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antiviral activity are disclosed herein. Certain

substituted arylthioureas disclosed herein are potent

and/ or selective inhibitors of viral replication,

particularly Hepatitis C virus replication.

Phar maceuti cal conpositions containing one or nore

substituted arylthiourea cdnpounds and one or nore

phar maceutically acceptable carriers, excipients, or

di luents are al so provi ded herein. Such phar maceuti ca
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[0003] Soon after a radioimmunoassay for hepatitis B surface antigen (HBsAg) became
available as a tool for identifying patients infected with HBV, it became apparent that most patients
having post-transfusion hepatitis were negative for HBsAg. Thus, hepatitis following blood
transfusion that was not caused by hepatitis A or hepatitis B and was subsequently referred to as non-
A, non-B hepatitis,

[0004] The causative agent of non-A, non-B hepatitis (hepatitis C virus, HCV) was
discovered in 1989 via screening of cDNA expression libraries made from RNA and DNA from
chimpanzees infected with serum from a patient with post-transfusion non-A, non-B hepatitis. To
identify portions of the genome that encoded viral proteins, the libraries were screened with
antibodies from patients who had non-A, non-B hepatitis. These investigators went on to show that
the virus they identified was responsible for the vast majority of cases of non-A, non-B hepatitis.

[0005] The hepatitis C virus is one of the most prevalent causes of chronic liver disease in

the United States. It accounts for about 15 percent of acute viral hepatitis, 60 to 70 percent of chronic
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i nvestigators went on to show that the virus they
identified was responsible for the vast majority of

cases of non-A, non-B hepatitis. [0005] The hepatitis
Cvirus is one of the nost preval ent causes of chronic
liver disease in the United States. It accounts for

about 15 percent of acute viral hepatitis, 60 to 70
percent of chronichepatitis, and up to 50 percent of

cirrhosis, end-stage |liver disease, and liver cancer.
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IRESCIs Q&R vathhCfirgt 100 AudMdtiflest WRich spans the §' untranslated region (UTR) and the first
123 amino acids of the open reading frame (ORF). All the protein products of HCV are produced by
proteolytic cleavage of a large (approximately 3000 amino acid) polyprotein, carried out by one of
three proteases: the host signal peptidase, the viral self-cleaving metalloproteinase, NS2, or the viral
serine protease NS3/4A. The combined action of these enzymes produces the structural proteins (C,
El and E2) and non-structural (NS2, NS3, NS4A, NS4B, NS5A, and NS5B) proteins that are required
for replication and packaging of viral genomic RNA. NS5B is the viral RNA-dependent RNA
polymerase (RDRP) that is responsible for the conversion of the input genomic RNA into a negative
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[0011] Side effects of Ribavarin treatment include histamine-like side effects (itching and

nasal stuffiness) and anemia due to dose related hemolysis of red cells and histamine like side effects.
[0012] Taken together, the proceeding facts indicate a significant need for effective small

molecule inhibitors of hepatitis C virus replication that do not suffer from the above-mentioned

drawbacks. Certain compounds provided herein meet these requirements and possess additional

advantages.



itself, R bavarin has little effect on HCV, but adding
it tointerferon increases the sustained response rate
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noderate, in the range 50-60% although response rates
for selected genotypes of HCV (notably genotypes 2 and
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Within Formula I

zis 0, 1, or 2.

R is hydrogen, methyl, or ethyl.

A, is nitrogen or CR,; A, is nitrogen or CRy; Aj; is nitrogen or CR3; A, is nitrogen or CRy; and
A is nitrogen or CRs; where zero or one of A, A, As, Ay, or As is nitrogen.

Ry, R4, and R; are each independently hydrogen, hydroxy, amino, halogen, cyano, C,;-C,alkyl,
C,-Cialkoxy, C,;-Cshaloalkyl, or C,-C;haloalkoxy.



infections, particularly HCV infections. The invention
i ncl udes nethods of treating human patients suffering
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met hods of treating other animals, including |ivestock
and donesticated conpanion animals, suffering from an
i nfectious disease. [0015] A nethod of inhibiting HCV
replication in vivo conprising adnministering to a
patient infected with HCV a concentration of a
compound or salt of Formula5l sufficient to inhibit
HCV replicon replication in vitro is also provided
herein. [0016] Methods of treatnent include
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or -Nal-Ogealkykyano, C - Cdal kyl, G - C4al koxy,
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haloggri,g-g‘; li@ (TC a&g;%?&éidykgl Cﬁl@m& %Onolc%dﬁﬁé k@ﬁgyckl)ammo C,-
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An alternate embodiment provides compounds and pharmaceutically acceptable salts of
Formula I in which

R is hydrogen, methyl, or ethyl.

zis 2.

A, is nitrogen or CR;; A; is nitrogen or CRy; Aj; is nitrogen or CRj; A, is nitrogen or CR,; and
As CRs; where zero or one of A}, Ay, As, or Ay is nitrogen.

R, and R, are each independently hydrogen, hydroxy, amino, halogen, cyano, C;-Caalkyl, C;-
C,alkoxy, C,-Cshaloalkyl, or C,-C;haloalkoxy.

One of R, and R is hydrogen, hydroxy, amino, cyano, halogen, C,-Cgalkyl, C,-Cealkoxy, C;-
C,haloalkyl, or C;-C;haloalkoxy; and the other of R; and Rj is

(i) hydrogen, hydroxy, amino, cyano, halogen, C,-Cealkyl, C,-Cealkoxy, C,-C;haloalkyl, or
C,-C;haloalkoxy

(ii) Cs-Cealkyl or C;-Cealkoxy, substituted with at least one C,-Cjalkoxy or mono- or di-C,-
C,alkylamino;

(iii) C4-Csalkoxycarbonyl, Cs-Csalkyl, Cs-Csalkenyl, Cs-Csalkynyl; or C,-Csalkoxy;



fromN, O and S, where L is C0-C3al kyl, -C(phenyl)2-,
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(heterocycl oal kytyL-, each of which is optionally
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C - C2hal oal kyl, or G -C2hal oal koxy (ii) C3-Co6al kyl or
C3- Cbal koxy, substituted with at |east one G -C4al koxy
or MEre} Certaifl subdtituted aﬂyklylloarebmdmclc(séd hieyein exhibit good activity in an HCV

p%at]@g 3{;55}8 )é%% QP%V Ega(iorz assay et fcsr&? %a%l}yﬁe& Which follows. Preferred

sultfspitnteid cill )l'hﬁu,reaea?dilbltcﬁn BAR Qﬂabqns l@p)tqrqmcdﬁrloy lefsgy gemoqe(prqierably an ECs,
of %&ﬁg{m%r(%qoilg%g 2084 allnl #T:Caf? ofﬁgouq ﬁO@naﬁ&mﬂﬁr o@]eg? {Hﬂa%r}f@\/ replicon assay.

C ring con ni ng et er oat ons
|ndependently chosen

DETAILED DESCRIPTION OF THE INVENTION
CHEMICAL DESCRIPTION AND TERMINOLOGY

[0019] Prior to setting forth the invention in detail, it may be helpful to provide definitions of
certain terms to be used herein. Compounds of the present invention are generally described using
standard nomenclature.

[0020] Formula I includes all subformulae described herein. For example Formula I includes
compounds and pharmaceutically acceptable salts of Formulas IA-IC and Formulas 2 - 19,

[0021] In certain situations, the compounds of Formula I may contain one or more
asymmetric elements such as stereogenic centers, stereogenic axes and the like, e.g. asymmetric
carbon atoms, so that the compounds can exist in different stereoisomeric forms. These compounds
can be, for example, racemates or optically active forms. For compounds with two or more
asymmetric elements, these compounds can additionally be mixtures of diastereomers. For
compounds having asymmetric centers, it should be understood that all of the optical isomers and

mixtures thereof are encompassed. In addition, compounds with carbon-carbon double bonds may



fromN, O and S, where L is CO-C3al kyl, -C(phenyl)
2-, (C0-C2al koxy, @0-C2al kylam no, -O-C i -C2alkyl, or
wo 20d5k0a76@ 2al kyl -; or (v) (Cs-Crcycl oal kyl ) L- BPET/US2004/022599
(heterocycl oal kyl )L-, each of which is optionally
bri dged and each of which is optionally fused to a
6- menber ed carbocyclic ring or 6-nenbered heterocyclic
ring containing 1 or 2 heteroatons independently
chosen fromN, O and S; wherein each of (ii), (iii),
(iv), and (v), is substitutdd with O to 3 substituents
i ndependently chosen from hydroxy, am no, cyano,
hal ogen, C -C4al kyl, C3-Cr7cycl oal kyl, G -C4al koxy,
occlifii @- ardrEifothhs, @\G?thiall isohatikfphaofitieosom@unds being included in the present

mvegﬁgrhbfq g%%%l?tll%&)ﬁle snﬁgz Ingllt}o%xle%% CF Wﬁl%a L&Hv%&é@@én % ?br'%iined by

asy@mEtis eﬁlt&smls@nt’ﬂes;smﬁ)@tmdlywd toedukspts, eribyiggsolatien efiike racemates.
ar
Resﬂva?rb(@fgﬁ ra%eg}agea gan alsg &a%rc%}nﬁﬂ%g@ gﬁl‘d&%ﬁﬁl? bglggr?\%ﬂtl(gﬁlq‘ﬂéthods such as

cryspdiizayibn in[tiS8EncCef ¢ aiselvieg wnt pmheanaacrgyAphy,msmufera@cample a chiral
HPﬂ%sqlosed herein exhibit good activity in an HCV
14t i on assay, such as the HCV replicon assay set
for [10022] nWhxra apbepd@nd etists m vndus datomeric d&frps rthejinvention is not limited to
anyrs%xlﬁl% §ft tht L]I.‘)teg 1C %u?()mershlguqya h%?ﬁlcﬁévgl P égr'uggxperlg Is:_gs Oag?Ut 10
abo[l002311 ﬁheq:r@nmhmentmn i$ m@sdeddv lmth@BIQOtmes abvems gE@Ting in the

L

nuntERVBYGLEGY g{neG1 Ofmplei and wiowdintitatiey, fsotopds of hxdrogen include tritium
vent i shel pf to provide
andéin ?tmuntl Qnéi n §°t%g§é€drakbgfl nntc%uer %ns Q? olﬁjbzglﬂ u?e d herein. _
Confdo2A] d@ermﬁn ¢olrre>omde guedesciibeddhateirosingraczerpsd dpralujathat includes
varlgglgsc L blg, Al- &@ Bfﬂ kfﬂ:ﬁ Wah va-3iie Qf]thl%%ﬁm fBrmula is

sub ornmu rlbed her ei n.
defmxcampebpendéoﬂmﬂ agher viriables dﬁsls,oﬁmgemlé saidyteche Substltuted e.g. with 0-2R*,

thed? ﬁllg rgrgﬁﬁ %lﬂ%' bg QJBLt%u%Qﬁ)F B}?g t\?o R& lg%o% sznd ’ﬁ”a%’zlcﬂ%cduﬁ‘eﬁcglshselected

In Certal n situations
indeppngeotin fiem dife debnition of R*. rdse, ewmhinatianso substitugrsy and/or variables are

per%f’sxlm%kf i £subh SN0 drfsqggﬁlt ﬁ?ﬁaﬁ}leeéoﬁﬁgﬁ{ak C centers,

ereogeni ¢ axes an . g. asyrmetrl c carbon
at o[ﬁ@?—ﬂsﬁhftthm “subrsitutesiiRe uwdéler@alnmems &t 4y o piraere Rydrogens on the

des@%&? %ﬂ)l% %ngé: e}?rlaslfrﬁgﬂz{g@d wIﬁ‘?&?ecﬁ&{@P&H fhg $ndi@fid lé‘[%up bvided that the

or optically active forns. For
des@ﬁpd)ugmj 's nosintahvalenoe s notpzeesded. en a substituent is oxo (i.e., =0), then 2

hydrogens on the atom are replaced. When aromatic moieties are substituted by an oxo group, the

aromatic ring is replaced by the corresponding partially unsaturated ring. For example a pyridyl
group substituted by oxo is a pyridone. Combinations of substituents and/or variables are permissible
only if such combinations result in stable compounds or useful synthetic intermediates. A stable
compound or stable structure is meant to imply a compound that is sufficiently robust to survive
isolation from a reaction mixture, and subsequent formulation into an effective therapeutic agent.

[0026] A dash ("-") that is not between two letters or symbols is used to indicate a point of
attachment for a substituent. For example, -COOH is attached through the carbon atom.

[0027] As used herein, “alkyl” is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups, having the specified number of carbon atoms. Thus, the term
C,- Cealkyl as used herein includes alkyl groups having from 1 to about 6 carbon atoms. When C,-C,
alkyl is used herein in conjunction with another group, for example, phenylCo-Cjalkyl, the indicated



asymmetric el enents, these conpounds can additionally

be m xtures of diastereoners. For conpounds havi ng
w@sysneteni ¢ centers, it shoul d be understood tket/usiond 022599

of the optical isonmers and m xtures thereof are

enconpassed. I n addition, conpounds w th carbon-carbon

doubl e bonds mayoccur in Z- and E-forns, with al

isoneric forms of the conpounds being included in the

present invention. In these situations, the single

enantioners, i.e., opticalﬁ& active forms, can be

obt ai ned by asymmetric synthesis, synthesis from

optically pure precursors, or by resolution of the
group, v @ivaeeherRbsotitien diecthrbourdby aiinaiprosalen RAnd(Col ofpstached by an

alkyl3H& HXUlﬂgstﬁc?gyemFﬁ RIS cErboP¥ohO RY BRIch Qm MRIMBOES carbon atoms.

suc as —c¢cr zation I n the presence of a resolving
Exana:g@mfalkﬂnn@rﬂedrmr@gpﬁpwd tes ety ethigls n@soRMpisePraPy Pyl 3 butyl,

} Hﬁd%&l%&ﬂr [0022] Wiere a conpound exists in various
pell_t!gliutom%r #o rms, the invention is not limted to an

onH03%] tAlsenyBessiupadchereiny indiseieshydmgarbpmghams of qither ardiaighy qr
branJh@JlJE gglé%ﬁ:onfc%ﬁl si Gé &Q%?’]no%hﬁsa@t[rﬁ%@&}bdnnéfa%&ﬂHBHds' Which may occur

to in i sot opes of atons occurring in
in anb’ hfeblp P@B@lﬂngéhﬁﬁd?@ﬂnﬂgh aSI ethsod gadrpEYlide t hose at ons

h aWOEﬂ tzblwnfs uSddHTten, HMIE’%& hyRtdcaBbd 18 BE ciSSstraight or
nuhbers. By way of general exanple, and wi thout

branghedrpandigiraiion dogtipeencsf meyrdrRlg eRbemerhoa&ondsithal gy agryr in any
stablgs&ﬁt%ﬁdng rtﬂe%ﬂgn | D é%Qﬁﬁnﬁfan&ﬁBﬁ%}l including 11C, 13C,

Certain conpounds are described. herein

s [Q%O]a fglg.swe/r atprgsentirin Aot mepp pyefiprdeaboveayithth idicatgd umber of
carbdd atddhs” d@é@heﬂhnﬁéh alBy2 S britfeh EE MR SPARKY iR Iude SR Bre not limited to,

variable wthin such a fornula is defined
methpxyd efHerie BTRIPROXYS - FOPREY, Ry BHPXYIA-REOXYTHRIGOXY] F-PEptQy ol periay, 3-
penté@' SogeRtoe édf)@ﬁt‘)i}t Hinekbxy &- lga-xoW ‘_%Jlle)Q)?o:;Z and 3- ﬁl&ﬁﬂpédﬁ@cy

%£ ng% be substituted wth up rou ﬁg

R+ 098 1]e S trangy K undicatrs @n plkylggqup @t é%ﬁnﬁ%@pf%ﬁ quus% eto (-

(C= (B)f)%nﬁgé | QkdrloPNerQps Fave thY iBReat@HTRLERIT cRBS Adms, with the carbon of the
substituents and/or varijables are ern1SS|bIe onl

keto g bl Idnding s nprkased carhen gtoms Eor@amaaﬁgsalkap@d gsqup is an

sce] Bfoub Riviy BRI URE=0)as used herein, means that any
one or nore y rogens on t he desi nated ato gq
v&i}gvmgthe

i s[008) Abelgrmy %llfpxacaéf&nélc fndigates aroatkaxy érqumﬁsci

indicRfe@¥irHRE of HffonlaldthsdRGEND BrQh @‘k@tmhﬁkdge r e caifc%h QNhe kétS linker is
not exceeded. Wien a supsti tuent

not ipqhedlgd 21 thy BHIRRGERS thw 2 Carakoxy GRRCRY dha é‘ﬁ? 1(41 CIW?B‘?IO(C)—D)

ar et ¢hmah§t‘dlﬁﬁcaafo@arﬁlu@slh&&msad alkyl @bup)¥de@heitbovd, hdring the
aromatic ring is replaced the_cor ndi ng
indicigd ppmber 9f cprRoainmst geher Hlj°ugii6f°af€%’§lﬁ1b‘i%él agEy aﬁJONHz linkage,

Whelg loRAE bREHST i etabiRhyado €8 rdpacetbyPan dlIE/0 Brdup. CATKDIc 861 a6ide groups
may be m?)rlljosz(} hltalfl?yrllgagboggnq{dg frgro\é}?sr éu%lkl) Lneghyalga?bog)(s{n%‘e %rs (Iilrkl)‘lle&ylcarboxamlde
[0034] As used herein, the term “mono- or di-alkylamino” indicates secondary or tertiary
alkyl amino groups, wherein the alkyl groups are as defined above and have the indicated number of
carbon atoms. The point of attachment of the alkylamino group is on the nitrogen. Examples of
mono- and di-alkylamino groups include ethylamino, dimethylamino, and methyl-propyl-amino.
[0035] As used herein, the term "aryl" indicates aromatic groups containing only carbon in
the aromatic ring or rings. Such aromatic groups may be further substituted with carbon or non-carbon

atoms or groups. Typical aryl groups contain 1 to 3 separate, fused, or pendant rings and from 6 to

about 18 ring atoms, without heteroatoms as ring members. Where indicated aryl groups may be



only if such conbinations result in stable conpounds

or useful synthetic internediates. A stable conpound
w@eooshadsbe structure is nmeant to inply a conpopemusivat/022599

is sufficiently robust to survive isolation froma

reaction m xture, and subsequent fornulation into an

effective therapeutic agent. [0026] A dash ("-") that

is not between two letters or synbols is used to

i ndicate a point of attachqpnt for a substituent. For

exanple, -COOH is attached through t he carbon atom

[0027] As used herein, "alkyl" is intended to include

bot h brgnched and stralqﬂt chai_n satur at d allghatic
Subswaﬁi 0P B BLEY, YA TR R Sdp SEiembEa SIS Cystic Eroup that

opnoﬁarybsaﬂtaat 0382 helétbfomd iR@epe@iclydhosendHokiN, (ﬁs&nwsgd fé}ﬂ{ ﬁjr Bxample,
out carb

|ncI al kyl groups havi ng fr lto
ene hPrepY EFPuR] kP T eroupyaglientsr erafp “nPhegih Rt bcluding 1-
nqmu@tﬁmanﬁmhanz@ﬂ@uﬂwnﬁor exanpl e, phenyICb Cﬁalkyl t he
i ndi cat eny s.ejther
di &)83& g’ B G’ (Bvﬁél&gu g fg{%ﬂ'a@ms defgiet 2hqsey)and e point of
attacl&?érﬁﬂshﬁdhekhﬂ’kyﬂi@roﬂﬂa Kkpis @hﬂbxﬁoﬂﬁa@]§dsg>ut tselosmﬁleddfm ebénzﬁyu ph&lethyl,
0 atoms, in e fr ut 2
and S Lo B R PR S S A REE o Fnipove and
the pbiit offeidhitlent i€t carbhypiyd pivlip, foreREANEOY bhenfipfdpén/l -yl group.
- I, .n-pentyl, d sec-pentyl. [0028] "Alkenyl" as
s B e e o S ey B Bkt oo S e hfosarbon
grouﬁst Whiclg fre sfitirafed an@lReora 0, Haligg the kpeditict aupiRs b NErivRtodds.
nsg r d carpon- C C may OCC
ol et B et BB S SRR Py S0 g g hoving the
pemﬁEkdnLﬁxﬁUBpeﬂ’byibon htofi2 kualiMifiloynrByto ‘abcus 8 Hifi@chrit@ra@ini, or from 3 to about 7
dr.oc chai.n f |the tr
carba i S BT 01 U A RO OO BieH T oo R SFlopfin or
cycldha:tytb e welbdsbeitdged @n chged taatratma:yng@mps such aamybahabloeadmtaﬂthne
a t cha 30]
NG W e i KR S R R
hydr(btnaltbbn gﬂ'(’b&psl lfalemg the gpbcifiedbambed bf @b atons] wbsitaéd mm £6r more halogen
en brid s, of alko
st gty gy VG 955 e SRR of oRenforss ShaBis R Rtoati
inclutle, bjptraeax Yimited tottiflugtodethylt diﬂmrorhetmtzaﬂgqrodﬂiymaﬁd petya-fluoroethyl.
2- nt oxy nt oxy,
o PR S Hatostioadt S35 %8 BT By SHRERRE Bibieroneh an
mwg@ﬂﬁﬂ@} Alkanoyl |nd|cates an al kyl group as defined
ab e throu eto.(- (C=0O
D, PP honselt i eher i Bichn MiRrslorg ey pnce
at [06%2] M4 tded htrelnp‘&etbmaryﬁflndlees lkiatable §r UmE@beangl monocyclic or 7-to
on ons. For. exappl e a.
to- e Ry b s Pl SR AR B s ol FRETRspfling from 1
to 4, GHB¢fably from 1 to 3, heteroatoms chosen from N, O, and S, with remaining ring atoms
being carbon. When the total number of S and O atoms in the heteroaryl group exceeds 1, these
heteroatoms are not adjacent to one another. It is preferred that the total number of S and O atoms in
the heteroaryl group is not more than 2. Examples of heteroaryl groups include, but are not limited to,
pyridyl, indolyl, pyrimidinyl, pyridizinyl, pyrazinyl, imidazolyl, oxazolyl, furanyl, thiophenyl,
thiazolyl, triazolyl.tetrazolyl, isoxazolyl, quinolinyl, pyrrolyl, pyrazolyl, and 5,6,7,8-
tetrahydroisoquinoline. In the term “heteroarylalkyl,” heteroaryl and alkyl are as defined above, and
the point of attachment is on the alkyl group. This term encompasses, but is not limited to,

pyridylmethyl, thiophenylmethyl, and pyrrolyl(1-ethyl).



[0032] The term "al koxycarbonyl " indicates an al koxy

group, as defined above, having the indicated nunber
wobkoosmetson at ons, attached through a keto |i nkegeUSZ€022599

carbon of the keto linker is not included in the

nunbepng, thus a C2al koxycarbonyl has the fornul a

CH3CH2Q(C=0O -. [0033] The term "al kyl car boxam de"

i ndi cates -an al kyl group, as defined above, having the

i ndi cated nunber of carbon @to attached through a

car boxam de |inkage, i.e . cone I i nkage, where one

or both of the ammo hydrogen is replace by an al kyl

group. Al kyl carboxam de groups nmay be nono- or

di (088 My Tleateyo'shateiodecleptiolips used troindipate setunstebevehogaRs gantaining

from 9 to Q.J)om% MA&&% %%Wm[l@%ﬂld ﬁvlﬂl}sr@ﬂalnﬁé GhfatofbBeit EdafBon.

I cates secondar Yy or
Hetenoesrcﬂqaawygramnwmveafrm3 tprabotp S ringlatomes; and meee trpika)ly hgyeotigya S to 7 ring

atomé' £ Ca% lg?efr m?agar%g %%%P ALl 3 RebbRd cﬁl%t)ﬁgné"é{ma@lindcﬁ least one

carbon’at o pol nt of attachment of the al kyla
ring oo oiwsersiran N Qeandi rEeigl@hles Ehatggorycdoaliey! gravRs-Inclyflg morpholinyl,

gﬁyp et hyl ammo, di et hyl anmo,
plperginaﬁré%/h and Badﬁ#}nng]louﬁngBS] used herein, the |

t ef0f#4] aAyﬂusedu ﬁdme@ﬂw@é carpesielici 5g?f<ﬁ1‘}3§n‘?96"rﬁ1th§?efﬂcﬁ‘§lcéﬁgyls a
saturaﬁ@c[ g%aﬂ eE@r L?& thtic rrfn@ ﬂa\%gt ROGicatsWmintRE SffHglafoms which

er subsStituted with carbon or
fonnm)hwy,cép bog s>atemrmﬂvhe geeRigsvhichyip &aed. rmpemigresipgpocyclic rings
1nclu§é3]§}{eﬁ'yl ncyg:loflé;cyi3 aﬁle fodtk&yl. f 419686 n@ﬁb&@@%&cy@%g@@&ltam 1,2,0r
t'o about png atons, w thout heteroatons
3 hetgng}ommﬁmegden\m@wem frren Rt @bd Qripr exgmp wl%wlpeﬂdmyl pyrrolidiny,

djggéumﬁl gd. Such substitution may |nclude fusion to
o §f&ﬁ%nbered saturated cyclic group

optdopHal Phenewnieliaying aphepoxp gieup alfeehad W@“&W@B@H&éﬁ haying the
indic&B@RERbef bR afohns aVWIleISEhe bRyl 1R&&Pis 4 Qf alﬁ% %[Hﬂh@nox? group is bound to
3, 4- net hyl enedi oxy-p group ps i ncl
the groyp itawbstiytes threygh mthygqﬁafy?m Rl phemﬂ@ u ém&rlz (ph%qyﬁﬁlhw is a
phen@ 01% aﬁ@cm% tl]ﬁ/(;ugh ﬁpgkcg('y‘hm?& |H¥¢1ngat|£1£e) ngfsalta:dé ?frirl]ﬁ'eég of;l c%i;l{/éh atoms, for

examlch RPRIBEONY SUSK oSOl L0 B “EmSDEI it henyl group

attacl:l-JH' tﬁ’roﬁgﬁlr MBI RDS S8Ry DébonldSry BRinolgkdtip! 1RFink Ghe iRBEESA number of
phenylethyl, and piperonyl. Likew se, in the term

CMb%%#W?%carbhydryl aryl and carbhydryl are as defined

abRM@G ar‘ﬁlaﬁﬁ%etﬁﬁblﬂx acOdptaBletsAEN R AMed &n%ﬁv&s’ﬁ tli‘ea&@fb)taf &bkmpounds
group, for exanple a _phenyl propen-1-yl group.

whersig e Hgeelt PO 8Zed LTINS R terfe R e and further

refer@dbhartagdudl Bity GRRpb1B YO ARG ARR cGhIuRs andBichRala! Examples of
saturated or unsaturated, having the specified

phar@ycegtgqagb?pcg{t%saltst 1@913@, butegpd}ob]étpm to, xglgeralsqg al’g?'%l? g(?‘ﬁ salts of basic

residh3 QLA BirR A laka RbES s WA REHTABIAR résidugs GEREHBboRYANI2Bds; and the
the specified nunber of carhon atons, suall& from d%w

like. {1he abwecegtivaily accepipiiosltanghyde the ponveriiona nppstoxissplis apd €

quaternary ammonium salts of the parent compound formed, for example, from non-toxic inorganic or

organic acids. For example, conventional non-toxic acid salts include those derived from inorganic
acids such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and the
salts prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic,
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
mesylic, esylic, besylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic,
ethane disulfonic, oxalic, isethionic, HOOC-(CH,),-COOH where n is 0-4, and the like. The

pharmaceutically acceptable salts of the present invention can be synthesized from a parent compound



carbon atons. Exanples of cycl oal kyl groups include
cycl opropyl, cyclobutyl, cyclopentyl, or cycl ohexyl as
wowdos/oaemobr i dged or caged saturated ring groupBCHUSIN0AE22599

nor bor nane or adamant ane. [0039] "Hal oal kyl" i ndicates

bot h branched and straight-chain saturated aliphatic

hydr ocar bon groups havi ng the specified nunber of

carbon atons, substituted with 1 or nore hal ogen

atons, generally up to the xi mum al | owabl e nunber of

hal ogen atons. Exanples of 1 al oal kyl include, but are

not limted to, trifluoronethyl, difluoronethyl,

2-fluoroethyl, and penta- quoroethyI &004
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PharHalsBe s &ﬁ%@é 13th el NP & MBLSHRAAMPAn? rgest&ppa algr 1a1:sems
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certarwcerart@cg%a ignt seffeipg from agirakiplsction mmayinat m@seﬁrw@n&s gt being
infec@dOthus tH&S&EQ&(I? Qﬁecﬁb@aﬁﬁdﬂmﬂ‘ $rQbRpousM isH aPamblidt t§uff101ent to

remaining rin bei ng carbon. Heterocycl oal k
prevett 3 alﬁslﬁrﬁalr/ecrerssm S Goagip s ucs the detgotable fRvel o4 KEUSRS Weal antibodies in

the p'éﬁ(éﬁ't ¢ Blbbdy, samorftisQeR. 5A bignificant reAt @ ducion in the detectable level of
C2- Crhet erocycl oal kyl group contains from2 to about 7

viruscos g gniihodigs iiaprcteriablehangg thet is satistica!lyiepifisantdp g gapdard

para&étﬁmeki onatls%Bﬂ sémﬁlém&rmcﬁas shiddaet wt&f: YhkRal Ky.b5.9r oups
|nc ude nor pi per azi nyl , peri di nyl

and
yE04P) 4" IC<§1r aﬁbsgd herejp ingfudes any; g@}gtw ge ar eécample a plasmid,
cosnﬁ@, RGN GIhhge & Wirlks, il is BapARE BREAtaARLINLEAS Yifider &s 6wMEbntrbs A
a

replicon may be either RNA or DNA and may be single or double stranded.

