WO 2006/ 083271 PCTI US2005/ 017308 1 SUBSTI TUTED ARYL ACYLTHH OUREAS AND
RELATED COVPOUNDS; | NHI BI TORS CF VI RAL REPLI CATI ON CROSS REFERENCE TO
RELATED APPLI CATI ONS This application clains priority fromU.S. Provisional
Pat ent Application No. 60/572,156 filed May 18, 2004, which is hereby
incorporated by reference in its entirety. FIELD OF THE | NVENTI ON [ 0001]
The present invention provides arylthiourea derivatives and rel ated
conmpounds, useful as antiviral agents. Certain arylthiourea derivatives
and rel ated conpounds di sclosed herein are potent and/_or gj@&kl

i nhi bi t or s W3 2006/883271r epl i cati on, particularly Hepati t i RETESHOP

replication. The invention also provi des pharnaceutical conpositions
containing one or nore arylthiourea derivative or related conpound and one
or nore pharnmaceutically acceptable carriers, excipients, or diluents.
Such pharnmaceuti cal conpositions may contain an arylthiourea derivative or
rel ated compound as the only active agent or may contain a conbination of
an arylthig ? ARSLIACYTAHIOBREASAND REDATED SOMROIENDS; INBIRITORSer
pharmaceutically active agents The hgﬁfﬁ%ﬁﬁﬁﬁalso provi des nethods for
treating Hepatitis C viral i nfk BACKGROUND [0002] In
the 1940's the disease originally referred to as viral hepatitis was

di stinguished ‘into two separate disorders terned infectious hepatitis
(hepatltISRGSSREEEKEM@EWOM£hﬁﬁﬂkAPE@€6ﬁﬂN$%at|t|s (hepatitis B, HBV).
Transfusion of bl oo PvRRhITateRCA dpficdtidn Na. 6055721166 r out e
of transn153|3w SFPPY wa éL gﬁltlsgﬁﬁgb was_ ori |naﬂﬁm assunmed to be the
causat i vefigdniy 1®jzophs¢mcﬂmsah¢s€lbmsﬂcewoﬁéeéé’w?f?fgﬂcag‘ ’fsﬁét“é Bt deni ol ogi cal and
clinical features of the disorder did not fit those of HAV. [0003] Soon
after a radi oi nmunoassay for hepatitis B surface antigen (HBsAg) becane
avai | abl eFEBLDsOF GHE INVENTH®t i fyi ng patients infected with HBV, it becane

apparent t hat (8] e éeﬁﬂh&enh&i’ﬁrﬂﬂdé%@%ﬂﬂa{obﬁmBérlvsﬁ\&maﬂuegated torsponedse
negative for

us, hepatitis follow 06/ 083 d
PCT/ US20084c6id 2808ivirgl agqn&o@%?%h@%‘h}%ﬁ“&%@‘ﬁﬁ“&ﬂé\oﬂ Pat %’Z tq)iifsdﬁseepatu tis A
or hepati %Eémgr@ﬂqu\’\ﬁ'@/ &QQ@&H&' RRiblityrs betied Feplication, partlcularly Hepatitis C virus

replication. The invention also provides pharmaceutical compositions containing one or more

arylthiourea derivative or related compound and one or more pharmaceutically acceptable
carriers, excipients, or diluents. Such pharmaceutical compositions may contain an arylthiourea
derivative or related compound as the only active agent or may contain a combination of an

. arylthiourea derivative or related compound and one or more other pharmaceutically active

agents. The invention also provides methods for treatmg Hepatitis C viral infections in

mammals.

BACKGROUND
[0002] In the 1940’s the disease originally referred to as viral hepatitis was distinguished

into two separate disorders termed infectious hepatitis (hepatitis A, HAV) and homologous
serum hepatitis (hepatitis B, HBV). Transfusion of blood products had been demonstrated to be
a common route of transmission of viral hepatitis. HBV was originally assumed to be the
causative agent of post-transfusion hepatitis as the epidemiological and clinical features of the
disorder did not fit those of HAV.

[0003] Soon after a radiocimmunoassay for hepatitis B surface antigen (HBsAg) became
available as a tool for identifying patients infected with HBYV, it became apparent that most

pat1ents havmg post-transfusion hepatitis were negatlve for HBsAg. Thus, hepatitis following



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 chi npanzees infected
with serumfroma patient with post-transfusion non-A, non-B hepatitis. To
identify portions of the genone that encoded viral proteins, the libraries
were screened with antibodies frompatients who had non-A, non-B
hepatitis. These investigators went on to show that the virus they
identified was responsible for the vast ngjority of cases of non-A non-B
hepatitis. MOO0EY083He hepatitis C virus is one of the MSIUSPO¥YIF%Bnt 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 hepatitis,
and up to 50 percent of cirrhosis, end-sstage |iver disease, and liver
cancer. Alnost 4 mllion Anericans, or 1.8 percent of the U S. population,
have anti Bpdl GshshiRioh Yt whith baubiay hepaiels Aok ha@HRTYRIdVEs Subsguently oefared
infection wth the.virus. Hepatitis C causes an estimated 8,000 to 10, 000
deat hs antasinpy-Aj, pon-Bderatifit-ed States. Hepatitis C virus (HCV) infection

occur st hr ough@its tHE MRk ag@PeknoR A, abn-BmEa&iﬁs neeitis € vizas HON) waepr esent ed
the major cause ©0f transfusion-associ ated ezPati tées T%ﬁ sel B8R eﬁ’o%jl ence of
oY4rEs om RNAREGR 0 Var y
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exposed to bl ood products, There hav en an_esti

150, 000 nédwideatfypogionsieihe gmate 86?13“8%{% vv@arc’t?lwaﬁﬁ@g Ped s§{°§ eé"q% one
during t hg,paales #emaAgentd WRARH ndh R, RaLB Beppiitas Thek iti@igitos eett corio lwwusual | y
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chroni cal lypdif.ect ed people, 10-20 %w |l progress to life-threatening

condi tions known irrhosis and anoth - 5% W far dika46d cancer
cal I ed hepat ocEPI HEERp ot °{’fn‘$}3}r’et'ﬁgnsé%rg?%/{,n\{\%%%esgg%ﬁ%’%ﬂ“ﬁ% ect ed

popul at ij_orln itﬂ\?ml"&ﬁtﬁd Sﬁig_s.f p30$m$f 4tofiel Stpercenttof miutryirs birepatitis S19do 72;%%?&%@ no one
can predic i.ch indivi Wi A a : L Qnd@ie sthem

[ 0007] HQFSW@‘CJ‘CB?%'IS’I f"\(/lélﬂ\goe OFs ,‘°§‘|y’ﬁ§+s§-’ Lsrld}/séa%gg&g%g?st’i _?/e I_er\lAn\iirr us in the
" FI avijvi ri d&osﬁl‘ﬁnﬁﬂiqnAﬁh:a:agemdn&p¢®nﬁﬁ$d§ggmp@?@nﬂ@mwng?glh;%gﬁ:des ?n_d
encodes a sin pol.ypr ot ei . afibdast fahyprotein
IS process 'g§gﬂﬂg1&§@FP%§%§Q%F$aP8%%%tg%segﬁﬁh?%sth?gem?na'gr structura
proteins agdmsed 8000 torldr908 tieaths rumally iptlest Enited States.cHepatigs ¢ girus(HEY)

replicati Olj;llfcct\llgr)l 0%9191'? 4&&%@3& ﬂB%lh{%Q,%/op&)zé @R ntifation, represented the major cause

of transfusion-associated hepatitis. The seroprevalence of anti-HCV in blood donors from
around the world has been shown to vary between 0.02% and 1.23%. HCV is also a common
cause of hepatitis in individuals exposed to blood products. There have been an estimated
150,000 new cases of HCV infection each year in the United States alone during the past decade.

[0006] The acute pﬁase of HCV infection is usually associated with mild symptoms.
However, evidence suggests that only 15%-20% of the infected people will clear HCV. Among
the group of chronically infected people, 10-20 % will progress to life-threatening conditions
known as cirthosis and another 1-5% will develop a liver cancer called hepatocellqlar carcinoma.
Unfortunately, the entire infected population is at risk for these life-threatening conditions
because no one can predict which individual will eventually progress to any of them.

[0007] HCV is a small, enveloped, single-stranded positive RNA virus in the Flaviviridae
family. The genome is approximately 10,000 nucleotides and encodes a single polyprotein of
about 3,000 amino acids. The polyprotein is processed by host cell and viral proteases into three

major structural proteins and several non-structural proteins necessary for viral replication.




Several different genotypes of HCV with slightly different genom c
sequences that correlate with differences in response to treatnment with
interferon al pha have since been identified. [0008] HCV replicates in
infected cells in the cytoplasm in close association with the endoplasmc
reticulum Incomng positive sense RNA is released and translation is
initiated via an internal initiation nmechanism Internal initiation is

di rect ed by a cis-acting RNA el ement at the 5' end of the genone;
some"reports have suggested that full activity of this internal ribosone
entry sitewoob/PBE1 is seen with the first 700 nucl e oPFHEROOSI 3t spans
the 5 untranslated region (UTR) and the first 123 am no acids of the open
reading frane. (ORF). All the protein products of HCV are produced by
proteol ytic cl eavage of a |large (approximately 3000 am no aci d)

pol yprotein, carried out by one of three proteases: the host signal
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sense ge nthnf'@l@reétbea@emeﬂ‘me T‘[PBGQ@]W peested needed,
yet devel Q,B.g%{i lsisk&] Wit the £RE700@a¢lcotides, whieh bmasthe 6 unirynslated kegish an
“cul tur

ef ficient e system and snal | S
neut ral i z(WIRlandthe Sirst A2RRmRYRedsof e Ope 'F%q %%%K@g‘g r%“s{h%) m?e‘ﬁ,@?(l&) mar ked
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mechani sm [ 0010] Several instituti ns a frenpting to
i dentify aelyprefeiresasirdont Py °"I§I€%fh6‘i"t§’ ?f? %ﬁ ﬁ%ﬁhﬁ? t&re‘ﬁagggtl ve t her apy

agai nst  H\airsy ;ﬁétﬂ rdtdiﬁa@é ﬁ\mzpcn theMinabshnnepiutgzss NSBM4. é’haemb@ﬂ ain®d in the
l'iver and bl ood r | oad a1 ¢ elqspd
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standard emic BNA; E‘{Sgﬁ 8?4’“‘ C%{ét;ig@ﬁ c\’/}?[g;ér%ér%(f{?eprﬁcéd ebﬁbn pegyl at ed
i nter f er oo (tRE@ndrasd (ﬁTtRﬂ&but gamgummmmpenegagvmm corvd PRl Rat has
been nodi fi ed AhsdrBli8Eby NESH ofidrepasitive Of

pol yet hyl M@F@@Ptﬁ li)1}émrseer§eesn?gte}‘lr%apd%fg;tl%escl;%t| may reg?rren appears to
be a 24- Qenségeribfdmesseng8eRIA. t he conbi nation of pegyl ated al pha

i nterferon and, e pUck eR5] fecifd P guAly feddalyePdct ol Rk pBERInchinal has

act|V|ty agaln .
future because: i) lack of an efficient cell culture system and small animal models; ii) a wea

neutralizing humoral and protective cellular immune response; 1 iii) marked genetic variability of
the virus, and iv) the lack of a viral proofreading mechanism.
[0010} Several institutions and laboratories are attempting to identify and develop anti-

HCV drugs. Currently the only effective therapy against HCV is alpha-interferon, which reduces |
the amount of virus in the liver and blood (viral load) in only a small proportion of infected
patients. Alpha interferon was first approved for use in HCV treatment more than ten years ago.
Alpha interferon is a host protein that is made in response to viral infections and has natural
antiviral activity. These standard forms of interferon, however, are now being replaced by
pegylated interferons (peginterferons). Peginterferon is alpha interferon that has been modified
chemically by the addition of large inert molecule of polyethylene glycol. At the present time,
the optimal regimen appears to be a 24- or 48-week course of the combination of pegylated alpha

interferon and the nucleoside Ribavarin, an oral antiviral agent that has activity against a broad



WO 2006/ 083271 PCTI US2005/ 017308 4 range of viruses. By itself, Ribavarin
has little effect on HCV, but adding it to interferon increases the
sust ai ned response rate by two- to three-fold. Nonethel ess, response rates
to the conbination interferon/ Ri bavarin therapy are noderate, in the
range 50-60% al though response rates for sel ected genotypes of HCV
(notably genotypes 2 and 3) are typically higher. Arong patients who
become HCV RNA negative during treatnent, a significant proportion rel apse
when therapy is stopped. [0011] In addition, there are often significant
adver se si davaeib@eseiiassoci ated with each of these ageR€EUS2PBOLIBM s
receiving interferon often present with flu-Ilike synptons. Pegyl at ed
interferon has been associated wi.th bone marrow suppressive effects.

I mportantly, alpha interferon has nultjiple neuropsychiatric effects.

Prol onged therapy can cause marked irritability, anxiety, personality

changes, ﬂ.g,%g gfahg%e é%’]{lel?‘iﬁ&vM 10k ﬂmegﬁe&wn@\rpm&aﬁgt B0 ihteir&ed er on

t her apy assocliated wth relapse in th a preV| ous
hi story ofinuasey torsusthivetsbpoatsrate bypmloztrreslf% @Pf\‘e&?i%sa é‘ﬂ’qui%ﬁ%fé‘i‘/‘%ﬁ the

treatnent | &Bﬂn e 1&5&&@%‘%&&1‘@&%}5%:: ﬁ:&ﬁe?ﬁé $n 1ft1la bl 5@6@@ thhd’i@ﬁ ftkponse

stuffiness anem ue to dose rel ated %SI s of cells and

hi st ami ne rht\ekfer selegted gerforypes of HCPOG‘PS*P‘MR@YP"E %@’édc ére tYP‘ﬁ”élyﬁngE‘eéHf"Hé facts
i ndi cate ngsru/}(o! lfe@ﬂ]‘fng BESRNLhedafifeCtutihy Reabhidhh,la sightHc@@ ptdportibMieRipseor s Of
rep

hepati ti s VI rus ication that do not suffer fromthe above-nentioned
dr awbacks. WTSUFWRRY'@PPHE | NVENTI ON [ 0014] The invention provides conpounds

of Formula | ($3eMmlesinw, dRachr Wn%%ﬂﬁicarﬁ adverst Bld@-éf[éctsaiﬁéﬁhxhtbdl @itk egh of
derivatives and rel ated conpoun 1%3 m osseﬁ grﬂtl vira %ct 'l\{edty The
i nvent i on thesegseaiss Patimisdenstinedrtergpneffeq pr Wlﬁ'ft if’ b SFR! msa §#BF sel ecti ve
' Eh' bi t or Smféf'fcleromfﬂeéﬂ zis§ocﬁtéd|vfxt!ﬁmﬁ@lﬁhﬁdﬁﬁidpﬁﬂ&sswﬁhﬁ'edm\Jﬁipbmﬂy,alr&m pr ovi des
phar maceut i cal conposi.tions nt a more conpoun I al,
or a salt,DEHergRpes m‘ﬂ'i“’“éﬂ?}‘l’%"t‘% sl O%IF{}S I%&"ggfgﬁhm@g ﬁf)oun smagk"'(a e dr nor e
phar WHCEUtdrﬁ@{yl yeraﬁ@l&pbmges @pressiat, snd evmesubdide acutopsycliosiselntesferop @@%}' The
invention further connpri ods of treatin ien rom
certain i nfaselse B 4P 5@&1}‘5 pédlﬁlpﬁ?pi Wi an%fe‘fl%lsgl I OE%J% ta{scggér%ggwn%unt of
a conpound of [(Enz]nsﬂdaeﬂfece;fd‘faﬁﬂmatm ﬂmeﬁndﬁeéms@mnﬁhke&}dmffmltdfmgm
di sease or dlsor se. | C e f.aetions,
FFP g‘&‘? ghemia cf?xi.ﬁ &o OldRite gu%rﬁoﬁ?ﬁs ot ré c%hy%ﬁ qYMnﬂJme 15143 sfak

parti cul arPaPRlg P el MR par I cu
effects.

[0013] 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.

SUMMARY OF THE INVENTION
' [0014] The invention provides compounds of Formula I (shown below) and includes
certain aryl acylthiourea derivatives and related compounds, which possess antiviral activity.
The invention provides compounds of Formula I that are potent and/ or selective inhibitors of
Hepatitis C virus replication. The invention also provides pharmaceutical compositions
containing one or more compound of Formula I, or a salt, solvate, or acylated prodrug of such
' compounds, and one or more pharmaceutically acceptable carriers, excipients, or diluents.
[0015] The invention further comprises methods of treating patients suffering from
certain infectious diseases by administering to such patients an amount of a compound of
Formula I effective to reduce signs or symptoms of the disease or disorder. These infectious
diseases include viral infections, particularly HCV infections. The invention is particularly

includes methods of treating human patients suffering from an infectious disease, but also



i ncl udes net hods of treating human patients suffering froman infectious
di sease, but al so WO 2006/ 083271 PCT/ US2005/ 017308 5 enconpasses net hods
of treating other animals, including |livestock and donesticated conpani on
animals, suffering froman infectious disease. [0016] Mt hods of treatnent
i ncl ude adm nistering a conmpound of Fornmula | as a single active agent or

adm ni stering a conpound of Formula | in conbination with one or nore ot her
t herapeutic agents. [0017] Thus in a first aspect the invention includes
conmpounds of Formula I: S A 111 XYZI~ NN~ NI_VWA2 R R2 Fornula | or a

phar maceut i 30 2006/08%%&pt abl e salt thereof. [0018] Al andP@EDURP/017308

i ndependently optionally substituted Cl-Cl2al kyl, optionally substituted
nono- or di-(Cl-Csal kyl)am no, optionally substituted C2-Cl2al kenyl,
optional |y substituted C3-C8cycloal kyls a partially unsaturated or

aromati c carbocyclic group, or an optionally substituted saturated,
partially Jho, %\%&%&Hods%?u%ﬂgﬁﬁé&nﬂmse{n%mg 1iPes@EIOMA dowa@icabdcoripanibeast
one of Al an I's an optionally subsfituted aromatic carbocyclic group or
an opt i onahimpls, sufifseing from el indclonstdiseasket er ocycl i ¢ group. [0019] X and Ware

i ndependent |y &016% M%ds%?t%ﬁ&ﬁtnclu\i@@d&ﬁmﬁehﬁgm Gﬁ&ﬁrbf F@:ﬁ{umraahkmgle
substituted Cl-Coal , opti onal substituted ary - C4al k [ 0020]
V is Cl- Coctiyelegent O@Zr@aatplkwompwdé Egraudal lkﬁ‘fmbl?ﬂtm&%% Afe or 63/ ¥s Cl-C6
al kyl', Cl-f B, RhdVdeespibstituted with C3- C7cyc| oal kyl , C2-Co6al kenyl

C3- C70yc| oal Kyl , or absent; wherein when Vs abse bsent; and Z

i s carbonyl, t[ﬂOUdaWéﬁyﬁﬁrsﬁaﬁP‘ﬁbthewe‘@f“"‘Sb’gFWW?ﬂ °“1\‘/’V55‘§i? Rl and R2 are
independently hydrogen or Rl and R2 are independently Cl- C6al kyl, C2-C6

al kenyl, or C2-C6 al kynyl, each of ich is substituted with O to 3
substituents independently chosen fjrom hal ogen, hydroxy, am no,

Cl- C4al koxy, Cl1-C2hal oal kyk, a/md ClA C2hal oalAsoxy, or R and R2 are joi ned

to forma 5- to 7-menbeAgd S¥fur ed moWo- unsaturated ring optionally
contai ning one additional hetero osen fromN, S a}nd 0, which 5- to
7- menbered saturated or nono- unsa1[ uratzed ring is E%fB’é‘ialtuted with O to 3

substi tuery;g pharmaceutically acceptable salt thereof.

