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conmpounds, conpositions, use and nmethod for the
treatnment of a Flaviviridae viral infection in a
mamal . More particularly, the present invention
relates to the use and a nethod of treatnent
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Pestiviruses such as bovine diarrhea virus (BVDV), classical swine fever virus
(CSFV) and border disease virus (BDV) comprise a group of economically important
animal pathogens affecting cattle, pigs and sheep. These positive-sense RNA
viruses are classified as a separate genus in the family Flaviviridae.

GB-viruses have been classified as members of the Flaviviridae family, but have not
yet been assigned {o a particular genus based on the analysis of genomic

sequences. These RNA viruses, in addition to infecting humans, can cause acute
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havi ng a single open reading frane (ORF). The ORF
encodes a pol yprotein of about 3000 ami no acids that
contains structural proteins at its 5 end and
non-structural (NS) proteins at |ts 3' end. The
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o Pk D B g A 8 DS AGMANGR OTEN s,
alpestivirdandGB0ses, polyprotein processing shows a requirement for the
downstream NS4A protein. The NS4A protein acts as a cofactor that enhances the
NS3 protease cleavage efficiency (Lin et al., 1995; Kim et al., 1996; Steinkuler et
al., 1996). In flavivirus, this requirement for enhancing the NS3 protease activity is
provided by the upstream NS2B protein. The genomic organization and structure of
-2 -
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effective agai nst the pathogenic nenbers of the
Flaviviridae famly. SUWMMARY OF THE | NVENTI ON 10
Accordingly, in a first aspect of the present
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Formula (I): CHSOVNBO OHA o NHO NROOSR
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Nm(owwtlcul@Weef&qﬂvwagm@stéle pathegenig wembers qf dheFlayyindae
sglfignam de 20 derivative, or a pharmaceutically
acceptabl e salt thereof, In a second aspect, the
present invention provi des a nmethod for treati ng a

NBORmARY OPFREINGENHMOLN @ Vvirus of the Flaviviridae
famly conprising admnistering to the 25 infected
nﬁﬁ?ﬁﬂ'“a')’p’ﬁ el @8aed! Ohihequiag i”t"?'&‘f?“cg"ﬁ"ber 'fsﬁ%dceg an anti-

PR RHeRE VirGPddnyposiieh @BinpRsiRg 8 PhbirRdceuticalp Bbdoptdbi@earrier in
with a therapeutically Efectwfe anount of a conpound

oFOIBBINATIANWIEY 3 cormpeiidiafEQMaYaE -3 WO 2004/ 039833
PCT/ CA2003/ 001634 In a third aspect, the present

i nvention provi des nmet hod of treating a mamal
infected with a ¥ SN Bawviridaefam’ly
wherein a pharmaceutl @- posi tion conprising a
phar maceutical |l y accept®bl eFcarrier in conbination

¢
conmpound of Forrmula (I) as defined above is
co-adnini stered wiOh gt |east one additional agent
selected from gn a)-t—t\wlr |—agept, an
i munonodul at or {*~ament3 E} hil@tor, an HV

i nhi bitor, an HAV inhibit HBV i nhibitor; to
the infected mammal .

Formula (1)

wherein,

A is selected from: C; to Cgalkyl and Cs to Cs cycloalkyl; and B is selected from:
phenyl or thiazolyl, both of which optionally substituted with a group selected from
NH(R") and NH(CO)R", wherein R" is C, to Cq alkyl; R is OH or a sulfonamide
derivative, or

a pharmaceutically acceptable salt thereof.

In a second aspect, the present invention provides a method for treating a mammal
infected with a virus of the Flaviviridae family comprfsing administering to the
infected mammal a pharmaceutical composition comprising a pharmaceutically
acceptable carrier in combination with a therapeutically effective amount of a

compound of Formula (1) as defined above.
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of the Flaviviridae famly conprising a
pharmaceutically acceptable carrier in conbination
wWth a therapeutically effective anount of a conpound

of Forrmula (1) and at | east one additional agent
selected from an antiviral agent, an inmunonodul atory
agent, an 15 HCV inhibitor, an HV inhibitor, an HAV
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f mlwycwpr@mmﬁ@a@%wéﬁlbn ﬁcyelPtéB'Pé’éé%i' gbcowdp 'LEE'PM“Q a
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pHGS/GﬁIﬁIbITC&'pérOEllminhrbl’t@romﬁ)BIIAWdﬁhlbltdrtaﬂﬁthW inhibéitor.
substrate-binding site within the HCV NS3 donain, a
region that is functionally conserved anong
Flnae/ﬁfwﬁ az%pﬂaataofvthea pessnt iBEn@idiherely povised thduwsetcdgesmpodnd of

T IR

rebléllawgmﬂ«brewfabidfmmg non-restrictive descri ptl on of

the preferred enbodinments with reference to the
acconpanyi ng drawi ngs and tables in which: BRI EF
Dmmﬁs@bbt@ﬁ teABesDt Hivauliine thelle B pre\ddddirn artice giiemapefacture

A R 390 SRS TRTONER e
FI”@UW’(@ virug IO(f)UTedf-:l@Vl‘df idasrfpenly geshthefragagjng meisrialscopiprises a label
V%H‘ﬁ?ﬁdl&%é’ﬂ%i ﬁﬂg CBQBBQﬁor;&nFﬁ@NéeW tb 'tr@@ﬁnfe@f@r{ B & LRSSt the

from an et Vi r ol 0g
o Ftaviyighe farpilygndewhe el S@I%W@HGQWQ?FEPSS%WWOWH of Formula

N§ a@&@ﬁn%asa%oq(grral n between HCV' genotypes and
ubtypes; Figures 3A-B are the I C50 curves of a

~macrocyclic peptide conmpound according to

While not wishing to be bound to any particular mode of action, the macrocyclic
peptide family of compounds generally represented by Formula (I) as set out above
are believed to interact at a conserved substrate binding site in the NS3 protease
domain. Crystal structure studies confirm that the present macrocyclic compounds
interact at the substrate-binding site within the HCV NS3 domain, a region that is

functionally conserved among Flaviviridae viruses.

Other objects, advantages and features of the present invention will become more

-4 -



Formul a (1) agai nst HCV genotype la and 1b NS3- NS4A
prot eases, respectively; 15 Figures 4A-B are the Di xon

w@re4/089863 sh- Bowden pl ots of the macrocyclic pe@r/icdz006001634

10

15

20

25

30

35

Figure 3 agai nst the HCV genotype la NS3- NS4A

prot eases; Figures 5A-B are the Di xon and

Cor ni sh-Bowden plots of the nmacrocyclic peptide of
Figure 3 against the HCV genotype 1 b NS3-NS4A

prot ease ust r at sth

GROPFER l;l? rg?# ing trbeyfoh%p%e% es 106\2%9?5&51 lorbcg‘r}he preferred
aeododinmnts with-cafenehee {0l the accdngramying dapiagoanyd fablek in which:
culture; Figure 7 graphically illustrates
dose-dependent inhibition of GBV-B replication by the
MBRIECDEICRIPTIANOF @aBUEs] of Figure 6; and Figure 8

il r - ruct

R BB, Sk RIS DO S Bh SEbHE st o B8
nerdaviinjdsei femiept | de according to Fornmula (1). 25
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definiti ons

Unl ess defined otherwi se, the scientific and

t BRIEFDERGRIFNION oF MBE BRalInGseNncl at ure used herein have

S8 TP PR P ParspR T Serb Bl vAEa P BENS B,
pe?lamfmm fﬁahye(tattdnyfronn IRyapeoak d@oesl. iGen. Vitalbyy 79194 a4959);

82900 BB SRR ARy bR

t@@hnhyqefeand:wbtwesfound in reference manual s such as

PRt o 5 B Pyt

héioghnlat() adeissigi@Y genotype ta afidih Np3iNS4fepioteases, regpeviyely;
ZQQﬁLQég&@argqé 66PR%R4 %Jrﬁ 4BO\E£@P§TB§ % rﬁé’ér@é/c% p%;%tlde of

epacl vl r us enus, sucC VI T
t Hégure B@gsamrst ihe I-gé\hggnotm@dw M§3N$éAMﬁfga@es;ever

V'Fﬁ £ sA SRR DIOh SnY %HﬁgﬁBom ?lelﬁ the'hb 48 ERIiIE@P&btide of

ow Fever viruses, and viruses o pestivirus

geﬁwe 3againshibetie gensivnee bASINSYAPlRE%ES) i r us and
barigles sGiuzeass td an@ttfoH%p@BVtB fepicatioh by mmyclﬂﬂ%pﬁdes

Hepatitis GB virus are also included in this viral
f é\?P‘P@'“QI"? Fetpwa {ih & igeais hepateqytasdn cyliiBises has not

y‘ﬁgu@@?@r@}ﬁﬁ@llg\llﬂ%teé\@é&%@@ndéﬂt|mfﬁl§|ﬁ5rV&Q§B\ﬁBdephcat|on by the

genot pes above-rmentioned viruses are al so

shicRerftide M Af kigere 8 8% viri dae family, including
f CP’gLﬁ?é.( emms&ateb@é éﬂlméﬂ@&‘lbl’ stractare 61Ee I’é’l@\/h\lS#QS4A

5 and as wel | a
C Pef STl r?P"‘R%?Pfﬁ%Y""‘h aénaqr Sqyglic Reptide @F@G‘ﬁ”@ o %‘EH}H‘P U
to enconpass humans, as well as non-human nmanmal s
o-infection by a Flaviviridae

\M]:'}ch' arﬁ suscePt i bl e ﬁ

Vit SLEP PESARP QNSRS FEEINVENEONwal s, such as cows, pi gs,

h@oemstiordgs and cats, and sheep.
Unless defined otherwise, the scientific and technological terms and nomenciature
used herein have the same meaning as commonly understood by a person of
ordinary skill in the art to which this invention pertains. Generally, the procedures for
cell culture, infection, molecular biology methods and the like are common methods
used in the art. Such standard techniques can be found in reference manuals such

as for example Sambrook et al. (1989) and Ausubel et al. (1994).

The term “Flaviviridae” as it is used herein to designate a viral family is meant to
-5 -



15 Wth respect to the conpounds of Formula (1)
adnm nistered in the treatnent of Flaviviridae
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herein, either alone or in conbination wth another
substituent, neans acyclic, straight or branched chain
al kyl substituents containing fromone to six carbon
atons and includes, for exanple, nethyl, ethyl,

propyl, isop rop but tent-butyl, hexyl,. .
1ENPBIRPPRY P o}l/t 1¥ wf%@ﬂnus %X as H@Pﬁ%fqu offypes of the
InalnatLEgémug, Q!Ild‘ﬁ/és th@hﬂbntgaé Frbvéa&rﬁsssyeh@aihbws vnaLSeSJ ¥eebt Nile

h |
ey anr kel e o gt B3he SR oBRR% B apne
f E&Aﬂdme&atrﬂeévlmmdtbﬁrdaﬁmase ang. |Hwam1he@ virus (HGV) and

g%géaglgé ?Sg\lm’u.s% I%ggqﬁfﬂqeg éﬁ/ {T"@fo é@[‘%ﬁ}"&ﬁﬁ@o OQr?ngAf ‘these
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SCO of . sound nedi c
| AUBaTip R 4FEE AL Hlg BedMRURS it e ARy Brunfé A
ainclnanhg forieixampte, HQWta, tHEBM bl HEV 2ac¢,iHCN Barly, HCM 428 HEGIVCS and
Sy C nsurate with a reasonabl e
b@égc&tﬁ‘f Ml 31{%?%?3 (%vééﬁérrmgl ly water or oil-sol uble
or dispersible, and effective for their intended use.
T. e e [
2ol G GEEisRAR0 HBRAH i) Z%S@E‘c‘fitﬁﬁ"%aézwe" as
ad@h buroan gaiireals wh@hsar@sumpu%toen atlctnsbsa@ Elaviyiiae vinus
h 1 BBh
irfyaing oS Sfimaft, i aclcon S AR norcs: dodexfil cdtbianBBhecy.
add| tion salt" nmeans those salts which -6 WO

2 t‘fl\/ B3R 3H (RETHHPAR HPIRAdta Tgw S&rﬂin[?stérB@ |rbmeltr@atn¢@1lt of

fectiveness and propert ies o free bases

mﬁlaafwrlda%lnﬁ@ﬁﬂontﬁﬂ@lt%g] Cab PYYIOPT @U'l@ér% wEAiRies ?@Sr gone orin

f eérﬁﬁﬁatmnt#m Mtﬂ&@usstﬁ@ér@%mmcg@chm@ﬁmr Bl‘dn@h@dld:lda.ln alkyl
hydr obrom ¢ aci.d r0|od|c %198? sul furic

sallltfséﬁﬂeﬁtsac&“@'“'"%frf’ Qf‘eé%ﬁ'd carbe SiHes Q&HUGSS é?f’oeX?ﬁ‘@'e

| H’éf:hyl 6, rEN uébp&rnyﬂ@u@ueéat-mmml a rﬁélthylethyl51—methylpr0pyl
trichl )g ace‘Ll C, ac lh ‘ LI fluoroacetic acid, adipic
aeethvlprgPyli L1 Zimaihst¥or bi ¢ acid, aspartic acid,

benzenesul fonic acid, benzoic aC|d 2- acetoxybenzo!c

S erBENL ) S GRTREB, B S R TRERRSHLLI anoter

ebhstiesut, haszine a@bldalkgllwbﬁﬂmwt acitdiningl fyanwthiree tcdixicarbon atoms
h h t

O PR BERBSN b 35 By B Rl dP S o

hydroxyethanesulfonlc acid (|seth|on|c aci d), Iaptlc

P LB o) AP AL e ot OF) Lol o o

) Waick & Iwﬁtbnm tbe acong, ofrsamﬁ hadicald nﬁem,l selitalip dior use in contact

n W&g ttHJ‘t'm%u@& bfjhurréans'%h&p@ a‘?ﬁ}ﬁélé‘ WitAgK t‘hn@ﬁé thxicity Hrikeion,

gect nic acid 81 'acetic” acid,
Saﬂmgnymmoopemnddhg ikey corpn@nsl@aW| a tﬁassgnpqalz{e g@nqjlt/nsk ratio,

Pt ?Rérgw WatBFbibil- éBI’JBl'é/del?;férleePé/ﬁdJéﬁe%theSfoﬁﬁieﬂ,mtended use. The

acrd, stearic acid, succinic acid,
S@grmanq:lucﬂqs Mrmacmglpglyrq@e@gblg acig_addition salts and pharmaceutically-

acceptable base addition salts. Lists of suitable salts are found in, e.g., 8.M. Birge
et al. J. Pharm. Sci., 1977, 66, pp. 1-19.