[0050] “Nucleic acid" or a "nucleic acid molecule" as used herein refers to any DNA or RNA
molecule, either single or double stranded and, if single stranded, the molecule of its complementary
sequence in either linear or circular form. In discussing nucleic acid molecules, a sequence or
structure of a particular nucleic acid molecule can be described herein according to the normal

convention of providing the sequence in the 5’ to 3’ direction.



saturated, partially unsaturated or aromatic ring
havi ng the indicated nunber of ring atons which forns
w@2soyehi ¢ ring systemw th the group to whi CPCT/US1084/022599
fused. 6-nmenbered carbocyclic rings include phenyl,
cycl ohexyl, and cycl oal kenyl. 5- and 6-nenbered
heterocyclic rings contain 1, 2, or 3 heteroatons
i ndependently chosen fromN, S, and O for exanple
pyridyl, piperidinyl pyrrqlldlnyl and nor phol i nyl
groups. [0045] (Phenoxy)alkyl is a phenoxy group
attached through an al kyl |inker having the indicated
er of carbon atons. Wen the alkyl linker is a Q0

n
VIRA}) RRPLICAHION INURARBS gr oup is bound to the group it

subedsilt uh aﬁmtdartwgﬁpouﬁds@xmﬂﬂlaat &Bdnb@d ﬂ)ov@ﬂlQHé""SuQmary of
Si.m,| ar | | Koxy" enyl group attach

phe
InveRb SO oo B P PHBICe st P P R SOBB Ly yrcn have the
sam@éheﬁlafab@ﬁmﬂi MiombOnde¥HHRhEa B bpiie MhlcAElN@XYbles, e.g. z, Aj-As, R, and

bst] ent henyl ) al k Ian1no S
Ri-RG Ml ol Efuﬁﬁpﬁgt%elémfba ST b o) ar b,

usual ly a secondary am no growQ havi ng the indicated

nunber of carbon a [O §] Wﬁharnaceutlcally
acceptabl e salts” clig erlv tives of the
rent conpound is

di scl osed conpourd
nodi fi ed by maki ng n XJQ d or base salts
t hereof, and further fo pharﬁhnmﬂiically

ac I lLvat es of such conmpounds and such salts.
%‘81‘§§°r§¥‘%3ﬁar maceutically acceptable salts include,

butzist.é,er@ limted to, mneral or organic acid salts

g;rRtlgﬁyd?ogg %C‘y‘:fsor%%ﬁ‘:h as am nes; alkali or organic

residues such as carboxylic acids; and
t he\, is rkteageil m&mWiMeMwa: &Rl; yxs amwgerfml(ﬁl;sm ik @itrogen or CRy; and

A el age e RODVSIL] gnak Anon-4 OXL 6, saLLA, a0 ¢ he
anmo sal b

er nar t%e par ait CSibound
f oRneRd, anfl s aexadph@perfdemm hydreg¢np kydroxynamige,rhialogeat, cyano, C,-Caalkyl,

C, Codrng%psal(?%g%lgﬂ&g[g]_t AR g conventional non-toxic

i ved from i norganic acids
sud¥heag idfy; dnoefi, @nd Bjis hydjoybrhydm;y, agund oyang, hakgerd, &pCealkyl, C;-

cﬁanPJ}gScE’ ht?éélgangfr‘% & % }%Eb‘%lkkﬁg and t'ﬁ? e oA R R 'é‘rfd galts

¢ propi oni c,
su (:90 iCaiCealkyd bl;/@ﬁ@dadc,oxss emhrof whwh a(snbs@tutddahﬂxa,t lehstohafj-C,alkoxy or

nmng gﬁ; %ﬁ?ﬁh&lc’ panmoi ¢, maleic, hydroxymaleic,
eny LEBt glutan1c benzoic, salicylic, nesylic,

esﬁﬂﬁb(hﬁbsyﬂn@mybulfanlIic, 2- acet oxybenzoi c,

fu ' I u he, 1es i G t hane

o G I GARAS bbb E IR IANE B s LA prgrorne:-
Coallgyl,jagd (pyridyl dndwhenelL IsiGoeCsaliy e-Ohanyiac EuChadiaixly yCo-Csalkylamino, -O-C;-
(hﬂ@ﬁQﬁQNﬁQﬁQ: ?bts of the present invention can be

'nt hesi Ze dm a parent conpoundthat contains a
baéd)écyebpmlm or (oirelidinybil-,convent i onal cheni cal

et ) e Rrond L lalin, (SHGPenBA &, 881 Bferidinyl)Cy-Cralkyl or
(pyrrolidinyl)C,-Csalkyl, each of which is fused to a 6-membered carbocyclic ring or 6-membered
heterocyclic ring containing 1 or 2 heteroatoms independently chosen from N, O, and S; or
(f) (phenyl)Co-Czalkyl or (pyridyl)Cy-Csalkyl, each of which is fused to a 5- or 6- membered
heterocycloalkyl group containing 1 or 2 oxygen atoms.
Wherein each of (a), (b), (c), (d), (), and (f) is substituted with 0 to 3 substituents
independently chosen from hydroxy, amino, cyano, halogen, C,-Cjalkyl, C;-C;cycloalkyl, C,-



prepared by reacting free acid fornms of these
conpounds with a stoichionetric anmount of the
wappsopidat e base (such as Na, Ca, My, or K hyPeDKsZH84/022599
carbonate, bicarbonate, or the like), or by reacting
free base forns of these conmpounds with a
stoichionetric anmount of the appropriate acid. Such
reactions are typically carried out in water or in an
organi c solvent, or in a mxture of the two.
General |y, non-aqueous nedi &31i ke ether, ethyl
acetate, ethanol, isopropanol, or acetonltrile are
preferred, where practicable. Lists of additiona
C4MXS’ a‘hkllﬁ ﬁﬁkﬁ-SC]F(Hylkbl&nﬁlﬁm ®1C4ﬂkayl0y1, Cll’-lcmwgl[bomyl,sﬁl-czhaloalkyl, Ci-
Pharnace g Sci.ences, 17th ed., Mack Publishing
C ?%H’ 55 p. 1418 (1985) [0047] The term
pr @il ﬂié@)ﬂler bﬂR&laﬂ(ﬂRﬁmﬂgﬂlye @peyobbexys ptphladmijelmglggd cyclohexyl, or bridged
plpﬁré i qag'ho \{mi%g%?%st%ute%%l?gt leagtrg Ifsé%gtllﬁg chdlerffrom Cs-

I C processing O
Céilﬁtﬁywmyluﬂlenﬁxwmkle €.-0% albyl;mhd Wg€sdlknxly e furthgt sumtﬁutp\(bwlth 0to3

ed. to, etate, fornmte a n <
oo S s B HSrobETBh AR PSR BB Sy e,
C,-@halalkgt, @M,}Cﬂhﬁioilb@&ycon'pounds of For mula |. [0048]
Ig(rerﬁ%gﬁ m Cﬁz aP‘?‘l?plg 51'0 Ce%| ?ka) f]Br C ?(f};zhgioalkoxy, and the

I hventi o hs a ﬁt e
othehie aycﬂxdmyu mieeiding], CoCalkyl) r@msa:lkenmb@\s-cshlkmh qyékaﬁeﬁﬁkOXYt 0

Pr oS 25 1 8 Bt 3 GaliENEHd: berdHERy &%y ABpATRE AR RO methoxy;

of s ecrease
onsyﬂ’mtaﬁdlr& (Sﬂiyﬁogemr laldrqu&mmq, oyrnodntdgp @ﬁ-@ga&ml )f: #ralkoxy, C;-

Cz%k(}ﬂﬁ%’{ of ﬁf—&aha oglﬂ tgndrtﬁed&ﬁeq o% ﬁzean‘%m ons of an HCV

Pai ci rcunst ances a pati ent
suf (@ Ch-Genlifyi Olm:aaCsV]kD&L substiteted with atleast enstCiysialseyor mono- or di-C;-
Cjéﬁggtons of being infected. Thus a therapeutically
LY Eve anount of a conpound is al so an anount
suf ffil)cﬁ4€(hhlkb)chzrbwé 16ts-Caallinghn pf CscGalkyiyicr ease or

e gliii !lf ILy or @}(’jry(ﬁ/?){dth REndehaLh "i’smpgj)l{aﬁy BlsePb 2\6-mhitbePdd carbocyclic

Vir patient’s serum or
rmg o8 bras 6- Iﬁknﬂje@d ihtteroayelic i rlng; ¢amipdrungo} oq?é@maim ipdgpengently chosen
frd eltge(gt agFe | evel of virus or viral anti bod| es is any
detect’able change that is statlstlcaluy gni ficant in
a st(ahdarCicyviatkyBl rdr ¢hetaretycloflkgilas dah ¢ whsw gptionalbyanidged and

eac% St “ih?c‘% 1sS&plt11gr?ﬂB &saa- H) aeﬁsﬁiemwgt{ dr cﬁhg nggsor d- Q%@f}re(ﬁleterocychc ring

erein | ncludes any genetic
com‘ammg Ator 2 ﬂlctproetmamkl@en@nﬁl’ dmncfrm@kis@a a#d Spacmi d, phage

or Welilesm ezI F%% %Acéga%ﬁde(l flS Elﬁ)@tlltht%@‘tvitﬁ)o td Zaglﬂ@tttﬁ(enmg&'bendently

Its own con be either

chaﬂ@d ﬁmylydxexxs iamiioecyano, didgzﬁnecs@@ﬂsﬁbl Qdcvqyeleﬂé@jl Clr\f&élkéﬁb mono- and
aifEepiHatne UGk So ARG TE] EatloRio 28, LRGRARGHE Ry, and pyridyl
doutdreons bf Iémié & &rhalogént CsCraffiony.<h ';Céhﬁli@élwl € -horbalpyy, and the

ot id &, AR BMBDIRKY.

Rg and R;, when present, are independently chosen at each occurrence from hydrogen, halogen, C;-
Caalkyl, C,-Cqalkoxy, and phenyl; or R and R; may be joined to form a 3- to 7-membered
cycloalkyl ring.

[0052] Also provided herein are compounds and pharmaceutically acceptable salts of
Formula IB, which have the same chemical formula and compounds of Formula I, but in which the

variables, e.g. z, Aj-As, R, and R;-R; have the values set forth below.



sequence in either linear or circular form In

di scussi ng nucleic acid nol ecul es, a seqguence or
weresobisoe of a particul ar nucl ei c acid nol ecuber/UsIVODE22599

descri bed herein according to the normal convention of

provi ding the sequence in the 5 to 3" direction.VIRAL

REPLI CATI ONI NHI BI TORS [0051] In addition to conmpounds

of Forrmula I, described abpyve in the "Summary of

I nvention" section conpoun and pharmaceutically

acceptable salts of Fornmula I A, which have the sane

chem cal fornmula and conpounds of Fornmula I, but in

whYVEhinFaenuail apl es, e.g. z, Al-A5, R and Ri-R7 have

tmasgaﬂ UEeS set forth bel ow are al so provi ded herein.

| V3 RNNS R6 R7 Formulal Wthin Fornula IA:

z#§h@dr°&en Bethy, opsthyd hydrogen, methyl, or et hyl . Al

| SA, 1k hikrOgardr @R],QR'IS nifdgeh r ORS; AQ Q;%O%ERn %3, R, ig?utrogen or CRy; and

nitrogen or CR3; A4 is nitrogen or
As s WFP%eBg’éﬁRerWheﬁ@em\m@?eeofz’ef%z » Lo Aofis ImrogenAz A3, A4,

OIR, /R, hrid R}l atrér Q@ deghdentl¥ydrékes! hRRroly, %m%cllpdlogen cyano C,-C,alkyl,
CoC ‘gﬁ?og %2 hydro en hydroxy, amno, hal oge _
! 4?:19 y‘Pr @lkoxy, C -C2hal oal kyl, or G
- GRhalaa; KﬂXMfR;,V%GRﬂsHy&rern Hox9f ankiRo, %%o%ldg%n GiCaplic, C-
C lk&d{:éﬁnﬁg ydr oxy.. am no, cyano, hal ogen, Co ?
68 612? or&-Cahadopdifo12p¢ fhe ofhyer @RZ@Q‘F}Bi’éaI koxy:; and

t li® (Q,I(hﬂkyl@f CRZ satttely,B3cH oF whhith iR &R@bdWith Rlieast one C,- -C,alkoxy or
Kk , .each of which is substituted with at

al
monoy Oégcg 5 X% koxy or nono- or di-C i-C4al kyl ani no;
(h)b) GQZCSEI&@JykﬁxM@ar bonyl; (c) (phenyl)C r Cal koxy,

?SZ%Q%} %Péﬁ aCTglE%y épghen I am1 no) C r C2al kyl ]
¢ PYFIHEI-Cralkylanties, ghenylamino)Ci-Caalkyl,

(phenﬁ@)&;&a;hlkyll or (pANEN Whrd L.is CRC LRS!, k@()éMenyl) Cy-Caalkoxy, C,-
Czalky%f. Rgfl-b- ZM or I\R—I-((Z:l -%zalk(};lz-al Kyl '\ﬁ_i- é ¢

(d) (Cs-Cieycloalkyl)L- or (heterocycloalkyl)L-, each of which is optionally bridged and
optionally fused to a 6-membered carbocyclic ring or a 6-membered heterocyclic ring containing 1 or
2 heteroatoms independently chosen from N, O, and S; or

(¢) (phenyl)L- or (pyridyl)L-, each of which is fused to a 5- or 6- membered heterocycloalkyl
group containing 1 or 2 oxygen atoms.

wherein each of (a), (b), (c), (d), and (e), is substituted with 0 to 3 substituents independently
chosen from hydroxy, amino, cyano, halogen, C,-Cjalkyl, Cs-C;cycloalkyl, C,-C,alkoxy, mono- and
di~(C,-C,alkyl)amino, C,-Cqalkoxycarbonyl, C,-C,haloalkyl, Ci-C;haloalkoxy, phenyl, and pyridy).

Or one of R, and R; is halogen, C,-C,alkoxy, C,-C;haloalkyl, or C;-C;haloalkoxy, and the
other is cyclohexyl, piperidinyl, Cs-Csalkyl, Cs-Cgalkenyl Cs-Csalkynyl, or C4-Csalkoxy.

When z is 1 or 2, provided that R, is not benzyloxy or cyclopentyloxy when R; is methoxy,
one of R, and R; is hydrogen, hydroxy, amino, cyano, halogen, C,-Csalkyl, C,-Csalkoxy, C;-
C:haloalkyl, or C,-C;haloalkoxy; and the other of R, and R; is

(i) C5-Cealkyl or C;-Cqalkoxy, substituted with C,-Cqalkoxy or mono- or di-C,-Cjalkylamino;

(ii) C4-Cgalkoxycarbonyl, Cs-Cgalkenyl, or Cs-Cgalkynyl;

(iii) (pheny!)L- or (pyridyl)L-, each of which is optionally fused to a 6-membered carbocyclic
ring or a 5- or 6-membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen
fromN, O, and S; or



(d) (cyclopentyl)L- or (pyrrolidinyl)L-, (e)
(cycl ohexyl ) C 0-C2al kyl, (cycl opentyl)C 0-C2al kyl

w@ piop@eiedi nyl ) C 0- C2al kyl or (pyrrolidinyl) Co-E2riuk3004/022599
each of which is fused to a 6-nenbered carbocyclic
ring or 6-nmenbered heterocyclic ring containing 1 or 2
het er oat ons i ndependently chosen fromN, O and S; or
(f) (phenyl)0-C2al kyl or (pyridyl)C0-C2al kyl, each of
which is fused to a 5- or 6- nenbered heterocycl oal kyl
group containing 1 or 2 oxyden atons. \Werein each of
(a), (b), (c), (d), (e), and (f) is substituted with O
to 3 substituents independently chosen from hydroxy,
ami(vd(Cséyrepetpalkiibl oy éreter@yclogdipdLkyaach Qﬁwmgf@nt@mlm}aﬂdgw and

eachcé wﬁ:ﬁl {(ﬁ?ﬁXﬂﬁllW%@d toaa'wmgrh belrdd car'b%%llg){h é}'@ rﬂ@mbered heterocyclic ring

ycar onﬁ hal oal kyl ,
cont@mn@Z lva? betbﬂ@@mys indensngantly efiosenyam Ny, an@S the ot her of

‘#el YE}CH%yﬂ' P E R ((Q% Hicishe %‘%Ltltu@él RRK DG ﬁwb\sl\%twnkhsqu%gendenﬂy

cyc ex pi perid % each
choseny Ersmulw@mesd aginohcyano, lh@las,ep %lr@alskw St Croyelplkd Hosealkpyyp fono- and

di- (&2%“ @%@&fﬂ@ @QQ&%md&lbﬁﬁybghaBXl 10'@} czh%alﬁ(ﬁ}émyh and pyridy’;

-and further substituted wth

or ogu e iand Ryis halpmébe%dléﬁ’m G- @H@@élﬂwls pidrC2h#gadkayyyand the other is Cs-
o) gﬁ& hal ogen, C -C6al kyl, G - C6al koxy, Cr
Cral Hglogfﬁ , and G -C2hal oal koxy. O one_of R2
Rs an@,Rh wh@gnrﬂsencaneQniemstsnﬂmcb@gh@%amwm hgjogen, C, il -cakony,
Plgeln ARKMBR, n2h J‘ﬁed% ek ai3StoCHMBémReeddycloalkyl ring.
plper ng6 C57C82 ;) , Cb- CSS gnyl Co- Céglkynyl
CA C8al koxy. When z |s 1 or 2; provided that R2 is not

Eé(%ﬁlﬁ;)%mgg %9%91%19@ REEH 2% YohGMdREnd ShafRlbBQXiXallPAReptable salts

ydrogen, hydroxy, ani no, cyano,
of Fbahmlgd;ﬁorﬁiula(ﬁ’ahrkwqmmﬂa [Boiml wingly pne:;or-mmroeﬂﬂmfoudywmgmondltlons
Cr C2hal oal koxy; and the other of R2 and R3 is (i)
areE}eE_)alkyl or C3-Cbal koxy, substituted with at |east one
iskQagg@r. nmono- or di - QC4al kyl am no; (ii)

alkoxycarbony C8al k
( mzaR]e Ry e b iy PRSec AR R, GG ey or eyl
OpRBpR@hLMmﬁ@§%QaUQyﬂo@mﬁEnbered carbocycllc ring or a

net(G bkt bl Aitiobe Ry A hGRe AN AoRCRe < Capfo G &nd sals o

Forfal¥ 2 afeGrovideayeledal kyl ) L- or (heterocycloal kyl)L-, each
of which is optionally bridgegggnd each of which is
optionally fused to a 6-nenbe car bocyclic ring or

6- mnenber ed heterocyclic Rgng Rs
H H
R’N\H/N g R,
S Rs Ry R1 Formula 2

(5) A, is nitrogen, A, is CR,, A; is CR3, A4 is CRy, and Asis CR;, , e.g. Compounds and salts

of Formula 3 are provided herein.

Formula 3



containing 1 or 2 heteroatons independently chosen

fromN O and S. Werein each of (i), (ii), (iii),
w@eas00%Y1 i s substituted with O to 3 substit uREIL/BES2004/022599

i ndependent|ly chosen from hydroxy, am no, cyano,

hal ogen, Q Qal kyl, C3-Cr7cycl oal kyl, Q Qal koxy, nono-

and di - (G -C4al kyl )am no, C2- C6al koxycar bonyl ,

G - C2hal oal kyl , Q Ghal oal koxy, phenyl, and pyridyl. O

one of R2 and R3 is hal ogen, GCi-C2al koxy,

G - C2hal oal kyl, or G - C2hall§al koxy, and the other is

C5- CBal kyl or C4-CBal koxy. R6 and R, when present,

are i ndependently chosen at each occurrence from

hydr ogen, hal ogen, Q - C4al kyl, G -C4al koxy, and

2P iy . O PART (TR SRS R £RAD Sombns st

Forrhyga é e psoveled berpounds and phar maceuti cal » accept abl e
salts of Fornula IB, which have ghe same chemi cal
formul a and conpounds of Fornul a but in which the
variables, e.g. z, Ai-A5 Rjs IR have the val ues
set forth bel ow. Wthigg Fo I is 0, 1, or 2. R
i's hydrogen, nethyl, §Qr eﬂ-ﬂm Ai_Ns nitrogen or CR ;
A2 is nitrogen or @&2; I St rpgen or CR3; A4 is
nitrogen or CR4; and Abqi gi en or CR; where zero
or one of Ai , A2, A3, A4, Or is nitrogeRormida4 R4,
and R5 are each independently hydrogen, hydroxy,
am no, hal ogen, cyano, C C4al kyl, Cr C4al koxy,
G -(@2hak orl,laylis CRY AGs nEidgal, aaiskiReyand Wi érCRs, €.8. @ymponsls and salts
of and | s hydrogen, hydroxy, am no, cyano,

of Fyegy ?'T?P@%E‘hzﬁ“f&éu Q - ©Osal koxy, Q Ghal oal kyl, or
G - C2hal oal koxy; and the other dR4R2 and R3 is (a)
C3- Coal kyl or C3-C6al koxy, each which is
substituted with at | east | koxy or nono- or
di - @ Qal kyl am no; (b)HC4- 8Bal kipxycagr bonyl ; (c)
(phenyl ) et hyl , (phj%yN henyl ) C
- C2al kyl am no, (phéhyl afjrmo 2 (phenoxy) C
-C2al kyl, or (pyridyl)LS, RheRy ;s C0- C3a&:kn\41 \
- C(phenyl ) 2-, C0- C2al koxy, ©0- C2al kyl ami noformulas
-0 C -Calkyl, or - NHC C_al kyl -;

(8) A,is CR,, A;is CR,, Az is CR;, A4 is nitrogen, and As is CRs, €.g. Compounds and salts

aik

of Formula 6 are provided herein

Rs~_-Ng_-Rs
H H |
RNKE Y R,
S Re Ry R Formula 6

(9) The variable z is 0. One of R, and R; is hydrogen, hydroxy, amino, halogen, C,-C,alkyl,
C,-Caalkoxy, C,-Cyhaloalkyl, or C,-C;haloalkoxy; and the other of R; and R; is C;-Cealkyl or C;-
Cealkoxy, each of which is substituted with C,-C,alkoxy or mono- or di-C,-C,alkylamino.

(10) The variable z is 0, one of R, and Rj; is hydrogen, hydroxy, amino, halogen, C,-Csalkyl,
C,-Csalkoxy, C,-C;haloalkyl, or C;-Cshaloalkoxy; and the other of R; and R; is C,-Csalkoxycarbonyl.

(11) The variable z is 0 and one of R, and R; is hydrogen, hydroxy, amino, halogen, C,-
C,alkyl, C,-C,alkoxy, C;-C;haloalkyl, or C,-C;haloalkoxy; and the other of R; and R; is (phenyl)C;-
C,alkoxy, (phenyl)C,-C,alkylamino, (phenylamino)C,-C,alkyl, (phenoxy)C,-C,alkyl, and (pyridyl)L-;



(d) (C5-Crcycloal kyl)L- or (heterocycl oal kyl)L-, each

of which is optionally bridged and optionally fused to
wa@2@snoemsber ed car bocyclic ring or a 6- nenber edPCT/US2004/022599

heterocyclic ring containing 1 or 2 heteroatons

i ndependently chosen fromN, O and S; or (e)

(phenyl)L- or (pyridyl)L-, each of which is fused to a

5- or 6- nenbered heterocycl oal kyl group containing 1

or 2 oxygen atoms. wherein each of (a), (b), (c), (d),

and (e), is substituted with/ 0 to 3 substituents

i ndependently chosen from hydroxy, am no, cyano,

hal ogen, Cr C4al kyl, C3-Crcycl oal kyl, d-C 4al koxy,
each®NGhictaid SubdiitmieCivithd ad X sdb}t&ﬁénrso:ldeﬁéhdéhtarl ckosey frambhydnpky, amino,

G SEU AL, O SRR oake PR B0, P, .

C,afkaitad, @'ql-ld@/lkoxyﬂﬁbdﬁiyl C,'Zﬁaiatoa]ﬂ(kloﬁy(:zhahdlkbﬂyeplwhﬂemmps'rldyl

CYC@ W;yﬁn‘;%F b@‘j@&b{%%wbxg %\?#‘%’?/ co- 2 a%lul‘(l(g NYlc,-Cuatkyl, or -

NHFII,(ISéhldﬂd that R2 is not benzyl oxy or cycl opentyl oxy

Rane vgm et zh 19?{95(}1%&3%% % and B 191&%?’0 alhglé?é’n?@geialkyl, C;-C,alkoxy,
mﬂfﬂ)mﬁ&aylkmmﬂuc@)meth@h alhe athlzlydf R,ond Kj is @h@ll)’@a-mk«yy, (@hehy)C;-
ot h [ i s | kvl ) L
cabfieit ey i el bty G B otz sh ofyhioh
substitutéd wmatdqduamnmts in(depgndéfnb' @}f&brkﬁ:my cyanbdnldgen, Ci-Caalkyl, Cy-
C8al kenyl r C8al k -

C@%W na)g)?)al_x di- %é; %%l)a%no h’alo‘(a nhﬁ‘-ﬁgl%?l )érld‘al%dgihgnyl.

6- mafibreinddis CaChadioy, CC(pdlerrﬂ)E}gC@@za&OB}‘, CmszﬁkMWb@r -@¢lC1-Caalkyl, or —

rocyclic ring containing 1 or 2 heteroatons
Wlﬁoél C]dently chosen fromN, O and S; or(iv)

(C csemmmulmsmand ore of Re bt Rady docgieyplloger, Ceekyb Ci-Cralkoxy,
tnﬂbl%romgthglls Pr uoc%(r)]rge {1 &E%ggrﬁg R rl]%@flen Cl- za!lk%xy, (phenyl)C.-
C,abeymetidee (p&an1m)Gc (]i}lllkyt: (phengry¥a fﬁzalky'h g (gyrxgliyl)Q-, each of which is

sub\lé}ﬁltétge ﬁ}tx g aC%éu%g%?engldﬁgfyén}ﬁerﬁ?%ﬁ&)gn %r[)rggl'zl(}l @og@ﬁ“& %4alky1 C-
Csatkolp t, {Qghabehllop, th-Cohala@lkexs ehdplietylent s i ndependent |y

AR TN GG, ORI

dl (l@) Tod edriaple zank; and or€df Eﬁmdﬂbxg/mmgem )M’dmﬁ% @nino, halogen, C;-
C, ﬂ(ﬁ’? l(?%i‘lﬁél\(oxl‘% &%Qﬁhﬁ a&%h@ he%mér pfyliz aqx kg is @dyclopentyl)L-
or (p@RAHEingBLk yach 06wh@1 IS@QMWMIV%@WO 3avh§tlt~lmés mﬂmndqngy c®sen from
hyd%;xgeﬂmo cﬁ{qo % LG f‘r O @yckﬁﬁcyl W@‘a&ﬂx@%ﬁ&ﬁon afitl &1-(C,-
C@(&-}Iﬁblhylb Czei;4€1kzt|ra)lyk @x-ylﬁalkoxycarbonyl C,-Czhaloalkyl C,-C;haloalkoxy, phenyl, and
pyridyl.

Wherein L is Co-Csalkyl, -C(phenyl),-, C,-C,alkoxy, Co-Cralkylamino, -0-C,-Cyalkyl, or —
NH-C,-C,alkyl.

(15) The variable z is 0 and one of R, and R; is hydrogen, halogen, C;-Csalkyl, C,-C,alkoxy,
trifluoromethyl, or trifluoromethoxy. The other of R; and R; is (cyclopentyl)L- or (pyrrolidinyl)L-;
each of which is substituted with 0 to 3 substituents independently chosen from cyano, halogen, C,-
C.alkyl, C,-Calkoxy, C;-C;haloalkyl, C;-C;haloalkoxy, and phenyl.

Where L is Co-Caalkyl, Co-Cralkoxy, or Co-Cralkylamino.

(16) The variable z is 0 and one of R, and R; is hydrogen, hydroxy, amino, halogen, C,-
C,alkyl, C;-Caalkoxy, C,-Cshaloalkyl, or C;-C;haloalkoxy. The other of R; and R; is ()



and phenyl; R6 and R7 may be joined to forma 3- to
7- menbered cycl oal kyl ring. [0053] Further provided
werosioorear e conpounds and pharmaceuti cal | y acceqt/akioed/022599
salts of Forrmula I, Formula I A and Fornmula IB in which
one or nore of the followng conditions are net: (1) R
is hydrogen. (2) RlL, R4, and R5 are each i ndependently
hydrogen, chloro, fluoro, cyano, nethyl, or ethyl. (3)
Ri , R4, and RS are all hydrogen. (4) Al is CR, A2 is
CR2, A3 is CR3, A4 is CR4, dRd A5 is CR5, e.g.
Conpounds and salts of Fornula 2 are provi ded herein.
R4 R5RZBHHSR6 RRFornula 2 (5) Al is nitrogen,

(cyeﬁhé)@ncgz,aws (¢yBlofRBy!) M, 4 1Ryl (Riperidimd) GHE 41yl @R@yrrplicﬁn}@).co-czalkyl
cATRR S S8R RT3y 2 Y LROSEE! P o
1 oA R héte@atmAthdegnddniBy chidden fsonCRAQ, mda %h pEwIgED(e) 8 sgpstituted with 0 to
s SRREAP e PSR o S PLOY S PSR-
Q@RoalkﬂZCi -6 alliaRy, midBod and di-(Q; @Igaihyl)amdnq, §2-Cl;adkan@rh,d3u£(%aliksxycarbonyl,
Cl- qagcé/g Chg?herrpoaﬂmxy, g]n(}jll A };y%d}(l)lf Formula 5 are

(17) The variable z is 0; and one of R, and R; is hydrogen, halogen, C,-C;alkyl, C,-Cjalkoxy,
trifluoromethyl, or trifluoromethoxy. The other of R, and R; is (e) (cyclohexyl)Co-Caalkyl,
(cyclopentyl)Co-Caalkyl, (piperidinyl)Cy-C,alkyl or (pyrrolidinyl)Co-Csalkyl, each of which is fused to
a phenyl, cyclohexenyl, cyclohexyl, piperidinyl, or pyridyl ring; each of which (¢) is substituted with
0 to 3 substituents independently chosen from chosen from cyano, halogen, C,-Cjalkyl, C,-Cjalkoxy,
C,-C;haloalkyl, C,-C;haloalkoxy, and phenyl.