[0018] A;and A, ate independently optionally substituted C;-Cjzalkyl, optionally
substituted mono- or di-(C;-Csalkyl)amino, optionally substituted C;-Cjzalkenyl, optionally
substituted C3-Cgcycloalkyl, a partially unsaturated or aromatic carbocyclic group, or an
optionally substituted saturated, partially unsaturated, or aromatic heterocyclic group; wherein at
least one of Al and A2 is an optionally substituted aromatic carbocyclic group or an optionally
substituted aromatic heterocyclic group. v

[0019] X and W are independently O, S, NR, or absent, where R is hydrogen, optionally
substituted C1-C6alkyl, or optionally substituted aryl(CO-C4alkyl).

[0020] V is C1-C6 alkyl, C2-Cé6alkenyl, C3-C7cycloalkyl, or absent; and Y is C1-C6
alkyl, C1-C6 alkyl substituted with C3-C7cycloalkyl, C2-Cé6alkenyl, C3 -C7cycloalkyl, or absent;
wherein when V is absent, W is absent; and Z is carbonyl, thiocarbonyl, imino, or C;-
Csalkylimino.

[0021] R1 and R; are independently hydrogen or R; and R; are independently Ci-
Cealkyl, C»-Cs alkenyl, or C5-Ce alkynyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino, C;-Caalkoxy, Ci-Czhaloalkyl, and Ci-
C;haloalkoxy, or R) and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated
ring optionally containing one additional heteroatom chosen from N, S, and O, which 5- to 7-

membered saturated or mono-unsaturated ring is substituted with 0 to 3 substituents



WO 2006/ 083271 PCT/ US2005/ 017308 6 independently chosen from hal ogen,
hydr oxy, am no, Cl-C4al kyl, d -C4al koxy, nono- and di- (Cl-C4al kyl)am no,
Cl - C2hal oal kyl , and Ci1-C2hal oal koxy. [0022] Certain conpounds of Formula I
di scl osed herein exhibit good activity in an HCV replication assay, such
as the HCV replicon assay set forth in Exanple 8, which follows. Preferred
conpounds of Formula | exhibit an EC50 of about 10 m cronolar or |ess, or
nore preferably an EC50 of about 1 mcronolar or less; or still nore
preferably an EC50 of about 500 nanonolar or less in an HCV reglicon
assay. DETAWORPSOEIFRI PTI ON OF THE | NVENTI ON CHEM CAL PSESBEOEMI®R AND
TERM NOLOGY [0023] Prior to setting forth the invention in detail, it may
be hel pful to provide definitions of certain terns to be used herein.
Compounds of the present invention aregdescribed using standard

nonmencl ature. Unl ess defined otherw se, all technical and scientific terns

used her tﬁ,llgiéebel?&%{&}( HoSenSRIFEhAIG,RA, HY8roRS, atnSnof CRURIKyY CyHIRtkayaoshobsnddire of
ar

skill in o which this |nvent|o§ bel ongs. [0024] Forrmula I
i ncl udes E0itCaalagting, Ca€-hainalarh and EulhakalkBe Fornula | includes conpounds
of Formul ae | Apidh] coftsin EStfiph@af Fordfila MRS HeitinchibAtigoodsictivintin enBCVt he

conpounds of Fornula | may caontain one or e _as trd | epents such as
st er eogenkaplieatipn essay, sush as B H&r| r@plggggssmtgﬁélq§%¥g§?§5‘°§£°§%?ri c carbon
at oms, SO pldialed bR AIRR FHAul LBXhBIt iafi ECLofof sliohf Brmintonslae peleissomend ¢ f or s, -
These conpounds can be, for exanple, racemmtes or gpticallyeactisye forns.
For conpoarsebly snEGsnef 2bayt Lrpirremalas filess; o L maieRReraoly fLE e 8 pounds can
addi ti onalyhbnldfir B ¥4k SSHOV réfiliast fkgomers.  For conpounds havi ng asymmetric
centers, it should be understood that all of the optical isomers and

m xtures thereof are enconpassed. |In addition, conpounds wth carbon-carbon
doubl e b WEY DESCRIPTIONDF BHEMVENTIGN with all isoneric forms of the
conmpounds bei ng incl uded i ent invention. In these situations,

t he singlé3@W5%fb@ﬁ§F§PW5 :?*Q%?ﬁ%%fly active forms, can be_obtained by
asymretri ¢ synfobssibsior Sysetingfirth teriovendqutin dethil, jt npaybe helpBbtorpsdids, or by
resolutio aof. the racemtes, i | A BreabsAbdae
acconpl i s ﬁ?uTﬁfﬁ% Wg?g?%%fnﬁggﬁ%g%ﬁ?gnahmﬁgﬁﬁ%_s§§ﬁ%ﬁ§g§ crystallization
in the prasiapeendfd mnreedainei Hylessylsfined ofrerwiss plbieehnisgh andisgientifisiterys useg,

ex a@l € a h%rr(!:iinr haalve Mep Is‘a ecrgéam as is commonly understood by one of skill in the art to which this

invention belongs.

[0024] Formula I includes all subformulae thereof. For example Formula I includes
compounds of Formulae IA-VII and Formulae 1-34.

[0025] In certain situations, the compounds of Formula I may contain one or more
asymmetric elements such as stereogenic centers, stereogenic axes and the like, ¢.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 éompounds 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 occur in Z- and E-forms, with all isomeric forms of the compounds being included in
the present invention. In these situations, the single enantiomers, i.e., optically active forms, can
be obtained by asymmetric synthesis, synthesis from optically pure precursors, or by resolution
of the racemates. Resolution of the racemates can also be accomplished, for example, by
conventional methods such as crystallization in the presence of a resolving agent, or

chromatography, using, for example a chiral HPLC column.



WO 2006/ 083271 PCTI US2005/ 017308 7 [0026] Were a conpound exists in
various tautoneric fornms, the inventionis not limted to any one of the
specific tautoners, but rather includes all tautoneric forns. [0027] The
present invention is intended to include all isotopes of atonms occurring in
the present conpounds. |sotopes include those atons having the sane atom c
nunber but different mass nunbers. By way of general exanple, and w thout
limtation, isotopes of hydrogen include tritiumand deuterium and

i sotopes of_carbon_ include 11 C, 13C, and 14C. [0028] I ounds are
descri bed Hg?apamﬁang a general formula that includesgggggbggﬁgg? e.g. V,
W X Y, Z A, A2, R, and R2. Unless otherw se specified, each variable
wi thin such a fornula is defined i ndependently of other variables. Thus, if
a group is said to be substituted, e. 9. with 0-2 R*, then the group nay be
substituted with up to two R* groups and R* at each occurrence is selected
i ndependent | y (gbze)rWhdiea eefipound exists infvaidus tabloseric foom ithednveptien ippot limited

substituents and/or var.i ables a rm $Si . uch conbi nati ons
resul t irf°§’l‘3é‘5’P8f’?‘8&?ﬁ‘gﬁﬁadlgo.mef%B‘gté?ﬁefﬁnec%{%gg%%‘g%%}cif{’rgt&éd", as used herein,
means that anyogrneTiRiprasatt nvlytimigimeadadrio inglude alldsritepesiofagores espyrene i§thsup i s

replaced with a sel ection from,the indi : Loeduldigtent t e

desi gnat e?fesﬁ?t(fﬂ‘?‘§°“ﬁg‘°}‘ ﬁﬁq?°R?5 "ec{r‘?gee&f)sse aﬁog%s%@]gggggg. W e%g};ﬁhg&sﬁtbst ituent is
0x0 (i . €. madhumbed By vRaylvf gereoed peanmple, ardovithonimitation; ésptopesed hydmpgsh inghdirat i ¢

noi eties ar.e substjt.uted . , icring is replaced by
t he correE'BB’ﬂaf’cﬁ%“ qrTa 1%38}0 nggtéﬁ?oggé%@i}%%’?ggg{nq&mgnpI e a pyridyl group
substitut ed byocexoCermirecopmppirde A deCohts heeei using agenesal fermuta st insludesq/ or

variabl es  ape peryigs | X261, SHGD, QR SRk R0 Spebiitdlehohivarigtabl e
conpoundsv%\%lﬁssg'g'uwgssl%’t Z’?@’X%’nt ermedi ates. A sta%plee coré?o.und oi)fstabl e

st r uct ur ewitsin swh formolai isfinedindenepdearviofathsr varigbless Frhus. af 24P ¥R s EHALE ¢ o
survive i ' f 3 phe i ) ¥la Wb EsubsitledSwisid @4é R¥ gionpslaad Rbn i nt o
an effect |§u%§§thfgr@'§b%%??g%’glﬁé@g?rgg%0] ylThe phrase_ " opti onalgr substii t ut ed”
i ndi cat es atteheltoceurrsheegs erlgsted Aaflgpeadently fropethe defmitig of Ry e §p™ ﬁ‘ﬁ'é’f‘sl? uted at
one or nmoge af. AWaef vailBledieprankitleRaR it st @mblriddrs adshly inlstab® 3, or 4
posi tions, By one or nore suitable groups such as those disclosed herein.

[ 0031] Suremgisuedsgr oups t hat maybe present on a "substituted" position

i ncl ude, but 8\56&91 RRE tekrh Mub@utbd?, astisdl herefnede tiat ayane or hyre hpdeydeps omi t r o;
azi do; al kanoy

h C2- | kanoyl h | the |ike);
car boxanmi dw;deam§¢§ l;éfnfﬁ%lisggﬁ(’ ASFEP Eﬁﬁ? W&ﬁg%f’cga’?&% B&?"g‘ﬁfﬁ Sgﬁ%\(f/;%'%raﬂﬁed dig | 1ke)

the designated atom's normal valence is not exceeded. When the substituent is oxo (i.e.,=0),

1

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 oxois a pyridone. Combinations of substituents and/or variables
are permissible only if such combinations result in stable compounds or useful synthetic
intermediates. A stable compouhd 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.

[0030] The phrase "optionally substituted" indicates that such groups may either be
unsubstituted or substituted at one or more of any of the available positions, typically 1,2, 3, or 4
positions, by one or more suitable groups such as those disclosed herein.

[0031] Suitable groups that may be present on a "substituted” position include, but are
not limited to, e.g., halogen; cyano; hydroxyl; nitro; azido; alkanoy! (such as a C,-Cs alkanoyl
group such as acyl or the like); carboxamido; alkyl groups (including cycloalkyl groups, having
1 to about 8 carbon atoms, or 1 to about 6 carbon atoms); alkenyl and alkyny! groups (including

groups having one or more unsaturated linkages and from 2 to about 8, or 2 to about 6 carbon




1 to about 8 carbon atons, or 1 to about 6 carbon atons); al kenyl and

al kynyl groups (including groups having one or nore unsaturated |inkages
and from2 to about 8, or 2 to about 6 carbon WO 2006/ 083271

PCT/ 1JS2005/ 017308 8 atons); al koxy groups having one or nore oxygen

| i nkages and from1l to about 8, or froml| to about 6 carbon atons; aryl oxy
such as phenoxy; al kylthio groups including those having one or nore

t hi oether |inkages and from| to about 8 carbon atons, or from1l to about 6
carbon atons; al kyl sul finyl groups including those halygé o 17?63 nor e
sul finyl | Wk§€38Ad from 1 to about 8 carbon atons, romlto about 6
carbon atons; al kyl sul fonyl groups including those having one or nore

sul fonyl linkages and from1l to about 8 carbon atonms, or from1l to about 6
carbon atons; ami noal kyl groups inclu8ling groups having one or nore N
atons and from1l to about 8, or from1l to about 6 carbon ato B ‘aryl
havi ng 6 femdyRliexy globsytaviap dnosrendge oxpgerlinkpgeg gnd fram 4 to ab°b‘r§eﬁ@£",s bi®heny!
napht hyl, .or the |like, each ri ' 1g j ieludhe oS WG dnatoed

ar onat i c)§b°“t:§r"5?ﬁ’8’[‘ ﬁtfﬂ'“é’ﬁéxa}?xﬁgsql&m%(fﬁgﬁoggﬁéii at gygﬁlﬁlﬁsed &1 ngs ngd from6 to
about 18 ird ghicettichitkagéscund fromi ltth ab@e&zgrbonw&mwfafwﬂék@ﬁbP‘&%;FafiPW%{P?y|

group; aryl al koxy havi.n t GinkdpBOsndaroch 1 brbom 8 t o
about 18 %ﬁﬁ‘%ﬁi’% Sé’fcg“rf‘éfgtg\?sgﬁgge z’%f"g?g‘reﬁiéﬁ’q an g_exe | ar r%l al koxy
group; Ofr catbonaminsy atfedh 1 torsbeutGreatber]atoys; aliyispiany ?@F&PB@@&%@%P’ Ofip havi ng
| to 3 separate Olﬁlffn§'§ﬁrq<agésrﬁg§ 8t o aBbut @ cAabRlatons?, SFITEAET B apeut 6rckrthep and one
or nore NPFTBFPSUatOns, & g. counarinyl, quinoljnyl, _iso yi gl

qui nazol i mgis; apyroaliyl groqpyﬂr@ﬂdhyzlg,muﬁqurﬁg&f‘ﬁwn}mfHr’gﬂ‘i‘ifla,“d %ﬁ'i%r 0 ?ﬁ ,n%fhi enyl ,
thiazolyl, otr E%},Zgbgg{t'@caﬁfsﬁmxi arylikS A% EE 61 tibre cdrbong addinglor morectigsyKe.2-»

benzof ur aﬂﬂlﬁr, enzot hi azolyl, "t etrahydr,op¥r ny| te-trail)hl,\(tgtrg&)g)r11;1 AR

pi peri di nphenylybiphdngl, nanhhyl, pr e ke pacpring sifts ﬂ@f“%ﬁf’q?ﬁuﬂfﬂ S ucﬁ %g%(’erocycl ic
gr oups naxgﬁ)g,ﬁgi MR8t S ugp% dtd St63d rifigsGind Wibih 6 thptBnOMeringabibph atoms, kAR |

hal ogen a mno.” [003Z] A dash § ) thgt 1.5 N9l DEl G Red WibshRI ters or
symbol s i bensmkitingen exmnlary arvialkybemer: apfalkoxy BVifige 1P £ 2 subst | t uent . For
((axarrgt)l e, o Qﬁduﬁgﬁgg &g}dﬁ)ﬁtoxﬂs§wﬁﬁbegz§ged' being ewiglemplanbamlalkety Efﬁ@‘;'l?@‘t gyl ene
CH2) group. [0033] A bond represent conpj j | Whtian
dashed | i rseturated qinsaturated, o groma Ceheéﬁf?‘ﬁg‘r‘ %‘y“é’?‘ﬁ‘é‘P%p {é’p’a%%%%f‘ g; %%ﬁgﬁkd[ 0034] A
"pendant 3 ggbout §mBmbérifer ke @f camorNI0 @IS atmmisee.papyharityh quinglivhed to
another group by one cqval ent bond. bi. phen i X@npig, of
pheny!l i repsunplayl grigazolnympidvl PW"Q@@W’J‘E@W@/ H%gg%&?ll ﬁl&n?)s(ﬁs ai%1 to be
"pendant " 500 dx8HoBYRsoREizoBil fiidatdlyl] inddiyibedzofuwartyh denzafhiazolyl,

tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, morpholinyl, piperazinyl, and pyrrolidinyl.
Such heterocyclic groups may be further substituted, e.g. with hydroxy, alkyl, alkoxy, halogen -

and amino. _ '
[0032] A dash ("-") that is not between two letters or symbols is used to indicate a point

of attachment for a substituent. For example, -(CH2)C3-C8cycloalkyl is attached through carbon

Q‘of the methylene (CHy) group.
[0033] A bond represented by a combination of a solid and dashed line, i.e. === , may

be either a single or double bond.
[0034] A “pendant ring” is a ring, such as an aryl or heteroaryl ring, joined to another

group by one covalent bond. A biphenyl group is an example of phenyl rings that are pendant
from each other. When a ring is said to be “pendant” from a group or atom, it is bound to that an
atom in that group or the atom via one single covalent bond.

[0035] A "spiro” compound is a bicyclic compound having one and only one carbon

common to both rings.



atomin that group or the atomvia one single coval ent bond. [0035] A
"spiro" conpound is a bicyclic conpound having one and only one carbon
comon to both rings. WO 2006/ 083271 PCT/ US2005/017308 9 [0036] As used
herein, "alkyl" includes both branched and strai ght chain saturated

al i phati c hydrocarbon groups, having the specified nunber of carbon atons,
generally from1 to about 12 carbon atons. The term Cl-C6al kyl as used
herein indicates an alkyl group having from 1 to about 6 carbon atons.
When Co-C sed herein in conjunction with an for
exanpl e, ar@@%%&%ﬁ al kyl, the indicated group, in thlsqﬁgggmgégﬁamls ei t her
directly bound by a S|ngle coval ent bond (Co), or attached by an al kyl
chai n having the specified nunber of carbon atons, in this case from1l to

about 4 carbon atons. Exanples of al kyl9 i ncI ude, but are not I|imted to,
met hyl , ethyl, n-propyl, i;so ro n but 3-net hyl but yl butyl,
n- pentyl, and [6®6] Apasedppreinf gdier%nﬁ@c}esbeth renched #R9 SRR chan &é‘é‘é’i"’ﬁi bed herein

preferredygh oyl hyg{ogzﬁpcﬁxo%&% lhg\/)ﬁé s sbéﬁkﬁedgxﬁﬂw? of caldn 8RN de¥éralty PR thavi ng

from1l to out car froml to about 6 carbon atons, qQr froml
to about aboytit2rarbon anommsTh@e@ CeGeatig] asupedipreinindicates apalky] srgyp havivg Fem [ 0038]
" Al kenyl " 1 @500 taltoh s, WREL ERAES KA iSie®h@dH inQbnjRAABE WRE kst gap,bon

chain conprising one or nore unsaturated carbon- "carbon. bonds, \ﬁlm ch may
occur in fmgxamplshkrlGydieatiyl, ghedndicatedesraumainibis ogaaaylys cigien disectly BB Ad her ei n

typicall y31nQ¥§oJafeﬁtrBogd {(%),%pﬁl%heﬁ%y(&ﬂ%ﬁ?fbhaﬁmﬁ’s}ﬁg thé&Qeci BN RunDIPSLafbbit S
descri bed herein al kenyl g{ﬂ(ﬁu ps are | ower _al kenyl| grou%, t hose . al kenyl

groups ha#iomg in thisaase fram hippbeutd qaehop atemss Bxagpleg otplkybinclude, bbarggot 54 - 4
al kenyl  graePs, m&?ﬁﬁr%ﬁsn fﬁpﬁ'l@mﬂyl , 8baHN3-hetAbuEE tduiyEMyentyDasireay| , and
but enyl groups [ 0039 ynyl " as used herein, indicates a straight or
branched HVH)‘ocar bon chal n conprising one or nore triple carbon-carbon
bonds that mayjo@t Wor deﬂaiaemb@diabmedmhm hablap@fe&daealkﬂfmups aslower akylet hyny|

and propynyl k royps. des crlbe€ re al | fro 2to
about 12 %P%H?S%hﬁ% L%"@??’Bﬂi e ?ﬂ/?cﬁb &}E)%rpaﬁ lgv\% u{e? af/‘?\)g] gr oups,
t hose al kyifayis, or Glofis a$’tiw4 pfbdrs@ton, ¢.0 CHhICﬂJCl&Gp@dlﬂlFCtaalbﬁmoues g. C2-Cs,
C2-C6, and C2- I,k n " 0040 i a yl group
as defined abo 8@& ﬁ‘ ‘g %&?‘gd"drﬁ? &7 ac‘ﬁ%txrbr‘ng}ged%é'?r%%ar ct%glglhed

t hrough alaoxﬁp(rysg@mnbblird@’euﬁsaﬁha)ted davtenixagon bbnda,lvdr&mhynayroctbu:deanybwble@pmt not

limted t Ohmggﬁ hge&%/l ’All?ngﬁoxgdps BeRlitRANE K in typlgalil? B ¥rom % B%B%XZ cgrbgyt oxy,

t - but oxy,

atoms. For some embodiments described herein alkenyl groups are lower alkenyl groups, those
alkenyl groups having from 2 to about 8 carbon atoms, e.g. C2-C8, C2-C6, and C2-C4 alkenyl
groups. Examples of alkenyl groups include ethenyl, propenyl, and butenyl groups.

