsai d subject a conpound
accordrﬂgx;o anyone of lithejifirst, -second or third
aspects, & Phaf Mageutigca Nggnposrtron accordi ngto

t he fourth : wherBin said conpound or said
Conposi {ic todf- r edll at es 4bnctional activity of a
menbr ane ion nel derived from said virus.
Preferably, i tion occurs with a virus belonging to

t he Lenxqlmgthﬁ)aé@?iguwwﬁﬁmhg%e%cg@vr rus famly of
viruses. More Kﬁgb y, infeCtion or exposure occurs

n Coronavirus 229E, Human
Cor onavi r.us
Cor onavirus (
(PRCV), ‘
Virus (

4 se Hepatitis virus QAHV), Bovine

CV)H PoYE? ne Respi ratory Coronavirus

jtis Cvirus (HCV), or Equine Arteritis-

Dst preferably, infection or exposure

A1, H V-2, SARS, Human Coronavirus

229E, Human Coronavirus OC43, Hepatitis C virus

( HC\/§ zérdﬂﬁftﬁh}ﬂm&mmﬁmﬂmscohﬁpnm thezfiore Ot her

Coronaviruses which gan kgyinhibited or their

ated by théL conpounds of the invention
: Preferably; the nmenbrane

i on channe whi ¢h fﬂhctroﬁal activity is down

regul ated I § ich Lentiviruses, and

Coronaviruses utilise for nediating vrraI 25

repl i céBiiongithannypnadidine toprisnpipitectuche H V menbr ane

i on channel Vpu, ot heyygcVvV nenbrane i on channel P7, and

t he CDronavrrus  prgtein nmenbrane ion channel,. The

are thos

subj ec Ebition is generally ama++nal
such a lidted to human, primte, |ivestock
ani mal ~gstieep, .cow, horse, donkey, pig),

conmpani o animal (e.g. dog, .cat), |aboratory test

e. g. nouse, rabbit, rat, guinea pig, 30

ha“t@bhenﬁ@ﬂiain@‘ﬁgdé!nhiﬂeébﬁ{pﬂﬁﬁgtﬁ@sﬂmngox deer) .

Preferably, the gubj IS a primate, or horse. Mst
preferably, t he ;ubiﬁgr is a human. WD 2004/ 112687
PCT/ AU2884/.08Q866-., - ccording to a twel fth aspect
the in on oroﬁ§des # antiviral conpound selected
fronrt rouﬂHconsrstrng of :



N- Benzyl - N - (3, 5-dam no- 6- cbl or o- pyr azi ne- 2- car bonyl ) -
guanidine, 5 3'4 DichloroBenzatnil, 2'4

Di chl or oBenzami |,

5- (N- net hyl - N- guani di nocar bonyl - net hyl )ami | ori de,

( | - N-isobutyl)am | oride,

‘g? %4%{?%% -N-i soprapyl)am | oride, 10 PCT/AU2004/000866
N, N-Di net hyl )am i ori de hydrochl ori de, '
NN- hexanet hyl ene) am | ori de,
N, N-Di et hyl )am | ori de hydr oetsl ori de,

odoam | oride, Bodipy-FL anmloride, 15
yd r &(mbs@fxlm&-ﬂw@ﬁw@mﬁnmmﬂﬁméhe structure

4-f1 uorophenyl pam Ner i de,
5 tert- butylan1no am ljori de,
- 6- cbl or o- 2- pyrazi necar boxam
(NHN—IIexanetherne) am oride, 20

U'IOOCDU'I(J'IU'I
~ TS — A~~~

hexanethylene|n1no 6phenyl.- 2- pyrazi ncearboxi md4 N
am di no- 3®g- di am no- 6- phenyl - 2- pyr azi necar boxam-de, 1
napht hoyl gujani di ne, 2-napht hoyl gaani di ne, 25 '
" N-(2-napht heyl ) - N - phenyl guani dine, N, N

bi s(2- napht hoy!l ) guani di ne,

N, N - bi s(I - naplgt hoyl ) guani dl ne,

N, N- bi s(2- napht hoyi ) - N'- phenyl guani di ue,

6- met hoxy- 2- napht hoyl guani di ne, 30

3- qulnollnoylguanldlne ci nnarmoyl guani di ne,

4- phenyl L e o
PCT/ AU200 /0008 N (‘ci nnanmoyl ) - N phenyl guani di ne;
( 3- phenyl propano idme, N,N

bi s-(ci| Iﬁ) ﬁﬁguanldlne

H
5 CHRCH,

2-chloro-6-fluorocinnamoylguanidine comprising the structure
F 0 NH

NN

NH;
H - 2

H
Cl

10 - 3-t-butylcinnamoylgnariding comprising the stracture




N- ( 3- phenyl propanoyl ) - N phenyl guani dine, 5 N, N

bi s( 3phenyl propanoyl ) - Wphenyl iidine,

t rans- 3- f ur anacr yoyl guani di ne,

N- ( 6- Hydnxy- 2- napht hoyl ) - N' - pheayl guani di ne,
benzoyl ) gnani di ne,

&&N@Pﬁ?gﬁydi no) napt hal ene- 2, 6-di car boxam de, P(.;L%Ammmms“

N'- Ci nnanoyl - N, N - di phenyl guani di ne, :

(Phenyl acetyl )guanirdine, NN Bis(3

~ phenyl propanoyl ) guani di ne,  ben2®yl guani di ne,

(4- Chl or ophenoxy- acetyl ] guanidine, IS N

benzoyl IApiflgerprinnam oyl aritiperopprising the structure

[ (B)-3-(4-Dinethyl ag ttashenyl ) - 2- nethylacryloyIJguan

di ne, (4- ChIorocH =noy|)guan|d|ne

(4- BronociAT2a , RE%,

(4- Met hox} am)l )gHanl dine, 20

(5- Pheny

(3- BronDC|n anDyI)guanldlne .

(3- Met hoxyc?nnat noyl ) guani di no,

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

(2-Chlorocin i di.n

(5 B AP ABg VS R e oofgrising the scutire

Met hoxyci nnanoyl ) gudhi dig,

(trans-g- Phenyl cycl dpr op@necar bonyl )guanl di ne,

[ 3-(3-Pyri acrytoy ggudﬂiﬂi’ﬁl ne, ' (4-Hydroxyci,
i nanoyl ) g [ 30
(Qui ol i ne- A Boonyl )'guani dine,. or pharmaceutically

acceptabl e salts thereof. WO 2004/ 112687

PCT/ AU2004/ 000866 -40 According to a thirteenth
aspect ,3-fiflzopmetbeycinnnmyipinginepooprisibg sheatructure
pharmaceutical ggnmpogjtion conprising a conpound
according to the fwelfith aspect, and optionally one
or nor e pPharRes feptable carriers or

deri vat Py ef élabl y,” t he pharnaceuti cal -
conposi naﬁifurther conpri se one or nore

OCFs
2-ethoxycimmamoylguanidine comprising the stractuie -
O NH
S N NH,
-0
H -
10 OCHCH,

2-t-butyloinnamoylguanidine comprising the straeture

CH:
HC, (IJ/%:H'E

15



5 known antiviral conpounds or nolecules. Unless the
context clearly requires otherw se, throughout the
description and the clains, the words "conprise',
conprising', and the like are to be construed in an

sense as opposed to an exclusive o

gﬂﬁguéilve sense; that is to say, in the ﬁggA%@mmmmms
"fneluding, but not limted to". 10 BRI EF DESCRIPTION

" OF TEE DRAWNGS Figure 1 is a schenatlc representation

of plasm ds used for expressiomypof Vpu-in E. coll: A

The am no acid sequence (< 400. >-1) encoded by the vpu

open r extysichex-1 eainyD{GREpyIgenidina tegrifiys RCREmEM an

M- 1 strain FLXB2neDNgycl one. The vpu ORF was cl oned

i n-frame at t he 3 anff of the GST gene in p2GX to

2EXVBN It was subsequently cl oned

.rodHce & plasnid pPL + Vpu (O).

a phot ographic representation of the

and purification of Ypuin E. coll. A

gt ting after SDS PACE was used to detect

bu in E, coil extracts. Lanes 1-4 contain

sanpl es various stages of purity, of Vpu expressed

B AR e o S Bl i e "

into pP
Fi gure 2
expressi o

chronatography Iene Ypu | i berated fron1the fusi on
protein b ent lwith thrombi n; |l ane 3. Vpu.
purifieg By C g%on ¥Reghange chronatography; | ane
4, Vpu 8 ‘ through the inmmunoaf tinity

. PMd@nes 5 and 6, neni€lane vesicles prepared
fromg42' C induced ceIIs cont ai ni ng pPL+Vpu oerL451

is {/SE%(% GHE‘: er %ﬂal neq. gﬁ e?ﬁtmd ane

chronatograpﬁyg IaneCQ after passage through the
gure 3 is a graphica
angl; activity observed after

represent.‘

exposure Hbll§§ers to aliquots containing
purified Vpuy“lnCA;and B, the CI' S chanber 30 contai ned
500mM NaCl apgd the TRANS chanber contained 50nM Nadl ; -
both WD 20047112687 PCT/ AU2004/ 000866 -41 sol uti ons

were buffered at pl116.0 with 10 nM MES. B shows a
Cur r enby.yasRkideinnhAb @A das Yo BrieNeL dhastef r om dat a

.simlar 19 that shown in A. _Figure 4 is a
phot ogr| C representation of bacterial cross-feeding

assays. pl at'es, the Met", Pro- auxotrophic
strain IS a soft agar overlay. Plates A
S and gont ai n JA ni pgl drop-out nedi um ninus proline;
i'n pl at m W m nus nethionine. To contro
. for vid ty of the cells in the background | awn, the
10 - :
-bromo-2-methoxycinnamoylgnanidine comprising the stuchre
O NH
B A
s . g NH»



di scs | abelled P and M cont ai ned added praline or

nmet hi oni ne, respectively. The discs |abelled C and V

were inoculated with Met+, Pro' E. coli cells
containing the plasm ds pPl A51 or pPL+Vpu,

WwWOShA ly. Plates were incubated at 37C (

10 orﬁ%%%f(B) for two days and photographedlégz}ggmg000866
bl ack background with peripheral illumnation froma

fluorescent light |ocated below the plate. The inmages

were recorded on a Novaline video gel docunentation

syStem%#éﬁ%é halos ar o, nd the dISCS | abelled P or M
on al | i FRrdriEgiht SBEed Von plate A
i ndicate growh @f tNE background | awn strain. 15
Figure 5 is a_graphichl representation of the '

screeni OFpgs "MOor "EBf ential Vpu channel

bl ockerls he phot dgr aph shows a section of a nininmal
medi um Ma€ki adeni ne - agarose plate onto which a

| awn of e, lue E. eoli cells containing the Vpu
expr essi on plasnld pPLVpu has been seeded. Nunbers
6-11 are located at the sites of application of

vari ou ru el sted, .whi.ch were applied in 31l
dr ops éngj ?%mg%’ v@ﬂ“‘?‘b”&%%ﬁ? ACS™HE | gar ose. The

pl ate was then irf¢ub d at 37C for -48hr prior to
bei ng phat ographegg. e background grey shade
corresgondy”t O° gi ofNEjp - bacterial growth. The
bri ght around " 10 " represents
bacteria“cell growh as a result of application of

adeni ne t%é t location (positive control). The
smalt er hal© of bacterial growth around "9" is due to
t he applisopepyilamanbylBSafidindhy2teciierida netinging the finatid or i de
at that locationg Fiygare 6. SARS E protein ion
channel act|V|ty obsdfved in MCl solutions after

g TR , to 3-10g of E protein. A
tte 'l show as solid: |ine, openings are
Hmthe 1ine. Scale bar is 300ms and SpA.
The C'S O chanber cont ai ned 50mM NaCl in 5mM 1=TEPES .
buf fer 3 , the TRANS &¢anber contai ned 500mM Nadl

in 5m ﬁ%gﬁ, Rikd 4o 108 Shapehanber was WO
2004/11§E§ PCT/A 004/ 00 éégﬁ 42 earthed and the

TRANS chanber wa$ he at various potentials bet ween

-100 taq }g{st S|ngle openi ng events of a
- single 2 SARS B protein ion channe

activi .~serﬂed |n NaG solutions after 5 exposure

of |ipid bi to 3-10g of E protein. A The closed

5 solid line, openings are

derivati ons omthe |line. Scale bar is 300nms and SpA.

TheeC S chanber cont ai ned 50mM NaC in 5mM HEPES
buf f er 2 TRANS ch er con ed 500nmM Nadl
Pibberyor Ty -

in SWM

¢$qm§mn %as

chanber mas_held at vari ous
'-OOtO
NH,




_ A shows ra

10 +10nnV. B. Largest single opening events of a

single channel. Figure 8. C nnanoyl guani di ne (Bit036)
inhibits SARS B protein ion channel activity inNaC
solution. A Representative currents at hol ding
R BRy118ds7 of - 40nV. Scal e bar is 300nE and Sﬁ fAﬁommoosas
protein ion channel activity and E protein channe
activity after the addition of 100M Bit036. B. Al
poi nts hi stogram at. hol di ng potential of 15 40nV. E
protein ion channel activity befre and after the

bt or o FHPHEL S DS B R o PBRER U £ pr o1 o1 1

~ion channel GativitydandNEfter addition of 100M

Bi t 036." Figurie 9 229H|E pllotein lon channel activity
in lipid bi |QCr Swhytions. Figure 10: Part

5 geherated by the 229E-E protein

i on chamgél ~Z0 NigHsa planar lipid bilayer.. The top
trace shows current activityprior to drug addition and
the |l ower trace shows the effect- of addition of 100M

ei nnanu§FEmpricotb-28-dnoy RRaie codsiising o¥tmcRas t B is a
gr.aphi cal representatbonnﬁﬁ.the average current-
y

flow ng .across the bjla (in arbitrary units), .
bef ore auw . ci nnanoyl guani di ne. .25
VHV E prote|§ thannel activity in lipid
#Cl solutions. flgure 12: Part A shows raw
currents generated by the MHV-E protein ion channel
in a planar lipid bilayer. The top trace shows current
act i Vi Y3 pron@phehl)dly, Myﬁguﬂﬂdm@o%pﬁﬁfg th@éﬁ%éuuk race
shows the effect of %9 i t.i;on of- 1001
C|nnanDnguan|d|ne oy 30 whannel act|V|ty, Part Bis a
S he average current
004/ 000866 -43 across
(in arbitrary units), before and after
addi ti onfof  ci nnanoyl guani di ne. DETAI LED DESCRI PTI ON
OL THE I BWENTI ON The present invention is based, in
part, on the surprising determnation that 5 certain
conpounds that fall under the classification of

. sublh | +-(F-bamedyisdpenti-24-tiew ylgeaniline aortprising e satira/i t y

agai nst viruses fromega ragge of different virus

fam lies. Wthout iitendjng to be bound by any
particpt’a oY a Ret @n%n1of action, the negative
. :t .

I npact he conpound$l of e present invention on
viral ion may be nediated. by the inhibition

or ot’herw se down-regul ation of a menbrane i on channe
10 relied upon by the virus for replication. This

menbr ma@kﬁMg@m@g&ugﬁca viral nmenbrane ion
channel (exogen ﬂ&éthe host cell) or a host cel

i on channel ind s aresult of viral |nfect|on
eJﬂnﬁHcell).
N7 NH, S

H

15



As an exanpl e, the conpounds of the present invention
may inhibit Vpu or p7 fiinetion and thereby inhibit
the continuation of the respective HV or 13CV life
cycle. 15 The SARS virus encodes an E protein which.

or the first time, by the present vent or
itvgyzgtg?‘i%gf an i on channeL As similar B prot el%(ng/%‘ﬂ‘z@”“mos“
present in other coronaviruses, the conpounds,
conposi tions and nethods of the -present invention
woul d have utility in the inhibtion and/ or treatnent
of "infeetions by other coronaviruses. 20 Wile the
present i nirelgEplyine ompoméeafitednvmition arcemeble aﬁt:dlmmg,a‘btardmg or

conpourtﬂmm;eaﬁﬂ,mﬁﬁ ?Jwﬂ; L}Q/Dp}eﬁﬁéh&ll cation of

substi tut an es hot include inits
scope t heeﬁg@aﬁy% gwgr o{ ﬂqe F@mptmnds of the invention is against
hexanetyiryicesmes) anhdst Bldnging R ki ﬂinﬂ?tahd/ihé Cotonovims family

ant i [e ardln reduci erw se

"o By (i of Hruel kB f Cipclidd o Bhe Bieifongepi ey

H Vv, 23ctviy sgajnkt mseslmwmnmﬂzﬁsﬁn@mﬁuk@w BeveR@\cute
art th spg,;}grj,

adni ni % red’in th ¥orm@ﬂgog%m%%%?%uﬁ?%&d%@mmCms

f-or mul %)n conpri sing pharnmaceutically acceptable
.- carriers antoréEioRitath Sspect BEmMPHEdARRRon Clre is provided a

T
Pr ef er afyhg/firstt dveonkd nothind @pdcisysind adtioBlyoasRottiihaRdateusical
sel ect %eﬁtdiﬁ%gt@ eﬂ%v&%f&e% Qa{&g:f)mlgoumli 15\%3@% 9? f"dd’%’f’%

Acycl ovi r Ganciclovir ganc
G dof olFdingms ABFTEIsG bty FON I mIACO0ih.1 12657

PCT/ AUZOOMe@QéB!%ﬁﬁeamﬁﬂalﬁH%ﬂ%MébﬁmnﬁB&B&%%v%o agamst

Int%rferon Y.Fg‘belta Vi [, al [ viztu R ni ant adi
Zandm VAT beeibeionsis e e Loniviars danily, ad e Gomneniws family
i nhi bi t)fomme{ Rt eEdnppls &helaomlmcﬁloﬂmyﬁdmﬁ&; e;@bdmma&m '

Zal CI t%g%g%msgm FlluuuC]EqCH&an’Bﬁ@g?%gv non-

nucl eo rever se ransc
such aBespietory Sipilsome V%I(W)dimn Somna)irks mE,r}ﬁmn Comnawms

pr ot eage43 M%Qmﬁﬁlﬁs%@ , BRI A, an@moﬁ ﬁ%ﬁm@

I ndj navir, fuiavir renavi, kKnown

ant 10y Feapiiao Sﬁ"&fﬁﬁ@s aHfie G s (HC Vi gesl fruimp A fteritis |
C ONnp o uvids (BAVTDI ecul es rray in sene eases act

synergi s the ant.i\i. unds of it he

i nvent i O?}jl‘l&?l&!}% s51“&?4%1 o%ab {?g%tgﬂggﬁo%méfeé@d by the

" Group cpmsméqoéﬁlewmmeare@pmmm&m ne enteric

cor onavi Tﬁco&?&ﬁ@n@bﬂﬂ{ﬂ%&oﬁ )may R Emtikb Bl F mote known:

: COI‘ naV| rus straln
viral compounds or mnleclﬂes

According to 2 fifth aspect, there is providsd amethod for reducing, tefarding or
otherwise inhibiting growth and/or replication of a virus comprising contacting a cell |
infected with said virns or exposed 1o seid virus with a compound according to any
one of the first, second or third aspects.

30 Preferably, the virus is from the Lentivirus family, or the Coronavirns family,
~ More preferably, the vitus is Fuman Immunedeficiency Virns (HIV), Severe
Respiratory Syndrome virns (SARS), Human Coronavirus 2298, Human Coronavirus

-

ﬂ_.w




Feline coronavirus Feline enteric coronavirus (strain

79-1683 Feline infectious peritonitis virus 1P Human
coronavi rus 229B Porcine idem c diarrhea virus Porcine
epidem c diarrhea virus strain Brl/8 Porcine epidemc

Wodbdngagyi rus (strain CV777) Transnissi bl ‘ﬁ‘?
enteritis virus Porcine xe irat eoronavi rugP o’i%zf"ﬁéms“

transm ssi bl e gastroenteritis coronavirus (STRAI N
F5772/ 70 Porcine .transm ssi ble gastroenteritis
coronavirus (strain M|l er Porcine transm ssible
gastroenteritis eoronavirus strain Neb72 R Porcine .
t r ans mi B MensgHepatiEaiheMHV)sBaye Cnweivirus(BSYRAPNRERDUE

& oup ; . Bl S ROV NErRAT p
(STRAI %{%@f&é%\%ﬁg&m’aw réus I% st?r ain Ggg %@%ﬂ% E{Laﬁus
cor onawHEEYY o Iriva ARt Vipe(BAYS: Meskprpfapbly:dle apy ig FRV-1, HIV-2,
LSU- 9412543 Mhrus, BONLiVEuse QEH) BMbsiaBus SHA IOV BEFBACY, or -

Bovi ne _coronavirus (STRAIN MEBUS) Bovine coronavirus
(strai A0k 0514-3) Bovine corotavirus (strairn Ontario
Bovi ne cothaamsrtnasin(sss Wifh Ma(BdmRiGEd orBeitinfetiohpated hyrihs

T o SR, SOhSE G EREOBRY, U (o112

2004/ 112683corlEH ASeD 490080860 provided a@pithorl &y pemming the

COr ONaV ks, AT eHOLR BEirhi kDmfdidhd cothbiihfi@idke@hil 4 Sompound

Vit ulg according to any one of the first, second or third aspects.

Preferably, the virus is from the Lentivims family, or the Coronavitus family.
~ More preferably, the virus is Human Immunodeficiency Vitus (}ij, Severe
Respiratory Syndrome virus (QARS), Human Coronavirus 229E, Human Coronavirus
0C43, Mouse Hepatitis virus (MHV), Bovine Coronavirus (BCV), Porcine
15 Respiratory Coronavirus (PRCV), Mouse Hepatitis virus (MHV), Hepatitis C vims
(EICV), or Equine Atteritis Virus (BAV). Most preferably, the virus is HIV-1, HIV-2,
the SARS virus, Coronaviruse 220E, Coronavirms OC43, PRCV, BCV, HCV, BAV.
Other Cotonaviruses which ean be inhibited or their infections treated by the

compounds of the invention are fhose listed in Table 1.

.20 According to a seventh aspect of the invention, there is pmvidcﬂ a method for
the therapeutic of prophyléeﬁc treatment of a subject infected with or exposedto a
virus, comprising the administration of a compound according to any ong of the first,
gecond or third aspects, to a subject in need of said treatment.

Preferably, infection with a vims or exposure o 2 virne oconts with vimses
25  belonging to the Lentivirns family, ot the Coronovirue family. More preferably,
infertion or exposure ocours with HIV, SARS, Human Coronavirus 229, Human
Covonavirus QC43, Mouss Hepatitis virus (MHV), Bovine Coronavirus (BCV),
Porcine Respiratory Coronavirus (PRCV), Hepatitis C virns (HCV), or Equine
Arteritis Virus (EAV). Most preferably, infection or exposute oceurs with HIV-1,
30 HIV-2, SARS, Humean Coronavirus 2298, Humen Coronavirus OCA3, Hepatitis C
virus (HCV), or Equine Arteritis Virus (EAV).




Mutvl e coronavirus (strain A Marine h atitis virus

strain AB9 M ne hepatitis virus strain Mirine h
atitis virus strain S Mirine hepatitis virus strain 1
- Murine hepatitis virus strain 2 Marine hepatitis
%, i J kAN 3 Mirinehepatitis virus strain
epatitis virus strain Mr1l Porcine hermggIPlﬁ (ﬂg{"}“f?&”s“
encephal onyelitis virus Porcine hema utinating
encephal onyelitis virus strain 67N) Porcine hens
uti uadg encephal orTydI itis virusssstrain | AF- 404)
Puffl nosis virus Rat coronavirus Rat coronavirus

strain 68PheRGaomayrseRHichan bydphibited mireirdniagtipnsdreated by the
oadeni tcbxﬁp&ﬂds@mawmeehﬁm%&u@ lidediRgehIes. Tur ks '

Comayi 1 s DerHT SO HEO SRAoR St Gl s b st

(strai MimeD5 Fuusat, ptﬁmﬁmhmﬁMam@rméapl dow, wemﬁhw i),

o 5Ll R e B S B .

Avi an |gnifmcmg, banesten)y eapidtintlid snigil(eig fiwg dean)rPrifecably] dietsabi@iis a
Avi an £ ok RS, mgﬂﬁﬁiauysmé@uﬁ 8 islaHun@d. N BeaUdet te

VA 2) V|an|nfect|ous ronC|t|s virus (strali

Beaudet t eAtIGIHDEAL$ gghth W@&%e@rm@ﬁem@%ﬂfﬁwwmmga
(strai melbakgion thanneShahitna aﬁﬁ@wtm Dbl HIEMIASHHh aivBusy doildSsing

0 23" RO AP B rosh e Rae B oo bttt i
Avi an paptagctious bronchitis virus (strain D41) Avian
| nfect i oUseBRCAL foh Shalthel M8y .Eiog%ﬁu%)@ﬂ or S¥gBfYus to the

%
|nfect|ous bronc Itis virus (str

Preferably, the membrans ion channel of which fanctional activity is down
15 regulated is that which Lentiviruses, and Coronavituses utilise for mediating viral-
replication and include, for example, the HIV membrane ion channel Vpu , the HCV
membrane ion channel P7, the Coronavirus E protein membrans jon channel, and the
SARS E protein membrane ion channel, - |
) Preferably, infection with 2 virus or exposure to a viras occurs with vimses
20 belonging to the Lentivirus family, or fhe Coronovirug family, More preferably,
infection or ekposurc cccnrs with HIV, SARS, Human Coronavirus 229E, Fuman
 Coronavirus OC43, Mouse Hepatitis virs (MEV), Bovine Coronavirus (BCV),
Porcine Respiratory Coronavitns (PRCV), Hepatitis C virus (HCV), or eqﬁne
. Arteritis Viros (EAV). Most preferably, infection or exposure ocetrs with HIV-1,
25 HIV-2, SARS, Human Coronavirus 229, Human Coronaviras OC43, Hepatitis C
virus (HCV), or Equine Arteritis Virus (BAV).
. According to an ninth aspect of the present invention, there is provided a method -
of reducing, retarding or otherwise inhibiting growth and/or Ieplicéﬁon of a virus that
has infected a ¢ell, said method comprising contacting said infected cell with a
30 compound according to any one of the first, second or third aspects, wherein said
eompound down regulates fimctional activity of 2 membrane ion channel derived
from said virus and expressed in said infected cell.



AV| an i nf ectious bronchitis virus strain H120 Avi an

i nfectious bronchitis virus (strain H52 Avian

i nfectious bronchitis virus (strain KB8523 Avian

i nfectious bronchitis virus strain Mil) Avian

i nfecti ous bronchitis virus strain PORTUGAL/ 322/ 82

KA 113PBct i ous bronchitis virus (strain SATGHY 2094900866
2004/ 112687 PCT/ AU2004/ 000866 -46 Avi an infectious
bronchitis virus (strain UK/ 123182 Avian' infectious
bronchitis virus (strain UK/ 142L86 Avian infectious
bronchitis virus (strain UK/ 167/84 Avian infectious

bronchi ti &a&wﬁ&ﬁ&&mﬂ&ﬁh&ﬁﬁ&m&g@m fHelbbirOagily, or

br onchi Vi rus r Avi an inf ect
bronc hl'{“’I é"r?}“r"?"ﬁ?k"‘ i °”92’§&%‘ng mfﬁ\%fl"gﬁr Efxﬁ?sect i Wi A1,
br onc hiSARS, HimhanCosdnpdiun 220ECHaACoondviat lD(EA}sMQuse Hepaims virus

cor anay D Btk G01) Py rdoahEct GRiagnan.

cor ofiaHeputitis SM1s FANS ot Brninedyientiss/ 19y GAV) Mg preferably, infection -
cor onavy Laaai s wARRVCA m\ﬂmsﬂﬁﬂﬁ@o%m 220F, Human

corouavi rus CUHK SulO. SARS Cc rus PS

cot onaVfo¥eRavime QiRY Hapatis C SRRGI) e"@ig""%ﬁﬁ

coronavir lﬂ)‘ﬁl&l“ﬁ&ﬂoﬁam& vﬁ&?&xﬂ&ﬁﬂﬁlﬂdﬂ Wm&éatm&e

SARS c%ronaw r @ose%%ﬁg%% oronaV| rus fi SR

1 SARS %P%ﬁm coronavl rus Sin2677

SARSOcor oRmftirabds ﬂlSma@m@: ion chamnel of which fimetional activity is down
regnlated is that which Lentiviruses, and Coronaviruses wiiliss for mediating viral
eplication and includs, for exampls, the HIV membrane ion channel Vpu , the HCV
mermhbrane ion channel P7, and the Coronavirus E protein membrane jon chamnel.

According to an tenth aspect, the present invention provides 2 method of .

15 redneing, retarding or otherwise inhibiting growth and/or replication of 2 virus that -
has infected 2 cell in a matmal, said method comprising administering to said
mammal a eompound according io any one of the first, second or third aspecis, or 2
pharmacentical composition according to the fourth aspect, wherein snid compound
or said composition down regulates functional activity of a membrane ion channet

20 expressed in s3id nfected cell. -

Preferably, infection oceurs with a virus belonging to the Lentivims family, or
_ the Cotonovirns family. More preferably, infection or expusute occurs with HEV,
SARS, Human Coronavirus 229E, Human Coronavirus QC43, Monse Hepatitis vims
(MHV), Bovine Coronavirus (BCV), Porcine Respiratory Coronavirus (PRCV),

25 Hepatitis C virus (HCV), or Bquine Arteritis Virus (BAV). Most preferably, infection
or exposure occurs with HIV-1, BIV-2, SARS, Human Coronavirus 229E, Humen
Coronavirs 043, Hepatitis C virus (HCV), or Equine Artexitis Vims EAV).

Other Coronaviruses which can be inhibited or theit infections treated by the
compounds of the invention are those listed in Table 1. ' 7

30 Preferably, the merabrane fon channel of which functional activity is down

regulated is that which Lentiviruses, and Coronavirses utilise for mediating viral



SARS coronavirus Sin2748 SARS coronavirus Sin2774
SARS coronavirus Tai wan SARS coronavi rus Tai wan
JC-2003 SARS coronavirus Taiwan TClI SARS coronavirns
Tai wan' TC2 SARS coronaviras Toff SARS caronavins TW

TP IRSN avirus TWC SARS coronavi rus Ur ban
eoronLgl\??ﬁ%Es Vi etnam SARS coronavi ns ZJ- PC@Q@@“‘""OO’“

coronavirus ZJA uncl assified coronaV| ruses Bovi ne
respiratory coronavirns strain 98TXSF-110-L Human
enteric coronaviras 4408 Enterigr-coronavirus Equine

WD 20041112687 PCT/ AU20041 000866 - 47- Equi ne

cor onaVFRliggiorennciyds, by examnte, TheBEY mpmireien Gamel Vivd ihe iV

n O\t/)V ? e {ﬂﬁtxﬁbralng fondBAnd i’? Ieems @or&:hk‘?ﬁlts @%rotéﬁ?nlﬁa&ﬂir&e tlon chammel.
B S APk BEbiion e el e S ot o e
caused tb);mmhnf Ifrma&n]ivmd{m&ﬁl (e.ZRBeciRbR Ok e, ﬂm.‘:ey, pig), companion
conpesi 1 esent ent |

part ?cu °1ge lasnén%g al n%‘i’mmer% ggsev%na% a4, gins= Big

ion ¢ H’a‘nﬁ va‘fmild aghnal iz, fomakn). Peftablyahé ohjsctiapeirets, or

it wllhoﬁ@maq;%aﬁm%etsmxwhﬁndns not the only
‘mechani sm;. rel’i ed on viruses for replication and:

that the QBRFERETRS clayrat apppetthefsese inynsionpravdas g method for the
| nvent itkfapaitie of\@bphyidtic tremi® M&oﬁm%tb@ﬁﬂﬁ%% osdd®h Virus .

acti,pon b r et rdJn bitin nctlon of |on-
char%(gel sIX T@gﬁg?"ﬂ’ﬁg‘%@ faﬁ&‘ é‘%@“ﬂq Ay oneof the .
shoul d fiksh sepoutborsti@shecis, osa phefreraticibeomposdtion atconibiz iy e fourth
whi ch ag

[ nvent| on_ext ef%gfd?%ﬁpofﬂ%{no‘}gﬁanﬁ%%m%]ﬁesmsﬁ.g I on
by neafdivEyedh membias iop ghennchdarued fom idtie or  exchange

t ranspor t prefEh8] ;ﬂmmﬁha&m@kmﬂay]nmemﬁgﬂge&mwennm family, or

3 T N
nat ur aHIy), SfA(ElSnEuinan Coronams 229E, Human Corenavirns OC43, Mouse Hepatitis
vitus (MHV), Bovine Coronaviras (BCV), Porcine Respitatory Coronavirus (PRCV),
Hepatitis C-virus (HCV), or Bquine Arteritis Virus {(BAV), Most preferably, infeation
OT GXPOSUTE OCCULE with HIV -1, HIV-2, SARS, Human Coronavirus 2298, Human
20 Coronavirus 0OC43, Hepatitis C virus (HCV), or Equm:: Arteritis Virus (BAV).
Other Coronavhuses which can be inhibited or their infestionis treated by the
oompounds ofthe mventzon are those Hsted in Table 1.
' Preferably, the maembrane ion channel of which functional activity is down
regulated is that which Lentiviruses, and Coronaviruses utilise for mediating viral

25 repheation and include, for example, the HIV membrane jon charmel Vpu , the HCV
mernbrate ioh charnel P7, and the Coronavirus E protein membrane fon channel,,
The subject of the viral ixﬂaﬂ:ifion is generally a mammal such as but not limited
_to human, primate, livestock animal (e.g. sheep, cow, horse, donkey, pig), companion
animel (e.g. dog, cat), laboratory test animal (e.g. mouse, rabbit, rat, guinea pig,
30 hamster), captive wild animal {e.g. fox, deer). Preferably, the subject is a primate, or
horse. Most preferably, the subject is a human,



15 by a cell to facilitate its normal functioning.
Alternatively, the ion channel maybe forned by

extracel lulai' nmeans. Extracellul ar nmeans woul d

incI ude, for exanple, the formation of ion channels
due to |ntroduced chem cal s, drugs or other ent s

W04 E98% onophores or due to the functi onaIP(gré‘iW‘?“f"?“““
of viral, proteins encoded by a virus which has

entered a ,cell. 20 The ion channels which are the

subj ect of certain enmbodinents gf the present

invention facilitate the transport of ions across

menbr anes ., é{éﬂ[ ge mj@fpﬁpc&aﬁa B@enn@ﬁ‘ﬁ&um ARAErADGHaplotnd

not Timte he outer cell wall plasma nenbrane.
Accordﬁﬁ@‘f‘?ﬂmli}ﬁ%?‘&’r?@nmﬁ%g?fsed herei n enconpasses the

'{nﬁnb E}glne surr ﬂq&dlﬂf@nm@&waaﬁqumm-@ftgm?mﬂ-Mnﬂgmﬁ 2
e gi app 0 1 ,
outer cell %{ﬁa zﬁ@&%ﬁg#ﬁé}ngﬁrro%o& %ﬁ& fing
foresgn anti gwmmnh]omﬁenzsmil,ocat ed within the ceII (for
exanple, a vi %L%Q'ﬁﬁ or the nenbrane of a
foreign or gan?gm V\%{JI ch 1s located extracellularly.