(18) The variable z is 0; and one of R, and R; is hydrogen, hydroxy, amino, halogen, C;-
C,alkyl, C,-Cralkoxy, C,-C;haloalkyl, or C;-Cshaloalkoxy. The other of R; and R; is (phenyl)Co-
C,alkyl or (pyridyl)Co-Csalkyl, each of which is fused to a 5- or 6- membered heterocycloalkyl group
containing 1 or 2 oxygen atoms, each of which is substituted with 0 to 3 substituents independently
chosen from hydroxy, amino, cyano, halogen, C,-Caalkyl, C;-Cscycloalkyl, C,-Cjalkoxy, mono- and
di-(C,-Csalkyl)amino, C,-Calkanoyl, C;-Cealkoxycarbonyl, C,-C;haloalkyl, C,-C;haloalkoxy,
phenyl, and pyridyl. In some preferred compounds and salts of Formula I the 5- or 6- membered
heterocycloalkyl group contains 2 oxygen atoms.

(19) The variable z is 0 and one of R, and R; is hydrogen, halogen, C,-C,alkyl, C,-Calkoxy,
trifluoromethyl, or trifluoromethoxy. The other of R, and R; is

O)Rs O7R8
) or
Pr o P 0

wherein Ry represents 0 to 2 substituents independently chosen from halogen, C,-Csalkyl, C,-
Calkoxy, trifluoromethyl, C,-C,trifluoromethoxy, and phenyl.

(20) The variable z is 0 and one of R, and R; is hydrogen, hydroxy, amino, halogen, C;-
C,alkyl, C;-Calkoxy, C,-Cshaloalkyl, or C;-Czhaloalkoxy. The other of R; and Rj is cyclohexyl,
piperidinyl, bridged cyclohexyl, or bridged piperidinyl, each of which is substituted with at least one
substituent chosen from C,-Cgalkoxycarbonyl, phenyl, pyridyl, C4-C; alkyl, and C4-Csalkoxy; and
further substituted with 0 to 3 substituents independently chosen from , hydroxy, amino, cyano,
halogen, C,-Cealkyl, C;-Csalkoxy, C,-C;haloalkyl, and C,-C;haloalkoxy.



R4NHHRNYNTSRR7R1Formula s (8 Al is CR,

A2 is CR2, A3 is CR3, A4 is nitrogen, and A5 is CR5,
we2@s/0eesmpounds and salts of Fornmula 6 are pr orRCTIES2004/022599

herein R5 NR3HHTI I SRR7R1Forrmula 6 (9)

The variable z is 0. One of R2 and R3 i s hydrogen,

hydr oxy, am no, hal ogen, G -C2al kyl, G -C2al koxy, CC

2hal oal kyl , or C C2hal oal koxy; and the other OR2 and

R3 i s C3-Caal kyl or C3- OGa;goxy, each of which is

substituted wth G -C4al koxy” or nono- or

di - G - Gal kyl ami no. (10) The variable z is O one of

R2 and R3 is hydro hydr oxy, am no, hal o Cr
C2al2tyPne iR, ag%}{k@%y/droggn halogen, Wlfyl erczékoxy, fr1ﬂuoromethyl or

tl’lﬂggl%{‘ﬂe&@i)k RXVthe RE Jf Re arQi It‘}% cy@foh&%l %ﬂﬁ{rlﬂgyll &dged cyclohexyl or

Koxycar bonyl . " (1 Re vari abl g
bridged Rperiey oo @mrlwéwmtm%w 7 it waqeaf‘g@ﬁlﬂye gsen from
Cz-g?aﬂ!ok%?arbogfl %e}ﬁq X;}Slnd@ cehabypahkyl- Csamoxy

t he_ot her of and
( ph@ﬁi/f)?@ﬂ‘z@z Rk@%@logeelp‘ﬁe%lwlccr%%w%rﬁzh%oalkyl or Cy-
Czl{afbgﬁg))c? Q{Htﬂ@atgr 1%iok¥éyl #p&hﬁﬁbﬂ@)@ﬁlk@@l @éélkenﬁmlj Cgalkynyl or Cqs-

pyri each of which is substituted with 0 to
Btit uent S i ndependently chosen from hydroxy, am no

cya ? ORGbIGeRd RGs chidRY), Hﬂdro %Qﬂﬂdo@@h&fh&l,,or trifluoromethoxy, and
Cl- kOXy, nono-__and di - - C4al

] am no, C2-
the@:tmlﬁawécwxylmlpeeé@wkw (9ﬁ i“Csaﬁi"x?CZhal oal kyl, G
-C2 h o) Jeexle z Rhenyl , andpyridyl. Werein L is
aI kyl , C( phenyl )2- C0- C2al koxy,
co @ééﬂ"kfy‘ra&ﬁl? f81s2 O C C2al kyl, or - NH Cl-C2al kyl -
(12)6]1Ee %ﬁﬁbl@@isel ok 2|a§d One TR, @rﬁH{;Cii hﬁgogaﬂ,dlymxy,&mmo cyano,

hydr ogen, hal ogen L 8
halt’%‘*ﬂ‘fq:lcf(:ﬁ?%?h%alk%)” Rt hgaw%aﬁﬁ’@’ g6 gihersyf Ragnd R is C-
;ﬁégﬂj o S,-CA1kbBN @Ib)éﬂlﬁl@d with-dad 6,03 MikoXyndieinb) & di-C;- C4a1kylam1no
klamno phenlamno(é§é ‘%6\@8 1(@‘5
ARy e bl kit oot e O et YRR Y e
hawgehfb OcJamFB Cshsioky,UE 1, Balballelg e O e taloylkoho sigithé sthenof R, and R; is
ano ogen % ?4ald<)8 Cl-
C4- galkoxycarbonyl Cs-Cgalkenyl, or salkynyl.

(28) The variable z is 1 or 2 and one of R; and R; is hydrogen, hydroxy, amino, cyano,
halogen, C;-Csalkyl, C;-Csalkoxy, C,-C;haloalkyl, or C,-Chaloalkoxy. The other of R, and R; is
(phenyl)L- or (pyridyl)L-, each of which is optionally fused to a 6-membered carbocyclic ring or a 5-
or 6-membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen from N, O, and
S. Each of which (phenyl)L- or (pyridyl)L- is substituted with 0 to 3 substituents independently
chosen from hydroxy, amino, cyano, halogen, C;-Caalkyl, C;-Cicycloalkyl, C,-C,alkoxy, mono- and
di-(C,-Calkyl)amino, C,-Cealkoxycarbonyl, C,-C;haloalkyl, C,-C,haloalkoxy, phenyl, and pyridyl.

Wherein L is Co-Csalkyl, -C(phenyl),-, Co-C,alkoxy, Co-Cralkylamino, -O-C;-C,alkyl, or —
NH-C1 -Czalkyl.

(29) The variable z is 1 or 2 and one of R, and R; is hydrogen, halogen, C,-Csalkyl, C;-
C,alkoxy, trifluoromethyl, or trifluoromethoxy. The other of R; and Rs is (phenyl)L- or (pyridyl)L-;
each of which is substituted with 0 to 3 substituents independently chosen from chosen from cyano,
halogen, C,-Csalkyl, C,-Cqalkoxy, C;-Czhaloalkyl, C,-C;haloalkoxy, and phenyl.

Wherein L is Cp-Caalkyl, -C(phenyl),-, Co-C,alkoxy, Co-C,alkylamino, -O-C,-Cyalkyl, or —
NH-C,-C,alkyl. In certain preferred compounds and salts of Formula I L is Co-C,alkyl, Co-Calkoxy,
or Cy-Csralkylamino.



C4al koxy, nmono- and di- (G -C4al kyl ) am no,
G - C2hal oal kyl , CrQhal oal koxy, and phenyl. Werein L
w0 3008007%68al kyl , - C(phenyl)2-, C0-Cal koxy, PCT/US2004/022599
CO0- C2al kyl am no, -O G -C2al kyl, or - NHC, -C 2al kyl -
(13) The variable z is 0 and one of R2 and R3 is
hydr ogen, hal ogen, G -C2al kyl, C C2al koxy,
trifluoronmethyl, or trifluoromethoxy. The other of R2
and R3 is (phenyl)C C2al koxy, (phenyl)C -
C2al kyi am no, (phenyl am no) @01- C2al kyl, (phenoxy) Cr
C2al kyl, and (pyridyl)L-; each of which is substituted
with O to 3 substituents independently chosen from

cyangyg) Tmalvﬁgl@l?:,z il oA adkote of Bland®iad ﬂ@@ibgen tEﬁlogen Cy-Caalkyl, C;-
C2ha|oa|ky| - C2hal oal koxy

n heny
C. B RGPS eAB Ry, e Gos] Ry 2 Ko GUFBDITAE Py
eatﬁ%ﬂv@@h@s fisddo Q6- n@e:iid)eféﬂ @ar@o?alo&ﬂ'@ I?Ra BSormy:ﬂérﬁlg:ﬁd’d, heterocyclic ring
dr ox am no, hal ogen, 0

COH@Q‘H‘QI ld)éplb?tproat&ns @de;%?ﬂegiﬂ}s 51Pc1§83<€()m %Ihg %161§C?Ea 1}%{ ‘ﬂ'&ahenyl)L‘ or
(pﬁ?dyl)ﬁ—b i ?ﬁfdtéht?&g Rt |0)t39- 9 l’sub(swcflﬁﬂhdl@brmjéht)}ichoseﬁ d&ohh dhf)sen{ﬁ:oﬁi’byano

IS sSubstitute ents |1 ngepenaen
raler A okt 5 CeABE R G R Gt phemt ¥

a - Gﬁﬁérglcﬁ ILi lf( @fCQﬂ@Y C@@Hér}ym Co@zal%@{ ke yalkyhanino, -@itd-C,alkyl, or —

al kyl ) ami.no,

di -

NS 0 ST A S BBt RJP of Bgrmutadfif Gaf el CrCaakony
(xmggyakﬂmﬁng pyrldyl Wherein L |s|CD C3al kyl,
no -C>Cr.

Conl R Thepriblegg £5r €53 g Ryaraso HHeBTeRt B migo vane
haﬂi'ggn Qe Ay R, @mdoﬂecl-szlﬁmdmcggaml _Ghdlaileny. ThedtBalokR} and R is (Cs-
C76¥%@}k%b¥,o%iheéﬁacy ?(¥'1?]?e§;38¥ 8%)‘@0{;1&/]% ;)II)_tgon ? bn%%gtp AH3%ach OI}%Vhlch is
op&lﬁf{dll&%sb&jtorh)’d shkmber&psatboofclinkihg bt G-mershebsitHeteudcgdicwing leorfaining 1 or 2

to sub t|tu i n chosen from cyano,
hqtr—a? ndepen @9?6“?’@:&% %iy Cr C 2hal oal kyl, C

@hat&abkemyh (@ Teyehvamyl)L- dmmteeoobmbﬂk}m (IQaibktyrht;ed with 0 to 3

supgxtwngﬁ%fleg%lgerglpi %egﬁam%cllroy ﬁmlallp,oca 30 hiﬂ%r o & l?dk?ﬂ 1, € -C7cycloalky1

ch@Jan@ﬁ:ﬁ mokb- axa ldkd, -C.&DkylaReddk Gxgzsalkdxﬁ@a_awlomﬁl (Rlyﬂ:Lhalgalkmcl-
%koaléw % The her of R2 and R3 is

C%%?? BYAMEF®2a) kyl . (cycl opent yl ) C0- C2al ky

(pi DthxféﬁﬁMl s CR-Cealiall, Kﬂtphafyl)epgza-cfalhody SHO Dyl @Riad, kgz»Cl -Csalkyl, or —
each

N Bl TR Ra s ar T h s R TE G Chfign, oy Catkory,
ol B LERIQALANITS. |ndependently chosen fromN, O and S

eac h(3% The Varlzla)lé Ps 1 or 2 an gntelo ﬂg gn% ﬁ’;\;’llg ﬁ}dpog&% halogen, C,-C,alkyl, C,-
C,alkoxy, trifluoromethyl, or trifluoromethoxy. The other of R, and Rs is (cyclohexyl)L-,
(cyclopentyl)L- or (piperidinyl)L-, each of which is optionally bridged and each of which is
substituted with 0 to 3 substituents independently chosen from chosen from cyano, halogen, C;-
C,alkyl, C,-Cjalkoxy, C,-C;haloalkyl, C,-Czhaloalkoxy, and phenyl.

Wherein L is Co-Csalkyl, -C(phenyl),-, Co-Cralkoxy, Co-Cralkylamino, -O-C,-Csalkyl, or —
NH-C,;-C,alkyl. In certain preferred compounds and salts of Formula I L is Cy-Cialkyl, Cy-C,alkoxy,
or Cy-Csalkylamino.

(33) The variable z is 1 or 2 and one of R, and R; is hydrogen, halogen, C,-Cralkyl, C)-
C,alkoxy, trifluoromethyl, or trifluoromethoxy. The other of R, and R, is (cyclohexyl)L-,
(cyclopentyl)L- or (piperidinyl)L-, each of which is optionally fused to a phenyl, pyridyl, cyclohexyl,

cyclohexenyl, or piperidinyl ring.



3 substituents independently chosen from hydroxy,

am no, cyano, hal ogen, d-C 4al kyl, C3- Crcycl oal kyl,
w@eeoSHadehoxy, nono- and di - (d-C 4al kyl ) am no, PCT/US2004/022599

C2- C4al kanoyl, C -C6al koxycarbonyl, G -C2hal oal kyl, C

- C2hal oal koxy, phenyl, andpyridyl. (17) The variable z

is 0; and one of R2 and R3 is hydrogen, hal ogen,

G -C2al kyl, Cr C2al koxy, trifiuoronethyl, or

trlfluoronethoxy The other of R2 and R3 is (e)

(cycl ohexyl ) C0- C2al kyl , (cy@iopentyI)CD C2al kyl ,

(piperidinyI)CO-CQaIkyI or (pyrrolidinyl)Co- C2a|ky|,

each of which is fused to a phenyl, cycl ohexenyl,

cchaxi’me)i yhich s (py}niqhdxth-,,(cwloppyyli)ld)olr (mipenigimyRlardh sqbfstltuted with 0 to 3

t

B e S
Cﬂﬁloa@katikﬂhaloakommdwmyyl Gi - C2hal oal kyl ,

; 1 0 _
an%ﬁge%olt%% éﬂgﬁng‘&@%L{/ drbg)@ea%ﬂ)ﬁ £ i, é(lgghxﬁmé osc06,alkyl, or
NHAG)-Cghml. [Cterta@Rmattkaydd, co@pol@@aamlys OfﬁpmiL’thIL @Qo@alkylo%-czalkoxy,

°r§§C§%€@ aal koxy. The other of R2 and R3 is (phenyl) CO-
or (pyridyl)Q0-C2al kyl, each of which is fused
t o &45Thevyarigble pisniye2add h@t@ﬁ@@l}d«:ﬂwahmgegrbe@gen C,-Cualkyl, C;-

ra @% each of which is

Cﬁ gﬁ#?ﬁ?gﬁAQﬁﬁﬁ M&% Su stltuents i ndependent |y
chogbmothmmwr&xsjccy@nhem» dgyehpentyil-og &niperidinyl)L-, each of which is

subat%?gw{th 8&5:? ﬁ&%@&kﬁﬂ&éﬁﬂdﬂ&? chb&a Iﬁ%mgemgl cyﬁﬁdhalogcn Ci-

am no kanoy!|
C48®6'é,lCktﬁa#k@fyb@ﬁ(]ihaloﬁkyldélh%zlh@ia*lm; angphaphal oal koxy,

phe - £ re of _
'Mlere AN (Pkf 5113%1 C(;lﬁagﬁp g?”g_ﬂr?g‘%b G(; ?tezglﬁﬂgﬂiﬁe, 9-816,alkyl, or

salts o For
NHyet-Erbiv dh eataknyirelgmesgompoynda prdssals efkprena bk ifs:Capling) Co-Caalkoxy,
°f§h?ﬁ“§ﬁ aple z is 0 and one of R2 and R3 is hydrogen
Cr Cal kyl, Gi-C2al koxy, trifiuoronethyl,
tri (3501 Shovasieblogis. | orRand preet Roand®y ighrloges, G<CoalkoX Gr-szﬁloalkyl or

?%aﬁo%ﬁ&)?% G fhe chErQ)f % %Hﬁ@tlé @3 @ﬁtl@l 6rftq§tﬁgﬁﬁ<9®m l'y chosen

tri{308s mﬁéivhyhen msem;m inflerpa@ﬂeeﬂaewﬁi&gyn halqeenp ey} or cthyl.
(20) The variable z is 0 and one of R2 and R3 is
hydrogen hydr oxy, am no, hal ogen, Cl- C2al kyl, _
Q" all0054ly Fommmln,aqomapw§ and spltstheret ﬁﬁFWl@dx%Py arerppgluded herein.
ot her o R2 and is cyclohexyl, piperidinyl, bridged
cycl ohejiyl | 6-??b dged plperldlnyl each of which is

sulRst i edhi Reast one substituent chosen from
C2- Ikoﬁt. , phe¢¥l pyridyl, C4- CBng%%7, and
- | ko /\/

Ry

R AN P Ry
H H —Rs Formula 8
Rj N R
(TR



further substituted with O to 3 substituents

i ndependently chosen from, hydroxy, am no, cyano,
whadosgerspl Q Qal kyl , C - Coal koxy, Cl-C2hal oal kyPCT/E82004/022599

Cr C 2hal oal koxy. (21) One OR2 and R3 is hydrogen

hal ogen, C C2al kyl, G -C2al koxy, trifluoronethyl, or

trifluoronethoxy; and the other OR2 and R3 is

cycl ohexyl, piperidinyl, bridged cycl ohexyl, or

bri dged pi peridinyl, each of which is substituted with

1 or 2 substituents independently chosen from

C2- Coal koxycar bonyl, phenyl, pyridyl, C4-C8 al kyl, and

CA- C8al koxy. (22) One O R2 and R3 is hal ogen, Cr

C2alkyl - Rs2al koxy, O Czhal oal kyl, or C
C2hal 0drg and_the other is cyclohexyl
Rpi Lditr 34l kyl , C5- C8al kenyl C5- C8a|kyny|, or
C8dl kd of R2 and R3 is chl afg@muik buor o,
nmet hoxy, i S \\or trifluoronmethoxy, and the

ot her iBicyclfohe ginyl, C5-C8al kyl, or
C4- C8al koxy. | 24) (The \ari- bPe zis 1. (25) The
variable z is“2. variable z is 1 or 2 and one
of R2 ag dCES %% Rydrogen, hydroxy, am no, cyano,

hal ogen al kyl ., C - C6al koxy, C Czhal oal kyl, or
a RQXY' éhother of R2 and R3 is C3-

Coal kyl oy oxy, substituted with omem@a 10
C4al koxy or didkgli - C4al kyl ami no. (27) The

variable z 5r 2% nd one OR2 and R3 i s hydr ogen,
hydr oxy, am no, gyano, hal ogen, d-C 6al kyl, G
- C6al koxy, C Czhal oal kyl, or Cr C2ha|oa|koxy; and the

other of R2 ﬁngRB i s C4- Csal koxycar bonyl ,

C?%EBalkenJ , ol _Co5¢LBal kynyl . (28) The variable z is
1 N e R “and R3 i's hydrogen, hydroxy,

am nQ, CY4no, C -C6al kyl, Cr Coalfkomys 11C
-C2ha|oa|§¥ \Ze c'haloalkoxy The ot her of R2 and
R3 is (pheny ridyl)L-, each of which is
optionally fused,to a 61 ered carbocyclic ring or a

5- or 6-nmenbered heterocyclic ring containing 1 or 2

hete$oaR@na7 ependently chosen fromN, O and S.
REach of Wi c phg&yl )L- or (pyridyl)L- is
t t ex m 0 ho 3 substituents independently
chbsenHfro oXYy , cyano, hal ogen Fotpula 12
C4al kyl p €3 ythoa Cr C4al koxy, nmono- and di-(C

i-C4aIkRI)an1 Fgarbonyl, Cr C2hal oal kyl
Ci C2ha|oaIHh%y pheny pyridyl. Wierein L is
CO- C3al kyl , CXphenyI) 2-, (C0-C2al koxy,

C)CI C2a|ky| or -

C0- SZaRIgyRa ho,
R
_RS Formula 13

S Rg Ry R1

Re A PN\ 0
H H / >\R8 Formula 14
Rs R3

R4



NH C 1- C2al kyl . (29) The variable z is 1 or 2 and one
OR2 and R3 i s hydrogen, hal ogen, G -C2al kyl, Cr
w@2abkkareyl trifl uoronethyl, or trifl uoronet hoxpCT/Thmo4/022599
other OR2 and R3 is (phenyl)L- or (pyridyl)L-; each
of which is substituted wth O to 3 substituents
i ndependently chosen from chosen from cyano, hal ogen,
C 4al kyl, G -C4al koxy, C C2hal oal kyl, G
- C2hal oal koxy, and phenyl. Werein L is CO-C3al kyl,
- C(phenyl) 2-, 0-C2al koxy, 2¥o- C2al kyl am no, -O-C r
Cal kyl, or - NH G -Calkyl. In certain preferred
conmpounds and salts of Formula | L is CO-C2al kyl,
gr RP- C2al kyl ami no. (30) The variable z is
370 R2F€$d R3 i s hydrogen, hal ogen, d-C
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of R2 and R3 is hydrogen, hal ogen, G -C2al kyl, Cr

C2al koxy, trifluoronmethyl, or trifluoronethoxy. The

other of R2 and R3 is (cyclohexyl)L-, (cyclopentyl)L-

or (piperidinyl)L-, each of which is optionally
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and salts oﬂbnﬁﬁ]all kywhictObe G2mbkoRyR, Ry, and Rs carry the definitions set forth above

and R, and R are joined to form a 5-6 membered ring that contains 1 or 2 oxygen atoms and is

substituted with 0-2 substitutents independently chosen from chloro, fluoro, C;-C; alkyl, C,-Calkoxy,

trifluoromethyl, trifluoromethoxy, and phenyl.

[0062] Any of the values given herein for the variables shown in Formula I, or any of the
subformulae thereof, e.g. R, R;-Rs, z, A;-As may be combined so long as a stable compound of
Formula I results.

[0063] In another embodiment compounds and pharmaceutically acceptable salts of Formula

IC, which have the same chemical formula and compounds of Formula I, but in which the variables,

e.g- Z, Ai-As, R, and R,-R; have the values set forth below are also provided herein.
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and the pharmaceutically acceptable salts thereof.

[0064] Within Formula IC the variables z, R, A;, A, As, A, As, Rg, and R, carry the
following definitions:

The variable zis 0, 1, 2, 3 or 4.

R is hydrogen, methyl, or ethyl.

A, is nitrogen or CRy; A, is nitrogen or CR; A; is nitrogen or CRs; A4 is nitrogen or CRy; As
is nitrogen or CRs; where zero or one of A, A, As, Ay, or As is nitrogen.

R,, Ry, and R; are each independently hydrogen, hydroxy, amino, halogen, cyano, C,-Caalkyl,
C,-Caalkoxy, C,-C;haloalkyl, or C;-C;haloalkoxy.

One of R, and R; is chosen from hydrogen, hydroxy, amino, cyano, halogen, C;-Cqalkyl, C;-
Cealkoxy, C,-Cshaloalkyl, and C,-C;haloalkoxy,

The other of R, and R; is chosen from (a), (b), and (c).

Where (a) is C3-Cocycloalkyl optionally fused to a phenyl ring and C,-C;heterocycloalkyl
optionally fused to a phenyl or C;-Cs cycloalkyl ring, each of which (a) is substituted with 0 to 3
substituents independently chosen from (i) hydroxy, cyano, amino, -COOH, -CONH,, halogen, C,-
Cgalkyl, C,-Csalkoxy, C,-C;haloalkyl, C;-C;haloalkoxy, mono- and di-C,-Cealkylamino, C,-
Cgalkanoyl, C;-Cealkoxycarbonyl, C,-Csalkylcarboxamide, and (ii) phenyl(C,-Caalkyl) and
pyridyl(Co-Calkyl), each of which is substituted with 0 to 3 substituents independently chosen from
hydroxy, amino, halogen, C,-C, alkyl, C,-Cjalkoxy, C,-C;haloalkyl, and C,-C;haloalkoxy; and

And (b) is X-R, where X is <(CH,),NH-, -(CH,),NRo-, -(CH,),O-, -CH=CH-, or -C=C-,
where nis 0, 1, or 2, and R, is C,-Czalkyl, C,-Csalkenyl, C,-Cgalkynyl, C;-C;ocycloalkyl(Co-
C,carbhydryl), C,-C;heterocycloalkyl, aryl(Co-Cecarbhydryl), heteroaryl(Co-Cycarbhydryl), indanyl,
or tetrahydronaphthyl, each of which is substituted with 0-3 substituents independently chosen from
hydroxy, amino, -COOH, -CONH_, halogen, C;-Cgalkyl, C,-Csalkoxy, C;-C;haloalkyl, C;-
C,haloalkoxy, mono- and di-C,-Cealkylamino, C,-Cealkanoyl, C,-Csalkoxycarbonyl, C;-
Cgalkylcarboxamide, and phenyl.

Ry is C;-Cealkyl, C,-Cealkenyl, C,-Cealkynyl, C;-Cscycloalkyl, C;-Cqcycloalkyl(C,-
C,carbhydryl), or aryl, each of which is substituted with 0 to 3 substituents independently chosen
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from hydroxy, amino, -COOH, -CONH,, halogen, C,-Cjalkyl, C,-Csalkoxy, C;-Cshaloalkyl, C;-
C,haloalkoxy, and mono- and di-C;-C,alkylamino.

And (c) is Y-R, where Y is C;-Cqalkyl substituted with 0 to 3 substituents independently
chosen from halogen, amino, C;-Csalkyl, and C;-C;alkoxy, and R, is chosen from C,-Csalkyl, C,-
Csalkenyl, C,-Csalkynyl, C,-Csalkoxy, mono- or di-(C;-Csalkyl)amino, Cs-C;ocycloalkyl(Co-
C,carbhydryl), C,-C;heterocycloalkyl, aryl(Co-Cgcarbhydryl), heteroaryl(Co-Cecarbhydryl), indanyl,
or tetrahydronaphthyl, each of which is substituted with 0 to 3 substituents independently chosen from
hydroxy, amino, -COOH, -CONH,, halogen, C,-Csalkyl, C;-Csalkoxy, C;-Cshaloalkyl, C;-
Chaloalkoxy, mono- and di-C;-Csalkylamino, C,-Cealkanoyl, C,-Csalkoxycarbonyl, C-
Cealkylcarboxamide, and phenyl.

Alternatively R, and R; are joined to form a 5-7 membered ring that contains 0, 1, or 2
heteroatoms independently chosen from nitrogen, oxygen, and sulfur, and substituted with 0 to 3
substituents independently chosen from hydroxy, amino, halogen, C,-C, alkyl, C,-Cjalkoxy, C;-
C,haloalkyl, C;-C;haloalkoxy, phenyl, and bi-phenyl.

Rs and R;, when present, are independently chosen at each occurrence from hydrogen,
halogen, C,-Cjalkyl, C,-C,alkoxy, or phenyl. Preferably R¢ and R, when present, are both hydrogen.

[0065] Certain compounds of Formula I and the subformulae thereof, Formula IA, Formula
IB, Formula IC, and Formula 2-Formula 20, exhibit antiviral activity, especially anti-HCV activity.
Particular compounds of Formula I disclosed herein are inhibitors of viral replication, especially HCV
replication. Compounds of Formula I disclosed herein are potent inhibitors of the HCV replicon in
the standard HCV replicon assay disclosed in Example 9, which follows. Without wishing to be
bound to any particular theory, it is believed that the anti-HCV activity of compounds of Formula I is
due to their inhibit replication of the HCV replicon. Preferred substituted aryl thioureas of Formula I
exhibit an ECs, of about 10 micromolar or less, or more preferably an ECs;, of about 1 micromolar or
less; or an ECs, of about 500 nanomolar or less in an HCV replicon assay.

[0066] Preferred compounds of Formula I will have certain pharmacological properties. Such
properties include, but are not limited to oral bioavailability, low toxicity, low serum protein binding

and desirable in vitro and in vivo half-lifes.

PHARMACEUTICAL PREPARATIONS
[0067] Compounds and salts of the invention can be administered as the neat
chemical, but are preferably administered as a pharmaceutical composition or formulation.

Accordingly, the invention provides pharmaceutical formulations comprising a compound or
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[0070] Exemplary pharmaceutically acceptable carriers or components thereof are sugars,

such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; cellulose and its
derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose, and methyl cellulose; powdered
tragacanth; malt; gelatin; talc; solid lubricants, such as stearic acid and magnesium stearate; calcium
sulfate; vegetable oils, such as peanut oil, cottonseed oil, sesame oil, olive oil, and corn oil; polyols
such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene glycol; alginic acid;
emulsifiers, such as the TWEENS; bioavailability enhancers, such as lauroyl macroglycerides,
including GELUCIRE, wetting agents, such sodium lauryl sulfate; coloring agents; flavoring agents;
tableting agents, stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and
phosphate buffer solutions.

[0071] Optional active agents may be included in a pharmaceutical composition, which do
not substantially interfere with the activity of the compounds of the present invention.

[0072] Effective concentrations of one or more of the compounds of the invention including
pharmaceutically acceptable salts, esters or other derivatives thereof are mixed with a suitable
pharmaceutical carrier, excipients, adjuvant, or vehicle. In instances in which the compounds exhibit
insufficient solubility, methods for solubilizing compounds may be used. Such methods are known to
those of skill in this art, and include, but are not limited to, using cosolvents, such as

dimethylsulfoxide (DMSO), using surfactants, such as TWEEN, or dissolution in aqueous sodium
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5% (weight %) of a compound of the present invention. Some embodiments contain from about 25%
to about 50% or from 5% to 75 % of a compound of invention.

[0076] Orally administered compositions also include liquid solutions, emulsions,
suspensions, powders, granules, elixirs, tinctures, syrups, and the like. The pharmaceutically
acceptable carriers suitable for preparation of such compositions are well known in the art. Oral
formulations may contain preservatives, flavoring agents, sweetening agents, such as sucrose or
saccharin, taste-masking agents, and coloring agents.

[0077] Typical components of carriers for syrups, elixirs, emulsions and suspensions include
ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol and water. Syrups
and elixirs may be formulated with sweetening agents, for example glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may also contain a demulcent.