[0039] "Alkynyl" as used herein, indicates a straight or branched hydrocarbon chain
corhpn'sing one or more triple carbon-carbon bonds that may occur in any stable point along the
chain, such as ethynyl and propynyl. Alkynyl groups described herein typically have from 2 to
about 12 carbons atoms. Preferred alkynyl groups are lower alkynyl groups, those alkynyl
groups having from 2 to about 8 carbon atoms, e.g. C2-C8, C2-C6, and C2-C4 alkynyl groups.

[0040] "Alkoxy" indicates an alkyl group as defined above with the indicated number of
carbon atoms attached through an oxygen bridge (-O-). Examples of alkoxy include, but are not
limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, 2-butoxy, t-butoxy, n-pentoxy, 2-
pentoxy, 3- pentoxy, isopentoxy, neopentoxy, n-hexoxy, 2-hexoxy, 3-hexoxy, and 3-
methylpentoxy.

[0041] "Alkenyloxy” indicates an alkenyl group as define above with the indicated
number of carbon atoms attached through an oxygen bridge (-O-). Examples of alkenyloxy

groups include, but are not limited to, prop-1-enyloxy, but-1-enyloxy.



pent oxy, 3- pentoxy, isopentoxy, neopentoxy, n-hexoxy, 2-hexoxy, 3-hexoxy,
and 3 net hyl pentoxy. [0041] "Al kenyl oxy" indicates an al kenyl group as
define above with the indicated nunber of carbon atons attached through an
oxygen bridge (-0-). Exanples of al kenyloxy groups include, but are not
limted to, prop- |-enyloxy, but- |-enyloxy. WO 2006/ 083271

PCT/ US2005/ 017308 10 [0042] In the term "Al koxy(al kyl )" al koxy and al kyl
are as defined above and the point of attachnent is on the aIkyI group.
For exanpl e Cl- C6al koxy(Ct-C4al kyl) indicates an al koxy r haV|ng from
| to about BQUPHERTAtoms attached through its oxygen a?%‘%q ’S’r:( B kyl
group having froml to about 4 carbon atons and further attached to the
core nol ecule through a carbon atomin the Cl-Cdal kyl portion. O O Al kyl
yril H [0043] "Al kyl oxoacetyl am no" 1@ a group of the formula O wherein
the alkyl is an alkyl group as defined herein having the indicated nunber

of carbon at of 42%[19%% wAlkRIEIY)" dlkskyand syl are aa défined ghoveipndehe phiftti ned
above, attached through a keto ( 0 ave the
i ndi cat ed oheitlpends %gbef?é‘ﬁ’ E‘i"BE’rBF‘”&i‘at“FP)let %Ibe'@g‘n"%g "@fah(yp ﬁd‘ﬁ?g% gyggo)%p bei ng
i ncl uded gy REviREHIBA T 8latoat DeaFbon afis attkohed mgrpitsem@gmwnmmwkyt;grwp is
an acetyl grou haV|n the formul a 0 - 45 in the
term"al kéﬁ‘b‘% g& 1 tg Wbﬁ‘faé@“éf?nﬁlaf% Fﬁ‘%’%‘ﬁ%m ec(?]‘ef gl§eetgrbn§{ae havi. ng

t he '”d'C%&%QnQMHM@&mQﬁ{Eﬁh@@&maions, attached through an oxygen (-0-)
bridge. Exanples of al kanoyl oxy groups include groups of f{de fornula
CH3(CH2) (C=O)-O and the like.-[0046] As used herein the tjlerm "nono- and/

or di-al kyl carboxam de" refers to groups of fornula,( K S+ (C=0) - and
(alkyli)(alkyl2)-N-(C=O) - in which the al kyl| andAﬁkaIZ grougs are

i ndependent |y gﬂ&ﬁ ggﬁgﬁxmmgﬂgggglggggﬁgbpﬁgﬁgggye havi ng t he indicated

nunber of carb
wherein the alkyl is an alkyl group as defined herein having the indicated number of carbon

atoms. , :
- [0044] "Alkanoyl" indicates an alkyl group as defined above, attached through a keto (-
(C=0)-) bridge. Alkanoyl groups have the indicated number of carbon atoms, with the carbon of
the keto group being included in the numbered carbon atoms. For example a C2alkanoyl group
is an acetyl group having the formula CH3(C=0)-.

[0045] As used herein the term "alkanoyloxy" indicates an alkanoyl group as defined
above, having the indicated number of carbon atoms, attached through an oxygen (-O-) bridge.
Examples of alkanoyloxy groups include groups of the formula CH3(CH2)(C=0)-O- and the
like. |

[0046) As used herein the term "mono- and/ or di-alkylcarboxamide" refers to groups of
formula (alkyl;)-NH-(C=0)- and (alkyl;)(alkyly)-N-(C=0)- in which the alkyl; and alkyl, groups
are independently chosen alkyl groups as defined above having the indicated number of carbon
atoms.

[0047] Mono and/ or di-alkylcarboxamide also refers to groups of the formula
~NH(C=0)(alkyl;) and ;N(alkylz)(C=O)(a1kyll), carboxamide groups in which the point of
attachment is the nitrogen atom, in which the alkyl1 and alkyl2 groups are independently chosen
alkyl groups as defined above having the indicated number of carbon atoms.

[0048] As used herein the term "mono- and/.or di-alkylsulfonamide" refers to groups of
formula (alkyl1)-NH-(SO2)- and (alkyl1)(alkyl2)-N-(S02)- in which the alkyll and alkyl2
groups are independently chosen alkyl groups as defined above having the indicated number of

carbon atoms.



[0047] Mono and/ or di-al kyl carboxani de also refers to groups of the

formula -NH(C=0) (al kyli) and -N(al kyl 2) (C=0 (al kyli), carboxam de groups
in which the point of attachnent is the nitrogen atom in which the alkyl

| and al kyl 2 groups are independently chosen alkyl groups as defined above

'r'\aw ng the indicated nunber of carbon atons. [0048] As used herein the term
nono- and/.or di-al kyl sul fonam de" refers to groups of formula

(al kylI')-NH(S02)- and (al kyl I')(alkyl2)-N-(SC2)- in which the alkyll and

al kyl 2 groups are independently chosen alkyl groups as defined above

havi ng t he Waodioe®ssaii nunber of carbon atoms. WO 2006/ FEIIF005/017308

PCT/ US2005/ 017308 11 [0049] As used herein, "al kylsulfinyl" nmeans

al kyl - (SO -, where the alkyl group is an alkyl group as defined above
having the indicated number of carbon gjons. An exenplary al kylsul finyl

group is ethylsulfinyl. [0050] As used herein, "alkylsulfonyl" neans

al kyl - (S02) -, WhRE ChcOE 1Rty hali@hy b Smdifls 1R 30 Stsmhesyl gloupBdnabove

having the defined number of carbon atons. An exenpl ar al kyl sul f onyl

group is mikyhgrbupasidefingtl abqvebaing the indicatgd Rurptsr pf carogp W@{h‘i‘%“eﬁ\?gﬁé al kyl -S-,

where the aﬁ%ﬁ%ﬁé?ﬁ?&*‘?é&r%‘g’?{‘“ﬁ‘%y' group as defined above having the

i ndi cat ed at ons. An exenpl ary, al kyl thio L ou

met hyl thi o. [0D8SY Assseherrin ealleyivliond” merhaliy -@9&&38/%{%‘ 7 ‘P’?‘i’g *@Za es an
al koxy gr %H@h%rgép %%feﬁ&ﬁ%ov@'ﬂﬁw thb 8¥irf28 nlliser b @itea kdshs. AR Bempliry car bon
atons, atta through a keto (-(C=0O-) bridge. The al koxy noiety.of the
al koxycar mtyshifenybegrpumis ethlsulfamel cat ed number. of carbon atons, and the

carbon, o, Lhe 856, Ariotei, Rk oiades) .. ica ot et kb carbony
, X e, grou of, t ormul a CH3 —0) -
( CH3) 2( CH)erep(asdefjned ajoyphayfneAle ‘ggléﬁg‘ﬁ‘&?‘&eﬁ‘b‘%????‘h barky me".‘ﬂ@%ﬁ@&éﬁgg ouSr

2abg?:‘!{3?chégﬁ,r,tg;ﬁeﬂ,¥mffw ng the indicated nunber of carbon atons, and

bst ed w at least an m no,substit went. (- i pdhgat ed
ami noal kyl gr o952l f3 ‘F@é‘fﬁ?ﬂ%ﬁ‘eg‘?’% Bg(oﬁyégr%??y%lelﬂélﬁagﬁséwlﬂ %l?mxr?a éada%gﬁai oﬁai ly
subst i t ut efhovd, RABY théiadisaeundenifiRarbbinatome atachatthougterketo GIC)-) Arigget ani no”
~indi cates secgndary. or

tertiary alkyl ] NO: G | re kyl
groups _ar el ReSkeXY PRI of 5o a%ﬁ‘é’(} §¥ TR 215';: tﬁgllnglg‘ﬁéetﬁﬁmr? Unbe fﬁlbg? £tgxgi’%{(;d(nyat ons.
The poi nt @f cabdnastiEasi befigetifnot anckudedin this ngmisnpCiatkoxyearbpeyl giopp B‘g'é;ﬁt_CS,
for example, groups of the formula CH3(CHz),-0O-(C=0)- or (CH3)2(CH)-O-(C=0)-.
[0053] As used herein "aminoalkyl" is an alkyl group as defined herein, having the

" indicated number of carbon atoms, and substituted with at least one amino substituent (-NHy).

‘When indicated, aminoalkyl groups, like other groups described herein, may be additionally'
substituted.

[0054] As used herein, the term "mono- and/ 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.
The alkyl groups are independently chosen. Examples of mono- and di-alkylamino groups
include ethylamino, dimethylamino, and methyl-propyl-amino. "Mono- and/or
dialkylaminoalkyl" groups are mono- and/ or di-alkylamino groups attached through an alkyl
linker having the specified number of carbon atoms, for example a di-methylaminoethyl group.
Tertiary amino substituents may by designated by nomenclature of the form N-R-N-R/,
indicating that the groups R and R' are both attached to a single nitrogen atom.

[0055] 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 or 2 separate, fused, or pendant rings

and from 6 to about 12 ring atoms, without heteroatoms as ring members. Where indicated aryl




The al kyl groups are independently chosen. Exanples of nono- and

di - al kyl am no groups include ethylam no, dinethylam no, and

met hyl - propyl -am no. "Mno- and/or dial kyl am noal kyl " groups are nono-
and/ or di-al kylam no groups attached through an al kyl I|inker having the
speci fied nunber of carbon atons, for exanple a di-nethylam noethyl group.
Tertiary am no substituents may by designated by nonencl ature of the form
NRNR, ‘indicating that the groups Rand R are both attached to a
single nitrogen atom [0055] As used herein, the tern1"arX;" i ndi cat es
aromati c grw0p80s®8Rfki ni ng only carbon in the aromati @CTURYOFNI¥ngs. Such
aromati c groups nmay be further substituted with carbon or non-carbon atons
or groups. Typical aryl groups contain 1 or 2 separate, fused, or pendant
rings and from6 to about 12 ring atofs, w thout heteroatons as ring
menbers. Were indicated aryl WO 2006/ 083271 PCT/ US2005/ 017308 12 groups

may be subspid subs@lbaS Shdtshbsthition mARincivas fubig@ tofaliSth g indnibefed Sathated
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aryl grou as pheny as used herein, indicates
a nonocyclang avilabtatitg eytoniithermsulting cothpongdds srbla: lﬁ’éfboﬁchggf@%i}ﬂ?h‘dﬁavi ng the
speci fi ed pyrhen QfunS AR RIBBDy! M YRR GBbalkdngl BORM such as

cyclohexenyl, bridged cycloalkyl groups; and aryl groups, such as phenyl.

[0058] "Cycloalkyl" as used herein, indicates a monocyclic or multicyclic saturated

hydrocarbon ring group, having the specified number of carbon atoms, usually from 3 to about
10 ring carbon atoms. Monocyclic cycloalkyl groups typically have from 3 to about 8 carbon
ring atoms or from 3 to about 7 carbon ring atoms. Multicyclic cycloalkyl groups may have 2 or
3 fused cycloalkyl rings or contain bridged or caged cycloalkyl groups. Cycloalkyl substituents
may be pendant from a substituted nitrogen or carbon atom, or a substituted carbon atom that .
may have two substituents may have a cycloalkyl group, which is attached as a spiro group.
Examples of cycloalkyl groups ihclude cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl as
well as bridged or caged saturated ring groups such as norbornane or adamantane.

[0059] In the term "cycloalkyl(alkyl)", cycloalkyl and alkyl are as defined above, and the
point of attachment is on the alkyl group. This term encompasses, but is not limited to,

cyclopropylmethyl, cyclohexylmethyl, and cyclohexylmethyl.



10 ring carbon atons. Mnocyclic cycloal kyl groups typically have from3 to
about 8 carbon ring atons or from3 to about 7 carbon ring atons.

Mul ticyclic cycloal kyl groups may have 2 or 3 fused cycloal kyl rings or
contain bridged or caged cycl oal kyl groups. Cycloal kyl substituents nay be
pendant from a substituted nitrogen or carbon atom or a substituted carbon
atomthat nmay have two substituents nmay have a cycl oal kyl group, which is
attached as a spiro group. Exanples of cycl oal kyl groups include

cycl opropyl, cyclobutyl,. cyclopentyl, or cycl ohexyl as | | ri dged or
caged sat urwWOoeesfB:@l gr oups such as nor bornane or adanﬁﬁ?’\é\fﬁ%’w{?g}@gg] In the
term "cycl oal kyl (al kyl)", cycl oal kyl and al kyl are as defined above, and
the point of attachnment is on the al kyl group. This term enconpasses, but
is not limted to, cyclopropylnethyl,lxyclohexyl nethyl, and

cycl ohexyl met hyl . WO 2006/ 083271 PCT/ US2005/ 017308 13 [006Q] As used
herein the terpoehr uehssd Heeincthe foox taycldgkyleashaxamide orefersty 8 Finalyl Eg¥RASp as
defi ned ahove attached through D (G 'tﬁg‘gm lofoub cotaledtigal kyl
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bri dge ( 0y, taf aranotdingistitd, trifludiomettyl, difigowgetyhZiflgorogpyh MEPENER as” used
her ei n reiﬂers b fluoro, chloro, brono, or iodo. [0064] As used herein,
u,orolet

“het er oar ndi cates a stable 5- to 7-nenber nocycli.c,.ar icring

whi ch cont ai ns[0p62)rfiHrloatkogy" i’éﬂicateﬁa§ﬁﬂ$ﬁ%ﬂ?ﬁ?@%¥ﬁ%€hf%@u%ﬂg% er oat ons

chosen fraom MntadtohQFRIdAI)Ng ring atons being carbon, or a
oxgg%hggg%eadagygg‘no ralto ) ng.

stabl e bicy tTicyclic systemcontgjning at least o7
mermber ed ar oma{d063]r THealp"\whihelpset aﬁeﬂéerF‘r“é%JFrf tq Jgper ,"{‘18?0’5?‘?1‘%;%52) dé’rrbodi ment s

froml to 2, hﬁg)@{ O&t QB n&BASBRebiMMiMNicatts agable S, toiitdmberdmionpayglic r i ng
atons bei ng ca or}. When the_total_ nupber

| of , S.an i
het er oar y| argmaigsing sshichegataips ﬁ?‘ﬂéé‘b3’ﬁéf“es?‘88f’8ms%“5?ngs %%"?i g);%? géctgﬂ%t&?% one
anot her. | fy IS fkEh b 88 Stk reikifing eihgbtombibéing cartwh, @8 aatabllediceligs in t he
heteroaryl group |s not. nore taan gt'o Jlembsereﬁaé{'grrllaﬁyhgé&Miclpgo%ta?r{srﬂ%gx iRat the

tricyclic system containing at least one .

- 3, or in some embodiments from 1 to 2, 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. Itis particularly preferred that the
total number of S and O atoms in the aromatic heterocycle is not more than 1. Examples of

~ heteroaryl groups include, but are not limited to, oxazolyl? pyranyl, pyrazinyl,
pyrazolopyrimidinyl, pyrazolyl, pyridizinyl, pyridyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl,
thiazolyl, thienylpyrazolyl, thiophenyl, triazolyl, benzo[d]oxazolyl, benzofuranyl,
benzothiazolyl, benzothiophenyl, benzoxadiazolyl, dihydrobenzodioxynyl, furanyl, imidazolyl,
indolyl, and isoxazolyl. B

[0065] The term "heterocycloalkyl” indicates a saturated monocyclic group contamning
from 1 to about 3 heteroatoms chosen from N, O, and 8, with remaining ring atoms being
carbon, or a saturated bicyclic ring system having at least one N, O, or S ring atom with the
remaining atoms being carbon. Monocyclic heterocycloalkyl groups have from 4 to about 8 ring
atoms, and more typically have from 5 to 7 ring atoms. Bicyclic heterocycloalkyl groups

typically have from about five to about 12 ring atoms. The size of a heterocycloalkyl group may



total nunber of S and O atons in the aromatic heterocycle is not nore than
1. Exanples of heteroaryl groups include, but are not limted to,
oxazolyl, pyranyl, pyrazinyl, pyrazolopyrimdinyl, pyrazolyl, pyridizinyl,
pyridyl, pyrimdinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl,

t hi enyl pyrazol yl, thiophenyl, triazolyl, benzo[d]oxazolyl, benzofuranyl,
benzot hi azol yl , benzot hi ophenyl, benzoxadi azol yl, di hydrobenzodi oxynyl,

furanyl, imdazolyl, indolyl, and isoxazolyl. [0065] The term
"het erocycl oal kyl " indicates a saturated nonocyclic gr oug cont/ai 3r})i ng from
1 to about WOReAs@S®At oms chosen fromN, 0, and S, withECAHEINYHEFi ng at ons

being carbon, or a saturated bicyclic ring system having at | east one N,
O, or-Sring atomwith the remining atons bei ng carbon. Mpnocyclic

het er ocycl oal kyl groups have from 4 toldabout 8 ring atons, and nore
typically have from5 to 7 ring atons. Bicyclic heterocycl oal kyl groups
typi cal | yphgvé ythematberisf fugeabomatabotht so2p rintipsaFormsampine @ ze of a
het er ocycl oal kyl group ma 064 08 S3RKain gi ven
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het er ocy c [ERahpyd of Geeiopgclaiiyl SburSlinhide yorphelindpinemeifyh pasdl ghdups.

Exanpl es of t@?ﬁi 0oC csl oal kyl groups include norpholinyl, piperazinyl,

pi peri di nP¥™® 5&9 ol i di nyl groups. [0066] The term "heteroc clui c group"
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ed to its endant_. group at any. hetero bon at om
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s stable. A nitrogen atom.in the hefer
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quaternized. It is preferred that the total number of heteroatoms in a heterocyclic groups is not
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more than 4 and that the total number of S and O atoms in a heterocyclic group is not more than
2, moré preferably not more than 1. Examples of heterocyclic groups include, pyridy}, indolyl,
pyrimidinyl, pyridizinyl, pyrazinyl, imidazolyl, oxazolyl, furanyl, thiophenyl, thiazolyl, triazolyl,
telxaiolyl, isoxazolyl, quinolinyl, pyrrolyl, pyrazolyl, benz[b]thiophenyl, isoquinolinyl,
quinazolinyl, quinoxalinyl, thienyl, isoindolyl, dihydroisoihdolyl, 5,6,7,8-tetrahydroisoquinoline,
pyridinyl, pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, morpholinyl,
piperazinyl, piperidinyl, and pyrrolidinyl.