The term “pharmaceutically-acceptable acid addition salt” means those salts which
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ef fectiveness and properties of the free acids and
which are not 20 biologically or otherw se
undesirable, forned with inorgani c bases such as
amoni a or hydroxi de, carbonate, or bicarbonate of

a?%}%ﬂ't#é%n&opn%al@e@hve%%gé 85‘%8}6?>Qm§§ of t‘PIQCFHeB'BasQQLﬁ&&/h*é%re not

mhintpptedeor otlad:rwmerunﬁ\esmhie tformneldi viith, ln@eamlp @gidalsuyh as
P rh?&rﬁ&ﬁl&% &t dda nga%bmg Bk n?\yd%?@cﬂ? séid (';Bulfuﬁ@ bdf’l rQulfamlc acid,

crum an nesi um sal t erive
pivirigracic uphpsmomy ap®, ane thetlike) aéwdmr@@rm w%wms@e@a@ agid,

| Rehite el LSa MR bABEY acid S5dhe gEIM alé‘iﬂfil deff, B5@rlic acid,

am nes, quaternar am ne conpoun Su stltuted anlnes
i REPartG agd. mWsﬂsuvom@a@ldrbqnaglcggﬁs%ap%ﬁ?@@eamlﬁ asid, butyric

C Y&l &n%ﬂoﬂ@%c@ngarﬁ&ﬁir&ﬂoﬁf& FReC Blﬁﬁ@rﬁlcra%ﬁn‘ Bifric S RiigkSeonic
met hyl am ne, di met hyl am ne, tri nethyl am ne,

etaﬁg;l; gth@mﬁsulfqp@gﬁw Giniemic acu{i rgl)@pmcéqinglyé:erophosphonc acid,

| HRRiRE R ﬁ@ptaﬁdlb Bél@PlYé)éﬂblB%Cldt fotrhidtaxldafinmgic acid, 2-
et hanol ani ne, EFF anol

2%@@&%%%'?9@&% e‘fhlgma.aélémcaﬁiaﬁ!ssfmﬁwmd hydroxymaleic

diggdChnalitexyid, aai e ac1l:|)/n$1b1ﬁ@ehc%bi@l meaqnenlasﬁltdmh a6,
bet ai

caf fﬁ%ﬁgwm qfétp naQF'f}@l? I#ﬁglc agich ﬂWﬂ] %ﬁ%{% e,

t maplhlh@lﬁhét&xlfom]d Btidesxalip Ial@ﬁ[ ﬁ@rhdﬂe acig) ;mﬂtmldlanm pNanylacetlc acid,
erjdine, tetranget

et&r-a/l'}ggyl Qmmiqj pjcric 8!%‘091%?@ ac P%ﬁqqgcwapcmy pyru‘wc acid, pyruvic
N aNddsaTE]*/Ih)dcah Bieeﬂe acibti: $IEt:in§d guidy eulfanhilisecid, tartaric acid, p-

35. di
TR R R RS AR It arm ne,
- ephenam ne, -7 WD 2004/ 039833 PCT/ CA2003/ 001634
NN ~di b R
¢ Adei e PRt PO AR b ek B8 BP0 B0 ot which
bastean toe biologmp! effpcliveriase and petpertiea of the, reetavidscnanvhie) are not

#@ ilag&ﬁlﬁanégée&No‘ésﬂglﬁ%nyﬁﬁEMth dlﬁ@@%hl@%as%‘guchuasa monia

onam de derivative
h@révq‘lrommgrt@ngtﬂ pobigartbdeaty pberprr@mwh@r a mgtagatipn such as

F@% Egt %@ll‘?rf:el'it IURZC?EI Eﬁ ﬁ% riﬁ)’lLon zinc, copper, manganese,

6 adup@nenl am the i wnwl@rlwra effsti REP I BRI PfRsim.

frs%muf'n E&cidmt bﬁ@ﬁla éé]urlﬂ%laﬁs §M@%ﬂved1fr&ﬁ1(bharmaceutlcally—
O (CI_6)al kyl am no or ' Co6

CEgcgHghle qrsiRBle rloé‘t%‘t?c b@ﬁﬁ!ﬂ%ﬂde§a"§%‘?yﬁrm% SPP%’FﬁaIy taBd gertlary

t igMSesMytidteMAhPamip¥ &BMpolndd, § Qubsﬁlfﬁleoeérﬁinléy including naturally
O(CI é)alkl, am do, 10 ami no or yl. The term

" AGEHITING Yo W amines, yelf a/pipes ﬁh%mmg@xgl@@ﬂe resins, such as

t(gﬁé@%mﬂteoaimatr@lam@ahmlethszlatﬁtﬁnel Sthelahed, U}eemwa?mhéhl bi t
e rmati . on an or re | cCa
A I v P AL

eldidllﬁia’nomhe @- dlmeltharfﬁBGétﬁémﬁ r?dlétﬁ?l@ﬁﬁr&fe&hefn@r, dtélyeloilié(ylamine,

rmatonan rre cat of .a virus in a na
i P Siiney Al hieptenufe fsplite. bPisthst FiWenediamine,

almn:b%ihlhe mMKylgﬁhEamn‘w trfmbmmmm p\(&rﬁdseplperazme, piperidine, N-

Ph rmece tic 498 (Vertex t| cal.s),
e s o R e e

amrbm)@hndwﬁyr(cﬂﬁﬂ. NEN @jrhethprauiting, |l\brab’$1)/lp|pend|ne N-methylmorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine, .

-7-



20 The term "i mmunonodul atory agent"™ as used herein
nmeans those agents (conpounds or bi ol ogicals) that

ware@4m898exti ve t 0 enhance or potentiate the i nPCTEA2003/001634

10

15

20

25

30

35

system response in a mamal . | munonodul atory agents

include, for exanple, <class | interferons (such as

a-, R and onega interferons, tau-interferons,

consensus interferons and asialo-interferons), class
|nterfero(%wésuch as 7-interfero % nd 25.

a&@yﬂ%}ee@th GiTihes POWRITEIERIS, A0 s DG T oyaypeaferred

R:fr@érﬂ@ﬁ@ntoﬂébé@%%r@%fo@rdﬁ)ym digthyigning, etifanotegpdned or
ive to,i ibit the function

bi of oo cal ff
reNars. gl diering. Sholfanate SRR tor e of Fiov

NS3 protease include, for exanple, those 30 conpounds
cribed in 733 9/ 07734, \\WD
dﬁ?ﬁ)‘@@ﬂg’s P“‘\*)%%gie%‘@é' és\,\ﬁeggl,e@%qgfghs %U@%ag%a%é?;umf the
VGhd4 Orﬁmgé@RéweteheRz Mo (G @)alkyt, e«nmwlmmm {-E©aepilghiCa.
I dentlifl a - e ter. ] r
T S e S R L e i
thad, O-ICEHdIB Hnmido, tenihmbi Bhenyl beRT isiGyatr O@maralnmm is optionally

s s G Do s itk GTbe Ao, ﬂugpu(gég)glk YERe(C+ il amido,

| arhiabfoppRei.t h ei ther host or HCV viral mechani sns
necessary for the formation and/or replication of HCV

in a mamal . Inhibitors of HCV include, for exanple,
afentesmt“arstiviral rigebil’ Bs as¢dingretn rnmrecetneageht GampRsad or blological)

' |. Thi
ptihS{ S% getiye ‘?ﬁﬂ@'t tlgéaﬁgT?tlldg‘%eﬁ)ﬁﬁp %ﬁﬁﬁﬁ s if’no? mar ymal. This

H@uudss agamltsmet inerferelwigogither Bpst oPNisa! mams@alneyessawéor the
t%?rqetldn"g“dpdrtrgﬂha:gﬁonm m&w& alaﬁnh\ﬁr%@a@eﬁ{t@ In@lude, for

ans ah a I ol ogl cal
efxample,vipayin,iamarsiding, rVé< +Q7n@mermﬁp@filba¥€ewmﬁfmﬁ%w5§§) VX-

O?QW rmq&bﬁcélé’j%é%@ﬁn \f’l%{ml@ﬁ@r@;ﬂ’en HC@Hthﬁr@)S(TL-OM

merase. I nhibitors

pand ¥EE-92 (X 3'9§|earﬁ@ﬁe‘#ﬂ§€|5é03| des, for exanpl e, those
conmpounds described in: W) 03/010140 (Boehri nger

I ngel hei m, WO 03/010141 (Boehri nger el hei m
Vhhe Brodirunmonmsieiaton geent At esekierpin "1333“33@ 46

SANEALTS
B e e B 06R20. ol o

0yt ASPANSY B Gt mam%&wmungﬁog@p@wngsdaglm I’%or example,
OéféQQP%?&'feKo%t(éuo%%%n JOBRE 6MbgR MbrferdH, {buzﬁ@rf@ﬁﬁs%nsensus

(Agouron). 20 Furthernore ot her i nhi bitors of
pitsyfeserssandzsiato-Intseriens) rilrssdbigiedaroan 4susg s Yle‘ierferons) and

eﬁ@%t@d intdisshsconpounds descri bed i n:

The term “inhibitor of HCV NS3 protease” as used herein means an agent
(compound or biological) that is effective to inhibit the function of HCV NS3 protease
in a mammal. Inhibitors of HCV NS3 protease include, for example, those
compounds described in WO 99/07733, WO 99/07734, WO 00/09558, WO
00/09543 or WO 00/59929, WO 03/064416; WO .03/064455; WO 03/064456 and the
Vertex pre-development candidate identified as VX-950.

The term “HCV inhibitor” as used herein means an agent (compound or biological)
that is effective to inhibit the formation and/or replication of HCV in 2 mammal. This
-8 -



WO 01190121 A2 (ldenix), WD 02/069903 A2 (Biocryst
Pharmaceuticals Inc.), and WD 02/057287 A2 and WO

W@2000539%825 A2 (both Merck/Isis). 25 Specific erenphe®3/001634

10

15

20

25

30

of inhibitors of an HCV pol ynerase, include

JTK- 002/ 003, JTK- 109 (Japan Tobacco), and NM283
(ldenix). The term"H V inhibitor" as used herein
nmeans an agents (compound or b| oI ogl cal) that i's
effectlve to inhibit the

lf‘]C pﬂi@s ggprgs Wgwﬁ@rferemlitrgelIhg@ ,ﬂar %8 l s'ﬁg%’l ltlecoegsary

I ok &feffafrﬁat}uhtdﬂd@lr té@?éathﬂ&ﬁ HOV i larraémmac Ivehibiorsof HCV mlc{;lde,
necessa or  t 0, tion 0 \
Y XA Acnig R Fsp €l R 3 §RleaP 1953 hlicase,
NHCVeintirased, NS2(8 proteaise DOMRES) CHissaificdixambplesio inhisiters of HCV
pr ot f usi nh| bitors and i ntegrase
PiRige f%isé&%bg ('5\%’ é%ﬁﬂaﬁ%%@? ‘PCT/ CA2003/ 001634 The

term "HAV inhibitor" as used herein nmeans an agent

CERTBRA BP0 e ARG Bl oun

Thn Hologinel) thdéis effgetivedo trimittit the fumclieT ef ani BV polyheraseds &

gwgﬁaqlr e"‘?ﬁggpé S oe’?g'ﬁ]ﬁ%S N%ltgr%rofﬁ-kﬁl Né&%%&h%ﬂase Inhibitors

| urdﬁw@omemaetnmdude onvrustsossles, fooexasxenhese qqamowa@sf )
? thKI ine), VAQTA(r) (I\/Erck) and Avaxin(r)

( ventris Pasteur) The term "HBV inhibitor" as used

her ei nW{288/01a0zGeehringeomgelaiinlor bi ol ogi cal ) that

epit ol B4010 P gbitidoet HEkBIMIT: 07 0% 70 wges

agent sSW®a8/0014Er (Beeleringet mgeineme)y host or viral

el ol BRBFERERT o B0 bapS St SE AT S B r

i ncleudeyO D5 ERBAPERY m&geam&tmm (bdth BISK),HBV vi r al

v+ nAPOBP ST i SRR weRTBBIT, Tevr):

AdefsoVviyo Bt ai7888<Ahd WOE08/006R54 (both I@pa-hubdcas) 4nd ) ) |
DAPD ( DXG MAU (Cl evudi ne(r)), AM365 (Anrad), 15

Ldt (TEPﬂ)%ﬁ?d??ﬁ HEP&I - LdC (Val t or ci t abi ne)
A%H&ﬁw@&héhnlﬁﬂ@ of IACHigdolyintndse ald8Knéid8e GEtieodide arydlogs, for

Ra . FI -L . D I d

R a PSRHEIPH B SoGHRE I | Ny . Barn 205 (Novel os).