Orally Administered Liquids formulations

[0078] Compounds of the invention can be incorporated into oral liquid preparations such as
aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, for example. Moreover,
formulations containing these compounds can be presented as a dry product for constitution with

water or other suitable vehicle before use. Such liquid preparations can contain conventional
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derlved%[oﬁla%{t}y ?(,JI tﬁ%h&ﬂgl aﬁﬁycﬁlrdgs 189 Eﬁ%let 15?) ir E{gf&@so@blén substitute. The

at contal ns t er oat ons
aquaodepereds ons| nyay@bg senaif penermorg mrgf@rvatlm% ylgesxamalgthyl, or n- propyl p-
hyérlé bléEZo and substituted with Gto 3 substituents _
ndepen ently chosen from hydroxy, am no, hal ogen, GCi
- C4 [8084Y/ 10ilyGuspeias koy e foghulatedphasesaing [he agtive ingredients in a

veg%%gﬂ)?el OQEhJ? g%éﬁ‘lpleo&gm oil, o"ﬁogmp, 'sesgllﬂg&y l>r coconut oil, or in a mineral oil such as

liquid paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring agents may
be added to provide palatable oral preparations. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.
Emulsions

[0082] Pharmaceutical compositions provided herein may also be in the form of oil-
in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or peanut
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying

agents may be naturally-occurring gums, for example gum acacia or gum tragacanth,



R and R7, when present, are independently chosen at

each occurrence from hydrogen, hal ogen, C C4al kyl, C
w@dabskarey, or phenyl. Preferably R6 and R7, WhBEIT/US2004/022599

present, are both hydrogen. [0065] Certain conpounds

of Formula | and the subfornul ae thereof, Fornmula IA,

Formula 1B, Fornmula IC, and Fornmul a 2-Formul a 20,

exhibit antiviral activity, especially anti-HCV

activity. Particular conpounds of Forrmula | disclosed

herein are inhibitors of vit&l replication, especially

HCV replication. Conpounds of Fornula | di scI osed

herein are potent inhibitors of the HCV replicon in
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dosage forms typically include, but are not limited to, one or more of cellulose acetate phthalate,

polyvinylacetate phthalate, hydroxypropyl methylcellulose phthalate, ethyl cellulose, Eudragit
coatings, waxes and shellac.

[0086] Formulations for oral use may also be presented as hard gelatin capsules wherein the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water or an
oil medium, for example peanut oil, liquid paraffin or olive oil.

Injectable and Parenteral formulations
[0087] Pharmaceutical compositions may be in the form of a sterile injectable aqueous or

oleaginous suspension. This suspension may be formulated according to the known art using those



liquid filler diluents or encapsul ati ng substances,

which are suitable for admnistration to a patient.
w@22005/0et681 must be of sufficiently high purity BETUS2004/022599

sufficiently lowtoxicity to render them suitable for

adm nistration to the animal being treated. The

carrier can be inert or it can possess pharnaceuti cal

benefits. The amount of carrier enployed in

conjunction with the conpound is sufficient to provide

a practical quantity of mat éti al for adninistration

per unit dose of the conpound. [0070] Exenplary

pharmaceutically acceptable carriers or conponents
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oxid using surfactants, such as
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used in formul ating effective pharmaceutical
ons. [0073] Upon m xing or addition of the
Toglgl é}l of the invention, the resulting m xture
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creams, and lotions and for application to the eye or for intracisternal or intraspinal application.

injec alhb

Topical compositions of the present invention may be in any form including, for example, solutions,
creams, ointments, gels, lotions, milks, cleansers, moisturizers, sprays, skin patches, and the like,

[0091] Such solutions may be formulated as 0.01% -10% isotonic solutions, pH about 5-7,
with appropriate salts. Compounds of the invention may also be formulated for transdermal

administration as a transdermal patch.



a nunber of factors, including the intended node of

adm nistration and the solubility of the conpound in
wo besobmesen carrier or vehicle. The effective PCT/US2004/022599

concentration sufficient for aneliorating the synptons

of the disease, disorder, or condition treated and nmay

be enpirically determ ned. [0074] Conpounds of genera

the invention may be adm nistered orally, topically,

parenteral l'y, by inhalation or spray, sublingually,

transdermal Iy, via buccal a¥hinistration, rectally, as

an ophthal mc solution, or by other neans, in dosage

unit formulations. [0075] Dosage formul ations suitable
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e 1 ncorporated 1 nto ora pr epar ati ons such
alummium silicate, fumed silica, carboxyvinyl polymer, sodium carboxymethyl cellulose, and

ethylene glycol monostearate.

[0095] Compounds described herein may also be topically administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and
multilamellar vesicles. Liposomes can be formed from a variety of phospholipids, such as
cholesterol, stearylamine or phosphatidylcholines.

Other formulations

[0096] Other compositions useful for attaining systemic delivery of the subject compounds
include sublingual, buccal and nasal dosage forms. Such compositions typically comprise one or
more of soluble filler substances such as sucrose, sorbitol and mannitol, and binders such as acacia,

microcrystalline cellulose, carboxymethyl cellulose, and hydroxypropy! methylcellulose. Glidants,



aqueous or oily suspensions, solutions, enulsions,
syrups, or elixirs, for exanple. Moreover,
wo e0osnb@mdi ons cont ai ni ng these conpounds can bBCT/US2004/022599
presented as a dry product for constitution with water
or other suitable vehicle before use. Such liquid
preparati ons can contain conventional additives, such
as suspendi ng agents (e.g., sorbitol syrup, nethyl
cel l ul ose, glucose/sugar, syrup, gelatin, hydroxyethyl
cel l ul ose, carboxynet hyl ceBBul ose, alum num stearate
gel, and hydrogenated edi ble fats), enulsifying agents
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the composition to treat a patient suffering from Hepatitis C infection.

[0102] The iﬁvention includes providing prescribing information, for example, to a patient or
health care provider, or as a label in a packaged pharmaceutical formulation. Prescribing information
may include for example efficacy, dosage and administration, contraindication and adverse reaction

information pertaining to the pharmaceutical formulation.



paraffin or cetyl alcohol. Sweetening agents such as
those set forth above, and flavoring agents nay be
wa@odwsedotso1 provi de pal at abl e oral preparations. PANES®04/022599
conpositions may be preserved by the addition of an
anti-oxi dant such as ascorbic acid. Enulsions [0082]
Phar maceuti cal conpositions provided herein nmay al so
be in the formof oilin- water emul sions. The oily
phase may be a vegetable oil, for exanple olive oil or
peanut oil, or a mineral oiP4 for exanple |iquid
paraffin or m xtures of these. Suitable enulsifying
agents nmay be naturally-occurring guns, for exanple
gu n{O&OHChﬂllmf thg Lforegoimacmmtphummmalidvynt@o@m bpej adgninistered alone, as
hati des,.for xa bean, |ecithin, and
m"‘g"“ rm@?m mat{on“flth eggzgg%aeg(rg%{t\s/ed fromfatty acids and
hexi tol, anhydrides, for exanple sorbitan nonol eate,
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Tabl ets and Capsul es
ant'%?)‘ ‘%%?tagile %@%ﬁg{é 5&3)8& flﬁggs conventi onal
phaf0tagleMethodd dfyreatmeptandlisie admitjsteving ersaragymt oferqompound of Formula 1
4 Gl 1B R bpetite, and
soriieit beuce Bl Adneg AL Bl R GRE AT e, BARMUTRR, 0 e, an
natsetaaaswhlateg&{ltatHGV mfedtignucr ose; di si ntegrants such as
St 2fdife) el)xgh(mnﬁs FFoflndx P RRER RISERAREre heACWGARLS process by
esium stearate earic acid and t
vm@e pitheit mhlbwmh ofithe mplwawnofdh@l;ﬁp@én&ﬁwme The efdnnoends ‘provided herein
ma%og?{n%\éﬁiaf knq}%t‘flt@ ra@tﬁ:;lﬁ/r 1P {hle E&lvg (flr&sh§ aﬁ@iﬂg@{o 1ﬁﬂe§éﬂdéﬁ}y inhibiting
agents; suc can
virdl mphaamge aTlaamewdeSwemp@més* @asafﬁ@ fmuélo@ fhirwgh atjeh?mfzms mtﬁvolve a
cor@ﬁna@l&q?‘{\tn%%al a%%%@ﬂﬁi 1b1tIBﬁ%H}9hcan8}? pperm nt, and
avors use adj uvants for chevvabl e
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r nore soli ['uents di scl osed ove. The sel ection
onepfr nesei ethespactivg rrpatie pHeb arsithes Antiyispleagens, rerticylady pryantipviral agent effective

agaﬁﬁpﬁbdq{f@t}tflognq’h& i.hke%tion includes administering one or more compounds of Formula 1
together with Peg-interferon, Peg-interferon alpha 2b, Ribavarin, natural interferon, Albuferon,
interferon beta-1a, IL-10, interferon gamma-1b, AMANTADINE, or ZADAXIM.

[0108] Methods of treatment also include inhibiting HCV replication in vivo, in a patient

infected with HCV, by administering a sufficient concentration of a compound of Formula 1 to inhibit
HCV replicon replication in vitro. By “sufficient concentration” of a compound administered to the
patient is meant the concentration of the compound available in the patient’s system to combat the
infection. Such a concentration by be ascertained experimentally, for example by assaying blood
. concentration of the compound, or theoretically, by calculating bioavailability.

[0109] Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of
body weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg to

about 7 g per patient per day). The amount of active ingredient that may be combined with the carrier



taste, cost, and shelf stability. [0085] Such

conpositions nmay al so be coated by conventi ona
woredosoase1 t ypi cal ly with pH or tinme-dependent POBRUS0¢$022599

such that the subject conmpound is released in the

gastrointestinal tract in the vicinity of the desired

topi cal application, or at various times to extend the

desired action. Such dosage forns typically include,

but are not Iimted to, one or nore of cellul ose

acetat e phthal ate, pol yvinyBacetate phthal ate,

hydr oxypropyl nethyl cel |l ul ose pht hal ate, et hyl

cellul ose, Eudragit coatings, waxes and shell ac.
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SO@ﬂgofmnmnaﬁmgﬁamﬁ cal ci um phosphate or kaolin, or as

sof tin ca Iesvvh [ Ve i

95 i BRPRI R PAISIE bR B ORI 501 e

pamt:lllar disegpa Itldatpxh rIﬁWewer, for trcﬂtmem obinpst inlfesitiewst didordsrsamdosage regimen of 4

tlmggfﬁrag t e{egs 1fs grre%egl guda os{%% Qgggtllenpd} t rop??lﬁllég haCf?lls particularly preferred.

i nj ¢eltiabltevid de emdmtcmd oiverayi tho ths sstps@redvsfr lovel foFfanyg particular patient
S|on b
will H?p%us ; pr(])n aver oe\s{'}é Stﬁfla{tgr% rgdiug}ng %ee?g&\ﬁtg%k 9 e%ﬁc%gmg&fﬁmmployed the
agg hﬂﬂyswmrgdmg hagjthnses, di¢tatimeefiadminesgrationeroutesd edtnlabw@n and rate of
CX(I C on qu)llll %bl?g&dqpé S%V&' {?emfl aln%lapﬁﬂfea@é 1§n‘ae gmg h@fa'p& e
nj et a%fe ¢t ion or s spension I n a non-
parentally accept abl e diluent or solvent, for exanpl e
%ﬁ ﬁ%y ' g j { 1, 3-but anedi ol . Anong t he acceptabl e
vehi cles and so vents that may be enpl oyed are water,
Ri ng@lrm]s Agallustriaiimm, of giecprépsationifsompriindnefdhe roesertdnvention is given in
Scﬁe%llelllt Wit %P saadgghér tf&‘r ﬂrép%rafl&{ &%gmﬁ(l)dnﬁ oﬁ{h?s invention. Thos
convention oye as a solvent of suspendin
havmgiaskuimn theoart Wihll recopuirgbatdhesstaytinty raatetial ingelk iried de!éonal steps
C I |
cﬁtﬁ%ﬁ)dh&- Jo&gpg}a YRE by P RWenOhvdihiofl] W'ty 1 and

acl ds suc feic acid are useful
Examplt: hevlpc}efgaomth®wr1@1ﬁlea, Rj Be RatR:.d%, arfddas]|camy s deatnitions et forth
abbdie invention may be adm nistered parenterally in a
sterile nmedium Parenteral adm nistration includes
Scame Lt Bropamaton iohPéstituisAdyrylibiureay enous, i ntranuscul ar,
intrathecal injegjion or infusion techniqueg, The
conmpound or _conpgundg, of the invention depnd|
the vehicle , eerdtrati on used, cg|"1Q
suspended or di ved inte vehicle| Ad geously,

adj uvant s $HRF 0ggl anest het 'egn pPrRServEt hygs and
buf fering agentsRcan Pbe di ssolved in the velicle.
1 1
Aniline 1 Formula |

[0113] In Scheme 1, an appropriately substituted aniline (Aniline 1) is reacted with
appropriate reagent to provide a compound of Formula I. Aniline 1 may be prepared by synthetic
methods known to those skilled in the art of organic chemical synthesis. The reagents used to convert
the aniline functionality to a thiourea include, but are not limited to alkaline thiocyanates,
thiocarbonyl di-imidazole and base followed by treatment with an ammonia source, or thiophosgene

and base follow by treatment with an ammonia source.

EXAMPLES
EXAMPLE 1. PREPARATION OF 1-(3-BENZYLOXY)PHENYLTHIOUREA (Compound 1)



In many conpositions for parenteral adm nistration the
carrier conprises at |east about 90% by wei ght of the

wo edoalosonposi ti on. Preferred carriers for parBCt/@smn4/022599
adm ni stration include propyl ene glycol, ethyl oleate,
pyrrolidone, ethanol, and sesane oil. Suppositories
[ 0089] Conpounds of the invention may al so be
adm nistered in the form of suppositories for rectal
adm ni stration of the drug. These conpositions can be
prepared by mixing the drug3®ith a suitable
non-irritating excipient that is solid at ordinary
tenperatures but liquid at the rectal tenperature and
will therefqQre neNeH.in the rect umyo rel ease {he drug.
Such mat e aP eV RBEE butte;‘\zsl yet hy
gl ycol s. pical formul ati ons ~°o 0NPQ of the
i nvenPi™n y U@Hfornulatedoﬁ | 6cal Cor t Jal
appl i cationx such as for toplcal appl i catiQ o the
skin and nmucous nenbranes, such as in the eye, in the
formof gels, creans, and |otions and for application
to the ey for intraciistcenske o, i nt FaSpi na
applicati Topi cal conposittons|of t

i nvent i or he-1 f2ottn i ng d '
sol utl%lns, creans, @ ent s, gzel S, m |
cl eansers, noisturizers, sprays, ski n patches a e

l'i ke. [0091] Such solutions may be f‘é&ﬁﬂdun@ﬁ ed as 0.01%
-10% i sotoni ¢ sol utions, pH about 5-7, wth

appropriate salts. Corrpounds of the |nvent| on may al so

be foanmubatieephbmt (Xyiaoedatddad etha m&mqmﬁﬂ tregsent with sodium

ransder nal tch. [0092]. .Topical
hyc{ﬂf’lﬁ P%F?‘?P%gbrf)ﬁ@eagéu\?go (]d‘ rt}becgﬁﬂtae S’éﬁ gggﬁ r?l p)r((é édes alglhne (Z). In certain
c1rdta’(staﬁ¢ey thefreduationi lﬁfy H&atc&hipﬁk}fed usihg a hydomgen/iPd chﬂabstayitf;m when the
E? ot gt £r al cohol s, al oe vera ge

Su}’éﬁ“f‘%ﬂ’i%f ary(EJFVE% o} Bot igslydg gp ﬁry F8M4 E oils, mineral

oi | [01psloMud ﬁxlﬁibpl@ﬂw Aompl&(@- 12is n’ytam&ilyyl trepnmpt ofiYatvigh thaeatbonyl di-
1m1ti6zr5)}ecfjgﬁov%eg&v Iagtpmnlia lé]%l’fjazg ox?%nrll"flnlee 5 Fl’p Stn?rg(l)l is aﬁéed%%s'%]‘)mgg over a one
misidd peeivd &, 4. 9UNEC Hamhe) thichabtoky reimsidamkt npmmtiehem chiocelapl5@snl). The
resg ilﬂ%ﬁl&%g 1s 5§rr?ﬂs i {(U))(rg E%B%;%%gﬁ’%%lgﬁto r%en a dmgnal 2(?61 mg ﬁn«%%x%gnyl di-
1mifdﬁ)iold:(weDI)[1£)ﬂﬁléd arfidnhd dehaatioh &,costinnéd fas2 hdneamyﬂe al hc:ah@ton is dlluted

RSB e RS AL B MBS RIS P
ber&lykb@hxhlenyl tsemopyzmpty:l i sostearate, stearic acid,
' so [(Hlf %]y A portion of this isothiocyanate (50 mg, 0.21 mmol) in 1 ml methylene chloride is

mixed with 0.5 ml of 2 M ammonia in methanol. After 30 minutes the reaction is concentrated to
provide Compound 1 in quantitative yield.

[0117] Alternatively thiocarbonyl di-imidazole (1.1 mmol, 196 mg) is added to a solution of
3-benzyloxyaniline (1 mmol, 199 mg) in dichloromethane (5 mL). The reaction is stirred at room
temperature until the aniline is consumed, about 1 hour. A solution of methanolic ammonia (2 M, 2
mL) is added and the stirring continued for 2 hours. Solvent is evaporated and the residue purified by
chromatography on silica gel to give 150 mg of (3-benzyloxyphenyl)thiourea.

[0118] 'NMR (CDCI3)0: 5.08 (s, 2H), 6.03 (brs, 2H), 6.8 (m, 2H), 6.93 (m, 1H), 7.3-7.47
(m, 6H), 7.82 (brs, 1H). MS(APCI): M"+1 =259.

EXAMPLE 2. ADDITIONAL COMPOUNDS OF THE INVENTION



pal mtate, isocetyl stearate, ol eyl alcohol, isopropyl

| aurate, hexyl laurate, decyl ol eate, octadecan-2- ol,
wo sws®eoib1 al cohol , cetyl pal mtate, PCT/US2004/022599

di met hyl pol ysi | oxane, di-n-butyl sebacate, iso-propyl

nyristate, iso-propyl palmtate, iso-propyl stearate,

butyl stearate, polyethylene glycol, triethylene

glycol, lanolin, sesane oil, coconut oil, arachis oil

castor oil, acetylated lanolin alcohols, petroleum

mneral oil, butyl nyristaté/ isostearic acid,

pal mtic acid, isopropyl linoleate, |auryl |actate,

nmyristyl |actate, decyl oleate, and nyristyl

Nyr i@t et The PIIORRE kaRfcindsineadbyplicxpanels discibsd é Scheme 1 and

e B A L St P 7 e 2 ot o rocotces
andRirhiyd @aeriddthor icd@to HeStvdifted plighdy in @des toobton the cempyundndsclosed
| ycol nonoethyl ether, diethylene glycol nonobutyl

her’t“her, di et hyl ene gl ycol nonoethyl ether, dinethyl

sul phoxi de, dinethyl formam de, tetrahydrofuran;

h ctants, such as glyceri sorbitol, sodium
1'(é‘fé%glf’fn’d‘r‘/f'@ﬁﬂ@-@l°é‘éeﬁ6@@?%{‘@ sol ubl e col I agen, di butyl

pht hal at e, I~gel atin; and powders, such as chal k,

tal c, arth, kaolin, starch, guns, coll oida

sikico de7 sodi um pol yacryl ate, terra al kyl

agﬂgni pctites, trial kyl aryl anmoni um snectites,
H,ahenNCa nodi fi ed magnesi um al um nium silicate,

orgafically nodified nontnorillonite clay, hydrated
' AIMIRY( 300 WIRLS IODIC @toes. 04f (bN& UHSIVH), 0 28-708 (XY, Arph) 7 17-7 14 (m, 2H, Aryl

pol yner, sodium car boxynet hyl 1.yl os and et
MGPYLaR hoostHar ek, boEtDObREBUAIE ot B ek 4k g2 (m. st
cydTBExyl). 305 QEPATPAE 238 M+ ni stered in the form of

| i posone delivery systens, such as small unilanellar

vesicles, large unilanellar vesicles, and
1-(3WPhtrokapBdnly Brthiviged @oPoundizposones can be formed from a

vari ety Qf phospholipids, such as chol esterol,

fuller

st aryl e o Hosphat i dyl chol i nes.
O herf d at L.g [ 0096] Ot her conpositions useful for
*thtaNnino syQtenic delivery of the subject conpounds

i ncl ude sublingual, buccal and nasal dosage forns.
'HSIMR (3001YHs,iGDOIRKS 8.9pite al 1H; NEDnp#i-684 GndTh Aryldhe6.84 (br s, 2H, NH,).
M§ﬁ e, bk b\ﬂH ubstances such as sucrose, sorbitol

a nnitor, and bi nders such as acaci a,

m crocrystalline cellul ose, carboxynethyl cellul ose,

GO RRL PR TR TP o1 or ant s

anti oxi dant £ and fl avoring agents di scl osed above may

algo be ~achudedh 0097] Conpositions for inhalation
ty)pai\cal an be provided in the formof a solution,
HANT N

'{{ NMR (300 MHz, CDC15) & 9.14 (s, 1H, NH), 8.07 (d, J= 7.5 Hz, 2H, Aryl H), 7.34 (d, /= 7.5 Hz,
2H, Aryl H), 6.65 (br s, 2H, NHy), 4.30 (t, J = 6.3 Hz, 2H, COCH,), 1.74 (m, 2H, CH,), 1.46 (m, 2H,
CH,), 0.97 (t, J = 6.0 Hz, 3H, CH;). MS (APCI) m/z 253 [M+H]+.

1-(3-Benzyl-phenyl)-thiourea (Compound 5)

POV e

HN" N
2 H



suspensi on or enul sion that can be adm nistered as a
dry powder or in the formof an aerosol using a
wa@ongeotsdonal propellant (e.g., dichlorodifl uorornesivase22599
or trichlorofluoronethane). Additional conponents
[0098] The conpositions provided herein may al so
optionally conprise an activity enhancer. The activity
enhancer can be chosen froma w de variety of
nol ecul es that function in different ways to enhance
antim crobial effects of co®Bounds described herein.
Particular classes of activity enhancers include skin
penetrati on enhancers and absorption enhancers. [0099]
MEQAFIRALYLE QALHRONPOSi tions may al so contain
addi t1onal active agents can be chosen froma w de
variety of nolecules, which can function in different
1-(Mx Sty loRy- SR S odrbi( CafpbURdGY Obi al or t herapeutic
effects of a conpound of the present invention. These
opti on - acti Ve agents, when present, are
typi cal npl oyed in the conpositions descri bed
HNEr eNn at”a | evel ranging fromabout 0.01%to about
15% HSome enbodi ments contain from about 0.1%to about
'HINNIR [i300waiig D EIE) ot e (s, il D) t 7. 10r(d, /Gt RéHze2Hh oy N 6982 (d, / = 8.4

cont ai abouyt, 0. 59 b % b -gh
e Sl S0\ G2 gl TR At P bl 2 46 . oo,
0.93hgUnre2HL, 36R CHE O MBUARCT) om's 23 [d1+HI¢tl uded herein. Such
packaged formul ati ons include a pharnmaceutica

conposi tion containing one or nore conpounds or salts
1-@trengBbpheayl)-Hosumal (Qothpdund &) cont ai ner and optional |y

coagt ai L oAs for using the conposition to
tr ¢lat imal (typically a human patient) suffering
HAFO! €T oor gani sminfection or disorder or prevent

.a m &r oorganisminfection in a patient. &glOl] One
HaWIB (3 M0evitiz, s 1a) %92 Gr & 1HabKaded (BHar FAdeudileal3 (d, /= 8.4 Hz, 2H),
6.@0(9}359’51{} LAY, £ONRI=S1 NG, 2HPRRTRER S GRI2HC CRDO$BE-i 28 (8f4H,
—ornula’ | I'n a contal nér and further conprising
(CHpiek 9-0@ (ti 5189 Har SH Gy MSYAFhped? Mo treat a
patient suffering fromHepatitis Cinfection. [0102]

The invention incIudes_providing%frescribing
1-{@rEystohexyiraethylexyrphedhihionrea (eompogag $ent or heal th care

provi der, or as a~abel in a packaged pharnaceutica
fornul ati on. Prbi ng information may include for
X I i i@acys_dosage and admi nistration,

exganpl e~
ccﬂ]t\r aiati on and adverse reaction
HoN H

MS (APCI) m/z 265 [M+H]+.

1-(3-Butoxy-phenyl)-thiourea (Compound 9)

' NMR (Acetone-d6): 9.10 (s, 1H), 7.25 (t, J= 8 Hz, 1H), 7.11 (s, 1H), 7.04 (s, broad, 1H), 6.92 (m,
1H), 6.74 (m, 1H), 4.02 (q, J= 9Hz, 2H), 2.05 (m, 1H), 1.76 (m, 2H), 1.50 (m, 2H) and 0.99 (t, J=
8Hz, 3H) MS: 225.10 (M+1)

1-(4-(3-(dimethylamino)propoxy)phenyl)thiourea (Compound 10)



information pertaining to the pharmaceutica

formulation.[0103] In all of the foregoing the
waeeowpoersds of the invention can be adm ni st er eBCHISI004/022599

as mxtures, or in conbination wth other active

agents. METHODS OF TREATMENT [0104] The invention

i ncl udes nethods of treating viral infections,

particularly HCV i nfections, by adm nistering an

ef fective anount of one or nDre conmpounds of Fornula 1

to patient suffering froma Niral infection. A

ef fective anount of a conpound of Fornula 1 may be an

amount sufficient to reduce the synptons of vira

infection. Alternatlvely an effective amount of a

cogpoupeQ Ocormyl &N may be an anpbunt sufficient to

Si nif |y reduce the anount of virus or viral

hod detectable in a patient's tissues or bodily

fIU|Hs [0105] Met hods of treatnent include

‘Hﬁi{i}{blﬁ&@rd's 9431, 3IPUG ( @Bro@d qery; rmrt@ JQf6HF01H§U$ 88 &, J= 6Hz, 2H),

ent o uce or relieve Haundlce fati gue,
3.98 6t ¥ UsHm 8H), Apd dnin 2tz gHi. 3,21 |(%§§) @ﬁd Aydex Pk, and
nausea associated with HCV infection. [0106] Conpounds
of Formula 1 are thought to aneliorate the HCV di sease
1-[pFtvorss@-(Bylimathylarainerronyingy yphenyh] hiourea fCempoppd11)
replication of the Hepatitis C virus. The conpounds
provi ded i pJTR \Qe virucidal, in that they
the active virus, in addition to
i ﬁ inhibiting viral replication. The
HZBrov,qded compounds may al so functlon t hrough

h h | f i d
HBEE (MeGD ANt T AKPOIDI 12 G0 PBg1 0k Fi 210 2O GBR ks

2.08fmt FipakRent £nsaypassed by the invention include
adm ni'stering a conpound of Fornula 1 as the sole

active and adm nistering a conpound of Fornula 1

1-(8 FURLN@LP Yy PRRNAS-tHiBAFAR (Cshgund@Cl)i ve agents, such
anot her antiviral agent, particularly an antl-V|raI

aggnt Q\w§\agé\ﬂst HCV infection. The invention
i ngl ud m ni stering one or nore conpounds of
fhﬁ a~Yr"together wwth Peg-interferon, Peg-interferon

al ph 2b, Ribavarin, natural |nterferon Al buf er on,
'HINMR (CBC By §151t(8-11D, 6.99(m| OH), 6120 ¢, B@a@nﬂg,aamm(t, ¥ 8Hz, 2H), 1.82 (m, 2H),

| o R 098 s 6 SRSy DA Lat 1 on i vive, in a

patient infected with HCV, by adm nistering a

sufficient concentration—of—=a Conrpr\llnpl of Formy '?N 1+t6
CEINhi bit HCV repl IABHCFUR i cat| onin vitro. By AME
holiffici ent concentration" a3 r\nrrnr\n'\ld admnistered

to|the S E >
1-(3-(indan-2-yloxy)phenyl)
13 )j\ D\ thiourea

X Q
HoN o 1-(3-(3,4-difluorobenzyloxy)

14 N
phenyl)thiourea




pati ent

is meant the concentration of

t he conpound

available in the patient's systemto conbat the
wo pdosooicon. Such a concentration by be ascert aPeEUS2004/022599

ex
co
ca

perinmental ly, for exanple by assayin
ncentrati on of the conpound, or theo
| cul ating bioavailability. [0109] Do

g bl ood
retically, by
sage | evel s of

the order of fromabout 0.1 ng to about 140 ngy per

ki | ogram of body wei ght per day are useful

in the

treatment of the above-indi ddted conditions (about 0.5

ng

to about 7 g per patient per day).

The anount of

active ingredient that nay be conbined with the

CPH?
;ya

rriermateri al s sfRuEFur@uce a single d
ry dependi ng upon the host treated a

bsage f or mNaMH
nd t he

pa
Wi
ab

19f
an
tr
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mpounds of the present im
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al nmetho
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i nventi

tTTe UI
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ry the definitions se
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pr esent
tthyMdaptehyl-1-(3-
RthiowggidopRenydperidine-4-
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1-(2-phenylbenzo[d]-[1,3]dioxol-6-
yl)thiourea

20

L
T

1-(3-((R)-1-phenylethoxy)
phenyl)thiourea

21

LI D

1-(3-(phenethyloxy)phenyl)thiourea




R1

appropriately substituted aniline (Aniline 1)

Rl Aniline 1 Formula | [0113] In Sc

heme 1, an

i s

WO e@sheoiM t h appropriate reagent to provi de aPCDDRIOFICR2599

of

Formula I. Aniline 1 may be prepare

d by synthetic

met hods known to those skilled in the art of organic

ch

no
d

anmoni a source,

tr

em cal synthesis.

t limted to al kaline thiaocyanates,
-im dazol e and base follo

eatnent with an anmoni a source. EXA

The reagents used to convert the
aniline functionality to a thiourea include,

but are

t hi ocar bonyl
d by treatnent with an
or thiophosgene and base foll ow by

PLES EXAMPLE 1

CHPR

EPARATI ON OF | STBUGENEYLqcg ) PHENYLT

Hi OUREA( Coladtind

#) L NaH, benzyl brom de SnCl2 OQoN Z Conpound 1 [0114]
3-Nitrophenol (X) is cprivverted to ether (Y) by
sequenti al treatnent @ odi um hydri gde and

bepzyl brom de. Reducti ongof the aniling with tin

28hl opde provides aniline| (Z). In certalp(ighesIEiRAERBourea
the reducti on nmay e agCOwRpPl i shed using a hydrogen/ Pd
cat al yst system whgn th bstituent on the aryl group
does not i ncl udgNan ®Rr y™>gr oup. [0115] The fina
prpoduct — Conpound—1—+rs—oebtginredby—treatrent—of—2Z—wth
t hi ocar bonyl dil m dazol e f pwed by apmoni a.