The nenbrane -N-mpividingrapidingeabopymefaBunilonds,| v

conposed of asfah_meq,ym.@ogutﬁ)abﬂyﬁe, The subject ion .
channel may be g}é_ stru turedE’ For exanple, the Vpu
h -

i on channel |§W%F“PF is an integral
menhpane 30 psaﬂmmmﬁﬁhdﬂmdayymaﬂoﬁdmm ch associ at es
with, for exa 2| iR endopl asm ¢

reti cuI um e a‘ﬁhe‘{ag% ?1%]?1 ’g tells. Reference
herei nafter t - NRictyDapderide kidr@BiprideT/ AU2004/ 000866
-48 ion channghSosdifrid reference to all related ion

channel s for exanple P/ HCV and M2 df influenza and
the |ike. RefBpdipycid sglondg\» "SANS', "Coronavirus" or

"HCY3s shoul d My@@@Sﬁl&imﬁyBﬁemﬁo—hﬁﬂ(&ide,nce to any ITV,
SARS, Coronav'é_r o) Hgly Lus strain and including 5
SRR pgtlor

. honol ogues an erence to the "functional
activity" of Stetitotylestirmramdlbridhoul d be understood as a

reference to ﬂ%tﬁﬁbe} BindBhbRnAlc-dbo-3 - HRcAdeoR Mg h an

i on channel pertorms or IS |nvolved [ For exanpl e,
the Vpu pr ot ePfretirson@bN-Hsrrmetlspripuly e’addltl on to
faciphi tating 33@,&;{@5@9@; ation of Na K% Cl " and

Fo43, al so pl I of thé-
o L0, P Bl B Al pagy, o |

wi shing to  bN-sdtinved, hfiapingsphinykd-prazinkeathoyamidde Vpu
protein encod i.s al so thought to play a
role in nedi a? ﬁh&%éﬁaﬁ@;llfe cycle. The present

i nvention i's. Zrotwwhbpylgueaigingo treating H V infection

vi azghe mechagi gmpgﬁmﬂml.ﬂggﬂy;gagmmﬁe HV Ilife cycle
and, in part] %%L,laé H| 'V LE)%’E‘H:F cation. Rather, the
pr esent i nventi rstood to 15 enconpass
any mechani sWWwaﬁhtHoﬂ@umdmunds of the present
I nvention exequ’tN, bis(2-naphthoyl)-N"- phenylguamdine, '

- G-methoxy-2-naphthoylguanidine,

30 3-q1ﬁno]in0ylguanidiﬂe,
cinpamoylguanidine,
4-phenylbenzoylguanidine,



their anti-viral activity and may include inhibition

of HHV viability or functional activity. This also
applies to HCV, Coronaviruses, and to other viruses.
Ref erence to the "functional activity" of a virus
Mo%edsh R, understood as a reference to any gne, of oo
nor e of1 t%e functions which a virus perfornms or i's -
involved 20 in. Reference to the " viral replication”
shoul d be understood to include any one or nore

..stages or aspects of the viral -¥ife cycle, such as

inhibiting the assenbly or release of virions. lon
channel nedi aNH{gpagey-Fabenyigignidogt | on maybe by direct
or indirect {m@a@@r@a@g” gmd)annel nediation is by
di rect neans ne.ion nnel 25 .interacts directly
with the vi rig&‘“ F'%%H‘ﬁmwﬁ?gg&%ﬁ?ﬂ%mﬁ%its life cycle
stages. Sai d Nahphajipopabyieghatylzomidim, i ndirect if it
intepacts w tR.a,ml I _han thase of the
viri %n, whi chﬂ’o}?hig@ph%g Pé%ﬁ@%%t%@%? [ rcg]iefl y or
indirectly rmwf-étf@@awlwﬁédim nore aspects or
stages of thenygfgdrodylolfpiidsh@r-pRapRiliane) v, the

met hod of -the preSent invention enéonpasses the .
medi ati on of ribgAOXYEFPYREEITIERS vi a the i nduction of a'

30 cascade ' of Na¢-BRGmiiHompthadad 2 b @icaibexamidd] at i on of any

_one.pr nore pects ar-stages,of .the viral life
cycllg. VO 208&'/ %%’W&@W?’%%S% Ref erence to.

"down- r egul at Fhaiylasetihgueiidinnel functional activity,
shoul d be und@&ﬁg@%h@?ﬁ?&g{dw&&to the partial or

conplete inhibitioh o one or nore aspects of

sai d activit yPeBRPYisBHingi rect and i'ndi rect mechani sms.
For exanpl e, @-Chidiphablyacagfiinidiy | nteract directly
wth_ an ion Cfg nnel ym rﬁ!éent. replication of a 5
virdd or, al tSPHEDH: é?‘Vfam gPadins hgi rectly to prevent

sai d repl i cat[(E)}#-@Pimdiglamdoopkselp2-methylhaylapjgnadding t h a

nol ecul e ot hey_ A, ' nel. A further

al ternative ie%g:%at. sé)#'gé ot_ﬁ?;r? nol ecul e interacts
Wit h and i nhilGiHranocHeanpyygug of the ion channel.
Screeni ng f orgnekineilnRsndyhabniliaye antiviral activity.-

can_be achi ey g b¥ t he ‘rf%?ege; of i .net hodol ogi es

des®ibed her@FhnyhRsHip2ALBNIEIEWng, el | i nf ect ed

W th a virus (3Boutodinimmoyiipieniditepod as a reference to

any cell, pr ' : yotic, which has been
Ol il

infected with a vi I'n¢l udes, for exanple,

imortal or [#ChlaropineastoyDgupmiding, bacterial cul tures and

cell's in sithlchbfcitnaididi@neSCr €eni ng system for

antjviral cong unds, the preferred infected cells

woutd be rracr('gﬁ‘glj’é‘g?aﬁ’t?ﬂ U or hepat ocyt es/ | ynphoi d

cel | s" i nf ect gziMathbtycinddmogidulrédingll V or HCV

respectively,, \Wtl hmiting .t esent {4 nvention
i PRithcleopynallon gt

to any one theory " & conpounds of
the present ilh(zetiddhcruiodlepeddght to i nhibit viral

replication Qfpydroxycimamoyl)gnanidine,
30 : (Quinoline-2-carbonyl)guanidine, .
or pharmaceniically acceptable salts thereof.



|

virion release fromcells by causing ion channels,
nanely VPU of IdlV, the B protein of SARS and ot her

Cor onavhuscs, or P7 of HCV to becone bl ocked. The
present 20 invention enconpasses antiviral conpounds
Wi ssssubst i tuted acyl guani di nes The pr

|nve%t|%% al so includes the use of conpound:ﬁ%%pﬁqﬁmmm“
hexamet hyl ene) ani 7ori de and 5- (N, N-di methyl )-aniloride
in the control of viral replication and/or growth

other than H'V. The subject of 4phe viral -inhibition is
generally a manmal such as but not 25 limted to

human, prfsating i 4 Hidsmborresinheprbsegidnvgution hrwidss apbepmaceutical
horse, @iegksin Btﬂﬁ}ﬁhhﬂc a SRPREA 'a&&dﬁa@ kR tw(e@nhgspeoq Qﬂd 0}31'.10‘.1{:1811}‘

cat), |aboratory t est 2,imlmal (e..g. nmpuse, rab
gui nea %FEEWQWS““° aentabls "W*WE{"%WYPBWS'( e. g fox '
deer). Prnémab,lme,phmﬁ@ccaﬁm] Ofbosiiion Ray MR Bondisddink BBh6re

Most prefera I ubj.e IS a human. The net hod of
t he pres‘éw%mlgﬁy\%?t %S%lj ieg\‘lfﬁ in the treatnent. and

prophyl axi sUnig®d thefconrdxt dbarly reeint dbawise thowgbout fhe description and

- examD! g e, 18 ok ot St 848180 e B corsr i

|nfect|on and ot he ons or exa

ant i vi raglusie ponseias GoPRLES o excbve exteEkRIFtive s t@etﬂ%to meihe
to be |5&{s€ﬁt“ﬁﬁ]um1é ButkbiVMintisdg @r.der to -prevent
replication of WO 2004/112687 PCT/ AU2004/ 000866 -50
131V thereby preventing the onset of AlDS.

Al t g5 N3rin® bischiEoRIGIPAEe bRARENGESENt | nventi on

maybe used to reduce serumviral load or to alleviate

vi ral L. Lyiral .
{r eat miraL O et RReRol EhRiss e iiaifoptn gpyun
i nf ect decafi A hmﬁamﬁnoeﬁdﬁmu@ce (=300 >ilhenopdid by thevapropsrariing

repl i Cahing &ﬁg&@&dﬁiﬁfﬁ%é}ﬁbﬁymm%:lﬁﬁda&ch?ﬁe
hepat ocyt e i'nvol vepent and the ultinmate degener ation

of | vERE 7P danrd im-tame ahife i g K fhe (78 spted Xitp gapReEon
may iHe pmxwm(h)a I Was sisb@dgikintl 26168 nid PPLESIG0 prodict Yhe laR6i8 SPL
of vira Eé)ectl on to prevent the establishnment of a
viral reé“é oir in affected cells or as a .

prophyl actic treatment to be applied imediately prior
to or Figpregds %@9@%%@8@#@%9@%@@@@@ pdgprof Vpu in
sourc eg%::va.mm%gmesnb&%nm& fed {omaeaa:@wséee Vpaﬂactr

LB PSR g 8 SRRk ot D et
i ey ﬁhapZ(aEXmmmil {38 T-{Vpe fieniprateiniidolated by klutathivow eiaynze

Siml
DR i s I T e

di s easEilk Brebis me 5 Nee pridipdiy HELCrgion msch@ﬁaﬂlyowaphn lane
pr ophyk,axi sadr asskagamm,é ﬁﬁx&h&a@ﬁ]m?ﬁolﬁrﬁﬁ LadedBad'®, ridfubaine

particul congi,ti re entin her

reduci F§™ a{ﬂwg ?’BG E’S I5gp F’%&H"‘a\’?’ﬁmgl’

conzfi t remachvalh.ds SQVWWGDEMI gol! lanmy, Vipe parifiad bylPIaTiantus
reduci &Qhah&e cﬁcﬁf(a?orghﬁa%' Bltxe 2, Vpu after passage tbrough the immunoaffinity

eohmmn,

Figure 3 is a graphical representation of ion channel activity observed after exposure
of lipid bilayers to aliquots confaining purified Vpu. In A and B, the CIS chamber
30  contained S00mM NaCl and the TRANS chamber contained 5OmM NaCl; both



" brought ab

onset of a particular condition. Therapy may al so
reduce the severity of an existing condition or the
frequency of acute attacks. 20 In accordance with the
nmet hods of the present invention, nore than one

r conmposition may be co-adm ni ster
‘gﬁggﬂgﬁﬁg%fe ot-her corrpounds such as known zﬁﬁ\%éf’l%%sm
compounds or nol ecules. By "co- adm ni stered" is neant
si mul taneous admi nistration in the sanme fornulation or
in tw different fornul at;i ons-aia the sane or
di fferent routes or sequential admnistration by 25
t he sarehdensdiefeaifasitat pib60 with 1(pM MES, Weshowsed curent versus

admi ni sf %E lofi¥le defo BTN dital Qinlef @beRE&, Oof from
seconds, nut es, hours or days between the

The sutlegt Ehervraatic s Slet b R P
any or cudates, iRoMtie BroOfuxamsiphinsteinvat need tol sn@llaud%aﬁaucm&yeﬂates A
bt A doh s bRLEAERAN e xbl pALARGH € BRGRn ver

I nt

intr amrgzewwmfyﬂme Tqrpmbf.@uﬁﬂwrtyafﬂmﬂeﬂwﬁ@@m ground lawn, the
i Nt r ac efi@DEEILYR anki B ruaﬁﬁ&pdahéa tibédy The discs

~ i nfusiqn, 04/ 1l2687 égz 04/ 00086 ora.l
rect al |l§})ellqr;l|%ang\y g peenly %F %%t"elg‘l“ RinnatBus
rout es phERidpprIib I:@Ipar;-h,gpu, r&pa{heﬂj? Q’ﬂues GaRRRahated @BY°C (A and ©)

S bR b S5 P oSt Yl L P R Pepter
for t henmmﬂmﬁmamﬂmcemlgMﬁmeﬂ belowd fhe platesThe lhdges were :

1L o0t 30bed Bl 4t B vodl 1 ABLRL RS Sk S 1 B K B atecs

di spersion nedium con

et hanollzbaie s ciisb plsesantpiomd e Gisdibelad Vo & ndicets
gl ycol .apgh i deRldigtdsgne gl ycol, and the |ace),
suitabl’'e m xtures thereof and. veget able oils. The’

pr e\ e niFigupe Dk agiam@clhpraﬁnwfoﬁbﬁrgemmﬂg' Mgmnpdm;:ai Vpul

| OUS nti1 bac al antif.n a
b pon D et ookt e Bhds i, Bbb RRGS el BRdl R W ARAS
phenol ad@mp bagaroaailate ontchiickerlowed! Xdrleblvchie cdib:rslld qqntﬂmng the

_cases, v'p etrdstio d%i’ﬁ?ﬁﬂa?béeﬁ’see&e@.%%@m'ﬁ%@ %csted at the

agents, or exanpl.e, "sagars or sodi um chl ori

Pr ol ongiéss obayalisaiian; oérﬁnowdmsébanq testad et kaﬂﬁﬂﬂ By grops and
canpe ke %m&e% ai¥ost, NBe Q&swwm&h&us@émﬁ € R A8nur fior

agents del ayr ng absorption, Tor exanple, alum num

nonost @Heie shoiessrrhd Hrelbwksquy@hqdﬁ pasretrapdsde e gfroons
are preikigiCdwth. TRCRighQialli-afa kbgdaqbr wprcae'its@wmbams

inth d t I

vari ougat nEfa ety litut BOAERoHER foBBatna!

requi r endgilef teld of etbriid wrowkioarounst e due tofthd spplication of 5-(N.N-

st-ekd | Br &ﬂﬁengfanﬁfoﬁﬁéa“h%t%ch% by ot her appropriate
a

nmeans- DI sper'si ons: are cont enpl at ed and these
may be prepared by incorporating the various

st eri | FiBes 6a84RS B potemienshampelectvily ghsgrved i NaCkeolpdens afies
whi ch @B dTSipitl BRaylras3-00)f2ioS B Bfoi0 A, TRGlobddsaRds dhben as solid

line, openings are derivations from the line. Scale bar is 300ms end 5pA., The CIS
30 chamber contaited 50mM N=Cl in SmM HEPES buffer pH 7.2, the TRANS chamber
contained 500mM NaCl in 5SmM HEPES buffer pH 7.2, The CIS chamber was .




20 required other ingredients fromthose enunerated
above. In the case of sterile powders for the
preparation of sterile itectable solutions, a
preferred nmethod of preparation includes vacuum

j the freeze-drying technique which yield a
g%%QQQUO gthe active ingredient plus any.adcﬁ%@%ﬁﬂwymm&%.
desired ingredient froma previously sterile-filtered
solution. 25 Wen the active ingredients are suitably
protected, they maybe orally a4 nistered, for
exanple, with an inert diluent or wwth an assim | able
edi bl e erediapd the TRANS ghawby Washeliat vanigenpotentidtichetveoy 190 fot
- shel|  gelnglhne. G aRskiifle Plnidd evliVoriGnO0MREEESEd - i nto.
tabl ets. For oral therapeutic admnisStration, the
active conpound may be incorporated with excipients

?ngl' utseﬁg{gg 7%%5@%@%11&%@@' h&ﬁbﬁ%@@oﬁk@ﬂh@iﬁaﬂ BolGdd after -
a S oohes, capsul es, ellxjrs, suspensions, )
Syr u%s, ?’%\E’F‘@P@}Pﬂg‘ﬂ’aﬁfﬂg‘ﬁ%’f‘& 'E mptaip. A-eiﬁﬂafﬁ? % shogags solid
pr epar allheoperieh ad Hetivaions #énnihatind. S@kbaQs ﬁlibm‘&/mbl}ﬁpm}ﬁ-.:ms '
nore p % ' f .
T by wer e BRlaef bl RHONE i e B B 1o Bh Bl ekt
PCT/ AUX004ir61G068Y NaCHR STMHRIES befiit gt §.20Thet (& chamber was
COMPOS | dadtifl SnARATERNBRAL A DA vari s pRMER BetwBih 100 10
oD SNk L ik aBrps KB e DR B 90 %
abo _ o even
more preferably about- 5 to about 80% of the weight. of
t R e uniRigerH élinnanmgfuan:tﬁﬁe (Bta36)iehibicrBARS Ehrotein ﬁlﬁ@hﬂm&l activity
t herap u

(Ao £ RSP0l ¥l p RS de R St b

sui tabl e dosage w € ;.
conposilt F08wS sy Spfs Repratpinfqnahamel eetyiviindd meein ehwonshpetivigrafier
| nvent ig@kddhiéh i QRN MO36 8. AN plinteRsdrah aﬁeﬁﬁg Botkiital of

0.1 ng and 200 of

formcontai ns between - about 0. )

ot L3 o A% Ny iopiknpe lsiiebefie 1 AR thegidition of KoQuBi36.
and t heo, NoeriiR YurtthSPAY, Bilbrafondiii of IEAHEA RAMhSmASE hrbiein&eh
here af%er: "A binder such aé]&gu .acacia, corn starch
or gel SManpel actiyfy au Eﬁ‘eﬁ?dgﬂ‘f”é“ M BEO3: cal cium

phosphate; a disintegrating agent such as corn starch,
pot at o Figuee ©RIE Biprpteini Ion cheing! atindtytitnkipid bilewsrs ia KO fmlitiossnt
such as, magnesi um stearate; .and a __sweeteni ng agent

such a¥igBrfilput A phows pwenEtsggeceedby the 3a3E-B arotsinderchannel
a f bav ey giamer bpaighlier. IUE Bp BSceRBRINABHrnt Hotivifipkiondbh drag addition

W nt erqgr or cherry flavouring-\Wen the dosage .,
unit f %dﬁ?ﬁqe‘“%“&“ﬁmﬁze e*f‘iﬂ %&MQW qpanesERIgiHe ot
mat er i eftasnebdciivitye PabBisa ghaylien] reredofitalionopd e atuddps b@fent flowing

Vo ot niuriy EbIR Rt A AR B e 602" 100500

._ uni t. Femmoygeagidise, tablets, pills, or capsules may

be coated wi th el |l ac, sugar, or both, A syrup or

or i 1 Mgty Tt MR Koo b iiod sobisp pUa et NebL s,
sweet epi n nt, .met hyl and propyl par as, . :
preser @ilg?ﬂ%\}g"gﬁaﬁd& Fows %%W@ﬁ&%ﬁ??eﬁ b? %ﬁ S’ﬂﬁalé PRofpiy ipy, chgqmel

or angeinfalphwaylipid bifaysr. T tep frab shows current actlvity prior to dmg addition
" and the lower trace shows the effect of addition of 100uM cinhamoylguanidine on

30 chamiel activity. Part B isa graphical representation of the average current flowing



20 used in preparing any dosage unit form shoul d be

phar maceutically pure and substantially non-toxic in

t he amounts enployed. In addition, the active
conmpound(s) may be incorporated into sustained
WwBl6AAERf eparations and fornul ations. The qiﬂﬁﬂm4mm&%
I nvention also extends to forns suitable for

application such as creams, |otions and gels. In such
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Exanple 1. Synthesis of the Conpounds of the
I nvention. The conpounds of the present invention may
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Avian infectious bronchitis virus (strain D274)
Avian infections bronchitis virps {strain D3396)
Avian Infections bronchitis virs (strain D41)
Avian infections bronchitis virus (sirain DE0O72)
Avian infectious bronchitis virus (strain GRAY)
Avian infections bronchitis virus (sirain H120)
Avian infectious bronehitis virus (strain H52)
Avian infectious bronehitis virus (strain KB8523)
Avian infectious bronchitis virus (sirain M41)
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Avian infectious bronchitis virus (sirain SAIB20)
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20 The ion channels which are the subject of certein embodiments of the present
invention fxcilitate the transport of fons across membranes. Said membrane may be
any membrane and is not limited to the outer cell wall plasma membrane,
Accordingly, "membrane” as used herein encompasses the membrane surrounding

any cellular organelle, such as the Golgi apparatus and endoplastic reticulum, the

25  outer cell membrane, the membrane surrounding any foreigﬂ antipen which is located
within the call (for example, a viral envelope) or the membrane of a forsign organism
which is located extracellularly. The membrane is typically, but not necessarily,
composed of 2 flnid lipid bilayer. The subjeot fon channel may be of any structure,
For example, the Vpu ion charme! is formed by Vpu which is an integral membrane

30 protein encoded by HIV-1 which associates with, for example, the Golgi and

" endoplasmic reticulmn membranes of infected cells, Reference hereinafter to “Vpu
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invention encompasses the mediation of viral replication via the induetion of'a *
30  cascade of steps which lead to the mediation of any one or more aspecis or stages of
the viral life cycle, ’




exanple, to prepare the Vpu open reading frame for

insertion into the pPL451 expression plasmd,
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The subject of the viral inhibition is generally a mammal such as but not
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human or primate. Most preferably, the subject is a hnman,

‘ The method of the present invention is nseful in the treatment and prophylaxis

30 of viral infection such as, for example, but not Hmited to HIV infection, HCV '
infection and other viral infections, For example, the antiviral activity may be
cffected in subjects known to be infected with HIV in order to provent replication of



sensitised cells were pelleted at 12,000g and
resuspended to the original volume in 5 water to burst
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the GST-Vpu protein could be solubilised fromthis
fraction using the zwitterionic detergent CHAPS.
Affinity chromatography using gl utathi one-agarose
beads was used to enrich the fusion protein and
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affinity thronbin site between the
partners, liberating Vpu (Fig. 10, 2A). In fractions
eluted fromthe ani on exchange colum Vpu was the
maj or protein visible on silve-stained gels (Fig.
213, lane I). Finally, Vpu was purified to apparent .
honogerteiliy,rectally.e i dnmy neelf #od implapt. Enyiavemens (gutey arepiticlaliye
2). TheNgi.gqm nal am no aeid- sequence of the protein
band (éxcised from SDS- PAGB, gel s) correspondi ng
the i nmunoded@OEEgs EP‘G‘?I%f"ﬁmi?ﬁfﬁhl‘? psprigluds %@mmww%sm

Vpu. 1 Qwﬁmméreolﬁle) Bﬁt@dﬁ:ﬁ;ﬂowars ﬁﬂth@éxtérfﬁiurahﬁus preparation of

Phosph | Pr ot nt V]
vor o p S SR SR TGt on b T PR e i Mo
1990)-. cmamg, fir exapiple] wisirohatdB0RG! (REExGpB; ﬂyceivi pypylens .
t ot al

st r el W@%ﬁgg‘; e i
20 pot Aegsha %E@gﬁ%{ﬁ@% wmmmamsma cag Bnkralchi aheut
DTT ( 1oMrariofs a&%actaﬁm %&Hn:fuﬂgamgaiwro@gxaawe, PakdB6hs \4aldrobaEnol,

dded, | ] ct d f }
condbnphash SiPL e EEen P i ks oty B i e gfeble o
subj ectnclnde ihhdsreeagem:u fodl sxatrble, digaeostiseidipm ¢hldride) Pralonged absorption
TPt
Do o2e bR AGALOR LI by L 4B Fmoogiormor
into zmnwﬂamb@tpum@rpm%ﬂmmwmwwgeem 25

Pr ot eol i pOSQRRSnWaibR s6Rtidn® &k Glpdd biafitakd fyeat
400 OOOg for Ier and sr esusp eE%;ed I.n % pr oX]| rmt_ele

| 5085 oFomReEls Fatheremted e?ﬂwtaﬁlﬁﬁnpepgatﬂ ezt iy Variaps Krtpapteer
CI; aln ne ing{ée&mwoeéﬁmmau iboe 6k Sptted) Rtlob etiypidr éx@ﬁlplb,tm‘ﬂr

abilit o_induce..chan ct|V|t anar ||

bi | aye?%ﬁhu& ng S E‘g?gy ue‘gm‘é“é‘s gJe crm%”ffo S5

el sewhemtpmitel Iﬁrd‘thﬂsﬂﬂme mdcdim iharpotating BEvagibys sted Bl active
The sojy grmsmiora sﬁﬂﬁ v&l@c AR czﬁﬁlgﬁ&%ﬂﬁﬁﬁeﬂaeﬁﬁa@m and the

separ at I n7m p astic contai-ning-a smal |

ci r%‘hl BrAuired P@Wé‘ﬂgf%'ﬁ

E’ClT | AURSH s B Q2 @eparntfed ofkitliiediabRCeb Meichs Vi PreFbired meihbd 6F
ilaye

ai.nted so as, to forma hi rLesist.a
o oot v ey b Rrtudeg Sy ffing S Al A AR RS e
(8: 2) piyatniiteastive iloediby plupiysMitinaldiptired ingmdiott divinrse
~and pal[;}g‘l,Al{,I{g sfeﬂfe—?ﬂk%f’ﬁgﬁmat' dyl - eholine (Avanti Pol ar
S

Li pid as er i n,n-decane. The sol utions

in $he two YEIAMBafize eeee?#%ﬁwaabb@meﬁtﬁdf@w YR IELD H
6.0) taimiditgky, Yabilatlk, mcahxﬂe&diﬁ%&@m R s AN bRy,

added. rrents cor an Axopet ch?M 200
anpl i f?réciumay ﬁgﬂc@ﬁ@r&: Mr%:g'sofg S%u gclatm capsule, or 1f may be comprossed
' into tablets, For oral therapeutic administration, the active compound may be

incorporated with exmplents and vsed in the form of mgesﬁble tablets, buecal tablets, -
30 - troches, capsules, elixirs, suspensions, syrups, wafers, and the fike, Such

compositions and preparations should contain at least 0.01 % by weight, more

prefershly 0.1% by weight, even more preforably 1% by weight of active compound.



potential between the two chanbers could be

mani pul ated between +/-200mV (TRANS relative to
grounded CI'S). Aliquots containing Vpu were added to
the C'S chanber either as a detergent solution or

{ld Bbasd1 Qrporatlon of the protein into 10
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Hodgki n-Kat z equation gives a P,/P | ratio of about
5.5 indicating that the channels are also perneable
to chloride ions. An attenpt was made to reduce the
anion current 10 by substituting phosphate for

¢ons. Wien a Na-phosphate gradi ent
@ﬁg*/%gOanhosphate a's, 15mM Nat & 10mM phoé&ﬁg%4’°°“866
TRANS, pH 6.8) was used instead of the Nad gradient,
the reversal -potential was 37.1 +/- 0.2 (+/-SEM
W-2) again indicating a cations&nion perneability
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30C expression is tightly repressed and can be induced
by raising the tenperature to between 37C and 42C. On
agar plates, cells containing pPL-Vpu grew when
i ncubated at 30C and 37C but not at 42C, while control

' ew wel | at 42C. 10 Liquid cultures I
mz?"é‘ﬁ%ﬁf% pPL-Vpu were grown at 30C to ODGC%(?Q’H?Z@JE/O%OSW
then noved to grow at 42C for two hours (the final
cell density was OD6os, 0.75). The plasnma nenbrane
~fraction was prepared and westess blotting, using an
anti body that specifically binds to the C-term nus of
Vpu, detfieptediy subjests kegva tpbaiafecied wilidEy e prder & greventgeoligation of
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Exanple 14. E. Coli Cells Expressing Via Require

Adenine in the External Mediumfor Gowth. 10 It was

observed that, due to an uncharacterised nutation in

the adenine synthesis pathway, growth of E oIt

Wﬁlls of the XLI-blue strain expressing Vpu a 7C
SU%dH8R0ant on the presence of adenine in qq&puxmwmmmm

medium This allowed the devel opnent of an even

si npl er bioassay for Vpu ion-channel activity than the

praline crass-feeding assay desgti-bed above: A | awn of

XLl -blue cells containing the 15 pPL-Vpu plasmd. is
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generabgalafterVS addrtlon of Vpu N—peptldo'because in
such cases it is possible that non-native peptide
aggregates contrhbute to bilayer. breakdomn Such

aggr egat eg VAT tue ej
may not bet}( fcal y Rl ockad upyatehe

To a solution of methyl 3-amino-5,6-dichloro-2-pyrazinecarboxylate (0.444 g,
2.0 mmol) in tetrahydroforan (3 mL) / water (10 mL)_f toldene (20 mL) was added
25 phenyl boronic acid (0.536 g, 4.4 mmol), sodium carbonate (0.682 g, 6.6 mmol) and
tetrak‘is(hiphm_ly]phosphine)- palladinm(0) (0.116 g, 0.10 mmol). The reaction was



concentrations tested. 10 Table 3 summarises the
results of the bllayer experinents. A novel outcone of
these experinents was the strong bl ocking of Vpu
channel s observed with Phenam |, Phenam| has a

up derivative at the guanidine gr
\2%@?1%&1?%?3 |OAm loride itself i sgnot a bl ogkg‘;rtpr/&%@msm
whereas addition of the hexanethylene group at the 5-
position of the pyrazine ring created a structure
(LIMA) that blocks the I'S chandé at concentrations as
| ow as 25pM  These new results with_ Phenam | '

howe erEVACHRYR HBiRES R niiropemeRsgrakyeRs befRs RFIES TwaRied & pieThe

at t he offafio Sivirevaeitparfid dnld e ARG Wy aﬁ@t&tealwamdmﬁa (3 % 20 L),

amlorl,Ige i nt 0, an effec ive ch channel,

| nteres ped B’gﬁ’f’aeﬁﬁc e redo ?lgn%slwr‘ﬁ &i’te’ﬁ?"ﬁ@ﬂﬁlr e
was nmuelrprbesd usltlTeintidpesate tb tivekihg 3 wheoNphlorahannel .
20 Tabl,e SL bAg the Vpu
on n Bl 2oHERR Yo e WA G5 B Rl T
Expts. Phenam | 3 3x Strong block MA 2 | x Strong
bl ock; phetaweak Benzamil 10 3x partial block; 7x no
effect . EIPA 3 3x weak block; IfNIA I Ix Strong bl ock;
(5- Phenyl - pent a- 294- di enoyl ) guani di ne 6 6xgstgong
bl ock  6- metkhoRy -2 e piasEsyH rgueniedi N g
bl ock (2-Chl br goi nnam)yl YeGia@i di ne_ 6 x:st ng,* 2x
partial " b S¥3-%¥rifl uoronet hyl) hat'hdyguani di ne
5 4x strong bl ocks; |x no effect - 004/ 112687
PCT/ AU2004/.000866
{5-[3-(5- 2 2 sopliog o f)sé%lflvl(%%?ﬁe{ ?ﬁ/tpzjml) dissolved in methanol (5 mL)
beniy | waaidedentridide-hgdrachlodian(®.288 £2.78 mebgndhemkdurd %Hnad
effecty I gl

orel S0 RIAGRY “mfcﬂé% £ s atdgﬁ%qgﬁghy £8Hino..

3-neth nnant guani di ne’ x stron

parti a‘Fhf"f'(‘é'P@W W@Pﬁ%@ﬂé‘@@éﬁ‘? &Illﬁéﬂmﬂﬂmﬁﬁét rong

bl ock; did¥thpfhindde (5 B g ﬁrdﬂlﬁ%ﬁ%ﬂluglrh@m ¥4.L 10N12 . The snlven’.c was

pheny uanl,di tro

By GHBRTH By Pace Py 18 8 o chrqmetperaghad on e a5k i

5- t Bnt ehging yith s trdetiglamined o aet3noB kdighiirirhaiand TBEKsulting solid
was suspended in chlatoform, fittered and dried under high vacuum to give N-

Amidino-3wamino—5;vkenyl—E—Chioro~2»pymzfnemrboxamide asa ﬁrcllow solid (0.04

g, 14%). |
20 thesiy of hexameth leneimin'o-ﬁ- henyl-2-pyrazinecarboxamide

Part 1

Ifm@—-—* :@i

To a solution of methy! 3-amino-5,6-dichloro-2-pyrazinecatboxylate (1,11 g,
5.0 mmol} in tetrahydrofuran (50 mL) was added hexamethyleneimine (1.49 g, 15.0
25 mmo}) and the reaction was refluxed for 1 h. The reaction was allowed to cool and
the solid hexamethyleneimine hydrochloride ro-vedsby filtration. The filtrate wag




. zero and six reflectin S| ze

N-am d| no- 3 am no- 5 phenyl 6 chI or o- 2-

pyrazi necar boxam de 3 3x partial block 3-niethoxy HVA
3 3x partial block 5-(N Methyl-N isobutyl)am|loride 1

| x partial block 5-(NEthyl -N-isopropyl)amloride I

bl ock 2-napt hoyl guani dine 7 7x k Dbl ock
kﬁﬁﬁﬁ{)?ig 3phenyl propanoyl ) - N* phenyl guani.dvﬁ%q%l%)(o"%ws“
weak bl ock ‘ci nnanoyl guani dine 3 3x weak block (5
_Phenyl - pent a- 2, 4- di enoyl ) guani dine 6 6x strong bl ock
Exanpl e 16 Conpound Screening uging the Bacterial
Bi o- Assay for the Von Protein 5 The halos of growth
ar ound Eﬂ’m?l‘a?ﬂta@tbﬁffﬁﬁ%lchfemfpywhefqrardhﬂwﬁl Futignwifs - as
descr i RfGiiokdmeBsa BEmelnr 3-%@ T IL Wﬁ%ﬁégﬁi*@t 0
zone of?YHEpcRbpyfateagp o Wb%sﬁhd@@%ﬁ»éé %Yreater than 3
represent strong inhibition of the Vpu protein;
scor slpetween 1.5 and 3. represent noderate
i nhi |t|'6tr? and scores between 0.01 and 1.5 represent
fair inhibition. gl0 Table 4 |ists the

i nhi bition @ N pr ot ¥
Tabl e 4 Vpu I]hhifbi i gh cor e/Bedf t |
tested 3- W oC¥E ma guandi ne 4. 38

3- Br onochwafroyl ) guani di né 4. 3/ 24 2- Chiwar0Oci ana
oyl ) guani dine 4.0/4 2-Bronocinrianoyl)guanidi.ne 3.7/2
13- (tri f | uaroaselidion of tikhylarmiod@ldd-slhaemandléndindifd-2-

200 Al U Ry B ARy i

- et |y hsitylbareniy Iagil@dﬁﬂg,riéS Bmapl)Dpotassinm carbonate (0.511 g, 3,70 rmmol)
rlmtg, liwd : %%‘[E si/ivll’ﬂgﬁv(dﬁ%ig@ﬁﬁ | %%ﬁ)?%ruaa?dlchlumpaﬂadlm(ﬂ) ~dichloromethane
. complex (0.041 g, 0.05 mmol). The reaction was heated at 90.C for 16 h before being
poured into water (50mL) and extracted with ethyl acetate (3 x 50ml), The combined
extracts were dried over magnesium sulfate, filtered and evaporated to give a brown
oil which was purified by chromatography on sitica gel, Elution with
15 dichloromethang followed by 10% ethy! acetate/dichloromethane gave mer-hyl 3-
amino—5-kammez‘hyfeneimino-&pkenyfé—ppazfnemrbwqﬂate as a yollow solid

(0.309 g, 77%).