XTL- .oowm;gmﬂ A2 naesgars (Nonyl -DNJ)  (Synergy),
HepBzyne: and i nmunonodul at or products uch as:

i nt e f W%Hz@ﬁ%%% '°‘F@5’@6"{‘$‘Rﬁup? 3{6” Ther adi gm

( Epi e bo/oBr 982 bfha BosTer A2 Mmmarda/ls% al pha-1
(Zadaxi n vacci ne@%Povvder Ject),

MM S G A R P A o
Batwl(iﬁp&ﬁWbbé&ayahammml(rddaw) (Nabi ) and Anti -

hepatitis B (Cangene); and HBV vaccine products such
as the follow ng: Engerix B, Reconbivax HB, GenHevac
BThélwm:“ame inhiBitor Hepsél hé’reinrrﬁaéms droqpents (cbiepawrator bislogical)

ﬂ}aé eé‘ggﬁvestglugm teth % %ﬁ? {)ﬁ Qnd/ors re%?cagon &f I—GII'\ﬂn gerfawgmmap This
includes agents that interfere with either host or viral mechanisms necessary for the
formation and/or replication of HIV in a mammal. HIV inhibitors include, for
example, nucleosidic inhibitors, non-nucleosidic inhibitors, protease inhibitors, fusion

inhibitors and integrase inhibitors.



group of interferons that all bind to receptor type I.
This includes both naturally and synthetically

w@e@doasa cl ass | interferons. Exanpl es of cl aBGTI/CA2003/001634
interferons include a-, R-, 5-, onega interferons,
tau-interferons, consensus interferons,
asialo-interferons. 30 The term"class Il interferon"

as used herein nmeans an interferon selected froma

[ oY t .
Q%R&P?rﬂf H/#\} lﬁfnfo%r%fué yld %lé rrr(l)%sng%nn eB?@SMbQurnoté(rﬁﬁol%lcal)
ythahtss:rffeetlmb intNIbit e Jarmatiomand/er ieplicaion apHaVicamammal. This

PR YT B 41 0518 bt et o v

Féarmation andfearieslicatiompiimy o n”cam@lo r*rki%lﬁhlb\ms #1¢lyde Hepatitis A
e v

P41 BrkRghpecte | atlab AitiaR TN RO 8By
wihvemtin Pesteeilng an anount that is toxic to a manmal

being treated or an anount that may otherw se cause

: SI gni ficant adverse effects in a mammal. 5 The term

10

15

20

25

30

» Fhe terar ‘HE\Ginhiber’ a9 usest kareinoneanspoLacest Gemppywid erdiolegical)
C QIR QR 1i{ Plo mlﬁ&ﬂiﬂb We‘ﬁ@n %&/Br Felbﬁcé?lbﬁ%?ﬂbv in @ mammal. This

t her apeuti c conpoun s which facilitate
adndusies mgants dhet interéare with &ﬁlaﬁrdwséwat@emémmqe&ﬁ%for the

t RGriahish aﬁ@/aﬁ ween&%@emd\a it & midAfthAl HBv Y\hiblﬂérs qfcludehfbr
Fl avi viri |nclud|n for exa | uent

eﬁé@fﬁp'@n@%e“t%@‘ﬁh%)élt 5iBYndrahg mlyéneégsen% Ia%\( ng}e§ Bpecific
lc‘ék%ﬁlﬁg of I—l@l\/qmgblﬁﬁé ﬁglué@‘dbmmuefn@t{Eﬁil\nrM $>‘deft‘ﬂlﬂL Didi®oxil,

ke may al SO e CO I ne
c Sefasans Fmawmn S D PR QI LI (rsrinst).{ R8s (Amrad),
agge ﬂﬁnﬂfﬁe@’%ﬁ ﬂ@d‘&aﬁg%ﬂ%t§ He)PR@HW%eM@ (Efﬁdm) (Achillion),

r's to enhance

41& gElidlly), rﬁ?@cwwﬁﬁ%@vzlfwr@—bmad%@u%?osv% 'a@tpqs%aélﬁyone ICN
f %6’1 -3 (férhbeéaﬁtﬂdsqhb@el&qdjm-@s@@ (XTL@' 1%% Bbgh?@ (NbrtthNJ)

whi ch one ‘of ki | I N he art liar
t N%ynemmclﬁmﬁzyﬂ@ |aﬁ§rrwen@rn@dtéﬁaf &fé‘%‘itﬁ §wh;%s aﬂierf%n alpha 2b,

PIHESR0b (QefERaH)! @Iﬁbr%ghQEBmm@HBﬁ EFISE899 @Efnfzé?ﬁtdcﬁgrn) tHymosin
function. Reference may be "

pmmhaat@wﬁ@a ) BBV R tacone P avier ec R BB eernAgefferon
CRUN +eFASHRn (BRI, BIASp Bo1(Bhyei ANGbEHBE (1) aHebth-

dm xt ure VVI e present t erapeutlc
c bwepalitisd (Cangenele and Hﬁvavaea@émﬂpcwts such@sdfnr ipwing:aEngerix B,

' tRe'c%rrﬂSﬁéQ HEECRhPeVId D Hérse! BMHLEPBATRRARK Ebmyvax, Hexavac.
conpound IS feant to indicate that the carrier is
suitable for admnistration to a mammal, i.e. is

NOfetth ©lRR] ifl@fso ek UEaY BErehMcaRY 8k meer%fréﬁgélectéwﬁ&n a
used in anounts appropriate to function as a car

ROt 91 Rl EROBR ALl B3 15 TRRERIOEED - TP inelidp polg naturally and

CQURASHddIP Brddlcéd ihdsitinteORHs MEREMBES bI'@ady 1888Aérons include o-,
invention, there is provided a conposition effective

t $-td-e@mega mﬁﬁemn& iapdRIEERrONF tIPNEENAUS irdedgronsh @sialo-interferons.
Flaviviridae fam|ly. The conposition conprises a

pharmaceutical ly accept abl e carrier in conbination
wiTihle tarm “class Il interferon” as used herein means an interferon selected from a

group of interferons that all bind to receptor type Il. Examples of class Il interferons
include y-interferons.

Moreover, the term “therapeutically effective amount” as it is used herein with

-10 -



conmpound of Forrmula (I): -11 WD 2004/039833
PCT/ CA2003/ 001634 CH3ON,, BO OAO0ONHROOSR

wo-oomioBem3f 1) wherein, Ais selected from Cl pOT/CA2003/001634

10

15

20

25

al kyl and C3 to C6 cycloalkyl; and B is selected from
phenyl or thiazolyl, both of mhlch optionally
substituted with a group selected from 5 NH(R ) and
NH(CO)R' wherein R is Cl to C6 alkyl; Ris OHor a

h ' I
BB af i e e MBI g bl wicn
Feffective tq tr@atissFlaviridax Vietlin@ttion i.€6tadhikibit ooat 1€t tagiug@s viral
1 a r I r '

Q%?X&‘eoﬁf !NFIYA n& b%#'&%\u{}%ﬂm? fh%\ft % r;té)?g éo?%@%%l lg’%feg?ed or an
Fammuh‘atheﬂ hay sthpivdss tause signifihard 20Verse affieats inw reamenel.
position 2 with NH(RL) or NH(CO R in which R is a
Cl to 4 alkyl. In a preferred enbodinent, Bis a
t Fhe fesnécaipe is used delrefar tpeyhrdusds or mNuﬁes\pf(qm)pomds for

ot erﬁg}\ ggfn \Mﬂbﬂné g\‘%’eﬁﬁhgap Lﬁlcgﬁrgéoﬁrfhs%léﬂ Hilitate MR §dm|nlstrat|on

|azo bstituted at pOSItIOI’]

withetieafiipdioy emMmnge thei functinmHoHpetiyapeufie cempeindp & inhibit a virus of
p“tr?ef Pléﬁﬁﬂdmfymdmga‘oﬂaxafn%lmn@el{t;l, )exblﬁlegé Sjuvdnts and

f onam de group formul a - wherein R2 is
Q/@ﬁlclg§ aﬁ@ymzers (c@pr@)’r@ ygy%@?tgﬁntl-nwgphlab@qn% ang (e fige may also

S wREhinblke8 Yith IR thérabbiRTopbtind] aﬂné’regflerﬁh %BbHe,caQés ¥ biS of the
OBarz’_JIrt optionally substituted fro or times with

h&rguistiop erydeAdated Wist @%wefswvgaﬁ'xgﬂccwg'eaq'dér bapes or
S %hfr&@aabﬁieaneartw Brapiigoetne faanunaeaebmbbunopmismnmyform

pref er r d enbodi
o e I R P T S R it S e SRR
( khat Elﬂwlc%h tbhmﬁrdvé tHeedHardetdriglicsan dweﬁare&rwb@ﬁbﬂhat@a wihité not
out, bel ow.in for of conpound %\l-l' - -12 \WO
GeuTeeB g ne s Rnstivs Retrrarer MRl gomAonde Remindind
Pharmaceutical Sciences", 17th Ed., Mack Publishing Company, Easton, Penn., 1985,
for carriers that would be suitable for admixture with the present therapeutic
compounds. The term “pharmaceutically acceptable” as it is used herein with respect
to a carrier compound is meant to indicate that the carrier is suitable for
administration to a mammal, i.e. is non-toxic and does not cause any adverse effect

when used in amounts appropriate to function as a carrier.

Preferred Embodiments

Anti-Flaviviridae virus composition

In a first embodiment of the present invention, there is provided a composition
effective to treat a mammal infected with a virus of the Flaviviridae family. The
composition comprises a pharmaceutically acceptable carrier in combination with a

compound of Formula (1):

-11 -



YORO qOyOH (11) In another nore preferred enbodi ment,
the present invention is conducted with a conpound of

wo-eonB®m3f 1) in which Ais tert-butyl and B i SPCT/CA2003/001634

10

15

20

25

4-thi azol e substituted at its 5 2 position with

NH( CO) CH3 as set out below in the forrmula for conmpound
(rer)y: O ISCH30/ M H NH VO ONNHO ONR
O,0SOH(Ill) In a nost preferred enbodi nent, the
present invention is.condugted with a conpound of
Formula (I) in whicC |ccopentyl and Bis

4-t hi azol e substituted its 2 position with

NHCH( CH3) 2 as set out below in the forrmula for
compound (IV): s CH3o | 1N/ H\V O\/-ONNO O
OH (1V) In a nost %gmer enbodi nent, the present
invention is connd(l_') N wi a Hcoppound of Formula (1)
in which Ais cycl openyy t hi azol e substituted
at its 2 -13 WD 2004/ 003/ 001634
position wth NHCH(CH) 2, d-R is a sul fonam de group
wherein R2 is phenyl as set “out beFewula(ll he formul a
fvc\)lﬁer%ﬁzlfrpound (VI): MMONN SII Ir

Ais selected from: C4 to Cgalkyl and C; to Cs cycloalkyl; and B is selected from:
phenyl or thiazolyl, both of which optionally substituted with a group selected from
NH(R1) and NH(CO)R‘, wherein R' is C, to C; alkyl; R is OH or a sulfonamide

derivative, or
a pharmaceutically acceptable salt thereof.

In one embodiment, A of Formula () is a branched C, to Cg alkyl or C4 10 Cs

cycloalkyl group. In a preferred embodiment, A is cyclopentyl or tert-butyl.

In another embodiment, B of Formula (1) is phenyl or a thiazole substituted at
position 2 with NH(R") or NH(CO) R" in which R'isaCit0o Cy4 alkyl. In a preferred
embodiment, B is a thiazole substituted at position 2 with NH(R") or NH(CO) R in
which R'is a C, to C, alkyl. More preferably, B is 4-thiazole substituted at position 2
with NH(CO)CHj3 or with NHCH(CHs).

In a further preferred embodiment, R of formula (1) is OH or a sulfonamide group of
formula -NHSO»-R? wherein R? is ~(C1.¢)alkyl, -(Cs.s)cycloalkyl, both optionally
substituted 1 or 2 times with halo or phenyl, or R?is Cg aryl optionally substituted
from 1 or 2 times with halo or (Cs.)alkyl. More preferably, R is OH or a sulfonamide

group wherein R? is methyl, cyclopropyl or phenyl.