3- Benzyl oxyanil me (5 Ay Dl ) is added dropw se

28V
th

eI a one ninupe pf

ocabonyl di - B in nethylene

.94 g (27.4

5 L1ffriiihpnyl) phenyl)thiourea
chl opde (150 ni)

The resultlﬁ@ n1x§ure is stirred at ropm tenperature

OVETTIE gt AN addr tional_AQ0/g tnlocalbonyl

d| m dazole (TCDI) is aded the rea | Adihvd
ohtinued for .2 hg 20 ¢ reacti 0 cﬂlyro'

2€\/| th hexane aijd Ll.j;z through silica 150@8 len

prpvi des §, deS|red 3- benzyl 8 HVFa

IS of this

Jthlocyaﬁate H[0116] A port|

i SO
ch

ge
col

pt hi ocyanate (50 ng,
oride is mxed wth
hanol . Aftgr 3

hcentrated t|o
rhN/ﬂ\N

M et hyl ene

mmoni a in

1 11(4-(3,4-dihydro-isoquinolin-
2(1H)-yl) phenyl)thiourea

OCO

1-(4-(octahydroisoquinolin-2(1H)-

26 )SJ\ yDphenyl)thiourea
HNT N
S N 1-(4-(octahydroquinolin-1(2H)-
27 /”\ D/ yl)phenylthiourea
N
H
o .
28 )S]\ /©/ 1-(4-(benzyloxy)phenyl) thiourea
H,N™ N




provi de Conmpound 1 in quantitative yield.
Al ternatively thiocarbonyl

di -i m dazol

[0117]

e (1.1 mol, 196

worgosis’eadded to a sol uti on of 3-benzyl oxyam neCT/11S2004/022599

mol , 199 ng) in dichloronmethane (5 ni
is stirred at roomtenperature until t
consuned, about 1 hour. A solution of

ammonia (2 M 2 nl)
conti nued for 2 hours.
resi due purified by chromat
gi ve 150ng of (3-benzyl oxyphenyl )t hi ourea.
(CDCB)D: 5.08 (s,

is added and the s
Sol vent is evap
dgr aphy on

2H), 6 03 (brs, 2H),

L). The reaction
he aniline is
met hanohc
tirring

orated and the
silica gel to
[0118] 1INMR
6.8 (m 2H).

CId
#NVE

D3 (m IH), 7.3TRUCARE M 6H),
APCl ) : M+l 259. EXAMPLE 2.
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nd further

Na4-Y( 1 §4d)-klhekcyclohexyl)
RSy thiburea

led slightly in

il herei n.
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1.

[M
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H2N NVS (APClI) niz 243 [ M+H] +.
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| - (4-Pentyl - phenyl)-thi ou’reg?’(Con‘pound 7) XS H2N N H
1H NWR (300 MHz, CDA 3) d 7799 (br s, IH NH), 7.24
(d, J =8.4 Hz, 2H), 7.13 (d, J =8.4 Hz, 2H), 6.09 (br
s, 2H NH2), 2.61 (t J=7 8 Hz 2H CH2) 1 66-1.56

CPDny 2H, CH2), 1.8BRUCTYBE(m 4H (CH2)2), 0.90 (tNANE
#=6. 9 Hz, 3H, CH3). MS (APCL) miz 223 [ MeHl 2

| -1(4- Cycl ohe Imet yl oxy- phenyl) -t hi ourea (Corrpound 8)
H2INA. NH M5 (ARCl) i 65 [ MtH] +.
| -]( 3- But olN pheryHy ourea (Conmpound| 9) 1H NWR
{Acetone d6): 910Ns{ IH), 7.25 (t, IF B ddenyldd)2-7- 1
A (s, IH), 7.04 (s, brgad, IH), 692(%& hen?})tﬂ)ufem
RS (m I H, 6 2H)
Nz, 3H) Ms: 225 10 (M¥1)

H, 4.02 (q, J= 9Hz, 2H),
.60 (m 2H) and O. 99 (t,
(4- (3- (di met hyl am no) pr opQ phenyl )t hi our ea

I
1
| -
JCor‘rpound 10) CX , NXS H2N' NH 1H NVR (DVBO-d6): 9. 48
S

( , 7.38 (SF broad IH), 7.22 (d,|J= 6Hz, 2H),
6.8 (d J= 6H 99 (¢, J= 7.5HzbutgdHy(Q-fluogud-(t
33 = }—'%)Lz d 1.85 (m |t reidophenyl)piperidine-4-
| - I uoHo- 8- di HAOPLePY ROk Arpixalatel ) |
th our ea (Cormound 11) 1 (MeQD-d4): 7 12 (m 3H)
4.02 (t, J= 9Hz, PH), 2.59 (m 2H), 2.B2 (s, 6H) and
2.02 (m 2H I\/E,}-, 4 (MH)
39 0\/\/\/\ 1-(4-(heptyloxy)-3-
/[SI\ (trifluoromethyl)phenyl)thiourea
H,N H

H
40 0 e e
S (benzyloxy)phenyl)ethyl)thiourea

©\/O
41 H 1-(4-(benzyloxy)benzyl)thiourea
N \n/ NH,

1-(4-(4-phenyl-

42 O o) ‘
H benzyloxy)benzyl)thiourea
N T NH,




| - (3- Fl uoro- (4-Pentyl oxy) - phenyl)-thi ourea (Conpound

12) Xs H 1H NMR ( CDC13):

8.51 (s,

6.95 (m 3H),

W®203/00%01 broad, |IH), 4.04 (t, J= 8Hz, 2H), 1.BRr/{83004/022599

2H),

1.43 (m 4H) and 0.93 (t,

(M+l) CPD STRUCTURE NAME # 13
1- (3- (i ndan-2-yl oxy) phenyl) HN N thiourea H14 HN N
1-(3-(3,4-difluorobenzyl oxy) H phenyl)thi oureaCPD
STRUCTURE NAME # HoN N 15 H 1-(3-(4-phenyl benzyl oxy)
phenyl )thiourea 16 1-(3-((SM#4IH2NL .NO H

phenyl et hoxy) phenyl )t hi ourea H2ZN NH but vyl

4- phenyl -1-(3- 17 thi ourei dophenyl ) pi peri di ne-4-

J= 9Hz, 3H) MBS 257.0

crerf boxyl ate H2N shretture 4- phenyl -1-(3; 18 H NAME
# hj our ei dophenyl ) pi peri di ne-4- carboxy| ate
F o)
ZacU
4 N NH (
’ F \n/ i (trifluoromethyl)benzyl)thiourea
S
0]
44 O/ \©><H \n/NHz 1iﬁ;@-phenoxyphenyl)propan-z-
yl)thiourea
S
L,
45 H o\ 1-(1-(4-
N\n/ 2 phenoxyphenyl)cyclopentyl)thiourea
S
S
46 NJ\NHZ 1-(1-(4-
H phenoxyphenyl)ethyl)thiourea
)
X
47 ” NH, 1-benzylthiourea
O
H
48 C N\n/NH2 1-(1-(4-
g phenoxyphenyl)cyclohexyl)thiourea
49 1-(2,3-dihydro-1H-inden-2-

S
HZN-—<
HN

yDthiourea




Q/=\ 19 I-(2-phenyl benzo[d]-[I, 3]di oxol-6- HZNA.N O

yl)thiourea HA HNN20 H 1-(3-((R -1 -phenyl et hoxy)
w@b@apbbhi ourea 21 A PCT/US2004/022599

1- (3- (phenet hyl oxy) phenyl )t hi ourea HZN N O HCPD

STRUCTURE NAME # 22 1-(3-(phenyl) phenyl)thiourea A

H N NH 23 | -(4-(phenyl) phenyl)thiourea HON N H N

| -(3-fluoro-4-(3,4-di hydro- 24 isoquinolin-2(IH-yl) L

phenyl )t hi ourea H2ZN NH N

| - (4- (3, 4-di hydr o-i soqui nol fh- 25 A 2(IH-yl)

phenyl )t hi ourea H2ZN NH N

| - (4- (octahydroi soquinolin-2(IH- 26 A

CPPI ) phenyl ) t hi our 8erRWHANRKH 1- (4- (oct ahy|/dr oqui nol i FAME
#1(|2H) -

S
HN —<
50 : 0 NH, 1-(3-(benzyloxy)phenethyl)thiourea

I\O 1-(3-(methyl)-4-(piperidin-1-
51 i yl)phenyl)thiourea
N

S
52 )J\ D\ 1-(3-(cyclohexylmethylamino)
HNT N H@ phenyl)thiourea

F
3 F
53 )L E 1-(3-(3-(trifluoromethyl)benzyloxy)
HoN ﬂ o phenyl)thiourea

54 N 1-(3-fluoro-4-(4-phenylpiperidin-1-
S /@( yl)phenyl)thiourea
H,N ” F
X
55 @\ /@A” NH; 1-(4-phenoxybenzyl)thiourea
O

N~ "NH
(o
56

1-(3-phenylbenzyl)thiourea




27 yl)phenyl)thi ourea H2NA. NH 28

| - (4- (benzyl oxy) phenyl) thiourea A H2N NHCPD
WEITREQTWRE NAME # 29 1-(4-((1s, 4r)-4-hexyl cycl ptiexgi0p4/022599

phenyl )t hi ourea HZN N H 30

| - (4-(4-hexyl bicyclo[2.2.2]octan-lyl) phenyl)thiourea
HoN NH 3 1 1-(4-((1s, 4r) 4 propyl cycl ohexyl)

phenyl )t hi ourea H2N NH 3
1-(3-(trifluoromethyl)-4- (plperldln-

1-yl ) phenyl )t hi ourea H2N "NHA633 1- (4- ( hex-
1-ynyl ) phenyl)thi ourea H2ZN H 34 A. 1-(4-(phenyl am no-

HoN NHet hyl ) phenyl )t hi ourea 35

CPD ( 3- ( 3- met hoxyberryciyreenyl ) HZN N th
#

ourea H NAME

o
o

1-(4-phenylbenzyl)thiourea

D,
58 O ﬁ)J\NHz
9

1-tritylthiourea

” \/\/@AHJ\NH2

1-(4-butylbenzyl)thiourea

1-(3-(benzyloxy)phenyl)thiourea

)

61 >=S
O N
\
H

1-(3-benzylphenyl)thiourea

H
H
: o
S
O

1-(4-(pentyloxy)phenyl)thiourea




O 36 1-(4-phenoxyphenyl)thiourea H2 A. N NHCPD
STRUCTURE NAME # XS H2N NH 37 |- (5-(benzyl oxy)-2- O

woredospbehenyl ) t hi ourea butyl

| - (2-fluoro-4- 38PAT/USL064/022599

HN NH t chai r obuor xeyi dl aot pehenyl ) pi peri di ne-4- 39

| - (4- (heptyl oxy) - 3-
40 | -(1-(4-

(trifluoromethyl)phenyl)thiourea
(benzyl oxy) phenyl ) et hyl )t hi ourea O 41 NH

NH 1- (4-(benzyl oxy) benzyl)thiourea T 42

| - (4-(4-phenyl NH . NH, benzyl oxy)benzyl)thi ourea YCPD
STRUCTURE NAME # ;g 43 NH 4T-(4- Y
(trifluoronethyl)benzyl)thiourea O 44 HN NH2

1- (2- (4- phenoxyphenyl ) propan-2- T yl)thi ourea O

CPD STRUCTURE NAME
#
>— NH,
butyl 1-(2-fluoro-4-
63 thioureidophenyl)-4-
phenylpiperidine-4-carboxylate
H.N H
64 ’ \n/ 1-(4-butyl-2-methylphenyl)thiourea
S
(L
65 O H)I\NH2 1-(3-phenyl-phenyl)thiourea
HzN _< .
66 H 1-(4-phenyl-phenyl)thiourea
1-(3-fluoro-4-(3,4-
67 N NH dihydroisoquinolin-2(1H)-
: }—NH2 yl)phenyl)thiourea
)
68 : N‘Q—NH 1-(4-(3,4-dihydroisoquinolin-2(1H)-
yl)phenyl)thiourea
NH,
)
69 : N—QNH 1-(4-(octahydroisoquinolin-2(1H)-
}— NH,

yDphenyl)thiourea




45 | - (I -(4- T NH2 phenoxyphenyl)cycl opentyl)thiourea S
S 46 N NH2 | -(l-(4- phenoxyphenyl)ethyl)thiourea 47
WOR0OSI00Hdo1L- benzyl t hi ourea 48 |- (I -(4- PCT/US2004/022599
phenoxyphenyl ) cycl ohexyl )t hi ourea 49 HN\-
1- (2, 3-di hydro-1Hinden-2- HN yl)thi oureaCPD STRUCTURE
NAME # 50 1-(3-(benzyl oxy) phenet hyl )t hi ourea
1-(3-(methyl)-4-(piperidin-1- 51 yl)phenyl)thiourea
H2NA. NH 52 3- (cycl ohexyl net hyl am no) H2NA. 1-( NH
phenyl )t hi ourea 53 1-(3-(3-@8rifluoronethyl)benzyl oxy)
phenyl )t hi ourea 54 1-(3-fl uoro-4-(4-phenyl pi peridin-1-
yl ) phenyl )t hi ourea H2ZN NH 55

cPb [ 4- phenoxybenz\Strubrurs ea NAME
#
F
70 N S 1-(3-fluoro-4-(octahydroquinolin-
/u\ 1(2H)-yl)phenyl)thiourea
N NH,
H
S

71 HN‘QO : 1-(4-(benzyloxy)phenyl)thiourea

e F
F
72 / \ / 1-(3-(trifluoromethyl)-4-(piperidin-
HN N\ 1-yl)phenyl)thiourea
S < —
NH,
O/
73 S 1-(3-(3-methoxybenzyl)
/”\ phenyl)thiourea
H:N ”
F
74 N NH 1-(3-fluoro-4-(4-phenylpiperidin-1-
/ \ / 2 NH yl)phenyl)thiourea
2
S
F
75 \N NH 1-(4-(N-benzyl-N-methylamino)-3-
@_/ 2 NH fluorophenyl)thiourea
2
S

76 \N NH 1-(4-(N-methyl-N-pentylamino)-3-
2 NH fluorophenyl)thiourea
2




56 1-(3-phenyl benzyl)thi oureaCPD STRUCTURE NAME # 57
1- (4- phenyl benzyl )t hi ourea XS 58 - NH NH2
wd 2d05i007%6bt hi ourea 59 1-(4-butyl benzyl)t hi our eaP@DUSR004/022599
HoN N O 1-(3-(benzyl oxy)phenyl)thiourea H 61
1- (3-benzyl phenyl)thiourea HN .NH, 62 Y
1- (4- (pentyl oxy) phenyl)thi ourea - QCPD STRUCTURE NAME #
butyl |-(2-fluoro-4- 63 thioureidophenyl)-4-
phenyl pi peri di ne-4-carboxylate HH2N. .N 64 Y
| - (4- butyl - 2- et hyl phenyl ) t WPour ea 65
1- (3- phenyl - phenyl ) t hi ourea 66
1- (4- phenyl - phenyl )thiourea | -(3-fluoro-4-(3,4- 67 NH

crb hydroi soqui nol isTre¢TluRe ) r - yl) phenyl)thi our eNAA&
d - (4-(3, 4-di hydroi soqui nolin-2(1H)-

N_F

F
1-(3-(trifluoromethyl)-4-

© N (pentyloxy)phenyl)thiourea
)—NHZ
S .

77




NH2 yl ) phenyl )t hi ourea 69 -NH
1- (4- (octahydroi soquinolin-2(1H) - N/ NH

wq kgophetsyl ) t hi our eaCPD STRUCTURE NAME # 70 PCT/US2004/022599
1- (3-fluoro-4-(octahydroqui nolin- A
1(2H) -yl ) phenyl )thiourea NNH2 HH N 71 V o
1- (4- (benzyl oxy) phenyl)thi ourea 72
1-(3-(trifluoronethyl)-4-(piperidin- HN
1-yl ) phenyl)thiourea NH, 73 1-(3-(3-nmethoxybenzyl)
phenyl )t hi ourea H2N NH 74 50
1- (3-fluoro-4-(4-phenyl piperidin- 1 yl)phenyl)thiourea
75 N NH 1-(4- (N-benzyl - N-net hyl am no) - 3-
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[0120] This compound is prepared via a method analogous to the method for preparation of
N-(3-benzyloxyphenyl)thiourea using 4-phenoxyphenethylamine as the starting material. '"H NMR
(CDCls, 8): 2.92 (t, J = 6.9 Hz, 2H), 3.31-3.90 (m, 2H), 5.65 (s, 2H), 5.85-6.16 (m, 1H), 6.97-7.04 (m,
4H), 7.11-7.15 (m, 1H), 7.19 (d, J = 7.4 Hz, 2H), 7.36 (t, J = 7.8 Hz, 2H); LCMS (M+1): 273

EXAMPLE 5. SYNTHESIS OF (3-BENZYL-PHENYL)-THIOUREA (Compound 79)

[0121] A solution of 3-benzylaniline (183 mg, 1 mmol) and 1,1'-thiocarbonyldiimidazole
(197 mg, 1.1 mmol) in dichloromethane (5 ml) is stirred at room temperature for 1.5 hours. 2 M
ammonia in methanol (2.5 ml) is added to the solution and the mixture is stirred at room temperature
overnight. The solution is diluted with ethylacetate, and the organic layer is washed with 5% HCI,
saturated NaHCO;, and brine, and dried (anhydrous Na,SO,). The crude product is recrystallized
from ethylacetate and petroleum ether to give the desired product as a white powder. "H NMR (300

Hz, CDCl;) § 7.93 (br s, 1H, NH), 7.73-7.02 (m, 9H, Aryl H), 6.06 (br s, 2H, NH2), 3.98 (s, 2H,
CH,). MS (APCI) m/z 243 [M+H]".

EXAMPLE 6. SYNTHESIS OF (4-PENTYLOXY-PHENYL)-THIOUREA (Compound 80)
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an o—if»ordth ea as a white solid. 1H
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6. QO(ZBI] A solizthdn of 1 2 dlﬂuoro 4-n1tro-benzene (0.96 g, 6. 0 mmole) and benzyl

methylamine (0.79 g, 6.6 mmole) in 4 mL of anhydrous DMF is heated with K,CO5 (0.41 g, 3.0

mmole) at 80 °C for 16 hours. After removal of the solvent, the residue is purified on flash
chromatography with EtOAc/Hexanes (0-15%), yielding yellow oil 1.05 g (4.0 mmole) 67% of
benzyl-(2-fluoro-4-nitro-phenyl)-methylamine.

[0124] 1.7 g (7.4 mmole) of Tin (II) chloride is added to a solution of benzyl-(2-fluoro-4-
nitro-phenyl)-methylamine (0.60 g, 2.3 mmole) in 30 ml ethanol, and the reaction mixture is refluxed
for 3 hours. After cooling, 2 N NaOH solution is added with stirring to adjust pH = 8. The resulted
mixture is filtered through a plug of Celite and the filtrate extracted with ethyl acetate. The organic
layer is washed with brine and dried over Na,SO,, and concentrated to yield 0.52 g (2.2 mmole, 95%)
of yellow oil N'-Benzyl-2-fluoro-N'-methyl-benzene-1,4-diamine. MS: 231(M+1).

[0125] A solution of Nl-Benzyl-Z-ﬂuoro-Nl-methyl—benzene-l,4-diamine (23 mg, 0.1

mmole), and thiocarbonyl diimidazole (21 mg, 0.12 mmole) in 0.8 mL of dichloroethane is stirred at



NH2), 3.95 (t, J = 6.6 Hz, 2H, CH2), 1.79 (m 2H,

CH2), 1.44-1.38 (m 4H, (CH2)2), 0.94 (t, J = 7.2 Hz,
wW@kosarisY1 MS (APCI) mz 239 [ MtH] +. EXAVPLETY. PCT/US2004/022599
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benzyl nethylamre (0.79 g, 6.6 nmole) in 4 nL of
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purlﬁea o@ LCM8 toyield 6)3 mod pald 0’01((r¢d gil mbﬂwﬂde(Berszybmidhyj-mnca-B -fluoro-

2-fl 4-
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ethanol and the reaction mxture is refluxed for 3
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washed Wth'td;ﬂé ‘&na\dped 0 28O~and__2 "~

co @ rat ed ld 0.52 2 nmmol e, 95%Ft@H
03N ToW “6F Nlh%lewz"?l - 2- fQN6r oY N €Fmret hyl - benzene-

1, 4-di ame. M5 231(I\/H-1) [0125] A solution of N
1- Benzyl - 2-fl uoro-N 1- net$yl - benzene- 1, 4-di apune (23

ng, oupte) .~and thi ch Ny dnm dazol e (21 _py, O ~_~
0.1 Ie)inOSn’fﬂ\’fi anels t|
oowni Cemper at ure far_Z_JmJL.,nfs M@i,{p MCF,

(0.4 nm., 0.4 nmMoe) is added, andthe reacti on mxture

is stirred roomte Yre overn t :

ermtiap] Seeithed SRR At Sef suRr ST hRpHTeLH AL croess in
mILSF AR 4t oy i Atefl stfrind ﬁ%oﬂﬁt'eﬁp&ﬂh&rf@CBOthhutW (D’DlgC(B 0 mmole) of 1-Fluoro-

[ 4- (Benzyl - met hyl - am no) - 3-f | uor opheny

4-mfEp- ggbpmppe}hyl MWLﬁadge S‘W?—ES‘T mﬂ‘uxtm]e is stlrre at room temperature

ov%mllgﬁ\mﬁep?é%ovéﬁ BF frke GEPRAY Y duRihikén bl OEIREAR . TReoo g lyer is
washe)d with' 1N NaOH solution and brine, dried over Na,SO,, and concentrated to give the product as

a yellow oil. The product is purified on flash chromatography with DCM/Hexanes (1/2) to yield pale
yellow oil product 4-Nitro-1-pentyloxy-2-trifluoromethyl-benzene.

[0127] A solution of 4-Nitro-1-pentyloxy-2-trifluoromethyl-benzene (1.2 g, 4.8 mmole) and
0.1 g of 10% Palladium on activated carbon in 40 mL of ethanol is hydrogenated with hydrogen
balloon at room temperature overnight. Filtration and concentration gave a pink oil 1.2 g (100%) of 4-
Pentyloxy-3-trifluoromethyl-phenylamine. MS: 248 (M+1).

[0128] A solution of 4-Pentyloxy-3-trifluoromethyl-phenylamine (25 mg, 0.1 mmole), and
Thiocarbonyl diimidazole (21 mg, 0.12 mmole) in 1 mL of dichloromethane is stirred at room
temperature for 2 hours. Then 2M NH; in MeOH (0.4 mL, 0.4 mmole) is added, and the reaction
mixture is stirred at room temperature overnight. After removal of the solvent, the residue is washed
with MeOH and water to yield pale solid product 4-Pentyloxy-3-trifluoromethyl-phenyl)-thiourea.
MS: 307(M+1).



EtOH ON S N N HON NH3 CF [0126] NaH (0.24 g, 6.0
mol e) is added to a solution of n-Pentanol (1.5 ni,

wexwese)oi n 5 nl of THF at 00C. After stirri ngPEL/USIHON022599
tenperature for 30 mnutes, 1.0 g (5.0 nmole) of
1-Fluoro- 4-nitro-2-trifluoronethyl-benzene is added,
and the reaction mxture is stirred at room
tenperature overnight. After removal of the solvent,
the residue is taken up in EtOAc. The organic |ayer is
washed with IN NaOH sol utiof3and brine, dried over
Na2SO4, and concentrated to give the product as a
yellow oil. The product is purified on flash
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rifluoromne eny am ne
theﬁmlcel)lpomﬂmlemp taeﬂaylsysﬂfrm riciheleso Neor(y2 P@Sp}@tri@ferase (NPT) as a

cor{lnﬁg%nﬂ)f eéﬁ%‘og?tg%f ﬁ'&l&&f 8'?1%&%%h§m dnrJf ?éigh&;n ﬁ’é)ﬁbducts in the host

ours
cel. @ellmm I“él)chl the HEWeid actively teplisatingaare bkgh ﬂ?vklslﬂf Ts the 1CV61 of NPT is

pro é § aFg) ﬁfZV r%@&&oﬁ%l?ﬁdj&ﬁcﬁmrﬁ@\g b%yhc&if &bt fe {ﬁ'ﬂ&ﬁ? also have low

e so e residue is washe
levela bEINPT gndythl@] d$ notsuevigeovhed tgptodivith Neomycin. The NPT level of each sample is

-t uor onet hyl - phenyl ) -t hi ourea. MS:
me%@? E/ﬁ{% ? LEEII%’L ASSAY FOR | DENTI )Fvl NGCOVPOUNDS
VHI (HIB NHABPr @Y fRERbtingApmopnde farghe Fhilityctoriplibipdigal replication of the
He@ltlr%a ??L?Jlelgﬁj, cﬁit\ﬂe%ﬁ&{l v % rgﬁf'coﬂ &)ﬁstﬁ@ﬂ Hab fae)én ﬁn@oﬂp&]aie@ Itbllows.

cation o e Hepatitis Creplicon in
9A.o‘iﬂ3ﬂ’@¢pédowtilevllanEm@Hmt he HCV replicon construct has

bee @C g'ﬁg qf(%; (:%Qnonq_eh E?rﬁgty o€ 9 | énféﬁ:n ORY S?h@t”km&:zss% 3000 amino acid

des enschl ager , al {Science pp.
polmoteml 3rhe 1@@“9&) flankeideonr thg b %@ﬂlb}syst“él‘rﬁﬁlﬁl%fﬁdp‘ieé‘ﬂﬁl éhat geevegfas an internal

an)SB IeXQy Qi LIRF% rﬁ%%'tﬂé By&d&gﬁgq{t@ﬁ&s anQé{'edas[eaueagé h&8ssary for viral

umens u y evidence activity in the replicon
repag@a)y@ -NTR). The structural proteins, necessary for viral infection, are located near the 5’ end of

the ORF. The non-structural proteins, designated NS2 to NS5B comprise the remainder of the ORF.

[0133] The HCV replicon contains, 5°-3’, the HCV-IRES, the neomycin phosphotransferase
(neo) gene, the IRES of encephalomyocarditis virus, which directs translation of HCV sequences NS3 to
NS5B, and the 3°-NTR. The sequence of the HCV replicon has been deposited in GenBank (Accession
no. AJ242652).