[0067] Additional examples of heterocyclic groups include, but are .not limited to 1,1-
dioxo-thieno-tetrahydrothiopyranyl, 1,1-dioxothiochromanyl, 1,4-dioxanyl, 5-pteridinyl,
tetrahydroindazolyl, azetidinyl, benzimidazolyl, benzisoxazinyl, benzodioxanyl, benzodioxolyl,
benzofurazanyl, benzoisoxolyl, benzopyranyl, benzopyrazolyl, benzotetrahydrofuranyl,
benzotetrahydrothienyl, Bcnzothiopyranyl, benzotriazolyl, benzoxazinyl, benzoxazolinonyl,
benzoxazolyl, beta-carbolinyl, carbazolyl, carbolinyl, chromanonyl, chromanyl, cinnolinyl,

coumnarinyl, dihydroazetidinyl, dihydrobenzisothiazinyl, dihydrobenzisoxazinyl,



nore than 4 and that the total nunber of S and O atons in a heterocyclic
group is not nore than 2, nore preferably not nore than 1. Exanpl es of
het erocyclic groups include, pyridyl, indolyl, pyrimdinyl, pyridizinyl,

pyrazinyl, imdazolyl, oxazolyl, furanyl, thiophenyl, thiazolyl, triazolyl,
tetrazolyl, isoxazolyl, quinolinyl, pyrrolyl, pyrazolyl, benz[b]thiophenyl,
i soqui nolinyl, quinazolinyl, quinoxalinyl, thienyl, isoindolyl,

di hydr oi soi ndol yl, 5,6, 7, 8-tetrahydroi soqui noline, pyridinyl, pyrimdinyl,

furanyl, thyg qm&ﬂmgﬁirolyl pyrazol yl, pyrrolidinyl, nogdhabdosyirsos
plpera2|nyl pt peridinyl, and pyrrolldlnyl [ 0067] Additional exanples of

heterocycllc groups include, but are not limted to 1, 1-
di oxo-t hi eno-t etrahydr ot hi opyranyl , 1,i-dioxothiochronany|, 1, 4- di oxanyl
5-pteridinyl, tetrahydroindazolyl, ?idinyl benzinidazolyl

benzi soxazi nyl , benzodi oxa di Z3
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phenot hi az(i m(,kahnph RiRQE RIS hahyl, t%?&bﬁﬁaaauﬁymﬁw &Mydrmﬂiﬂéﬂwiﬂmyl

pyrazol opytazi ny razolopyrlda2|nyl y.razol opyr,
pyr azol opWF@W@PWVWOPWEW@tdfﬂ“ﬁﬁh@ﬁwmldﬂyﬁsgﬁﬁéf '}d/’i?hrwl? pyri dazinyl,
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tetr ahydr oiembaérggwammm tetrahydroqumolm tetraLydroth:enyl
tetrahydrotriazolopyrimidyl, tetrahydrotriazolopyrazinyl, tetrahydrotnazolopyndazmyl

tetrahydrotriazopyridinyl, tetrazolopyridinyl, tetrazolyl, thiadiazolyl, thieno-
tetrahydrothiopyranyl, thienyl, thiochromanyl, triazinyl, triazolopyrazinyl, triazolopyridazinyl, -
triazolopyridyl, triazolopyrimidinyl, triazolothiophenyl, and where possible, N-oxides thereof.

[0068] As used herein an "imino" group is a group of the formula C=N, where the carbon
atom additionally contains two single bonds. An "alkylimino" group contains an alkyl group as
defined above covalently bound to the nitrogen atom of an imino group. When specified the
alkyl portion of an alkylimino group may be optionally substituted.

[0069] As used herein a "thiocarbonyl" group is a group of the formula C=S, where the
carbon atom additionally contains two single bonds.

[0070] The term "pharmaceutically acceptable salts" includes derivatives of the disclosed
compounds wherein the parent compound is modified by making non-toxic acid or base salts

thereof, and further refers to pharmaceutically acceptable solvates of such compounds and such



t et rahydroi m dazopyridyl, tetrahydroi m dazopyrim dyl,

t et rahydroi soqui nolinyl, tetrahydropyranyl, tetrahydropyrazol opyrazinyl,

t et rahydr opyrazol opyri di nyl, tetrahydropyrazol opyri m dyl,
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acid. Such reactions are typically carried out in water or in an organic solvent, or in a mixture of

the two. Generally, non-aqueous media like ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile are preferred, where practicable. Lists of additional suitable salts may be found, e.g.,
in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., p.
1418 (1985). | '

[0071] The term "prodrugs” includes any compounds that become compounds of
Formula I when administered to a mammalian subject, e.g., upon metabolic processing of the
prodrug. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate and
the like derivatives of functional groups (such as alcohol or amine groups) in the compounds of
Formula I

[0072] The term "therapeutically effective amount" of a compound of this invention
means an amount effective, when administered to a human or non- human patient, to provide a
therapeutic benefit such as an amelioration of symptoms, e.g., an amount effective to decrease

the symptoms of a viral infection, and preferably an amount sufficient to reduce the symptoms of



conpound, a basic or acidic noiety, by conventional chem cal nethods.
Cenerally, such salts can be prepared by reacting free acid forns of these
conpounds with a stoichionetric amount of the appropriate base (such as
Na, Ca, My, or K hydroxi de, carbonate, bicarbonate, or the like), or by
reacting free base fornms of these conpounds with a stoichionetric anount of
the appropriate acid. Such reactions are typically carried out in water or
in an organic solvent, or in a mxture of the two. Generally, non-aqueous

media |ike et herd et hyI acetate, ethanol, isopropanol, or ace 0751| trile are
preferred, WEAUS2Lticable. Lists of additional suitabfBULEBPTELy pe
found, e.g. in Rem ngton's Pharnmaceutical Sciences, 17th ed., Mck

Publishi ng Corrpany, Easton, Pa., p. 1418. (1985). [0071] The term
‘prodrugs” includes any conpounds that lhecone conpounds of Fornula | when

adm ni stered to a mammmal i an subject, e.g lEﬂ[;{)\/on met abol i.c_processing of the
prodrug. ExERY isfectih. MW@Q@WW@%@ Pabmts gngsem pvifplipfactiop maypolt 5t e,

formate ar}') tLhe Wrﬁs &%gmgtnﬁgctéd' ‘Tﬁu%éﬂ(ﬁxhéﬁﬂ? e@écu{'élﬁﬁ;dn%f&'coﬁﬁ@ﬂ@& (such

as al cohol” or a@m'ne groups) in the conpounds of Fornula l 072]. The term
"t her apeutalse an arpoust subiei¢ny &0 RIAYSOtH sigrificant I%Wﬁtgnlﬂ“’a‘ttwrgd“f’?\@% #eERl° means

~an anount l&fei] Erhé’&w;r%ﬂb&ﬁéﬁﬁ'ih@bﬁfeﬁ@ Hi®ddBscRi B tisRties N AsigniTiéhMoRadel ent, to
prOVI de a erapeutic benefit such as an arTE||0rat|0n Of?sgizgté‘){{%, e.g.,

an anount OéfeﬂE‘@PP {rethe detertabledabof ipyg oyirghangihedicss apydetecipbl and

pref er abl y, aghcalgngx@ﬁﬁczﬂtflah@aaﬁmd PaRankcRit 6 of fisGATREAENES sus 20QEHO3327 1
PCT/ US2005/ 0173 17 an HCV infection. In certain circunstances a patient

suf fering test. ke PR 8 i nfection may not present synptons of being

i nfected. Thusoara herapiehi Sakddherid ey enpgenetiticleaiens f exapelndpienidal so an
anount suffici ent to prevent a S|1g9%f| cant mgrea e. or S|O%§|f ca Iy reduce

t he det ectcstnig: aF’é\?‘ePha&‘F or Yirug capahle o1 repljcatiqn Iprg ey pader jt oy gonpol 2 ke

qt PER s bl ood,
serum or Iﬁdyﬂ)‘éldﬁl&‘erRNA%IQINAhﬁ‘(BdﬂiybdkﬁngaﬁﬁoutﬂHsmﬁﬁﬂCtI on in the det ect abl e
| evel of virus j ant, bodgi e

[ .vjral t,ect ch
statistically SO4Hi f‘P‘gﬁﬁf‘m & &Y er‘l%%} am%%ﬁ”gnﬁw C em &ng%sa%'g 5\Is‘?‘t (lﬁc al
si gni fi carea &Mﬁbulé,&:ltﬁiruﬂﬁhtor aouEe stragled and isingle s'srarﬁect) 5he AGERof #s " r epI i con"
as used herel cl udes ic ele f I
cosnid, ba® @mei@}ﬂ‘g@%qugtr‘c c%f’ara rlmcurf%%nenplhl?élsﬁégﬁ? .%}eg%c? nﬁoﬁi ®its own
control . a seqhéenm ntruqmy ofmpmwhenucmcdrmmwmbm@}crﬂ@d b¢rﬁg F@O@#ngd@u bl e
str anded 007!‘5%] for%’le% lOI'l o p?‘é:vll ng tgg sea‘uengéjﬁltﬁé é;tO%Ch-gCCHRA.eCL” e as Used her el n

refers to

VIRAL INHIBITORS

[0075] As disclosed above, the invention pfovidescompounds and salts of Formula I as
defined above.

[0076] Additionally the invention includes compounds and salts of Formula I, which has

the same chemical structure as Formula I shown above,

S

X_ .Z J\ Vo LA
/\N N/\W 2

ATTY ' |
R Rz Formula I
but in which tl;e variables A} A2, Ri, R, X, Y, Z, V, and W are defined as follows:

A;and A; are independently C;-Cypalkyl, C,-C)zalkenyl, C3-Cg cycloalkyl, or a partially
unsaturated or aromatic carbocyclic group, or a saturated, partially unsaturated, or aromatic
heterocyclic group; each of which A and A, is substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c).

{0077] Where



RNA nol ecul e, either single or double stranded and, if single stranded, the
nol ecul e of its conplenentary sequence in either linear or circular form

I n di scussing nucleic acid nol ecules, a sequence or structure of a
particul ar nucleic acid nol ecul e can be described herein according to the
normal convention of providing the sequence in the 5 to 3 direction.

VI RAL | NHI BI TORS [ 0075] As di scl osed above, the invention provides
conpounds and salts of Forrmula | as defined above. [0076] Additionally t he
I nvention includes conpounds and salts of Fornmula I, which ha he sane
cheni cal st VO824 Fornula | shown above, S A 1- 1XP9T/US§T§/° i V-1 W A2
Rl R2 Formula | but in which the variables Al,A2, R1, R2, X, Y, Z V, and W
are defined as follows: Al and A2 are independently Cl-ClZaIkyI,

C2- Cl2al kenyl, C3-C8 cycloalkyl, or a partially unsaturated or aromatic
carbocyclic group, or a saturated partially unsaturated, or aromatic

het er ocyclic g(ab&pxﬂer@a@ﬁnﬂbﬁhmfémﬂh@loﬁndl}’}@x}’:s?ym%@ﬂlp?’ﬂﬂt@dww’ 4P¥to 5

substitue and (c). [0077] Where WO
2006/ 0832??%%%@3’0%%%@&@ aﬁ&e{lgg@l)r?éuec%gndent chosen fr om hal ogen,

I
hydr oxy, cyandb) iamdeagendently cepsemftem '@@M’I Co-(erikpy! *f:}éﬂ 1, C1-gpglkoxy,
Cl- C2hal ogl I hosen from
Ch e oy, Shsabaaldigy, s oy

CBa{ken | oxy,
Cl- C4al koﬂye(ﬂ@’l)a@mal w1y an%(ﬁo@elkyé@;@p'gyfhal% Q@Csailﬁaaox], Cygplkanoyloxy,

Coal kyl ) ag 1kd”x"9£h?oon§i”%&b @l %%Jﬁﬂc&l}ﬁmoﬂﬁﬁhe @éﬁt%yéloal@cﬁﬁ@daiﬁﬁﬁow
C2- Cgalkanoy oxYy, koxycarbo

di - ( C1- Coaiokgriand ér@t»@a Eu qenide; ﬁyéawﬂvew %&e&s@!@fﬂ%& Cr-Ggikgsuliyy
di - (C1- Cog)duy) ¢§M®ﬁgmﬁg1QQ1 Cl- C6a|ky|th|o aryl ( Co- C4al kyl ) t hi o,
Cl- Coeal kyl sul fi nyl and al k where Gis
chosen from - ( TﬁR*Whﬂeﬁﬂ%$§§ﬂ§¥ #%9%@?“’(%é;éfwgﬁ?CHz)n,-, and
- ( CH2) nN( Gidg,jio(C [ RAN(GYINCE).S, wMexpermﬁﬁ alelndefenddntly @, 1,2, 3,0r44ndand Ra
ICZ ICQ ?rg ﬁ g 2{? gslrl;[ulte%endent?y cﬂogx[l ate e%ghhoc%gr%e%gé nrg %Jc@%@oﬁ%n,cﬁ 7Crr|10% cykol
heterocycloalkyl, Cs-Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl,
tetrahydroisoquinolinyl, tetrahydropyridyl, aryl, and heteroaryl.
[0078] Each of which (b) and (c) is substituted with 0 to 5 substituents independently
chosen from halogen, hydroxy, amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C-
Calkyl)amino, C2-Csalkanoyl, C,-Csalkoxycarbonyl, C;-Czhaloalkyl, C;-Cohaloalkoxy, and
phenyl;
wherein at least one of A; and A, is a catbocyclic group or heterocyclic group substituted
with 0 to 5 substituents independently chosen from (a), (b), and (c).
{0079] X and W are independently O, S, NR, or absent, where R is hydrogen or Ris G-
Cgalkyl or aryl(Co-Caalkyl), each of which is substituted with 0 to 5 substituents independently
chosen from halogen, hydroxy, cyano, amino, nitro, oxo, C1-C2haloalkyl, Cl;CZhaloalkoxy, Ci-
Céalkyl, C1-Céalkoxy, and mono- and di-(C1-C6alkyl)amino.
[0080] V is C1-C6 alkyl, C2-Cé6alkenyl, C3-C7cycloalkyl, or absent; Y is C1-C6 alkyl,
C1-C6 alkyl substituted with C3-C7cycloalkyl, CZ;CGalkenyl, C3-C7cycloalkyl, or absent; and
when V is absent, W is absent.
[0081] Z is carbonyl, thiocarbonyl, or imino.
[0082] R1 and R; are independently hydrogen; or
C1-Cealkyl, C»-Cs alkenyl, or C,-Cg alkynyl, each of which is substituted withOto 3
 substituents independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, C;-Czhaloalkyl,

and C;-Cshaloalkoxy, or R; and R; are joined to form a 5- to 7-membered saturated or mono-



het er ocycl oal kyl , C5-C obi cyclicheterocycl oal kyl, indanyl,
tetrahydronapt hyl, tetrahydroi soquinolinyl, tetrahydropyridyl, aryl, and
het eroaryl. [0078] Each of which (b) and (c) is substituted with O to 5
substituents independently chosen from hal ogen, hydroxy, am no,

Cl- C4al kyl, C1-C4al koxy, nono- and di-(Cl- C4al kyl )am no, C2-C4al kanoyl ,

C - C4al koxycar bonyl, d -C2hal oal kyl, Cl-C2hal oal koxy, and phenyl; wherein
at |east one of Al and A2 is a carbocyclic group or heterocyclic group
substituted with O to 5 substituents independently chqgsen. fr (b),
and (c). [O0OPIP6RBIEAI W are i ndependently 0, S, NR, or §6@§ﬁ°t°3ﬁyv\#ere Ris
hydrogen or Ris Cl- C6al kyl or aryl (Co-C4al kyl), each of which is
substituted with O to 5 substituents independently chosen from hal ogen,
hydroxy, cyano, anmino, nitro, oxo, Cl-®hal oal kyl, C1- CZhaI oal koxy, Cl-
CBal kyl, Cl1-C6al koxy, and nobno- and di - (Cl- C6al kyI ) am no.__[ 0080 s Cl C6
al kyl | Quﬁ%}a&ﬂﬁyg optioBalG7@ytinieg duy kdditmaldistseatom chiojen fom R ap | Cl -

al kyl subst | / < m(b?tsgcl oal kyl , or
absent; ai§'° g&h@ﬂ Wf‘?tbereggﬁ'gtgrﬁfeﬁ%w s(;(g‘%gtg%agﬁ%l&w{mﬁd? car 8

t hi ocar bosykstituenks indeperdently] (hOBA]froml halpgen, P@f@?ﬁ’ea@ﬁ?&é‘péﬁ ﬁ%ﬁ%g en; or

Cl- Ceal ky I whi ch is substi tut ed
with 0 to“‘\?“c"saﬂ%glt(?:f geq@)afnngépeng;g QIP( y%%(%enﬁ?%(l)%kﬁal O%En hydr oxy,

am no, Cl- CAal Ressy SudBlco@Phraride ailklyd referrathie aegenppred fdioRBUy IA0r R1 and R2 are
joined to forr 52l FERA SorRI 2106 FOBRRAAA

PCTI US2005/ m%@é?Tfé%ﬁ%‘%{étg%gﬁg’dﬁ@bggt@?%“ﬁé| | y containing one additional
het er oat omhedeimsen Kripahshit, Bis Adgedbeent: which 5- to 7-nenbered saturated or
nono-unsaturated ring is substituted with O to 3 substituents

i ndependent|y chosen from hal ogen, hydroxy, amn le- CAal koxy,
mono- and di - (0M85CA&E WPB%mPﬁb’gdeﬁio‘@H‘éqséﬁ4 Wacﬁﬁﬁ%lacf?ﬁa% °sal tS%)oxy [ 0083]
Such conp%&gﬁam el referred to as conpound of Fornmula I A . [0084] The

i nvention also 1ncludes conpounds and salts of Fornmula | and Forrmula I A
wherein when X i s absent, Qal s@ absent . [ 0085] The invention provides
conpounds and phar maceut |,§al I/“\ tab{/e saplts of Formula IB, wherein

R1 R2 Formula IB '

Ayis di—(C;—Cgalkyl)amino, an N-(C;-Csalkyl)-N-phenyl-amino group, an N-(C-Cgalkyl)-
N-pyridyl amino group, a 5- to 7-membered monocyclic heterocycloalkyl group covalently
bound to a point of attachment in Formula IB via a Nitrogen atom, a 5- to 7-membered
monocyclic partially unsaturated heterocyclic group covalently bound to a point of attachment in
Formula IB via a Nitrogen atom, a 5- to 7- membered heterocycloalkyl group covalently bound
to a point of attachment in Formula IB via a Carbon atom which is adjacent to a Nitrogen atom,
or an 8- to 11- membered bicyclic heterocycloalkyl in which the rings are fused or spiro
covalently bound to a point of attachment in Formula IB via a Nitrogen atom.

[0086) Az is C3-C8 cycloalkyl, a partially unsaturated or aromatic carbocyclic group, or a
saturated, partially unsaturated, or aromatic heterocyclic group.