In a more preferred embodiment, the present invention is conducted with a
compound of Formula (1) in which Ais tert-butyl and B is phenyl as set out below in

the formula of compound (lI):

-12 -



OON II' N OH NO (M) 5 1n a nost preferred
enbodi nent, the present invention is conducted with a
wa@ eovposasas of Forrmula (1) in which Ais cycl opePtmICA2M3/001634
is 4-thiazole substituted at its 2 position with
NHCH(CH3) 2, and R is a sul fonam de group wherein R2 is
met hyl as set out belowin the fornmula for conpound
(M1): MONH OS YN, 00"O ONHSr-M H((VII)
10 In a nost preferred enbodi ment, the present
invention is conducted with a und of Forrmula (I)
in which Ais cycl opeftyPy B i azol e substituted
at its 2 position with N 3)2, and Ris a
sul f onam de group wherein ik cycl opropyl as set

out belowin the fornmula for cdnpound (VI11): MeO N N
H 015 (VI11) -14 WD
yhod_of Treat nent

N r P

I NI 'S OOO0O0 NNag,

NS
2004/ 039833 PCT/CA2q9§Q§6$§34N

an
In another more preferred embodiment, the present invention is conducted with a

compound of Formula (1) in which A is fert-butyl and B is 4-thiazole substituted at its
5 2 position with NH(CO)CH; as set out below in the formula for compound (lil):

CH,0 N

a)

In a most preferred embodiment, the present invention is conducted with a
compound of Formula (1) in which A is cyclopentyl and B is 4-thiazole substituted at
10 its 2 position with NHCH(CHy), as set out below in the formula for compound (IV):

CH,0 Ny
l/
o
Q H :
O3y
00 & o
s

In a most preferred embodiment, the present invention is conducted with a
compound of Formula (1) in which A is cyclopentyl, B is 4-thiazole substituted at its 2
-13 -



In a second aspect of the present invention, a nmethod
for treating a mammal infected with a virus of the

Wwo-b@niosdsss dae family is provided conprising  PCT/CA2003/001634

10

15

adm nistering to 5 an infected mammal a

phar maceuti cal conposition conprising a

phar maceutically acceptable carrier in conbination
with a therapeutically effective anmount of a conpound

(OGP B SR g b0 & = 4 tiaharbl g Wi o 8 B s se

metivsowi thé eripuRSeNtorpBL@At(VDN, a therapeutical ly
effective 10 anount of @ conmpound of Fornula (1),
(11), (111), (1V), (M), 1) or (MI1) is
adm ni stered to a manmmal pected with a Flaviviridae
virus. To be therapeutica (| EC ve, a dosage of

day, preferably between é?i;f le and about 50ny/ kg

body wei ght per day of th 8@8 s adm ni stered
to the infected mammal .q Nt method will 15
i nvol ve admi ni stration of} ound from about | to
about 5 tinmes per Yy DEN tively, as a

conti nuous infusiogi>$Uc% adninistratiozyﬁan be used
as a chronic or acute therapy. As one skill in the
art will appreciate, |lower or higher doses than those

{ TERTREn O REE EER . HERGFEneathSE < Shallpeaginane

f aonpownd offfoladiarfl it Wweich & is eidigpentyl, tBhis 4sipi@edleistbstituted at its 2

S RN TR AL R S

t at bdlbwr® 1é Rt foBEsrapoud, (Vilie rate of excretion,
the severity and course of_the infection, the

patient's disposition to t i nfection and the
judgnment of the treating p ician. 25 Cenerally,
treatment is initiated wth{nmll, desages
substantially | ess than the ose of the

pepti de. Thereafter, the gﬁ;ig? g% gncreased by smal

increments until the opti PRCIC ynder the

ci rcunstances i s reacheds al, the compound is
nmost desirably adm ni skeredat ajconcentration |evel
that will generally\affgrd a erapeutic effect

wi t hout causi ng an%zaﬁfnful or del eterii)s side 30
effects. Adm nistration of the therapeutic conmpound in
the treatnent of Flaviviridae viral infection nay be
byn amyost preferfedsenerditheritpihe @sesentinushtiog isscbmdocteti mathizon

o bl LB 0l A Bt B LA s
S pasitbRAAP NFICH (OHE )3, CiHdaR @04 SulfonBinfda\aeherein R? is cyclopropyl

intramuscul ar, intra-articular, -15 WO 2004/039833
PEs/serow bsionon dsuformulaferssampeuad Vit r ast er nal |

intrathecal, and intral esoonal injection or infusion
techni ques. Oral adm ni str&abh on or adm ni stration by
injection are preferred. Ny nactept abl e dosage

t

forms include, but not Iim capsul es, tablets,
and aqueous suspensions affd sol utions.

(VI




5 As set out above, the compound of Fornula (1), (I1),
(rr), (rv)y, (M), (MIl) or (MIl) is admnistered in

W@ eooiosmB3 on with one or nore pharmaceuti cal | yPCT/CA2003/001634
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acceptable carriers. The nature of the carrier(s)
will, of course, vary with the dosage form
Accordingly, in the case of tablets for oral use,
carriers which are comonly used include |actose 10
and corn starch. Lubricating agents, such as nagnesi um
stearate, are also typically added. For oral
afifathmodsdfrTagatoeni n a capsule form useful diluents
| e I

Ep ShEngebgnGr Hibrattik BRI amhcor IEARBANERI
i mjecﬂeld eith aivirug ofithé Fréadividdal family is pfoyidﬁzg can@rising peminisigring to
a
%ﬁ%§0tﬁg%an éolraeﬁgg rg%.lr,etﬁgbé] co }%Qﬁ&pbﬂﬁprﬁﬂgfé’bharmaceutlcany
| micesntalilé eartigr ipcepRinatieowih arﬁmra@ﬁu’ﬁlgallyrﬂfféé@v&oﬂf@ount ofa

ggg@?gﬁ%ﬁﬁ?\@%gﬁa&hﬂ% ay%nsn@\y)om) GO, (\?IﬂSQ&JHéﬂr\%G above.

ues ’known the "art using
sui t abl e di spersing or mettlng agents such as Tween

8 Qg%rééiﬁ:@%‘tﬂ'tﬁkgmé%atcﬁ the@‘r@seﬁﬁ‘ﬂﬂ@hﬂdﬁf attl’fé?a;ﬁéuﬁﬁﬁl’\yteﬁectlve
t herapeuti c conmpou arrier

2@MeanEef fyMRAYING 1065%'@“%('?5 |('|11)g ”é) QM& é\j‘y Q‘/H)r‘i’ﬁ WIS var y

deRRdiBEqUs @Wnérﬂrﬂahﬁi%bteﬂ rvﬁfhteﬁﬁilavﬁlﬁdaé Vieispaiot beCthérabeutlcally
node of adm nistration

t
C s § Fapueps st bt BLE %@8‘5%5'38 it weight per day,
C ISTerIBH/ t{éM(/é@n abdued araall apousatmhy/ky BB edigianer dayofttae n

o eyl 221LL A0 LIS A SRR

C?Wﬁlﬁlatré(ﬂlﬁ)ﬁrdﬂ the \ﬁdﬂﬂ)omnﬂ’m‘ommbom 1 tdratsaut B dinels )per day or
(. : ) . r
NI MR

cheshid o sduey tedrapiyt h at | east one additi onal agent
selected from an antiviral agent, an
i mmunonodul at ory agent, an HCV inhibitor, an HV
i A dmet ofrsklllamtherdﬁ\mll mbprietiater, jowen oHByhentsses then thesedeeited
th ti t
?)glgg ec trgélju%% S§80I 19 dbéafgésaggdﬁ%gﬁ%é%@g&j;@gﬁé wﬁQiebQﬁd upon

krmva‘net;ooftfmjsre, ioéludiRg |the aqtivityef theamecnfmmmoawemp@m the

ga\e,d%h? We@ﬁ éé?@?él@\%glt%ttah sL O STRAWR e lﬁ‘tfecfea'n%‘ammal the

reate a sin phar maceut | cal osa%
f dinme ofddneinistatiopethy retees éx%\'.a’@ﬁ% therieiveriy and soursapf fe infection,

S e[ﬂ@ 'b@@&h’\é d%%gélfk?rﬁb%g Mid ok faﬁd kaf jf@@érﬁé’f‘lt B@fHeQFétatlﬁ@ phySICIan

dosage,

k| @enemlbhtra@tmeﬂ i iniffateg) With §mﬁ4é909@@eaaw?ﬁ%f§kaé¥ leas F’@nt%l%

3 50;91 éJn? BbsPdrits pé;ﬂlde C Q'Hér‘ééft@rane)ﬁdyaQé‘bs nﬁHreééé'd' O NE
the adm nistration of her apeuti ¢

ZOOWPWQWUWP@@B@ﬁﬁGMW@r th@d’ﬂfﬁ%‘ﬂﬁ@”‘iffs '?6‘?%?{]?% In general,
(1the chbbbund i Mdst dédirdbly ddMlinistefed! dt)a dbhcéﬁ(ﬂahbl) levarthat will

o ot KWt b LIS s s

cosmeund and the 5 additional therapeutic and/or

prophyl acti c agents shoul d be present at dosage |evels
of between about 10 to 100% and nore preferably
beagvaRRtrabobf thdtharaped@eahpound in the treatment of Flaviviridae viral

infection may be by any one of several routes including administration orally,
parenterally or via an implanted reservoir. The term “parenteral” as used herein

includes subcutaneous, intracutaneous, intravenous, inframuscular, intra-articular,
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t he dosage normal ly admi nistered in a nonot herapy
reginmen. Article of Manufacture 10 In a further aspect

w@bootloaosps esent i nvention, there is provided aPCEHCAR@®BB01634
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of manufacture conprising packagi ng materi al
contained within which is a conposition effective to
treat a mammal infected with a virus of the

Fl avi vi ri dae farri Iy and the packaging nateri al

g gﬁg%)@%%%g ngra{as enﬁl g{ré:tF%c%aé Catn(& @ﬁ? %esti%%v inﬁe{}gorg ?ﬂﬁﬁ%io&i on
Ft@hn‘ques daeal édmnrilsyratmlmraﬂnnnls’mt@nd:ymmesthnlam ptederred. Orally

ta?c\ﬁ ?9sa%%q$fr%qﬁlcl¥<{ﬁ Fﬁg I{B'flln% J&#) é{!)gl)l sb\glalg!étg,'and aqueous

Ftsaapemslonsiaed soloies Parti cuI arI y, the different
enbodi ments of the present invention may be dlrected

to 20 distinct viruses, particularly viruses
aPe sphotiapeve,dhé eompanng of Femafiz (aiily (1D B¥). (V1) (Vll) Or (Vlll) is

aBS%ﬁq&&%ﬁ'u@@&Hb.ﬁ&@%ﬁd&leﬁr nfct ﬂéﬂrﬁdc@ﬂﬁcaﬂ@ﬁc&%’c%&érnem

e treatnent o epacli viru %enus such
HEpanature othe paeiers) Wil Qf)@QW‘ﬁPe\@%W e dpspge BEMaAgcordingly, i

S ﬁ{ee&ats‘é%f [0 93?'8% M%@ Larriers Wwhich eré‘fcon%oﬁ!? ds& mMQH@ lactose

pre erred examnp les o VI ruses are se ected from
gendeyipesiarch. LBb”C@tm%ageé’ﬁ%l sgch 25 wpepesir) stearale.are gisedypically

a'é@dgds Is@rlo?'glta%% rﬁlét%ﬁbﬁ H*’Wle fofeN, Udsiul dfdéhits mbl@i’e lactose and
HCV 3

Wfl@d ﬁqr@fs@rglm Whem@qquqslﬁlégencﬁcglsgéq; éeqngwstqrpg m‘ally, the active
é/d?@r& s b&«/b.ﬁ@d wﬁtk@v{ul%ﬂynﬁ‘g aﬂrsz%@n&ng Hgdhtd.alf deENeds certain

an Al ternativel

C Reepisvaengior Ao be caPetueintadnis sy bS Hosel! Jhiefinpe

3@r€fda@é’tlo\ﬁb fﬂmmhﬁctaslédqué@st dreoldRirgue skspersionsrarses,
anese, Ence itis.vir Ni|e viruse

ole e gErInS e QB Rarun I SR oD E ARperG or

dlvxfeﬁﬁfg@beats suchastMeah 8o rhd slispandig adiessase in a human
caused by Dengue virus. Preferably, the invention is
directed at the treatnent of viral disease in a human
carluxsmdwat dithapessenitherepbutici dompound treat isAdondinesit withethg carrier

t he t ion is
VP?%{?” Oepggguce a g ﬂg?}énéjgc g‘érsr@g/ﬁlb\}aﬁ%p{ﬁﬂﬁg é@é? 9{/(—:; host treated
Alané tmapaniiedigr, modeeofiaduanistiadion. AﬂYplQ@pmatogg\glg@ntam from

ng/ ﬁf%yo O3LONL 834, th%@ﬁgutrc%@%gﬁ%(ﬁ/@@ F’Feﬁ?r%g’?rgucﬁfpreparatlons

rsease in a e’ virus
ad:dntalrofmmtabeuil Ieiotabont Y Thﬁéamﬁtﬁlé@@@éomd t he

treatnment of viral disease caused by viruses of the
pestivirus genus, such as the bovine viral diarrhea

vilm ggothenapect, 8 cem@wtl@mhewr'fecqré%?latﬁdmr?r%'@ﬁmownd of
b%‘ﬂr‘ﬁulactl)s(gﬁ‘s(ﬁl) V(I\f)u@l) &ﬁﬂ%r (\ﬁ’n)eBF-‘é éhémqacbb&any a&%aidb%alt

is direct viral disease

c dberpef, isaesadmipiptesgbvith atAﬁSé PH%@WBWI agent SP#%@Htfﬁ’OGh an

i %n@hfa@‘éb@rﬂ éﬁ lrﬁrh@'ldlﬁc%@téi@?bgéﬁt é(ﬂl Hal ighisigRsaSHIVINAbBGT, an
caused by Alternative nvent

GTHACRetat apiHeV b BioToRtd BiTeRReNc cHYaus Loleqtine prmgoms of
C ans Githl Mfe M. Examples of such agents are well known to those of skill in the

art. These additional agents may be combined with the compounds of this invention
to create a single pharmaceutical dosage form. Alternatively these additional agents
may be separately administered to the infected patient as part of a multiple dosage.
form, for exa'mple, using a kit. Such additional agents may be administered to the

patient prior to, concurrently with, or following the administration of the therapeutic
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10 Furthernore, GB viruses can also be treated with
conposition of the present invention. Included in

wo kiog/os9ssnl famly are Hepatitis G virus (HGV)P@NdA2003/001634

10

15

20

25

30

35

Hepatitis GB virus. Preferred exanples are sel ected
from GBV-A B & C Preferably, the invention is
directed at the treatnent of viral disease in a human
caused by GBV-C. 15 A ter natively, the invention is

di f [

cSoBRE e O PR (I (R PRERE pishafhudtelRedly
dlaﬁ@@t@@eﬁﬁﬂth%eqfreat ment of VI ral disease in a human
caused by HGV. Enbodi ments of the present invention

are exenmplified by the follow ng specific 20 exanmples
wiYV een apempigetionsthpeapry inaiizess §otashe prasentpmokalPREthe

A%BH@Mhél‘tﬁé?Qﬁedﬁé%ﬂdloﬂ Eﬁogﬁyusef@%bﬁ@ shBGldWeSre M at dosage levels
am nobutyric acid

4 o( PaVAGEN AWy CHR1AB Y RePPFe BrEsTaRNbBEeR abaut 10250 80% of

O di met hyl
Db éagbm@ggﬂklfs%dmgg@e@dn B GRS i yl

((2-am noet hyl ) am no) napht hal ene- 1- sul foni ¢ aci d;
Hw;ﬁé]ebﬁmbmﬁgaﬁpy mance | i qui d chromatography; |PTG