[0134] The replicon is transfected into Huh-7 cells using standard methods such as
electroporation.
9B. Cell Maintenance

[0135] The equipment and materials include, but are not limited to, Huh-7 HCV replicon-
containing cells, maintenance media (DMEM (Dulbecco’s modified Eagle media) supplemented with
10% FBS, L-glutamine, non-essential amino acids, penicillin (100 units/ml), streptomycin (100
micrograms/ml), and 500 micrograms/ml of Geneticin G418), screening media (DMEM supplemented



[0130] HCV replicon-containing cells are treated with
different concentrations of interferon al pha, a known
wo ndvsibotcor of HCV replication, as a positive cpait/Usi004/022599

and with different concentrations of the test
conmpound. The replicon assay system i ncl udes Neonycin
Phosphotransferase (NPT) as a conponent of the
replicon itself in order to detect the transcription
of replicon gene products 34 the host cell. Cells in
which the HCV is actively replicating have high | evels
of NPT; the level of NPT is proportional to HCV

with roe@F}Bs;at-glotamme;ednki&on-assmalcémnmman mslkhpl( L @oumits/ml)rentt streptomycin

| i cating have | ev and .t hu

(100 fugRoetRioogaR e Sybf o w%ﬁeé%ﬁ%?' b SERRBRY B for erue
diluti@f), Ie@déros aiphd for |pesmma$n|ttcé,dﬁmom@a@nc a;ptth,lxserdet]ﬁanAcctone) primary
antibag et s RPN opda oplfedl N O PRG RS erb et scfin 1 ¢

coBpl IH(CN‘I retphbdnl:ub&tdmmglcbﬂ;s suppcwhhlg}h leivéle of ejpd! IRMNA replicon replication
when geenis Eiénléll ! 1shsa ? eg F‘?\éecrm %1( gé g%swﬁlg ﬁau[s% T%ﬁg&@%% I,rr%olication.
Thereﬁma’; Selistrsusobe &eps igrogitingg @'{Eg bllmadi inethe pdae&oaoﬂﬁl@&n'&rdgmms/nﬂ of G418.
General‘li;y cel sosll'xX\Hﬁ'i 8% g%ged t;rvl;]c% aq?/?%k Iats 1: fi é‘ gllfu%xon Q?e 1 atm?enamie 1S corpéucted as

rans at” serves as’ an
followsi bosorre entry S|te (I RES) and at the 3 SI de by a

hi .ved necessar for viral
" égﬂ?{ﬁ?}%{lgﬂ%yﬁﬁ%@mg%%% ar r’b I rb Pa deﬁraor{ué:roHcSope to ensure that cells
growinewels s@afll,% afeonnsed orat wiithfPBS tand A ml dnypsin ceddedd The acll/ tigpsitbmixture is

; t ur .o
incub gehg?t%g a{l‘ @: 1?cu%g%rbc§ tn{n%? ere er 2 ng&%)rpn gﬂe cotn}%ete media is
addedmﬁop tIh@LtﬁiBimzﬂm reiuon. diplls wo hlowm gerdly st ingl a 13 ml ttltweand spun at 1200

S,
o S V5B OORSER I PRI g v
rmxedtcaaﬁélb'éfhe@dlsafe ceideds equences NS3 to NS5B, and the

f-m;“aalss%gha%g neEde?I Kggoegss\lb@]’p1%%@&%«%%@%%69&? A0 157100

well (6|' ﬁé xrlé pleilg thml/gate) Bregflactedhinitobitdst 37 ¥inlas %E0 nigeubator.

i/gl n?@ %Hg@g F%ﬁgﬁ?%ﬁeéaéugx{oﬁg d an%&a#g{}é hgﬁ’ls ggé?lsgedmg and prior

to addingcdrugbe , If bernting endnditutidri were @drf@rmed Ertectly, ld€N4 are 60-70% confluent and

nearRLCADAPRRA] BB bl A HRLAEnance medi a (DNEM

ecco’ s |a) suppl enented with
9C. TreaePREHCY-refligeragentvaningreelr-vathlestiGomporadi no aci ds,

p%]f 4‘éj lﬁd\nregﬂc%g-cgﬁ]tgﬁlﬁl/g 'glzl)s'are%]ir{s%w&g ?Bé :LI)Q(Q, 2 mls of trypsin is

added. Cells are incubated at 37°C in a 5% CO, incubator for 3-5 minutes. 10 mls of complete

medium is added to stop the reaction. Cells are blown gently, put into a 15 ml tube, and spun at 1200
rpm for four minutes. The trypsin/medium solution is removed and 5 mls of medium (500 m! DMEM
(high glucose)) from BRL catalog #12430-054; 50 mls 10% FBS, 5% Geneticin G418 (50 mg/ml,
BRL 10131-035), S ml MEM non-essential amino acid (100x BRL #11140-050) and 5 ml pen-strep
(BRL #15140-148) 1s added. The cells and media are mixed carefully

[0141] Cells are plated with screening medium (500 ml DMEM (BRL #21063-029), 50 ml
FBS (BRL #10082-147) and 5 ml MEM non-essential amino acid (BRL #11140-050) at 6000-7500
cells/100 pl/well of 96 well plate (6-7.5x10° cells/10 ml/plate). Plates are placed into 37°C 5% CO,
incubator overnight. '

9D. Assay



m crograns/m), and 500 m crograns/m of Geneticin

418), screening nedia (DVEM suppl enentedwi t h 10% FBS,
wao2@s0b@mr ne, and non-essential am no acid, pePCTUE1004022599

(100 units/m) and streptomycin (100 mcrogranms/m)),

96 well tissue culture plates (flat bottom, 96 well

plates (U bottom for drug dilution), Interferon al pha

for positive control, fixation reagent (such as

met hanol : acetone), prinmar§s anti body (rabbit

anti-NPTP), secondary antibody: Eu-N 1, and

enhancenent solution. [0136] HCV replicon-containing

C e[bm] smrramdwnhg Bbming Vg (saét c¥inp@ind S OWintE@Rbi Q@Hb) are diluted in 97

ST N U TR T e -

the screéfmlng C@trietilly fdifeasoadenfr@ion6tleheh 1884 Sémﬁlﬁndﬁ;&@ﬁgl@r oM m]micﬂomolar to
500 GCrograns

ase i nce of
003 Ak aptlet TR Sisbrusee PuSuone b cevalyasde 96 el
plate aintalmngflthé HAM replicom cell@eMedlmtﬁditﬁ dAgGLadded @QPI?&WEIMS A%egative
0 ntaLni ng.cells are
cont§ 1aiNDds TR ) el gBe et oL e it sopPS ar used, ai
wellsgnaudingonegstive gor%ll (nSed@roalyl) ams;e)dmoaaﬁatrw (iffer RESR afiihdl) WelR] must
sinis t sin mxtur
conta NEBE st OISO oeses b taier U phrssSringybued a1 37°C
1nahﬁﬁﬁﬁhdﬁﬁdunahwﬁmn&ﬂimhm&éd@@nplete nmedia is added to
i on reacti.on. | s.are
8 ?Pi/ I”@ aiy)fg tge lgﬁglg agspy 15 ﬂbaéltltagﬂd &:E?)Ialﬁdllg{l 1slp265:\3':}rﬁm the plates
and tlfe (ptateé arei WHShe(dS)nce'ﬁh €00 pyad $BA/ TherB Susttealdedah®d andsthe plates tapped in a
paver RSy o, U8 B e et PGy phre-cootea
20° C)m@ltﬂasolazoetohhelm)smiatﬂedlatamre pRGedwre 120° PloaBe mirdtites 2 densi t y
6-7.5 X 1

of, OO cells/. 100

PR PR St drom R st tbcates TRy e ey
comp]ﬁ%y@ﬁj&)rwmatﬂabmf houp)0 TR }pp@ﬁbﬂce ofithe deedaui] ﬂ@ér ibl ﬂ-;d@ﬁed?and the
densng' bt g’{ifg RE tga Po‘))urcoveéalllrratsgorf z%%g ];%eﬁ (rgle {Jllri']}gwa)(Ag?oebe
detenqnmdfhyr@ﬂdeBER @@AQVEOUSIOT@ S\dl&tl(ﬁ@eﬂﬂ’%lﬁﬁﬁﬁdm}%ﬁdy (Bﬁﬁhega),
o B bt 458 HEkl e B S17 RO R LA e e et
10-20 geMITS remigert isT@S(td tComboeticedoddiddXb ntd@Macturer’s instruction, plates are
mmmﬁgﬂﬁb%gﬂmﬁﬁahghﬂbﬂg>Ce"S are rinsed with once PBS

ypsin is added. Cells are incubated
af0137ICThe wallbsvs @©2ked Gt (266 pr offtduckidg Solntionl(l €% FBED3WINGS in PBS)

for 30%?¥&@L0%E§F%Au%m e lﬁocgqﬁd 5518 1osntl§) ir%)%eﬂ rnﬁag(i ul 02 ﬁf&)blt anti-NPTII

dilutes p U190an bloci sob:tmri Bradded to earrh m:lﬂ e@he pTdm dre thpsintubaied 45160 minutes

ol n
at roor? I}]cm RxF 4 oféeé %@%arggnm% Ei are w f(f) SIX Jﬁ&s 4\_@8;] }%%0(9 O%‘% TWF@I\QO solution.
100 phl@fok: T—SO dideCEnepumi (ﬁlm&géﬁﬂ) gmg/anﬂl-rabblt in blocking buffer is added to

each well and incubated at room temperature for 30-45 minutes. The plates are washed again and 100 w

of enhancement solution (Perkin Elmer #4001-0010) is added to each well. Each plate is shaken

(approx. 30 rpm) in a plate shaker for three minutes. 95 ul is transferred from each well to a black plate;
the EU signal is quantitated in a Perkin-Elmer VICTOR plate reader (EU-Lance).
Test Results:

[0146] Compounds 1, 3, 5-8 and 12-42 and 44-62 were tested in this HCV replicon assay and
found to be active inhibitors of HCV replicon replication, displaying ECs, values of less than 1

micromolar.



BRL 10131-035), 5 m MEM non-essential am no acid

(100x BRL # 11140-050) and 5 m pen-strep (BRL #15
wad@s0d8Y1 i s added. The cells and nedi a are m REUS2004/022599

carefully [0141] Cells are plated with screening

medi um (500 m DVEM (BRL #21063-029), 50 mi FBS (BRL

#10082-147) and 5 mMl MEM non-essential amno acid (BRL

# 11140-050) at 6000- 7500 cells/100 m/well of 96 well

plate (6-7.5x1 05 cells/10 m/plate). Plates are

pl aced into 37C 5% O i ncat or overni ght. 9D.

Assay[ 0142] The followi ng norning, drugs (test

compounds or interferon al pha) are diluted in 97 well
EXAMPbIDth d’mnApMatmmiLthRmedAnom DVSQ nedi a, dependi ng on

nc at | r .\ ..
o4 e L RO PE BRI o B LRl Mo o
the crompgurmg of F@nulh0. Theabbreplation ‘Ad.’Gtafs fior oraytthicureagnrel inhibitor of the
100 M of the test conpound dilution is

presﬁ’ﬁé‘bvg?inl h wells of the 96 well plate containing the
Exab@b’]ﬂﬁ@ﬂab@mpsel l's. Media without drug is added to
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the rgnn%'que Y298 r{e)i W 'ﬂd éAP goqétf]h\é)? 1‘/‘9%t Jogllum(ga&%ﬁ{rr %rﬁr\n@vs%% water is then
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addddo rFlaSIDWHe)ohfdh}derg@l)eglm 9 (fuafitesufficinddo aveluing el Riralgiregadded while
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Exafﬁhle 1aB.dCamuies pour ed from the plates and the plates
gaY@i &5%%% g&t(ﬁ tﬂe at e g%sa%glggﬁiﬁﬁylgmgaé% E?gfaﬁls tstQﬁ:H 56 grams lactose,
0.8 grem)v@loaiaysm@mhqmdnganﬁ’BQ gripd inagnagiem flesrald armwmr‘twy\ﬁltrﬁi together
t
e TR ROTES . AR AR s s, o
eachndOrog efghe ?{cmngwdrm fixing solution is poured fromthe
Exa?tgl%tlﬁé Ang Cto{?f@d%b% s allowed to air-dry conpletely

nmat e one our) The appearance of the dried
cel [Dlﬂoéiylhcparagorr eftehlel sorea Admiktuee ofd A gfamp o theihle Sd@rams lagtpse and 20

grar}lﬁg%rhﬁ))%' r?ux\é\@ leeﬁ ah(? t}%&%e@ qlu%ﬁ&fﬂ:dtvaﬁl Q@J,‘{J%ne(}f% 5 Eﬁlnk sodium dodecyl
determ ned CELLTI TER
sulfgawewawlmnmmhdo@e |(KOPL@QN Er%@b i pbont 3 ynl of water. The wet
pov&&lg W@mg)ls sfv&P Rk, n%?&lrél&reﬁsag f”ﬁ{en ORb €5 h inli&odrialline cellulose
er of I's met

vi abl e cél hod, before fiXing
(A\/HﬁEL)@eﬁ 1§ gramg hpipogenatedigatable@{E TEROBE e edded dbn Wielr rs mixed well
and 86t Eﬂéﬂgtogﬁle?%wng Gr‘(sdértﬁﬁetss edcﬂ §(§rﬁdﬁﬁﬁé Rﬂng MR REvaihGedient.

I ncubat e and read
[0151] Coating: Ethyl cellulose (0.5 grams ETHOCEL 22 CPS) in 15 ml of dichloromethane

is added to a solution of 1.0 grams methyl cellulose (Methocel 60 HG.RTM.) in 7.5 ml of denatured
ethanol. Then 7.5 ml of dichloromethane and 0.25 ml 1,2,3-propanetriol are added. Polyethylene glycol

(1.0 grams) is melted and dissolved in 7.5 ml of dichloromethane and added to the cellulose-containing
solution. Magnesium Octadecanoate (.25 grams), 0.5 grams polyvinylpyrrolidone, and 3.0 ml of
concentrated color suspension (OPASPRAY K-1-2109) are added and the whole mixture homogenized.
The tablet cores are coated with this mixture in a coating apparatus.
Example 10D. Injectible Solutions

[0152] 1.8 grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate are
dissolved in about 0.5 L of boiling water. After cooling to about 50°C, 4 grams lactic acid, 0.05 grams
propylene glycol, and 4 grams of the A.M are added while stirring. The solution is cooled to room



[0145] The wells are blocked with 200 m of bl ocking
solution (10% FBS; 3% NGS in PBS) for 30 m nutes at
wo emsemwoper at ure. The bl ocki ng sol ution is repowEs20841022599
100 m of rabbit anti-NPTP diluted 1:1000 in bl ocking
solution is added to each well. The plates are then
i ncubat ed 45-60 m nutes at roomtenperature. After
i ncubation, wells are washed six tines with PBS-0.05%
Tween-20 solution. 100 m of 1:15,000 diluted Europium
(EU) - conj ugat ed goat anti -r¥bbit in blocki ng buffer is
added to each well and incubated at roomtenperature
for 30-45 m nutes. The pl ates are washed again and 100
temperatat aghyuapleremedtwitoyar if@mquﬁgm .5.gi v grpesoluidh® Contaongy me/ml of AL
Theééluta ) nfger}l&ecfaoa 2\1%11%] p‘spén c%ntla1§1er§haken (appr ox.

or three mnutes. 95 n is
tr a{t)i;ﬁérer@@ gfaf @mcedmﬂt qﬁ/erll ALtaf the ibteatidn fsldisselvediihboiling water. After
u Fad @R a‘ﬂjrﬁ €lhe sol
oo 73 L 500 PR VB SRR 1 e i
is c®led3o &omdmnezmme andvated isgddedde & Lt dbe¢ eqi{uqon ig stﬁrélzmv filtration and
and found to be active inhibitors of
ﬁneﬁ%?/ltérﬁg?o I con repl i cation, displaying EC50 val ues of
| e S[Qli4|]| an001g efiap reideiltef. aEMM;ﬂ_t% ipgention is dissolved in boiling water. After

cooﬁ@%%%b% a ATJ m%‘p %§} &Jelgﬁej Mlﬁeﬁ \Q}@Nsm&ig' e solution

re exa armaceuti cal nposi tions
is cmﬂtarwﬁgmp%@un?@mﬂmmtnds adgfed Fcblroﬁmla | The
"AJ. ' stands for an arylthiourea viral
E
xaprfﬁggytor of the present invention. Exanple 10A. O al
Dr ol9$55] 044@]1pc5n@pragqi§ ofyfie juvention say pes fognedeas ajgal figr tepicirapplication.

2- hpéggé?xx gglqg%}%sa&éa HSh&etith AR {@)12 gODkugm &gealg&mpalmom

After "cooll ng abou

temp@ atyest Wyrhistiee efhydrakyprapybesdlalgsedAd) grmms prddeminsraliged water (q.s. 100 g)
is ag&hﬁtﬁgsmngm Qi YHhi on of 17.5 g sodium saccharin in

urif water is then added. Flavor and
Exawlqiéﬂﬁ}ﬂe@ne glycol g.s. (quantity sufficient) to a

vo l &a%omalnég&b%qﬁgloﬂ@irétg (256 B Pdl%y&tﬁ?yla{eqm)qgrbltan

an Oral solution co rsin
morpgigrpleél- 1B, Snalpﬁé,le ﬁleegmfmﬂ i g)z@f:g ﬁfﬁ%{g@hf’li{éo ng) and62
Oc ﬁmaﬁpﬁb lﬂgb | "ﬁ{érp‘ﬁhse‘el H{l{tﬁite‘?s he§t@d B BE, §inRl m§@d grams

act ose, rans col silicon d|0X|de and 1.2

gr alfsieRfesst SRl ék @ g)a rPé‘aS«ﬂIb‘é pdsigd Q/phagq Iy ftistgd and suspended.

t 00RY LR Phadd Bl ol BERY ARokbIU & g? %d%é%ﬁﬁﬂi% waterf(h 51160 g). Phase

into 1000 suitabl e hardened gel atin capsul es,
11 ig begtadite 7 él and added to phase II. The cream is mixed intensively and cooled slowly to
room temperature, with further stirring. After cooling to room temperature the cream is homogenized.
Example 10G. Sprays

[0160] The active compound solutions or suspensions prepared according to Example 10D

can also be processed to sprays. For this purpose, for example, a 60 to 90% active compound solution
is mixed with 20 to 40% of the usual propellants, for example N, N,O, CO,, propane, butane,

halogenohydrocarbons and the like.



each 20 ng of the active ingredient. Exanple WC
Fil m Coated Tablets [0150] Preparation of tablet core:
wa0usneene of 10 grans of the AJ., 57 grans | aptDES20841022599
20 grans starch is mxed well and thereafter
hum dified with a solution of 0.5 grans sodi um dodecyl
sulfate, and 1.0 grans pol yvinyl pyrrolidone
(KOLLI DON-K 90) in about 20 ml of water. The wet
powder mi xture is sieved, ggied, and sieved again.
Then 100 grans mcrocrystalline cellul ose (AVICEL) and
15 grans hydrogenat ed vegetable oil (STEROTEX) are
WH 'Ehle whol e is mxed well and conpressed into
AFéSo‘?Lé{“E Eji ving 1000 tabl ets, each containing 10 ng of
t he actAvempovgd alithe fof@dls1] Coati ng: Et hyl cel |l ul ose
(0.5 grams, ET L 22 CPS) in 15 m ofdi chl oronet hane

is added to a ion of 1.0 grans nethyl cellul ose
(Met Hdcel H60 ) in 7.5 mM of denatured ethanol.
Thep N 5 i.cAbor omret hane and 0.25 m

1, 2 3-pjfop eri‘ol are added. Pol yethyl ene glycol (1.0
granms) $s Rel Red and dissolved in 7.5 m of

di chl or onet hane and &jrded Eo the cellul ose-containi ng

or a phgmacsurallypeesRBLe 5t REYdRbSifHBat e (. 25 grams), 0.5

zis 091,@88; pol yvi nyl pyrrolidone, and 3.0 nl of concentrated
. cal or suspensi on (OPASPRAY K-1-2109) are added and the

R‘SW&g@’m"'@bPé“h)ghDgeni zed. The tablet cores are coated

A, isWitfoBed dHCR, 1 Xture in a coating apparatus. Exanple WD.
_Injectible Solutions [0152] 1.8 grans nethyl

Az is pitpgent Wyfsenzoat e and 0.2 grans propy!

A, ishithygell sbrgenzoat e are dissolved in about 0.5 L of
_boiling water. After cooling to about 500C, 4 grans

As isnyrogenot{diey 0. 05 grams propyl ene glycol, and 4 grans

A; is@ftrdgfiforARY are added while stirring. The solution is

cool ed to_rognt nR?rat ure.and supplenented wi th water
I T

wherg ggro priong of fip g2 §F 0% KG"P8EHI ut i on cont ai ni ng 4
R,, aFWRThndX; afe dach Thd€pefidintly hyalfoges, hydrexy, kinreohddygeh,iclysroa€i-Onlkyl, C;-

an il [ h. steril ntainers. [0153] 100.0 g of an

aceﬁﬁ@éfl"t%qiglﬁgaé‘??ﬂ]ﬂilo.r Sﬁgg‘f’ﬁgﬁ(?’%enti on is dissolved in
WheR@islg; ng water. After cooling to about 500C, 37.5 grans

| actic acjd (90% wei ght) are adde N I L 10G-
one of g Rt PEOEFS ebrbartiy. el e Bimer abdlvE Gl

i sCcadibeltylt & (4LC,halbdkas@] antli on i s sterilized by

filt atic?ﬁ and filled in sterile containers. [0154]
the oEiefRf Ry aB¢ Ryl§ acid salt of an A 1. of the invention is

(6 G Qhgichr ICp-Cxdiedxiy Negchaftvenich isdubgitutedwith atdeasiona lbpGtalkoxy or

500C, 2.20 a | actic acid (90% by wei ght) are added
o o8t AR B o1 e on

(b) C4-Cgalkoxycarbonyl;

(c) (phenyl)C,-C,alkoxy, (phenyl)C;-C,alkylamino, (phenylamino)C,-C,alkyl, (phenoxy)C;-
C,alkyl, and (pyridyl)L-, where L is C,-Csalkyl, -C(phenyl),-, Co-Cralkoxy, Co-Csalkylamino,
-0-C,-Cyalkyl, or -NH-C,-Csalkyl-;

(d) (cyclopentyl)L- or (pyrrolidinyl)L-;

(e) (cyclohexyl)Co-Caalkyl, (cyclopentyl)Co-Caalkyl, (piperidinyl)Co-Caalkyl or (pyrrolidinyl)Co-
C,alkyl, each of which is fused to a 6-membered carbocyclic ring or 6-membered heterocyclic
ring containing 1 or 2 heteroatoms independently chosen from N, O, and S; or

(f) (phenyl)Co-C,alkyl or (pyridyl)Co-Caalkyl, each of which is fused to a 5- or 6- membered

heterocycloalkyl group containing 1 or 2 oxygen atoms,



is cooled to roomtenperature and water is added to
100 mM . Exanple WE. Cel [0155] A conpound or salt of
wo bmsiooneent i on may be forned as a gel for topiPBel/US2004/022599
application. [0156] A gel is prepared by suspendi ng
A M(0.2 g - 5.049g) in benzyl alcohol at room
tenperature. A m xture of hydroxypropyl cellul ose
(2.5) grans and dem neralized water (g.s. 100 g) is
added to the suspension with stirring. Exanple W.
Cream [ 0157] Phase | cont ai ¥ Sorbitan nonostearat e
(2.0 g), Polyoxyethylene (20) sorbitan nonostearate
(1.5 g), Synthetic spermaceti (3.0 g) Cetyl stearyl
alher@imwlac}(dea)O(ngc)a(Kiﬁj (&)-an@¢D yd sdodietadvaith Q o3, sBbsgjjuenty fndependently

[ Olchgjenéﬁ) {o?(y,icagnri] he agg ’&ta]:ggg O 4all§lﬁ IC{%’ cﬁ)gﬁ{glntx-ng}(oxy,
t o mpbas end di- (@t-CJaﬂ@Haralnd, @t&gbamuq F@l@gl]'caﬁqaﬁecd-q?zlhaloalkyl Ci-

con | n (1.0 g) and dem neralized
%Ifakoxy’é%ﬁyl Sggdgse 1l is heated to 75 0C and

ag)atgdoheaylphmmimyl ‘Bhéged cedoheky, oribxidgbdipieddigylyeacly ofyilich 1s
C 00| gltl?tetp »thl%/ 1e%st 091'9 mbgtﬁp&? LM fom @"-E: I'&llio%ctaﬁ%ﬁyl phenyl pyridyl,

omtenperature the
| s (De@aaljj@h amle@ CsEbkawp htei fugther sphsalysd p@tln 60y 3 Wpétlta@ttﬂ m@pendenﬂy

© O BN A BHRARBLOROCRIERY, R4uRGE O dAifoalio, and

an al oéessed 't'o spray
th|@1 Malpdktec,y,for exanple, a 60 to 90% actlve conpound

P Lr%t f %é nljtldSR 'T% %aqggew d I'{? %Q(f\éroc.l\g %ﬁﬁ%h& G{%’ﬁ’ailoalkoxy, and the other is

or opel or exa ropane,
but @nkbhexyh Ipwgeﬁoﬂy@k‘@ewbﬁngsaﬂﬁwlﬂaé?s#lml w@gfcqag(oxy,

Wh pPp,S: 1. A conpound hawngthefornula A4 HHK
%QIY\F? > A2 A S RR7 or a pharmaceuti cal

onead Beptddbliehysiadgen, thiidrowe pmingheyprd, halogen; G- @alkxl?,/ Cofosadkoxy, Ci-
Chaloalkyl, or C;-C;haloalkoxy; and
the other of R, and R; is

(i) C;-Cealkyl or C;-Cgalkoxy, substituted with at least one C,-C,alkoxy or mono- or di-C;-
Caalkylamino;

(ii) C4-Csalkoxycarbonyl, Cs-Csalkenyl, or Cs-Csalkynyl;

(iii) (phenyl)L- or (pyridyl)L-, each of which is optionally fused to a 6-membered carbocyclic ring
or a 5- or 6-membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen
fromN, O, and S;

(iv) (Cs-Creycloalkyl)L- or (heterocycloalkyl)L-, each of which is optionally bridged and each of
which is optionally fused to a 6-membered carbocyclic ring or 6-membered heterocyclic ring
containing 1 or 2 heteroatoms independently chosen from N, O, and S;

wherein each of (i), (ii), (iii), and (iv), is substituted with 0 to 3 substituents independently
chosen from hydroxy, amino, cyano, halogen, C,-C,alkyl, C;-C-cycloalkyl, C;-Cjalkoxy,
mono- and di-(C,-C,alkyl)amino, C,-Csalkoxycarbonyl, C;-Cjhaloalkyl, C,-C;haloalkoxy,
phenyl, and pyridyl;

or one of R, and R; is halogen, C,-C,alkoxy, C,-C;haloalkyl, or C;-C,haloalkoxy, and the other is Cs-
Csalkyl or C4-Cgalkoxy;

with the proviso that R, is not benzyloxy or cyclopentyloxy when R; is methoxy; and



R is hydrogen, nmethyl, or ethyl; Ais nitrogen or CRi
; A2 is nitrogen or CR2; A3 is nitrogen or CR3; A4 is

woedosogwsm or CR4; A5 is nitrogen or CR5; wher eP@BUS2004/022599
one of A A2, A3, A4, or A5 is nitrogen; Rl, and R4,
and R5 are each independently hydrogen, hydroxy,
am no, hal ogen, cyano, G -(C4al kyl, Cl- C4al koxy, Cr
C2hal oal kyl, or Cr C2hal oal koxy; Wien z is 0; one ofR
2 and R3 is hydrogen, hydrgéy, am no, cyano, hal ogen,
G -Coeal kyl, G -Cb6al koxy, Cl- C2hal oal kyl, or Cr
C2hal oal koxy; and the other of R2 and R3 is (a)
C3- Coal kyl or C3-Cbal koxy, each of which._.is

R o s PRSP OB OB (3 eSS JroBYYisge: hypeen. Cr-

di ooy, 4aldimkenyl 4@;phéd); oRs &R, Ky b€ poikeadny form @G) to 7-membered
(phenyl ) C r C2al koxy, (phenyl)C 1-C2al kyl am no,
(pﬁ%ﬁ?ﬂﬂh?ﬂ%)c i - C2al kyl, (phenoxy)C C2al kyl, and
(pyridyl)L-, where L is CO-C3al kyl, -C(phenyl)2-,
C0- C2al koxy, CO-C2al kyl am no, -OCr C2al kyl, or - NHC
r C2al kyl-; (d) (cyclopentyl)L- or (pyrrolidinyl)L-;
(e) (cyclohexyl)C 0-C2al kyl, (cyclopentyl)C 0-C2al kyl,
(pi peridinyl)C 0-C2al kyl or (pyrrolidinyl)C O-
C2al kyl , each of which is fused to a 6-nenbered
carbocyclic ring or 6-nenbered heterocyclic ring
containing 1 or 2 heteroatons independently chosen
fromN, O and S; or (f) (phenyl)C0-C2al kyl or
(pyridyl) C0-C2al kyl, each of which is fused to a 5- or
6- nmenbered heterocycl oal kyl group containing 1 or 2
oxygen at ons, wherein each of (a), (b), (c), (d), (e),
and (f) is substituted with O to 3 substituents

. independently chosen from hydroxy, amp, cyano,
hal ogen, Cr C4al kyl, C3-Crcycl oal kyl, Cl1-C4al koxy,



nono- and di- (G - 4al kyl )am no, C2- C4al kanoyl

C - Coal koxycar bonyl, C C2hal oal kyl, C C2hal oal koxy,
w@b@apbicoand pyridyl; (g) cycl ohexyl, pipepdi nRET/US2004/022599

bri dged cycl ohexyl, or bpdged pi pepdnyl, each of which

IS substituted wth at | east one substituent chosen

from C2- C al koxycarbonyl, phenyl, pyridyl, C4-C8alkyl,

and C4-C8al koxy; and further substituted with 0 to 3

substituents i ndependent | y6qhosen from hydr oxy, anmo,

cyano, hal ogen, CrC 6al kyl, "d-C 6al koxy, d-C

2hal oal kyl , and G - C2hal oal koxy; or one of R2 and R3

i s _hal ogen, G -C2al koxy,. Ci_-C%h | oal kyl, or

G 2C2hal ew,oréﬂbofr@iaémdtlﬁ& IC?@ ‘&b@\{?ﬁﬁgxyl ,

pi pepdi nyl, C5-C8al kyl, C5-C8al kenyl C5-Cgal kynyl, or

C4A- C8al koxy; When is.1 qr 2, one O and i

hydr oger® CORRpaYHA) ,Sazl'é?ﬁ%?‘mgyﬁ ﬁ’a}l,cg %a’l Ifﬁg%‘%,Rs ée e?%’a‘fl%f’f’r}de@y
hydrGEal #0orY, fluordCfaab, omdiiy,lor ethyl. C - C2hal oal koxy; and the

other of R2 and R3 is (i) C3-Cb6al kyl or C3-Cb6al koxy,

substituted with at | east one O C4al koxy or nono- or

di 4Cr  Chaddopbaide salf dfiQlaifad- L8l ok ®x YR, 24rid @y e, all hydrogen.

C5- C8al kenyl, or Cs-C8al kynyl; (in) (phenyl)L- or

(pypdyl ) L-, each of which is optionally fused to a

6- renbene@npaintias ¥aher apy oneqit Claitbhs 1 @r4 GhaemBeisaR,, A, is CRy, Aj is

het erqcyc|ic. png containing 1 or 2 heteroatons
CR31%§E§h&’é‘Lf‘ﬂ§ osen fromN, O and S; (iv)

(C5-Crcycl oal kyl ) L- or (heterocycl oal kyl )L-, each of

which is optionally bridged d each, of whi,ch | : .

opt% onal®t V’"fpﬂg'@g‘“tsét %{383-’ erf’sgl]aélas gg’r‘b‘g}(’ﬁ%ﬁ & 1psnd gRQ"b[r&2 15 CRy, As 18
nitr@@erReCRdaridet; @5 ORycl i c ring containing 1 or 2

het er oat ons i ndependently chosen fromN, O and S;

wherein each of (i), (n), (in), and (iv), is

sulyst i t ut @shpeiidorQalt @c@ding sdny toueoft Gaiime d e mitienainl Ag is CR,, A, is

crcf RS P e & Byl . G ral Koxy, rono- and
di - (G - C4al kyl ) am no, C2-C6al koxycar bonyl
C\/gjlal OGA (i:(0¥r|1p’ou1%’ or%glp c?f] a?l}‘?l loril(eoo)%)élai p ?{M whé& 19 pyridyl;
zis 0;
one of R, and R; is hydrogen, hydroxy, amino, halogen, C,-C,alkyl, C,-Czalkoxy, C,-C;haloalkyl, or
C,-C;haloalkoxy; and
the other of R, and R, is C5-Cgalkyl or C;-Cgalkoxy, each of which is substituted with C,-Cjalkoxy or

mono- or di-C,-C,alkylamino.