[0087] Each of which A; and Az is substituted with O to 5 substituents independently
chosen from (a), (b), and (c), where

(a) is independently chosen from halogen, hydroxy, cyano, amino, nitro, 0xo, -COOH,
-CONH,, -SO,NH,, -SH, C;-C;haloalkyl, and C;-C;haloalkoxy,

(b) is independently chosen from C;-Csalkyl, C;-Cealkenyl, C,-Cealkynyl, Ci-Cealkoxy,
C,-Cgalkenyloxy, C;-Caalkoxy(C;-Caalkyl), amino(Ci-Cs)alkyl, mono- and di-(Cy-
Cealkyl)amino, mono- and di-(C,-Caalkyl)aminoC,-Caalkyl, C;-Cealkanoyl, C2-Csalkanoyloxy,



OS A, Y)LNAN'"IV-, WA2 RL R2 Formula IB Al is di-(Cr-Csal kyl)am no, an
N- (Cl - Coal kyl ) - N-phenyl -am no group, an N (Cl-C6al kyl)- N-pyridyl am no
group, a 5- to 7-nmenbered nonocyclic heterocycl oal kyl group covalently
bound to a point of attachment in Formula B via a Nitrogen atom a 5- to
7-menbered nonocyclic partially unsaturated heterocyclic group covalently
bound to a point of attachnent in Forrmula 1B via a Nitrogen atom a 5- to
7- nenbered heterocycl oal kyl group covalently bound to a point of
attachnent in Fornmula IB via a Carbon atom which is adj N|trogen
atom or aW OZYE32Y - nenber ed bi cyclic heterocycl oal ﬁﬂg&oog 17 ;

rings are fused or spiro covalently bound to a point of attachnent |n
Formula 1B via a Nitrogen atom [0086] A2 is C3-C8 cycloal kyl, a partially
unsaturated or aromatic carbocyclic gr89 p, or a saturated, partially

unsaturated, or aromatic heterocyclic_group. ﬂ'&ﬁ%in y(ﬁ g)g\#@ and A2

i s subst i CQGealkasiyebadyk gnanos gsdi{E ikl ramps xraglhe’( a),

(b), and 15sulHARRENAELTLY 1RO QST icamlmb,cfgarhalkbiytdﬁmyw,
cyano, am%r?go a\r‘:(ﬁ%{gz(@hky%u 00H, 5 Ea%' 02NIEI24 -SH, Cl1-C2hal oal kyl, and
Cl - C2hal oahd<6x§2§aﬂ<(yt$}llf¢1§’1,|aﬁfblependent |y chosen from Cl - Céal kyl, C2-Csal kenyl :

C2- Goal kynyl, (3 Com, b’vﬁe&mls @%sgﬁ@ddchm)gxurc@m@mzmm@n ~Caal kyl ),
am no( Cl - C6) al }

: - |
o Cackomans ST s v b s o2 s
200?/C 28:&% 7 I1 ) Plc)ﬂ Q%%Qp&ﬁg%l §3Rker ) cadll ocbiithbofoncay b@wbqlkyl rﬁzr@moamchcd
a car poxam ae, am \ - an
- Gl o) e s art e A oh sl R R aTt, o B
Cﬁ Coal FW}&%&[—&@E)/Each 0B RficEb) @ﬁedcywsmhmawlm oamﬂsm)mms inddRavdonthe G i s
cnosen rom -

2) " - CAal kenyl A CHZ) m and
- (CH2) nN( (91!2-“)3&\&0“\%@8%“ ydIpy> AP %&qﬁlié%% P8 O(‘%é di . or 4 and Ra
| s i ndependgmilamifd) € @alkinofaCRCatoyydatbong, @w@:halm;@h@a#lm and
C7rmno§ﬁgl 1.C heterocycl oal kyl, Cs-Ctobicyclicheterocycloalkyl, indanyl,
tetrahydr ‘ﬂ%hyl aryl, and heteroaryl. Each of which (bz and (c) IS
substituted witwisD tSQNR, au:bsant twher Rsis hyshiegse ook ist1yCeallslos arl(Co-EralyRt ogen,

hydroxy, aetgcl? or whu::lh is sél‘)st: fed with 0548 Ldﬁgﬂentsrm&gend@rﬁg cHbseh Fbm halogen,

hydroxy, cyano, amino, nitro, oxo, C;-C;haloalkyl, C-Chaloalkoxy, C-Csalkyl, C,-Cealkoxy,
and mono- and di-(C;-Csalkyl)amino.

V is C;-Cs alkyl, C2-Csalkenyl, C3-Crcycloalkyl, or absent; and when V is absent, W is
absent.

Y is C;-Cs alkyl substituted with 0 or 1 of C3-Cicycloalkyl, a 5- to 7-membered
mbnocyc‘lic heterocycloalkyl, or 8- to 11- membered bicyclic heterocycloalkyl in which the rings
are ﬁsed or spiro; each of which substituted with 0 to 3 substituents independently chosen from
halogen, hydroxy, cyano, amino,'nitro, C,-Caalkyl, C;-Csalkoxy, mono- and di~(C;-
Cjalkyl)amino, C,-Cphaloalkyl, and C;-Czhaloalkoxy; or Y is absent.

R, and R, are independently hydrogen, or

C;-Cealkyl, C>-Cs alkenyl, or C>-Cg alkynyl, each of which is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, C,-C;haloalkyl,
and C,-C;haloalkoxy, or R; and R; are joined to form a 5- to 7-membered saturated or mono-
unsaturated ring optionally containing one additional heteroatom chosen fromN, S, and O,
which 5- to 7-membered saturated or mono-unsaturated ring is substituted with O to 3
substituents independently chosen from halogen, hydroxy, amino, C,-Caalkyl, C,-Csalkoxy,

' mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and C;-Cohaloalkoxy.



C4al kyl ) am no, C2-C4al kanoyl, C -C4al koxycar bonyl, Cl-C2hal oal kyl ,

Cl - C2hal oal koxy, and phenyl Wis 0, S, NR, or absent, where R is hydrogen
or Ris Ct-C6al kyl or aryl (Co-C4al kyl), each of which is substituted with
O to 5 substituents independently chosen from hal ogen, hydroxy, cyano,
amno, nitro, oxo, C-C2haloal kyl, Cl-C2hal oal koxy, Cl -C6al kyl,

Cl- Coal koxy, and nono- and di-(Cl-C6al kyl)amno. Vis O-C6 al kyl,

C2- Coal kenyl C3-Crcycl oal kyl, or absent; and when V is absent, Wi S

absent. %ﬁob&@sﬁi kyl substituted with 0 or 1 of @ﬁ%ﬁ% , a 5-

to 7- nenbere nonocycli.c heterocycloalkyl, or 8- to 1 ered blcycllc
het erocycl oal kyl in which the rings are fused or Spiro; each of which
substituted with O to 3 substituents independentry chosen from hal ogen,
hydr oxy, cyano, anino nitro Ct- C4a|k , Cl-C4al koxy, nono- and di - (Ct-

C4al kyl') am no, - C2hal oa) k and - and

R2 are i ndeperf@%ﬂ | Kpe H'S}'ﬁﬂt'@@ Wv‘dﬁ?c"@lm Iaﬂé/faﬁs @‘1%{]?138%“}‘ o?n%g&’ *Cs

al kynyl , gmeh. of which is substltuted with O to 3 substituents

[ ndependent ly chosen from hal o hydr px m

Ct - C2hal oal ky| [00894 e gsyensop gro ,°“'6‘£ agé Saﬁﬁiﬁg}oﬁﬁr‘%]@ ﬁ“d’fhhz&' 858 m a 5-

to 7-menber ﬂdwm@mfsat:ﬁsl &fin WhishY 1klnGH£-l$ﬁt&tiﬁdad wiith §3-Qedytlosialll yyrotidingl ovi ng one
addi ti onal . hetei.oatom chosen fromN, S, and 0, which 5- to 7-nmenbered

sat ur at ed PBF%BYo- unsat urated ring is substituted with 0 to 3 substituents
i ndependent |y [obmqsameirrveﬁﬁohalsogmmdeiwpom;ds ahsaiesonf FainuGAE ikythichCl - C4al koxy,

nono- and _di K | o WO
2006/ 0832712 ?@W@%%%@Mdgﬂof gzp kyﬁﬁndyomr'f\r/eenrll “ld‘é’r‘]e“gr%g?l la‘gﬂ‘lsA(cormounds
and sal tsm:ichﬂnrandlkaarbEdepvnddntlzhydvbgndrwmyle absent. [0089] The invention
provi des conp J Yrd ent; or in
which Y is - CI—E’Bgﬁ Vg@%“i’? eEQJmnﬁéLl@dsaﬁd ﬂﬂ(@uﬁﬂgalﬂﬂ CchcI oal kyl ,
pyrrolidinyl, Bsis beq.’ierchdﬂcyiybheni’lomﬂ}fl Wpbthyhpeimidioyl, pirazinybroewdothiszolyb npounds

d | t
gﬂ cia| kslngfxzo %g}ohe lﬁamﬁﬁ ]g?cﬂ %cﬁfs%uﬂs&t%ﬁ%ﬂ%% kxudgﬁg&%gegr gr

i ndepende nmdeyeﬂdyrd}fycyg@nn 6Pm I@I Gby Im.ld ©-

[0092] Where:

(a) is chosen from halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONHy, -
SO,NH;, -SH, C;-C;haloalkyl, and C,-Czhaloalkoxy,-

(b) is chosen from C;-Cgalkyl, C,-Cgalkenyl, C;-Csalkynyl, Ci-Cgalkoxy, Cp-Cesalkanoyl,
and C;-Cgalkoxycarbonyl, and

(c) is -GR, where G is chosen from -(CHa),-, C;-Caalkenyl, C;-Caalkynyl,
-(CH2)yO(CH2)mm-, and -(CH2)sN(CHz)q-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is independently chosen at each occurrence from Ci-Cgcycloalkyl, piperidinyl, piperazinyl,

morpholinyl, tetrahydroisoquinolinyl, indanyl, tetrahydronaphthyl, phenyl, pyridyl,
benzothiophenyl, and benzofuranyl. Each of which (b) and (c) is substituted with 0 to 5
substituents independently chosen from halogen, h&droxy, amino, C;-Casalkyl, C;-Csalkoxy,
mono- and di-(C;-Csalkyl)amino, C,-Cjalkanoyl, C;-Csalkoxycarbonyl, C,-Czhaloalkyl, C;-
C;haloalkoxy, and phenyl. |
[0093] The invention also includes compounds of Formula II
S

/”\ PN

J Z.
v
Ri Rp

and the pharmaceutically acceptable salts thereof.

Formula II




[ 0091] The invention provides conpounds and salts of Fornmula IB in which A2
is Cs-Crcycloal kyl, phenyl, pyridyl, naphthyl, pyrimdinyl, pyrazinyl,
benzothlazolyl benzodioxyl, qui nolinyl, or isoquinolinyl, each of which
is substituted with O to 5 substituents independently chosen from(a),

(b), and (c). [0092] Where: (a) is chosen from hal ogen, hydroxy, cyano,

am no, nitro, oxo, -COOH, -CONH2i - SO2NH2, -SH, C, -C2hal oal kyl, and

Cl - C2hal oal koxy, (b) is chosen from d -C6al kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl- C6al koxy, C2-C6al kanoyl, and Cl-Csal koxycar bonyl, andn%%h S GRawher e
Gis chosenWaBMOSEED) |- C2- Caal kenyl, C2-Caal kynyl i@ ESFCHz)m
and -(CH2)" N(CH2)m, where n and mare |ndependently o, 1, 2, 3, or 4 and
Ra is independently chosen at each occurrence from C3- CSCycIoaIkyI,

pi peridinyl, piperazinyl, norpholinyl 22tetrahydroi soquinolinyl, indanyl,

t et rahydronapht hyl, phenyl, pyridyl, benzothiophenyl, and benzofuranyl.
Each of which (b) and (c) is substituted wwth O to 5 substituents

i ndependently chosen from hal ogen, hydroxy, am no, Cl-C4al kyl, Ci1-C4al koxy,
nmono- and di- (G -C4al kyl )am no, C2-C4al kanoyl, C -C4al koxycar bonyl,

G - C2hal oal kyl , Cr C2hal oal koxy, and phenyl. [0093] The invention also

i ncl udes conmpounds of Formula Il S J Z N~ N-v-1"A2 1 | 2 R R2 Fornula
Il and the pharmaceutically acceptable salts thereof. WO 2006/ 083271

PCT/ US2005/ 017308 22 WD 2006/ 083271 PCT/ US2005/ 017308 23 [0094] In
Formula Il the variables A2, R1, R2, J, V, and Z carry the follow ng
definitions: A2 is C3-C8 cycloalkyl, or a partially unsaturated or
aromatic carbocyclic group, or a saturated, partially unsaturated, or
aromatic heterocyclic group substituted with O to 5




substituents independently chosen from (a) hal ogen, hydroxy, cyano, am no,
ni-tro, oxo, -000H, -CONH2, -SO2NH2, -SH, Cl- C2hal oal kyl, and
Cl- C2hal oal koxy, and (b) G -Ce6al kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl- Coal koxy, C2-C6al kenyl oxy, Cl- C4al koxy(Cl-C4al kyl), am no(Cl-C6)al kyl,
mono- and di - (Cl- C6al kyl )am no, nono- and di-(Cl- C4al kyl )am noGC - C4al kyl ,
C2- Coal kanoyl , - C2- C8al kanoyl oxy, Cl-Csal koxycarbonyl, -nono- and

i-(CG -C6a|ky|)carboxanide, (C3-C70yc|oalkyl)carboxanide nono- and di-(d -

Cl- Coal kyl sul finyl, and Ci1- CBaIkyIsquonyI and (c) -GRa where Gis chosen
from-(CH2),,-, C2-C4al kenyl, C2-C4al kynyl, (CH2)nC(CH2)n1 and
-(CH2)"N(CH2) m, where n and in are |ndependently , 1, 2, 3, or 4; and Ra
i s i ndependent|y chosen at each occurr&ice from C3- C8cyc|oa|ky| -
- C2-Cr7monocyclic heterocycl oal kyl, C5- CloblcycllcheterocycloalkyI, i ndanyl ,
tetrahydronapthyl, aryl, and heteroaryl each of which (b) and (c) is

substituted w fobod ? Iﬁ@oén@mg{elvaﬂ@ras% m,daperrdaﬂat)é & llowinp @éfini@negen,
hydr oxy, am no C4al ky Cl- C4al kox nono- and (Cl- C4al kyl ) am no,

C2- C4al kanoyl &2 ’éf—’@!é}’mbékf HBHlly “Eiat‘{‘f?ﬁ‘é‘l"d‘é‘r“WF carbszey@%ﬂua "2oxy, and
phenyl . V shtﬁra@& p@mﬁ& kidaturdtedt; 65RdrRi0 YikteroByclia BRaM bubstitdted Witl@tdmNny!l ,

thlocarbongl jmno, Rl and are independently hydrogen, or
C1- Coal kyl Sﬁﬁmﬁﬁméﬁ?@#§ﬂyd5?° %6 al kynyl, each of which is substituted

with 0 to 3 S@bﬁméeueiw&xy,n?mfﬂdieatnm gktsg:scemol Cziﬁrwmﬁl IkJ asgamz,ts%mxé, o
am no, Y, oa an al oal koxy, or an are
j oi ned tocgéﬁﬁha¥§'d§géﬁgﬁ@ saturated or nono- unsaturated ring
optional |y con}iChCedkyd®- @gdlﬁbﬁyl @ lalkypriyl 0 Wslkoxg OSGalkényny \C- S, and 0,
which 5- t sat.ur no- u u r|n i S Sy tuted
M st e e wi R e e Db Rl
i

al 0a Kia- anfdl g B chgy( cyclo ide; mo

£ Gof

[ 0095] The™ group roup
C5a1ky1)sulfonarmde Cl—C(,alkylthlo, aryl(Co-C4a1kyl)thlo, Ci-Cealkylsulfinyl, and C;-

Cealkylsulfonyl, and

(¢) -GR, where G is chosen from -(CH,),-, C;-Caalkenyl, C,-Csalkynyl,
-(CH2),O(CH3)m-, and -(CH2)uN(CHj)q-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is independently chosen at each occurrence from C;-Cgcycloalkyl, C;-Cymonocyclic
heterocycloalkyl, Cs-Cobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and
heteroaryl, each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen
from halogen, hydroxy, amino, C;-Caalkyl, C,-Csalkoxy, mono- and di-(C,-Csalkyl)amino, Co-
Caalkanoyl, Cy-Csalkoxycarbonyl, C1-C2héloa]ky1, Cy-Cshaloalkoxy, and phenyl.

V is C;-C alkyl, C,-Csalkenyl, or absent.

Z is carbonyl, thiocarbonyl, or imino.

R; and R; are independently hydrogen, or

C;-Csalkyl, C2-Csalkenyl, or C,-Cq alkynyl, each of which is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Cjalkoxy, C;-Czhaloalkyl,
and C,-Czhaloalkoxy, or R and R; are joined to form a 5- to 7-membered saturated or mono-
unsaturated ring optionally containing one additional heteroatom chosen from N, S, and O,
which 5- to 7-membered saturated or mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C,-Cjalkoxy,
mono- and di-(C;-Csalkyl)amino, C;-Cphaloalkyl, and C;-C;haloalkoxy.



that is a saturated, partially unsaturated, or aromatic heterocyclic group
where J is 0, S, or NR3 substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c) above. [0096] R3 is (d) hydrogen,

Cl- C2hal oal kyl , or C1-C2hal oal koxy; (e) Ci-C6al kyl, C2-C6al kenyl,

C2- Coal kynyl , C -C4al koxy(d - C4al kyl ), or am no(G - C6)al kyl, (f)
-LRb,where L is chosen from-(CH2)r-, C2-C4al kenyl, C2-C4al kynyl ,

-(CH2)rQ CH2)s, and -(CH2)rN(CH2),-, where r and s are independently 0, 1,
2, 3, or 4; and Rb is chosen from C3- C$cycl oal kyl, C2- j C

het er ocycl 0% R8PF/083EH. Ol obi cycl i chet er ocycl oal kyl , i ndaﬁﬁ'ﬁgﬁ%ﬁ%k
tetrahydronapthyl, aryl, and heteroaryl; each of which (e) and (f) is
substituted with O to 5 substituents independently chosen from hal ogen,
hydroxy, ami no, Cl-C4al kyl, Cl1-C4al kox34 nono- and di - (Cl - C4al kyl ) ani no,
Cl- C2hal oal kyl , Ci1-C2hal oal koxy, and phenyl. [0097] Certain enbodi ments of
t he i nventi on [@ost @hagrowp: conpounds and salts of Formula |1 in which Zis
carbonyl. [0098] Additional enttiod' nments pertain to conpounds and salts of

Formula | in which V is abs "V is Cl-C4al kyl. [0099] The invention
i ncl udes conpounds and saltq of Fyrnula Il wherein R1 and R2 are

i ndependent |y hydrogen or hyl ./ [ 0100] The invention further provides
~conpounds and salts of Fornul i is agroahofAgmpuda (1C5- C7cycl oal kyl , phenyl

pyridyl, pyrimdinyl, pyrazinyl, .n A '@f;,gll,eygj- beRzedirgXxy! ,
qui nol i nyB‘,"‘“&Ps"Fg’B éipﬁ%ﬁﬁlﬂs?%re?ggh&%% %Esgﬁg?gég%%gtl tuted with 0 to 5
subst i t uepibstifuted etk Ddes tubgtituatttisdaperdentiy qhaden fom) (2).4Meanddy) 2bQ¥fer e (a), (b),
and (c) carry ]ﬁti nitions set forth above for these variables in

Formula H [0 tertain enmbodi nents the invention provi des conpounds

and salts of Fdyhydraget,|Ci-Cohadoadioh onL1Cehalslkepsy cl oal kyl , phenyl, pyridyl,
napht hyl, pyrimdi TRZAL C_Qg.ﬂg:l lihcaeaiky(C-opmaddomiho(Cgui nol i nyl
or isoquinoli n{%}g' Qé@‘i’{l’% (%ﬂ(éc;%l & Subst i tﬁt ed V\{(tFl 0O to 5 substituents WO
2006/ 0832ThaR/ US2005/ 017308 25 i ndependently chosen from(a), (b), and

(c) "‘”“ef &;\ﬁ)z’ (&@&ﬂ%& { QIR HBRCIGHLIY, & @¥kengly @ alkyayti GOH:)NCHD;-, 0xO,

- SH, Cl- C2hal oal kyl a. - Loal koxeY. &1)) is
chosen fr and @CHORHCKiy)k-, witze g0 swéqa}wle,per@zr_l p% Sycrr ,4, %t%ésa%?ﬁ?y ; 3
C2- Geal karay)lcloaﬁgyf, C,-Cymonocyclic heterocycloalkyl, Cs-Cobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl; each of which (€) and (£) is substituted with 0 to 5
substituents independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-Caalkoxy,
mono- and di-(Cy-Csalkyl)amino, Cl—Czhaioalkyl, C;-C;haloalkoxy, and phenyl.
[0097] Certain embodiments of the invention pertain to compounds and salts of Formula
11 in which Z is carbonyl.
[0098] Additional embodiments pertain to compounds and salts of Formula I in which V

is absent or V is C;-Csalkyl.
[0099] The invention includes compounds and salts of Formula II wherein R and Ry are

independently hydrogen or methyl.