TP B e oRlpR SRRl et hEinar Pepfiedh e bP°
permarmlfédtum/cstnpﬂ@h@ pEckaging RRerig) ebiytamied sethimhaich is a composition

s 8% S alR ey Mo Wit g VRl ot G plevirida8 Ty dNa the
t fplaSKa@f@mb@leBttdﬂf}’dr)sphaml wisich indiicatds tbaﬂ ttle coBpodiivrsian be

u rJ A

st BPEE lon B0 Wk ob s AR R, o i ppgsicon
V‘@orﬂbfﬁé&&gmpoqmtdf |F9hmda O tlobén), 1Y), (XZD,[XMI) Dln(VIIl) as defined
p%égﬁl&u' ar, reference is made to page 89, 35 Exanple

or the preparation of compound (IV). -18 WO

2004/ 039833 PCT/ CA2003/ 001634 Exanple |I - Inhibition
of N prot eases of different genotypes by

Hadis i, Pr oL EaSES 0 Rl A T 2 and 3 TE 5 Lor
prP@cah;@taﬂmh@ﬁdlftqn@tH@bogthéhqp@semnmhw may be directed to
h‘%ﬁs%h@td)nﬂ?és Fﬁbﬁkﬁl'aﬂy wﬁjsEé‘ \N'hlch%'?’@thhOJjQ(c ﬁ’l%%ﬁ Preferafbly, the

cl oned using RNA extracted fromthe serumo
arg Pmmegé?mdﬁwppanﬂwfé@msmmﬁ %M%Psﬂfpbﬂhﬁd@émﬂﬁm of

DrhepB&viRaT nﬁ\é | d@A%s HapRiitlsal. F$éfe|=ﬂé§ exarwgl% bEALV viruses are
Canada) . DNA regi on encodi ng

h@?@f"@é‘lﬂf?@? 9?)’?‘81’@% Zrds* FSCRn‘éﬁ'pMPfel gferred re%ama'es of HCV
PRiri8ds are SEIEEI0A HOREREHIN e TCACER GRAG3 Prek8rabSEACY Niruses are

D el FRE BRI BT B orHOV BareadiGY FaspcsiPYda, HOV 5 and
NHE) Pahidosrkt Merd preferd BN $IOV ViG¥es BR Sttt dsiubia lsaptgses: HCV 1a,

kg@égggdﬂgﬁgggq{é%%\?gcul %Vg ec;(gkessi on vector

Alternatively, the compounds of the invention may be directed against viruses of the

flavivirus genus, such as the Dengue Fever viruses, Japanese Encephalitis viruses,
West Nile viruses and Yellow Fever viruses. Preferably, the invention is directed at
the treatment of viral disease in a human caused by Dengue virus. Preferably, the
invention is directed at the treatment of viral disease in a human caused by
Japanese encephalitis virus. Alternatively, the invention is directed at the treatment -

of viral disease in a human caused by Yellow Fever virus. Alternatively, the invention
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t he DNA encodi ng NS3- NS4A het erodi mer protein was
PCR-anplified (forward priner:

W6 2@0F0IBIACGATCAGCACTCTTCCATTTCATCGAACTC3'  ( SEQPEDICA2003/001634
No. 3); 15 reverse priner:
5' CTCGGATCCGGCGECCCATCACGGCCTACTCCCAA3Y (SEQ ID No. 4))
fromthe HCV genotype 1 a strain H77 (provided by
ViroPharma Inc., Exton, PA US) and subcloned as

ORI Bl SR B RSy

fu3| on pr otein containing an additi onal N-t erm nal

R Bfich, Lty SRERTAAAT QR0 AL heliigni @A st TRked by

'AyE Y eavage
bamslee‘of thepesiiyiruesenos ssipls aethe Ho@ineviaBRarhegdrug<BYDY b

5 PLAAYCS LR fh\?é"r%é g&:}f@‘a ﬁgﬁ%r Bié%aéé)@rtf%r(ﬁb% "Preferably, the

ex ressi on. het er odi mer ot ease
mmeequrlegg@dedayt thﬁtree’trmermgosﬂ@ndlsméﬂn cgifie @@useg by BVDV.

(¥ n‘%{ \%g}e ﬂ‘)eblﬁxtle ofl Gtk dd t%a@ﬁbh%f %al%ée!és&@% pigs
reco aculovirus at a ICIIX

i welesedity O YTV Alterrgtipelptthe ipgentipRds dirgcias idhe eetest ofadel
hg[sgg%elgs %ﬂ@aus@ébﬁB‘D@ﬁ.ef by centrifugation at 4C.

The ce et was honogeni zed in 50 "M sodi um
10 phosphate, pH 7.5, 40%glycerol (wv), 2mV

REQRA&ARRIO BB ARRles chh %rsbl%%‘tre@%ﬁvﬂﬁdﬁﬁp&&itlﬁﬁ lof ﬂfeqir@s;iaﬁe

was then extracted fromthe cell sat.e VXB&P@ g%;

3dnvaption Insludediin §is wai@@‘"ysfeshwm G vty (HCOMpgad Hepatitis GB

g g@@ r@r@ferrzéfetxﬁﬁw lélstafr?flgﬁfétéd frumaetsw K &Qlﬁ) F?Q%)@Q)M mlre

mn a ol u ct was dilute

i invsptiome dg%%?% FEO ‘6@ S%?%dr‘@ﬂz% aé‘ﬁadg Bav-c
15 | ﬁatsméuww &hézihaérﬁﬁﬁIlﬁdll‘dicte'ﬁaimwd\ilrdé&meﬁhﬁflvﬂbl digsaseliiarhuman

The Hi A hetero rotei.n u

ey SR A e RE RO M TP S I B B it il
S @itictise iphonisyrhad eausptiby HE3V.10% - 19 WO 2004/ 039833
PCT/ CA2003/ 001634 (w v) glycerol, 0.1% NP-40, 0.5M

NaCl . Co-purification of mature NS3 and NS4A protein
c @mioeimevis of/ibe ipfésedt inyenfios ber exdnipdifiechhythegolowifg spesific

ified d i - NS4
20 DobBE uPiP gt BB B e Rl FrC NS

prot ease domai n and the peptide
}—% PREVL YREFDEMEEC- CH (SEQ ID No. 5) 5 were used to
ni ze rabbits for the production of antisera
s fbbreviation®uBEin dimelexapies indg@gesct i vel y. The proper
N-er o D04
oyt o FpRbuGHe 50 T5AE000 A MRE BRI DR KRS aci
25 ADIVEM10uUIPeensssModifiedjbagle de gluww rqilmieénvl %ﬂfﬁgﬂﬁl@sEDANS S

W?{Qzearﬁgg/él?a)éfﬁl j &ttheﬁQ 1 @Mf@rﬁg ééim let@%%l@b&forﬁ’lblnce liquid

ycero . I m dazol e,
0.chsematogrephy; ilb Bicvomesy- ;d? mmt@giem@ hgip-Resioni (as in LB

P rt%tﬁ}"‘%ﬁ/a Qﬁd?ﬁém@f Pén@(r&e BQ#!MIQ#/%W@&O@?Qn{i@CWWmerase chain

from RNA isol ated romc i ni cal sanp| es of
I—I(E%aqt'ﬁﬂédf‘éd reptmeant SIUBER Ril iR TFBIMs Polnerase Ghaii reaction;

30 and TCEP: tris(2-carboxyethyl)phosphine hydrochloride.

Synthesis of Compounds of Formula (I)

Compounds of Formula (I) were prepared using the protocol outlined in detail in WO

00/059929, published October 12, 2000. ‘In particular, reference is made to page 89,
35 Example 34C for the preparation of compound (IV).
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St ei nmann (Germany) using RT-PCR The priners used for
the RT- PCR were 15 5' CTCGGATCCGGCTCCCATTACTGCTTACS!

W@ 3Qosd3No. 6) as the forward and PCT/CA2003/001634
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16
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5' GACGCGT CGACGCGGECCGECTCAGCACTCTTCCATTTCACTGAA3'  ( SEQ
ID No.7) as the reverse priner for the NS3- NS4A of
HCV genot ype 2b and;
5' CTCGGATCGGGCCCCGATCACAGCATACGCC3' (SEQ I D No. 8) as
the forward and
5' CACCGCTCGAGTCAGCATTCTTCCATCTCATCATATTGIT&' (SEQ I D
2Exdimpld) —ashibltipnr \VHCE QIS3-NSRA pfateaddsS\ofgliffetenp geBatypes by
Eachdoriae ﬁ' n“f‘é{ned a unique restriction site for
s EBPSNNAg Iy ment in the bacterial expression
VB\ONSBEALE a:nd1bThe cloning into the vector generated
a Jeconbi nant. . .f usign protei [

e PRHIe s 1103 eBo Uhe 18 SR P EhA Y Rlnerfeeln R gHenom
t HC\acDNA wag EMdnep by tRIaBERalsem\Rigk esiraated ffdra the serum of an HCV

D SEREPL A by An R E, AP ERE by TR B4 ARSI RodB) stLuc

r al n or protei
arl\dbn’trealo@bnemﬂ)l The ONA regloemlce@Bg the N%Nﬁﬁ&d@é&towmer h@tem

a%st# F@% ildd @rw ré v T@@E‘/?l%é CQ??R%A@GGCCTACB’

wer e "ug at ion_ af
pes EQt'DNG‘é)d lieMerse l@uﬁf%r5 @B@T@TAGAQCAMT@UQ%TTTCAT

2235085 el e SRSy o sl

pafastBat™Hiadiacalobinds ¢kpTfesspnoleeloa{Gihgo/BBLAT FarH®Y genotype 1a,
d ' ,
b PReFhe AR NS SR R oy Sl e iines, (orwerd
orpdieter: tEfJCT(é’h@VAeGelEQAMOMTWWDHE&AE@GAAGWCamSlE&I&No.3);
Vitr | )

adp BT e Clp AT CERBAPeaATCAC AR e By (sEQID
PrNg.&Q fremaid HVJin genoBpedha striain HH(Z\/(pitowdedI byb/irdBharr@aine., Exton,
ag%i%)%%ggyj hetsp%ﬁe odl, e ;/8% Mooy B NerakMacm HT
DEB;VESEHIS@X@)(&S%n Ab%f()ﬁ%é‘d@é@&!‘é%tdnﬁﬁi@dt Rusién rirﬁﬁezn ddnitaining an
subst.r at ve etween the a

o AR Fdefinhe A ERigyeS Mot b BB R g AR T
( Prédehde dleavhyp sits Ties Buetb- Baomamomq egmeeslausyé%

ACUPRERY Bap iges 1 rrbeSch SRR P bR o b ot pren

angxpedesibyr i ¢ resi due at posi tion Pl resulted in a
significant decrease of the N-term nal product

inhibition while the deletion of the serine residue
atHipemiged dI$3RIS4 Arpeteveiinéheroicasewas bxprassechiyrigiecting Sf27 insect

ffj Th

oo S s BRI SRR 08 R g1 .

n-raaltieiciy ef[lra’eafonmsﬂOt bei2ck 27‘1C rﬁ%eTn@ElétedTMumaB/hmted 48 to
f M fly 2 Wi U 10 Bott.om.

O D elEF By ey Rnatar s Sk el gelsf ues PAreSkieEd n soam

cogtbﬁ@m ;Brﬂiska/lﬁété (S 7t5{wgo<g,tgaﬁder& QUR 2ATM wacamceth@md His-NS3-

W . n of

priv®Hh etpraringy niptRatewasthen @éf%ﬁ’i%@o'ggm F%P'zi@ﬁqemtb drp% NP-
Thep, HisatritBVRQ 009 015ANa i, end BTINRXGR@tMENt 28%r ulhentrifugation

e(%gCt) bgglxgv%grs 30t r%lrnrgtrll%&sa gtihebg/olttxtplg e%gadclt Evlag glluted ﬁ-fc]ﬂd in go [‘nM
sodium phosphate, pH 7.5, 0.5M NaCl and loaded on a Pharmacia Hi-Trap Ni*2-
chelating column. The His-NS3-NS4A heterodimer protein was eluted using a 50 to
400 mM imidazole gradient prepared in 50 mM sodium phosphate, pH 7.5, 10%
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nmor phol i no] et hanesul fonic acid solution at pH 5.8. 15
The fl uorescence was nonitored using the BM5 POLARSt ar

WwW@0a039896- wel | plate reader with an excit atipor/CAbdsno1634
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of 320 nm and an em ssion filter of 405 nm The |evel
of inhibition (%inhibition) of each well containing
test conmpound was calculated with the follow ng
equation (FU = fluorescence unit): %r FU well - FU

2 ol nd L QP4 bediNagT e phiicatTl Tlureo A bR bigea

ugeoteincotiplexrwisnerifiédby Wdsape bfoaahaiysns( ofthe pondfiedieprotan@iusing
ress

hib \ h |
NEP et ANk MR et Re” uBE sk R8s
ZEpr@(eas;mdkirhmm Bodh the beptidaXN- ?DEEVbYdRiﬁFﬂ)EME[EthGHUSEQ |b'NO. 5)
St t | er.m natil Q a
58 Bped iRl RAbHS e 68 prtsiblon § SR abe b W3 ana
S INBAA aispediinglin, r'l?hel prgperD-tErinindPamina|c{dQf-both pvéird-was confirmed

e AT P ot P BB SR R G Afocie

C Sesuandes). oﬁhetﬂmeﬂ@d)erpzwm wWdr¥/ stonerhatn80°CHE\ OMIA - SidiA

i NN g S S A

was prepared in DI\/BO at the concentration of 200 pM

f[l:&'mehﬁtﬁ\%ﬁﬁﬁﬁe -21 WO 20_04/ 039833

PCT7CAZ003/ 001634 stock solution (2 nMin DMSO stored
atTheNEJ-NSF peotédseglensabs HENt genotypex 2l pad Bawerenamplified from