9. A compound or salt of any one of Claims 1 to 7 wherein

z1s 0;

one of R, and R; is hydrogen, hydroxy, amino, halogen, C,-C;alkyl, C,-C,alkoxy, C,-C;haloalkyl, or
C,-Cshaloalkoxy; and

the other of R; and R; is C4-Cgalkoxycarbonyl.



or one of R2 and R3 is hal ogen, CrQal koxy,

G - C2hal oal kyl , or Cr C2hal oal koxy, and the other is
w@200508mbkyl or C4-CBal koxy; with the provi so pPC¢EUSTRR4/022599
i s not benzyloxy or cyclopentyl oxy when R3 is nethoxy;
andR and R7, when present, are independently chosen at

each occurrence from hydrogen, hal ogen, C C4al kyl,
C - C4al koxy, and phenyl; or R6 and R7 nay be joined to
forma 3- to 7-nenbered cy&&oal kyl ring.2. A conpound
or salt of daim1 in which®"R is hydrogen. 3. A
conpound or salt of daim2 in which R , R4, and R5
are each independently hydrogen, chloro, fluoro,
cyabo, Aewomppunder Saéwt);;ny ong of Wlaganhiora Waichsal t of
le(pl aim2 in which R, R4, and R5 are aII hydrogen 5 A
onpound or salt of any one of C ains
one g R, and Rr hydragen; lydeorew, amige, haogepaC %lkV]sCCﬁZ?Ikoé}‘rcF Aghalaalio, or

@l_ﬁzhaﬁag@gpq%d or salt of any one of Clains 1 to 4
wherein Al |s A3 is nitro

the o@mof Rerfd Rs Isép}GF@)‘j? Czﬁlk@%yn%ﬂw&cﬁpzaé@m% gﬁwabrlﬁ“glnf’)&l-czalkyl

HRRG 1RNEd LWORH 8F Whibd i I&agﬁaedvﬁc%otsag&%nm ts
A3 o%ﬁ C%ﬁ*s n?‘?’?%ylzn and A5 s CRS 8 "

or "?ﬁl’@f"dwy ahgpemfiem BYTORA TR0, EYERS: HalogBr et otk gn%cycloalkyl Ci-
On@ &% ﬁ&Q B dl*‘éC{(J(Yﬂfk?gﬁﬂno |'®£fU A¥dhoylad]-0Q1koRyaRGEY, C;-

a oaIkyI or
S Tk A U A
Céal kyl or C3-Coal koxy, each of which is substituted
with G -C4al ko>éty nono- or dj -CpG tal kylam no. 9. A

corpound GmPeE} Oréqlt‘g@a"&r}g“b?’h@al me 1 to 7 wherein z

one bfR,&hd Rﬂﬁ hodrBeed, @idheiRE, IG3alky AT, QG eRoxyN i HIueoyhethd ) oN@ifluoromethoxy;
hal é)é C -Qaal kyl, C C2al koxy, G -C2hal oal kyl, or

haI oal koxy; and the other of R2 and R3 is

the Jﬁfer QOB@ dﬁ@R\{ %EIﬁ}b:ﬁﬂﬁl-dz@lkoA @fh&@@@ﬂ@zaﬂl{ylﬁxﬂhd ($Hen@ABMin6)TR-Calkyl,
- 0] al ns
(phenoxy)Cl-Czalkyl and (pyrldyﬁL- each of whlch is substituted with 0 to 3 substituents
independently chosen from cyano, halogen, C,-Caalkyl, C;-Csalkoxy, mono- and di-(C,-

C,alkyl)amino, C,-C;haloalkyl, C;-C;haloalkoxy, and phenyl;

12. A compound or salt of Claim 10 in which

one of R, and R is hydrogen, halogen, C;-C,alkyl, C,-C,alkoxy, trifluoromethyl, or trifluoromethoxy;
and

the other of R, and R; is (phenyl)C;-C,alkoxy, (phenyl)C;-C,alkylamino, (phenylamino)C,-Calkyl,
(phenoxy)C;-Csalkyl, and (pyridyl)L-, each of which is substituted with 0 to 3 substituents
independently chosen from cyano, halogen, C;-Cjalkyl, C;-Cjalkoxy, C,-C;haloalkyl, C,-
C,haloalkoxy, and phenyl;

where L is Co-Cialkyl, Cy-Csralkoxy, or Cy-Cralkylamino;.



one of R 2 and R3 is hydrogen, hydroxy, am no, hal ogen,
C -Q2al kyl, G -C2al koxy, G -C2hal oal kyl, or

w@eooSabmbDal koxy; and the other of R2 and R3 iBCT/US2004/022599
(phenyl ) Cr C2al koxy, (phenyl) Cl-C2al kyl am no,
(phenyl am no) G - C2al kyl , (phenoxy) G - C2al kyl, and
(pyridyl)L-; each of which is substituted with O to 3
substituents independently chosen from hydroxy, am no,
cyano, hal ogen, G -C4al kyl gy C3-C7cycloal kyl, Q -
C4al koxy, nmono- and di-(Cr C4dal kyl ) am no,
C2- Aal kanoyl , @Q Qal koxycarbonyl, Q - C2hal oal kyl, QC

2ha|oa|kox hen and conpound or
AT LN RN e A e
zis ohydrogen, hal ogen Q C 2alkyl, G -cCzal koxy,

e o,fé' 1 {1 uerope g%’b F?é%g}’fé ra!mfﬂlegg ‘1%8‘3(?1 Qi1 %L RS PENE Rty or
(mﬁﬂﬁhlbﬂco@?ﬁidkyl am' no (phenyl ani no) G - C2al kyl

e oIl Gt B oS e p R R oo
Ch@ﬁﬁﬂu&?@ﬁﬁ_eﬁ@tﬂmwlcl:@:emﬁ&ﬁ,hyd.'ibxy, &b kayhno, Qalﬁgeﬂaﬂllk@mgkyl Cs-
- - a
2GR - SIPBHENT # e R RNTBURG Greeh
Cl @jaRoy@aibonyM G, atyhaoutkyhfTR-ChacuikoRB, phenyiyedd pyriiy]
hal ogen, Q C 2al kyl, Q C 2al koxy, trifluoromethyl, or

trifluoronethoxy; and the other of R2 and R3 is
( phenyl A Qupaad knsaypfcphmhi_/wm@inCZal kyl am no,

e {05 SRR, MR B b BN, BB, e
sufslt i t uents i ndependently chosen from cyano, hal ogen,
the Ogﬁﬁq‘g K3 g}iui]gy P ycllc,)]}%?nsrhenyrls/(pyrrvaqldmgagaeé%% a%%byz‘h C;ISulfstltuted withOto 3
COEgﬁﬁaﬁdn&ngepmderfﬁE-cmh ﬁ‘yﬂnammd)alo;‘fh@n C@r%dkﬂi@l‘@a&px}’, Ci-
5‘21%5"(@ %@'ﬂeloﬁ (a(ly and”ﬁel to 7 erein z is O one

rWydr oxy, am no, hal ogen,
wher€X GaCkGhalkylCC,- CZ%EH*iokymyCo Cball@Pdnahmal kyl, or C
- C2hal oal koxy; and the other of R2 and R3 is
(cycl opentyl)L- or (pyrrolidinyl)L-, each of which is
subst i t Atceslpaint lor @lttobary one of Claims 1 to 7 wherein

z1s 0;

one of R, and Ry is hydrogen, hydroxy, amino, halogen, C;-C,alkyl, C,-C,alkoxy, C,-C;haloalkyl, or
C,-C,haloalkoxy; and

the other of R, and R; is (€) (cyclohexyl)Co-C,alkyl, (cyclopentyl)Co-Cralkyl, (piperidinyl)Co-Csalkyl
or (pyrrolidinyl)C,-C,alkyl, each of which is fused to a 6-membered carbocyclic ring or 6-
membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen from N, O,
and S; each of which (e) is substituted with 0 to 3 substituents independently chosen from
hydroxy, amino, cyano, halogen, C,-C,alkyl, C;-Cscycloalkyl, C,-Cjalkoxy, mono- and di-
(C,-C,alkyl)amino, C,-Calkanoyl, C,-Csalkoxycarbonyl, C,-C;haloalkyl, C;-C;haloalkoxy,
phenyl, and pyridyl.



substituents independently chosen from hydroxy, am no,
cyano, hal ogen, G -C4al kyl, C3- Cr7cycl oal kyl
w@eeoSHadehoxy, nono- and di - (G - C4al kyl ) am no, PCT/US2004/022599
C2- C4al kanoyl, Q - C6al koxycar bonyl, Ci -C2hal oal kyl ,
G - C2hal oal koxy, phenyl, and pyridyl 14. A conpound or
salt of Claim1l3 wherein one OR2 and R3 is hydrogen,
hal ogen, Ci -C2al kyl, CrQal koxy, trifluoromethyl, or
trifluoromethoxy; and the gyher of R2 and R3 is
(cycl opentyl)L- or (pyrrolidinyl)L-; each of which is
substituted with 0 to 3 substituents independently
chosen from cyano, .hal oge CAal kyl, Q C 4al koxy,
Cr?éZhalecz?WV%,%o @tégﬁ:gﬁ%gFWgrﬁrﬁn and phenyl ; where L
zis ;s CO- C2al kyl, C0- C2al koxy, or CO-C2al kyl am no. 15. A
ound or salt of any one ims 1 to 7 erein z
one iR 1e ot naRaerRl -CoRg drsgafeSr gt Rp i ghiorsmethony;
hakmpen, Cr C2al kyl, C Cal koxy, G -C2hal oal kyl, or
| - al ogl k X d e.ot.her o is.(e)
the o ST REEET 5 s BiRyD CT PR by Blopsioy BBy et imcr Catiy
( pop@yriralidmyl)TE0;a038 lekohlof @hich xyfugedtd alphryyl) oloaB@hydyclohexyl,
each of. ich.js.fused to 6- bered carb cli .
o R B R R TR R
2 hﬂe;g?dmtlpntmsérrfdamemdmﬁb dnycﬁh@?@lngefnqu ORCNIkyDC,-apdkdsy, C;-
ea C isS's tituted with O to 3
sugghaﬁfllﬁvwh{jg ?hélgzéuﬁ%xﬁd%n%ﬂ%f/nyghosen from hydroxy, ani no,
cyano, hal ogen, C -C4al kyl, C3-Crcycloal kyl, C
- | koxy. ng-_and.di- (CL-CAal kyl)am no,
CZCf&aI éﬁﬁ%qn?u,ng&rs-a £‘r“t<vo°>?3(?85?]6‘c‘>“r?ylh¥ 7& “EZhal oal kyl,
zis 0Ci - C2hal oal koxy, phenyl, and pyridyl.16. A conpound or

one cﬁ;?g%rbcf;% ni’ %@Séglﬁ%g,?l 0 é)lekal)llcfc’g’ergclgzlzﬁkﬁf 8-82aﬁ9)9y, %?-dzhsélloalkyl, or
C1Caihkioncoxy; arfd uor omet hyl, or trifl uoronethoxy; and
| i . | exyl - [.kyl
te o R AR PSRBT of Bl YGRS G by Niga o0 5-or
( p§rmamhbiedhidringtetoC-ld@lal srptip copmaingolf orBhixgdeniapnfsused to a
each Bﬂﬁmﬂ s s&%ﬁt!u%ﬁ A r(%(l) 3 S\ﬁ%t%hgnl?seiryigépendently chosen from hydroxy, amino,
cyano, halogen, C;-Cjalkyl, C;-Cscycloalkyl, C;-C,alkoxy, mono- and di-(C,-C,alkyl)amino, C,-
Caalkanoyl, C,-Csalkoxycarbonyl, C,-Cshaloalkyl, C;-C;haloalkoxy, phenyl, and pyridyl.

18. A compound or salt of Claim 17 wherein

the 5- or 6- membered heterocycloalkyl group contains 2 oxygen atoms.

19. A compound or salt of Claim 17 wherein
one of R, and R; is hydrogen, halogen, C,-Csalkyl, C,-Cjalkoxy, trifluoromethyl, or trifluoromethoxy;
and

the other of R, and R; is

OLR
) or
s o > 0

wherein R, represents 0 to 2 substituents independently chosen from halogen, C,-C,alkyl, C,-
Csalkoxy, trifluoromethyl, C,-C,trifluoromethoxy, and phenyl.



pi peridinyl, or pyridyl ring; and each of which (e) is
substituted with 0 to 3 substituents independently
waebwsoorebr om chosen from cyano, hal ogen, G - ARt RYE2004022599
C4al koxy, Cl- C2hal oal kyl, Gi -C2hal oal koxy, and
phenyl. 17. A conpound or salt of any one of Clains 1
to 7 wherein z is 0; one of R 2 and R3 is hydrogen,
hydr oxy, am no, hal ogen, C Qal kyl, Q Qal koxy, Cr
C2hal oal kyl, or G -C2hal oal koxy; and the other of R2
and R3 is (phenyl) C0-C2al k or (pyridyl)Co-C2al kyl,
each of which is fused to a 5- or 6- nenbered
het erocycl oal kyl group containing 1 or 2 oxygen atomns,
ea2h of Awhinpdund or saiilo€ eriytone etiClimsH t9 7t"ieBins ubst i t uent s
I ndependently chosen from hydroxy, am no, cyano
hal ogen, Ci-C4al kyl, C3-Cr7c cI oaI kyl, C Cdal k
one ofBaend Rerighydiroge Ghy@aay. Ripinp aligyly %a@pelypxy, ér -Cshaloalkyl, or
Coeal_ G - C2hal oaI kyI G - C2hal oal koxy,
ph ghg%%mcfggeﬁ dyl. 18. A compound or salt of C aim
the oth7r offfe prd Ry i hielabexydpimridingnbrideed cysiahend oy bridssd WFﬂdlnyl each of
whic gs%@%n&%t\ﬂ{hﬁ ledst B/ &ﬁ%nﬂ:h%sen %%m (% @GQWQ:@OIQJI pRédyl, pyridyl,

erei n one of
Co-Chalityb ged104-@a11<@2:e\|ak«§/ﬁmh@ sul@gwerédmh Otp ﬁ.svhsmﬁlaﬁ@%wpden@f chosen
fr drbOLRB LDEREY hal 1Rhiherc SRy, and,Bbailg1, erd C,-
Omwﬁg’r )&O R8 refc?r%saé)gtg d t%%t’z subst thzyuenté st 1
Czhalonléﬁ@p'endent ly chosen from hal ogen, C -C2al kyl, Ci-
Caal koxy, trifluoromethyl, G -Catrifluoromethoxy, and
phenyl . 20. A conpound or salt of any one of Clains 1
t 027 wharcempound jogsattof Glém &9 whereiand R3 i s hydr ogen,
Jﬂkd 5191XI¥’ 1 eNC,iyt, Sal, M¥dxy, EilubrdRbIRPIXH trifluoromethoxy;
one C2ha 1%2’?&6%%, o‘r%%%g - qh%ayioa koxy,y and the ot her of
Rzafalnd R3 is cycl ohexyl, piperidinyl, bridged
the oﬁﬁé)c(l)t(m 8XYR, is chlthiék}q,%&nain?ﬁ bridhed Wcloh@;@ﬂ For Bfidgel |pﬁ)|8r1dhﬁyl each of

substituted wt | east. one substituent chosen fr
CZWUJCBFSI@@WWHW or 2I§H@s|q§”ents mgl?geaé,qntly chosen from C,- Cﬁalkoxycarbonyl

phenyl, pyridyl, C4-Csalkyl, and C,;-Cgalkoxy.

z1s 0

22. A compound of salt of any one of Claims 1 to 7 wherein
one of R, and R is halogen, C;-Cyalkyl, C,-Cyalkoxy, C,-Czhaloalkyl, or C,-C;haloalkoxy, and the
other is cyclohexyl, piperidinyl, Cs-Csalkyl, Cs-Csalkenyl Cs-Csalkynyl, or C,-Csalkoxy.

23. A compound or salt of Claim 22 wherein one of R, and Ry is chloro, fluoro, methoxy,
trifluoromethyl, or trifluoromethoxy, and the other is cyclohexyl, piperidinyl, Cs-Csalkyl, or Cq-
Cgalkoxy.

24, A compound or salt of any one of Claims 1 to 7 wherein z is 1.

25. A compound or salt of any one of Claims 1 to 7 wherein z is 2.



C4- C8al kyl, and C4-CBal koxy; and further substituted
wth O to 3 substituents independently chosen from,
whyasoxip1 ani no, cyano, hal ogen, Cr C6al kyl, QCX/US2004/022599
al koxy, G -C2hal oal kyl, and C C2hal oal koxy. 21. A
conmpound or salt of C aim 20 wherein one O R2 and R3
i s hydrogen, hal ogen, C C2al kyl, G -C2al koxy,
trifluoromethyl, or trifl uororret hoxy; and the ot her of
R2 and R3 is cycl ohexyl, {))eri di nyl, bridged
cycl ohexyl, or bridged p|p i dinyl, each of which is
substituted with 1 or 2 substi t uents independently
chosen from C2- C6al koxycar bon phenyl, pyridyl,
C42€8al Rybmpeind oGplt@8glake 24 or ZNhel?Utonpound of salt of
one (ﬁwa 319@&,(%5 rfﬁlerX}tr qunovmﬁ@ 'thon'ﬁeC %{?’ﬂ?@@‘?-CEﬁkd@ Ci-

oaIkyI or
Ocibz}?aﬂkblabﬂ@x%halaad@xw?@dot her | S cycl ohexyl ,

the o&'ep&rli qh(ﬁ@ 15 bk |—C5aﬁ;5xyc§fb|stlftﬁﬁx Mlt%n@ﬁtjﬁlkﬁy)l' or rAdno- or di-

Koxy. 237 conpound or salt of Cdaim2
mh@r@naﬁwmn%fm and R3 is chloro, fluoro, mnet hoxy,
trifluoronmethyl, or trifluoromethoxy, and the other is
cycl ohexyl, piperidin C5- C8al kyl.,, or C4- CBal koxy.
2427.A cér?ﬁ@le?fﬂld@l’ saétaﬁlféa@? 29250HET® Clains 1 to 7

one Mﬂ{e Eﬁd ﬁ3 ié hﬁ/(ﬁo }gférox}A aﬁﬁ@@dﬁ&i h@lbgeslatF CofkyBy-CReox9f C, -

whérein z is 2.26. A conmpound or salt of
CI QBWOZKY’@PYQSCM@%”QX% ®e of R 2 and R3 is hydrogen,

h mé{iéfqz% d R, -CGalRdx 10020, a1Kehyl Gor @ ydikyrgft. Qal koxy,
e thg | oal ki}dg‘ or9%i C5Z,I m Cﬁal kC;Xy;rand t he ot her of

R2 and R3 is C3-C6al kyl or C3-C6al koxy, substituted
W' §§' on% dotpbHalePRt RC1HRNY or BF whbrein C - C4al kyl ami no.

ound or salt of Claim 4or
on o G g gene. oo QR GRre b S S

ha ﬁﬁ}ky%@|@§ah1oa1gx§pdrmoxy, Cl- C2hal oal kyI or
hal oal koxy; and fhe other of R2 a

th ot EFIoRO Ry B4R ISBHI o (5D EB AEBHVAT Mg TSRSy fyped oy o 6
A GRIBAYNEBYcySRIHng @f a &R inBerédd h@érodlicMugy @hfaining 1 or 2 heteroatoms

independently chosen from N, O, and S;

each of which (phenyl)L- or (pyridyl)L- is substituted with 0 to 3 substituents independently chosen
from hydroxy, amino, cyano, halogen, C-Cjalkyl, Cs-C;cycloalkyl, C,-Cjalkoxy, mono- and
di-(C,-Cqalkyl)amino, C,-Csalkoxycarbonyl, C;-C;haloalkyl, C,-C;haloalkoxy, phenyl, and
pyridyl.

29. A compound or salt of Claim 28 wherein

one of R, and R; is hydrogen, halogen, C,-Cjalkyl, C,-C,alkoxy, trifluoromethyl, or trifluoromethoxy;
and

the other of R, and R; is (phenyl)L- or (pyridyl)L-; each of which is substituted with 0 to 3
substituents independently chosen from chosen from cyano, halogen, C,-Cjalkyl, C;-

Cialkoxy, C,-Cshaloalkyl, C,-Czhaloalkoxy, and phenyl.



one of R 2 and R3 is hydrogen, hydroxy, am no, cyano,

hal ogen, C -C6al kyl, Cr C6al koxy, Q - C2hal oal kyl, or
wax@habmal koxy; and the other of R2 and R3 i s PCT/US2004/022599

(phenyl)L- or (pyridyl)L-, each of which is optionally

fused to a 5- or 6- nenbered carbocychc png or a

6- menbered heterocyclic png containing 1 or 2

het er oat ons i ndependently chosen fromN, O and S;

each of which (phenyl)L- ogs(pypdyl)L- is substituted

with O to 3 substituents |ndependently chosen from

hydr oxy, am no, cyano, hal ogen, C C4al kyl,

7cycl oaI k no- and di - (QC
4a? yl) d€£§@§§§§ %%Hgoﬂ“o C2hal oal kyl, Cr
one iTRh ahdRY ik Bytyogeﬁ),hﬁlmgén, Cagehliy, G @ﬁlko@QmﬂﬂorﬁﬁxB@?lu&dnﬂﬁoromethoxy;

sal td of Caim28 wherein one of R 2 and R3 is hydrogen,
haflogen G -C2al kyl, G -C2al koxy, tpfluoronethyl, or
the otl'pif oflRorandrRs i (phynyl)in dr tpiredydiLheachasf \xﬂ?&haﬂ’lﬁhisda?no h S- or 6-membered
ridyl)L-: each.of which.is
SCRER el § RHsPled RSB et BinRadgE adesiopipms
choﬂmnddnﬂm}mbﬂsfmmﬂrﬁmndﬂano hal ogen C - C4a| kyl, Q
al
each o aBh ESRX R RB AL Koosibp SR RS, RS anfPasprncgmy chosen
of Roxﬁ chasen fR3m icganhytaltogere €, -Chedlkyb gB G jalkbxy(2 aClhyloalkyl, C,-

X |f|uoronethyl or trifluoronethoxy; and
ChEE B and by (0L (phenyl ) L- or (pyridyl)L-:
each of which is fused to a 5- or 6- nenbered

caj ocyglcln%agdng gﬁs‘%ﬁ ?Céu "?%’r% W pe%} r?t zalkcglh%‘(ggz%lkoxy, or Co-

cont'ai ni ng onts i ‘ndepende

Czalkb'laomd\l O, and S; each of which (phenyl)L- or
(pyridyl)L- is substituted wth O to 3 substituents
i ndependently chosen from chosen from cyano, hal ogen,
Q 8. 4al Aybmp@ind Hsaltlob&lpim 2 orQ3lvdlerad kyl , Q -

one o gﬂdqg di(@?ﬁycgg?mgdrggﬁ n%lim c?%x&ﬁé%ﬂlk y. 6a1&031r &gfakkoxyf, Ci-
or Cigloalkd adriyiCalmlendkoxB2nd A conpound or salt of daim

the ot%é’r AR, géd mg (C%M}cycloalkyl)L— or (heterocycloalkyl)L-, each of which is optionally
bridged and each of which is optionally fused to a 6-membered carbocyclic ring or 6-
membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen from N, O,
and S;

each of which (Cs-Cscycloalkyl)L- or (heterocycloalkyl)L-, is substituted with 0 to 3 substituents
independently chosen from hydroxy, amino, cyano, halogen, C,-C,alkyl, C5-Cseycloalkyl, C,-
Caalkoxy, mono- and di-(C,-C,alkyl)amino, C,-Csalkoxycarbonyl, C,-C;haloalkyl, C,-
Cshaloalkoxy, phenyl, and pyridyl.

33, A compound or salt of Claim 32 wherein

one of R; and R; is hydrogen, halogen, C,-C,alkyl, C,-Cyalkoxy, trifluoromethyl, or trifluoromethoxy;
and

the other of R, and R; is (cyclohexyl)L-, (cyclopentyl)L- or (piperidinyl)L-, each of which is
optionally bridged and each of which is substituted with 0 to 3 substituents independently
chosen from chosen from cyano, halogen, C,-Cjalkyl, C,-C,alkoxy, C,-Cshaloalkyl, C;-
C;haloalkoxy, and phenyl.



one of R 2 and R3 is hydrogen, hydroxy, am no, cyano,
hal ogen, Q C al kyl, @Q C al koxy, Q - Qaloal kyl, or QC
wQebabsoadehkoxy; and the other of R2 and R3 is  PCT/US2004/022599
(C5-Crcycl oal kyl ) L- or (heterocycl oal kyl)L-, each of
which is optionally bridged and each of which is
optionally fused to a 6-nenbered carbocyclic ring or
6- nenbered heterocyclic ring containing 1 or 2
het er oat ons i ndependent |y ggosen fromN O and S
each of which (C5-Crcycl oafkyl)L- or
(heterocycl oal kyl )L-, is substituted with 0 to 3
substituents independently chosen from hydroxy, am no,
cy¥ho, Aasbwpand OQaGOﬂQIakng wiggeig7cycl oal kyl, Q -
a hoxy;
one o%_z %%faali% 3 Iy@%g%élﬁ{i}?erg ;- églzkr){gtg %5%?@1ﬂ90rocnz1ﬁth 1, Lo trklfél)x(o§omet Y;
phady| , and pyridyl. 33. A conpound or salt of daim
the o?h%ﬁ {i‘?f LR, @ gbﬂycﬁ&?l)@n@y&?{%pénﬁﬂ)hyw (&?Q{HmmL Q& of WRid is

S— , trifiuoro %
tr mmou@ly n@ﬂm@henﬁmynﬂﬂecyem@wl 6¥CIepxaply oRgpgriinyl ring;

each ()f:\)éﬁlc}p? ?8&¥io)1$xyl)L£ ?&9@08&?1%”}1)1 by ('plpeHJué)(lﬁ, E’sesrubmtlﬁé/d \)/1|t-li Qto3

onal 1y and each whi ch
i s@@ﬁﬁsetnrsvme@wdwtmheseﬂ o choss frpwéﬁmh%l%s’é&r?d@m G-

ch@s‘%xf r(pr@ d fcom E'Pan(hﬁ{e en, Q C 4al kyl,
Q ¢ aal Q C Zhal oal kyl , al oal koxy, and

phenyl . 34 A conpound or sal t of Cla|n132 wher ei n one

of k% 2 amoﬁéodna ohyawo@@eann 3hahgegn, O Caalkyl, O
C2al koxy, trifluoroneth % i or trifluoramethox
g

and
one qf Re aRst Iﬁé;; hygkogep, hglogenR§ i lfybfG'IC@HWi t}'xﬂuoromethglll or tnﬂuoromethoxy,
(cyel opentyl ) L- or (plperldlnyI)L- each of mhlch IS

optionally fused to _a phenyl yri dyl clo |, ...

the oéwféh éstféﬁyus (cyslehexyhkrp chflﬁgﬂn*y}>£n@r <p@s%4ﬁnxy% }b%f which is
( cypk@hex With b‘to 3 £d%¥tﬁhé?1&qm gin)dbmlycéhokﬁ’ irB@chébeR fomleyaroshalogen,
substituted wt stituents |ndependently

chEseslph &n%ﬂ@éncrr%hl%}%r% -Cohalpalipay, angiphesrh kyi |
C4al koxy, C, - C2ha|oa|ky| G - C2hal oal koxy, and phenyl

35. A conpound or salt of C.ajm 32 wherein one ofR 2
andd-R3 Psompeindgerilt oh amage At Clemesd) i gy Whﬁmézapkss@ywl Co-
C,alilokd,for eQUOMBAdMhe. OF trifluoromet hoxy;

37. A compound or salt of Claim 24 or 25 wherein
one of R, and R; is halogen, C;-C,alkoxy, C;-C,haloalkyl, or C,-C;haloalkoxy, and the other of R,
and R; is Cs-Csalkyl or Cy-Cialkoxy.

38. A compound or salt of any one of Claims 1 to 7 or 24 to 37 wherein Rs and R; are

independently hydrogen, halogen, methyl or ethyl.