[0100] The invention further provides compounds and salts of Formula II in which Ay is
Cs-Creycloalkyl, phenyl, pyridyl, pyrimidinyl, pyrazinyl, naphthyl, benzothiazolyl, benzodioxyl,
quinolinyl, or isoquinolinyl, each of which is substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c), where (a), (b), and (c) carry the definitions set forth above for these
variables in Formula IL

[010i] In certain embodiments the invention provides compounds and salts of Formula II
wherein A, is Cs-Crcycloalkyl, phenyl, pyridyl, naphthyl, pyrimidinyl, pyrazinyl, benzothiazolyl,
benzodioxyl, quinolinyl, or isoquinolinyl, each of which is substituted with 0 to 5 substituents



C8al koxycarbonyl, and (c) is -CGRa where Gis chosen from-(CH2)"-,

C2- C4al kenyl , C2- C4al kynyl, -(CH2)"Q(CH2)m, and -(CH2)"N(CH2) m, where n
and m are independently 0, 1, 2, 3, or 4; and RRis chosen from

C3- C8cycl oal kyl, piperidinyl, piperazinyl, norpholinyl,

t et rahydroi soqui nol i nyl, indanyl, tetrahydronaphthyl, phenyl, pyridyl,
benzot hi ophenyl, and benzofuranyl; each of which (b) and (c) is
substituted with Oto 5 substituents independently chosen fron1ha|ogen
hydr oxy, am no, Cl-C4al kyl, G -C4al koxy, nono- and d| %)anlno
C2- C4al kano¥yP 20@/08248| koxycar bonyl , Cl- C2hal oal kyl EﬁWEH%ébl and
phenyl. [0102] The invention pertains to conpounds and salts of Fornula I
wherein J 0 is a group of Formula (i) where Fornula (i) is a heteroaryl
group that is pyridyl, pyrimdinyl, thRgnyl, pyrrolyl, furanyl, pyrazolyl,
i mdazolyl, thiazolyl, triazolyl, thladlazolyl oxazonI |soxazolyl

benzof ur akpendBF SidaéreEsh 1, @bmol\hh@@mwhose'b@m brlegsneygiogy, cyano;

benzo[ d] oxazol yI , d CoRWaikEk 4, or

t hi enyl pyF@E‘Bi%}W 8?‘?@1%%‘0 qﬁ%}ﬁﬁ ﬁﬁ%esﬁé?egz(%lf %lnﬁ garnlas@a agé(ntﬂ(u"s)gpar at ed
by one si gglsén frélR i1, Gr@athenyt Ca@salkpml, Qn@mdkoxvcpn%é‘kﬁw = of
attachnent_ of the u f roup of
For mul a (p}a“&"‘ycaé‘l?g‘ F‘Fdef’O)ela_eﬁ ebe(sks)cgbgsbﬁggt ¥ gehf)éengg(e:%h P Oﬂosen
from (a), d‘,m)mygmxmm(cm,emd HEH) X Han dwhefect) anslafx ary utdﬁ&n@‘éw 1’%/? s set
forth for thes var b abl : SinyDr NR3. 0104
R3 is (d) °ﬁyd’f‘§ 358 Bty k@@é%m{‘%@eﬁ gi?;%ph@p L O k£/| ]
C2- Coal kenytah d?&sdaﬁﬁnbkwwhdanﬂl te@aﬂnomp}lm pleny), Ryrdyl, bgzothiophegy c6) al kyl ,

/ T 1UC] L
OE cn\ﬁlz)) r20,0 Ogg-i?lk Sk &’%@%ﬂ@ﬁﬁéﬁ suBukddwitle cﬂ\ze’tfm s indepedtiosty) from

- (CH2) r N( Ghizges frpmvliabgel, hydiond, @nla?,éxr%ékb‘eﬁdéﬁp‘l"i? »@pong- an%ﬁn(% or 4; and Rb

is chosen _C.afkx feh Ry atha Aneﬂemgyzﬂd»an@bcwhﬁ
C5- d obi cyé‘f’&@]mfl (%’8@%1%%@%2@’ C“land}é%l ﬁSqt eltrah?/dr ona{pt hyl, aryl, and

het er oar ylghesydch of whlch (e) and (1) is substituted with O to 5
substituents independently chosen from hal ogen, hydroxy, am no, Cl-C4alkyl,

G - C4al koxy, .
Y [0102] The invention pertains to compounds and salts of Formula II wherein

le{
is a group of Formula (i)

where Formula (i) is a heteroaryl group that is pyridyl, pyrimidinyl, thienyl, pyrrolyl,
furanyl, pyrazolyl, imidazolyl, thiazolyl, triazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
benzofuranyl, benzothiazolyl, benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl,
dihydrobenzodioxynyl, 1nd01yl pyrazolopyrimidinyl, or thienylpyrazolyl oriented such that the
heteroatom J is adjacent (separated by one single, double or aromatic covalent bond) to the point
of attachment of the group of Formula (i) in Formula II and the group of Formula @)is
* substituted with 0 to 5 substituent independently chosen from (a), (b), and (c), where (a), (b) and
(c) carry the definitions set forth for these variables in Formula .
[0103] Jis S, O, or NRs.
[0104] Rjis
(d) hydrogen, C;-Cphaloalkyl, or C;-C;haloalkoxy;
() Ci-Cealkyl, Cz-Cealkenyl, Ca-Cealkynyl, Ci-Caalkoxy(Ci-Caalkyl), or amino(C;-
Cg)alkyl, or



nmono- and di - (Cl- C4al kyl ) am no, Cl-C2hal oal kyl, Cl-C2hal oal koxy, and
phenyl . [0105] Certain enbodi nents of the invention pertain to conpounds

and salts of Formula 1l in wherein J is a group of Formula (i) where
Formula (i) is a heteroaryl group that is pyridyl, pyrimdinyl, thienyl,
pyrrolyl, furanyl, pyrazolyl, imdazolyl, thiazolyl, triazolyl,

t hi adi azol yl, oxazolyl, isoxazolyl, benzofuranyl, benzothiazolyl,

benzot hi ophenyl, benzoxadi azolyl, benzo[d]oxazolyl, dihydrobenzodi oxynyl,

i ndol yl , pyrazolo rimdinyl, or thienylpyrazolyl orie at the
het er oat om WO20064802%cent  (separated by one singl e, ggﬁgg%&&gf%gatlc
coval ent bond) to the point of attachnent of the group of Forrmula (i) in
Formula 1l. The group of Formula (i) is substituted with O to 5
substituents independently chosen fron26 (a) hal ogen, hydroxy, cyano, am no,
nitro, oxo, -000H, -CONH2, -SO2NH2, -SH, Cl-C2hal oal kyl

C1- C2hal oal koxXf)-Lapehéb). lmxo@@a&oky{CHmz CoeSalkenah b C4@2/ﬂdsé&§§)rRﬂPH2)s ;

Cl1- C6al kox an onyl qné ,scﬁganﬁm«ﬂg-e Gis
chosen frﬁf(%hgaﬁ%“ eafa %enyl &%ﬁ){%@gfé fe3 101'% R) q%& and -
(CH2) " N( CB&)yalbalkylhéfenmnacrydlwhemr@yclndhﬂeﬁ;ac@mw}yh@ete{?cy%au@ T and Ra is
chosen from al i i gl[bgdlmtearﬁvﬁtﬂb@cis nyl ,
tetrahydr5W?§§HPC§F hrﬁ'i mthP%&%gFﬁékm Qgﬁgﬁﬁ%hyl hg yrldyl,
benzot hi opitetityénts md@eﬂa@n&;oﬂmear@ﬂm hagagerh hydroxis pratro( ) (‘%‘)a“?g
substltuted mnt BRikh ,ﬁﬂ 1fron1ha|ogen

hydr oxy, Hdb(ft &QF%M‘J E:\J%%{a%alk?ﬁ@ll%lﬁo_ a*r(]yd d?ﬁ%ﬁ%ailﬁ am no,
C2- C4al kanoyl [0@3 C@I&hl@mk%’&?‘ﬁ%@f}h““@l‘“@?%‘?’&é‘{’ poupdp o O>ér(r)'xy, and
phenyl . [QﬂgG] Jis S 0, or NR3. WD 2006/083271 PCT/US2005/017308 27
[0107] R31s (d) hydrogen, (e) Cil-C6alkyl, or (f) -LRb where Lis chosen
from - ( CH®herein - (CH2), Q( CH2)s-, and -(CH2), N(CH2)5-, where r and s are

i ndependently 0, 1, 2, 3, or 4;,a Rb is chosen from C3-Cscycl oal kyl

pi peridinyl, piperazinyl, mopphorXryl, indanyl, tetrahydronapthyl, phenyl,
and pyridyl; each of which () ang (f) is substituted with O to 5
substituents independently chgsen/from hal ogen, h droxy, am no, Cl-C4alkyl,
Cl- C4al koxy, nono- and di- (CI=Thal KiyPBRHP A ongyla hal oal kyl ,

Cl- C2hal Oa\l/ﬁ%?é?’drmalg %) R‘Q%ﬁé%oaryl group that is pyridyl, pyrimidinyl, thienyl, pyrrolyl, furanyl,
pyrazolyl, imidazolyl, thiazolyl, triazolyl, thiadiazolyl, oxazolyl, isoxazolyl, benzofuranyl,

benzothiazolyl, benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl, dihydrobenzodioxynyl,
indolyl, pyrazolopyrimidinyl, or thienylpyrazolyl oriented such that the heteroatom J is adjacent
(separated by one single, double or aromatic covalent bond) to the point of attachment of the
group of Formula (i) in Formula II. The group of Formula (i) is substituted with 0 to 5
substituents independently chosen from: (a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH,, -SO;NH,, -SH, C;-Crhaloalkyl, and C;-Czhaloalkoxy, and (b) Ci-Cealkyl, C,-

- Cealkenyl, C>-Cgalkynyl, Ci-Cealkoxy, Cr-Cealkanoyl, C; -Cgalkoxycarbonyl, and (c) -GR,
where G is chosen from ~(CHa)a-, C2-Caalkenyl, Co-Caalkynyl, -(CH2)ZO(CHz)urs and -
(CH2)oN(CHz)-, where n and m are independently 0, 1, 2, 3, or 4; and R, is chosen from C;-
Cscycloalkyl, piperidinyl, piperazinyl, morpholinyl, tetrahydroisoquinolinyl, indanyl,
tetrahydronaphthyl, phenyl, pyridyl, benzothiophenyl, and benzofuranyl; each of which (b) and
(c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy, amino,
C,-Caalkyl, C;-Csalkoxy, mono- and di-(Ci-Csalkyl)amino, C,-Caalkanoyl, Ci-
Caalkoxycarbonyl, C;-Czhaloalkyl, Ci-Czhaloalkoxy, and phenyl.

[0106] Jis S, O, or NR3,



[0108] The invention includes conmpounds and salts of Forrmula Il in which V

and Ware absent. S A-X11 Y,Z% N~ N, A2 RL R2 Fornmula Il [0109] The
variables A, X, Y, Z Rli and R2 in Formula Ill carry the definitions set
forth in Formula | or alternatively in Formula A In certain conpounds
and salts of Formula Ill, Rl and R2are both hydrogen. [0110] The invention

i ncl udes conpounds and salts of Formula IV in which V and Ware both
absent: S .A2 A iXY-Z NNRL R2 Fornula IV [0111] The variables A, X

Y, Z, Rl, angloBdshgs2normula 1V carry the definitions sepcfBibhddniishs FOr mul a
| or alternatively in Formula IA. In certain conpounds and salts of Fornul a
IV RL and R2are both hydrogen. [0112] The invention al so includes
conmpounds and salts of Forrmul.a V in vvhiZ%h V and W are both absent, and Z
is carbonyl: 1O NSA"" X" YAN.A2RL R Fornmula V WD 2006/ 083271

PCT/ US2005/ 01730 The, va Y, .Rl, and LR Fornul a
V carry the defqlﬁ?]tﬁb‘ﬁ k‘gi‘é%ge @181 éﬁaﬁ?fta PMff\la{‘ﬁ*’ whprely 15%\"??3%"%%571 For mul a
A In cer C&Hi),OQ@H})@,lHﬂd GB@);I\I(SIHZ)}$ wbére Fatds draindépBhdemidd, 1235 @ 4ba0ﬁI’Rb is
hydrogen. 06/ 27 cr/ U /017308, 2 e inventi
i ncl udes cX‘\RDifB @%ﬁiﬂ ’fpe P T ﬁ“‘\ngW} \?‘l‘qagﬁde“ah 81“1? pl and W
i s absent .phenyl, and pyndyl, each of which (¢) and (f) is substituted with 0 to 5 substituents
' independently chosen from halogen, hydroxy, amino, C;-Cjalkyl, C,-Cjalkoxy, mono- and di-
{Cy-Caalkyl)amino, C,-Czhaloalkyl, C;-Czhaloalkoxy, and phenyl.
[0108] The invention includes compounds and salts of Formula III in which V and W are

absent.

R Rz Formula III
[0109] The variables A, X, Y, Z, R;, and R; in Formula III carry the definitions set forth
in Formula I or alternatively in Formula IA. In certain compounds and salts of Formula III, R,
and Rpare both hydrogen.
[0110] The invention includes compounds and salts of Formula IV in which V and W are

both absent:

R Ra Formula IV
[0111] The variables A, X, Y, Z, Ry, and R; in Formula IV carry the definitions set forth
in Formula I or altematively in Formula IA. In certain compounds and salts of Formula IV R,
and Rpare both hydrogen. |
[0112] The invention also includes compounds and salts of Formula V in which V and W

are both absent, and Z is carbonyl:

Formula V



S XZ2" ) N(_z Al YN2 R R2z=1 or 2 Formula VI [0115] The vari abl es
Al, X Y, Z R, and R2 in Fornula 1-4 carry the definitions set forth in
Formula | or alternatively in Fornula A In certain conpounds and salts of
Formula VI Rl and R2are both hydrogen. [0116] The invention al so includes
conpounds and salts of Forrmula VI in which X and Y are absent, and Z is
carbonyl. The invention further includes conpounds and salts of Formula Vi
in which X is oxygen, Yis C-C2 alkyl, and Z is carbonyl. [0117] The

i nvention includes conpounds and salts of any of the above Fornulae in -
whi ch R an¥WOrR0887i ndependent | y hydrogen or Cl - C4al ky#CTS30ELReny| | or
C2- C4al kynyl, each of which is substituted with O to 3 substituents

i ndependently chosen from hal ogen, hydroxy, am no, Cl-C4al koxy,

Cl - C2hal oal kyl , and Cl - C2hal oal koxy. |r8certain conpounds and salt of the
above Formulae RI and R2 are independently hydrogen, nethyl, or ethyl. The
i nvention al so[o1i3nathe desable ARG Ri.cnd Rs il Rosmaé Vichey thb defnitions setifos8 M n whi ch
R1 and R2 _are bpth hydrogen 0] ] (The, | ' [ s and
cal i of AT rRLHEEoE BRI dhr ki P g RERATRIREE T2 6.
to 7- nenbengdbsthhydregedd or nono-unsaturated ring optionally containing one
addi tional heteroatom chosen fromN, S, and 0, which 5- to 7-nenbered
saturated or nono-unsaturated ring is substituted with O to 3 substituents
i ndependently chosen from hal ogen, hydroxy, am no, Cl-C4alkyl,

Cl- C4al koxy, nmono- and di - (Cl-C4al kyl )am no, Cl- C2hal oal kyl, and C |

- C2hal oal koxy. [0119] The invention al so includes conpounds and salts of
any of the above Formulae in which RlL and R2 are joined to forma 5- to
7-menbered saturated or nono-unsaturated ring containing no additional

het er oat ons, which 5- to 7-nenbered saturated or nono-unsaturated ring is
substituted with 0 to 3 substituents independently chosen from hal ogen,
hydr oxy, am no, Cl-C2al kyl, and Cl-C2al koxy. WD 2006/ 083271

PCTI1 US2005/ 017308 30 [0120] For examnple the invention includes conpounds
and salts of Formula VI



SAI'Il XXY'Z~ N~ NIV-, W A2 RL R Formula VI| where R4 represents O
to 2 substituents independently chosen from hal ogen, hydroxy, am no,

Cl- C4al kyl, C1-C4al koxy, nono- and di-(Cl-C4al kyl )am no, Cl-C2hal oal kyl,
and G - C2hal oal koxy. The variables A, A2, V, W X Y, and Z carry the

definitions set forth in Formula | or alternatively in Formula A In
certain conpounds of Fornmula VII Z is carbonyl. [0121] The invention al so
i ncl udes conpounds and salts of Fornmula VIII: OSA X Y ~VNN ~A2

* | R R F | where V and Y are C1-C4 al kyl. T | Al,

A2, V, and %@P?&sggﬁe definitions set forth in Fornula lﬁ%ﬁdyg t3§8?nativel y
in Formula I A For conpounds of Formula VIII it is preferred that Rl and
R2 are hydrogen. [0122] The invention h%ﬁludes conmpounds and salts of
Formula I, ITA 111, N, VI, and VII in“thich Z is thiocarbonyl. [0123] The
i nvention includes conpounds and salts of Formula I, IA 1IIl, N VI, and
VIl inwhich Zis imno or Cl-C6al kylimno. In other enbodi nents the

i nvention incl ples THARRAtGHECIRIRE cedousdsahd kMY ofBbinula Viidwhich V,is &- 1-4, and
1-5 in which Zis_imnpo or nethylimno. [0124] The invention includes
conpounds Grlylead Yisgpserbrnula 1, 1A 111, IV, VI, and VI1 in which Zis
carbonyl. [0125] The invention incl@des conpounds and salts of any of the

above formulae in which X is 2xyg and Y is -CH2-. [0126] The invention
i ncl udes conpounds and aP%sYo ~ Jg?gﬁgbove formulae in which X and Y
are absent. WD 2006/ 083271 PCT/ U$20054 01 31 [0127] The invention

i ncl udes conpounds and salts of Bay oRzthe above fornmulae in which:

| z=10r2  pormula VI

[0115] The variables Ay, X, Y, Z, Ry, and R; in Formula 1-4 carry the definitions set
forth in‘ Formula I or alternatively in Formula JA. In certain compounds and salts of Formula VI
R; and Rjare both hydrogen.

[0116] The invention also includes compounds and salts of Formula VI in which X and Y
are absent, and Z is carbonyl. The invention further includes 'compounds and salts of Formula VI
in which X is oxygen, Y is C(-C; alkyl, and Z is carbonyl.

[0117] The inventidn includes compounds and salts of any of the above Formulae in
which R, and R; are independently hydrogen or C;-Caalkyl, C>-Cjalkenyl, or C;-Caalkynyl, each
of which is substituted with 0 to 3 substituents independently chosen from halogen, hydroxy,
amino, Cl-C4élkoxy, C;-Czhaloalkyl, aﬁd Ci-Czhaloalkoxy. In certain compounds and salt of the
ébove Formulae R; and R; are independently hydrogen, methyl, or ethyl. The invention also
includes corhpounds and salts of the above Formulae in which R; and R; are both hydrogen.

[0118] The invention includes compounds and salts of any of the above Formulae which
R; and R; are joinéd to form a 5- to 7-membered saturated or mono-unsaturated ring optionally
containing one additional heteroatom chosen from N, S, and O, which 5- to 7-membered
saturated or mono-unsaturated ring is substituted with 0 to 3 substituents independently chosen
from halogen, hydroxy, amino, Ci-Caalkyl, C;-Csalkoxy, mono- and di-(C1-Csalkyl)amino, C;-
C;haloalkyl, and C,-C;haloalkoxy. ’

[0119] The invention also includes compounds and salts of any of the above Formulae in
which R; and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated ring
containing no additional heteroatoms, which 5- to 7-membered saturated or mono-unsaturated
ring is substituted with O to 3 substituents independently chosen from halogen, hydroxy, amino,
C;-Czalkyl, and C;-Csalkoxy.