AN |S\S%‘ié(aﬁﬂsrﬁ Flﬂmacl)sgrﬁglteg &#H?M lnf-ggfged pgﬂ%ﬂﬂé tobt%[h d frsalmnlar. G.

const erm ne
a Sieiomdyn éﬁ:mny)elsmg RY-AGR. tchle p(rIMers usssidior the Ril- PLBHEre

TI’B‘*‘C'F(P@%%?@&%C%’F& CA¥T)Q@‘?’G%§'TF§H§ dl%bwﬁrﬁgo Iatsoc é%ard and

uorescence asso eavage
of5’ Gh@GCﬁT@Gﬁ&GGQG@@Q&@E@AGD&@{T@'@‘QQA@UMOT&MQJ $SE@ ID

fl

SN o ML RO (556 NS X 87 o 8 2 8>
r CTCORANES ARICCOGAT CACAGRAPACSERSE(SHIHQ D Nb. 8)ms&heMrward
e B EberosAt AT Y TaRATGTCATEATATT 6 Tos: g5 D
t . %emuevzbrsé/pmmeﬁﬁr HM\fl'gegstyblé?Ba . [l p@meﬂccﬁ%ed a unique

10
ePotiEof s B Spdloia et (R baceeianRBier fgh VegtorpET 112
t Aidne dlmnq:;ehodhq'pﬁ:wregewacbtéd)g I*Bibrrlkwt tfwtoerpmiemimontammg an
DR ABR R el rdE b florised (R tog ano & eV
groapihassadleavegé edﬁ Thtehrecqrebjh@ﬁd@mmide weud yseditp Wransform the
plb%Heﬂ Bl [Sé?p foﬂ%%ﬂvé% %&Fb%%ﬁﬁ&érﬂ&né‘ﬁt protein -

?l 5%9@
several substrate coricentration
CExpiestioByad mugq;(hpyﬁth@@ddﬁrgn b P TG. hieollowing expression, the cells

were collected by centrifugation at 4°C and the cell pellet lysed in a buffer containing
50mM sodium phosphate, 0.5M NaCl, 40% glycerol, 1.5% NP-40, 0.5% Triton X-
100 and the soluble protein fraction was passed through a 5ml HiTrap chelating
affinity column as described above. A poly(U)-Sepharose purification step can

.optionally be conducted in order to remove degradation products and contaminants.

In Vitro HCV NS3 Protease Assay
The fluorogenic depsipeptide substrate used to assess inhibition of protease activity

of the HCV 1a, 1b, 2b, 2a-c and 3a NS3-NS4A heterodimer protein was anthranilyl-
-20 -




15 ratio SN is plotted against the test conpound
concentration at several S concentrations. For both

woreaohoses33 t he points lie on a straight |ine atP@HCA283/001634
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value. For a conpetitive test conpound, the D xon
plot displays lines at different S values
intersecting at a single point, while the

Cor ni sh- Bowden pl ot displays parallel |ines at

AR A s ORISR L B b e

bibetlieeg: the akdrsbufyE (AbJ) Shd the #Ehicd tdsiduek) FhSpequence

ot AR s .1 T RE R bR RE kel

ZSWWWdSEQ WDelNo.d2} ermespertingtot the NﬁﬁAﬂ‘éSﬁBE‘naiﬁral cleavage site.

f I g?l utg dch& é‘\’%%fl@?/g'g‘ﬂ?ge l nrevslc{ﬂevaé g(e)ﬁ\é%nagheslu )}%d IH a significant
[ nimcnsade af thg Notermimal [BaGudiinHibifisroekitiine delEtion &iGhe $erine residue

601‘: 28 3{1&8\%% Tht&h& cﬁﬂa%cllx ﬁ%{f\é@ E&g t ﬂ{}e éro fag%ctlvnty was

vvas PoBt &l ne rom e ana ysi's €S 0
c Grspayenidn 6D VM TAs-HDLgth§ e, 0(25!91 sodainueitrate, @04%mWadesyl-3-D-

(RAoRRE. 5T TEER, B8 ab8e B s sRite Rl BF AN L
daf@}twm M{&Qﬁr’t&@%ﬁéﬁ@ BT 603 HIa: vaFG Eorlooh EBtbrifof the
qeRUEpFROUNC BRI LORMARHGY et 38 NAEWSAR felrodimer

HYotét foﬂ45 minditdtMt23C DMistRfeniid/b§igdion. MTHQ%I WSG) bbntent did
4.1 nM4.2 nM 190 nM 490 nM 510 nM |V 4.

59t ANSS0 5 Path 2 Bee FROCIap was eoTDeHERD SATOTeS TN IN-

3GAstpAdInoRtitkmeB@fonitodtid Sdigivnas pBrs.and 3B il lustrate
the I C50 curves of conpound (1V) against HCV la and 5

1 b NS3-NS4A proteases, respectively. Conpound (IV)
Wekhef flidreb ckeddgassmonitoped Ldiny thet BIMG ROINREEIGHbxyHEMvell plate

0 regter B odihon eTehiva ARl R et T AtAKnm. he tevel

cmfmﬁﬁblﬂlom/(% inhibitiongofudach wetl aEnitammgieai cdmpbudhwhl ealculated with
Di and Cornis jcal nethods. For
e PR BB Bt dn B BR O3 o MONS 6 ha

the lines at different ay:@e%eyyerpyl %ﬁ;gs t| ng at a
si ngl e poi nt Yo -ditfiibigon 5 CEEE—?W—?VW—HW
parallel |ines at vari VAPHEE TN Kb 8t1/0. 30 nM

was obtained for conpound (IV) from steady-state

velocity analysis with the HCV genotype la
The calculated % inhibition values were then used 1o determine 1Cs, slope factor (n)

and maximum inhibition (Iax) by the non-linear regression routine NLIN procedure of
SAS using the following equation:

1., x[inhibitor]"

[inhibitor]" + ICs"

% - inhibition =

Inhibition constant (Ki) determination and mode of inhibition

The fluorogenic depsipeptide substrate anthranilyl-D(d)EIVP-Nva[C(O)-0] AMY(3-
NO,)TW-OH (SEQ ID No.13) was used to assess the mechanism of inhibition and
the inhibition constants of the compound (IV) against HCV NS3-NS4A proteases. It

was cleaved between the norvaline and the alanine residues. The substrate working
solution was prepared in DMSO at the concentration of 200 uM from the substrate
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NS3- NS4A protease, while a K; of 0.66 nM was obtai ned
wWith the HCV genotype 1 b 15 NS3- NS4A protease, K 's

w@b2009039384 86 nM and 83 nMwith HCV genotype 3BCT/2A23/001634
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and 2b respectively. Figures 4 and 5 are the Di xon and
Cor ni sh-Bowden plots of conpound (1V) against the HCV
genotype 1 a and 1 b NS3- NS4A, proteases

respectively. 20 Exanple 2 - Inhibition of HCV

S%%érkgs%ﬁti ﬁmﬁj n%M%t%%\E -'2%9(?)6 dl'h'é'%aﬂs@sﬁé‘tg c%n?entratnon in

assa I‘cation
ddh@ astayatded frnml-ﬂt.‘Xb B |@id Thé m’mipﬂlormmstaoh(i@)wm aognpound (IV)

i RIS RES b S G Db BEBREAROEE 05, e

c girbteaseadivilg was teteasitad by glondoringribe fluasresdddve MQe associated
r %H{h' tﬁ@tclego%%esofqﬁ% L}ﬁ@ﬁeﬁ%éﬁﬁ%‘é u8gq§|‘eﬁ%t§u8&{a‘%@[]9¥h&' 3l M-

co
@Kzi'??@ Gaepectpiucnometeremissinnaiszs h‘nadaraisexcntatlon at 420 nm).

I
821;Eh 5@%%" o Pt g’?? g{onﬁgé}gagqe%éﬁé Se”%% 89%%30%2 M gysgrate:
PEr3 akbadtF\0 02 e84b NSRINS4A lugerpdimer psotpin@ndivarieuscganserirations

atof%hext H0br5RIung P § 50 M Tﬁan@'VEM 83@'6&5%\71@&51% cit¥¥d,19.01% n-
10% FBS, PenStrep (Life Technol ogi es) an

GatederyHBrD-nGetosidebmb! TCRRUBAS etﬁadyrs@%%@@% ofrihilytierpef the
t
f‘hl-éé"\z gg?&géé a afdb El%?hr\géztp‘( ﬁ%tb%ﬂﬁn&??@t@%és%ér@ gérf&fgled using

ound.
f dhe Dée@niandt nla@@aydasgmhicek/methw\% Indke Dlxewrﬁmml ingthod,

100 T%g:é’i‘@éloaﬂﬂﬁg i ibigd £ a'lr%t ﬂ%st@é’t ot E@r{ceﬁtratlon at

fin O concentration . 5% an e solution was
sdsveral agpstraie %\cmtfatlarﬁﬁj(&)i In f@e&Pr@lﬁh-@eyﬁen graghizalynethod, the

M bhid @W 8 Jidtleli®lgaldsi the te%? Ebpod dohb&fratioh at fetASt

conpounds were %e pared 10 using Assay Medi um

( ConpafiralnRs 605 by ITRROCSCHie PasTIF fiPB SrfEIHINGAL each S value.

a%r%&io%bétuf@ﬁe&ﬂ‘&n%uﬂ@'the phadh ?l& @&b%‘;@ imes dt faﬁfe@@h ISSvalues
and the appropriate dilution of test, conpound

in
asSg(FerEve gle prighuile tecCerpishiBauelsa it Aispipys paraigl lines at
t herfarehd S Galliés) rEheplk a\ra@ ashingfedW3Sittingahd asado ale ehlatibr h

~a 3 day-incubation period, the
ce‘iqggjr%%%? 8°%§tﬁ'¥ﬁg “PBS and total cellular RNA was

extracted with the RNeasy Mc.rgit(g) and
Q ashredder (r) from V@aeﬁ—ﬂkﬁ—i—‘g—élﬁ-eﬂ h well was
eluted in 50L of H2O. RM& vds-lfdadt) +i8d by opti cal

density at 260 nmon the Cary | E(r) UV-Visible
spectrophotoneter. The HCV 20 RNA replicon copy number

Waﬁh(BNfah uat;g:dowsés poflaséd e RT-PCR with the Abi
equence Ctlon
(TSGR RHRY GO (Fod ot S5t it e OB Gt
arwotaaaés/\swdétémlﬁh&ﬁ inhe Qlfétsetﬁtﬁ SFohrpourd (|Vh@|ﬁgemem$ Ritro
enzymatic fluorogenic assay. The ICsy curves were analyzed individually by the SAS
NLIN procedure. For HCV 1a NS3-NS4A protease, an average ICs, value of 4.3 nM

was obtained from the analysis of two batches of compound (IV). An average ICso

value of 3.4 nM was obtained from the analysis of two batches of compound (IV) in
the presence of HCV 1b NS3-NS4A protease.
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transcription polynerase chain reaction (RT-PCR)
product with no downstream processing was

wa@ecwanpdssshed by nonitoring the increase in  PCT/CA2003/001634

10

15

20

25

fluorescence of a dye 25 | abel ed DNA probe. The

nucl eoti de sequence of both priners and probe was

| ocated in the 5 region of the HCV genone. The
replicon copy nunber was then evaluated using a
standard curve made wi th known anounts of replicon
copy (supplenented with 5TABRET wild type Huh-7 RNA)

assayed_in the sane reactjon follown
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cycl gy TTeT e Uier nfiTTb! MERGART On FBonCT Ogseaa_ JPIaRN
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cycl{g¥ provi deg-3nMi gh §4S“¥;M13| i i 289 Mdasu?®@ oY re &@Q o

t emphate——cong¢entratton o ]

! . . M d%aw .13
Moni t\grl ng dur{?ngtqm\garl 1%5% es, E%a? PCRP%I elYll t %%0 M
i gdaot §ang hi ghest, provides precise data for accurate

quantification. The relative -24 W 2004/039833

PCT/ CA2003/ 001634 tenplate concentratl n can
BB AR Bprals fsePe ByvesQf ﬁ@@ﬂ%ﬂf@@‘éﬁ%ﬁ“@b{rwm

ofih NE¥-NS4A ploteuias N'veghtivel. copy. EC50 Curve Fitting
with NLIN Procedure of SAS 5 The | evel of inhibition

(% inhibition) of each well containing test conpound
WBSmpeahd UV pkvasfotnt o bde cbmbbmme lf@st @GMﬁburmlof(HIN/ gedBipe 1a

(R:)EIE | 'mﬁf\ﬁ%i@% Proéﬁ@se% {ﬂl,lg)/%!@pqli -ﬂﬁ@q:daqt% %g&ug}lon describing

| leSThbét%tlk/@ Bindalgutith @RIFE ahdiako tﬂm&dtﬁbgmﬂ&t aidhCoraisEEnden
sl ope. fact xi mum inhibitign (lm t
OB RicABR b ErRBhHEY HePRibreTaics: BRAEOb) el That
uﬁieﬂge*.: bediffetchbBivalnee guet intersecting atd &ingle pink, while the Cornish-
nhi bit . nhi_bi tor N .
EEBRUEH R ot PR Ish RS Vb s e s S Ok iR gotained
ofor «tmfnbeumh(lvgm tsyqadﬁ-statqumlm an&i@dis mitp thecld GV beaotiyid®d/1a
%l 'Iﬁf&g\a ogeeﬁe wh|Ie a K of|0|6641|\7'i_’wés obta n\éd%vﬂﬁ tﬂe QIC\)/gen%type 1b
NS3 NS4A protease, K's of 90 nM, 86 nM and 83 nM with HCV genotype 3a, 2a-c
and 2b respectively. Figures 4 and 5 are the Dixon and Cornish-Bowden plots of
compound (IV) against the HCV genotype 1a and 1b NS3-NS4A, proteases

respectively.