Pal-t 3'

' : , (]-E_&F},Cnml}lﬂ
e mwmomm
20 Q

To a solution of soditm (0.090 g, 6.17 mmoI} dissolved in methanol (8 mL)
was added guanidine hydrochloride {0.598 g, 6.26 mmol) and the mixture was
refluxed for 30 min after which it was filtered. To the filtrate was aided methyl 3-
gnﬁno-s-hexamethylenaimino-G-phenyl-z-pyrazinccarboxylate (0.310 g, 0.95 mmol)

25  intetrahydrofuran (10 mL) and the solution xefluxed for 72 b, The solvent was
removed nnder rednced pressure and the residte chromatographed on silica gel.



I nnanoyl guani di ne 296/ 12 netlioxy

2- napht hoyl guani di ne 2.9/ 4
s-3-(1-napt hyl)acryl oyl guani di ne 2.9/ 3
3, 4- dichloncinnanloy]guanidine 2.9/3 6-dichloroc
9R9@¢EM‘% yani di ne 2. 88/ 2- phenylbenzoylguanl éﬂﬁ%ﬂmumm&m
et hyl ei nnanoyl gaaui di ne 2. 75/ 2
(4- Cbl oroei nnanoyl ) g uanidine 2.7/5
-napt boyl guauid]ne . 2.7/11 '
, 5-di met hyl ci nnanpylguani di ne 25369/ 2

3 |sopr |ne dr o r|d 2.6/2
5- Pheny pe&#ﬂ%%gemé& g@%{’/]g 8’[‘ i "2" "mmo“i'
pheny| etermeetipiphaieiomt there-2yBdinB arbprsmide as a yellow solid (0.116 g,
Brmoci ngzggoyl ) guani di ne 2.5/ 4
(3'-bronnphenyl)pnt372,4-dienoylguanidine 2.5/ 2
3- (cycl ohex-1-en-1-yl)ei nnanoyl guani di ne 2.5/ 2
-(trifluoromethoxy)ci nnanoyl guani di ne 2. 44/2

(trﬁﬂﬁmmmﬁﬁﬂigilmgmannylguanld|ne 2.4/ 2

e{\rhog;/(:l(ﬁnarmx BORRR “"% ané“q‘leip %,?Jsgnw i
( 3- pheFHioRs SHUEEOteins\ phenylgaanldlne 2.21/3
éﬂ&q‘m?thazém?lfus gpl? et listed

trifl r@ng)
((',‘I Lhangoé;? I n ﬁ;\Ig - hbu y| Cl unano guanl
2.13/2 %We&ﬁ ‘ﬁﬁﬂ‘ﬁ% d’é(r"n’FBu 3‘?}!2”10mapﬂrmta1 virus genome
fl E G lnlraayontygiirent bhéinl’m siutdsiz of the polynueleotide sequence. For example,
- en

e o oSy agite BUADCLAE Vo b6 10)wes ampifiod by BB e« DA
t-bnty Plellwmf amiifd Ifmemingiofites IIVEiGgeBomedibolate HXBZ, McFarlane Burnet
f1 uoro mmydugﬁ q&Mﬁ) a.?a £3{re Nafide¥ANONA potymerase (Steatagene;

hexame 1ori de 9/ 31
3-fl uoh@#ﬁéﬁﬁ' FW*ﬁ’é(Scfh@Péifﬂacﬁmtomiﬂinﬁse possible PCR.

S- b madmttehﬂxwmwwlewa% ShodtRadinNobvity. The 5, sense,
3- ethOﬁ%&ananDylguanldlne .9/2

- AGTAGGATCCATGCAACCTATACC (= 400 > 2) infroduces a BamH1 site
(undertined) for cloning in-frame with the 3* end of the GST gene in p2GEX (1.
This primer also repairs the start codon (bold T replaces 2 Q of the vpu gens which is
20 athreonine codon in the HXB2 isolate. The 3¢, antisense, primer
TCTGGAATTL.TACAGATCAT CAAC (<400 > 3) introduces an EcoR1 site
(underlined) to the other end of the PCR produst to facilitate cloning. Afier 30 cyoles
of 94°C for 45 sec, 55°C for 1 min and 72°C for 1 min in 0,5 ml thin-walled
eppendorf tubes in 2 Perkin-Elmer thermocycler, the 268bp fragment was purified,
25  digested with BamHl and EcoR1 and ligated to p2GEX prepared by digestion with the
" same two geilzymes. The resultant recombinant plasmi& is illustrated in Fig b, The
entireVpu open reading frame and the Bam¥1 and BcoR1 ligation sites were ‘

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 Cozporation (New Jerssy, USA) Codon sequentes were
' optimised for expressmn in bacterial, insect or mammahan cells, as appropnate
Restriction endonuelesse enzyme recognition sites were incorportated at the 5" and 3°



314- (not hyl enedi oxy) ci nnanoyl guani di nc 1. 88/ 2
2- Met hoxyoi nnanoyl )guanidine 1.7/4 4 Dichl oxBenzam |

HCI 1.7/2 3,5,6,-tetranethyl ei nnanoyl guani di ne 1, 6/2
- (2- napt hyl ) act 340yl guani di ne 1.56/2
wld 5 | ) acet oyl guani di ne 1. 56/ 2
“éiﬁﬁ?ﬁu§¥ocvnanloylguan|d|ne 1.56/2 ~ PCT/ATG2004/000866
3- Met hoxyci nnanoyl ) guani di ne 1.52/6

i sopropyl ci nnanmoyl guani di ne 1.4/ 2

, 4; 6- IrlnethylefflnnnylguaU|d|né%1 412 WD 2004/ 112687

N phenyl guani di ne

PCT/ AU20Q4/ 0008
125/3 SEEYG ‘i“‘é‘ﬁ‘l‘ﬁ‘? %}r’r@ af?ﬁéﬂ%'ﬁ FYR IR erpressiop yoctors,
-(2-n am@}ﬂAﬁ&pﬂhﬂ?ﬂcMﬂl@ﬂ Yor ckpikQiod of the encoded virus proteing in.

4- Flydr gxye
-pheytgﬁnnanoy?ggan|%ﬂ Iﬁ?%Pﬂmva§
-quonnlnnannnguan|d|ne 1.112

bi s- Ci m&:@sekmﬁ%s o@&gﬁ&hggsg,g%g}guﬁa Rﬁﬁo%mg experiments, For

2Eur anacr )g tani_dine
net haneeéﬂ% @3t H1orVpp opmaecedige AEpmipr infestion i ihopRids!

1 0.9/3 163prNsi:ﬂé aesnﬁa,@mxv lﬁﬁkﬁisﬂﬁ @%a?am%mlﬂ)and the 5 base
enzyoy ni di nox enzoyl ) guani di
0.81/2 &“??’Faﬁ‘s&l?% B igl8‘]‘?“‘*1" Fri\HegTeshca PHENTPs. The |,

0. 81/ 2 VpBrapusidinp frippientNg Qﬁbﬁﬁmke)iaﬁﬂig&nhmﬂmm purified fiom an

- CY%OGEMSQEW IS AL £51 3858 ¥ Ren digested with Fipal nd BooR,

et hoxycrnna g
, 4di chiVorEmbinrabrgaribiepeimed tbate@/pzmswpm IGBi leNexprassed

| SOPr Ok hffdr EnkthdiOR J)f@&lmges &f 4% (E ctivaie the cIﬁ'?‘? repressor of the PR and
-am di no- 3- am no- 5- hexanet hy n1no- '?F
pyr azmeECAPHEEEni de 0.6/2 a
I vl et hyl ci nnanoyl ) guani di-ne - 0.6/2
oyl guafble & doyae oictizbadiNPeorGuebiid sequences.

5 : :

‘Farget Protein | Soaree organism Strain or Sequence
Accession number

Vpu HIV-1 ' strain HXB2

SARS-CoV E protein - | SARS coronavitus P3%637

HCV pT : Hepatime C virus H77 1z NP 751922

MHV-E protein Murine hepatitis virus NP 063673

229E E protein Human coronavirus 229 . | NP 073554

Dengue M protein Dengoe vims type 1 Strain Singapore 8275/90

Examg}g 6. Purification of Recombinant Vpu from E. Coli.

Cultures of Z. eoli strain XLI-bine cells containing pZGEXVpu Were grown at 30°C
_.with vigorous acration in LB medinm supplemented with glucose (6g/L) and
20 ampicillin (50mg&/L) to a density of approximately 250 Klett mits, at which time
© IPTG was added to a final concentration of 0.0knM and growth was continued fo;* a
further 4hr. The final culture density was spproximately 280 Klett nnits. Since sarly
experiments revealed that the majority of expressed GST-:Vpu fusion protein was
assoclated with both the cell debris and 30 membrane fiactions, the method of
25 Varadhachary and Maloney (Varadhachsry and Maloney, 1990) was adopted to
isolate osmotically disrapted cell ghosts (;:ombining both cel! debris and membrane
- fractions) for the initial purification steps. Cells were harvested, washed, weighed and
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(4- Chl or ophenoxy-acstyl ] guani di ne 0. 56/ 2

-am di no- 3- am no- 5- phenyl - 6- ehl or o- 2-

yrazi neear boxam de 0:5111 4-fluoro henyl)am loride
0. 416 traps-2-Phenyl eyel opr opanecar bonyl ) gaani di ue

-Ni tioci nnanoyl ) guani di ne 0.4/ 2

&Og'{oéﬂlrlgﬁﬁglcryoyl guani di ne 0.38/2 1-napt hoyl gmwuéqop%ooosm
0.3/2 tertbutylantino-amloride 0.2/7 3-nethoxy
-}JMA 0. 2/4 3-phenyl propanoyl ) guani di ne 0. 2/4
i -t-butyl ei nnanoyl guani di ne 0. 182
(N, N-Di net hyl )am | ori de hydrochl oride ,O.
N- Bi s( 355;9&’@?6?1)1 forlOpEm BT VISR RS cRiays BEf (fmM) and MgCl,
- Benz oyth enNy Lsoaeeyd.g ngMilthiRen(eHEHR,; Sidmd) masmidad @ incubated
t hoyl guani di 0.08/ 2 Examl e 17. [Effect ounds
on T ¥ SRR R g repeR o ed S g 3o TRE By
Macr ophagiised ckilsvas: praaicy 1 REopeidecsipaldad ©dhsfarigimal volume in
peri pheral . bl o and.cul tured ej ' .

g et e G T G s e el o AR i
di f f er 8bxt budter sk mdtile ghestsovsys isolatefibyicentrifugrtion avd esgppended in

(VDM . e ichRhenil\E el Rk & Bld 20/% §fvol) and
preparations %%84/ 17, %%%PCT?&UZOO%&OOS%% L. 760 )
of . 1 TICHARSSIoZ% e/ valkdo give sifesdvalocal epspaiepihe orginah plpee
conpl egﬁis&ﬁﬂh:@' Had mte«gén ikder 1 SrRed ©6R c_eﬂlﬁﬁlf Béang hm;m_eg fod Thdto
virys-free pediym an S nsian in_.fresh . u
The 1o e iraenis ity TELORETPbhStrleh e B et be
CONPOU Ricbrt hetuctd4 atfinjly di;_:mmatc@rapfnm_ea(giuitaﬂ@m mgaadat wpin (Sigma).
I nf ect '@”mﬁg@tﬁ wabnéa fneﬁ%lnh\fﬂﬁs:pﬁ?.s Bzl 001 5 %)
tines after I nf ect ron, was conpared I n ce 'exglse.d
to dr udT{weM): apddSIARS (%ﬁ) Epbsdipnd denithgYem portion of the fusion
(c or_t r q;thﬁém w%@m&é@&ﬁ@%ﬁ:ﬂ @Bm AR GesfiiHo £ MGﬂflﬁ\ﬁ'eﬁtﬂient Pofa 50%
replication was assayed using ej roan ,
met Hod ((Psuspengion gt the WW%@%A%W%%‘ 15, s
ggg g ; i t(asxﬁMpaél 4 atided w_:uéé Hneio smlﬁmta adyastissnir lg(‘mioinyipaﬁﬁvﬂ% This
. Jahl e, rovi des..exa s of..esul.ts_abtaine
sairy Db dacioRuty SR Ris S gty b o L RS
Tabl e Bttached o a BioRad HPLC and eluted with a linear NaCl gradient (0-2M) in buffer
TA.
20 The Vpu was prrified fo homogeneity - as determined on silver stained gels - onan
immmunoaffinity column as follows: HPLC fractions containing Vpn were desalted on
a NAP 25 column (Pharmacia) into buffer A and then mixcd with the antibody-
agarose beads for Ihr at room femperature. The Bc_:ads were washed thoroughly and
Vpu wag aluted by increasing the salt concentration to 2M. Protein was quantitated

25 using the BioRad dye binding aseay.

Fixample 7. Expression and Parification of Vpu in E.Coli.

The led P2GEXVpu (Fig. 1) was copstructed fo create an in-fiame gene fosion

between the GST and Vpu open-reading frames. This system enabled PTG-indncible
30  expression of the Vpu polypeptide fused to the C-terminus of GST and allowed

purification of the fusion protein by affinily chromatography on glutathione agarose.



Drug Patent of Cone. Positive Conmpound Contr ol
None- positive control 100% 4-phenyl benzoyl guani di ne
1026 54 2.59 i. 216 0.625 10 None - positive
control 100% (3 Bronoci nnanoyl)guanidine 10 3 5 1

@050"9, #s25 59 0.625 116 None - positive cgpiy
3-(t H]% I ?,IOYO- 10 11 et hyl ) ci nnanoyl guani di ne @!Zgﬁ%&é‘%

25 1.25 27 0.625 38 None-positive control 100%
5-(NN- 10 6. hexanethylene)art iloride 5 21 2.5 50
1. 25 19 0.625 30 WD 2004/ 1126&¥% PCT/ AU2004/ 000866

f o r s E?H%ﬂ Eev%lﬁ %Wm%oéé‘%;ﬁé %ﬁ?‘ﬁl@p"é’ R ‘ﬁ%%f“fe es 4t

cor r es ponads agelltdensith af dpprbimbiely @53 BARS 1Gid/Anfl islodiay veith low

(vsraec T RO RISy SRR T G5 Wt i cellr Satin

Tort a

5

10

15

20

25

30

- containing the cell debris and plasma membrane was prepared by lysozyme treatment

of the induced cells followed by a low-gpeed cenirifigation. Approximaiely 50% of
the GST-Vpu protein could be solubilised ﬁ\om this fraction using the zwitterionic
detergent CHAPS. Affinity chromatography using ghitathione-agarose beads was
nsed to enrich the fusion proteiri and thrombin was used fo ¢leave the fusion protein
at the high affinity thrombin site between the fusion pariners, liberating Vpu (Fig.
2A). Tn fractions ehited from the anion exchange column Vpa was the major protein
visible on silver stained gels (Fig. 2B, lane 1). Finally, Vpu was purified to apparent
hotrtogeneity on an immnnoaffinity cohumm (Fig. 2B, lane 2). The N-terminal amino
acid sequence of the protein band (excised from SDS-PAGE gels) corresponding to
the immumodefected protein confirmed its identity as Vpu.

Example 8. Reconstitution of Vpu in Phosphelipid: Vesicles.
Peoteoliposotnes containing Vpu were prepared by the detergent dilution method

(New, 1990). A mixture of Bpids (PEPC:P'S; 5:3:2; Img total lipid) dissolved in
chloroform was dried under a stream of nitrogen gas and resuspended in 0.1 ml of
potassium phosphate buffor (50mM pH 7.4) containing DTT (ImM). A 251 aliquot
containing purified Vpu was added, followed by octylglncoside to a final
concentration of 1. 23 % (wt/vol). This mixture was subject to thres rounds of
freezing in lignid nitrogen, thawing and sonication in a bath type sonicator (20-30
sec) and was then rapidly diluted into 200 volumes of the potassium phosphate buffer.
Proteoliposomes wore collscted by centrifugation at 400,000g for Ihr and resuspended

“in approximately 150yl of phosphate buffer.

Example 9. Assaying Vpn Ion Channel Activity

Purified Vpu wes tested for its ability to induce channel activify in plamar lipid
bilayers using standard techniques as deseribed elsewhere (Miller, 1986; and Piller et
al, 1996). The solutions in the CIS and TRANS chambers were separated by a

- Deltin™ plasﬁc‘ wall containing a small circuler hole of approximately 100pm



YCCNANVSLVKPTVYVYSRVXNLNSSEGVPDLLV) and a second
peptide conprising the first 40 am no acids of the

full length E protein which correspond to the
transnmenbrane domai n ( MYSPVSEETGTLI VNSVLLFLAFV VF

Weovsh LRLC) were synthesized manual ly us
chemb“sNtI?G;/%and solid 10 phase peptide synt hes*@%‘ﬂ@"m"“s“
. synthesis was done at the $i onol ecul ar Resource

Facility (John Curtin School of Medi cal Research,

ANW, Australia) using a Synph&hyR Peptide
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50 MM cbhsbnspdrfie @ example proline or adenine) leak out of the cell faster than they
can be synthesised so that the metabolites intracellular levels become limiting for
growth of the cel. Therehy, an E. co¥f cell expressing Vpu is mmable to grow in
minimal drop-out media Jacking adenine or proline, However, in the presence of a

30 drug that blocks the Vpu channel, the cell is once again able to re-establish its |
* transmembrane sodium gradicnt - due to the action of other ion purnps in the

nembrane - and the leakage of metabolites is prevented enabling growth,



experinments, ion currents due to SARS E protein ion

channel activity were observed after about 5 -15
m nutes of stirring. Activity was detected nore
rapidly and reliably 10 with a hol di ngg potential of

el y-100nV across the bilayer. Current
%‘gjg%’%ielg&t’ -100nV, (A) and at -60nV (B) in ﬁqTéA'é%“"“""’"S“
these experinments are shown in Figure 6. In that
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the full length SARS E protein. Therefore, the
selectivity filter for the SARS E 10 protein is nost
likely contained within the first forty am no acids of
the NNtermnal. SARS E Protein N-term nal peptide

di on channels in KC solution that

%é&lng?'%@sel ective for K+ ions conpared to Fﬂ“é(AUZ""‘”"”“S“
full-lengthEprotein. In five independent experinents
t he average channel reversal potential was +39.5 3.6
- mV, therefore the channel is agout 11 tinmes nore .
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HExample 15
Assay of Componnds in Planar YLipid B}la ers for Vpo Channel Blockm

Aclivity

25 Comopunds were chamcterized for their ability to block Vpu jon channel
sotivity reconstifuted fnto planar Hpid bilayets. Vu N-terminal peptide (residues 1-

. 32) dissolved in trifluoroethanol wag added to the IS chamber of the bilayer

apparatus and the solutions was stirred until ion currents were observed, mﬁcaﬁng
incorporation of one or more Vpu jon chaonels into the bilayer. Afier recording the

30  chennel activity for a fow minutes, drugs were added to the solntione in the CIS and

" TRANS chambers — with siirring - to a final concentration of 100pM. Channel

activity was then recorded for at least a further thtee minutes and the effeet of dmg
addition on jon current was determined by comparing the channel activity befors and
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662 Exanple 21.1 Results and Di scussi on. W have
shown that SARS E protein can formion channels in
WddotlyRhdsayer 10 nenbranes. The ion currents reve

sed
- at positi ve potentials, which denonstrates tﬁg\T’AU@"‘“ﬂ""S(‘;

protein ion channels are selective for nonoval ent
cations over nonoval ent -anions. 'E Protein |lon
channel s were about 37 times nofe sel ective for Na+

i ons ov bout 7.2 tinmes nore selective
for ket e G . B oo Biagnime dppefg ponaiapnei i bus
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of the N-term nal V\,hl ch contains the hydrophobic
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ion channel activity Dy cinnandy
obser vEuzamil, witly apery iinde porstierres expekis pifertive it blodligithe Vin
sol uti gian@nd four independent experinents in KC

sol ytion. Al known coronaviruses encode an E protein

witfih a hydrophobic N-terminus 5 transnmenbrane domain
* t her ef Talde & $uneasre BOCITpLARS IFhIPRIBS BieVou AL FInbA Hmag

channel s _on planar lipid bilayers. This indicates t

the E protein could be a suitable target Tor

- antivi€empamdgs and potential | yNstadp tResultspread of

coronavirus frominfected Expts.

Phenamil '3 3x Strong block
MIA 2 1x Strong block; 1x weak
Benzamil 10 3x pariial block; 7x no effect
EIPA 3 3x weak block:
HMA, . 1 1z Strong block:
(5-Phenyl-penta-2,4-dienoyl)gnanidine 6 6x sirong block
6-methoxy-2-naphthoylonanidine 5 5x strong block
(2-Chloraginnamoyi)guanidine 6 4x strong; 2x partial blocks

L 4x strong blocks; 1x no effect

3-(rifluoromethylcinnamoylgnanidine



host cells. Drugs that bl ock the B protein ion channel

could be effective antiviral therapy for the
treatment of several significant human and veterinary
coronavirus 10 di seases including SARS and the conmon
| e 22. Bacterial Bio-Assay for Screeni

g@%‘r’#%ggARS- CoV E nrotaln lon Chaanei- Bl B‘ET(PH@’%‘”""OS“
Drugs. 15 MRS-CoV E Protein lIon Channel inbibits
Bacterial Cell growh. A bio-assay of SARS-CoV E
protein function in bacterial c€l-ls was devel oped. A
synthetic cDNA fragment encodi ng SARS- CoV B protein

was cl oNdé-[3-ftGuanidmo-pastemmetitgh pl asmi d pPL451,

creat i nipraviorekeesiilrgvamiditch E prot eidn exirseergibiueksils no effect
t enper ad-pheeyibanehyigulnlidine as descri bed in ﬁ)gamglmmﬂ .

I nhi bi ta-ﬂethﬁéinﬁahﬁylgtamaﬁlb of E.coli 420 oﬁl ? g9
E prot 9B Ehithocihim grved as an-indj D%rb aitial
i on chalpgiyends Eﬁﬂ;% I ssi pating the nor 2y
gradi enj, gﬁg by the bacterig cell 5" b n’pl e
23. Co Qung creelgg usmgtheBcterl

for SA !ro"[[nmamcl E8) ot ei n. Pv Th é:ﬁwﬂs:;gfbm

gr owmt h g | i cat Pon &k paird ar
drugs 8 '53]‘ﬁ“3’2§§ﬁ8£ ¥ 14 - vere scored as
decri bé 4% 15, Table 7 Iidts theaddslogk for

i nhi bi t3i'”6‘?§h°6¥ %S— CoV E protein i A théxpaddélokl bio-
30 assayN-MethylN-igobgrgnileridy ot ei n knhi i parited blogls cor e/
4 of t iSFNEnyCORRPHDIARENdMD 2004/ 11268 Tx partial block

PCT/ Mé&ﬁﬁﬂ:%%&m - 77 3-di fluorogi nnqgrggdkg,mgl di ne
4. 5011w nrdi @fogﬁoﬁpgnoyl -guani di ne

t-buty eguanl dine 4.00 / 14 1
-(2- na yl guuni di ne 3. 88,/ 1g§$§;sc};
3-Chl o |n %Juan' ding. 3.87 / o6

- (cycl S dinfx sironz-black,

5- dlnethyI0|nn nDngaanldlne 3.63 / 1
Example 16 Compound Screening using the Bacterial Bio-Assay for the Vpu
protein. . ' .

5 The halos of growth around the site of application of particular drugs — s
described in example 14— were given 2 score between zero and six reflecting the size
and density of the zone of bacterial cell growth. Scores preater than 3 represent
strong inhibition of the Vpu protein; scores between 1.5 and 3 represent moderate
inhibition and scores between 0.01 and 1.5 represent fair inhibition,

10 .
Table 4 Lists the seores for inhibition of Vipu protein in the bacterial bio-assay,

Table 4
Vpu Inhibition
(score / # of fimes

Compound tested)
(3-Chloroginnamoyl)guanidine 4,38/4
{3-Bromocimmamoyl)guanidine 4,3/24
(2-Chlorecimamoylguanidine 4.0/4
(2-Bromocinnamoylguanidine 32
3-{triflupromethyl)cinnamoylgnanidine © 3712



i nnanoy

Br onoci nnanoyl ) guani di ne 3.15 / 27
napht hoyl guani di ne 3.13/3

ans- 3- (1- napt hyl ) acryl oyl guar Adine 3.38 / 2
i sopropyl oi nuanoyl guani dine 3.16 / 2

- rret hoxy- 2

- (N-Met hyl -

w&qulyiﬁ)@m | oride 3.13/2 3 phenyl ei nnarmyl
(2- Chl orochmanoyl ) guani di ne 3. 113

D| chI oroBenzam I Ii1Cl 3.00/2 henylci n_nam)ylg-uani di ne

2.75/2 (trifluoronethyl)cinnanoyl guanidi;

-(trif luoronethoxy)ei nnarmyl gu@ni di ne 2. 71/ 1
- et hox

-(& fluy 1rome Gl nna uanidlne 2.67, / 1
‘ 'Itz ?fé qg'ya]f%m? nnanoy| guaJ i di n&-5/2

ce 2.75 /1 1

'

hydr ochj’ i " E0¢ et hoxyci nnanoy! duani dHfe
2. 48/ 2 {ZaRa umw o uani di ne 2.4713 312
, 6-dichtoroch uani d| ne 2.25/.1 2.39355%2
, 4, 5-t g8tk _é;ﬁg}l, panidine 2.25 /f 1 2.9/4
- tert - ubyd.aliapeen 953 ing- 61/ 2 2.9/3
- t - but 8l #edighiaseay) 2.0011 2.9/3
br ono- &&m&ﬁmﬁmﬂm&rﬂ&@m ne - 2.00 /|1 ggp-
(4- Chl @rphedyiewmpyifgagidingi di ne 1. 94/ 2 ' 27&5
- t - but Plediykivammylggarddiiedi ne 1.86 / 1
+ eyel ohfUhlgiveimmmoyl)sganidinedi ne 1. 83! 1 choarrghr@rl de
.1.7512 ﬂiqymmdmpt -l -en-1-yl)ci nnarmyl guarg,gimne
1. 71112~ >Augsiipieranmtgygtidiguani di ne 1. 69/ 2 2.69/2
( 4- Hy dPisenrepyiinngs lgvgmézmlufdwéﬂcmdss /2 2.6/2
{ 3- phefy %ﬁﬂ%&fﬁlﬂm}ﬂ&%w@uam di ne 157/ 258/
| 3_ Nl tr 4-"- *I'IL?T m'.{n L_-..‘; | ue 2.54/3
- 1 1 uor RET HNAHEVPOREA g;ﬁg
1-n X )
c(at hylac "ﬁg qa 2572
' 442
(N N- O piil] hd 38/ A2
WN-bis(3phenylpropanayl)-N"-phenylguanidine 2.25/3
-Sthoxycinmamoylgnanidine 22572
(3~phenylpmpanoyl)-N'—phuylguamdme 2.21/3
A-{trifluoromethyl)cinmamoylgnanidine 2.2/2
(#Methoxymnnmoﬂlguammne 2.13/3
RD-t-butylemnamoviguanidine 2.13/2
d-methylemnamoylgunanidine 2.1/2
2-fluorocinnamoylguanidins 2.1/2
2-phenylcinnamoyiguanidine 212
N-(6-Hydroxy-2-napthoyl)—l\r-phmylguamd:ne 2.06/2
B-t-butylcinnamoyltenanidine 2062 -
3,4-difluorocinnamoylguanidine 2.06/2
5-(N N-hexamethylens)amtloride 1.9/31
3-flucrocinnamoylguanidine 1.92
3« bromo-z-me;ﬂmxycmnamoylguamdme 1.9/72
! . B-ethoxyeinnamoylguanidine 1.9/2
3,4-(methylenedioxylcinnamoylenanidine 1.88/2
(2-Methoxyoinrmamoyl)guanidine 1.2/4
2'4 DichloroBenzamil HC) 1772
2,3.5,6,-tetramethyleinnamoylguanidine 1.6/2
3. (2-napthy1)acryloy1guamdme 1.56/2 -
2~(1-napthylyacetoylgnanidine 1.56/2
2,3-difluorocinnamoylgnanidine 1.5672
(3-Methoxycinnamoyl)guanidine 1.52/6
4-isopropyleinnamoylguanidine 1.4/2
24, 6-rimethyleinnamoylguanidine 1.4/2
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napt hoyl guanidine 1.38 /2 (4-f |uorophenyl)am |l oride
1.38 /1 -(trif luoronethyl)cinnanoyl guani dine 1,38/1

- (6- Hydr oxy- 2- napt hoyl ) - Nphenyl guat idine 1.35/ 3
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Vo3 %1 guani di ne 1.32/3 WD 2004/ 112687  PCT/AU2004/000866
PCTIAU2004/000866 -78 enzani| hydrochl oride 1.32/2
3-methoxy -HVA 1.25/1 nethyl ci nnanoyl guani di ne 1.25 /
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Ci ghiidiee 1. 19/ 2 1.2/2
fieanil or i de 1.07/2 1.19/2
g eideepmdae 1, 00 / -1 - 1172
net hyl bhmﬂ\?i@}am@ﬂwﬂ?éﬁﬂﬁe 1.00 / 1 - lig
Fiyave nﬁ%@g ani di ne 1.00 /0 A7
88/ 2 09472
gtiani di ne 0, 88 / 2 0.9/5
Pafte 0.8212 095
P d ne 0.73/ 5 0.911
(1y1'guani dine 0.71 / 1 ahoyl geagi di ne
VRl.L ﬁ%ﬁﬁapnyl)guanldine Ol 69 32~
';%y & Schﬁfe 0.6713 0.81/2
S 1 0.8/2
it ine 0.63/ 2 B . 0382
inell ue 0.63 / 2 0.6%/2
4ammmmyﬁguanyﬂmamao 63/ 1 0.63/2
amyn thpiFysodropydmiithiiie 6. 57/2 0.6/3
)l agni et s midintraciging G- Fhenyl- :
2-pyrazinecarboxamide 0.6/2
Methylcmnamoyl)ﬂuamdme - 0.6/2
. cinamoylguanidine hydrochloride 0.6/2 -
{4-Chlorephenoxy-acetyl|guanidine 9.5612
-amidino-3-amino-5-phenyl-6-chloro-2- _ :
pyrazinecarboxamide 0.5/11
5-{4-fluorophenyl)amiloride 0.4/6
Yirans-2-Phenylcyclopropanecatbonyl)gnanidine 0.4/2
(2-Mifrocinnamoyl)guanidine . 042
trang-3-Furanacryoylgnanidine 0.38/2
1-napthoylguanidine 0.3/2
j5-tert-butylaminc-amiloride ] 0217
3-methoxy -HMA | 0.2/4
(3-phenylpropamoyl)guanidine , 0.2/4
4-1-butylcinmamoylguanidine ' 0.19/2
5-(N,M-Dimethyl)amiloride hydrochloride 012
NLN-Bis(3-phenylpropatioyl)guaniding 012
N-Benzoyl-N-cinnamoylguaniding 0.06/2

1-bromo-2-napthoylganidine _ 0.06/2

Example 17, Effect of Com onnds' on HIV Re ﬁcatfon in Haman Monocyies and

Macrophages.
] Human monocytes were jsolated from peripheral blood and cultured either for

5 24hr (one day old monocytes) or for 7 days to allow differentiation info monocyte
 derived mactophages (MDM). These cells were then exposed to cell-free preparations
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approxi mately 80% was observed at a concentration of 1

QuM and a reduction of approxinmately 50% was seen to
persist at 2Mtram 3-(1- napt hyl )ac yl oyl guat ddi ne.
Table S provides Virus titration data presented as %
ol (SARS CoV grown 20 for 48 hours
Woﬁo&ﬁfﬂs? conpounds). Table S Conpound Ave?égg‘%ﬁzta&mm“
Titre' Nanme Concentration TCID50 (x (uM 106)
control) -cirmanoyl guanidine 10 1.3 24 2 4.4 82
tram 3-(1- 10 1.15 22 n-thyl)a@&ryl oyl guani dine 2 2.45

46 6- ngt hOﬁlE&Ep@gEt ho?guam dine 10 5.95 111 1 2
6.35 11 0 25 WD 2004/112687
PCT/ AU2Q944 RODREE formbSh 26. Human 229E

Cor onav M&%ﬂ cation of a Peptide

. Cor r espesRtidefgnthegiet he 229E . E Protein A peptide

c or r espondi Agpepiide bdi@spbting th 88 8NendBHARE-CYVAliBiaft Tor2 and
TR SRISHGURIMNH PR

073554) . 4@ Miﬁ&%é@ﬁoa&@ﬂﬁﬂ%@lﬁ%ﬁ%méﬁm@em Str

and sol 1 d phase p e synt
done att® ?WW@%?&EW%MWSTWW
curtin mmmmw&a& HEEBE Ay Jm&%&ﬁs&% d golid

NG AR R M

manuf adaility (B mﬁztmahdidl of tefedical Rageaxcﬁ,@m Qubtld) usagk des,

hyar oxyBapiay RS H el b Floset itmiosigy e Crespp Az U8
t he syﬁ%@lg@@ywm&cﬂl@@dnsﬂuMe coupling and a

4-fol d excess of the amno acids. Tenporary a-N Fnoc-

pr ot ec EHxmapla 1 % Ppstidaptivificaigidved usi ng 20%pi peridine in
DVF.15 15 Thewvifs &4 &M&Jﬂﬁ&f&lﬁsﬁﬁﬁﬁé tHoYaSvekl

t he Prot. oPI usr, {i‘&’?’ i ggene |nc&s~ ?Hﬁt%%‘eg%m
manuf aét mﬁ??‘é’?‘i‘}"we’f Ti4lehen gERectaiopthe

dilute dhl]-lmgtﬂ moaitietn Ghemef driey of(ﬂﬁﬂmé phekEmiblfiunpdibdegtided M
urea, Qe@eﬁ&?&&%é%% b YH8L Qhihostd pRidss. To enrich the full-length E protein,
the follo*mng procedure was used, which relies on differential sobility of the
20 smaller molecules and full-length peptide. The crude preparation was suspended af 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 fiactions was extracted with 70% CELCN, 0.1% TFA, as above, two
more times. The insoluble material containing the E protein was dried using
.25 Speedvae an the weight of the final product was used to calculate the yield. The
purified peptide was analysed by Bruker Omniflex MAEDI-TOF mass spectromeiry
in HABA matrix at 2.5mg/ml in methanol at a 1:1 ratio and spestra were obtained in
the positive linear mode. A elear pest at m/z iatio- of 8,360,1 was seen as expected for
the calenlated molecular weight of full-length E protein and 4422.3 for the N-terminal
30 E protein. )
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Example 20.1. Pol lamide el eleciro shoresis
30 Punﬁedprotem was disselved to 1 mg/mi, 5 mg/m! and 10 mg/mi 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



vari ed between -100nV and +1 OCOnV to characterise the
size and polarity of current flow and enable the
reversal potential to be determned. In 15 experinents
where the cis chanber contai ned 500mM NaC sol uti on
AfhobdIf2dsh ans chanber contained 50 mM Nad  sol ut 0

t he average reversal potential 25 of the chgﬂﬁé}m” /000866
activity was calculated to be 22 7 (SHM nmV. In 13
experiments where the cis chanber contai ned 500mV KCl
solution and the trans chanber -73ont ai ned 50 mM.KC

sol uti on the average reversal potential of the

channel 303 supples versam on siacking el 6830% (CdEP@S); $etBSBWe-crdiied
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ci nnany. IT@HMe@&ﬁs@mt RheGbvir v&dagamem@ag% lcket ﬁﬁﬂé&ﬁé‘s%e
cu rfoe nl;]la{re% g\éﬁn@ﬂu? 3 Fggf:rq:%eém%ie&v]s %p&%@? %gwlgﬁr;gﬁ current actoss
Pot entﬂl%ﬁﬂa@zQMMEnmbmeenmreltmm}a n seven independent '
ook e R P i £8P,
indicating that the chaunels wers about 37 times more permcable to Nak jon than to
CI'ions. The reversal potential is close to the Na+ equilibrium pctentlai (+53mV),
25 t];erefora the channel is selective for Na+ ions. For these 7 experiments the channel
conductance varied between 95-164 pS; the average condnctance was 130 + 13 ps.
SARS E protein ion channel is slightly Tess selectivity for K ions than Na* ions.
- Figure 8b shows resording of currents in K solutions at a range of potentials. Tn
this expetiment the cnrsents reversed at +31 mV. In seven similar experiments B
30  protein ion channel average reversal potential was +34.5 2.5 mV, Therefore the
SARS E protein jon channel is about 7.2 titnes more penmeable to X ions than CT




25 A Dbi o-assay of 229E-CoV B -protein function in
bacterial cells was devel oped. A synthetic eDNA
fragnent encodi ng 229E- CoV E-protein was cloned into
the expression plasm d pPL451, creating a vector in

Wl by Hadasot ein expression is tenperature i
as described in Exanple 4. Inhibition of thep‘gl?‘giv]#hﬁdg?s“

E.coli cells expressing E protein at 37C was observed
—as an indicator of p7 ion channel 30 function
“dissipating the normal Na+ grad1%nt mai nt ai ned by the

bact er h@l; B &hdnSxperitian Ay@g%&gné éonggc%mc W&UZOO%/ 00%%6?