At is Cl-Cb6al kyl, C3-Cgcycloal kyl, a partially unsaturated or aromatic
carbocyclic group, or a saturated, partially unsaturated, or aromatic

het erocyclic group and A2 is phenyl, naphthyl, pyridyl, pyrazinyl, or
pyrimdinyl. [0128] Each of At and A2 is substituted with O to 5 '
substituents independently chosen from (a) hal ogen, hydroxy, cyano,

am no, nitro, oxo, -000H, -CONH2, -SO2NH2, -SH, C- C2hal oal kyl, ‘and

Cl- C2hal oal koxy, and (b) Ci1-C6al kyl, C2-C6al kenyl, C2-C6al kynyl,

Cl - Coal koxy, C2-C6al kenyl oxy, Ct- C4dal koxy(d -C4al kyl), am no(Cr-C6)al kyl,
mono- and cWOQESMERHE kyl ) ani no, nono- and di-(C - Chal REEPSHPFHEAE® Caal kyl |
C2- Coal kanoyl, C2-C8al kanoyl oxy, C-Csal koxycarbonyl, -nono- and

di - (Cl- Coal kyl ) car boxam de, (C3-Cr7cycl oal kyl ) carboxam de, nono- and di- (Cl-
C6al kyl ) sul f onam de, Cl-C6al kylthio, &0yl (Co-C4al kyl )t hi o,

Cl- C6al kyl sul finyl, and Cl- C6al kyl sul fonyl, and (c) --CRa where Gis
chosen from-(CH2)n , C2-C4al kenyl, C2-C4al kynyl, - (CH2)nQ CH2) m, and

- (CH2) nN( CH2) re. n,apnd. mare.li Q& Paattdof Brmta vAr 4, and Ra
i s chosen fromleﬁ%SW%%{ﬁﬁiﬂv?&@gf%%%ﬁ%c gﬁd(%.x%e%aetr ocyel oal kyl,  C5-
C10bi cyclicheterocycl oal kyl, indanyl{ tetrahydronapthyl, aryl, and
het eroaryl; each of which (p) agd (c isvsubs}\ituted wth O to 5
N

substituents independentA1y' oS onN-halwgeh, hydroxy, anino,
Cl- C4al kyl, Ct-C4al koxy, nono- and di-(C - C4al kkyl ) am no, C2- C4al kanoyl ,
Cl- C4al koxycar bonyl , Cl- C2hal oal kyt, 2 C2hal oal koxgormaladphenyl . [ 0129]

The invention includes conpounds and salts .of. a OMRrdxgr mul ae in
which At is CI”WK?H‘?“@QB&gﬂﬁftﬁﬁﬁnww%ep%ndﬁxglrytc?éeﬁ%0{?5@3 ur at ea@’or
aromati ¢ §anbaGyGhik§l, Of-Ciakox @ mado- SdidivCit@alkylpanitd, §h-Crhalpalich endfeied, or

aromati c heterocyclic gt and i henyl § ormula

pyri mi di n{rhaloglkey The P’;gﬂagtégéﬁé“ﬁy ’ uge'g’ atngié’a‘%{-’]ﬁ’tg g&?‘}{%ﬁ%ﬁﬁdng

het er ocyc eaiidkihtiveiyig Fomut B, rih ngtain compouride bEfcomele Vil Zi63kenY-rom N, 0, and
S. [0130] A2 is substituted with O to 5 substituents independently chosen
from (i) halogen, hydroxy, cyano, am no, nitro, Cl-C2hal oal kyl, and

C1- C2hal oal koxg]21pMHe WCeRd0 6150 BeRAds cPapeudsadsalewf BomulaYllk i )y ¢ - ceal kyl ,
C2- Co6al kenyl , C2-C6al kynyl Cl-CBq&koxg, C2- Coal kenyl oxy, Cl1-

XS )J\ /u\ A

Aq Y Iil ) l}l Ao
Ry R - Formula VIII

where V and Y are C;-Cq alkyl. The variables Ay, A, V, and X carry the definitions set
forth in Formula I or alternatively in Formula IA. For compounds of Formula VIIT it is preferred

that R; and R; are hydrogen.
[0122] The invention includes compounds and salts of Formula I, IA, III, IV, VI, and VII

in which Z is thiocarbonyl.

[0123] The invention includes compounds and salts of Formula I, IA, 11, IV, VI, and VII
in which Z is imino or C;-Cealkylimino. In other embodiments the invention includes
compounds and salts of Formula I, IA, TII, IV, 1-4, and 1-5 in which Z is imino or methylimino.

[0124] The invention includes compounds and salts of Formula I, 1A, II0, IV, VI, and VII

in which Z is carbonyl.
[0125] The invention includes compounds and salts of any of the above formulae in

which X is oxygen and Y is -CH;-.
[0126] The invention includes compounds and salts of any of the above formulae in

which X and Y are absent.




C6al koxycar bonyl , Ci1-C4al koxy(Cl - C4al kyl), am no(Cl -C6)al kyl, nono- and

di - (C1- C6al kyl)am no, nono- and di-(Cl-C4al kyl )am nod - C4al kyl ,

C2- C6al kanoyl, (iii) -GRa where Gis chosen from-(CH2)n , C2-C4al kenyl,
C2- C4al kynyl, - (CH2)nQ CH2)m and -(CH2)nN(CH2) m, where n and m are

i ndependently 0, 1, 2, 3, or 4; and Ra is chosen from C3-C8cycl oal kyl ,

pi peridi nyl, piperazinyl, norpholinyl, thionorpholinyl, tetrahydrofuranyl,
pyrrolidinyl, decahydroquinolinyl, decahydroi soquinolinyl, indanyl,

t etrahydronapt hyl , phenyl, pyridyl, pyrimdinyl, and thienyl: each of which
(ii) and (iW0)20960833Ubstituted with O to 3 substituent quTﬂéé%gﬂ]d%Oﬁtly
chosen from hal ogen, hydroxy, am no, Cl- C4al kyl, Cl-C4al koxy, nono- and

di - (Cl- C4al kyl )am no, Cl-C2hal oal kyl, Cl1-C2hal oal koxy, and phenyl. [0131]
The invention includes conpounds and sajts of any of the above fornulae in
which Al is an aryl, partially unsaturated heterocyclic group, or

het eroaryl group. [0132] Al is substituted with O to 5 substituents

i ndependently chosen from (a) hal ogen, hydrox C 0, amn jtro, oxo,
- 000H, - CONH2, [0128 Tk mventigpyinchufles @Eﬁ%‘f’@éﬁ&ﬁﬂa‘, S dfagy Shibe g Tom 1“53%‘/ (b)

C1- Coal kygﬁcg- C6al kenyl , C2-C6al kynyl, C1-C6al koxy, C2-C6al kenyl oxy, C1-

C4al koxy/( al kyl), am no(Cl-Cg)al kyl,,.. nono- and di - (Cl- m no,
nono- and di - (4is CG@&I‘WI‘%&??PWH’%?“&%T?‘H “WI%QPW%%C,car%-?%%(@hoyl oxy,
Cl- Csal koxygsarhasy bartialPiRatuaid, o erofiatic Kébabdyylio graupixmd Agishbenyl, naphthyl,
(C3-Crcycl oal kyl') car boxam de, .nmono- and di-(Cl- C6al kyl ) sul fonam de,
Cl-CBaIkyPMWb@pY&P?V%@B”@H&$R91)thio, Cl1- Ceal kyl sul finyl, and Cl-

Ceal kyl sul f o.nygzggAMcﬂ 69 A 4oRa, W rabsEiniEd witloho Sesnbstituents ind¢gledently chosen

C2- C4al kenyl , - CGal kynyl, - (CH2)"Q(CH2)m and -(CH2) nN(CH2) m, where n
and m ar e H%%dependently 0, 1, 2, 3, or 4; and Ra is chosen from

C3- Cscycl oal ky ta) hiidgda/iyanag yyhics athied atitos; ped, GAORH) -COREL, -SO:NH;, -SH, Cr-

Cl obi cyclicheterocycloal kyl .. i ndanyl, tetrahydronapthyl, aryl, and
het er oar y|qzh@%aiw?,@¥3%§&%¥o€gcfxy,§%d& (c) is substituted with 0 to 5
substituents i (Wepenakyls CijC@ﬂ@&éJsz@Gdﬁ)’mIij‘eﬂkoxyy@;-@gal}(,enylca% ql’('), _
CL- Caal kyl . Ll CAALKOXY, o FROP:. o Cha AR 8RR, inCARldienoy |, CL-
C4al koxycaq:“ﬁ‘gﬁﬂ%j"éf- haa ‘g’gﬁkﬁ?ﬂ{g{}‘%&%a? oaﬁkgé, and pheny| . VO
2006/ 0832702 REATHIERDOGARYT 98 sallagoy (2 Iaplkaneglonn Farfistbrryrtades conmpounds
and salts -Cl)rlcong—na\{ld %;-((E]Qﬁsalﬁg?c\éﬁ)o;a(?r{i@ k@%k%loalkyl)carboxamide, mono- and di-(C;- :

Csalkyl)sulfonamide, C,-Cialkylthio, aryl(Co-Caalkyl)thio, C;-Cealkylsulfinyl, and Ci-

Csalkylsulfonyl, and |

(c) -GR, where G is chosen from «(CHa)n-, C2-Csalkenyl, C,-Caalkynyl, -

(CH2)aO(CHp)m, and -(CH2)aN(CHz)rr, where n and m are independently 0, 1, 2, 3, or 4; and

R, is chosen from C3-Cscycloalkyl, Cz-C7monocyclic.heterocycloalkyl, Cs-

Cobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;

each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from

halogen, hydroxy, amino, Ci-Caalkyl, C;-Caalkoxy, mono- and di-(C;-Caalkyl)amino, Cz-
Caalkanoyl, C;-Caalkoxycarbonyl, C,-C;haloalkyl, C;-Cohaloalkoxy, and phenyl.

[0129] The invention includes compounds and salts of any of the above formulae in
which
A,is Ci-Cealkyl, Cs-Cscycloalkyl, a partially unsaturated or aromatic carbocyclic group, or a
saturated, partially unsaturated, or aromatic heterocyclic group and A; is phenyl, naphthyl,
pyridyl, pyrimidinyl, pyrazinyl, or phenyl fused to a 5- to 7-membered heterocycloalkyl ring
containing 1 or 2 heteroatoms chosen from N, O, and S.

[0130] A, is substituted with O to 5 substituents independently chosen from:

(i) halogen, hydroxy, cyano, amino, nitro, C;-Czhaloalkyl, and C;-Czhaloalkoxy, and



which Al is phenyl, naphthyl, pyridyl, pyrimdinyl, thienyl, pyrrolyl,

furanyl, pyrazolyl, imdazolyl, thiazolyl, triazolyl, thiadiazolyl,
oxazol yl, |soxazolyl benzof uranyl, benzothiazolyl, benzothiophenyl,
benzoxadiazolyl benzo[d]oxazolyl, di hydr obenzodi oxynyl, indolyl,

pyrazol opyri m di nyl, thienyl pyrazolyl, benzopyranyl, or 4H chronenyl, Al is
substituted with 0 to 5 substituents independently chosen from (a) hal ogen,
hydr oxy, cyano, am no, nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH, C1-

C2hal oal kyl , and C1- C2hal oal koxy, (b) G -Co6al kyl,
C2- CBal kynyWo 2@¢088H| koxy, C2- Ceal kenyl oxy, Cl- CAal kc,;?w&%ﬁwl)

am no( Cl- C6) al kyl , nono- and di - (Cl-C6al kyl )am no, nono- and di- (Cl-
C4al kyl ) am noCl- Caal kyl , C2-Cé6al kanoyl, C2-C8al kanoyl oxy,

Cl- C8al koxycar bonyl, -nono- and di - ( C132C6al kyl ) car boxarri de,

-(CG3- Crcycl oal kyl) car boxam de, nono- and di-(d - Coal kyl)sul fonam de
Cl- Coal kyl t hi @) car@ehl(cﬂo(;aﬁﬁaﬂdcwl)(ﬂd“ﬁ:@lkym plkonys (-E5 pyl °’§’n§

Bal kyl D 20
Coo Al Eghs?ﬁ‘g’\‘l)@?" g{‘(récé“al?‘ iﬁﬁ%géﬁlﬁ n?oéfp@éﬁﬁyl ) N CH2) m . where n
and m ar ngan@andemmbyarﬂ dl-(LQ:-Q4alk81)armnth eyl Cfﬁ@p‘é“%osen from

C3- C8cycl oal k dhGo 1 N )
G obi oyl | ahott SEBeTRE RS el GG ARktL Cogiom. )

het er oar y(c;Hzmccmm amldl (ﬂHzQ bGCHaxardwb@ynmd @@W‘i@%ﬁd@ﬁ%\&% %%‘ & %

substitue nde S nm @K kinyl,
Cl- C4al ky R"‘ éil ‘F‘E%e@?éyﬁ%’%g? ﬁperqu r:i?a%ﬁ y a%gngmmméghal oal kyl,

Cl- CZhaI cmhlb(dmﬁ;ralalhd>mh1&hwl def"(bl@ﬂ‘]“‘ v ﬁ*ﬁ?@ﬁf’ﬁ°&§ﬁq‘5‘P°§‘Bylr Wﬁ des conpounds

and salts, of t f Qrinfad d A thivdyl; eihAf whish hend/(iii) imapht hyl ,
pyri di n- 2- %hﬁ%aﬁlﬁ%ﬁ%@ﬂr%‘ Hd @ﬁ 18 thi¥iyl -

| -4-yl,
pyrim di ns&sytlutedbﬂhth 8ita 325‘}}15“‘“?11‘%% lé‘FFP?‘Xﬂ“ ‘i“ﬂ?ﬁ?{ﬂ“ h&{c’ﬁ?“ h%&éx %lmmg](le " Y

pyrrol - 2- W Wy Ghidk y}nomf Whddli=(2;- Q{dlkyl)fahlhﬂrcli?cgihlpalw;@Z@ﬂlalbanyqu, and
pyrazol - 2- y? yrazol -1 pyrazol -5-yl, indiazol-I-yl, indiazol-2-yl,
i ndi azol - $hexyl. |nd|azol 5 yl, thiazol-2-y|, thiazol-3-y|, t hi azol - 5-yl,
1,2,3-triazol-4-yl, 1, 2 3- thiadiazol 4- yI 1, 2, 3-thi adi azol - 5-yl,

oxazol 2-yl, |soxazol oxazol - 5- 0 oI 4-yl,
i soxazol - % yl, [%@ﬂlz%‘f’d}"&?f‘% “3’}1 u e?)%oﬁg)(??’l#gﬁd s\gﬁs %&%ﬁgle)f}é%éﬂ; ?%%ﬁ‘gé{f’,% y

benzopyr ang3e Alis armﬂ wllﬁﬂnsﬁmydtcd Heeneedlit]gmupzghetgrogiyl group.
benzo[ d] t hi azol -

benzo[c][1, 2, SI%iZJdA‘di él‘liﬁflm eg] &(9 tﬁgé&sété%ztsolféﬁnm ygf’fﬁg%n%wgi
pyrazol o 1, 5 WQ)R0&h8azky, &, bBR00E!E d7B6EO0H, -CONH, -SO,;NH3, -SH Cr-

C,haloalkyl, and C;-C;haloalkoxy,

(b) C;-Csalkyl, Co-Cealkenyl, C,-Cealkynyl, C;-Cealkoxy, Co-Csalkenyloxy, Ci-
Caalkoxy(C)-Csalkyl), amino(C,-Ce)alkyl, mono- and di-(Cl-Csalkyl)amino, mono- and di«(Ci-
Caalkyl)aminoC;-Csalkyl, C,-Cgalkanoyl, C;-Cgalkanoyloxy, Cl-C‘galkoxycarbonyl,

-mono- and di-(Ci-Cealkyl)carboxamide, (Cs-Cicycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C,-Cgalkylthio, aryl(Co-Csalkyl)thio, C)-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and :

(c) -GR, where G is chosen from -(CHz)n-, C,-Caalkenyl, Cp-Caalkynyl, -

(CH2),O(CH2)m-, and -(CH,).N(CHz)n-, where n and m are independently 0, 1, 2, 3, or 4; and

,.

R, is chosen from Cs-Cscycloalkyl, C2-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which (b)
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, Ci-Caalkyl, Ci-Caalkoxy, mono- and di-(C,-Csalkyl)amino, C;-Csalkanoyl, Ci-
Calkoxycarbonyl, Cy-Cohaloalkyl, C;-Czhaloalkoxy, and phenyl.



34 a] pyrimdin-6-yl, dihydrobenzo[b][1,4]dioxin-3-yl, indol-2-yl,

pyrazol o[ 1, 5-a] pyri m di n-5-yl, 1Hthieno[2, 3-c]pyrazol -4-yl, or

1H-t hi eno[ 2, 3-c] pyrazol -5-yl. [0135] In this enbodinent Al is substituted
with O to 5 substituents independently chosen from (a) hal ogen, hydroxy,
cyano, amno, nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH, Cl- C2hal oal kyl, and
Cl- C2hal oal koxy, (b) C, -Co6al kyl, C2-Co6al kenyl, C2-C6al kynyl, d -C6al koxy,
C2- Cbal kenyl oxy, Cl- C4al koxy(Cl -C4al kyl), am no(Cl -C6)al kyl, nono- and

di - ( Cl- Coal g nagmissya: - mono- and di - (CL- C4al kyl ) am noCl pcpARbdsyb17308

C2- C6al kanoyl , C2-Csal kanoyl oxy, Cl-Csal koxycarbonyl, -nono- and -

di - (Cl1- Coal kyl ) car boxam de, (C3-Cr7cycl oal kyl ) carboxam de, nono- and di-(d -
Co6al kyl ) sul f onam de, C1-C6al kylt hi o, a_T;3yI (Co- C4al kyl ) thi o,

Cl- C6al kyl sul finyl, and Cl- C6al kyl sulTonyl, and (c) - CGRa where Gis
chosen from -( s . C2-CAal kenyl . C2- CAal kynyl . - , and
_(CH2) nN( CH2) r@ﬁvﬁ"@‘? ipvipg fpelbiidogm %"é‘gspae“%&glﬁst‘ff?“yo",f“%%E@er}%"ggra@ and R

iCIS (l; hoselnyvhi"cbm: @hﬁ&tyﬁ?ﬁwl,ﬂwﬁdﬂ,@ﬂ@ﬁmﬂﬂh@ﬁm ryhlet, Grovy pimewilky |,  C5-

obi cycl i chet cyc i i.n t r .

et or onr ylagafh Byee gy piREDN, oy St RAUSEOT B bdany ofloniighl,

subst i t uehéngothioplegpelnberrdAagiandhy senzod¢]oxazblxl, dipdrobangadiaxsy], indelsl.no,

Cl- C4al kyl, Ci1- CAal koxy,.. - i-(C i no, d -C2hal oal kyl ,
G Conal bRl el R i ectbrfht SR SpRAR, 10 S Eran oAk
subst i t ueAt & sobstititedrveth Qe SGubstitugnts inbependentinehosenifrpependent | y chosen from
(a) hal ogen, _ 1000 B! o, C 2 | d

C1- C2hal oal ko%ﬂa?%%% h%‘?%cﬁ%ga“ﬁ%iﬁ’ %&&g@&% o@?@%ﬂ%i’%&{lmm kyl ),
ami no( C1- Céeloalky), andforfehalgalkoxydi - ( C1- C4al kyl ) ami no, nono- and

di - (O - Cal kyl 3,26] 2 i, 208 AGhyI: EF ] o),

—( 01(42) nQ( mzéﬁwa%%{ %%6%4( %lﬂ%% “?ﬁ%" g;é%/aga%%g déﬁlé%“glgﬂﬁ ,5) or 6-
menber ed KealeorySycleafisylk pminolitGalavh gropoand i-(feCsplldiaghino, mapsgeddicdfr y

chosen fr emii)amino@ileanldi, (ﬁzcsﬂkan@?lgemﬁﬂﬁgo £ OOfbxyeaBédini ng 1, 2, or 3
het er oat ons 1'ndependent |y chosen_from O,

each of whnee- pashdidadCeliplpasbasamide; (Fqucwlkﬂﬁgf%?’g@ggg@ !a”e%‘ggggphenyl ’
imr;ﬁgPe 2 gg%lyylﬁm%@ﬁd%f@mﬁlaﬂtym Bryl(TY-CLRM)thi& 0, MRalk Adifadf kg/C,- C1- Cdal koxy,
- Cealkylsulfonyl, and
(c) —-GR, where G is chosen from -(CHy)y-, C2-Caalkenyl, C;-Cialkynyl, -
(CH3)nO(CH2)m-, and ~(CH;)aN(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cgcycloalkyl, C,-Comonocyclic heterocycloalkyl, Cs-

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which ()]
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C;-Cjalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, Ci-
C;haloalkoxy, and phenyl.