Example 2 - Inhibition of HCV Replicon 1a and/or 1b
Celi-based HCV 1a and 1b RNA replicon assays
HCV RNA replication was demonstrated in HCV 1a and 1b replicon-containing, Huh-

7-derived cell Jines developed at Boehringer Ingelheim (Canada) Ltd., R & D (WO
02/052015). These cells were used to establish a sensitive HCV RNA replication

cell-based assay for testing candidate test compounds.

Huh7 cells that stably maintain a subgenomic HCV replicon were established as
previously described (Lohman et al. 1999; WO 02/052015). The cells were seeded
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VIl 3.2 3.3 VIII 0.7 1.1 In HCV replicon cell-based
assays, conpound (1V) showed a dose-dependent

wo ndolosesB®N of HCV RNA replication with EC50s pET/2A2008M01634
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and 1 nMusing HCV replicon-containing cells of
genotype | a and 1 b, respectively. Cytotoxicity was
not 20 observed at concentrations higher than 1000 nM
These results indicate that conpounds 11, 11, 1V,

gg?ﬁo%%s\g%pc%hﬁ%kﬁuﬂgﬁq 19(5'4 Q:eﬁ?(gé‘?' \A:/éllclrgj IWEI\H 'cBr‘?ﬁ'bkcén%Bted

c omifhol 6l FBBoReaStdef f(lefeeTﬂchMIages)kam 1\Mgr’mlh Genstncnmal%lledtere

i t.ur e, t t

| a5 B oG PRandEbt: 30adTet S bR S5 8a s o
cahpsndompddndbe used later on as a control to conpare
inhibitory activity levels. Conpounds VI, VII and

VI1|l have the followi ng structures: MO \ / NNN S
O TheQGe € cohpNun@ wes Idrépared foi gsmnip dhmalss@ylap follbwsk Phe- tebl

VTR : rah

Me%nmo M @Os/'bB&I%j Eyagagdé_d' éﬂu?eqom '335%8&%[]91 fgr é Jﬁr}al DMSO
concentration of 0.5% and the solution was sonicated for 15 min and filtered through
a 0.22uM Millipore Filter Unit. Serial dilutions of the test compounds were prepared
using Assay Medium (containing 0.5% DMSO).

Cell culture medium was aspirated from the 96-well plate containing the cells and the
appropriate dilution of test compound in assay medium was transferred to
independent wells of the cell culture plate which was incubated at 37° with 5% CO,.

Following a 3 day-incubation period, the cells were washed with PBS and total
cellular RNA was extracted with the RNeasy Mini Kit® and Qiashredder® from
Qiagen. RNA from each well was eluted in 50pL of H,O. RNA was quantified by
optical density at 260 nm on the Cary 1E® UV-Visible spectrophotometer. The HCV
RNA replicon copy number was evaluated by réal—time RT-PCR with the Abi Prism®
7700 Sequence Detection System. The TAQMAN EZ® RT-PCR kit provides a
system for the detection and analysis of RNA. Direct detection of the reverse
transcription polymerase chain reaction (RT-PCR) product with no downstream
processing was accomplished by monitoring the increase in fluorescence of a dye-
labeled DNA probe. The nucleotide sequence of both primers and probe was
located in the 5" region of the HCV genome. The replicon copy number was then
eyaluated using a standard curve made with known amounts of replicon copy
(supplemented with 50 ng of wild type Huh-7 RNA) assayed in the same reaction
mix. The following thermal cycle parameters were used for the RT-PCR reaction on
the ABI Prism® 7700 Sequence Detection System. Conditions were optimized for -
HCV detection. Quantification is based on the threshold cycle, where the
amplification plot crosses a defined fluorescence threshold. Comparison of the
threshold cycles provides a highly sensitive measure of relative template
concentration in different samples. Monitoring during early cycles, when PCR fidelity
is atits highest, provides precise data for accurate quantification. The relative
-24 -



NN.. N N-I O0~1 OH O-Ns O H conmpound (VIIl) 10
Exanple 3 - Inhibition of GBV-B NS3/4A protease by

wa@oeovposesds |1, 111 and IV Coning of GBV-B NSBCINGAZ003/001634
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protease The full |ength GBV-B NS3/ NS4A prot ease gene
was isolated frominfected tamarin serum Total RNA
was isolated fromthe serumusing Q agen(r) viral RNA
extraction kit according to standard protocol. The
selection of primers for the reverse 15 transc

S RiiHe spesentBlien permas qenslaeeLt s bY BTG e Siidard
pebive shadY wigouRMGhUMeeoheddy, A S et al. 1995) and
GeneBank accessi on nunber U22304 -26 WO 2004/ 039833
PCT/ CA2003/ 001634 (forward:
5'ECRRAIME EREAGHTN NTAONGEEIASHBAS' (SEQ | D No. 14);

reverse: b’ AGA JTTCITC3' ( SEQ |
NG 5Pt of RS TP Ve P PR G U e Cr UM NS
t kelcpatedhviititthd folewtnggeotiatidrafON 1 5IQYERepl26n pbpysmimber):

bet ween the Ndel and Xhol sites in frame with the

pol yhi stidine tag. This 5 construct produced a

r econbi nant pr otein wt hgg’]vp@by;,@]lscyag/eaj its

C-terninus. TH&- insibiden o VWW nt80BL21 DE3
i on. “Thé& 'E col i

pLysS for protein expres cl one pGBV-B
vvas grown in LB nediumto a cell density (0OD600) of

at which ti | PTG was added at conce ation
e e S i e P BB LS A8 et
Pef) e radxiriuimantibition h,ﬁaX)CB'\tthNSBrﬁé\dﬁitﬁégrélsstorprommé NLIMas

purified di e roc dure descri bed by Zhong
tpr%e urel‘géé‘%r Sﬂéthgg?l[%ﬂ ?r? on was purified on a
Pharmaci a(r) H -Trap N +2- chel at;< Amity colum
using a 50 to 40Q%niwhibifielez f : [69li07] This step
was fol |l owed by chromatograp o ha B8t ei n
preparati on on a Superdex(r) 200 gel filtration
colum. The concentration of the 15 protein
preparation was determ ned TABIEE 2df or d protein assay.

In vitro GBV-B pr ot ease assay Ihe
o dise i difege &Jsés%@ésq 'ﬁhﬁbﬂ?rﬁ|‘%Hcé/f°qtdt‘%r‘%ﬁ<998‘&t¥%e
act i vi gty B NSBHBVAEpREP@ 01 TREY Régicenn bias
Ac- DED(_EDANS) FE- Abul (O 20_ASK(DABCYL)-NH2 (SEQ I D
No. 16) UThis substrat 9343 cl eaved bdtaleen t he
am noburyyTTT (Abu) angdsghe aranine Tigsy dues and
products of the react|jon were analyzed by HPILC The
_I

proteas® activity was| @dsayed in 50 n"i\@Trl s-HCl, pl
8.0 Iy 76 39

Vi 2.2 3.0

Vi 3.2 3.3

Vil 0.7 1.1

In HCV reblicon cell-based assays, compound (IV) showed a dose-dependent
inhibition of HCV RNA replication with ECses of 2.1 nM and 1 nM using HCV
replicon-containing cells of genotype 1a and 1b, respectively. Cytotoxicity was not
observed at concentrations higher than 1000 nM. These results indicate that
compounds 11, 111, IV, V1, VIl and VIll are potent and specific inhibitors of cell-based
HCV RNA replication. Compound Vis a compound from a different class but which

is related in structure, and also active against NS3 protease but less potent. This
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0. 25M sodiumcitrate, 0.01 % n-dodecyl -13- D nal t osi de,
1 MM TCEP. The assay was perforned in a

wob@rosdseor (r)2 White U-Bottom M crotiter(r) ppPet/€A2d3/001634
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15

pM of the 25 substrate and various concentrations of
the test conpounds were incubated with 0.4 nM of

GBV- B NS3- NS4A heterodi ner protein for 2 hours at 23C
under gentle agitation. The final DVSO content did

not exceed. 5. 25% The reactign s termnpated by the
ATPRGE i B TR eRe30ted REF bR S Shannetn BLI P redin P

solution at pH 5.8. For quantification, the cleavage

d h d b
oAt RV SIELE AP R IRAEC Copar at | on

was acconplished byPnitially eluting at 3.5 nlL/mn
W th an aqueous sol uti gont aining 0.05% phosphoric
acid and 3 mM SDS. A 0t \%ﬂ@monitrilelinear
gradient in 0.05% phosgp i‘cSacid was then applied
for 10 m nutes. The absgorbance was nonitored at . 210
nm 35 -27 WD 2004/0 WCA2003/ 001634 The
assay was conduct ed o Bse of the test
compounds |1, 111, dVsa . The 1C50 obtained for
each test conpo Oi*rﬁ t he esence of GBV-B NS3-4A
protein is indreated in Table 3. TABbnkohd @npounds
IC50 (PM @&BV-B conmpound Il 36.5 conpound 111 31
compound (IV) 16 conpound (V) 63, 5 Conpound V is a
compound froma di ffeMht class which is related in
structure and also actiive agai nst NS3 protease but

| ess active than conpoungshl|l LIl and IV. This
conpound was included todeny te that the ranking
of the activity of conmpounds ~SII/ IIl and IV was

mai nt ai ned bet ween LB. 10 Inhibition of
GBV-B replication in P4t ocytes in culture
Hepat ocytes isol ated f hnfected tamarins were

mai ntained in c tul}e}ji ef ¥/ned nedium for several
days. The cell Qre nodel was as [ by
Beanmes et al. 2000. Three days aft%%ﬁg%dﬁgg? t he

cells were infected with GBV-B-containing plasna.
After viral adsorptime, the virus was renoved and the

cells were incubated i 5 the presence and absence of
candi date test compou a,\clf})n entration of 10
,UM The cells were har 7; ays post infection.

The levels of GBV-B R\N® were

compound (VIII)

Example 3 — Inhibition of GBV-B NS3/4A protease by compounds Il, lll and IV
Cloning of GBV-B NS3/NS4A protease
The full length GBV-B NS3/NS4A protease gene was isolated from infected tamarin

serum. Total RNA was isolated from the serum using Qiagen® viral RNA extraction
kit according to standard protocol. The selection of primers for the reverse
transcriptase and the PCR reactions were selected based on the published
sequence (Muerhoff, A.S et al. 1995) and GeneBank accession number U22304
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quantitated fromtotal cellular RNA by a real-time PCR
assay using a priner-probe conbination that

wo ewa@sasaed a portion of the GBV-B capsid gener('Beanmws/001634
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et al. 2000). 20 Despite lower IC50 obtained in the
enzymatic assay, the results illustrated in Figure 6,
show that nore than a 3-1og reduction in the viral RNA
| evel s was observed when the cells were incubated in

t Nenvass cecaToT CamhET A aRERRAGT Sk S a1
EXHIPSS 8 CFSCOCETCIHNURC 28 CTFCTACE AT TT.CHY (ﬁmn No.15)).

The results_obtaine S .nNDre repr.esen
g Bt R EAGbAodu S AR s P dhe bl i e A@g cbtaining pET-
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various representative HCV genotypes (Figure 2) and
nM of GBV-B NS3-NS4A heterodimer protein for 2 hours at 23°C under gentle
agitation. The final DMSO content did not exceed 5.25%. The reaction was

terminated by the addition of a 1M 2-[N-morpholinolethanesulfonic acid solution at

pH 5.8. For quantification, the cleavage products and the substrate were separated
by HPLC on a Perkin-Elmer® 3x3CR C8 column. The separation was accomplished
by initially eluting at 3.5 mL/min with an aqueous solution containing 0.05%
phosphoric acid and 3 mM SDS. A 0 to 45% acetonitrile linear gradient in 0.05%
phosphoric acid was then applied for 10 minutes. The absorbance was monitored at
210 nm.
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presence of compound V (when the results were expressed as g.e. (genome
equivalents)/ ug RNA). The results obtained with this more representative viral
replication assay demonstrate that these compounds are effective antivirals to

reduce GBV-B virus production.
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NS3 protease domains. Similarities range between 43 and 49%, whereas similarities
between HCV and pestivirus NS3 domains range from 25 and 30% (Table 6).
Similarities between HCV and dengue virus range alsc around 30% (Table 7), as
well as the similarity between HCV and Flavivirus (Table 8).
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The structure of the NS3 protease complex with the test compound Il (Figure 8)
better defines the binding site of the present substrate-based test compound series.
From this structure of the co-complex, the residues directly in contact with the test
compound i.e. within 3 A (H57, G137, $139, A156 and A157) are indicative of the
active site, as predicted by the competitive mode of inhibition, and by the
conservation at this site among representative sequences of HCV genotypes and
various subtypes.

Other residues in contact within 4A of the test compound are listed in Table 10.

Comparison analysis reveals that these amino acids are highly conserved among

Flaviviridae ranging between 59% and 76%. Conservation of these residues among

Flaviviridae is indicative that inhibitors of the HCV NS3 protease would also inhibit

other members of the Flaviviridae family of viruses. In contrast, the level of similarity

of the HCMV protease catalytic site and the contact points of Table 10 js in the same
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Viruses within the Flaviviridae family possess a number of similarities (Figure 1)
despite a relatively low overall sequence homology among its members (Tables 4-8).
In particular, the NS3 protein contains sequences with similarity to the protease and
the nucleoside triphosphate-binding helicase of pestiviruses and flaviviruses. The
HCV NS3 protease domain shares a sequence similarity of about 77-95% among
HCV genotypes (Figure 1) and a sequence similarity of about 25-50% with other
members of the Flaviviridae family (Tables 4-8). In addition, the genomic
organization and structure of GBV-B and HCV are similar despite the fact that the
sequence homology between the polyprotein sequences of GBV-B and HCV is
about 25 to 30%. This low similarity is however trumped by the fact that residues
that come in contact with the inhibitor are highly conserved within the protease
domain of Flaviviridae, a strong indication that this family of compounds would also
bind to other Flaviviridae. The activity of compound IV obtained against GBV-B is a

positive demonstration of that hypothesis.