83 Exa e 30 Conpoun rreeni ng usin
Bl o Aswg%fhwer{am@dwwe@sssgmﬁgsn The hal os of

growth &eukpebaiid Gers bﬁtﬁn&fmﬁggédoﬁ%t%%v\gépne KV&I}G@ gor%réponded 1o

drugs - a%ﬁtgescn bed 1 n ex
decri be® rgiglaming aqlﬁ%ﬂféhed}ARﬁ@thtm “N-teonips! phide”
i nhi B t 20 THé %ﬁge:@méaﬁ;afeﬁﬁa@mabﬂsom&n PGk @:Eph%hentswas +46.3-

bi o- assgy s - %&9 22 E E pro =| n.  lInhibit
Conpound fscoF'g'fa X/ jﬁmﬂkﬂﬂn@ek@omzs
3; 4-di cfbh@mpmﬂﬂwﬂuguamn@aamﬁ*ﬁns TheSARSEprotamN~termmal

3nfl uor %ﬁ; e
Ti nnano ATk s Qg%ilmglm%cno on, channg]s with progernes like those of

3-i sopr M&WEQ@B@M Ohevefoteytb elettvity ke fo} 4@ SARStE

but yibCipAR@aRHBURRY HinBfred
2-t-buty nam)yl ugndlengﬁhm%eﬁrst forty amino acids of the N-terminal.
trans- 3- }? "SERIAL BpHdR it opdioBelunels idK Gleolution that

2-neth mmmmmecmmm 161% c&nﬁw&t@&@'ﬁxﬁhéﬁ@ﬁz@ﬂr&%”ﬂ fve
di ne 3.4 2 napt hyi Yacryl oyl guani di ne 3
phenyl cl ﬁ% ik 5&%.::.5%% < gy B WF@%W&%@@V

- (cycl Ohefort teohabney is)ahauﬂmaiﬁéﬁ b@teeintiieio X fons thian CF jons.
15 SDS-PAGE of the purified fill-length E protein peptide stiowed bands comresponding
1o the full-length B protein (Data not shown). Larger bands of varying size up to
about 20 &Da were detacted, suggesting that SARS E protein may form homo-
oligomers,

_'h

20 Examgle 21, SARS E grotem ion channe] is blocked by cinnamoviguanidine and

other componnds _
E pwoifein jon channel activity in NaCl solutions was significantly reduced
- (2 0.01, 16 expetiments) by addition of 100 to 200 pin cinmamoylgnanidine to the
CI8 chamber. The average cuirent across the bilayer was rednced to baseling by |
25 100pM cmnmmylg:mmdme In experiments when E protein jon channels had lngher
conduetance, 100 to 200 pM cinpamoulgnanidine reduced the average current across
the bilayer about 4 fold: Similarly, in four other experiments, 100 to 200 pM
cinnamoylguanidine blocked channels formed by full-length E protefn in KCY
solutions. In two additional experiments, the SARS E protein N-terminal peptide was
30 blocked by 100 to 200 M cimnamoylguanidine, demonstrating that the
cmmmylgumﬁﬁne-dmg-bindhg site s located within the first forty amino acids of



4- phenyl benzoyl goani di ne 23
3-(ttifluoronethyl)cionanoyl guani di ne 2.3
(4- Phenoxybenzoyl ) guani di ne 2.3
(trifluoromethyl)cinnanoyl guani di ne 2.3

-I-en I yl') ci nnanoyl guarridine 2.3

‘éﬁﬁﬁhgﬁgcfr manoyl ) guani di ue 2.0 5-(N, N  PCT/AUZ004/060866
hexaMdt hyl ene) ammoride 1.9 1- napthoylguanldlne 1.9
5- (4-fluorophenyl)amloride 1,8
(5- Phenyl - pent a- 2, 4- dlenoyl)guaﬁrdlne 1.8 (3

Bgr-, © :jnr) %F{?g’ogféhhgﬁ%@ilﬂg oo ]Cﬂléar g_ong:ounds tesied in bﬂaycrs for their effect

2- (tri fondherSARSHybtyia bue sl gploanth Thokes. 1. 5
6- not hoxy- 2- napht hoyl guani di ne 1.4

(4- Chl oroci nnanoyl ) guani dine 1.4

(3- tﬁ'@k&?@ nnanoyl ) guani di ne 1.4

5- br nnvlnuan|d|n9 1.4 .
5- (N, N— Di rret hyl ) am | o] ydrochl ori de 13 */Bdnction of ave
2004/ 1 : :

H A iant dirvran 1 1 =
%a?we‘g-ﬂ#%a.-fﬁ L A A YT
phenyl AL tine 1.0 78+ 0
, 6- di ¢OEOT PREARRDIEYILN -Bheadeunnidine 886
(2- Br ()%WWWMl zte 0.9 . 87+ 11
2,4, 6 ﬂ#ﬁm&m@wﬁmmﬂmuwn&hgganld|ne 0.9 886
(trang=ésBRbaypIsRrARIMRaAREAT DONYT ) gUaNT i 08

(3- Cnl or 08T NNATDYT ) guan o-me—0-8

2- (1- napt hyl )acet oyl guani di ne 0.8

2- et hyhel .  gua
. 2-cycl® 1 =

(4- Hydr oxy Wel’hambgvl@tyal SﬁRﬂlElﬁﬁateﬂi a:ﬁn forrn fon chanmels in lipid bilayer

et h@x yﬁ;&ﬁlﬂﬂ:@s UY Jod YRR Ersedaf) positive potentials, which demonstrates that
E protem fon channels are selestive for monovalent cations over monovalent anions.

" E protein Ion channels were about 37 times more selective for Na+ jons over Cl-ions
and about 7.2 times more éelective for K+ ions over Cl- ions. In over 60 experiments
the Na+ conductance of the E protein ion chatnel] varied fiom as low as 26 pS to as

15 Iugh a8 164 pS. SDS-PAGE showed that the E protein forms hmno—n]xgomem, and we
sartnised that the larger conduetances were probably due to aggregation of the E
protein pepiide leading to larger ion channels or the synchronous opening of many
ion channels, Single channel currents were observed in several experiments and from
these the channel conductance was saloulated to be voltage dependent, -

20 The first 40 amino acids of the N-terminal which contains the hydrophobio
domain of the SARS virus B protein is sufficient for the formation of fon chammels o
planar lipid bilayers, The N-terminal B protein ion channel has the same selectivity
and conductance as the fill-length E protein fon channel, .

The SARS virus full length E protein fon channel activity and N-terminal

25 domain E protein ion channel actiﬁty on planar lipid bilayers in NaCl and KCI
solutions wais inbibited by addition of betweer 1001M to 200uM
cimnamoylguaniding to the CIS chamber. Trhibition c;r partisl inhibition of the E
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temperature inducible, ss described in Bxample 4. Inhibition of the growth of E,coli

20  celle expressing E protein at 37°C was obsetved as an indicator of p7 ion channel
function dissipating the normsl Na+ gradient maintained by the bacterial cells.

Example 23, Compound Sereening nsing the Racterial Bio-Assay for SARS
corenavirns ¥, proiein. ‘

The halos of growth around the site of application of particular drugs — 2s described
in example 14 ~ were scored as decribed in example 15.
Table 7 lists the scores for inhibition of SARS-CoV E protein in the bacterial bio-
30 assay. .
Table 7
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Example 24. SARS Antiviral Assav for testing cnmgunn;:!s against replication of
SARS coronavirus (SARS-CoV). ' :

5 Compounds were tested against SARS-CoV (Hong Kong strain) using virus
. plague purified three times in Vero cells. Stock virus was generated by infecting
Vero cells at MOI = 1z TCIDsp per 100 cells.

Example 24.1 Screening for anti-viral activity using the virns microtitre assay
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Three selected conmounds were tested for acnwty agamst SARS-CoV
acvording to the method described in example 21, For trans—3~(1~

15 napthylacryloylguanidine and cinnamoylguanidine a decrease in virps titre of
approximately 80% was observed at a concentration of 10uM and a reduetion of
approximately 50% was seen to persist at 21M trans-3-(1-napthyl)acryloylgnanidine,

Table 8 provides Virus titration data presented as % of a control (SARS CoV grown
20 for 48 hours in the absence of compounds).

Table 8
Compound Average Titre
} Concentration TCIDsn x (%
P_fama {uM) 108 ) confral)
cinmamoylgnanidine ' . 10 1.3 24
- 2 44 82
trams-3-(1 10 115 22
napthylacryloylgnanidine 2 2.45 46
&pl@thoxy—;?-naphthoyigﬁanidinc 10 3,95 111
. ) 2 6.35 IR
Control | 0 5.35 100
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Yiots rbﬁe cnuph%g%and a 4-fold excess of the amino acids. Temporary o-N Fmoe-
proiceting groups were removed using 20%% piperidine in DMF,
15 Thecmde synthqﬁc pepﬁde was putified using the ProteoPlus™ kit {Qbiogene inc.
CA), following manfactures instructions. Briefly, the peptides were diluted in
loading buffer (60mM Ttis HCI pH 8.3, 6M urea, 3% SD3, 10% glycerol, 0.2%
Bromophenol bine, + 100 mM P-mercaptosthanol) and run-on 4-20% gradient
polyacrylamide gels (Gradipore, NSW, Australia) in tris-glycine electrophoresis
20 . buffer (25 naM Tris, 250 M glycine, 0.1% SDS). The peptides were stained with gel

code blue (Promega, NSW) and the bands corresponding to the full-length peptide
were excised out of the gal.

The gel slice was trausferred to the ProteoPLUS™ tubc and filled with tris-gly;ciné
25  electrophoresis buffer. The tubes were emerged in tris-glycine ele.ctrophoresis buffer
sad subjected to 100 volts 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 ccntriﬁlged at 13, 000 rpm for ! mimute. The purified

pept!des wete dried in a Speadvac and the weight of the final product was usad o
30 calcnlate the vield,
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and the trans chamber contained 50 mM NaCl solution, the average reversal potential
25 ofthe channel activity was calentated to be 22 7 (SEM) V. In 13 expetiments
whors the cis chamber contained 500mM KC1 solation and the frans chamber
contained 50 1M KCl solution, the average reversal potential of the channel activity
+ was calculated to be 38 24 (SEM) mV. These tesults indicate that the 2208 E protein .

- forms cation selective i fon channcls that are shghtly more selective for K* than for
" 30 Na'ioms.
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Ton Channel—Blﬂclnn Druags,

: 229E—CQV E-protein Ton Channel inhibits Bacteu'nl Cell orowih,

2 A biofassay of 229E-CoV E-protein function in bacterial cells was developed, A
synthetic cDNA fragment encoding 229E-CoV E-protein was cloned jito the
- expression plasmid PPLASI, creatmg a veotor in which B protein expression is
temperature inducible, as dfmn'bed in Example 4. Inhibition of the growth of E.coli
cells expressing E protein at 37 °C was observed as an indicator of 77 ion channel
30 function dissipating the normal Na+ gradient maintained by the bacterial cells,
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varied between -100nV and+100nV to characterise the
site and polarity of current A flow and enable the
reversal potential to be determ ned. hi 14 experinents
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ans chanber contai ned 50 mvWNaC sol ution
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Example 31: Antiviral Assav for testing compounds against replication of human

- toropavirns 220F (220F).

To dgterminé the antiviral activity of compounds against tmman coronavirus
229E replication (ATCC VR-740), an assay measuring reduction in the number of



A bio-assay of MiV E-protein function in bacteri al
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encodi ng MEV B-protein was cloned into the expression

plasmd pPL451, creating a vector in which E protei n

REksSh@n is tenperature inducible, as describ
Exanp eag | nhibition of the growth of E. coI?CTé‘%WO%“’O“OS“

expressing E protein 15 at 37C was observed as an
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conmpounds or the appropriate |evel of solvent used for
the conpounds (control). Plates were subsequently

i ncubated at 37C (in 5% C02) for 16 - 24 hours post
infection, after which tinme culture supernatant was
RETR) d the cells were stained with 0.1%cryst al
violg?gggﬁution in 20% et hanol for 10 ninuteggﬁeﬁiﬁgggmm
20 were counted in all wells and the percentage
reduction in plaque nunber conpared to solvent

control was cal cul ated. Measurefiénts were perfornmed in
duplicate to .9 ggru

of '3:"1%"‘- $Human OC LT ORAVITE
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T SO R et B ol Disliug Bobled RU6ECEAX): P aving

- - br e r - - di e i di Toxi

S i %%“g‘%%%rl‘r&?aéeﬁibﬁw%ﬁw GRS pells Bhis asthepaged o
S611  (ipfe@isbrfhuent mpndayeny bymgﬁgsg}s;gm&ﬁ EwBiissuddlhde plates by

i | i ne. 97/ 8,88 | .
?IA‘:‘ gﬂm”g % %%gﬁ%t% glg.la gt ﬁll{l g%(ﬁ 84‘ SDRIOX. Oc%l qu&g],l g;-r !‘,E‘i‘% at 35°C in 3%C0Oy,
(2-Bro ,T’ququwgm T (e H tﬁnn@d@ﬂdﬁpl&@i BitlhAdsBmedinm (DMEM
(4- Met GheRRAWRY | VOB UafH 's&ﬁrg%%tém%%\%g{)% i%%éo%cenﬁ-aﬁons of

(a- Mot gaani di ne

. hyl ci nnamyl ) !
3, 4-di éﬁ%‘f‘%ﬁ "Eﬁ’ﬁﬁwrpaﬁam pirelven psed fon 8 sorg@inms (control).

2- ( ey c|Rtdudxvete subetubntly Showaikd ansest MOQ} %r%?i#s. fﬁ& tfoction,
3’4'1g'f uoroci.nna | guani dl nc. Toxi ¢ 91/ 2 50/1
30t purdE A Plgo Reraaiant ep harveatpdsand oglinlar debris removed by
et hoxy cemdtagaiyd £ 6600ixhifore1 0 D Sk B-hidded aERiSH A8y LAHRE of
PCT/ A%Bgﬁ&%%ggs%pemamnt were added to daploate wells of & 96-well Maxi-Sorb
plate; 100ui of RIPA buffer was added per well with mixing and the plate was
covered and incubated at 4°C overnight to enable protein binding to the plastic wells,
20 The next day, the coating solation was discarded, wells were washed thoroughly with
PBST, and blocking of unoccupied protein binding sites was performed by incubation
. in 1% BSA in PBS for 1.5 hours. The antibody recognising 0043 N-protein was
used at 1/800 dilution in PBS (1hr at 37°C) and the secondary antibody (goat-arti-
mouse alkaline phosphatase) was used for the colour development reaction. Optical
25 density of the vells was read at 405 nm and the effect of compounds determined by
comparison of the level of signal in presence of compound to level of signal from the
solvent control,

Example 33: Effect of compounds in OC43 antiviral assay

Compounds were screened for activity against OC43 replication according to the
- method described in example 22. Results are shown in Table 11.

30
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5 Exzample 34. Mouse Hepatitis Viras (MHV),

Synthesis and Purification of a Peptide Corresponding fo the MEV-AS9 E

Protein. ‘
A peptide corresponding to the fill-length MBV-AS59 E profein (sequence:
¥ _MF‘NLFLTDTVWYVGQHFIFAV_CLMVTHVVAFLASIKLCIQLCGLCNTL :
VLSPSIYLYDRSKQLYKYYNEEMRLPLLEVDDIL accession number NP_068673)
* was synthesized manually nsing FMOC chemistry and solid phase peptide synthesis
The synthesis was dong at the Biomolecular Resource Facility (John Curtin Schoo! of
Medical Research, ANU, Australia) ﬁsing 2 Symphony® Pepﬁde Synthesiser from
15 Protein Technologies Fnc.(Wobuzn, MS, USA) according to the manufacturers = -
 Instructions to give C-terminal amides, the coupling was done with HETU and
hydroxybenzotriazole in N-methylpyrrolidone. Bach of the synthesis cycles nsed
double coupling and a 4-fold excess of the amino acids, Temporary ¢-N Fmoo-
protecting pronps were removed using 20% piperidine in DMF.
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Phen 4- dlenoyl)guanld ne 27
cycll%h >%§/‘|‘E ﬂ’iﬂ}ﬁ‘bﬁ%ﬂﬁ*du ne 100 / 2 7412 1611
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Example 35: MHV-E protein Torms fon chanmels i in planar lipid bilayers.
Lipid bilayer studfes were performed as deseribed elsewhere (Sunstrom, 1996;
~ Miller, 1986). A lipid mixture of palmitoyl-oleoyl-phosphatidylethanolamine,

20 * palmitoyl-oleoyl-phosphatidylserine and palmitoyl-oleoyl-phosphatidyloholine
(5:3:2) (Avanti Polar Lipids, Alabaster, Alabama) was vsed, The lipid mixinre was
painted onto an aperture 6f 150-200 pn in the wall of 2 1 m! delrin cup. The aperture
separates two chambers, cis and trans, both containing salt solutions at different '
concentrations. The cis chamber was connested to ground and the trans chamber to

25 the input of an Axopaich 200 amphﬁer Normally the cis chamber ¢ontained cither
500 mM NaCl or 560mM KC? and the trans 50 mM NaCl or 50mM KCL. The bilayer
formation was monitored electtically by the amplitude of the enrrent 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 il channal

30 activity was seen. The currents were filtered at 1000 Hz digitized at 5000 Hz and
stored on magnetic digk.



N - bss(ﬁ%%&é@ﬂ@ﬁ%&& tsARARY

3enzyoyl guani di ne 211 3912 14/1

Benzoyl - N -ci nnanoyl guanidine O | 0/1 14/1
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1/ 1 E‘X% ‘2%41*11 to gharaptorjsp thy sjge gud polarity of current

, 3,5, Gmmmmﬁmwhmvmﬁmeﬁhgw@meﬁp 68 /2 0/ 1
Benzani | hydrochloride 0/1 26/1 0/ 1 6-1odoam |oride

28/1 111 0/In14 eperisBing (s thionis plrabtrvehtanetS06m®x ML dodation
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- ( 6- FI GO0 SSmNlsefyior. the avsq%@rfwe@alaﬁmah@f tapbannglgptivity
-511  was calculated to be 13 26 (SEM) mV. These results indicate that the MAV E protein

forms cation selective ion channels that are more selective for Na* than for X jons.
15 ~ Figute 11 shows examples of raw current date for the MHV B fon channel at
various holding potentials (ois relative tp trans) in asymmetrical NaCl solufions
(500/50 mM), The graph is a representative plot of average bilayer cutrent (pA; Y-
- axis) versus holding potential (mV; x-axis). |

20 Example 36. Chemieal compounds inhibit the jon channel activity of the MV E
protein synthetic peptide, ' :
To test compounds for their ability to block or ofherwise inhibit thejon

channel formed by MHV E protein, small aliquots of solutions containing the

componnds were added to the squeous solutions bathing planar lipids in which the
25  peptide channel activity had been reconstituted and the effect of the compound

addition on the fonic currents was recorded and measured,

Compowund stock solutions were typically prepared at 500 mM in DMSO. This

soluﬁon was further diluted to 50 mM, or-lower concentration in 50% DMSOQ/50%

methanol and 2 pl of the appropriately diluted compound was added to the ois and/or
30  trans chambers to vield the desircd final consentration. '
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-1911 Exanple 41. Porcine Respiratory Cor oﬁlilc-]I;lf‘g{u%mmU0866
(PRCV)- Antiviral Assayfor testing conmpounds agaut st
replication of porcine respiratory 5 coronavirns
(PRCV). To deternine the antlvrP?aI activity of
conpounds agaj nst orC|ne ira coronavi rus
replicati on%(th 5‘5 Izﬁ?@ﬂ ddition of LOPM

reduct i mmamnylgdmdm tortla:e:lis uaimHaf @eHile Sedkodd BREnY Mw through the
nmonol ayﬁhﬁ, Ry infected ST cells (procine fetal
testis ce |ne }ATCC CRL- 1746) was devel oped:

Confluent ST cells in 6 well 10 plates were infected
wi th3a quaternary passage of porcine respiratory virus
( PRCV) stral gARSlO Fi;lt threesdl | ut |Pons 101, 50 and

al | ow v& b@@ssaloﬂfm Etvrqtm ﬁ:lacttiosm b?Malneﬁadvassla@pmht}ammetm

Soap! acohatiafin bodilt noflmNESLRY HEARE Bfledlh hethia
vel |, G8hfiuserdng %VW%@%&EM@W s tempeppirre ipdycibley as
Mi Xt ur elektyibeddh ExsbnbRg. Iﬂhﬂnﬂ‘aﬁ PR IsEGh Bmmﬁfce%ﬁ]g Elorotein

to con tration so that the s val unme

o3ty B MR B Bt e Hs el 1S dyioeisg e
each conmehNeodridmnt ©dinziaayiyebaeteriiinelis/ ol une of

eonpot nd/ sol vent never exceeded 0. 07% of the vol une 20

Con‘pourﬂg-!&ere { est ed for anti-plaque forning act ivity
at faour concentrations, O luM |uM | QM and 20QuM

Ei t her ’I&tahdlnscoﬁgremh@munﬂm ofdpplivaion Sf papticalapérigsoragBadoribled
each cdmezemple i +were soQei by dsbribothinreganpler 501 ned WO

2004/ 112687 PCT/ AU2004/ 000866 -101 where the sane

vol %re dhpscappedorghifalipooMEYE poteinfinghe bapisdal bio-assay.
ove ayl‘ﬁia? aIIovved to set at roomtenp for 20 mlls.

The pl were then incubated at 37C for 2 days. The

nonol ayers were then fixed and stai ned ovgMHVEpromin

roomtenperature by adding Im/well of 0.5%:hibitiy| ene

bl ue, #% formal dehyde, Overlay agarose anc Teedt in

\Aasthm rinc anf qu i

nonol azé?“p’@" o a@o% f . conpounds |i n PRCV

anti vi %Tb TP AHOYISU oride 42
4-t-butylcinn ylguamdme 4.1
3-{trifluoromethoxy)cinnamoylguaniding ' 4.1
It-butylcinnamoylgnanidine ' 40
3. 4-dichlorocinnamoylguanidine 3.8
2,3~difluorocinnamoylguanidine 3.8
[2-t-butylcinnamoyvlgnanidine 3.8
3-phenyleinnamoylguanidine 37
2-phenylcinnamoylguanidine ' 34
5-bromo-2-methoxyeinnamoylguanidine 3.3
2-(cyclobex-1-en-1yljcinnamoylguanidine 33




Compounds were screened for activity agai nst PRCV
replication according to 10 the nethod described in
exanpl e 29. Table 14 provides EC50 val ues for sone
tested conpounds. Table 14 Conpound ECSO (um
gv %’(}!ﬂ thyI ene)ani |l oride 0.06
0XYy- 2- napht hoyl guai.ii di ne 0. 04
ci rwanoyl guani di ne 0. 08
N- ( 3- phenyl propanoyl ) - N - phenyl guani dine 19 3
met hyl ci t manoyl gaani di ne 1.43 3. )
-(3Bronogi nnanoyl ) guani di ne 112 - _
(t r ans- SLiofengR g tiypmoaneidine bony| )guanl dilne L7 2
trans-3 \('«}Y‘Jlﬁ%tl 11yyQeinyamyylevpnidivedi ne 19. 1 2.9
2-(2-v,_r(b'9@€1¥$ fogylayignimidioe 119. 6 15 Exanpl e #8.
Bovi ne ©SrBimamethybcinnamoylgrianidine Assay for testing.s
conmpoung$-aagdvinetylopigpinidiat i on of bovi ne cofonayiy as
I fuogranedyimemorigiaiting vi r al activi{y of27
conpou < hepgaytrrpoyllmmwiidie cor onavirus ' repl | cat izan

P(_?TIAU2004I()00866

(ATCC =8t anﬁwyamﬂﬂnﬁeasurl ng reduction in2he.
nunber %?’d'ﬁlﬂ oflevamditei n nonol ayers of | BCV2.3

i nf ect %rbrsm eptianaaprigiaridioki dney cel | |ipe , ATCC
CCL- 22)-etBoxy fluent MDBK cell 5 ints6 well
pl at es [nER Thepgoxigranifingi t h * a secondary paspagel@gf BQV
with s'Bawnym@ﬁnt@amdmerus diluted to 10,55 as8d I T

in 25 P@@‘/“%‘P@W@de a range of plaques nupber 87t o
‘ . [@dbraplpspiadidtdimedevinidine was WO 2004/ 112683

PCT/ AUdSGpgowesyDsugndine . added per wel |
' %m%&%mfﬂ’%ﬂwqmre i ncubat ed for

n alxol une
onelBr tg

~—+

pelfylimgageripidiee cel |'s. The viral supetfatar

al | ow
was refviadlomramsmayigsmidingg  over | ay cont aijni ngl-2%
Seap! agé-EReFddeapyylpumigion| 500 FCS was added 12 eagh
wel | . £t stiylogiemilagide ed wer e added td thel.l
over | aypt H"é{ °d| luting the 5 conpoundg frohta OfSM
frozen° o gfatl on so that tHe sahk
vol ume( oL Bﬂlﬂ’%’&’ﬂ?ent woul d be added to the
_overla eﬂ@ﬁ’{ﬂ‘fm’&%' tion of conpound. Th&
vol une never exceeded {0. 0788 of the
vol umet 0¥, IJH' henﬂﬁéa’%‘g!levent used tlo dl‘bﬁsol ve
conpou a&ﬁ" W&W _
oxycimmamoyl)guani 0 g
(2 Methnxyemnmnoy!)guamdme - 0.8
3-fluorocinnamoylgnanidine 0.8
2-fluorocimmamoylguanidine 0.8
2, 4-dichlorocinnamolyguanidine ' 08
2-gthylcinnamoylguanidine . 0.8
- [(2-Chlorocinnamoyl)guanidine - 07
(4-Hydroxyvinnamoyl)guanidine 0.7
2-ethoxycinnamoylguanidine 0.7
2-napthoylgnanidine 0.6
(trans-2-Phenyleyclopropanecarbonylguanidine : 0.6 -
5-(N,N-Dimethyl)amiloride hydrochloride 0.5
5-(4-fluorophenyl)amiloride : 0.5
3-methylcinnamoylgnanidine 0.5
(3-Chlovocinnamoyl)guanidine 1. 04
4-methyleinnamoylgnanidine 0.4
4-ethoxyeinnamoylgnanidine - 04
2-(1-napthyDacetoylgnanidine 04




m xed in equal proportions. Con'pounds wer e test ed

‘Tabl e 1

fbr.anti plaque formng activity 10 at four
concentrations, o.luM |[uM | QuM and 20uM
Quadruplicates were perforned at each concentration.
GUYoh 1 18sswer e performed where the sanme vol unFCTIg{JZOMIOOOSGG
sol vent was added to the overlay. The overlay wa

allowed to set at roomtenp far 20 minx. The pl ates
wer e t.hen incubated at” 37C for 7 days. The nonol ayers

" were then fixed and stained byfaddi ng | muwel I of 0.5%

met hyl en d]lﬁl ue. 4% JIS f.ar mal dehyde. . Exanple 44:
Ef f ect i glcjﬁ%?y % - ant|V|raI assay Com%’Unds

=113 . .
Were sg ORI ai nst BCV rep|i cation
accordlg%gé g yienan g%"@%g’ﬁ bed in exanpl e %-f_

|g‘l_aan Rpaniing ues,.for sone tested 0230

CONPOUNES: —reaior e ~CEANY 4850 v .3
(3- Br oy Wi’ THALT i ne 3 .03
3- (triforol DB fanoy | guani dino 3 0.2
6- met ho 02'::" WS ni di ne. 9 0.2
5- (N, N-;E i ii; "“”: oride . 9 ' gi
trans na;@xi_ " %a\éld%uam di ne 13 o

ci nnam uani
(5- PheI%Yigiaro ""” dfianoxlananiding; o o5 b (201

vapthyl)acetoylguanldlne 99 (trans 2
Phenyl cycl opr opanecar bonyl ) guani di ne 109

" N-( 3- phenyl propauoyl ) - N- phenyl guani di ne 156

4- phen I ber}zo uam}dl ne 190 V\D 2004/ 112687 .

Lou chammlhem ijpat itis Cvirus P? Pr ot ¢ €in |

Testing of nt.h I de for channel actjvity
in artifi chlda?émn:ﬁ% ﬂﬂ?%ﬁ%" g Pt MITY, remticatiore
pr ot ei FTRFMEYCHER MBSZ VIRAE4R elpataytneasuﬁhmﬁor(drMum%— of

\ngau:%ﬂg&ﬁ@ﬁENLVI Ao er AW%W%%%E&M

YAF lpped: First, Aviseywordang stack s prepared b amplification i N@ICe
per f or &t 1265 ARSATTOEVLY. 5 ENORR thellabdd & infedt X0 Ehent A -

monolayers of L929 cells grown in 6-well tissue culture plates by exposure to the
' virus at an MO of 0.01 pfiveell or 1 pffeel for 30 minutes at 37°C in 5%CO,. The

_ infective inoculurn was removed and replaced with fresh medinm (DMEM

15 supplemented with 10% horse serum) coﬁtainiilg 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 houts 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 covnted in all wells and the percentage reduction in piaque number compared to
solvent control was calculated. Measurements were performed in duplicate to
quadroplicate wells,

Example 40. Eifect of compounds in MHYV antiviral assay.
Table 13 provides the results obtained from this study.
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pronoter) were cotransfected Into HeLa cells infected
Wth the vaccima virus strain VvTF7.3 (expresses T7
RNA pol ynerase) and cul ture supernatants were
collected for BLISA assay after 16 hours incubati on.

Qﬁ@[ﬁg , Assay of the ability of conpounds t
nnt Men i on channel 20 functional activi ?R}T’A'TW@@”“““S“

two met hods of detecting p7 ion channel functional
"activity, described in Exanples 33-35, were enployed
to assay the ability of conpound® to inhibit the p7
channel, In the case of Exanple 33, conpounds were

t est ed ngthyjaﬁhgm@ghgn;cﬁﬁé to inhibit 2071

activity in planar lipid bilayers. |

Exanpl e Ea? re tested r,.thejr,.abil.i )
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Antiviral Assay for testlng conmpounds anaf nst

replication of eqU|ne arteritis virus (EEAV). 5 To
det er

e
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assay

+021 %0 F¥6) SBEE, WL st pepiienti f pptcingu
_forqu(h&mwyg _ofEAV |nfected BHK- 21 cells (ATCC

ped: A virus stock was anpljfied in

RK— 13 ceI | 06‘%%3@(9@”‘3’7')31 sty oheompOyERSs azeind RorGiBRIRIgoy

. 1 nf ect cpdpabihg RPkcaisi A TET a1Rs2384), ﬁ%ﬂﬁeﬁﬁkﬂgsem&m the
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_testis cell line, ATCC CRI-1746) was developed: Confluent ST celle in 6 well
10 plates wexe infected with & quaternary passage of poreine respiratory virus (PFRCV)
strain AR310 at three dilutions 10, 50" and 10 in PBS to provide a range of
| plaques numbers to count.  100ul of diluted virus was added per-well in a volume of
Imi of media. Plates were incubated for one howr on a rocking platform at roor

. temperatuce to allow virus to adsorb to cells. The viral snpematant was removed and
15 2mlAwell of ovetlay containing 1% Seaplaque agaross in 1x MEM, 5% FCB was
added o each well. Compounds to be tested were added to the over]ajr mixiure by
diluting the compounds from frozen stock to a conceniration so that the same volume
. of compound/solvent would be added to the overlay for each concentration of
compound, The volome of compétmd/solvent never exceeded 0.07% of the volume
20 ofthe overlay. The solvent nsed to dissolve compounds was DMSO and methanol
mixed in equal proportions. Compounds were tested for anti-plaque forming activity
" at four concentrations, 0.1uM, 1uM, 10uM and 20uM. Either duplicates ot
quadruplicates were petformed at cach congentration, Controle were performed




37C 5% CO2 The infective inoculumwas renoved and nd

the cells were overlayed wth a 1% sea pl ague overl ay
(Canbrex Bl o Science) in MEM containing 10% FCS
containing and 10, 5 or 1 .iMof conpounds to be

W the appropriate Ievel of solvent used for

{ he %zlr%%{)ands (control). Plates were subsequ%ﬂ’i‘wo““’”‘ms“
i ncubated at 15 37C (m 5% C02) for 3 days post-:

infection, after which time culture supernatant was
removed and the ceIIs wer e sta-ﬂ(ﬁed ‘with 0.1 %crystal l

vi ol et gﬂ_l ution | é@?t hanol §g04/ 11

PCT/ AUZBEA 6 BRsahine ofolven was plded th fhe gietei a&lawse
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t 0 quatly Widing taliwelind0/5% mEhyienabipd, é%B'ﬂmaIEﬁfYé% tOI(Bﬂay agarose and

conpou EAY.s ki
sc?g)gng%ﬁ Sgpmactlgrb?;yggal nst EAQI/1 rep |cat| on

according to the nethod described in exanple 35.
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Exanpl e .53 Dengue Fl avivirns Peptide Synthesis of
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done Pepti Ge bym tesTser—for ot
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C t er jith SN ng was dohe wi t hHH%BTU
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- of t yseo oouol € coupl g and g3 2
4-f ol g—exeess—ot - a4 Iem,erury a- N
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20%pi jpears- ivapinyDacigrlsuidine| e 54. I ncor por ati on 19t
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Example 43, Buvme Coronavirus.
Antiviral Assav for testing compounids agamst replication of boving coronaviras

(BCV). .
20 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 ling ;ATCC

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

a secondary passage of BCV with serially diluted virns diluted to 10, 55 and 10™ in
25 PBS to provide a yange of plaques numbers to count. 100u) of diluted virus was
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cimamoylguanidine C 42
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(trans-2-Phenylcyclopropanecarbonygunanidine 109
N-(3-phenylpropanoyl)-N-phenylgusnidine 156

25 Lipid bilayer studies were perforned as descri bed
el sewhere (Sunstrom 1996, Mller, 1986). A lipid
m xture of pal m toyl -ol eoyl - phosphat i dyl et hauol anane,
WD 20041112687 PCT/ AU2004/ 000866 -110
bl A%ess Ol eoyl - phosphat i dyl serine and
pa n1(oy+ ol eoyl - phosphati dyl chol i ne (5: 3: ZYCP%yﬁﬂWWMMT

"Pol ar Lipids, Al abaster, Al abama) was used. The lipid

m xture was painted onto an aperture of 150-200 tan
inthe wall of al m delrln ctid2- The aperture
separates two chanbers, and trans, both containing

sal t sofdjed rpEelypa H?I?IF%?fé ofguedis, FlaiRs Pateitprbated farong higo
chanber albasitaaBobectkelo Preoumdurataitias fhdRal AN2ARRIN of
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generate current ra potenti a
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The pr oda ammaadﬂﬁdommwﬁafa@mﬁﬂﬁv@ B@eéa@ao 8% of the volume
act | was seen.

stirred until ne \Y; urrents
ver o 1ot ag TheRebe it el s SRS wSOBAT i geptan
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bi | ayeryr meﬁtrbdé@&d@ Eo'ﬂ{er o%g:lay Gﬂ%‘%ﬁiay /ad diblvbd/to YR S 8GR B for |

wi thin 15-30° : xamet hvl ene

ani | or 20 &g F’Whiss VieEs t\l%ﬁ%weé at Yl fon A Arvey Thyapqnolayers were
of t heneaemmaa shifiedby MiddigQviveil 60004 Mtiildne BRI €.