39. A compound or salt of Claim 38 wherein R¢ and R; are both hydrogen.



and the other of R2 and R3 is (cycl ohexyl)L-,
(cycl opentyl)L- or (piperidinyl)L-, each of which is

wesooteot ed with O to 3 substituents i ndependedit/ig2004/022599

chosen from chosen from cyano, hal ogen, G -C4al kyl,

G - C4al koxy, G -C2hal oal kyl, CpQnhal oal koxy, and
phenyl . 36. A conpound or salt of any one of Cains 33
to 35 wherein L is CO-C2al kyl, CO- Qal koxy, or

C0- C2al kyl am no. 37. A cogg&und or salt of Caim?24 or
25 wherein one of R 2 and i s hal ogen, Cr C2al koxy,
Cr C2hal oal kyl, or Q Qnhal oal koxy, and the ot her of R2
and R3 is C5-C8al kyl or C4-CBal koxy A conpound or

saf®- of Azaypemnd opphaunagpytisally %csepwb&salzwe&eef W%wémﬁpomd Is:

1-(3- g@nﬁmy)ﬁgengmgodr&dependent l'y hydrogen, hal ogen, nethyl
A conpound or salt of O aim 38 wherein

1-(4- %Clmylmew)éhwélteh hydr ogen. 40. A conpound or

13 pﬁ@g{gﬁﬁggm fdukes; accept abl e salt thereof wherein the
3- Benzyl oxy) Phenyl t hi our ea;

1-(4 Bu‘(ryr@*@ﬁéholéﬂésbwsbh@wﬁ) t hi our ea:
1-(3- i%er(zir-gféﬁﬁ?l&youmenyl ) - thi our ea;

ox car bonyl - phenyl ) -t hi our ea;

1-(4- Relﬁﬁoﬂeﬂ‘fw KB ) - t hi our ea;

1-(4- %er(rﬁ p%@rwthfaesaéa .phenyl ) - t hi our ea;
entéﬁ hen I th|ourea
%

144 ﬁyilah%xﬂme xrplPFétv PSSR phenyl ) - t hi our ea;
13 iau{o?ey ym&la@anyl) t hi our ea;
| met hyl amm)ﬁr opoxy) phenyl ) t hi our ea;

1-(4- 13-' dgnffibﬂwao)ewpw)raﬁewé MO nopr opyl oxy) phenyl )]
1-[3 Fhlbﬂi-’(ﬂf{@dnﬂet thﬁ)@dp@ro&ﬁ)pﬁ’&lﬂt)y&lmbe) phenyl ) -t hi our ea;

ndan- Ryl’ﬁ %)g%phenyl ) thiourea; -
1-(3 fm@@ :feﬂtylﬂ’i"?r WobeRYFroxy) phenyl )t hi our ea;
1-(3-(indan-2-yloxy)phenyl) thiourea,;
1-(3-(3,4-difluorobenzyloxy) phenyl)thiourea;
1-(3-(4-phenylbenzyloxy) phenyl)thiourea;
1-(3-((S)-1-phenylethoxy)phenyl)thiourea;
butyl 4-phenyl-1-(3-thioureidophenyl)piperidine-4-carboxylate;
ethyl 4-phenyl-1-(3-thioureidophenyl)piperidine-4-carboxylate;
1-(2-phenylbenzo[d]-[1,3]dioxol-6-yl)thiourea;
1-(3-((R)-1-phenylethoxy) phenyl)thiourea;
1-(3-(phenethyloxy)phenyl)thiourea;
1-(3-(phenyl) phenyl)thiourea;
1-(4-(phenyl) phenyl)thiourea;
1-(3-fluoro-4-(3,4-dihydro-isoquinolin-2(1H)-yl) phenyl)thiourea;
1-(4-(3,4-dihydro-isoquinolin-2(1H)-yl) phenyl)thiourea,
1-(4-(octahydroisoquinolin-2(1H)-yl)phenyl)thiourea;
1-(4-(octahydroquinolin-1(2H)-yl)phenyl)thiourea;
1-(4-(benzyloxy)phenyl) thiourea;
1-(4-((1s,4r)-4-hexylcyclohexyl) phenyl)thiourea;
1-(4-(4-hexylbicyclo[2.2.2]octan-1-yl)phenyl)thiourea;
1-(4-((1s,4r)-4-propylcyclohexyl) phenyl)thiourea;
1-(3~(trifluoromethyl)-4-(piperidin-1-yl)phenyl)thiourea;



1- (3- (4- phenyl benzyl oxy) phenyl)thiourea; 1-(3-((S)-I
- phenyl et hoxy) phenyl )t hi ourea; butyl 4-phenyl -
WO ¢@sobricour ei dophenyl ) pi pe pdne- 4- car boxyl at e; P€t/lig1004/022599
4- phenyl -
1- (3-t hi ourei dophenyl ) pi pepdi ne- 4- car boxyl at e;
1- (2- phenyl benzo[d]-[ I, 3] di oxol -6-yl)thiourea;
1-(3-((R -1 -phenyl et hoxy) phenyl)thiourea;
1-(3- (phenethyloxy)phenyl)%@lourea 1- (3- (phenyl)
phenyl )t hiourea; |-(4-(phenyl) phenyl)thiourea;
1- (3-fluoro-4-(3, 4-di hydro-i soqunohn-2(1H)-yl)

enyl)thiourea; 1-(4-(3,4-dihydro-isoqumolnm2(1 I
16 &ﬁ@myyp%lawwmm L ’ ! G

1-(4- hé dnfied-ahl yBaastiraohn- 2( 1H) -yl ) phenyl ) t hi our ea;

(oct ah noI m 1(2H) -yl ) phenyl)thi ourea;
1-(3-43: I(“?Fh‘("% q)ﬂﬁ%‘ﬁfﬂ ) thiourea;

1- (4_ eﬁéxy%ﬁelaﬁl)ﬁf&reé— hexyl cycl ohexyl ) phenyl )t hi our ea;

| bi cy 2. 2] octan-1-yl ) phenyl)thiourea;
1-(5- @e’(‘qlo("()l%nﬁ Ipj e“éf )B'b‘%‘Fe@ycl ohexyl ) phenyl)thi ourea;

Bu ﬂr-(z%&&@ﬁkﬂi&f@ﬂ@ih%ﬂl)brpémﬁﬁﬁﬁ@@ﬁby@}aﬂ:— yl ) phenyl )t hi our ea

(hex- 1-ynyl t hi our ea;
1-(4- hel(’tlilo(‘ﬁﬁ?r?é %W%Q@Pﬁ?&b 8IFH ) t hi our ea;
1-(1 M@&z@@xﬁpﬁmwﬁﬁmﬁyﬁrmhenyl )t hi our ea;

nox% hen eyI )t hi our ea;
1-(4- fbe%’lo(" g‘%&‘r‘i - et hyl phenyl ) t hi our ea; Butyl
1-(4- Mﬁ}%n}llbaﬂzymxﬁ)béﬁﬁyptht@wdpphenyI ) pi peri di ne-4-car boxyl at

1-(4- im@@r?rﬂgwlvamhm\greﬁ ri f1uoromet hyl)phenyl)thiourea;
1-(2-l4- ﬁ}kn&ﬁplﬁdﬂﬁm‘;ﬁy}baﬂﬁmphemyd ) et hyl ) t hi our ea;
1-(1 -%éf-éh%nox%}?e%lylscyc %yqﬁlYlm.)l Lhi ourea;
1-(1-(4-phenoxyphenyl)ethyl)thiourea;

{-benzylthiourea;

1-(1-(4-phenoxyphenyl)cyclohexyl)thiourea;
1-(2,3-dihydro-1H-inden-2-yl)thiourea;,
1-(3-(benzyloxy)phenethyl)thiourea;
1-(3-(methyl)-4-(piperidin-1-yl)phenyl)thiourea;
1-(3-(methyl)-4-(piperidin-1-yl)phenyl)thiourea,
1-(3-(cyclohexylmethylamino) phenyl)thiourea;
1-(3-(3-(trifluoromethyl)benzyloxy) phenyl)thiourea;
1-(3-fluoro-4-(4-phenylpiperidin-1-yl)phenyl)thiourea;
1-(4-phenoxybenzyl)thiourea;

1-(3-phenylbenzyl)thiourea;

1-(4-phenylbenzyl)thiourea;

1-tritylthiourea;

1-(4-butylbenzyl)thiourea;

1-(3-(benzyloxy)phenyl)thiourea,

1-(3-benzylphenyl)thiourea;

1-(4-(pentyloxy)phenyl)thiourea;

butyl 1-(2-fluoro-4-thioureidophenyl)-4-phenylpiperidine-4-carboxylate;
1-(4-butyl-2-methylphenyl)thiourea;



| - (4- (4-phenyl - benzyl oxy) benzyl )t hi our ea;
| -(4-(trifluoronethyl)benzyl)thiourea;
wo 2@0230¢%ephenoxyphenyl ) propan- 2-yl )t hi ourea; PCT/US2004/022599
1- (1- (4- phenoxyphenyl ) cycl opentyl )t hi ourea;
1- (1- (4- phenoxyphenyl ) et hyl)thi our ea;
1- benzyl t hi our ea;
1- (1- (4- phenoxyphenyl ) cycl ohexyl )t hi our ea;
1-(2,3-dihydro-1kkinden-z-il)thiourea;

1- (3- (benzyl oxy) phenet hyl) %iourea;
1-(3-(nethyl)-4-(piperidin- 1-yl)phenyl)thiourea;
1-(3-(methyl)-4-(piperidin- 1-yl)phenyl)thiourea,;

1-G-phepd-pesyDITONESRY | et hyl ani no) phenyl )t hi our ea;

1{4éke%§m$§ﬁAﬁm&%¥m%2rogethYI)ben;g!oxy) phenyl )t hi our ea;
- (3-fl uaro-4-(4-phe i peri - .
1‘(3'ﬂ‘W‘P'j‘]S%éﬁWﬁ‘rPﬁP%\Hﬁ’gﬁ'?%fB?@pé)ﬁlﬁ‘éfl)itg%‘mé’nzyI )t hi our ea;
1-(4-(%;4%§hﬂﬁ&ﬂ)\q}1igelﬂﬂ(:1H}-ﬂD@Uﬁ}&ﬂﬁou{ea; Clen
- (4- phenyl benz thiourea; 1-tritylthiourea;
1-<4-<fstehxdsqﬁ°§wla%1ﬁ1z%ﬂ?ﬁﬂ-ﬂFP&&?Y&?}NW%

1-(3-fludr 4 ( Sz oyl eIyl fphérglthemiea;
1-(3-benﬁ¥lﬁhen | )t hi ourea;

1-(4-(perizylox iy @W{eﬁhenyl )t hi ourea; butyl

1-(3-dtrii(ki)&rddrdﬂl@n)m-fbiﬁehﬂiauLﬁ)ipd&@h&ﬁnﬁ&?a; ;]1 phle ;1y|hpi peri di ne-4-c¢

rbo te; |-(4:butyl-2-nethyl phenyl)thiourea;

LcyéﬂPﬁﬁ%W@ﬁﬁﬂ)HW%%?FTF%?ourea;

1-(3-fludrd-4fuinprsnl ippleadiy 1 )yl pheanyDteured; ( 3- f | uor o- 4- (3

1-(4-(hﬁ6g1|z{/llylg-¥n%|th§'g lflr{o?—g!dur(;r_olz)ﬁe]ﬂ%t_h}{)lm)eg;henyl )thiourea;

1-(4-(N-methyl-N-pentylamino)-3-fluorophenyl)thiourea;
1-(3-(trifluoromethyl)-4-(pentyloxy)phenyl)thiourea.

N-(4-Phenoxyphenethyl)thiourea;

(3-Benzyl-phenyl)-thiourea;

(4-Pentyloxy-phenyl)-thiourea;

1-(4-(N-benzyl-N-methylamino)-3-fluorophenyl)thiourea; or

(4-Pentyloxy-3-trifluoromethyl-phenyl)-thiourea.



1- (4- (3, 4-di hydroi soqui nol i n-2(1H) -yl ) phenyl )t hi our ea;
1- (4- (oct ahydroi soqui nol i n-2(1H) -yl ) phenyl)thi ourea;
wd 2qo3~0160m0r 0- 4- (oct ahydr oqui nol i n- PCT/US2004/022599

1(2H) -yl ) phenyl )t hi our ea;

| - (4- (benzyl oxy) phenyl )t hi our ea;

[ -(3-(trifluoronethyl)-4-(piperidin-I-yl)phenyl)thiour

ea; 1-(3-(3-nethoxybenzyl) phenyl)thiourea,;

1- (3-fl uoro-4-(4-phenyl pi p%i di n-

1-yl ) phenyl )t hi ourea;

I1- (4- E N- benzyl - N- et hyl am no) - 3- f | uor ophenyl ) t hi our ea,;

-(4- (N-net hyl - N-pentyl am no) - 3-fl uor ophenyl ) t hi our ea;

Al . ?hfW?GFlFIY%F‘BPﬁ?F‘ﬁW Somprising ﬁtpw@%%%@ﬁfﬁc Et%\‘ﬂ%ﬁ?f%%: iluent, or
excipitnf, 4nPheneuRnenak el fhinfilour ea;

(3-Benzyl - phenyl ) - t hi our ea,;

(4- Pentyl oxy-?\ ) -t hiourea;

1- (4-H N bgnzyl PN hyl anmi no) - 3- f | uor ophenyl ) t hi our ea;

or _(ANPepNyl -3 Api fl uoronmet hyl - phenyl ) -t hi our ea. 41.

A ﬁ]ar ceuxy zaIAcorrposi tion conprising a

phar macgutRgaR; acceptabl e carrier, diluent, or

exci pient, and a conpound having the formula HHf S
or a phgrnRzeutically apmtahla@éggpre@ﬂ whesgiiept abl e sal t t her eof,
ziso‘f"t‘,%?f n: zis 0, 1, or 2; Ris hydrogen, methyl, or

~ethyl; A is nitrogen or CRi ; A2 is nitrogen or CR2;

R is In@ragen, methybgeethdr CR3; A4 is nitrogen or CR4; A5 is

A, isRithdeQPGTRr  CRS;

A, is nitrogen or CRy;

As 1s nitrogen or CR;;

A4 s hitrogen or CRy;

As is nitrogen or CRs;

where zero or one of A;, A,, Ai, A4, or As is nitrogen;

R,, Ry, and R; are each independently hydrogen, hydroxy, amino, halogen, cyano, C,;-C,alkyl, C;-
C,alkoxy, C,-C;haloalkyl, or C,-C;haloalkoxy;

When z is 0;

one of R, and R; is hydrogen, hydroxy, amino, cyano, halogen, C,-Csalkyl, C,-Csalkoxy, C;-
C,haloalkyl, or C;-C;haloalkoxy; and

the other of R, and R; is '

(a) C5-Cealkyl or C;-Csalkoxy, each of which is substituted with at least one C,-Cjalkoxy or
mono- or di-C,-C,alkylamino;

(b) C4-Csalkoxycarbonyl;

(c) (phenyl)ethyl, (phenyl)C,-Calkoxy, (phenyl)Cl-Czalkylamino, (phenylamino)C,-Csalkyl,
(phenoxy)C,-C,alkyl, or (pyridyl)L-, where L is Co-Csalkyl, -C(phenyl),-, Co-C,alkoxy, Co-
Csalkylamino, -O-C;-Csalkyl, or -NH-C,-Csalkyl-;

(d) (Cs-Ccycloalkyl)L- or (heterocycloalkyl)L-, each of which is optionally bridged and
optionally fused to a 6-membered carbocyclic ring or a 6-membered heterocyclic ring
containing 1 or 2 heteroatoms independently chosen from N, O, and S; or

(¢) (phenyl)L- or (pyridyl)L-, each of which is fused to a 5- or 6- membered heterocycloalkyl

group containing 1 or 2 oxygen atoms,



where zero or one of A, A2, A3, A4, or A5 is
nitrogen;, R , R4, and R5 are each i ndependently
whyasogsn, hydroxy, am no, hal ogen, cyano, C -EdrUK2004/022599
- C4al koxy, Q@ C 2hal oal kyl, or Q C 2hal oal koxy; Wen z
is 0; one OR2 and R3 is hydrogen, hydroxy, am no,
cyano, hal ogen, Q C 6al kyl, Q C 6al koxy, Q -
C2hal oal kyl , or Ci-C2hal oal koxy; and the other of R2
and R3 is (a) C3-C6al kyl os, C3-C6al koxy, each of which
IS substituted wwth at | east one Q C 4al koxy or nono-
or di-Q C 4al kyl am no; (b) C4-C8al koxycarbonyl; (c)
phenyl ) et hyl

BN G OM R HAS) T ST AT 8y pubessgyngpdependently
gopé_lﬁ@&g;fbfhﬁh ?'aiﬁﬁﬂlo cfino,(Haligérd ¥ -Chalkeyl W &d,€ycloallsl, C1-Calkoxy,
C2APy Pli\ﬂ\gq rﬁgl %ar}‘/n@gi k(gfgigo%/i;ar{)o%ﬁ%bcgafg lﬂlb |C1 Cz (ﬁalkoxy,
mcﬂirgﬁﬁfaf@p?ﬁdyg%;” or (heterggycl ?Ial kyI ) L-, ug:gh of

o R Bk S RS B PR e

he& ToRENE Ipiperidihy10C ORI, 0i-0gIkenydICs L sdlefngt, 08€ pa@mIKkoxy;
ependently chosen fromN, O and S; or (e)
Whef(f)ﬁ ®P)L- or (pyridyl)L-, each of which is fused to a

one o’ER2 ad Fo-is mmgexﬁ @gldioey, ammoyghaahdydengt elyplkel Of-Qiatkong Q-
t erein each of (a), (b), (c¢), (d),
an@2 6‘18@4’% d%@‘?a\l{@’f‘%& "hith 0 to 3 substituents
the ofhBiClTIRE BALERY ib y chosen from hydroxy, ani no, cyano
Kk
83580 B SN2 Fen b gt
(D e haboehdsyryl, CGI:—@E@@] oa(l:sk@an}}tyn)ﬂhenyl and pyri dyI
oL one . of R(% a lic 1i
) A R0 e AR AL et o
cy 6l ah ex§-memperpé hétetbeyglig m@}oﬁ]ﬁmidgw or 2@Bte@8t@Ini @mdgpendently chosen
C5: @wn%dl or C4-CBal koxy; When z is 1 or 2 one ofR
2 BN ORS % HiYHr ogen, hydroxy, amino, cyano, hal ogen,
() (GEBLYcYdalkyL- or(Badrbayxlpalk(@)L-, @l vdudhkay bptiopally bridged and each of
= ;Vglch;] ?sl o%%n‘%ﬁ? ¥1£SC(P1Q% 6-membered carbocyclic ring or 6-membered heterocyclic ring
containing 1 or 2 heteroatoms independently chosen from N, O, and S;
wherein each of (i), (ii), (iii), and (iv), is substituted with 0 to 3 substituents independently
chosen from hydroxy, amino, cyano, halogen, C;-C,alkyl, C;-Cscycloalkyl, C,-C,alkoxy,
mono- and di-(C;-C,alkyl)amino, C,-Csalkoxycarbonyl, C;-C;haloalkyl, C,-C;haloalkoxy,
phenyl, and pyridyl;
or one of R; and R is halogen, C;-Calkoxy, C,-C;haloalkyl, or C,-C;haloalkoxy, and the other is Cs-
Cgalkyl, or C4-Csalkoxy;
with the proviso that R, is not benzyloxy or cyclopentyloxy when R; is methoxy; and
R¢ and R, when present, are independently hydrogen, halogen, C;-Caalkyl, or C;-Cqalkoxy, or Rg and

R, may be joined to form a 3- to 7-membered cycloalkyl ring.



the other of R2 and R3 is (i) C3-Cb6al kyl or

C3- Cbal koxy, substituted with C Cdal koxy or nono- or
waleeoSioeGdal kyl am no; (ii) C4-C8al koxycar bonyl , PCT/US2004/022599

C5- C8al kenyl, or C5-C8al kynyl; (iii) (phenyl)L- or

(pyridyl)L-, each of which is optionally fused to a

6- menbered carbocyclic ring or a 5- or 6-nenbered

het erocyclic ring containing 1 or 2 heteroatons

i ndependent|y chosen fromNg,O and S; or (iv)

(C5-Crcycl oal kyl ) L- or (heterocycl oal kyl)L-, each of

which is optionally bridged and each of which is

optional |y fused to a 6-menb d rhocyclic ring or

P Ko PRGBS CPTEOT TG e 4G forgpofofl formlated
hehemamakamse flidepaadsital cycathogan thisledn pijl, {2apsube] a §yrup, ophthalmic
wherei n each oflﬁlsah)z), (ii), (iii), and (iv), is

subdtion radrapide #g-3 substituents independent!y

chosen from hydroxy, am no, cyano, hal ogen,

0 A0 S AL 8L e o LA RS & oposiin o
Claifed & Danteitler andifurlizhednpaising igtrugtibesfpt ysingnite qynpbsitydr to areat a patient
one O E}Z and fi s _hal ogen, G - C2al koxy,
suffeging fom 68%1‘}%9'5}% *1o"Q Ghal oal koxy, and the other is C5-
C8al kyl, or C4-CBal koxy; with the proviso that R2 is

not  benzyl ox r _cycl.opentyl e IS ;
ey e T e L

micrbyiclacig @ Replibal g f HCV rélabtionl , or Cr C4al koxy, or R6
and R7 may be joined to forma 3- to 7-nenbered
cycl oal kyl ring.42. The pharmaceutical conposition of
Cl ab.m 44 condpeurdion sdlthe agyoone$ Ctain i to 40 thatrenhibitst andE@eofdgys than 1

. injectable flujd, er,0sol, a cream a gel, a

mwrf’rgélﬁelfi,a r%{’%ﬁ?ﬂ ﬁsfayé)fglgggrﬁlfhec?t%g' syrup, ophthal nic
solution, or a transdernal patch. 43. A packaged
phar maceuti cal conposition conprising a pharnaceuti cal
conposition of Caim4l in a container and further
conprising instructions for using the conposition to
treat a patient suffering fromHepatitis C infection.
44. A conpound or salt of any one of Clains 1 to 40
that exhibits an EC50 of less than 10 mcronolar in a
replicon assay of HCV replication. 45. A conpound or
salt of any one of daiml to 40 that exhibits an EC50
of less than 1 4



m cronolar in a replicon assay of HCV replication. 46.
A nethod of treating a Hepatitis C infection
w@eupndmIng adm ni stering to a patient havi ng BCT/US2004/022599
Hepatitis C infection a therapeutically effective
anmount of a conpound having the formula HH3 S R6 R
or a pharmaceutical® acceptable salt thereof, wherein:
zis 0, 1, or 2; Ris hydrogen, nethyl, or ethyl; Al
is nitrogen or CRi ; A2 isspitrogen or CR; A3 is
nitrogen or CR3; A4 is nitrogen or CR4; A5 is nitrogen
or CR; where zero or one of A1, A2, A3, A4, or A5 is
ni tyogen; ,, R4, and RS are .6 h independentl.y . .
h 0 eﬁ’m 8{)6}{ tmg ] %atl 1& ln%ecéﬁm c% rsbnga I cmn tq a patient
oA H o e By PR (LA Dy s ool
of R 2 and R3 iy/ﬁﬁg\ré(ragen, hydr oxy, am no, cyano,
hal oggn, B Qa I, S C 6al koxy, Cl- C2hal oal kyl, or
er;éml Al ..AAd the other of R2 and R3 is (i)
C3 alqﬂil 2C3Acsal koxy, substituted with at |east
one Q @Bl KRxyRgr nono- or di-C Cdal kyl amino; (ii)
CA- C8al koxycar bonyl , C5-C8al kyl, Cb5-C8al kenyl,
or a ghermgatiegliiAceepiablecalt thgpi3kgen(iii) (phenyl )L- or
Zis(épygrizdyl )L-, each of which is optionally fused to a
~ 6-menmbered carbocyclic ring or a 5- or 6-nmenbered
R is hydrogen cyedivb @ #thHy " cont ai ning 1 or 2 heteroat ons
A, isoeppesdagt |y chosen fromN, O and S, where L is
. C0-C3al kyl, -C(phenyl) 2-, CO-C2al koxy,
Az isepfragonei&Heani no, -0-C 1- Cal kyl, or - NHC
A, iskitfedeh §dCER;; or (iv) (C5-Crcycloal kyl)L- or
_(heterocycl oal kyl )L-, each of which is optionally
As isgiitroggRef G each of

As is nitrogen or CRs;
where zero or one of A,, A,, As, Ay, or As is nitrogen;
R,, Ry, and R; are each independently hydrogen, hydroxy, amino, halogen, cyano, C;-C,alkyl, C;-
C,alkoxy, C;-C,haloalkyl, or C,-C;haloalkoxy;
one of R, and R; is hydrogen, hydroxy, amino, cyano, halogen, C;-Cealkyl, C,-Csalkoxy, C;-
Cshaloalkyl, or C;-C;haloalkoxy; and
the other of R; and Ry is
(i) C3-Cealkyl or C;-Cealkoxy, substituted with at least one C,-Cjalkoxy or mono- or di-C;-
Caalkylamino;
(i) C4-Csalkoxycarbonyl, Cs-Csalkyl, Cs-Csalkenyl, Cs-Csalkynyl; or C,-Csalkoxy;
(iii) (phenyl)L- or (pyridyl)L-, each of which is optionally fused to a 6-membered carbocyclic ring
or a 5- or 6-membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen
from N, O, and S, where L is Cy-Csalkyl, -C(phenyl),-, Co-C,alkoxy, Co-C,alkylamino, -O-C,-
C,alkyl, or -NH-C,-C,alkyl-; or
(iv) (Cs-Cseycloalkyl)L- or (heterocycloalkyl)L-, each of which is optionally bridged and each of
which is optionally fused to a 6-membered carbocyclic ring or 6-membered heterocyclic ring
containing 1 or 2 heteroatoms independently chosen from N, O, and S;
wherein each of (i), (ii), (iii), and (iv), is substituted with 0 to 3 substituents independently chosen
from hydroxy, amino, cyano, halogen, C;-C,alkyl, C;-Cscycloalkyl, C;-Cjalkoxy, mono- and
di-(C,-C,alkyl)amino, C,-Csalkoxycarbonyl, C,-C;haloalkyl, C,-C;haloalkoxy, phenyl, and
pyridyl; and



which is optionally fused to a 6-nenbered carbocyclic

ring or 6-nenbered heterocyclic ring containing 1 or 2
whedsnemsdons | ndependently chosen fromN, O apPd/B8$2004/022599

wherein each of (i), (ii), (iii), and (iv), is

substituted with O to 3 substituents independently

chosen from hydroxy, am no, cyano, hal ogen, Cl1-Qal kW,

C3- Crcycl oal kyl, @Q Qal koxy, mono- and di-(C

1- C4al kyl ) am no, C2-C6a|ko%ycarbonyl, Q nal oal kyl ,

d- C 2hal oal koxy, phenyl, and pyridyl; andR and R7,

when present, are independently chosen fron1hydrogen

hal Cr C4al kyl :
Reanf)y OFRESED sreapsperanlyebsm Fempe ot Pl gs&ﬂﬁgﬂalﬁyl or Ci-

I i 91k orMQnaRY hagbdjoincd & BindH3 Wo @ mRinibetel eydailltyerig.i S
a human patient. 48. The nethod of C aim 46 wherein

the therapeutically effective amount is an anount
sufficient to significantly decrease the nunber of HCV
antibodies in the patient's blood or serum 49. A

met hod of inhibiting HCV replication in vivo
conprising admnistering to a patient infected with
HCV a concentration of a compound or salt of any one
of Clainms 1 to 40 sufficient to inhibit HCV replicon
replication in vitro.50. A conpound having the formul a
S R6 R7 or a pharmaceutically acceptable salt thereof,
wherein: R is hydrogen, nethyl, or ethyl; z is 2; Al
Is nitrogen or CRL; A2 is nitrogen or CR2; A3 is
nitrogen or CR3; A4 is nitrogen or CR4; and A5 CR5;
where zero or one OFAlL, A2, A3, or Ad is nitrogen; Ri
and R4 are each independently hydrogen, hydroxy,

am no, hal ogen, cyano, C -C4al kyl, Q - C4al koxy,

C - C2hal oal kyl, or d-C 2hal oal koxy; One OR2 and R3 is
hydr ogen, hydroxy, am no, cyano, hal ogen, Q C 6al kyl,
C -Co6al koxy, Cil- C2hal oal kyl, or Q@Q Ghal oal koxy; and
the other of R2 and R3 is (i) hydrogen, hydroxy,

am no, cyano, hal ogen, Q C 6al kyl, C -C6al koxy,

Cl- C2hal oal kyl, or Cl- C2hal oal koxy; (ii) C3-C6al kyl

or Q C 6al koxy, substituted with at |east one

G - C4al koxy or nono- or di-QC4al kylamno; (iii)

C4- C8al koxycar bonyl, @Q C 8al kyl, C5-C8al kenyl

C5- C8al kynyl ; or C4-C8al koxy;



(iv) (phenyl)L- or (pyridyl)L-, each of which is
optionally fused to a 6-nenbered carbocyclic ring or a
w®20060080ENDEer ed het erocyclic ring contai ni ngPAT/U82084/022599

het er oat ons i ndependently chosen fromN, O and S,
where L is CO-C3al kyl, -C(phenyl)2-, C0-C2al koxy,

C0- C2al kyl am no, -O QC2al kyl, or - NHC, -C2al kyl -; or
(v) (C5-Crcycloal kyl)L- or (heterocycl oal ky*L-, each
of which is optionally brifgiged and each of which is
optionally fused to a 6-nmenbered carbocyclic ring or
6- menbered heterocyclic ring containing 1 or 2

hefer oat.ons i nd ndent chosen fro O _.and S;
Wik o TR T BN TE hkp§ ARGE o 53Tt Thar
substituted with O to 3 substituents independently

CrRESD RGO (201 00 Ry 0 i gy an o
suffichint o QIgaificytltly deereasothe G2mis af HOX \aotddem il the fati€nt’s blood or serum.

2hal oal kyl , @ Ghal oal koxy, phenyl, andpyridyl; R5 is

joined with one OR6 to forma fused 5- to 7- nenbered

cy®l oal K ylethod nfjnhibitidg HOY replivetion@ Rvacnshpnieinp adidinateeing to a patient
: i nt | 0 f hydr hal n kwd .
nteo VARG enFHRARE LAY &' 8l B 80 P bt
inhibiCHE Ve BBomeeplicagiort ingitformul a Hr Al A



WO 2005/007601 PCT/US2004/022599

78
50. A compound having the formula
A4
As A
A,
M

S Rg Ry

or a pharmaceutically acceptable salt thereof, wherein:

R is hydrogen, methyl, or ethyl;

z1s 2;

A, is nitrogen or CR;; A, is nitrogen or CRy; A; is nitrogen or CRj; Ay is nitrogen or CR4; and A;
CRs; where zero or one of Aj, A;, As, or Ay is nitrogen;

R, and R, are each independently hydrogen, hydroxy, amino, halogen, cyano, C;-Cjalkyl, C;-
Caalkoxy, C,-Cshaloalkyl, or C;-C;haloalkoxy;

One of R, and R; is hydrogen, hydroxy, amino, cyano, halogen, C;-Cealkyl, C,-Csalkoxy, C;-
C,haloalkyl, or C,-C;haloalkoxy; and the other of R; and Ry is

(i) hydrogen, hydroxy, amino, cyano, halogen, C -Cealkyl, C;-Cqalkoxy, C,-C,haloalkyl, or C;-
C,haloalkoxy;

(ii) Cs-Cealkyl or C;3-Cgalkoxy, substituted with at least one C;-Caalkoxy or mono- or di-C;-
Caalkylamino;

(iii) C4-Csalkoxycarbonyl, Cs-Csalkyl, Cs-Csalkenyl, Cs-Csalkynyl; or C,4-Cgalkoxy;

(iv) (phenyl)L- or (pyridyl)L-, each of which is optionally fused to a 6-membered carbocyclic ring or
a 5- or 6-membered heterocyclic ring containing 1 or 2 heteroatoms independently chosen
from N, O, and S, where L is Co-Csalkyl, -C(phenyl),-, Co-C,alkoxy, Co-Csralkylamino, -O-C;-
C,alkyl, or -NH-C,-C,alkyl-; or

(v) (Cs-Cyeycloalkyl)L- or (heterocycloalkyl)L-, each of which is optionally bridged and each of
which is optionally fused to a 6-membered carbocyclic ring or 6-membered heterocyclic ring
containing 1 or 2 heteroatoms independently chosen from N, O, and S; wherein each of (ii),
(iii), (iv), and (v), is substituted with 0 to 3 substituents independently chosen from hydroxy,
amino, cyano, halogen, C,-C,alkyl, C;-Cscycloalkyl, C,-C,alkoxy, mono- and di-(C;-
Caalkyl)amino, C,-Cqalkoxycarbonyl, C,-C;haloalkyl, C,-C;haloalkoxy, phenyl, and pyridyi;

R; is joined with one of Rs to form a fused 5- to 7- membered cycloalkyl ring; and

the other of R¢ and both R, are independently chosen from hydrogen, halogen, C,-Cjalkyl, C;-
C,alkoxy, and phenyl.
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51. A compound or salt of Claim 50 having the formula
NN
R
\
S / N A3