With respect to the three dimensional structure, the available atomic co-ordinates of
the various crystallized HCV and Dengue NS3 proteases showed an overall
architecture that is characteristic of the trypsin-like fold. Many studies have now
firmly established that the N-terminal portion of the NS3 region encodes a serine
protease that has a very‘specific and pivotal role in viral polyprotein processing
within Flaviviridae.

All resuilts produced in the above experiments tend to support the contention that the
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viruses:

« 6 related compounds have been shown to be active against HCV 1b and have
similar activity against HCV 1a (Table 2);

« 3 of these compounds were also tested against HCV 3a, 2a-c and 2b and also
found to be active (Table 1);

« these 3 same compounds were tested in the enzymatic assay against GBV-B
and found to be active (Table 3);

« 1 of these compounds was tested in cell culture against replication of GBV-B in
tamarin cells and found to be active (Figure 6);

« 1 of these compounds demonstrates a mode of binding that is situated in a
region highly conserved between all members of Flav_iviridae (Figure 8);

« studies have demonstrated strong functional and structural similarity between
HCV and Dengue virus NS3 proteases.

Given all similarities of viruses within the Flaviviridae family of viruses, it seems
highly likely that the compounds of Formula (1) are effective against members of the
Flaviviridae family of viruses, and more particularly, effective against the pathogenic
members of the Flaviviridae family.
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b 29 29 30 31 D90208 2a 27 29 28 28 D00944 2b 29 29

29 29 D10988 3a 27 29 29 29 D17763 10a 28 29 30 29

Dengue 1 Dengue 2 Dengue 3 Dengue 4 NP059433 NP

6a 30 29 29 29 VY12083 Ila 29 28 29 29 D63822 BVDV-2
056776 NP 040961 NP 073286

Bovi ne viral

PROTEASE DOVAIN (181 AA) W TH MOSQUI TO- BORNE

PCT/ CA2003/ 001634 TABLE 7-

3SVIL0¥ud €SN NIZIMLIAF SAILIVIINIS ANV SALLILNIA] - 31avL
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D63821 4a 27 27 28 30 Y11604 5a 29 30 31 30 Y13184

6a 29 30 30 31 Y12083 1la 29 29 30 30 D63822 -36 WO
WQ@0M4/883833 PCT/ CA2003/001634 HH H H HH Par/da2005mbic34
F4A0OHOOOOONOOOO HLOMMNMNNMMM (q
WwZ coW mw 0100 NP4 NMwWNNO) NOO MO N
coNcoOLNOOOO Cd) NMNN P4 HHH HW

TABLE 5 = % sturrariTy oF HCV NS3 PROTEASE DOMAIN (181 aa) wite GB NS3

PROTEASES FROM THE FLAVIVIRIDAE FAMILY

GBV-B HepG GBV-A GBV-C
NP 056931 | NP 043570 | NP 045010 | NP_059446
AF2$?632 45 49 44 48
D9égos 46 49 45 48
D0§;44 44 48 45 47
Dlggss 46 47 45 46
D13363 44 45 43 45
Déggzl 43 45 45 46
Yli204 44 46 45 45
Yl§i84 46 48 44 46
YlggSB 45 47 46 46
Dég§22 44 49 45 48

Matrix: [ILVM] , [FWY], [KR], [DE], [GA], [NQ], [ST]

TABLE 6 =~ % stvinar1ry oF HCV NS3 PROTEASE DOMAIN (181 AA) WITH PESTIVIRUSES

NS3 PROTEASES FROM THE FLAVIVIRIDAE FAMILY

Pesti 1 BVDV2 Pesti 2 Pesti 3

NP_040937 | NP 044731 | NP_075354 | NP_620062
AF2$?632 28 28 28 28
D9é§08 28 28 28 28
D0§344 26 26 26 26
D1§§88 26 25 26 26
D1§363 29 28 28 28
Dgggzl 28 .27 28 28
Y1i204 28 28 28 28
Y1§i84 29 29 29 29
Ylgisa 30 29 29 | 29
Dég§22 29 28 29 29

BVDV-2= Bovine viral Diarrhea virus
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HAO Ocod LNNO 0000 NMNNNNNMMN xa O
P4 coz HHMQWOrl coONNmMOOdA ha d d
wWOR@4/0desBBN MMN Wcow wH O H w M N POI/CAR@3/001634
A 00d t~L" 000 O coL X ONNNNNNNNNN
> OZI N HN~ MO00Odcomrl ddMNca NC H\o
Od{ coI'DNOOONN=4) Cl~(dA4N((dm,S-0Q
(dr- W(dw(dHMOcd 00 fAQLME> rIl NHONO

NOMNOMCNHIPL Mto Nr-1 a) NmOrl Hlo HH

HTABLE - 8/ofchurGrirdAorAdy #sy trornsoiNafs P11 aaF Wiri>MdSour@E) orne
ZNLLco JC3i :

FLAVIVIRUS NS3 PROTEASES FROM THE FLAVIVIRIDAE FAMILY

Dengue 1 Dengue 2 Dengue 3 Dengue 4

NP 059433 | NP_056776 | NP_040961 | NP_073286
AF2$?632 26 27 28 29
D9:(I)-k2308 29 29 30 31
DO§244 27 29 28 28
D1(2)];88 29 29 29 29
D13363 27 29 29 29
D613°8"*21 28 29 30 29
yﬁzm 27 27 28 30
v1ao8a 29 30 31 30
Ylg‘;‘% 29 30 30 31
D61318a22 29 29 30 30
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TABLE 9 ~ % SIMILARITY OF HCV PROTEASE DOMAIN (181 AA) WiTH HUMAN

CYTOMEGALOVIRUS PROTEASE DOMAIN (256 AA)

HCMYV protease
Xiz71632 20
Lo 20
Do0sds 21
D098 20
Di7763 18
3%2821 18
Y1604 19
Via14 19
V12083 19
Deas22 19
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O AONHO O rRFormula (I) wherein Ais selected

from Cl to C6 alkyl and C3 to C6 cycloalkyl; Bis
w@edogos®was from  phenyl or thiazolyl, both of miI/Ch2003/001634

optionally substituted with a group selected from

NH(R1) and NHHCOR , wherein R is Cl to C6 al kyl; and

Ris OHor a sulfonam de group of the formula

-NHSQ2- R2 wherein R2 is -(CL.6)al kyl,

\-/\151‘{93- 7é%cl oal kyl or {-(Cl-6)alkyl-(C3-6)cycl oal kyl },

EfL all optionally substituted from1l to 3
t i1es Wdetdf ahminpouay @hBormuild fio, O ( Cl-6) al kyl, ami do,

am no or phenyl, ?5_%52 is C10 aryl which is
optionally substi 3 times with halo,
cyano, nitro, (Cl-6)al O Cl-6)al kyl, am do, ami no

or phenyl; or a pharnmaceuti aI |y accept abI e salt

t her eof ; for the preparatiog of a medi canent for the
treatment of Flaviviridae viral infection in a
manmal . 2. The use %rggrdl o claiml1, wherein A of
Formula (1) is aabr Ned alkyl or C4 to C6
cycl oal kyl group; ® of phenyl or a

thi azole substituted with NH(R ) or
NH(CO) R in which RL i Ralkyl; and Ris
OCH or a sul fonam de group mul a - NHSO2- R2 wherein
R2 is -(Cl-6)alkyl, -(C3_6)cycloal kylFormate(l)

P h?o}”ni%l%% %% f%%ﬁ t?ﬁ Q5 k%oatﬁ'g:ffsto s utt(): ctzlgg\{(}? é’fs selected from:
or pﬁbnlyi Grﬁlslamlyllbd’(labf)wblch opt@]:la@,) wusyﬂutedsmthm grquelected from

B L A

W' th N rB& oPthe bR -NFiISO AR WhebinAR? |SS(@.8)a(EScI t-(ngdycloalkyl or

o B ot A oo oD M1 10
accordi ﬂﬁeé RitRANIoPERNO] nitd, 8- Jalky %ldmlm or ﬁtmndl orR%is
Ok en o PSRBT 4 D3 et
ac:lc]?r di C@gb%lﬁﬁ,}/(@@)@lkﬂ% Oe(bag)aw trgg? moeiph_erﬁvl;ié a
sul f onam de gr r - erein is

NGO E R utita E@C a?gﬁ%‘g r?(l)\!’ both optionally
s ufos thet preparatioroof a?mtednamemfohhh &ketmnt phefayiviridae viRe infegction in
Co6 ar%rll olptionally substituted from1 or 2 times with

haf 3% {'c1_6)al kyl . 6. The use according to any one
of 2c| aihe dsd acc®rdimter @aim WA whsreiry Alop permylé (1) Biasbranched C, to Cs

alkyl or C, to Cs cycloalkyl group; B of Formula (I) is phenyl or a thiazole
substituted at position 2 with NH(R") or NH(CO) R" in which R is a C; to C4
alkyl; and R is OH or a sulfonamide group of formula -NHSO,-R* wherein R? is
-(C4p)alkyl, -(Ca_e)cyclc;alkyl, both optionally substituted 1 or 2 times with halo or
phenyl, or R? is Cg aryl optionally substituted from 1 or 2 times with halo or
(Crs)alkyl.

3.  The use according to claim 1 or 2, wherein A is cyclopentyl or tert-butyl; B is a
thiazole substituted at position 2 with NH(R") or NH(CO) R in which R" is a

Cito Csalkyl;and Ris OHora sulfonamide group wherein R? is methyl,

cyclopropyl or phenyl.
4. The use according to any one of claims 1 to 3, wherein said compound is a
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thi azol e substituted at its 2 position with

NHCH(CH3)2; and Ris OH or a sulfonam de group
wobkeross3R2 i s nethyl, cyclopropyl or phenyl. FCT/CA2003/001634

use according to any one of clainms 1 to 5, wherein

said mammal is a human, and said Flaviviridae is

sel ected fromthe group consisting 'of Yellow Fever

virus, West Nle virus Dengue fever virus, Japanese

Encephalltls VI Vi I u .A C and Hepatitis G
Vi rus. Cog‘poﬁ"ﬂgoﬂ ‘a\'@c(ﬁBr‘"@ieW H’ one of claims 1 to

S, 5. Whefifl seSA gdﬂq%%l ybfie 8f cifit 1 13, viHtieiA R @ a sulfonamide
Fl avi \e/rrl dae |Csrée ectned ?rocr:n lBVDV ‘border di sease

Vi r us.group THerruge -NOSE-& whyerein BRhip %e)acblfyl cl{Gaiclegclaaligyd both
>, V\'hecfpet\ ﬁ ugs lor'Zsun%MR/lrl]lgT i?:ael€ %P or R? |8 Ce %ryl optionally

Fl avi vi'r assi cal

use ac%tbstﬁutﬁgi f[omn ¢ loa R im®s with dwelsi of (§a¢)a|kWam’ral is a

hugman S \ [ 4.4:5 AGa LR
L TR ey G e g My i
i s a htizaole sabskitstad dt itdP amnMwwuﬂalﬁHcsl(@ldk)swddR rerhlmr a

the gro consi sti ng of owF ver, vir

i r oS SuBngRER o oetr S s SENE Sebbtprpent

vir.us, TKHusd aidd:Srdﬁlg)lb doy oaadf teipast 1 toi S vBevein ESld rriaanéﬂhsaa
use, ccordln er.ei

cattl e umary agglsald éﬁﬂg\{/rlq'ﬂe s 38IS teg ?rgaat\é% GRS cr)lﬁI]S ‘ f,Yellow

bor der Falies eiase West e vitiss, Dféhgueubeela\owr dhapagesoEndephatitis virus,

6, mhe [ and said
Fl avi v |VH'£§‘ gdg@;@%@g@ %\Rﬂﬁ’g Fever Virus. 14. The
us& actiw dsenarcoalimnip amyenebof claimisnstold, hedgin ahidmegnmal is a

sai d FJ:aQtYé \é'n[i 'sg%eﬂé’ l\(rqH&ae i& 8&8&@5 ﬂ'ﬁect VD ?Dr&& o‘?%%ge virus.

conpri sing amn ues se om
G137, meagse meﬂlmw anyMe of Gaimmn! tar 3ivdleseip Said mammal is a pig,

manuf agt UL & ﬁb%l&é&&ﬂ@w}% FRELA@. cont ai ned

wi t hin I'S onposi tion effectlvetomhlblt a
vi tlis ©ie umaqqosqu/tqql@@eﬁ aRTeinysaigmamma ipabregn rpd said

mat eri gl GRS |Ss1$e?)agh§ @pﬁ;s whi ch indicates that the

COI’TpOSItIOﬂ can be used to treat infection by a virus
of 1t:-heTl B%a geaordiag:torgiaiin 6, WhREein ##ie mammaldga uman, and said

CO”DOSFFQ\/IWPIdQé’ Méle%?éd @on@ HERPHI cotsidting BEYalldw Fev@bvirus, West
defi ne[(\jmé \r/]lrucs %Ie{wngue feiler virus, Japanese Encephalitis virus, GB virus A or C
and Hepatitis G virus.

12. The use according to claim 6, wherein said mammal is a cattle, and said
Flaviviridae is selected from BVDV, border disease virus.

13. The use according to claim 6, wherein said mammal is a pig, and said
Flaviviridae is Classical Swine Fever Virus.

14. The use according to any one of claims 1 to 9, wherein said Flaviviridae virus
comprises an NS3 protease comprising amino acid residues selected from:
H57, G137, S139, A156 and A157.

15. An article of manufacture comprising packaging material contained within
which is a composition effective to inhibit a virus of the Flaviviridae family and
the packaging material comprises a label which indicates that the composition
can be used to treat infection by a virus of the Flaviviridae family and, wherein

said composition comprises a compound of Formula (1) as defined in claim 1.
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