Sol Yk i %ns 50 mMVvHVA wer e prepared by first making a

500 ‘Triv"S6} %h 20 i.n DMSO. This sol-ution was fruther
di | ut ed to 50 m\/IHI\/A using 0.1 MHC .. 2 ptl of the 50

m Hwﬂmnﬁ@eg&r&&%k_xﬁn@hanﬁ%hmm%Channe' |
activi fy was seéen ned 1 nil of
sol ut i SRR TIPR ageesef fig petizisisaing BEYVireplicaion pegprding ¢ they)

25 Exaneliod BdoribAlthiewinpel 31 ASERYS Hrovidds G850 Adus RFBRRIEEa
aga st Effe ts of. Den e flavivirns against

evt 8 ‘t| on Corrpounds were tested at” 10, 5, 2,5,

.1.25 and 0. 625 pM for activity against Dengue |

strai nﬁﬁ@?gi using a cytoproliferation assay which
measures..the effect of dengue virus infection on

prolifleration of  Ll%ompepnd hesus macaqlie nBEREWMK| dpey
30 cell (3Brombeneimtylidiel [s were infecled with a

4-phenylbenzoylguanidine ' 180




-1I'l conmpared to uninfected controls. The infected
cells were then plated at 1.5x103 cells per well in a
96 well plate. Negative controls (no virus, no
experinmental conpound), positive controls (virus, no

al conpound), and cytotoxicity controls
Eexpﬁe‘{ﬁqﬁﬁgzt al conpound, no virus) were run wtrEaK0ses

drug assay. The cultures were 5 allowed to grow for 7
days.and then Al amar Blue, a fluorescent dye that ,
measures the nmetabolismof th#&3cultures (red/ox), was
added to each culture and the fluorescence value for
each c&Eamy REpANS LS MUY The negative control without

eXpe“Iﬂi%@dneld&]@mm,qﬁhsﬂvﬁﬂdﬁ‘mﬁd xed at 100% The
positive controls and the cultures W|th conpound wer e
scor edTiying eil aSyhthbtic By Reptide fonshans ginraeS i tigi g
percentage of 10 the ne ative control, At | east six

replicate mep@smlﬂn@ mo@uPﬁ@ncO@é@ﬁﬂ@ﬁwhhﬁémlﬂim

condj t L ynetRiih %ﬁaﬁﬁ%aﬂﬁo& QlfeRgs i n Dengue.
antiviral assay 15 Table 18 Drug Antiviral Conc.

Per cen
P oo S AIANSAEL R e cprvao vy ATy G WL
cont r oLLILACBORABAIO 17.1% 5 38.6% 2.5. 58 3% 1;25

72.6% 0.625 76. 6%q(2 chl oroci nnano di n
control 0L bilpssstpdissereregreiorged B Wg@@m@my 1986 A

2.5, 2@nidMcndes o abiioPifleoyi-hdSh Hidyldlianolamine, patmitoyl-oleoyi-

10 phosphatidylserine and palmitoyl-oleoyl-phosphatidylecholine (5:3:2) (Avanti Polar
Lipids, Alabaster, Alabama) was nsed. The lipid mixture was painted onto an aperture
of 150-200 wm in the wall of a 1 ml delrin cup. The aperture separates iwo chambers,
cis and irans, both containing salt solutions at different concentrations, The cis
chamber was connected to ground and the teang chamber to the input of an Axopatch

15 200 amplifier. Normally the cis chamber contained 500 M KC) and th trans 50
7iM KCL The bilayer formation was monitored electrionlly by the amplitude of fie

~ ¢utrent pulse generated by a current ranap. The potentiale were measured in the fans
chamber with respect to the cis. The fmteii: was addédAto the cis chamber and stirred
until channel activity was seen. The currents were filiered at 1000 Hz, digitized at

20 2000 Hz and stored or magnetic disk. The P7 peptide was dissolved in 2,2,2- |

'\ triffuorethanol (TFE) at 10mg/ml. 10l of this was added to the cis chamber of the
bilayer which was stirred. Chaxmel activity was seen within 15-20 min.

When the P7 peptide was added to the cis chamber and stirred, channe] activity
was recorded. The potential in the trans chambar was -80 mV and the currents are
25 downwatds, The cutrents reversed at +50 mV close to the potassiom. equilibrinm
potential in these solutions indicaﬁﬁg that the channels were cation-selective. The
amplitude of the open-channel peak is 1.7 pA corresponding o a 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 ahout -+40 mV in this experiment. In some experiments the solntion in the



Trans-3- 1-n lith dine No ative.control 0 NA
Positive control O 80.4% 10 6. 8% WD 2004/ 112687
PCT/ AU2004/ 000866 412 5 12.4% 2.5. 38.7% 1.25 73.7%
0.625 77.70 N A - not applicable Exanple 58:
E\’Q)Sioﬁz!/\i%s‘?o”el ation between Bacterial Assay

|-v1| ral Assays -5 Exanple 58.1 Positive c%ﬁ?l‘P‘gﬁf’a?H’“&?f‘“A

betvveen VimBacterial Assay and anti-MW-1 -bata. A

~.correlative study was perfornmed to neasure correlation
- between the activity scores asmﬁgned t o conmpounds

tested i.n,th assa -and the ability of |
t hese c%ﬁ%’ ﬁ%ﬁ%@‘ﬁﬂ "t“dlllﬁ‘?l"fl $lin the wang ghamber, (Tht P7 peptide
assay. dBmprdmpi erkBts that rbRishdol ogy The p24-anti gen

-~ data for twelve conpounds representing various

substituted aryl.- guanidi nes was conpared with the
activity sﬁml@rgewmadmmmhmmewmmm ichi&ents

VPU BaGH@k ot $5Rmont el . S SRERLHIMNNES, opat the

initiall ¥ rank order ed or ctiveness

order- f &smmwbewmnnaaﬂaﬁdmmﬂw
all 15 mmwuetz\;a*a@mbﬂ@n SthBalthdd izt vn,g E‘h‘%
the. gr E‘&ﬁ"s ggess The rank or der

anti - HV- assa tern ned based on the overall

- average value of p24 antigen neasured in culture

with ”?LZ““%&‘%%’%@S’S%%% i %??é#?ﬂs%%%ﬁio”%a@%ﬁ@s rested

ef f ect PPEneRdeneslofideEBMAK or ders generated were
then conpared stati stl cally by generating the

Spearman’' s _.Rank correl ation 20 coefficient. Exanple
58,3 ResAPEmpfieE] PERtide pradpoed rbanal eptivitgnAddition of 2 it of 50

_cor rel gyl BMAGe & tis aﬂama&m@b s%z%nﬁ‘ﬁkuﬁt‘é% %saﬁp%%grﬁg LRS!

StFtIS.tI%? table of critic v

gFﬁ'& HYEs Blogkpt Cbﬁ’éeitavwwmc@ﬁrhmwmdeﬁﬁh 100 pv

o gm fwsmﬁmuwm&&y 'R b ieshndaR, Quldh)ch

19a). L ﬁg%g% o%b H'E'I glf erent conpari son of ﬁé@{;ﬁoﬁo}

Bacterlerf JQ/Y 3 r Wth a yes/no score for

whet her ‘the anti-viral data indicated a p24 reduction

of at | eaﬁﬁﬁeﬂjﬂ)%'lM CaClz was added 1o the cis chamber (K solutions) the reversal
20 potential of the currents produced by P7 peptide shifted to more negative potentials

indicating a decrease 1 m the Px/Pe ratio,

‘When the cis chamber contained 500 mM CaCl, and the trans chamber 50 mM

CaCl, both positive and negative currents were seen at potentlals around +20 mV and
25 it was not possible to determine a reversal potenhal

Example 46. Recombinant Expression of HCV p7 protein,
Two cDNA fragments, each encoding the same polypeptide cotresponding fo
the amino acid sequence of the HCV-1a p7 protein, were synthesiset commercially
30 by GeneScript. The tivo cDNAs differed in nucleetide 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 (“cDp7.mam)” codons ware biased for expression in
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order of magnitude, aligned the "yes' group of

conpounds with the top 6 conpounds by the bacteri al
assay (Table 19b). WD 2004/112687 PCT/ AU2004/ 000866
-113 These results are indicative that a positive
$08d/Abdge@n exi sts between bacterial assays h
gﬁ%ivﬂﬁgﬁeassays as perfornmed-according to tﬁgﬂgpé@gﬁ?&“
i nvention. The bacterial assay may therefore be a
useful tool in screening for compounds that exhibit
anti-viral activity. 5 Table 19%- Conpari son of Rank

or der of ef.ic of ubstjtuted acyl - guanldlnes
in the VB ]éé§ kit “%HFPﬁﬁP%mﬁg

Conpou Wtﬁ ﬁagmeasfsmpqe@ﬁn m ARl CBTend dﬁrcldhé’cﬂlﬂto vectors

order SePlmpHaDAART il vfus pfenady Jf b U%g,%”FI hyl')

ei nnano
C|nnanﬁm¥mm3@ﬁélhmﬂ . 0 trans- 3 1- th 1 1o 1 'dine

5.5 7 2.25 6 nethox -2~a litho 1 aniline 5.5 5 0.25
4 ben benzo 1 dlne 7 11 16 (5- 1 enta-2,4-lien 1

dlnt 8 ] 9 .12 9 hen

henyi e ?é“"’éﬁ‘?@%%%‘%“m @ﬁ%‘@%iﬂéﬂ@%ﬁ%ﬁ

‘corr el PP EESFIPT %fwmé Gmtem i Hegellend @Glexpiaivhef swall

1 9 b 1 %ﬁwﬁmsa\@% 1\@%@ EdadR, Wi ﬂh@@ﬁé p:btén%%ﬂnces budding.
%ﬁz‘gggﬁm mn c annels c%:en%aﬂcg Lu e aly het

reductl oeﬁ A dding of heterologous virus

particles. Thercfore, to assess budding enhancement by p7 it was co-expressed with

the HTV-1 Gag protein in Hel 2 cells, and VLP release into the culture medinm was

measured by Gag FLISA. To achieve this, the plasmids peDNAp7 (pc DNA3.1 =
peDp7.mam as described in Example 20, p7 expressed under control of the T7

15 promoter) and peDNAGag (HIV-1 Gag protein expressed under oontrol of the T7

promoter) were cotransfected into HeLa cells infected with the vaccinia virus strain

VIF7.3 (expresses T7 RNA polymerase) and cnlture supernatants were collecied for

BLISA assay after 16 hours incrbation. :

. Example 48 Assav of the sbility of compounds fo juhibit p7 ion channel -
20 functional actlyity.
The two methods of detecting p7 ion channel fmnctional activity, described in
Examples 33-33, were employed to assay the ability of compounds to inhibit the p7

channel.‘ In the case of Example 33, compownds were tested for their ability to inhibit i

p7 channel activity in planar lipid bilayers. In the case of Example 35 compounds
25 were tested for their ability to reduce the number of VLPs released from cells
expressing both p7 and HIV-1 Gag.

30
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- concl@ntNagtsiagivst mufintaihed by Swanmmidicellsgi vi ng rise to two
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gener atmembR5e tdin P25 nG hhifd B BRASHA Ric LRL r]%% 87
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Table 16 lists the scores for inhibition of HCV p7 pcrotem in the bacterial bip-nssay.

Table 16
HCV p7 protein
Inhibition .
© | (score/# of times

. Compound N ' tested)
2,3-dimethylcinnamoylguanidine 38872
2,4,6-trimethylcinnamoylenanidine ’ 37571
5-brome-2-fluorocinnamoylguanidine 3.73/6
(4-BromocinnamoyDguanidine : 3.47 /14
2, 3-dirnethyloinnamoylguanidine : 343 /4
5-(trifluoromethylcinnamoylguanidine ' ' 33443
A-{trifinoromethyl)cinnamoylguanidine 3,33/
t-methoxy-2-naphthoylguanidine : 33373
(2-Chlorocinnamoyl)gnanidine 331/6
(4-Chlorocinnamoylsuanidine 3.16/4
(2-BromocinnamoyDguanidine - 3.00/3
2,6-dichlorocinnamoylguanidine 3.00/3
(3-Bromocinnamoyl)guanidine 29273
(3-Chlorocinmmamoyl)guaniding - 27513
R.(triftnoromethyl)cinnamoylguanidine 2.63/3
(4-Phencxybenzoyl)guanidine 2631




Applications” (2nd edn): Mendenhall, W, Scheaffer,

RL., & Wackerly, DD. Duxbury Press, Boston
Massachusetts - 1981] was used to conpare rank orders.
Briefly, this involved calculating the Sum of squares
(W%S)(m éﬁtgt;e di fferences between rank val ues for
onpound.and then generating the Spearman' sPREA
Correl ation coefficient (Rs) 25 according to the
formula: Rs -1-(6.SS/n(n2-1)), where it is the nunber

each
[§2004/000866

. of conpounds ranked (96 in thi-®7ease). Rs is then
" conpar eg tp a Table of critical values to determ ne

stati st%‘&?" y?g\"f’é’é‘mGP val ues). Exanplle 58269/3

s table sunmmarisgs thdsR&

3 IpEiding oyl t of the i|ndi cA4ed
ween rank orders. [WO 24272

47000866 - 115- Tabl e |20 2~3gf2
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bu@hﬁhnaﬁo;&@ﬁﬁﬁnand the antiviral agsay $

t hat MdBepdteheyigadnidagsay rank order for the »2j39pm
conpoufifhiplgeed-2idatiabyaudident | ypgsi t| vel y corzgyat ed
with t Relcinsarkoybriighenylgpenidinat ed by the MHV| pl agus i1
Povwregy Bmphleﬂmdglnhﬁdr@hhndecorrel atipn betopgen

t he asgay<it; _indicative that eit hler asaayt

maybe I‘tl’énﬂiy hepylziemididounds t hat jray  2@/1 :
uscM { [%’ﬂl’ﬁ‘ﬂ’aﬂ& M Phegyl by be a usefa®/t ool
in scrpa YRRyl nds that exhi bit{ antil-%¥% al
acti vil Y 'F°‘.‘1 © ‘g‘forrel ation Betwden Pdréééht

i nhi bi kl, hlaque formati oy and 229E488/1

®scor es assi gned ft

corrpougorWﬁgﬁngﬁ @mén % he Human Coronavi rus ééﬁB E
(3NiReGimbAleuidde assay and the pergent

i nhi br 4-ethexyeainidiigmelidhy t hese conpounds i1 thel]a?ga '
; ). 20

g‘- -. §)§&ﬁ A posi tive corrlel atg glﬁvvas

Cor onagittglrc2 2ab-pbyigiaidassay. Exanpl e 58. ¢
229E m@hesﬁmbpmpmmﬁm&ﬂ)gmﬂaba for 97 conpgipds
scr eerfetthayeimep, 1.63/1
[2.3.5,6 »tetramethylcmnamoylguanidina 1.51 /2
4-phenylcinnamoylgpanidine © 151
trans-3-Furanacryoylguanidine . 1.38/1
N-(6-Hydroxy-2-napthoyl)-N*phenylguanidine 13871
(2-FuranacryloyDguanidine, 1.381
3 (¢yclohex-1-en-l-yl)smnamoy]guamdma 13272
cinnamoylguanidine hydrochloride 1322
5-(N,N-hexamethylene)amiloride ) ' 12874
2,3-diffuorocinmamoylguanidine 1.24/1
2-(1-napthyDacetoylgnanidine : 1.14/1
(a-Methylcinnamoylgnanidine 11441
(2-Nitrocinnamoylguanidine ' 1.14 /1
6-Iodoamiloride 1131
3,4-(methylenedioxy)cinnamoylguanidine '- 113 /1
R-ethoxycimnamoylguanidine 1.00/1
cinnamoylguanidine ' 1.00 /1
2-phenyleimmamoylguanidine 1.00/1
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| east percent plaque reduction and rank orders were
assigned to the list of conmpounds. Simlarly, a rank
order list was generated for the 229E E bacteri al
Weassayescores for the sanme 97 conpounds.

or nore conpounds had the sane score, the ra%@g%oﬁg@"s“
for that group were averaged. 25 Spearnman's
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Statistics with Applications" -¥¥2"f|l edn): Mendenhall,
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a useful tool In screening for conmpounds that exhibrt
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nmodi fi cations tion also includes all the
. st eps, Btf"g‘ai? Aqggﬁ&@h PIOAEY ‘i‘f&énth”“m"emf

plaques formed in monolayers of EAV infected BHK-21 cells (ATCC CCL-10) was
developed: A virus stock wes amplified in RK-13 cells (ATCC CCL-37) and this was
then used to infect confluent monolayers of BHK-21 cells grown in 6-well tissue

10 culfure plates by exposure to the virns at an MOI of 5X1 07 pfaeell for 1 hour et

 37°C 5% COp. The infective inocntum was removed and nd the cells were overlayed

with a 19 sea plaque overlay (Cambrex Bio Science) in MEM containing 10% FCS
contalmng and 10, 50r 1 uM of compounﬂs 1o be tested or the appropriate level of
solvent used for the compounds {control). Plates were subsequenﬂy incubated at

15 37°C (in 5% COg) for 3 days post Infection, after which time enltnre supernatant was
removed and the cells were stained with 0.1% crystal violet éoluﬁon in 20% ethanol



25 referred to or indicated in this specification,

individually or collectively, and any and all

conmbi nations of any two or nore of said steps or
features. WO 2004/ 112687 PCT/ AU2004/ 000866 -117
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Tan, Y. H (1992 FuI I -I .engt h eDNA 25 sequence of dengue
type |Exs RpmmeFadvirust r ai n S275/ 90). Virol ogy 1.88°

(2),95 bi2iPef Handkevirkd M benP: E._and Di xon, N E.,
Escheric | a.co I N press 1996) Yamato, .
Kot #ni , X ““Pm[;‘}? FSAg L thp M Pleewmeaﬁmemsmel
Jour nadtramﬁmg&omlszmlmil’u@hmm;t ry, 269: 5729 (1994) 30
Rosen,, &Eﬁﬁl’ﬁ}".ﬁﬁﬁ]ﬁ ﬁ‘,ﬁ!gé-‘rﬁrﬂxﬁiﬁﬁ% systens. .
E_scherg HEGETVL &3 MA)v%ssynggmsedusmg
the Fmoc method, The synthes:s was done on a Symphony Peptide Synthesiser form
Protein Technologies Inc (Tucson, Arizone) 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
acids. Temporary o-N Fuoc-protecting groups were removed using 20% piperidine in
DMF. :

Example 54, Inco poration of Dengue M virus protein into lipid bilayers

28 Lipid bilayer studies were performed as described elsewhere (Sunstrom, 1996;
Miller, 1986), A lipid mixture of palnitoyl-oleoyl-phosphatidylethanolamine,
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the 50 mM HMA was added_ fo the m:_; chamber after charmel activity was seeti. The

cis chamber contained | mi of sohrtion making the final concentration of HMA 100
HM.

25 Exam]:gle 56, Antiviral Assnz for testing componnds against Effects of Dengne
favivirns against cyteproliferation.

Componnds were tested at 10, 5, 2.5, 1.25 and 0.625 ;M for activity aginst
Dengue 1 strain Hawaii using 2 cytopro]iferaﬁon assay which measures the effect of
dmgue 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 cultures would be significantly reduced



Wl lbold, D., Hoffinant, S. and Rosch, P., Eur J

Bi oohem 245(3):581-8 (1997) Way, V., Kinder, it,
Federau, T., Henklein, P. Bechinger, B. and Schubert,
U, 8iochemstry, 38(16):5272-82(1999) 5 -120- THE

FeNobBuRER! NI NG THE | NVENTI ON ARE AS FOLLOWS; 5 1.
anti vi rgg compound of Formula | ONR3 R I—F‘f\T’AwoﬁfQOS“

| or pharmaceutically acceptable salts thereof,
wherein, 10 R = Ro N\ . i : NN Sy R\)RRf/Ra
9' /'RLI / D-121 Rk CRhI-IH-Rj 1061\ I / N %\

O O / i 8@%'[0 vﬁga{]? cc‘ntrglfa rﬁg de pg&g %Qrte'u%’eng agg gt%esr:lm’ cslls
per-well in a 96 well plate. Negative confrols (no v1rus, no experimental compound),
positive controls {(virus, no experimental compoud), and eytotoxicity controls

. (experimental compound, no viras) were run with each drug assay. The culinres were
5 allowed to grow for 7 days and then Alsmar Blue, a fhrorescent dye that measures the
metabolism of the cultures (red/ox), was added to esch culture and the Flucrescence
value for each culture was measured; The negative control without experimental
compound or virus was fixed at 100%. The positive c@mls and the caltures with
compound were scored by calculating their average fluorescence as a percentage of
10  the negative control, At least six replivate wells were measured for cach expmmental

condition,
-Example 57 Effect of compounds in Dengme antiviral assay:
15 Tablel8
Drug | Antiviral '
. Cong. .| Percent of ‘
Drog pM | Negative '
Control
cinnamoylguanidine
Negative control | () NA
Positive control 0 | 765%
10 17.1%
~ 5 - 38.6%
2.5. 58.3%
1.25 72.6%
0.625 76.6%
{2~chlorocinmamoyl)enanidine

| Negative control | 0 NA
Positive control 1] 20.3%

10 8.4%
5 -1.7%
2.5, 22.7% -
1.25 52.5%
0.625 | 64.3% )
_ '.[tra.ns-3-(1-naphﬂ1 Dacryloylguanidine
Negative control 0 NA

Positive control 0 £0.4%
10 6.8%




and wherein 10 X= hydrogen, hydroxy, nitro, halo,

Cl . 6al kyl, d -6al kyl oxy, C3-bcycl oal kyl,
hal o-substituted Cl. 6al kyl, hal o-substituted Cl _
6al kyl oxy, phenyl, d _5al keneyl, C3.6cycl oal keneyl,
@b@@{h}g%@pxy, or benzo; Ra, Rb, Re , Rd, Re

R, R, R, Rpindependently = 1§T!B§2004%90866
hydrogen am no, hal o, CI_b5al kyl, d _5al kyl oxy, -

hydroxy, aryl, substitut ed aryl, substituted anino,
mono or dial kyl - substituted artil#ro,
cycl oal kyl 1 -substituted am no,
-122- H3C, NK—H2N-N-+—INH2. 0 orlzw.f,g"’e;_ Ry , R
i ndependen = 3 wﬁﬁ’y hal o, or C _5
al kyl ; R Fhyaroger—aiipe; o~ G _sal kyl,

RyeH-0¢ ‘0,625 71 ibstrtut ed aryI -

d _5a| A
subst i %e’d%g ﬁ%?j’féal kyl - subst ituted amno, 5
cycl oal kyl - subst i tut ed am no, aryl- subst i tut ed am.no,

Pr S,

R2, R3 or-: 10 R4 cannot be hydrogen benzyI or

subs§ i g ebsnmhmeermﬂgﬁ@ vi o
C6H5CH=CH, y f?)genoan een > a1 AsSay and anti-HIV-1

be ph&&%; V\hen R, is phenyl, R2 |s hydrogen and R3-
i s benzoyl Aﬁﬁrelaﬁfmﬂﬂyh&peki’WrDWmeaﬂJ& MﬁihoRbetW&nthcacnmty

phenyl scﬁ% %ﬂéﬂqp ﬁéﬂl’%‘%‘%ie%%‘%‘ﬁké’\él@ﬁ BRéter oo %V&P“ggé’ R

.when Rm%@OW%m%!tWhMmmaﬁ4 is hydrogen

R2 cannot be. benzyl or phenyl; when R is phenyl, R2

i sy dEegesle SR8 Me@iivaslbod e phen'y_l together with R4 20

as benzoyl; and when R, is.phenyl, R2 is hydrogen R3
and R4 Wﬁﬂﬂmﬂw Toatwileneopipounds representing varions substituted acyl-

guanidines was compared with the activity scores obtained for those compotnds in
the Vpu bacterial asszy. The data from each assay was jnitially rank ordered for
effectiveness. The rank order for the Vpu bactetial assay was determined from all

15  activify scores, the highest score indicating the greatest effectiveness. The rank order

. for the anti-HIV-1 assay was determined based on the overall average value of p24

antigen measured in cultore supernatants at all of the drug concenfrations tested, with
ths lowest score indicating the greatest effectiveness, The tWo rank orders generated
were then compared statistically by gencrating the Spearman’s Rank correlation .

20 coefficient. -

Example 58.3. Resnlts and Conclusion
The Spearman’s correlation coctficient was 0,785 which, by comparison with

2 statrstrcal table of critical values (for n=12), indicates that the two rank orders are
25- significantly positively corralated (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 ndicated a p24 reduction of at least one
order of magnitude, aligned the “yes” gronp of compounds with the top 6 compounds
by the bacterial assay (Table 19b). .



2. A pharmaceutical conposition conprising an

antiviral conmpound according to claim1l and

optionally one or nore pharnaceutical 25 acceptable
carriers or derivatives. -123- 3. The pharnaceutica
TR n according to claim3, further ris

one gﬁh%%?e known an?|V|raI conpounds or nnlggﬂ%ggmgﬂm&m
A nethod for reducing, retarding or otherw se

inhibiting growth and/or 5 replication of a virus )
conprising contacting a cell ini®eted with said virus

or exposed t©o said, viru a _compound according to
claim1. 5. Sﬁé?sﬁ“ $CEBY%E%?IP‘FSH§@ fevslatipr Xists bewembaterial

cel | expaye ehthb‘: aativiral assays mq:aﬁsmﬁd RorG8FHo WelphddGht ﬁ@énqon. The

-cell wi gy, ﬁﬂ%&gyﬁwﬂ%ﬁgg Sty %&éﬁ%}%ﬁ%npé@ﬁgﬁﬁ@ms that exhibit

met hod of .down Te atin
functi offfirEeefity in a cell infected with a virus,
conprsi sing contacting said cell with a conpound

accor di Tublé Pa Cltcaﬂm-ﬂon ol'i!aik nrﬁ&%f@ﬁ!cﬂ:?gf ﬁcs%’srtﬂt&paé:tylo

any one_of,..cl aj wherein safd virus 1S
Lent i vi el [ﬁ ?fb'faﬁ'(ﬁﬁ 255H Pl M-BRY aspaxi m 7,

wherei n said Lent I Vi rus i's Human |'nmunodefi ci ency

Virus \l‘ll V} Zn I|| frethod F,:"Cnrg' Rro-to claim 9
wher ein said corrpo‘fma is sel ec{ Bacimalasay fo ‘bup din2
consi s B-Bﬂm%mnab:%"l)gdhﬁdﬁf' IRLRE= R Jy:%R\I'QI. ik f er 0
(3-Brg DY eV A I A AThg ve o M dinie Z 2’ 0
(2 Chl [CTA o ﬁ ar1re, 3 3
(2-Brg 0 U U e, ) y) 0
3-(tri 50 gUdIII UI5“§ 7 20
5- br O [ G-nakitok P B-nsHb G guam h meT5 3 3 0';;5
3- et hyd Ol ne, 7 57! 16
2- et INyS-gticiy)perRys, SRRk iRdme 8 9. . 1
2, 3-di m.@yéng]pfbgﬁgw_muam ding, —Crpmanoyjt ot cH—re— 5
6- met hpheyyl@sanidiplt hoyl guani di ng, trans-3 T
- ( 1- nhBthyeihglersskiipidguant di ne,| 1o 5 i
2-(2-napthylacetoylguanidine 1] 10 ]
(trans-2- 12 8 16 -
phenyleyclopropanecarbonyl)suaniding
- Sumdir2 | 615
Spearman correlauon cogfficient | D.785 .
Tabio 19b, e | 20401
io :
: Componnds Vpu inl
Ovdered by p24 rank order Bacfl;rial af;c;i-g:}; rﬁiﬁ:;g:;%n
' score __order P24 assay?
(3~bromomnnamoyl)guamdme 4.3 1 yes -
S{mﬂnommethy])cmnamoylguamdme 3.7 2 yes
3-methyleinnamoylguanidine .34 3 yes
citinamoylevanidine 3.0 4 : ¥es
trang -3-(1-napthyDacryloylguaniding 2.9 5.5 yes
6-methoxy-2-naphthoylepanidine 1 29 3.5 VoS
. | 4-phenylbenzoyleuanidine : 2.3 7 no
(5~pheny]-2‘ta-2,4-dianozl!guam‘dine 2.6 8 no
N-(3-phenylpropanoyl)-N°- 2.2 9 no
phenylguanidine
Hexamethylene amiloride 1.9 10 10
2-(2-napthyl)acetoylguanidine 1.2 11 no




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, -124-
2- etyl ci nnanmoyl guani di ne,

I nnanoyl ) guani di ne, 2- napt hoyl guapi.dj
évﬁgﬁg 1% yI ci nnanoyl guani di ne, %T‘?A&%moos“
3-i sopropyl ci nnanoyl guani di ne hydr ochl ori de,

(5- Phenyl - pent a- 2, 4- di enoyl ) guani di ne,

3- phenyIC|nnanDnguan|d|ne ~114-

( 4- Br oppet-ppanoy-guan-di-ne; : :
. 5-(3' - Eff" WiB 2 4-£|eno%?guani$2ne, no

3- (CyC - Hat ‘yl guai eHHe;

3- (trlfluoronethoxy)0|nnanoylguanldlne
2-(trifluoronethyl)cinnanoyl guani di ne,
N, N - bi s(3phenyl propanoyl ) - N'- phenylguanidiné

(4- N@thoxy0|nnannyl)guanldlne——

i tme? E;Iy |C1C ! % gﬁ%r% %%ﬁ'ﬁ‘lzﬂd"l"% Gaen hetween the activity scores assigned to

2-fl uommmdﬂ?ﬂlﬁﬂg-&tai’m@ﬂm;lse Hepatitis Virus E-protein bacterial bio-assay
2- ph@”%&i‘h@ e?%_‘ﬂ

N-(6 Hydroxy 2- napt ﬁ&ly %ﬁbyﬁe”’ﬁ;?“éplj’g?ﬁséufh%I}’IWSﬂHEPaHHSVlms
' bUM%’i%myl guani di ne, :

t-

4- d|f|uor00|nnan0ylguan|d|ne
(N 0 . B\MIedlel ani | ori de,
quorOC|nna | guani di ne,
b
e

r ono- 2- MK rpﬁqﬁ:imw%ﬁﬁtﬁoﬁ compounds screened were sorted from
tho tbd@ ﬂﬁ!%ﬁﬂeﬁh&ﬁ lieAnction and rank vrders were assigned to the list of

3, ox ci_nnappyl guani di ne,
ﬂ/ét ﬁﬂ'wij/!&lpﬂﬂ ¥%p c data generated by EXPOSUTE to both 10pM and
1pM concentrations of the compounds, giving tise to two rank order lists.
Similarly, & rank order list was generated for the MHEVE hagterial bioassay scores Afor the
_ same 96 compounds. Where one or morg compounds had the same score, the rank valuss

3-
3
5-
3-
5-
3

for that group were averaged.

20 Spearman’s statistical test for [as described in “Mathematical Statistios with
Applications” (™ edn): Mendenhall, W., Scheaffer, RL.& Wackerly, DD, Duxbury
Press, Boston Massachussits — 1981] was used to compare rank orders, Briefly, this
involved calculating the Sum of squares (SS) of the differences between rank values for
each compound, and then generating the Spearman’s Rank Correlation coefficicnt (Rs)

25 according to the formula: Rs = 1-(6.55/n(n®-1)), where n is the number of sotpounds
ranked (96 in this case). Rs is then compared fo a Table of critical valnes to determine
statistical significance (P values). '

Example 58.6. Summarv of Results;
30 This table smmmarises the Rs and P vahies getierated as a result of the indicated

pairwise comparisons between rank orders.



2'4 D chl oroBenazam | HCl

2,3,5,6, -tetranet hyl ci nnanoyl guani di ne,
3- (2-napt hyl ) acryl oyl guani di ne,
2- (1-napt hyl ) acet oyl guani di ne,
o308l {hésor OCi nnanoyl guani di ne,
(3- Met hoxyci nnanoy! ) guani di ne, PCT/AU2004/000366
4-i sopropyl ci nnanoyl-guani di ne,
2,4, 6-trinmethyl ci nnanoyl guani di ne,

N- (ci nnanmoyl ) - N phenyl guani di nel1s- 2- (cycl ohex- | -en-1
yl)
(4- Hydroxyci yl ) guani di ne,
4- phenyl ci nnanoyl guani di ne, s , : :
4-fLuo!5%$Hﬂﬁm®ylguanidine, P Five correlatior
N, N - bi Blagueituoanm) Playus H@RENY T gUaTMETME, 5055 -
(2- Fur @gnacryl oyl Yguani dr ne, TPhemam | mettanesu

Ci nnarmyl,%ﬁg%dl ne, 2-(2-napthyl)acet oyI guani di ne,

salt, PBewram | hYehaeRl OpIe] - 130m 590 R
(3-Ni t[oci nnanoyl 34 €, bEﬂ@‘fegl guam:;ysuﬁc, 7
A N ]

(4- Phehoxybenzoyk kgidems r| S pdgdns- llcpy en—-

) . \ No
-yl ) ci nnanoyl guant di ne,
5- (N hyl - Neisgbut yl ) ani | ori de,
2-cycl g Hani di ne,

4- et hoxyci nmwclogiemnﬂamm of 96 compounds assayed in the bac’senal bio-

2, 4-
5. ( N-g IE;%I yf&lﬂ_ | e;ﬁg%ﬁgi %%r ﬁ%wqfat F’J@é’E bacterial assay rank order for the
N-ami dicrareyadsiested 15@%%%1"13%@?1 anirefatd O wiih (b SRl brders generated

2- pyraZ:IyﬂﬁMl\b %uoﬁés#ﬁrl dé;gﬁd%&% a}.l&%aegv tﬂeassays

C|nnanD anj.di.ne hy och
[ (4- Chft %&‘T‘E‘h JoEH Y b idised o identify compounds tha may .
N-am dieset. e hﬁfﬁﬁﬂ?mﬁf‘ﬁﬂh}rtﬁef%'b% R tool in screening for

10 compmmds that exhlblt anti-virsl activity.

Example 58.8. Correlation Between Percent inhibition of 229E-Elagile formaﬁng

and 220E-F bacterial bin-assay score.

A positive correlation was seen between the activity scores assigﬁed 0
15 compounds when tested in the Human Coronavirus 2298 E-protein bacterial bio-
assgy and the pm’cent inhibition exhibited by these commpounds in the Human
Coronavirus 2298 blaque aseay.

Examgle 58.9. Method: . : :
20 * 229F plaque reduction activity data for 97 compounds scresned against 2.5 M
commpound concentration were sorted from greatest to least percent plaque reduction and
rank orders were assigned to the list of corapounds. Similarly, a rank order list wag
generated for the 229F E bacterial bioassay scores for the same 97 compounds. ‘Where one
or more compounds had the same score, the rank values for that group were averaged.
23 )
Spearman’s statistical test for [as described in “Mathematical Statisties with Applications”
(2" edn): Mendenhall, W., Scheaffer, RL.,& Wackerly, DD. Duxbury Press, Boston



pyrazi necar boxam de, 5-(4-fluorophenyl)am | oride,

(trans-2- Phenyl cycl opr opanecar bonyl ) guani di ne,
(2- Ni troci nnanoyl ) guani di ne,
trans- 3- Fur anacryoyl guani di ne, 1- napt hoyl guani di ne,

?"é’tlﬁﬁ"téﬂ%%t yl am no-am | oride, 3-nethoxy-HVA, POT/AT2004/000866

Eropanoyl)guanidine,
4-t - butyl ci nnanoyl guani di ne, :
5-(N, N-Di net hyl )am | ori de hydrochl ori de,
N, N - Bi s( 3- phenyl propanoyl ) guanriidi ne,

N Benzo&l -N -ci nnanoyl guani di ne and 1-brono-2-napt ho

y| guani Ypsseshuseis - HPRY sk vaed e carpastanl RifleroBaqily this Gavolves calontating
wher ei Nihe Bl oGRS B of 1he SfbBiebAkiwls ik vahies 8F @ compound, and
consi sting of 4-phenyl benﬁ%gua 1.di ne _&13- L

br onoCi ﬁmwt%&xgﬁp s otrelation coeflicient (Rs) according to the

3- (tri fiotonoRe+ e S8 imAamHag b dnhaiumber of cdmponnds ranked (97 in this

SR B M L s

of cl ai alges).o 10, wherein said HV is HV-1. 10 12.

- The method according to any one of clains 4 to 6,

wherein said virus is a Coronavirus. -126- 13. The

met hod according to clairm 12, wherein said Coronavirus

i s thﬁ @mfeagmmﬁﬁﬁfkﬁﬁﬁ@ﬂﬁﬁﬁm virus (SdARS)-

14. net.hod accor di tq claimil erein sai .
oA n ARG e B B vtk et o 2ol s R patewis
2, 3- di fdompatisais heteemydngodlaisdi ne,

3, 4-di fheci nnanoyl guani di ne,

4-t - butyl ci nnamyl guani di ne, 4
3- (2- napt hyl %Pacryl oyl guani dfj ne, Rs P | +ivecorrelatio
(3- Chl g‘?"&'@%ﬂ 2oyl ) guani di ne, - : '
' Plaque at 2,50 Bacterial 0.584 =09.5 Yes
randomised - -0.382 n/s Ne

_ The resuits above indicate that the 229 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 resulf combined with that shown in
Examples 49.1 and 49.4, provides strong evidence that either assay may be utilised to
identify campounﬂs that may be useful. The bacterial assay may thereby be a usefil
o0l in soreening for cotzpounds that exhibit anti-viral activity. '
20
Those skilled in the art will appresiate that the invention deseribed 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 includes all of the steps, fertures, compositions and compounds
25 - referred to or indicated in this specification, individpally or collectively, and any aud
&li combinations of any two or more of said steps or features. -



3- (cycl ohex-1-en-1-yl)cinnanoyl guani di ne,

2, 5-di net hyl ci nnanoyl guani di ne,
trans- 3- (1- napt hyl ) acryl oyl guani di ne,
4-i sopropyl ci nnanoyl guani di ne,

< .nnanoyl ) guani di ne,
éﬁ%g@ﬂﬁgéﬁz-naphthoylguanidine, 5- -Meth 1- RET/4BH¢e0esee
(Ny vy )anmloride, 3-phenylcinnanoyl guani di ne, ‘

.(2-Chl oroci nnanoyl ) guani dine, . 2' 4 Di chl oroBenazami |

HC1 4-pheny|cinnanoylguanidiné}l
4-(trifluoronethyl)ci nnanoyl guani di ne,
3-(trifluoronethoxy)ci nnanoyl guani di he,

3-(trifluoronethyl)ci nnanmBiEBiFRAPHY ,
2-et hoxycin I guani di_n Ci uani di _
G oo B VtG B pite 1 PN PRl 48521 (1008
( 2- Br orfreksn 8.8 5YashIgdcn] 68i1AB(1998) o
2,6-di G rogi i di - , ,
5 GO, PRARA B! S Revoviol, 16 Suppl 1:336 1997
5-t eft Iﬁﬂﬁsyﬂ%n{ ﬁ@qwrﬁnprgnq Iopdic Syndr Hum Retrovirol, 16 Suppl 1: 81 (1998)
g- L ; -2 utmdaﬁcif Fﬂéggﬁh%nw;ﬁ% db@&,l élr‘:._A. anrtli Gatell, 1., Drugs, 55:383 (1998)

- -2-flu guan] dj
U o ey e 5 PR Dt g J3556 (1998)

2- t - but¥ells, Sy Bapguly, Vg sralBaldiiffo, L., T Biol Regid Homeost Agents, 11:60 (1997)

2 /< BN PRSI Bl il | o O 3
(4- B9 oristeninadbys gxgqpmc@%ﬁ@,d), 33:81-4, 87-90, 95-6 passim. (1998)
(4- Hy dngnsoh ENATRYL 20 A S3s0 (1907) -
N—(3;pB§n%%ﬁég§§$¥yl -}{-pheﬂ%gguanldlne,
(3-Ni t PGEH Tar. e, (1992)
3- | uoMreiclRy Reicha) 2waisd (1987) o
. Thomas, M. and Brady, L., Trends Biotechnol,, 15:167 (1997)
15 -Balliet, J.W., Kolson, D.L., Eiger, G., Kira, F.M,, McGann, KA., Srinfvasan, A. and
Collman, R., Virology, 200:623 (1994)
Westervelt, P., Henkel, T., Trowbridge, D.B., Orenstein, J., Heauser, 1., Gendelman,
H.E.and Ratner, L., J Virol, 66:3925 (1992)
Ewart, G.D., Sutherland, T., Gage, P.W. and Cox, G.B., T Virol, 70:7108 (1996)
20 Schubert, U., Henklein, P., Boldyreff, B., Wingendes, E., Strebel, K., and Porstmann,
| T.J Mol Biol, 236:16 (1994) '
Friborg, J., Ladha, A., Gotflinger, H., Haseltine, W.A. and Cohen, E.A., Joumal of
Acquired Immune Deﬁoiencj Syndromes & Human Retrovirology, 8:10 (1995)
Fu,J,, Tan,B.H., Yap,E.H., Chan,Y.C. and Tan.Y H. (1992) Full-length cDNA
25  sequence of dengue type 1 virus {Bingapore strain $275/90). Virology 183 {2), 953~
958

Love, C.A,, Lilley, P.E. and Dixon, N;E,, Escherichia coli. Gene, in press. (1996)
Yamato, 1, Kotens, M., Ok, Y. and Anrak, Y., Escherichia coli. Journal of .
Biological Chemistry, 269:5729 (1994)

30 Rosen, B.R.,, ATP-coupled soluie transport systems. Escherichia ¢oli and Salmonella
typhimutivs: Cellular and molecular biology 1: (1987) Editor: Neidhardt, F.C.



2- (1-napt hyl ) acet oyl guani di ne, -127-

2- et hyl ci nnanoyl guani di ne, 5-(N, N-D nethyl)am | ori de
hydrochl ori de, 2-napt hoyl guani di ne,
5- (4-fl uorophenyl)am | oride,

' romet hyl ) ci nnanoyl guani di ne,
ﬁf{%@ﬂgggﬁxy-Z-napthoyl)-N - pheny! guani di ne, FCT/AU2004/000866
(trans-2- Phenyl cycl opropanecar bonyl ) guani di ne,

N; N - bi s(3phenyl propanoyl. ).- N'- phenyl guani di ne" 1
Tnapthoylguanidine, Benzami | hyH#ochl ori de,- 3-nethoxy -

a1 or SEFHANEY LI

4- ( mePilisn 3GeBrox P Brﬁlﬂﬁiﬁw 8y a@pt, GAend Gage, P.W., Proceedings of

E 2|| rﬁt}%@ﬁﬁﬁ& %%Jac%ﬂ:ﬁ)ofﬁh soces 8{{%! United States of America, 93:111 (1996)
(N

Et Hy| mmgme@mmﬁhMY Lin, W. and Tam, J.P_, Molecular
e shyln@iubSlagyDad. @4 o ne, _
nmet hyl ci nnanoyl guani di ne,

3,
5-
N-
5-
3-
5 A
2, 3, 5, Gatlvel B, antitdny e, (138yAnsbaHAN Gb&ASiory manual. (ed). Cold Spring

trans- 3pBur an. ani i
C (8- thhoxy0|nnaﬁé§p?g§ é##ﬁ?qu Yol

( 2- Fur aYesedkaghagy 1A} endavidleticn®, -C., Moletular Microbiology, 4:1407 (1990) - 44

gB(EhﬁQ¥kﬁ F§232¥%y?ghanld?ﬁnmmw%?ﬁﬁ@ﬂb§wﬂﬁﬁﬁﬁﬁﬁﬁQWMh

%%?§C|nnannyl)guan|d|ne

(3 Pyridyl)acryl oyl ] guani di ne,
ph e n yAuhieRi Blyng Wg Rogiinmen MG Plemev 8V, Corver J, Lenches E, Jones CT,

(2-

[3

4-

(2 I\/Et hﬁ‘iomxﬁ@y N am’)qﬂf gseEG Baler TS, StraussJH (2002), Straciire
2-f

%%U ani I ne,
| uoPERchER my@g PR frp}rélawwrus orgamzatmn, maturation, and fsion.
Ceil. 2002 Mar 8;108(5):717-25.

15" Rickwood, D., Harries, B. D. (eds), IRL Press, Oxford.

Milier, C., (1986) Ion chamme] reconstitntion. (ad) Plenum Press, New York and
. London '

Fear, W.R., Kesson, A.M., Naif, H., Lynch, G.W. and Cuaningha, A.L., J, Virol,
72:1334 (1998)
20 Kelly, M.D,, Naif, H, Adsms, §.L., Conningham, A.L._ and Lloyd, A.R., T, Enmunol,
© 160:3091 (1998) '
New, R.C.C. (ed.), Liposomes: a practical approach. IRL Press, Oxford (1990) Grice,
AL, Kerr, LD. and $ansom, M.8., FEBSLett, 405(3):299-304 (1997) Moots, P.B,,
Zhong, Q., Hnsslein, T. and Klein, M.L., FEBS Lett, 431(2):143-148 (1998)
25  Schubert, U,, Bour, 8., Ferrermontiel, A.V., Montal, M., Maldarelti, ¥, and Strebel,
K.Joumal of Virology, 70(2):809-819 {1996a)
Sunstrom NA, Premiutar 1.8, Premknmar A, Bwart G, Cox GB, Gage PW {1D096),
Ion channels formed by NB, an influenza B virus protein. J Membr Biol. 1996
Mear;150(2):127-32 :



(4- Phenoxybenzoyl ) guani di ne,
(a- Met hyl ci nnanoyl ) guani di ne,
5- (3' - bronmophenyl ) pent a- 2, 4- di enoyl guani di ne,
(5- Phenyl-penta-2,4-dienoyl)guanidine,
?ﬁ%& - 2-carbonyl) guani di ne, PCT/AU2004/000866
heny acetyl)guanldlne
N, N - Bls(anldlno)napthalene 2, 6- di car boxam de,
6- br ono- 2- napt hoyl guani di ne, :
1- br ono- 2- napt hoyl guani di ne,  -119-
2-chl or o- 6-fl uor.oci nnanoyl guani di ne,
[ (4- Chl orophenoxy-acetyl ] guani di ne, Phenani |
net haneWillbhlinby Homdnh,s and Rosch, P., Eur J Biochem, 245(3):581-8 (1997)

N- Benzo

N (2- naw{rﬁbwyfgn%} phen Eaﬂf%ﬁﬁzp - Byehingery B, and-fichubert, U,
met hod F}‘!ésfﬂ@@?%ﬁﬂ%} wherei n said conpound is
sel egted fromthe group consisting of

ci nnanoyl guani di ne, trans-3-(I-

napt hyl ) acryl oyl guani-di ne, and .

6- et hoxy- 2- napht hoyl guani di ne. 5 16. The net hod
according to claim 12, wherein said Coronavirus is
human Coronavirus 229E. 17. The nethod according to
claim 16, wherein said conpound is selected fromthe
group consi sting of - 4-i sopropyl ci nnanoyl guani di ne,

3, 4-di chl-or oci nnanoyl guani di ne,
3-(trifluoromethoxy)ci nnanoyl guani di ne,

- 4-t-butyl ci nnanoyl guani di ne,

3-i sopropyl ci nnanoyl guani di ne hydr ochl ori de,
3-t-butyl ci nnanoyl guani di ne,

2-t-butyl ci inanoyl guani di ne,

trans- 3- (1- napt hyl ) acryl oyl guani di ne,

5- br ono- 2- net hoxyci nnanoyl guani di ne,

2, 3-di f 1 uor oci nnanoyl guani di ne,

: 3-(2;napthy|)acry|oylguanidine,

2- phenyl ci nnanoyl guani di ne,




| é-phenyléinnéhnylguan{dfne, 3-(cyc|ohex-|-en;f“

-yl ) ci nnanoyl guani di ne, 4-phenyl benzoyl guani di ne,
3-(trifluoronethyl)cinnanoyl guani di ne,

(4- Phenoxybenzoyl ) guani di ne,
4-(trifluoronethyl)cinnanoyl guani di ne,

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

(4- Br onoci nnanoyl ) guani di ne, -120-

5- (N, N- hexanet hyl ene) am | ori de, 1-napthoyl guani di ne,
5- (4-fluorophenyl)am | ori de,

(5- Phenyl - pent a- 2, 4- di enoyl ) guani di ne,

( 3- BroAwRgi ANASDHRIN NG AN EVVENTION ARE AS FOLLOWS:-
2, 5-di et hyl ci nnanoyl guani di ne,

2x(trifluor hyl )cinnanmoyl guani di ne,
2 et haxy- 2 SRR GRS
(4- Chl or oci nnanoyl ) guani di ne,

( 3- Met hoxyci nnanoyl ) guani di ne,

5- br ono- 2- f | uor oci nnanoyl-guanj di‘te,
5-(N, N-Di net hyl )am | ori dg hydjjochl ori de,
C nnanoyl guani di ne, -129 _Ry
(Z-thhoxycinnanDyI)gBanidﬁie, N
(a- Met hyl ci nnanoyl ) guani di rte, é4

4- phenyl ci nnanoyl guani di ne, I

2, 6-di chor ogj | guani din
(2- Br onoci nﬁ%ﬁlga?ﬁ%eﬁl gﬁ{?ﬂg‘l %g?pe[able salts thereof,
2, 4, 6-tri mewhyteti, nnanoyl guani di ne,

t rans- 2- Phenyl cycl opr opanecar bonyl ) guani di ne,
5%-Ch|orociﬁmﬁnnyl)guanidine, 2- (1-napt hyl ) aceto
yl guani di ne, Ig;ethmicin anoyl guani di ne,
2- cycl ohexyl ci nnapgdyRygani di X
(4- Hydr oxyci nnano I)gag;?d

Rc/‘NRaN U




2- et hoxyci nnanoyl guani di ne,

3- net hyl ci nnanoyl guani di ne,

2- et hyl ci nnanoyl guani di ne, '

3-fl uoroci 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 | uor oci nnanoyl guani di ne, -121-
3, 4-di fl uor oci nnanoyl guani di ne,
5-tert-butylam no-amloride, 2-napthoyl guanidine, Ry

N, N -Bis(anidino)napthalene-2,6-dicarb0é9ntde,
N, N' - Bi s( 3- phenylqr opaqoyl) guani di o
4- et hyl ci nna ) nine, '

5- (3" -bronophe pent a- 2, 4-di e ni di ne,
2,3,5,6,-tetrane yIcinnanDyI%mani I ne, ’Rj
3- et hoxyci nnanoyl guani di ne, .

N, N' - bi s(3phenyl propanoyl ) - N'- phenyl gua

(4- Met hoxyci nnanoyl ) guani di ne,

(2- Chl or oci nnapoyRy) gdani. di ne, AN
(3-Ni troci nnang di ne |

4- et hoxyci nna =

3, 4, 5-tri:met hoxyci nnanoyl guani,di N, , N ,

2- (2-napt hyl ) acet oyl gyani di ne,

N- ( 3- phenyl pr opahoyy) - N<Pphenyl g nid'qgm
5-(2' - br omophe pent a-{2, 4- doenoyrguantdi ne,
(4- Br onoci nnandyy ) gua .'o‘ine,Or — )

(2-Ni troci nnanoyl ) guani di ne’, ’
(13- Chl or Qi /Ryadid)R ;) @elBudestintently hydrogen,
(4-N@thoxycinnannylbg;anldine,

4-(trifluoromnethyl) nanoyl gugni di ne,
[(E)-3-(4-D nethyl a 'nop@gnyk) 2 -130-

5 )
. IPY-FI,
)TBOD .
and wherein
10 X = hydrogen, hydroxy, nitro, halo, C|_alkyl, Ci.salkyloxy,
Ci¢cycloalkyl, halo-substituted Cisalkyl, halo-substituted C,.
salkyloxy, phenyl, C, salkeneyl, Cs.scycloalkeneyl, Cysalkeneoxy, or
benzo;
RaaRbaRcaRd;Rea Rf,Rh,Rk,RL,Rm, RnaRo:Rpindependenﬂy:
15 hydrogen, amino, halo, C)_salkyl, Ci.salkyloxy, hydroxy, aryl,

substituted aryl, substituted amino, mono or dialkyl-substituted

amino, cycloalkyl-substituted amino, aryl-substituted amino,



met hyl acryl oyl ] guani di ne,

N- Benzoyl - N - ci nnanoyl guani di ne,

4- phenyl benzoyl guani di ne,

t rans- 3- Fur anacr yoyl guani di ne,

N- am di no- 3- am no- 5- phenyl - 6- chl or o- 2-
Pyrazi necar boxam de, N-(ci nnanoyl)-N phenyl guani di ne,
C nnanoyl guani di ne,  3-net hoxy- anpl ori de,

( 3- phenyl propanoyl ) guani di ne, 3-net hoxy - HVA,
Benzyoyl guani di ne, Hy¢ am di no- 3, 5-di am no- 6- phynyl - 2-
Pyrazi necar boxani de, (Muinol i ne- 2- car bonyl ) guani di ne,
[3-(3-Pyrid¥k}@cry oyl ] guani di ne,

N- G nnanoyl - N | [ hyl guani di ne,

N- ( 2- napt hoyl ) - N - phenyl guani di ne and
(Phenyl acetyl ) gd8 dithe. 1§.p,ghe method according to
claim 16, wherein said compound is selected fromthe
group consi Kei> Rgindeperdenthyre hiydropera hipgiogyamialion €, s alkyl;

4-isopropyl ¢ n | guani di
3 4-di chi or 87 nVARBETy AR RR, Cr-salkyl, Cy.salkyloxy, hydroxy, aryl,

3- (trifluoronmet amsiiuedduralButsa i Hhins, alk%l-substituted amino,
2, 6-di chl oroci nnano Iquanldlne, 2-(cycl ohex- | -en-1
yf5) ci nnanoyl guapyqu)%l@{ -substituted amino, aryl-substituted amino, PrS,

2- cycl ohexyl ci nnarpyl guani di ne
5- br onp- 2- et o@ nanoy| guafltig. N >
2- phenyl ci nnano dani di ne, \Q[e Y
4-1 - but yl ci nnandW-gua odine0 NH, O
3- phenyl ci nnanoyl guani di ne,

( 3- Br onoci nnanoyl ) guani di ne,

5- (N, N- hexanet hyl ene) am | ori de,
and wherein

Ry N

~

|
whenR;is & N "Ra R, and R, are amino, and Ry is halo, R,, R; or
10 R4 canmot be hydrogen, benzyl or substituted benzyl or BODIPY-FI;
when R; is CsHsCH=CH, R is hydrogen and Rj; is phenyl, R4 cannot be
phenyl;
when R, is phenyl, R; is hydrogen, and R is benzoyl, R4 cannot be
benzoyl;
15 when R, is phenyl, R, is substituted benzyl, R; is hydrogen and Ry is
hydrogen, Ry, R, and R, cannot all be hydrogen;
when R, is phenyl, R; is hydrogen and Ry is hydrogen, R, cannot be
benzyl or phenyl;
when R, is phenyl, R; is hydrogen, R; cannot be phenyl together with R,
20 as benzoyl; and
when R, is phenyl, R; is hydrogen, R3 and R4 cannot both be benzyl.

2. A pharmaceutical composition comprising an antiviral compound
according to claim 1 and optionally one or more pharmaceutical

25 acceptable carriers or derivatives.



t.ran-s- 3 (1napthy| )'a-(:.r”yl oyl‘guani di ne,

3-(2-napt hyl ) acryl oyl guani di ne,

2, 4-di chl or oci nnanoyyguani di ne,
3-(trifluoronethyl)ci nnanoyl guani di ne,
5- br ono- 2-f | uor oci nnanoyl guani di ne,

4- met hyl ci nnanoyl guani di ne,

(4- Chl or oci nnanoyl ) guani di ne, -123-

3-fluoroci nnanoyl guani di ne,  3-(cycl ohex- | -en- |

- yl') ci Bnanmoyiihg paminthcascal é@nﬁb&ltﬁh'@é&ﬂﬁ@’@& klatH 3NfigHheEcomprising
2,3,5,6,-tetranet hyl ci nnanoyl guani di ne

2-f1 uor oci nﬁgﬁﬁgﬂﬂ@ omq@nvn%g:_pmpounds or molecules.

(3-Ni troci nnanoyl ) guani di ne,

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

3-t - butdyl ci dnmethipt g”mmﬂuﬁlm retarding or otherwise inhibiting growth and/or

- Met hoxyci n uani di ne,
( mst hyl C?/ n ﬁg:ﬁ‘l&m & gmé:ompnsmg contacting a cell infected with said virus

3 i sopropyl gf E‘W!o%ﬁf‘wﬁis%tmé’ Bt abdfding to claim 1.

(2- Bronoci nnanoyl ) guani di ne,
3- ethoxyC|nnanDnguan|d|ne

(5- Phegr OCI nt 23,2 ? 3'%%{130 1H %angectlior}ledf a cell exposed to a virus

(2- Chl

4- et hoxyci nﬁﬁﬂpﬁélﬁgl@diﬁtgétﬁ@ sald cell with a compound according to claim 1.

4-f | uor oci nnanoyl guani di ne,

80 4- di f | uor oci nnanoyl guani di ne,

N-(3- phenyl P i di ne

2 4 6 t% ?H%FC Igt(ri: ég %lr% D%l Ic Pa%ag a b ABriie 15h channel functional activity
2- et hyl ci nirﬁm*)eﬂl @oRtdddvifiea virus, com nsmg contacting said cell with a
(trans- 2- Phenylcyclopropanecarbony guani di ne,

( 4- Phenoxy b&EBINIgGeRHmgfa claim 1
(2- Met hoxyci nnanoyl ) guani di ne,

15 7. The method according to any one of claims 4 to 6, wherein said virus is a
Lentivirus.
8. The method according to claim 7, wherein said Lentivirus is Human

Immunodeficiency Virus (HIV).
20

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-(trifluoromethyl)cinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
3-methylcinnamoylguanidine,
2-methylcinnamoylguanidine,
2,3-dimethylcinnamoylguanidine,
Cinnamoylguanidine,
6-methoxy-2-naphthoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
3,4-dichlorocinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
4-phenylbenzoylguanidine,



a nanoyfguaﬁ{aine,
, 4- (et hyl enedi oxy) ci nnanoyl guani di ne,

3

N, N - Bi s(am di no) napt hal ene-2, 6- Di car boxam de,

2, 3-di et hyl ci nnanoyl guani di ne,

5- (3" - bronophenyl ) pent a- 2, 4- di enoyl guani di ne,

N, N - Bi s( 3- phenyl propanoyl ) guani di ne,

2, 3-di fl uor oci nnanoyl guani di ne, -124- napt hoyl guani di ne,
6- met hoxy- 2- napht hoyl guani di ne,

5- (N, N- Di nmet hylejhghbidramogiubyidiechl ori de,

2- ethoxyC|nnqgnyﬂgﬂﬁﬁmgm@§ggw§mﬂ§@thoyIguanldlne

345tr|meth@%¥1l dgéjanldlne
2- (trlfluoronfgtzy %{]hﬁill ne,
C|nnanDngua

( 4- Hydr oxyci n gsl qp nn am?line hydrochloride,
5-(4-f1 uor Ophg %1&9&] qg- 1enoyl)guan1d1ne
2- (1- napt hyl) idine,
(2- Fur anacryl @yProgios Winalinﬁél guanidine,
N- G nnanoy| - (memfnﬁlenyll)mi,érdn@oylguanldme
2- (2- napt hyl ) &teciohbgdan: dyhenaaoylguanidine,

, N' - bi s( 3phedwtrifinaparrtyx)diinanfdytqughiditeni di ne. - 132-
19. The met hozl(taglaerotictgjctnamaylBudddineher ei n sai d

Cor onavi r us i §,NUbBEhhekHl ﬁﬁﬁﬂéﬁ}l " lgéfhididdle met hod
aclcorfll Sg gofgg@b;%\% irdl ;1 corrgound I'S
Selecte PatdyHANEhiny ine

3- met hyl ci nn H %innamoy gua:%g;rﬁ

1
-napt hyl')acry, uan s
( 3- Bronoci nn l)guamdme
(2- Chlorocin Oagﬁgnmne
3, 4- di chl or oct #ppidine,

2- ﬂuorocmnamoylguamdme
2-phenylcinnamoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
3-t-butylcinnamoylguanidine,
3,4-difluorocinnamoylguanidine,
5-(N,N-hexamethylene)amiloride,
3-fluorocinnamoylguanidine,
5-bromo-2-methoxycinnamoylguanidine,
3-ethoxycinnamoylguanidine,
3,4-(methylenedioxy)cinnamoylguanidine,
(2-Methoxycinnamoyl)guanidine,

2’4 DichloroBenazamil HCI
2,3,5,6,-tetramethylcinnamoylguanidine,
3-(2-napthyl)acryloylguanidine,
2-(I-napthyl)acetoylguanidine,
2,3-difluorocinnamoylguanidine,
(3-Methoxycinnamoyl)guanidine,
4-isopropylcinnamoylguanidine,
2,4,6-trimethylcinnamoylguanidine,
N-(cinnamoyl)-N'phenylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
2-(2-napthyl)acetoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
4-phenylcinnamoylguanidine,
4-fluorocinnamoylguanidine,
N,N'-bis-(cinnamoyl)-N"-phenylguanidine,
(2-Furanacryloyl)guanidine,

Phenamil methanesulfonate salt ,

Benzamil hydrochloride,



3-(trifluoronethyl)cinnanoyl guani di ne,
(trans-2- Phenyl cycl opr opanecar bonyl ) guani di ne,
4-i sopropyl ci nnanoyl guani di ne, Ci nnanoyl guani di ne,
6- met hoxy- 2- napht hoyl guani di ne,

2, 4-di chl or oci nnanol yguani di ne,

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

5- (N, N- hexanet hyl ene) am | ori de, -125-

(4- Bronoci nnanoyl ) guani di ne,

2, 6- di chl or ocf3ANarmeitngua i) gliankiine,

5- br ono- 2- netB @ﬂ@ﬂ@ﬁmﬁéguanldlne

(5- Phenyl - penyyap @ﬂgdlne

3 trifluoro pﬁfé __I‘ID%_
( butylcmngat g_p f % éahégﬂld accordi ng
ngl Cfﬁ)%g/l amll
to claim12, w g&ﬁg{ f?al na eu’s i S porcine
respiratory F CH 4 amfﬁl 22. The net hod

accordi ng to TFAPHA3 S ¢ conpound i's
selected fronf E@ég?@ﬂﬁ“@@ﬁg¢@%41

5- (N, N- hexamet-Gy{Edhd)Nrigopepyliemiloride .

6- met hoxy- 2- ri‘éﬂhnﬁnyﬁgamlmd h@same(hyllﬁmami;lb@b[ﬂnhyﬂj- ne,
N- ( 3- phenyl prbpaanintdarbdxamdny| guani di ne,

3- net hyl ci nnaaéyieitingdingel)guanidine,

( 3- Bronoci nnafimm ﬂh{éehydrochlomde
(trans- 2- Phe 4@ﬁydr

3 - d
(a3 (0 %gg;% %;egf %n@%vf%%ﬂﬁg@ﬂ e o

according to | o sal d Coronavirus is

bovine Coro %’é‘? od according to

claim23, wh SaPRy mﬁ?&mﬂ?ﬂg Sobeerains 11 om
the group coddiSfipaignasroyliguaridinsei nnanoy! ) guani di ne,
3-(trifluor oﬁﬁlﬁ)}r winhsaovlgugniditedi ne,

1-napthoyl guamdme

5-tert-butylamino-amiloride,

3-methoxy ~-HMA,
(3-phenylpropanoyi)guanidine,
4-t-butylcinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
N,N'-Bis(3-phenylpropanoyl)guanidine,
N-Benzoyl-N'-cinnamoylguanidine and
1-bromo-2-napthoylguanidine.

Quani di ne,

10.  The method according to claim 9, wherein said compound is selected from
the group consisting of 4-phenylbenzoylguanidine, (3-
bromocinnamoyl)guanidine, 3-(trifluoromethyl)cinnamoylguanidine, 5-
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 any one of claims 4 to 6, wherein said virus is a

Coronavirus.



I
|
i
|

6- met hoxy- 2- napht hoyl guani di ne,

5- (N, N hexanet hyl ene)am | oride,. trans-3

- (1-napt hyl ) acryl oyl guani di ne, G nnanoyl guani di ne,

(5- Phenyl - pent a- 2, 4- di enoyl ) guani di ne,

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

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

N- ( 3- phenyl propanoyl ) - N - phenyl g2ani di ne and

4- phenyl benzoyl guani di ne. 25. The nethod according to

clai m 13, wiBreahethsdbetofdimORaliifnUR, whedity s#d EofnavitiSis the Severe
known cor onayi ru I sol at eﬁngISt ed in Table 1. 10 26.

The net hod a%%? PHRatosy evairamg girug (S4ebei n sai d

conmpound is selected fromthe group consisting of

4-1i sopropyl ci nnanoyl guani di ne,

3 4- di dHl or ddiermethed hquaimgliordgim 13, wherein said compound is selected

(trlfluor t ho ci nna anldlne
45t - but yl ci %%ﬁ%‘?%ﬁn@x o
3-isopropyl ci nnanoyl guani di ne hydrochl oride, 27. The
met hod according to any one of clains 4 to 6, wherein
sai d vi rus 2i3sdiflupwoinapapylghanidingi rus. 15 28. The
met hod accérdilichlotaimamiopigBanidinkeer ei n sai d conpound is
sel ected #rtdmtylbimngnoylguamdtiss,sti ng of
2, 3- di et hgH@imnpthiyDyérglotiuahiaie,
2, 4, 6- tri ned_vlbARRERWIGUANEEENE,

5-b 2- l
o rB?(r)mrmCI ggh‘%l&ﬁxnfl Zglﬁﬁﬁ%g’&%ﬁamdme

Do R Kanid
3 (i ?FL&%%%?E?H i %ﬁ%ﬁ%ﬂ%ﬁﬁ‘?‘&?ne
4- (trlfluo? i di ne, -134-

6- met hoxy- -REPRPH R

(2- Chl or oc g ?m hylguanidine,
5-(N-Methyl-N-isobutyl)amiloride,

3-phenylcinnamoylguanidine,
(2-Chlorocinnamoyl)guanidine,

2’4 DichloroBenazamil HCI
4-phenylcinnamoylguanidine,
4-(trifluoromethyl)cinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
3-(trifluoromethyl)cinnamoylguanidine,
2-ethoxycinnamoylguanidine,
cinnamoylguanidine hydrochloride,
4-ethoxycinnamoylguanidine,
(2-Bromocinnamoyl)guanidine,
2,6-dichlorocinnamoylguanidine,
3,4,5-trimethoxycinnamoylguanidine,
5-tert-butylamino-amiloride,
3-t-butylcinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
2-t-butylcinnamoylguanidine,
2-cyclohexylcinnamoylguanidine,
6-lodoamiloride,
3-(trans-hept-1-en-1-yl)cinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
(4-Hydroxycinnamoyl)guanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
(3-Nitrocinnamoyl)guanidine,
3-fluorocinnamoylguanidine,
2-(1-napthyl)acetoylguanidine,



(4- Cnl or oci nnanoyl ) guani di ne,

(2- Bronoci nnanoyl ) guani di ne,

2, 6-di chl or oci nnanoyl guani di ne,

(3- Bronoci nnanoyl ) guani di ne,

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

2-(trifluoronethyl)cinnanoyl guani di ne,

(4- Phenoxybenzoyl ) guani di ne, -127-

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

4- i sopr opy Redtiyleinmythgyl gurinidineg ,

t r ans- 3- (1 SrapNhyiete/)ahalrige apdrditisride,

4-1 - but yl conngteylaumdindi ne,

2-t-butyl Clsftﬂm&;gféﬁﬁbﬁﬁlﬁ%de

2-ethylci nQ o%‘rﬂ@t'h faaﬁnamoylguamdme

4- nethyIC| &%gaa i
guantdine,

5- br ono- 2-
3-(trifluot ﬁé%ﬁqYﬁ §’P§§ Pgpanidine,
2- cycl ohexy¥cr -phpny lemauidingl guani di ne,

3-t-butylci m#a%z n& ne,

4- phenyl beBgegamliydreghieride,

(5- Phenyl - éem@bp&nyhW%noyl)guanld|ne

N- ( ci nnanoymethylpineambgganiidihae,

3- i sopr opyHdluoraimmsh@yifvagidie, hydrochl ori de, Benzami |
hydr ochl or 8 dqmethylenedioxy)cinnamoylguanidine,

N ( 3- phenykmfﬁe%ém en !ﬁﬁﬁéf ani di ne,

g Né bls(ﬁpﬁii E- 18 %nylguanldlne
napt

5- ENl\/elto hyg aﬁ% X%‘%W%P"ng

Di chl or oBeRaz butylanlno-aniloride,

5- (N- Et hyl <19 8%?59?35 Pde

(4- Met hoxy&Privanielanghdangimeylguanidine,

4- fIuor00|ﬁﬁ&ﬁbﬁW@GﬁﬁV@ﬂﬁ@ﬂu&ne

(3- Ni t roci tndfiethpkygomamaliligeanidine,
(2-Furanacryloyl)guanidine,
(3-phenylpropanoyl)guanidine,
2-{2-napthyl)acetoylguanidine,
Cinnamoylguanidine,
(2-Methoxycinnamoyl)guanidine,

- [3-(3-Pyridyl)acryloyl]guanidine,
4-phenylbenzoylguanidine,
2,4-dichlorocinnamolyguanidine,
(3-Methoxycinnamoyl)guanidine,
2-fluorocinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
(a-Methylcinnamoyl)guanidine,
5-(3'-bromophenyl)penta-2,4-dienoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(Quinoline-2-carbonyl)guanidine,
(Phenylacetyl)guanidine,
N,N'-Bis(amidino)napthalene-2,6-dicarboxamide,
6-bromo-2-napthoylguanidine,
1-bromo-2-napthoylguanidine,
2-chloro-6-fluorocinnamoylguanidine,
[(4-Chlorophenoxy-acetyl Jguanidine,
Phenamil methanesulfonate salt ,
N-Benzoyl-N'-cinnamoylguanidine and
N-(2-napthoyl)-N'-phenylguanidine.



4- et hoxyci nnanoyl guani di ne,

(4- Hydr oxyci nnanoyl ) guani di ne, o

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

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

4- phenyl ci nnanoyl guani di ne,

t rans- 3- Fur anacr yoyl guani di ne, -128- o

N- ( 6- Hydr oxy- 2- napt hoyl ) - N - phenyl guani di ne,

(2- Fur asacr yiheyhetlgadbaticBidiey to claim 13, wherein said compound is selected
3-(cyc|ohex-|-eqﬁl-yl)cinnannylguanldlne,‘_

ci nnanmoyl gu s STPRIgOsetsting plgannamoylguanidine, trans-3-(1-

5- (N, N-hexa | ] i de, - Yy o
2, 3-di fluor g%i’ t?%lgrmgl 8@3%@@%&“‘1 6-figoxy-2-naphthoylguanidine.

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

- Met hyl ci noyl ) guani di ne, L o
§ 3 “Nit Hﬁcfh@%ﬁ%’?ﬁéﬁ?@l%? claym Iggwhereinoyaidigoronavirus is human
3, 4- (et hyl enesiaQxyg gryranoyl guani di ne,

2- et hoxyci nnanoyl guani di ne, G nnanoyl guani di ne,
2- phenyl ci nnanoyl guani di ne, 2-(cycl ohex- | -en-1

') ci nnpano uani,di.ne, 2-napthoyl guani di ne :
3 Lﬁengﬁu ’ ﬁB&ﬁﬂbO&aaﬁF‘aﬁdHh%%%@ﬁﬁvyﬁ?gW%rﬁ@tw §oarRouBel isfslected
hydr ochl or i @@m thé gfdtpl dougis@ihemy! ) ami | ori de,
( 3- Met hoxyci nnanoyl ) guani di ne,

2-f 1 uor oci nnénissprgperindameylguanidine,

5- (3' - br onophghichipentimatnAdgliagidoie] guani di ne,

[ (4- Chl or ophen@xftucis@kiHok Pléamb@bMgnanidine,

= pren!or o daien byt

3-11 Uor oci nn%;ﬁggﬂ%g : Fnﬁ?élo %gguam ine ﬁydrochlorlde,

ylguanidine,

2-t-butylcinnamoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
S-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)guanidine,
4-(trifluoromethyl)cinnamoylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
5-(N,N-hexamethylene)amiloride,
I-napthoylguanidine,
5-(4-fluorophenyl)amiloride,
(5-Phenyl-penta-2 4-dienoyl)guanidine,
(3-Bromocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
2-(trifluoromethyl)cinnamoylguanidine,
6-methoxy-2-naphthoylguanidine,
(4-Chlorocinnamoyl)guanidine,
(3-Methoxycinnamoyl)guanidine,
S-bromo-2-fluorocinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
Cinnamoylguanidine,



2- met hyl ci nnanoyl guani di ne,

(2- Met hoxyci nnanoyl ) guani di ne,

1- br ono- 2- napt hoyl guani di ne,

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

3- et hyl ci nnanoyl guani di ne, 3-(trans-hept-I-en-
-yl ) ci nnanoyl guani di ne, Phenam | nethanesul fonate
salt, 2,4-dichoroci nnanoyyguanit@$ne,

(4- Ni troci nnanoyl ) guani di ne,

3, 4-di f | uor ooR2fMethoyyointaniodi)gearadide,

[(B)-3-(4-D l’aﬁll\héthﬁﬁmﬂﬁsﬁbﬁ ahidine,

nmet hyl acryl o E&ﬁg&ﬂydﬁgyl 1ndFEe nmet hod accordlng to

any one of cl erej sald virus is
Equine Arteri iﬂﬁ&h Qo a? "Svet hod accor di ng to

VI Tl
cl'ai m 29, whd; éfrﬂn’é’%a@ H’éihr}es sel ected fromthe
group consi stdhftemedylcanameyleyasidingl ene) ani | ori de,

( 3- Br onoci nndtrens-3-§hemil cictopropanecanson3l)guanidine,

- (1- napt hyl ) a8+GHl@ytignanogigi@nidine,
2-t-butyl ci nmanoy Wb&bﬁ Qﬁ@kneZ (cycl ohex- 1 -en-1
yl') ci nnanoyl guapi ffﬂgln(’%%é vﬁ . ‘A met hod accor di ng to

any one of cI2a| erei.n said conpound is

provi ded as ? Wﬁﬁ@&&PP% J8%i ti on according to
claim2 or cl Toxycmngmoy. NG conpound accor di ng
to claimi f&-ethwcmn@pa@amém@f a medi canent for

t he t her apeut3rmethylcpmamloylgaatidmet r eat nent of a manmma

i nfected wit 2-methekhneedyladdier us. 33. Use of a
conmpound accatfidiihPintddhiifdr the manufacture of a

10 nedi canent o%%ﬁ’iﬂrﬁhﬂlg'h %%ﬁrﬁdgg or otherw se

|nh|b|t|ngg n of a virus that
has i nfected gs igehylginnamoydsuani 1‘?%64 Use according to
claim 32 or ér@qucs@mwé%mﬁh@a. dvirus is a
Lentivirus. 4ifucesringseydgeordiong to cl ai m 34, wherein
sai d Lenti vi Bukdiflaotdsimpamolignuididef i ci ency Virus
(HV). 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-ethoxycinnamoylguanidine,
N,N'-bis(3phenylpropanoyl)-N"-phenylguanidine,
(4-Methoxycinnamoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycinnamoylguanidine,
3.4,5-trimethoxycinnamoylguanidine,
2-(2-napthyl)acetoylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,

5-(2"-bromophenyl)penta-2,4-
dienoylguanidine,
(4-Bromocinnamoyl)guanidine,
(2-Nitrocinnamoyl)guanidine,
(3-Chlorocinnamoyl)guanidine,
(4-Methoxycinnamoyl)guanidine,
4-(trifluoromethyl)cinnamoylguanidine,
[(E)-3-(4-Dimethylaminophenyl)-2-



36. Use according to claim35, wherein said conmpound g
is selected fromthe group consisting of
( 3- Chl or oci nnanoyl ) guani di ne,

(3- Bronoci nnanoyl ) guani di ne,

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

(2- Bronoci nnanoyl ) guani di ne,
3-(trifluoronethyl)ci nnanoyl guanizdi ne,
5- br ono- 2-f | uor oci nnanoyl guani di ne,

3- et hyl ci nnaiwetlyosidyijgisnidine,

2- et hyl ci nnaNIBdngean Cﬂn'i}ﬁimoylguamdme

2, 3-di net hyI Cip 5({; e, G nnanoyl guani di ne,
6- met hoxy- 2 n@%ﬁ%‘ X:y Sidi PE

trans- 3- (1- napt r

3 4-di Chl(oroaﬁnnah 8% %n - -ﬁléeny lﬁcﬁloro 2-
2,6-dichloro h nlgp

4- phenyl benz phcpy W@‘E‘P:nnam)yl guani di ne,
(4-Chl orocin WS’ E‘é?f*ilil ifhe, 2-napt hoyl guani di ne,

2, 5- di met hyl ci-ﬁwﬁmwagul@nd@,u ne,

3-i sopr opyl m(ﬁmilﬁmﬂpmalmsdﬂguemﬂmr ochl ori de, -137-
( 5- Phenyl - peri-methody dHdby| ) guani di ne,

3- phenyl ci nnaBeil el autinitine,

(4- Bronoci nnawmtidige-a!¥-diameno-6-ph Xl

5-(3' - brompmyﬂlﬂ&%bﬁargrd@ di enoy guani di ne,

3- (cycl ohex- tFl%mnizc Xéguanldlne

3-(trifluoro %_E§?§ Rﬁﬁyaﬁgghgz%
ni di ne,
E

2-(trifluoro

N, N' - bi s(3ph

2- et hoxy<(:| gn henylguamdineand
N- ( 3- pheny| prBpeGgelyDeranidiany | guani di ne,
4-(trifluoronethyl)ci nnanoyl guani di ne,

18.  The method according to claim 16, wherein said compound is selected

from the group consisting of

2-t-butylcinnamoylguanidine,
4-isopropylcinnamoylguanidine,
3,4-dichlorocinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
2-cyclohexylcinnamoylguanidine,
S-bromo-2-methoxycinnamoylguanidine,
2-phenylcinnamoylguanidine,
4-t-butylcinnamoylguanidine,
3-phenylcinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
5-{N,N-hexamethylene)amiloride,
trans-3-(1-napthyl)acryloylguanidine,
3-(2-napthyl)acryloylguanidine,
2,4-dichlorocinnamolyguanidine,
3-(trifluoromethyl)cinnamoylguanidine,
S-bromo-2-fluorocinnamoylguanidine,
4-methylcinnamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
3-fluorocinnamoylguanidine,
3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
(a-Methylcinnamoyl)guanidine,
2,3,5,6,-tetramethylcinnamoylguanidine,
2-fluorocinnamoylguanidine,



| ( 4|\/bt hdﬁ(yci nnarmylm) guani di he,_

2-t-butyl ci nnanoyl guani di ne,
4- et hyl ci nnanoyl guani di ne,
2-fl uor oci nnanoyl guani di ne,
2- phenyl ci nnanoyl guani di ne,
N- ( 6- Hydr oxy- 2- napt hoyl ) - N - phenyl guani di ne,
3-t-butyl ci nnanoyl guani di ne, -131-

3, 4-di fl uor oci nnanoyl guani di ne,

5- (N, N- hexanet (3:Netrjmmidoghpaidine,

3-fl uoroci nnanD.)ﬁL(ﬁﬂﬁﬂiywnﬂﬁmoylguamdme

5- br ono- 2- met hexeity 1A ATRYd Bt Ehde.

3- et hoxyci nnanmpy} g &Qhﬁﬁm) amdle

3, 4- (et hyl ene &ﬁﬁy 1GLADA %E &
(2- thhoxy0|nn§ an

DgchhmBenazam I

A 2356(5 @%Emobﬁ%amn%l thyl ) acet
3-(2-napt hyl ) a Gyf napt hyl ) acet o
yléuanlglne LogH F PR §W%?Iguan|d|ne

( 3- Met hoxyci nn%)@ﬂ%@ didr@enoyl)guanidine,

4-i sopr opyl ci ntaBblpreginmaingyhgyanidine,

2, 4, 6- t ri met hy#-cthongeioydngydgiadidin,

N- (ci nnanoyl ) - Nflabawrithguanlgdanidine, 2- (cycl ohex- | -en-1
yl') ci nnanoyl gussidiilitgocin@micdi fiapidine, ) acet oyl guani di ne,
(4- Hydr oxyci nng ;ﬁh)ggﬂﬁfyp%@@)_w

4- phenyl ci nna T? A h@e

4-f| uoroci nna

yl
N, N - bi s-(ci nng anl
(2- Furanacryl I:?} ﬁj]?%ﬁ?ﬁoéffg&/ amb rl‘nst hanesul f onat e
sal t, Benzam¢£r 5‘8‘?\31' 8¥‘i Qpeopanecarbonyl)

(3- Ni t r oci nnanghRidgea

(4- Phenoxybenzoyl)guamdlne
(2-Methoxycinnamoyl)guanidine,
Cinnamoylguanidine,
3,4-(methylenedioxy)cinnamoylguanidine,
N,N'-Bis(amidino)napthalene-2,6-
Dicarboxamide,
2,3-dimethylcinnamoylguanidine,
5-(3'-bromophenyl)penta-2,4-dienoylguanidine,
N,N'-Bis(3-phenylpropanoyl)guanidine,
2,3-difluorocinnamoylguanidine,
1-napthoylguanidine,
6-methoxy-2-naphthoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
2-ethoxycinnamoylguanidine,
2-napthoylguanidine,
3,4,5-trimethoxycinnamoylguanidine,
2-(trifluoromethyl)cinnamoylguanidine,
cinnamoylguanidine hydrochloride,
(4-Hydroxycinnamoyl)guanidine,
5-(4-fluorophenyl)amiloride,
2-(1-napthyl)acetoylguanidine,
(2-Furanacryloyl)guanidine,
N-Cinnamoyl-N',N'-dimethylguanidine,
2-(2-napthyl)acetoylguanidine and
N,N'-bis(3phenylpropanoyl)-N"-
Phenylguanidine.

amd




Benzyoyl guani di ne, (4-Phenoxybenzoyl)guanidine, 3
-(trans-hept- | -en- | -yl) cinnano yl guani di ne,

5-(N-Met hyl - N-i sobutyl)am | oride, -138-

2- cycl ohexyl ci nnanoyl guani di ne,

4- et hoxyci nnanoyl guani di ne,

2, 4- di chl or oci nnanol yguani di ne,

5-(N-Et hyl - N-i sopropyl )am | ori daj32-

N- am di no- 3- ami no- 5- hexanet hyl enei m no- 6- phenyl -

2- pyr azZli9nec élfﬁaonah&)dia;cof(ﬂng\@tdlmhﬂim RieR 364 BBkdhhti®us is human
cinnannylgu i di ne hydr ochl ori de,

[ (4-Chl orop @%V“&EgF%I guani di ne,

N- am di no- 3- ami no- 5- phenyl-6-ch|oro-2-

pyrazi necar boxam de, 5-(4-fluorophenyl)am | oride,

(t r ans-22- PhériyInsthddbprcoplameoaldmnid, e dideompound is selected
(2- Ni t roci npanmoyl ) quani di ne,

t Pans- 3- Furgﬁﬁﬁﬁ§%§?@%ﬁﬁ$ﬁ?ﬁ%°f 1- napt hoyl guani di ne,
5-tert-but yhagki l'cﬁ‘maln% deln% met hoxy - HVA,

23 t pgﬁ?;: glr Qﬁﬁyg %ll)nglgﬁg rgl%ylguamdme
5- (N, N-Dlma P%?P%%‘&%’Ehl ori de,

N, N - Bi s(3- p# spaROHgaudiedi ne,

N- BenzoYI - N3-4ilig mmgmwlgmamémnd

1- br ono- 2- n3thmyk@mmmyﬂmnﬁmn@ﬂgwtﬁﬁn@ccord|ng to
clai m 35, wWiesRlNPEaiyityeRpRPeNtaibdongBLemifse from the

group con3|35§qgu§ﬁ01 Qﬁ&ﬂg&gﬁﬂﬁgylguanldlne (3-

br onpbci nna

3-(trifluor qyzul '%;e | guani di ne,

(N(N-hexane8@z¢ %@i [ H?%E%m%ﬂﬁa(S Phenyl pent a- 2, 4-

di enoy!| )gua i4dlig orocmnamolyguamdme
(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-butylcinnamoylguanidine.

21, The method according to claim 12, wherein said Coronavirus is porcine

respiratory Coronavirus (PRCV).

10 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,
Cinnamoylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
3-methylcinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
trans-3-(1-napthyl)acryloylguanidine and
2-(2-napthyl)acetoylguanidine.



38. Use according to any one of clains 35 to 37,

wherein said HHV is HV-1. 10 39. Use according to
claim 32 or claim33 wherein said virus is a

Coronavirus. 40. Use according to claim39, wherein

said Coronavirus is the Severe Acute Respiratory

Syndrone virus (SARS). 15 41. Use according to claim

40, wherein said conmpound is setlddted fromthe group

consi sting of -139- 2, 3-difluoroci nnanoyl guani di ne,

3, 4- di &8l or Gblemlnmwtguaimgdhommlm 12, wherein said Coronavirus is bovine

4-t-butyl ci i ne,
3-(2-napthyR?é%Pé?%gggbghldine,

(3- ChIFrgC|nranny:)gu?nldlne I i

3-(cycl ohex-1-en-1| - ci nna guani di ne,

2, (5 é| 7t hy lde mgalm 28y wherel said compound is selected
61 nant hyl)qagr n%({)% c%@.'sfg lifiCor

4-i sopropyl cinna

( 3- Br onoci nifa-Beyth ¢ umdiheil pRanidine,

6- net hoxy- 2 3napiicrenka B&hﬁélﬂ@lguamdme
5- (N-Met hyl 5 étﬁ&%ﬂﬁﬂa lﬁﬁb}!flgﬁdn ne,

3- phenyl cin
(2-Cnl oroci Bl ﬁe armloade Di chl or oBenazam |

HC1,  4- hem °r¥1 &lugﬁ%m ine,
4(trif|uor§é¥lJ anldlne
3-(trifluor )Vg’&tf‘l pidinge,

3-(trifluordrké ﬂgg =|d|ne
2- et hoxyci nfEnsayP MYGion@pan@ﬁlrbnayWagm di ne
hydr ochl or i de(3-phengiphepapoylriipbedybgranidiienmmd
( 2- Br onoci nAgieyylpenrapigdamdine.
2, 6- di chor oci nnanoyl guani di ne,
nnanoyl| guani di ne,
g’_ :1 érSt %,Iu{n;f gﬁ)%gllogrﬁcp@%m%éo claim 12, wherein said Coronavirus is any one of

3-t-butyl ci HaanB¥h I\ Eisolates listed in Table 1.

10 26.  The method according to claim 25, wherein said compound is selected
from the group consisting of

4-isopropylcinnamoyiguanidine,
3,4-dichlorocinnamoylguanidine,
3-(trifluoromethoxy)cinnamoylguanidine,
4-t-butylcinnamoylguanidine,
3-isopropylcinnamoylguanidine hydrochloride,

27.  The method according to any one of claims 4 to 6, wherein said virus is
the Hepatitis C virus.
15

28.  The method according to claim 27, wherein said compound is selected

from the group consisting of

2,3-dimethylcinnamoylguanidine,
2,4,6-trimethylcinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
3-(trifluoromethyl)cinnamoylguanidine,
4-(trifluoromethyl)cinnamoyiguanidine,



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

(4- Chl or oci nnanoyl ) guani di ne,
2-t-butyl ci nnanoyl guani di ne,

2- cycl ohexyl ci nnanoyl guani di ne, 6-1 odoam | ori de,

3-(trans-hept-I-en-1-yl)cinnanoyl guani di ne,
(4- Bronoci nnanoyl ) guani di ne,

(4- Hydr oxyci nnanoyl ) guani di ne, -134-

N- ( 3- phenyl propanoyl ) - N - phenyl guani di ne,
(3- N troci nfamhdxye+amphihaidguanidine,

3-f1 uor oci n(lCHt@idaidyguanidine,

2- (1- napt hy {4 epRt¥ s )Shdifdine

2- et hyl ci nnanBydngétiadio a d1£é\' N-Di met hyl )am | ori de

hydr ochl .
e or di%f;ﬁ%o IOl e
Cl

2-(trifluor nﬁgﬁy%ﬂﬁﬁl di ne,

a

N- ( 6- Hydrox - ' _ BRyl guani di ne,
(trans- 2- Phe) )U@uanl di ne,

N, N - bi s(3p ﬂ}?&?ﬂﬁ})gﬁamﬂuﬁhenyl guani di ne, ,
- napt hoy! g&4 QililQT@ClﬂHEMQDﬂg'B@Iham | hydrochl ori de,

- met hoxy - Higaprop#leimmatmplytguamidiney | guani di ne,
- f I uor oci nmasedy{ lguethydjansloylguanidine,

4- (et hy| snddiyteihagi Miguani di ne,

- (N, N hexarmeblyl aneh R duahidif,

R Guaiidiene.

( N-Et hyl - Npje ahﬁfﬁ de

met hyl ci nog rt]hodcy %mamoylguamdme

nmet hyl ci 1% g ; ! ine,
23 Fuzﬁg Sy gf}@awpaﬁ ghgmdine,

1- napthoyl guanidine,
3-t-butylcinnamoylguanidine,
4-phenylbenzoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
N-(cinnamoyl)-N'phenylguanidine,
3-isopropylcinnamoylguanidine hydrochloride,
Benzamil hydrochloride,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
N,N'-bis(3phenylpropanoyl)-N"-phenylguanidine,
3-(2-napthyl)acryloylguanidine,
5-(N-Methyl-N-isobutyl)amiloride,
2’4 DichloroBenazamil HC],
S-tert-butylamino-amiloride,
5-(N-Ethyl-N-isopropyl)amiloride,
(4-Methoxycinnamoyl)guanidine,
4-fluorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycinnamoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
3-ethoxycinnamoylguanidine,
2,3,5,6,-tetramethylcinnamoylguanidine,
4-phenylcinnamoylguanidine,
trans-3-Furanacryoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
(2-Furanacryloyl)guanidine,
3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
cinnamoylguanidine hydrochloride,
5-(N,N-hexamethylene)amiloride,



(4- Met hoxyci nnanoyl ) guani di ne,
(2- Furanacryl oyl ) guani di ne,
( 3- phenyl propanoyl ) guani di ne, o
2- (2- napt hyl ) acet oyl guani di ne, G nnanoyl guani di ne,
(2- Met hoxyci nnanoyl ) guanidine, [ 3
-(3-Pyridyl)acryl oyl] guanidine,
4- phenyl benzoyl guani di ne, -135-

, 4-di chl or oci nnanol yguani di ne,
(3- Met hoxy c2,Bwidimybgignemnd ydgwidine,
2- f1 uor oci nNREMRYIEUFMcGY R anidine,
(4- Phenoxy bgnvieikich#aniod))Banidine,

(a- Met hyl ci

5-(3' - brorrt)@j@ﬁi%\dlﬁlgllrigplb i:%:glnc—f‘noyl guani di ne,
(5- Phenyl - i di n

( Qui nol i ne- _- e genre ig nl anidine,

( Phenyl acet am me

N, N - Bi s(a P%ne 2, 6-di car boxami de,
6- br onp- 2- n& tgugaidine;

- br ono- 2- na%rfch’ékp g&rémnd]iw@mﬂamoylguamdme

2- chl or o- 6-F-hapshayd guenaiaey | guani di ne,

[ (4- Chl or ophpimmwylciaaeioyl dughidiviedi ne,  Phenami |
et hanesul fBraNeDaakthyl)amiloride hydrochlorlde

N- Benzoyl - N-cLilseprayDaanbdiadie and

N- (2- napt h

ll\)let%xﬁtﬁﬁﬂ}ﬂo B ﬁérgéh pe- 42. Use according

to cla|m4(bﬂ oun’dls selectedfrom

gf°“psig”% i %ﬁ%@f@%

trans-3-(1
6- met hoxy

claim 39,

Cor onavi r us

anifilgg  Use according to
HP@BWY?BP%QWf us i s human
giopp-6-flyerpcinpamoylgeanidiner di ng to cl ai m 43,

wher ei n sa|3d eagoumepylguasidingt ed fromthe group
consi st i ng Zethethylcinnamoylguanidine,

29.

(2-Methoxycinnamoyl)guanidine,
1-bromo-2-napthoylguanidine,
3,4,5-trimethoxycinnamoylguanidine,
3-methylcinnamoylguanidine,
3-(trans-hept-1-en-1-yl)cinnamoylguanidine,
Phenamil methanesulfonate salt |

2 ,4-dichlorocinnamolyguanidine,
(4-Nitrocinnamoyl)guanidine,
3,4-difluorocinnamoylguanidine and
[(E)-3-(4-Dimethylaminophenyl)-2-
methylacryloyl|guanidine.

The method according to any one of claims 4 to 6, wherein said virus is

Equine Arteritis virus.

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

5-{N,N-hexamethylene)amiloride,
(3-Bromocinnamoyl)guanidine,
trans-3-(1-napthyl)acryloylguanidine,
2-t-butylcinnamoylguanidine and
2-(cyclohex-1-en-1yl)cinnamoylguanidine,



4-i sopropyl ci nnanoyl guani di ne,
3

, 4- di chl or oci nnanoyl guani di ne,
3-(trifluoronethoxy)ci nnanoyl guani di ne,
4-1t - butyl ci nnanoyl guani di ne,
3-isopropyl ci nnanoyl guani di ne hydr ochl ori de,
3-t-butyl ci nnanoyl guani di ne,
2-t-butyl ci nnanoyl guani di ne, tinass-3
- (1- napt hyl ) acryl oyl guani di ne,
5- br om342- net hesodiadeadiy }@uaned dfelaims 4 to 30, wherein said compound
2, 3-di fl uor gci nnamyyl guani di ne, . ) ) _
3- ( 2- napt hy 'y BOViee 9 @g]&qqp@p%,cal composition according to claim 2 or claim
2- phenyl ci naanoyl guani di ne,

3- phenyl ci nnanoyl guani dine, 3 -(cyclohex- | -en-

-yl ) ci nnanoyl guani di ne, 4-phenyl benzoyl guani di ne,

= [ t hyl ) ci I i dj ne,
?ﬁ( Lagﬁggsggﬁg(ff%}%jzéﬁgnn ra% (’)rglunagq:o ciaim 1 for the manufacture of a
4- (tri Tl uor onEt diehflol RRTRKhSHARH bRBhyladtid €¥Eh N 2 thammal
-en- 1 yl)cinnanoyl guani di ne, _
(4- Br onoci nirfegyd Withanextiased to a virus.
5- (N, N- hexanet hyl ene) am | ori de, 1-napt hoyl guani di ne,
5- (4-fluorophenyl)am | oride, o
(5- Pheyl - pesit af £ cdmphiidQictor8idnb eialf 1 for the manufacture of a
%é%- Br onoci nnanpyl ) guani di ne, . _ _
) 5- di met hy edifgmepliogtedneiag retarding or otherwise inhibiting growth and/or
2-(trifluor : i I ni-di ne, .
6- met hoxy- Z?ﬁ%ﬁﬁ% (i(;f‘la%lgl%t %gs’amfec!ter& d cell in a mammal.
(4- Chl or oci nnanoyl ) guani di ne,
3- Met hoxyci nnanoy! ) guani di ne, . L
(5_ br orré‘-g'Z}/f e fig{.‘@h&é@ﬂp%@@lﬁg} 33, wherein said virus is a Lentivirus.
5-(N, N-Di net hyl )yam | ori de hydrochl ori de,
C nnanoyl guani di ne, (2-Met hoxyci nnanoyl ) guani di ne,
15 35, Use according to claim 34, wherein said Lentivirus is Human

Immunodeficiency Virus (HIV).

36. Use according to claim 35, wherein said compound is selected from the
group consisting of

(3-Chlorocinnamoyl)guanidine,
(3-Bromocinnamoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,
(2-Bromocinnamoyl}guanidine,
3-(trifluoromethyl)cinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
3-methylcinnamoylguanidine,
2-methylcinnamoylguanidine,
2,3-dimethylcinnamoylguanidine,
Cinnamoylguanidine,
6-methoxy-2-naphthoylguanidine,
trans-3-(1-napthylyacryloylguanidine,
3,4-dichlorocinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
4-phenylbenzoylguanidine,
2-ethylcinnamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
2-napthoylguanidine,
2,5-dimethylcinnamoylguanidine,
3-isopropylcinnamoylguanidine hydrochloride,



(a- Met hyl ci nnanoyl ) guani di ne,
4- phenyl ci nnanoyl guani di ne,
6- di chl or oci nnanoyl guani di ne,
(2- Bronoci nnanoyl ) guani di ne,
2,4, 6-trimethyl ci nnanoyl guani di ne, o
(trans-2- Phenyl cycl opr opanecar bonyl ) guani di ne,
(3- Chl or oci nnanoyl ) guani di ne, -137-
2- (1-napt hyl ) acet oyl guani di ne,

2
4-
3
5-
N
N,
4-
5-
2
3-
N

2- et hyl ci nnan@yPlgmahpehit#e,4-didithdt) guanidine,

2- cycl ohexy! c3-pharihiinasyl &iafRline,

(4- Hydroxyci m&&c%ﬁﬁb l)@lﬁimdme

2- et hoxyci nn Q(H‘g? gpenta-Z 4-dienoylguanidine,

3-met hyl ci nn cﬂ)ﬂ n-Eyleinnamoylguanidine,

2- et hyl ci nn uan .

3-fl uorocinn . aﬁfé’me Qﬁéé')m Leva0idingani di ne

hydr ochl or i deZ-(tigtarog TRk dg6ani di ne,

f1 uor oci nnaNdYPEi3RheaYIpEPanoyl)-N"-phenylguanidine,

f 1 uor oci nna%rﬁtglp aglokguanidine,

, 4- di f | uor odVEHraheyslprenariod)r’-phenylguanidine, o

tert-butyl ahitriluamiietryl)dmnamdylgapiibiay) guani di ne,

N - Bi s( am diidithapidivalagngtdudmdingar boxan de,

N - Bi s(3- prneﬂwtprcﬂﬁﬂﬂﬂylghwaﬁbdl ne,

met hyl ci nnapgyf anidine, o

(3" - bronop@pﬂyé &ﬁo 4m§ﬁ oylguanldlne,

3,5,6,-tetrage rﬁ{ 1l{lénldlne

et hoxyci nngpn) ’

, N - bi s(3ph n f) oyl ?gp yi})ﬁeﬂkﬁné'm‘&frﬁe
4- Met hoxyci © ppddine,

2. amog(guamdme

( nant

(2- Chl or oci nnarft

(3- Ni t r oci nnan@¥Nylpxametiylree)amiloride,
4-

et hoxyci nnanidydrgeiandnioylgyanidine,
5-bromo-2-methoxycinnamoylguanidine,

3-ethoxycinnamoylguanidine,
3,4-(methylenedioxy)cinnamoylguanidine,
(2-Methoxycinnamoyl)guanidine,

2’4 DichloroBenazamil HCl,
2,3,5,6,-tetramethylcinnamoylguanidine,
3-(2-napthyl)acryloylguanidine,
2-(1-napthyl)acetoylguanidine,
2,3-difluorocinnamoylguanidine,
(3-Methoxycinnamoyl)guanidine,
4-isopropylcinnamoylguanidine,
2,4,6-trimethylcinnamoylguanidine,
N-(cinnamoyl)-N'phenylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
2-(2-napthyl)acetoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
4-phenylcinnamoylguanidine,
4-fluorocinnamoylguanidine,
N,N'-bis-(cinnamoyl)-N"-phenylguanidine,
(2-Furanacryloyl}guanidine,

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,



3,4, 5-trimet hoxyci nnanoyl guani di ne,
2- (2-napt hyl ) acet oyl guani di ne,
N-(3- phenyl propanoyl ) - N - phenyl guani di ne,

5- (2' - bronophenyl ) pent a- 2, 4- di enoyl guani di ne,
(4- Bronoci nnanoyl ) guani di ne,

(2-Ni troci nnanoyl ) guani di ne,

(3- Chl or oci nnanoyl ) guani di ne, -138-

(4- Met hoxyci nnanoyl ) guani di ne,

4- (trifl uor orfetyvidhesienammplguandidene,

[ (E) - 3- (4- Di nhéthykxwinmeyeiihiling;

met hyl acr y| 0)/21 4-ﬂibiilbr§|¢1ﬁ§amol3gf,guamdme

N- Benzoyl - 1N!UE%59M‘|I BoBFpSARiloride,
4- phenyl be n Z QY4 @' eﬂﬁmg S-hexamethylenelmlno 6-phenyl-

trans- 3- Furar% I )
N- am di no-3 < -c or o- 2- _
Pyrazinecarbg qH%CEmRF‘ D ) N phenyl guani di ne,

G nnanoyl ua rlde

(3- phenzl gro ghhl 0,‘ H?’&H‘W@tYM&lem - met hoxy- HVA,
Benzyoy] guanlNﬁlW@imOﬁ-aaWilm5rRil€BY155-dlillam-2ro 6- phynyl - 2-
Pyr azi necar b@yezingsarboxa@uideol i ne- 2- car bonyl ) guani di ne,
[ 3- (3- Pyri dylSy@eflydroptidnglyamiletidee,

N- G nnanoyl - Krady-2-fthemit el Pudpaneiaftinyl)guanidine,

N- (2- napt hoyl2-Nitrogihganédbamidinee and

(Phenylacetyh&@ygqngmﬁ@n, Mageaccording to claim
43, wherein g 1 %gaselected fromthe group

i consi sting of5 t%rttbu N Jﬁﬁlﬁ)ﬁ%| guani di ne,

: 3-methoxy —-HMA,
(3-phenylpropanoyl)guanidine,

| 4-t-butylcinnamoylguanidine,

| 5-(N,N-Dimethyl)amiloride hydrochloride,

j N,N'-Bis(3-phenylpropanoyl)guanidine,

| N-Benzoyl-N'-cinnamoylguanidine and
I-bromo-2-napthoylguanidine.

37.  Use according to claim 35, wherein said compound is selected from the
group consisting of 4-phenylbenzoylguanidine, (3-
bromocinnamoyl)guanidine, 3-(trifluvoromethyl)cinnamoylguanidine, 5-
5 (N,N-hexamethylene)amiloride, and (5-Phenyl-penta-2,4-
dienoyl)guanidine.

38.  Use according to any one of claims 35 to 37, wherein said HIV is HIV-1.
10 39.  Use according to claim 32 or claim 33 wherein said virus is a Coronavirus.

40.  Use according to claim 39, wherein said Coronavirus is the Severe Acute

Respiratory Syndrome virus (SARS).

15 41.  Use according to claim 40, wherein said compound is selected from the

group consisting of



'S propyIC|nnanDnguan|d|ne

4-di chl or oci nnanoyl guani di ne,
(trifluoromethoxy)ci nnanoyl guani di ne,
6-

)

ci nnanoyl guani di ne,

cycl ohexyl ci nnanoyl guani di ne,

5- br ono- 2- met hoxyci nnanoyl guani di3pe,
2- phenyl ci nnanoyl guani di ne,

4-t - but y| ci2ihdiflnytogirhaimdyigeanidine,

3- phenyl ci BpRdellogisditiadioRBuanidine,

(3- Bronoci anaimylkihasasy1ghditdine,

5- (N, N- hexan@ta%ih%sa@myl bhidfhe

4
3,
3-
2,
yl
2-

trans-3-(1 a4 i’dlne
3-(2-napth oyl gue ne
2,4-dichio gﬁé .néﬁlexo?/ “‘gu :ﬁm “ﬁg‘oylgu.amdme
3-(trifluo BN di ne,
5- br ono- 2- PS5 ‘PHPF axgpemdige.

4- et hyl ci ﬁﬂ%‘i?é‘}&?y japaAt)thguanidine,
(4- Chl oroci(?nﬁaqmq ynpmeygharidine,

3-f | uor oci frrastbeygrampidhaydguanidine, _

3- ( cycl ohex-(N-Methid-WN-jseburpldamiydrideani di ne,
(a- Met hyl cBsphampyinhgheylpetinidine,

2, 3,5, 6, -t ¢d-Camesdimylagd digelani di ne,
2- f|U0r00'Qﬂ@®RMbﬁﬁﬁ%h ?HCI

(3- Mtroch% fm

2, 5-di net ni

3-t-butyl c ?J LHeC ?gluamdlge

(3- Met hoxy ‘f{‘é" ‘F‘H’FEF{%OY guanidine,

3- et hyl ci #fippgmoy lguanidine,

3-i sopropy?@ ﬁ& ﬁia@ldﬁ%‘? hydr ochl ori de,

2- Br onoci ﬁﬁmmlg@g@n@hmochlonde,

g et hoxyci frsthesydigurmiydguasidine,

(5- Phenyl - (feBtomdinachioghgydniditgni di ne,

( 2- Chl or oc?,Brldhbytbighans ¥ piaidine,
3,4,5-trimethoxycinnamoylguanidine,
S-tert-butylamino-amiloride,
3-t-butylcinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
2-t-butylcinnamoylguanidine,
2-cyclohexylcinnamoylguanidine,
6-lodoamiloride,
3-~(trans-hept-1-en-1-yl)cinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
(4-Hydroxycinnamoy!)guanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
(3-Nitrocinnamoyl)guanidine,
3-fluorocinnamoylguanidine,
2-(I-napthyl)acetoylguanidine,
2-ethylcinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
2-napthoylguanidine,
5-(4-fluorophenyl)amiloride,
2-(trifluoromethyl)cinnamoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
N,N"-bis(3phenylpropanoyl)-N"-phenylguanidine,,
1-napthoylguanidine,

di chl or oci nnanoyl guani di ne, 2-(cycl ohex- | -en-1



-144- 4- et hoxyci nnanoyl guani di ne,

4-f 1 uor oci nnanoyl guani di ne,

3, 4-di f I uor oci nnanoyl guani di ne,

N- ( 3- phenyl propanoyl ) - N - Phenyl guani di ne,

, 4, 6-trimethyl ci nnanoyl guani di ne,

- met hyl ci nnanoyl guani di ne,

t rans- 2- Phenyl cycl opr opanecar bddgd ) - guani di ne,
4- Phenoxybenzoyl ) guani di ne, _
2- Met hoxy Benrmmibiydroetdmidl, ne, G nnanoyl guani di ne,
, 4- (et hy BenedboxypNpiAynanmoyl guani di ne,

LN - Bls(aqnﬂaﬁgbﬂ@ahbﬂggﬂﬁm%GG Di car boxam de,
3- dlﬂEthML Eﬁf,

3' - brong ni di ne,

( xaﬁaa ﬁg e) 3@%»5111%%,

3
N
2
5-
N, Bi s( 3 Qﬁrﬁ
2
6-
5-
2-

2
2
(
(
(

N -
, 3- d|fluo |nnann
nethoxy

(N, N- Di 7 r16 Hfaléyl

et hoxyci A F gRpyewaniding, napt hoyl| guanl di ne,
3,4,5-tri n@t%&ﬂé@ﬁﬁﬁ%ﬂgﬁ@n@nﬁdl ne,

2-(trifl uokded, H?ﬂrf)lnﬂhyiamyﬂngulguarddme,,

ci nnanoy| gtrams-HFnmnhergo y ghdmidinele,

( 4- Hydr oxy ¢4-NMeghoxytihganasy1ihuagidine,

5- (4- f | uor gpheRic-ABYQlandEne,

2- (1- napt hyj. gﬁ&l tRY AN e,

(2- Furanacp 3( ¥ 91'&@{0 nidine,

N-Ci nnarmy amo roflly guant di ne,
2-(2- napt hE/Zr oxy 1{11(rjuaml glugr?m%%d

{3-(3- Pyndyi)acryloyl] guanidine,
4-phenylbenzoylguanidine,
2,4-dichlorocinnamolyguanidine,
(3-Methoxycinnamoyl)guanidine,
2-fluorocinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
(a-Methylcinnamoyl) guanidine,
5-(3'-bromophenyl)penta-2,4-dienoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(Quinoline-2-carbonyl)guanidine,
(Phenylacetyl)guanidine,
N,N'-Bis(amidino)napthalene-2,6-dicarboxamide,
6-bromo-2-napthoylguanidine,
1-bromo-2-napthoylguanidine,
2-chloro-6-fluorocinnamoylguanidine,
[(4-Chlorophenoxy-acetyl]guanidine,

Phenamil methanesulfonate salt |
N-Benzoyl-N'-cinnamoylguanidine and
N-(2-napthoyl}-N'-phenylguanidine.

42.  Use according to claim 40, wherein said compound is selected from the

group consisting of cinnamoylguanidine, trans-3-(1-

napthyl)acryloylguanidine, and 6-methoxy-2-naphthoylguanidine.

43, Use according to claim 39, wherein said Coronavirus is human

Coronavirus 229E.



N, N' - bi s(3phenyl propanoyl ) - N'- Phenyl guani di ne. 46.

Use according to claim39, wherein said Coronavirus is
human Coronavirus OC43. 5 47. Use according to claim
46, wherein said conpound is selected fromthe group
consi sting of 3-nethyl ci nnanoyl guani di ne, trans-3

- (1- napt hyl ) acryl oyl guani di ne,

( 3- Bronoci nnanoyl ) guani di ne, -141-

(2- Chl ooci nnanoyl ) guani di ne, - 145-

3, 4- di ¢l or désermceordipigdol alimi4Bewherein said compound is selected from the

3-(trifluoronethyl)cinn yl guani dine,
(trans- 2- PhéMSfRSAEF S Panecar bonyl ) guani di ne,

4-1 sopropyl ciing B, Hﬁ@h@g@ﬁamdﬂennamy' guani di ne,
6- met hoxy- 2- ng ?R‘?E Jamocyl nidine,

2, 4- dlchloroc ¥
(4- Chl or oci nréaEc z Hoatpf}?énnamoylguamdme

5- (N, N- hexamet-hyp oykgupgdine,
( 4- Br onoci nnahtsppiogulamnaineglguanidine hydrochloride,

2, 6- di chl or ocd-nhayijtingmanigdbmigine,
5- br ono- 2- rretzmtswglcnﬁlam@yi S3aing] ne

(5- Pheplyl peq}a%ﬁ r%,}ggéﬁj ]
3-(trifluoro 'z an
2- t( but yl ci n'?—‘{, §H %gf?ﬂa) qg]éaé“ BEording to
cl ai m 39, V\/n 5‘?0611’@8‘{08}%19{‘ ifing. i s porcine
respiratory Cotlowpiiyasrylebeanidig, 49, Use according to
cl ai m 48, V\he?rphtmybamdnmg}@muqu s selected fromthe
group consi sti-pigmefcitatbyNuhgdzept hyl ene) ani | ori de,
o, et hoxy - 2- IRRYLIBRAN. SUANLH) Ginamdt RARHIRNE uani di ne.
N-(3- pheny! propanomktoMsRhaie! o
3-(trifluoromethyl)cinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
4-(trifluoromethyl)}cinnamoylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
5~(N,N-hexamethylene)amiloride,
1-napthoylguanidine,
5-(4-fluorophenyl)amiloride,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(3-Bromocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
2-(triffluoromethyl)cinnamoylguanidine,
6-methoxy-2-naphthoylguanidine,
(4-Chlorocinnamoyl)guanidine,
(3-Methoxycinnamoyl)guanidine,
S-bromo-2-fluorocinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,
Cinnamoylguanidine,
(2-Methoxycinnamoyl)guanidine,
(a-Methylcinnamoyl)guanidine,
4-phenylcinnamoylguanidine,
2,6-dichlorocinnamoylguanidine,
(2-Bromocinnamoyl)guanidine,
2,4,6-trimethylcinnamoylguanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
(3-Chlorocinnamoyl)guanidine,
2~(1-napthyl)acetoylguanidine,
2-ethylcinnamoylguanidine,




|

3- net hyl ci nnanoyl guani di ne,

( 3- Bronoci nnanoyl ) guani di ne,

(trans-2- Phenyl cycl opr opanecar bonyl ) guani di ne,
trans- 3- (1- napt hyl ) acryl oyl guani di ne and

2- (2-napt hyl ) acet oyl guani di ne. 50. Use according to
claim 39, wherein said Coronavirus i s bovine
Coronvirus (BCV). 10 51. Use aecklarding to claim50,
wherein said conpound is selected fromthe group

consi sting of 2<elBiexyhbimnrypubigurni di ne,
3-(trifl uoron@t_lq (Ilr))g ﬂ@ﬁc?i])%uﬁﬁai%ne

6- met hoxy- 2- ine

5- (N, N-hexama; a

trans-3-(1- n t}f’ﬁll
Ci nnanoyl gua "1“1134’@30 g“am me

(5- Phenyl - pend QHWMMMﬁWP%mg| di ne,

2- ( 2- napt hyl ) @omstmmopl gnaaitdink Inelrochloride,

(trans- 2- Pherybcyatiplkipamssiaaaaane) guani di ne,
\- (3- pheny| przzna&%fal%y@nmhsuam di ne and

4- phenyl benzoy e according to claim
39, wherein %ﬁoro%@gylﬁééudlhjé ny one of the known
qedoqt

Cor onavi rus | Fe 1. 5 53. Use
according to Feﬁtl Bytglamingraniderdesaj d conpound i s
sel ected from- tlmhobégltﬁuphmany sting of

4-i sopropy!| ciMMeBy(kgidin)dapiealene-2,6-dicarboxamide,

3, 4-di chl OrOCNfN'Iml di
3-(trifl uororgpﬁl@ }Zpﬂeﬁlﬂp bi?%’g‘%%uamdme

4-1-butylci nna

3- |soprgpyl CI?Q%%D# us eﬂté‘ hydiseriesridie 54, Use

according to &Y, I‘é‘}aﬁq"?’ aEKei n sai d virus

i s the Hepat idftBoxycingameslguagdine,
N,N"-bis(3phenylpropanoyl)-N"-phenylguanidine,
(4-Methoxycinnamoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycinnamoylguanidine,
3.4,5-trimethoxycinnamoylguanidine,
2~(2-napthyl)acetoylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,

5-(2'-bromophenyl)penta-2,4-
dienoylguanidine,
(4-Bromocinnamoyl)guanidine,
(2-Nitrocinnamoyl)guanidine,
(3-Chlorocinnamoyl)guanidine,
(4-Methoxycinnamoyl)guanidine,
4-(trifluoromethyl)cinnamoylguanidine,
[(E)-3-(4-Dimethylaminophenyl)-2-
methylacryloyl]guanidine,
N-Benzoyl-N'-cinnamoylguanidine,
4-phenylbenzoylguanidine,
trans-3-Furanacryoylguanidine,
N-amidino-3-amino-5-phenyl-6-chloro-2-
Pyrazinecarboxamide,
N-(cinnamoyl)-N'phenyiguanidine,
Cinnamoylguanidine,
3-methoxy-amiloride,
(3-phenylpropanoyl)guanidine,



55 Lbe accordlng to cl ai m 54, mhereln sai d conpound
is selected fromthe group consisting of

2, 3-di et hyl ci nnanoyl guani di ne,

2,4, 6-trinmethyl ci nnanoyl guani di ne,

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

(4- Bronoci nnanoyl ) guani di ne,

2, 5-di et hyl ci nnanoyl guani di ne, -143-
3-(trifluoromethyl)cinnanoyl guani di ne,

4- (trifl uor orfeieioxgi-iidaapy| guani di ne,

6- met hoxy- 2- reapbtioapgidnd,di ne,

(2- Chl or oci NnnUARNA; anﬁﬂﬁ:h%-&phynyl-}

(4-Chlorocin (gchgg jdae.

(2268{1?{:?1?'()?2% Yriol H 3N éa 0@1 Dguanidine,

(3- Bronoci nn ]guamdme
(3-Chl orocin pnethylguanidine,
2- (trifluor ot{4{ed gfgmﬁﬁmﬂuw@nd
(4- Phenoxyber{EWY}@a%)igumn

3, 4- dlchlor00|nnannylguanldlne

t4 r Ia?]gpr S pyI g??ﬁq gg r(i,ﬁri]glf;} gﬁg gﬂ]ﬁ{ﬁllﬁ éald compound is selected from the

4-t - butyl CI pRapRyhgsani ¢fi ne, -147-
2-t-butyl ci nnano Iguanldlne

2- et hyl ci nnanciyi-Bulsiniameylguanidine,

4- et hyl ci nnarfoispgreanictinamopylguanidine,

5- br ono- 2- net Hedadohinracioydngiydniadidie,

3- (trifl uor omext-{teRydoeiRRP) ikmolEunddine,

2- cycl ohexyl ciza-diaidrgsiaminttiylianidine; Napt hoyl guani di ne,
3-t-butylci nnWﬁﬁwﬂ%ﬂ%)mnnamoylguamdme

4- phenyl benzoyi e l'Eﬁm amdne
(5- Phenyl - pent an(l)y bl dine,
N-(ci nnanoy! ) ﬂ:Ym%mo?r guan fne

4—t~buty1c1nnam0y1 guanidine,
3-phenylcinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
5-(N,N-hexamethylene)amiloride,
trans-3-(1-napthyl)acryloylguanidine,
3-(2-napthyl)acryloylguanidine,
2,4-dichlorocinnamolyguanidine,
3-(trifluoromethyl)cinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
4-methylcinnamoylguanidine,
(4-Chlorocinnamoyl)guanidine,
3-fluorocinnamoylguanidine,
3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
(a-Methylcinnamoyl)guanidine,
2,3,5,6,-tetramethylcinnamoylguanidine,
2-fluorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
3-t-butylcinnamoylguanidine,
(3-Methoxycinnamoyl)guanidine,
3-methylcinnamoylguanidine,
3-isopropylcinnamoylguanidine hydrochloride
(2-Bromocinnamoyl)guanidine,
3-cthoxycinnamoylguanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(2-Chlorocinnamoyl)guanidine,

2



hydr ochl ori de, o

N-(3- phenyl propanoyl ) - N - phenyl guani di ne,

N, N' - bi s(3phenyl propanoyl ) - N'- phenyl guani di ne,
3- (2-napt hyl ) acryl oyl guani di ne,

5-(N-Met hyl - N-i sobutyl)am loride, 2'4

Di chl oroBenazam | HC, 5-tert-hbddyl am no-am |l oride,

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

(4- Met hoxyci nnmwydxyguﬁmndylg@mdme
4- f1 uor oci nnampylugtRtindi®slguanidine,
(3-Nitroci nna”@,ﬂ&lﬂh’(ﬂﬂbﬂhﬂﬁ@ylguamdme

4- et hoxyci nnanpyg, AL1GE 1)-N'-
(4- Hydr oxyci nn % ﬂr dbgn%y)

(trans-2- Pheny ro ahecarﬁon%laguam di ne,

3- et hoxyci nna

2,3,5,6, - tetr%ﬂ PGPS di ne,

4- phenyl ci nna aP eBV]r‘f@CIOPmpanecarbon}’l)'

trans- 3- Fur an II1 Quani di ne,

N- ( 6- Hydr oxy- 26 sytenzoygoheiditeguani di ne,

(2- Fur anacr y! oigtligthenydnmanoylguacigmephex- | -en-
-yl) ci nnanmoy! @Ginaamdylgesnidimennamoy| guani di ne
hydr ochl ori de, 3,4 §mfiyNneesaprimyhmeighaiiiner i de,
2,3-difl uorommalmy(laﬂﬁkﬁﬁb Ialstﬁalene-z 6-
2- (1-napt hyl ) aoghMpkaHARI

(a-Methyl ei nna}.n?ﬁﬂ I)l&ﬁ i aﬂl%ylggal?l

(2-Nitroci nnanp IorJde

3, 4- (met hyl en |%hr?n Ein%é'yi ?nr? 3lguaniding,
2- et hoxyci nna ‘é‘ﬁanl di ne,
2- phenyl ci nna ?‘a’i“?‘?@loy@a(l »ohex- | - en- |

yl ) ci nnanoyl g H‘“I‘ hopdguanidine,
6-methoxy-2-naphthoylguanidine,

5-(N,N-Dimethyl)amiloride hydrochloride,
2-ethoxycinnamoylguanidine,
2-napthoylguanidine,
3,4,5-trimethoxycinnamoylguanidine,
2-(trifluoromethyl)cinnamoylguanidine,
cinnamoylguanidine hydrochloride,
(4-Hydroxycinnamoyl)guanidine,
5-(4-fluorophenyl)amiloride,
2-(1-napthyl)acetoylguanidine,
(2-Furanacryloyl)guanidine,
N-Cinnamoyl-N',N'-dimethylguanidine,
2-(2-napthyl)acetoylguanidine and
N,N"bis(3phenylpropanoyl)-N"-
Phenylguanidine.

46.  Use according to claim 39, wherein said Coronavirus is human

Coronavirus OC43.

5 47.  Use according to claim 46, wherein said compound is selected from the

group consisting of

3-methylcinnamoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
(3-Bromocinnamoyl)guanidine,
{(2-Chlorocinnamoyl)guanidine,

3| sopr opyl bi nnanoyl guani di ne hydrochl oride, Benzam |



- napt hoyl guani di ne, 3-phenyl ci nnanoyl guani di ne,
-(N, N-Di net hyl )am | ori de hydrochl ori de, -148-
(4-fl uorophenyl)am | ori de,

Met hoxyci nnanoyl ) guani di ne,

f I uor oci nnanoyl guani di ne,

- (3" -bronophenyl ) pent a- 2, 4- di enoyl guani di ne,

(4- Chl or ophenoxy- acet yl ] guani dilas,

3- phenyl propanoyl ) guani di ne,

chl or 0- 6- Blaudichietotimanylypuanidtiene,

fl uoroci nBa(fﬁBﬂcﬂ&ﬁ&h?])&ﬁnamoylguamdme

3-
erel\/ttethﬁlo)(ily(r:ll rails 9\5@; ror?anecarbonyl)guamdme
- br ono- 2- néE 9/11){ §9ﬁ"&‘? guanidine,

,4,5-trinme €guani di ne,

met hyl ci nf )@u&nﬁmth@z’lgu@m(m%ans hept- | -en- |
yl) ci nnandy#djuidniodinnemol yghewidiik) met hanesul fonate
alt, 2, 4- -Chlo%&ﬁi ¥agap) di ne,
Ni

troci ng Jhlegéiﬁélh b amllonde

, 4-di fl uor
(E) - 3- (4 %B P n%é@
met hyl acryl gzo ude s @§@ according to claim
32 or clain® Mtenethpxxcimamaytaenidine: he Equi ne
Arteritis v[ﬁhﬂhenYBPWa-ZLbéleaaz)dlgudmd@e,t o claimb56,
wher ei n sai 8-(triflupeonnsiha s )cighand@giahida ddde  gr oup
consi sting of bﬁtyl&ﬁiad}h(f}@d@ﬁlmﬁé hyl ene) am | ori de,

( 3- Bronoci nnanoyl ) guani
trans- 3- (1- napt hyl ) acryl oyl guani di ne,
2-t - bu#8l ci Heanwptdjumtoi daime3 G mderedh {atd Comhaxirus is perink

yl) ci nnanoyl gu |d| ccording to any one of
clains 32 tffﬂg@ ‘%ﬁ"ﬂ"‘%‘ﬁkﬁﬁgg ound is

5 49.  Use according to claim 48, wherein said compound is selected from the

2
5
5
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5
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3-
2-
(
1
3
3-
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(4-
3
[

group consisting of

5-(N,N-hexamethylene)amiloride,
6-methoxy-2-naphthoylguanidine,
Cinnamoylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
3-methylcinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
trans-3-(1-napthyl)acryloylguanidine and
2-(2-napthyl)acetoylguanidine.

50.  Use according to claim 39, wherein said Coronavirus is bovine Coronvirus
(BCV).
10
51. Use according to claim 50, wherein said compound is selected from the

group consisting of

{(3-Bromocinnamoyl)guanidine,
3-(trifluoromethyl)cinnamoylguanidine,
6-methoxy-2-naphthoylguanidine,
5-(N,N-hexamethylene)amiloride,
trans-3-(1-napthyl)acryloylguanidine,
Cinnamoylguanidine,



provi ded as a pharnmaceutical conposition according to
claim2 or claim3. 10 59. A nethod according to any
one of clainms 4, 5 or 7 to 31, wherein said conpound
down regul ates functional activity of a nenbrane ion
channel derived fromsaid virus and expressed in said

infected cell. 15 60. The nethod according to claim
59, wherein said nenbrane ion chasnel is the HV Vpu
menbrane i on channel. -149- 61. The net hod according

to clai m 59,(5vihengipensal 4-digabnangidiay) channel is the

Cor onavi r us EPhatSiacetdylBraniding Met hod according to
| | is the

clai m59, WighlLILpAaHk Ecdr g@ﬂ'{i'cﬁh
Hepat i tis C Nt UBe f’r I nﬁ%ﬁéﬁg@g@a ;63. _ Use _
according tg_ ® éo clal 0 M er ei n sai d
conpound do rggu A0 eSWGRE i onal acti vi ty of a
menbrane i on channel expressed in 10 said infected

cel . &4, UsmeaocndidlkROclhin 3 A HBER salte:Shdirs
menbr ane ion channell gi scthe HI Vv erSalrren‘S%dr?éﬁ?%%nyonWﬂhe

channel . 15 kegwnGosonarirey igplatgs disted limTable3, wher ei n
said nmenbrane ion channel g is the Coronavirus E
protein. 66. Use according to claim®63, wherein said

nénbr ainad. i onUsehadindihg teclbine 52, Hetréih khid compblintSisRélected from the
menbrane i on channel, 20 67. Use according to any one

of clains 33 Wasiginggd to 66, wherein said mamml
is aprimate.4 68, .. ging&ggg;l '5}9 Lo clai m 68, wherein
said primat en’JﬁS pan. } antiviral conpound
sel ected from{ ¥ F%‘gg&?ﬂ, sof

N- (3, 5- Di ami rotBleRpyebopycmapmeyBumidiseny| ) - N - phenyl
- guani di ne, 4-t-butylcinnamoylguanidine,

5- ( N- et hyl - N-igo@npytinaaasyigmtidinehyebotsmidedr i de,

5- (N- Met hyl - N-i sobutyl )am | ori de, 30

5- (N-Ethyl -N-i sopropyl )aniloride,.

5- (N, Noti mells§ B§ring o dainndipod#inod 3, ddierein said virus is the Hepatitis
5- (N, N hexa@e\;iﬂyx_l ene)am | ori de, -150-

10

55. Use according to claim 54, wherein said compound is selected from the
group consisting of

2,3-dimethylcinnamoylguanidine,
2,4,6-trimethylcinnamoylguanidine,
5-bromo-2-fluorocinnamoylguanidine,
(4-Bromocinnamoyl)guanidine,
2,5-dimethylcinnamoylguanidine,
3-(trifluoromethyl)cinnamoylguanidine
4-(trifluoromethyl)cinnamoylguanidine
6-methoxy-2-naphthoylguanidine,
(2-Chlorocinnamoyl)guanidine,
(4-Chlorocinnamoyl)guanidine,
(2-Bromocinnamoyl)guanidine,
2,6-dichlorocinnamoylguanidine,
(3-Bromocinnamoyl)guanidine,
(3-Chlorocinnamoyl)guanidine,
2-(trifluoromethyl)cinnamoylguanidine,
(4-Phenoxybenzoyl)guanidine,
3,4-dichlorocinnamoylguanidine,
4-isopropylcinnamoylguanidine,
trans-3-(1-napthyl)acryloylguanidine,
4-t-butylcinnamoylguanidine,

2

E



5-(N,N-Diet hyl )anil oride hydrochl ori de,

3- hydr oxy- 5- hexanet hyl enei m no-am | ori de,

5- (4-fl uorophenyl)am | oride,

5-tert-butylam no-am |l oride, 5

N- am di no- 3- am no- 5- phenyl - 6- chl or o- 2- pyr azi necar boxam
i de, 3-nmethoxy-5-(N, N-Hexanet hyl ene)-am | ori de,

3- met hoxy-am | ori de, -147-

hexamet hyl enei m no- 6- phenyl - 2- pyr azi necar boxi m de,
N-am di no- 328-bdiydinimendA phafidhe, 2- pyr azi necar boxam de,
10 1 - napt hpyetgtaivaeh, agrdi@pt hoyl guani di ne,

N- (2- napt ho¥Jlﬁe't}N1CIHH§'HN 1gMARiA, ne.

m H B: :gi g%ﬁt %—}% gﬁ%ﬁhﬁﬁmy amdine,
' N amorlginifing 6o neth
?%%P% 81% noy! guani dlmﬁe o

N, N - bi s(2-hapy
-2-naph y t ng i
ci nnarmoy|i gugaAERiPAE guand 1Bﬁenyl benzoyl guani di ne, 20
N- ( ci nnanmoy?} bRFYEfH lemanihinge

(3- phenyl pr%ﬁb%%%@)dgnmdme

N, N - bi s- ( cionthemylpentd? Aptiemopl)guamilidene,

N- ( 3- pheny| Nr(cpamoyyl)-Nbhephlenydidimani di ne,

N, N' - bi s( 3pdxsoptapyhiraiamoly)eubliidplRandt@paiddi ne, 25
t rans- 3- f urBaaemIdessARiHdeNe,

N- (6- Hydr oxy=(3- ﬁh@ﬂ;ﬂﬁ%hﬂoy‘ﬂ NRRRRY] g@HﬁEﬂn@' ne,

(4- Phenoxyb@ ( " hen i
NN - Bi S(a Patc al?adngdfpne vlguanidine, |
(Phenglngggy tHY ﬁ 0 t)g)am1 oride, "’

N, N - Bi s(3 15%91an| di ne,

benzyoyl gu 115)Iam1 oride,

-Ethyl-N—lsopropyl)amllonde
(4—Methoxycmnamoy1)guamdlne
4-fluorocinnamoylguanidine,
(3-Nitrocinnamoyl)guanidine,
4-ethoxycinnamoylguanidine,
(4-Hydroxycinnamoyl)guanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
3-ethoxycinnamoylguanidine,
2,3,5,6,-tetramethylcinnamoylguanidine,
4-phenylcinnamoylguanidine,
trans-3-Furanacryoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
(2-Furanacryloyl)guanidine,
3-(cyclohex-1-en-1-yl)cinnamoylguanidine,
cinnamoylguanidine hydrochloride,
5-(N,N-hexamethylene)amiloride,
2,3-difluorocinnamoylguanidine,
2-(1-napthyl}acetoylguanidine,
(a-Methylcinnamoyl)guanidine,
(2-Nitrocinnamoyl)guanidine,
6-Iodoamiloride,
3,4-(methylenedioxy)cinnamoylguanidine,
2-ethoxycinnamoylguanidine,
Cinnamoylguanidine,
2-phenylcinnamoylguanidine,
2-(cyclohex-1-en-1yl)cinnamoylguanidine,
2-napthoylguanidine,
3-phenylcinnamoylguanidine,
5-(N,N-Dimethyl)amiloride hydrochloride,



(4-Cnl 6fophenbxy- acetyl ] guani di ne.,

N- benzoyl - N - ci nnanoyl guani di ne,

[ (E) - 3-(4-Di net hyl am nophenyl ) - 2- net hyl acryl oyl ] guani d
i ne, (4-Chlorocinnanoyl)guanidine, 5

(4- Bronoci nnanoyl ) guani di ne,

(4- Met hoxyci nnanoyl ) guani di ne,

(5- Phenyl - pent a- 2, 4- di enoyl ) guanigli ne,

(3- Bronoci nnanoyl ) guani di ne,

( 3- Met hoxy ci-(hélnosdphedpindloriee, 10

(13- Chl or oci (3reethivkyeth@mhdlilypBanidine,

(2 Chl or ocmﬁam&i ERUGA. _aﬂi&nc

n ony e) guani di ne, 15

(t rans- 2- o

[ 3-(3-Pyri

(4- Hydr oxy --g guanidine,

( Qui nol i ne-2¢ W?%B%F‘_Hpﬁe or pharmaceutically

accept abl e meflyktlm@yﬂguamdmo A phar nmaceuti cal
conposi t i orf2ddapexwiimgmmwybenmiding according to claim
69, and optli-bieaid-3-nepboyguanmidise, phar maceut i cal

accept abl e Jab+tiimethoycingt@idWaiahiiase, 71. The

phar maceut lxmbtlgwimmidyn@@maﬁﬁor ding to claim 70,
further 23 GRRRheSL 6n-I08)cHinafiBY Ern@m@ antiviral
conmpounds. p nar{{ﬁ‘?néﬂ??afn ﬁ&ggglgl to any one of

clains 4 to el d conpound is
sel ect ed fr &El()?gcn Iélglﬁrrlﬁbunds according to
cl ai m 69. ;l)q

LMLT
goé&gﬁ@l to any one of claims
32, 33 or ﬁz& cé“I"WaE]é’V_ @A is selected from
the antivi rgP-tEPSRAGElameambenily2t o clai m 69 - 152-
74. The rret“l*ﬁﬂéb’&%&y Hewapidise.any one of clains 4 to 6
or 59, wherein said virus is Dengue virus and said

conmpou [ d fr ou nsi st g_ of
ci nnarr%@l gila{sc’e %C%§ c#ooc,r%jﬂﬁ%y]"’% }ﬁléusdﬁ the Equine

trans - 3- (Artaa@gﬁyds) acr yI oyl guani di ne. 75 Use
according to any one of clainms 32, 33 or 63, wherein
said virus is

5 57.  Use according to claim 56, wherein said compound is selected from the
group consisting of

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

58.  Use according to any one of claims 32 to 57, wherein said compound is

provided as a pharmaceutical composition according to claim 2 or claim 3.

10
59. A method according to any one of claims 4, 5 or 7 to 31, wherein said
compound down regulates functional activity of a membrane ion channel
derived from said virus and expressed in said infected cell.
15 60.  The method according to claim 59, wherein said membrane ion channel is

the HIV Vpu membrane ion channel.



tehgue virus and said conpound is selected fromthe

group consi sting of cinnanoyl guani di ne,
(2- chl oroci nnanoyl ) guani di ne or trans -3-(1-
napt hyl ) acryl oyl guani di ne. 10
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61.

62.

63.

64.

65.

66.

67.

68.

69.

-149-

The method according to claim 59, wherein said membrane ion channel is

the Coronavirus E protein.

The method according to claim 59, wherein said membrane ion channel is

the Hepatitis C virus p7 membrane ion channel.

Use according to any one of claims 32 to 58, wherein said compound
down regulates functional activity of a membrane ion channel expressed in

said infected cell.

Use according to claim 63, wherein said membrane ion channel is the HIV

Vpu membrane ion channel.

Use according to claim 63, wherein said membrane ion channel is the

Coronavirus E protein.

Use according to claim 63, wherein said membrane ion channel is the

Hepatitis C virus p7 membrane ion channel.

Use according to any one of claims 32 to 58 or 63 to 66, wherein said

mammal is a primate,

Use according to claim 68, wherein said primate is human.

An antiviral compound selected from the group consisting of
N-(3,5-Diamino-6-chloro-pyrazine-2-carbonyl)-N’-phenyl-guanidine,
5-(N-methyl-N-guanidinocarbonyl-methyl)amiloride,
5-(N-Methyl-N-isobutyl)amiloride,
5-(N-Ethyl-N-isopropyl)amiloride,

5-(N,N-Dimethyl)amiloride hydrochloride,
5-(N,N-hexamethylene)amiloride,



10
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5-(N,N-Diethyl)amiloride hydrochloride,
3-hydroxy-5-hexamethyleneimino-amiloride,
5-(4-fluorophenyl)amiloride,

5-tert-butylamino-amiloride,

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

3-methoxy-5-(N,N-Hexamethylene)-amiloride,

3-methoxy-amiloride,

hexamethyleneimino-6-phenyl-2-pyrazinecarboximide,

N-amidino-3,5-diamino-6-phenyl-2-pyrazinecarboxamide,

1-napthoylguanidine,

2-napthoylguanidine,
N-(2-napthoyl)-N'-phenylguanidine,
N,N'-bis(2-napthoyl)guanidine,
N,N'-bis(1-napthoyl)guanidine,
N,N'-bis(2-napthoyl)-N"-phenylguanidine,
6-methoxy-2-naphthoylguanidine,
3-quinolinoylguanidine,

cinnamoylguanidine,
4-phenylbenzoylguanidine,
N-(cinnamoyl)-N'phenylguanidine,
(3-phenylpropanoyl)guanidine,
N,N'-bis-(cinnamoyl)-N"-phenylguanidine,
N-(3-phenylpropanoyl)-N'-phenylguanidine,
N,N"-bis(3phenylpropanoyl)-N"-phenylgnanidine,
trans-3-furanacryoylguanidine,
N-(6-Hydroxy-2-napthoyl)-N'-phenylguanidine,
(4-Phenoxybenzoyl)guanidine,
N,N'-Bis(amidino)napthalene-2,6-dicarboxamide,
N"-Cinnamoyl-N,N'-diphenylguanidine,
(Phenylacetyl)guanidine,
N,N'-Bis(3-phenylpropanoyl)guanidine,
benzyoylguanidine,
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70.

71.

72.

73.

-151-

(4-Chlorophenoxy-acetyl [guanidine,
N-benzoyl-N'-cinnamoylguanidine,
[(E)-3-(4-Dimethylaminophenyl)-2-methylacryloyl]guanidine,
(4-Chlorocinnamoyl)guanidine,
(4-Bromocinnamoyl)guanidine,
(4-Methoxycinnamoyl)guanidine,
(5-Phenyl-penta-2,4-dienoyl)guanidine,
(3-Bromocinnamoyl)guanidine,
(3-Methoxycinnamoyl)guanidine,
(3-Chlorocinnamoyl)guanidine,
(2-Chilorocinnamoyl)guanidine,
(2-Bromocinnamoyl)guanidine,
(2-Methoxycinnamoyl)guanidine,
(trans-2-Phenylcyclopropanecarbonyl)guanidine,
[3-(3-Pyridyl)acryloyl]guanidine,
(4-Hydroxycinnamoyl)guanidine,
{Quinoline-2-carbonyl)guanidine,

or pharmaceutically acceptable salts thereof.

A pharmaceutical composition comprising a compound according to claim
69, and optionally one or more pharmaceutical acceptable carriers or

derivatives.

The pharmaceutical composition according to claim 70, further

comprising one or more known antiviral compounds.

The method according to any one of claims 4 to 6 or 59, wherein said

compound is selected from the antiviral compounds according to claim 69.

Use according to any one of claims 32, 33 or 63, wherein said compound

is selected from the antiviral compounds according to claim 69



-152-

74.  The method according to any one of claims 4 to 6 or 59, wherein said
virus is Dengue virus and said compound is selected from the group
consisting of cinnamoylguanidine, (2-chlorocinnamoyl)guanidine or trans

—3-(1-napthyl)acryloylguanidine,

75. Use according to any one of claims 32, 33 or 63, wherein said virus is
Dengue virus and said compound is selected from the group consisting of
cinnamoylguanidine, (2-chlorocinnamoyl)guanidine or trans —3-(1-
napthyl)acryloylguanidine.
10