[0134] The invention also includes compounds and salts of any of the above formulae in
which
A is phenyl, naphthyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-y1, pyrimidin-2-yl, pyrimidinyl-4-yl,
pyrimidin-5-yl, thien-2-yl, thien-3-yl, thiazol-4-yl, pyrrol-1-yl, pyrrol-2-yl, pyyrol-3-yl, furan-2-
yl, furan-3-yl, pyrazol-1-yl, pyrazol-2-yl pyrazol-4-yl, pyrazol-5-yl, imdiazol-1-yl, imdiazol-2-yl,
imdiazol-4-yl, imdiazol-5-yl, thiazol-2-yl, thiazol-3-yl, thiazol-5-y}, 1,2,3-triazol-4-yl, 1,2,3-
thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl, oxazol-2-yl, isoxazol-4-yl, isoxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, benzofuran-2-yl, benzofuran-3-yl, benzopyran-2-yl, benzopyran-3-
yl, benzopyran-4-yl, benzo[d]oxazol-2-yl benzo[d]thiazol-2-yl, benzo[b]thiophen-2-yl, 4H-
chromen-2-yl, benzo[c][1,2,5]oxadiazolyl, 2,3-dihydrobenzo[b][1,4]dioxin-2-yl, pyrazolo[1,5-



(Cl- C2al kyl')am no, and Cl-C2hal oal kyl, and Cl- C2hal oal koxy. WD 2006/ 083271.
PCTI US2005/ 017308 35 [0137] The invention al so includes conpounds and
salts of any of the above fornmulae in which Al is Cl1-C6 al kyl,

C3-Crcycl oal kyl, or C2-Crnonocyclic heterocycloal kyl. [0138] Al in this
enbodi nent is substituted wwth O to 5 substituents independently chosen
from (a) hal ogen, hydroxy, cyano, am no, nitro, oxo, -000H, -CONHZ2,
-S2NH2, -SH, Cl1- Czhal oal kyl, and G - C2hal oal koxy, (b) Cl1-C6al kyl,

C2- Coal kenyl , C2-Co6al kynyl, Cl1-C6al koxy, C2-C6al kenyl oxy, Cl1-

C4al koxy( Cl wWOibd@sB371 ami no( Cl- C6) al kyl , nono- and di - (ICBRESRYBBam no,
nono- and di-(Cl- C4al kyl ) am nod - C4al kyl, C2- C6al kanoyl, C2-Csal kanoyl oxy,
Cl - C8al koxycar bonyl, -nmono- and di-(C - C6al kyl ) car boxam de,

(C3-Crcycl oal kyl ) car boxam de, nono- ang4di-(Cl- C6al kyl ) sul fonam de,

Cl- Coal kyl t hi o, aryl (Co-C4al kyl )thi o, Cl-C6al kyl sulfinyl, and Cl1-

Coal kyl Su'afp?ﬁ%idm—%gﬂ dﬁ?&tob&f@[b]{h&]dﬁ:xﬁ-}ﬂ AGLEN, FyeaolofI(HRjrimidin-5-y1,

C2- C4al ken al kynyl , %—% ) %gﬁ()ﬁm glnd (CH2)" N(CH2),,,-, where
n and m anB-thigerbpawipyreekr-g; orlH-Gien Pyjazolydy is chosen from

C3- Cscycl oal kY[IOl35F3ﬁ iy Eeamednt &, i eibstiteey &ith @ kky substihents.independently

Ct obi-cyclicheterocycl oal kyl, indanyl, tetrahydronapthyl, aryl, and
het er oar yI OS%@W‘of whi ch (b) and (c) is substituted with O to 5

substituents ig d afyidtoxy Sy imins aitrd) etk gEOOH HONGsy-SO-Nk, i, Ci-

Cl - Gal ky CI - aI )éé [m@f and di - (Cl- C4al kyl ) am no, C2-C4al kanoyl, C1-
Caal koxyc&r HAB%PRX |, C1- C2hal oal koxy, and phenyl . [0139] The

i nvention furt c,.oaallquc@sc(,amemlﬂadsauaﬁdl SalCsatkaxy, Gorsatibnyldxg, Gbove formul ae

L,I‘pﬁ’?gif‘nﬂmu«w% o o C Lo R S 4 QLR D RERL O

subst i t uend,sikjatpedaaikylyCeGatemyl, (Gifsalkapyl, Cgrmikayartory, cyano, anino,
t no 1-{L1-
G - Cohal odRBy P CABIE I Gty b g ARG,

C2- Coal kenyhakndysulfGhmides €1-Keatipitaio, azmlé@ok(yhl)(yl)tglm fﬁo@@ky@e‘ﬁaﬂmﬂ mono- and
di-(d - CGaéﬁkl)klyl)mﬁfnnﬁoandrmno and di - (C1-
(c) -GR, where G is chosen from -(CHz)n-, C,-Csalkenyl, C>-Cjalkynyl, -
(CHz)nO(CHZ)m‘, and -(CH2)oN(CHa)m-, where n and m are independently 0, 1,2,3,or4;andR,

is chosen from Cs-Cgcycloalkyl, C;-Cymonocyclic heterocycloalkyl, Cs-
Clobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which (b)
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C;-Caalkyl, Cl-Cgalkoxy, mono- and di-(C;-Calkyl)amino, C;-Czhaloalkyl, Ci-
C;haloalkoxy, and phenyl.
[0136] Alternatively the possible substitugnts on A; may be 0 to 5 substituents
mdependently chosen from
(a) halogen, hydroxy, cyano, amino, nitro, 0xo, C;-Czhaloalkyl, and Cl-Czhaloa]koxy,
and
. (b) C;-Csalkyl, Ci-Cealkoxy, Ci-Caalkoxy(Ci-Cealkyl), amino(C;-Cs)alkyl, mono- and
di-(C;-Cialkyl)amino, mono- and di-(Cl-C4élkyl)aminoC1-C4alkyl; and (c) -GR, where
G is from -(CH2)u-, -(CH2)nO(CH2)m, and -(CH;)oN(CHz)rm-, and R, is C3-Cgcycloalkyl, 5 or 6-
membered heterocycloalkyl containing 1 or 2 heteroatoms independently chosen from O, S, and
N, 5-or 6-memBered heteroaryl containing 1, 2, or 3 heteroatoms independently chosen from O,
S, and N, indanyl, and phenyl, each of which (b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino, C,-Caalkyl, C;-Csalkoxy, mono- and di-
(C,-Caalkyl)amino, and C;-Czhaloalkyl, and C;-Cyhaloalkoxy.



C4al kyl ) am nod - C4al kyl , C2-C6al kanoyl, C2-Csal kanoyl oxy,

Cl- C8al koxycar bonyl, -nono- and di- (Cl-C6al kyl ) car boxam de,

(C3-Crcycl oal kyl ) car boxam de, nono- and di-(Cl WD 2006/ 083271

PCT/ US2005/ 017308 36 Co6al kyl ) sul f onam de, Cl-C6al kylt hi o,

aryl (Co- C4al kyl )thio, d -C6al kyl sulfinyl, and Cl- C6al kyl sul fonyl, and (c)
-GRa where Gis chosen from-(CH2),,-, C2-C4al kenyl, C2-C4al kynyl, -
(CHR2))nQ(CH2) m, and -(CH2)nN(CH2) m where n and m are independently 0, 1,

2, 3, or 4, WOdooB@snhS chosen from C3- Cscycl oal kyl, a”dPEﬁﬁW&m IssLl41] The
|nvent|on |ncI udes conpounds and pharnmaceutical |y acceptable sa ts of
Formulal S A -~X Y .Z1-1 NN/V, W.A2 Rl R2 Formula 1 [0142] In
Formula 1 the variables At, V, W X VY,,.Z Rl, and R2 are defined as
follows: A, is an optlonally substltutgd di - al kyl am no, an optionally

substituted ar r-QuUpP .1 sub
het eroaryl gr 0@637? ﬁ’edtb‘fef@?{’zﬂ?ﬁ%ﬁncg“lrj%ss?%} a%‘# %‘gf%?ﬁaé’y Oﬁté? agoro ‘6%@ “Tﬁ%rugu
havi ng a 5Sviehnber ed heteroaryl ring fused to a phenyl ring, an optionally

SUbStitUt?rP&-égsﬁkylyC%%{S: a Ut fgggggg?ahlrn{q%r}ﬁflé egquc{yo %l g:l i c group having two

6- menber e ) an ona nber ed _
het er ocycl oal kjol3&griup ﬂumemlmdmangisambsﬁtafaémmﬁeoS sibistitogpgrindepodemiydh@emr 1
addi ti onalfmhet eroatons, an optionally substituted partially unsaturated 5-
to 7-menbered heterocycl oal kyl group containing at | east one nitrogen atom
and 0 or |  ad¢h)hilogea) hydetxg ayanoo amino,gitres 0k SEAOH -GONH20-S©:idz, SH. feenber ed

bi cyclic containing at |east one nitrogen atom and
0to 3 ad?ﬁloﬂy%gﬁé éﬂaoq{k%p [0143] A2 is (i) (ii) 10R o R, R12 'R11

VO 2006/ 083271 (PCTOs8R005+ O2ken8 C:E#alkynyl, C1-Cealkoxy, Co-Cealkenyloxy, Ci-
Caalkoxy(C;-Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-(Cy-
Caalkyl)aminoC;-Cqalkyl, C;-Cealkanoyl, C;-Csalkanoyloxy, C;-Csalkoxycarbonyl,

-mono- and di-(C,-Cgalkyl)carboxamide, (C;-Cycycloalkyl)carboxamide, mono- and di~(C;-~
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Csalkyl)thio, C,-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) -GR, where G is chosen from -(CHz),-, C,-Csalkenyl, C.z—C4alkynyl, -
(CH2),O(CHy)m-, and -(CH2)nN(CHz)r-, where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from Cs3-Cgcycloalkyl, C;-Cymonocyclic heterocycloalkyl, Cs-. |
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and hetero'aryl; each 6f which (b)
and (c) is substituted with O to 5 substituents independently chosen from halogen, hydroxy,
amino, C,-Cjalkyl, C,-Csalkoxy, mono- and di-(C,-Csalkyl)amino, C;-Cjalkanoyl, C;-
Caalkoxycarbonyl, C;-Chaloalkyl, C;-C;haloalkoxy, and phenyl.

[0139] The invention further includes compounds and salts of any of the above formulae
in whlch A is C;-Cg alkyl, C3-Cieycloalkyl, pyrrolidinyl, piperidinyl, piperazinyl, or
morphohnyl.

[0140] A is substituted with O to 5 substituents independently chosen from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO,NH,, -SH, C;-
Czhaloalkyl, and C;-Czhaloalkoxy;

(b) C;-Cealkyl, Co-Cealkenyl, C;-Csalkynyl, C;-Csalkoxy, C;-Csalkenyloxy, Ci-
Caalkoxy(C,-Caalkyl), amino(C,-Cg)alkyl, mono- and di-(C,-Cealkyl)amino, mono- and di-(C;-
Cialkyl)aminoC;-Caalkyl, C;-Cgalkanoyl, C,-Csalkanoyloxy, C;-Cgalkoxycarbonyl,

-mono- and di-(C;-Csalkyl)carboxamide, (C;-Cseycloalkyl)carboxamide, mono- and di-(C;-



iii) (iv) / ORL2 R12 \~l R13 R14 \~l R11 R71 (v) (vi) RI3 R14 \~l \ |

i
2 RI1 0 RI2 RI1 O (vii) (viii) RL5 RL6 RL1 NRLL (ix) (x) (N 16
. (\ RL6
AN\ R11 N RI1 (xi) (xii) R11 R11 RV R13 R14 R12 (mii)(mvf %3ru4

I I\ RI2 R11 RI2 2 \ R, 0 RL7 11 R13 R14 WD 2006/ 083271
PCT/ US2005/ 017308 38 (xv) (x i) RL, RI5 | \ | ° R12 t or

(
\
\
\
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CgalkyDsulfonamide, Ci-Cealkylthio, aryl(Co-Caalkyl)thio, C)-Cealkylsulfinyl, and Ci-
Cgalkylsulfonyl, and

(¢) ~GR, where G is chosen from -(CHy)n-, C2-Caalkenyl, C,-Caalkynyl, -
(CH2):O(CH2)m-, and -(CH2)oN(CH2)m-, Where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from C3-Cgcycloalkyl, and phenyl.

[0141] The invention includes compounds and pharmaceutically acceptable salts of

Formula 1

S

X Zo Ve LA
<Ny N/ﬂ\N"\N 2

A
! | |

R4 Ry Formula 1

[0142] In Formula 1 the variables A1, V, W, X, Y, Z, Ry, and R, are defined as follows:

A, isan optionally substituted di-alkylamino, an optionally substituted aryl group, an
optionally substituted 5- or 6- membered heteroaryl group, an optionally substituted bicyclic
heteroaryl group having a S-membered heteroaryl ring fused to a phenyl ring, an optionally
substituted partially unsaturated or aromatic heterocyclic group having two 6-membered rings,
an optionally substituted 5- to 7-membered heterocycloalkyl group containing at least one
nitrogen atom and 0 or 1 additional heteroatoms, an optionally substituted partially unsaturated
5 1o 7-membered heterocycloalkyl group containing at least one nitrogen atom andOorl
additional heteroatoms, or a fused or spiro 8 to 11-membered bicyclic heterocycloalkyl group
containing at least one nitrogen atom and 0 to 3 additional heteroatoms.

[0143] Aais

@) (i)
Q AN 0N
F ‘ O/Rw ‘2 O\ | I /\/
:%’L \\ R11 R12



[0144] X and Ware independently 0, S, NR or absent, where R is hydrogen,
optionally substituted Cl -C6al kyl, or optionally substituted

aryl (Co-C4al kyl). [0145] Vis C-C6 al kyl, C2-C6al kenyl, C3-Crcycl oal kyl,
or absent. [0146] Y is C-C6 alkyl, Cl1-C6 al kyl substituted with
C3-Crcycl oal kyl, C2-C6al kenyl, C3- Crcycl oal kyl, or absent; wherein when V
is absent, Wis absent. [0147] Z is carbonyl, thiocarbonyl, imno, or
Cl-C6al kylimno. [0148] The variable t is 0 or 1; Rl and R2 are

i ndependent |y hydro or Rl and R2 are independently - | C2-C6
al kenyl , orw‘gﬂlow3m?kynyl each of which is substitut eg%fﬂ?@@%f 3
substituents |ndependently chosen from hal ogen, hydroxy, am no,
Cl1- 4al koxy, Cl1-C2hal oal kyl, and Cl-C2hal oal koxy, or RI and R2 are joi ned
to forma 5- to 7-nmenbered saturated &7 nono-unsaturated ring optionally
contai ning one additional heteroatomchosen fromN, S, and 0, which 5- to
7- menber edii) sat urated or nono-unsaturd™d ring is substituted with 0 to 3
substituents i ndependen osen from hal ogen, dxoxy, am no,

Cl- C4al kyl , C - C4al koxy rmn] - and di - (Cl- C4al k no, C - C2hal oal kyl ,
and CI-C2haI9y i oy | RI 1 and R12 each
represent 0O itu nth ndependen osen fR@m hal ogen, hydroxy,
cyano, Cl - (- Cl - C6al kyl ) am no,

C2- C6a|kaﬁﬁy hanaIkyI Cl- C2h&d oakkgxy, and phenyl. [0151] R13 and
R14 are |ndepeno Mtly chosen at each occCurrente from hydrogen and Cl-

C4al kyl . [0152] R15 is C4- Coal koxy or -C6al kyl . [0153] R16 is
C2-C6a|koﬂ¥)or C2-C6a|ky|. WO 2006/ 083871 PCT/ US2005/ 017308 39 [0154) R17
represents O Subsgs ts i ndepende hosen fRyem hal ogen, nethyl,
and net hoxy [01 5] The | ention al so tnclugles c&Aain cBgpounds and
salts of FQL & whi ch MAlhhd gf;onpounds of
Formula I A =i n wWRj,clf the vatrabl es A2 RlGth? carlfy ‘the definitions

set forth above for conpounds and salts of Fornula 1, u[/k whi ch t he
variables, Al, V, W X Y, Z R and R2 are defined as | ows:
(vii) (viii) R
R 16
/ l 15 / ‘
AN 27X\
% \R11 % NRyg
(ix) )
e a8
e L
”% R11 :LLI \ 11
(xi) (Xii)
= = l =
) )\ 0\
"e—‘ R ‘ o LL% R11 Ri2
\& R13 Riq
Ri2
(xiii) (xiv)
= Ry3 Ris 7 | = \ \Y
\\‘ X | e
- P
‘?2‘ 11 o R12 $77 \ 14 O \R17

Riz R



Al is a di-(Cl-C6al kyl)am no, an aryl group, a 5- or 6- nenbered heteroaryl
group, a bicyclic heteroaryl group having a 5-nenbered heteroaryl ring
fused to a phenyl ring, a partially wunsaturated or aromatic heterocyclic
group having two 6-nenbered rings, a 5- to 7-nenbered heterocycl oal kyl
group containing at |east one nitrogen-atomand O or 1 additional
heteroatons, a partially unsaturated 5- to 7-nmenbered heterocycl oal kyl
group containing at |east one nitrogen atomand O or 1 additional

het er oat ons, or a fused or Spiro 8 to 11-nmenbered bicycl|

het er ocycl oXPRYISERHup contai ning at | east one nltrogeicgﬁﬁﬁyﬁ%amﬁ to 3
addi tional heteroatons; each of which Al is substituted with O to 5
substituents |ndependently chosen from (a) hal ogen, hydroxy, cyano, am no,
nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH Cl- C2hal oal kyl, and C

1- C2hal oal koxy, (Db) Cl-CBaIkyI, C2-C5alkenyl C2- Cﬁalkynyl, G - Coal koxy,
C2- Coal kenyl oxy, Cl- C4al koxy(d - C4al kyl), anino(G -C6) al kyl , nono- and

-(C-Co6 L K | ) am no, nono- and di-(Ci(-,m al kyl ) am noQ - C4al kyl ,
C2- C6al kandyl , C2-C8al kanoyl oxy, C -Csal koxycar bonyl, -nono- and
di - (Cl -Coeal rboxam de, (C3-Crcycls 1aRsoxam de, nono- and di - (Cl-
C6al kyl ) su nam)de, C1-Ceal kylthio, arylj( Co-I4al kyl )t hi o,
Cl- CBal kyl sul finyl, andgGl- C6al kylsul fo I)/ nd (c) -GRa where Gis chosen

from - (CH2) n-3 | keniyl , C2- G4al kynyl ,~~< (CH2)nQ(CH2) m, and .
-(CH2) nN(CH2) m, where njand m are |ndependently 0, 1, 2, 3, or 4; and Ra
is chosen from C3- al kyl , C2-Crnonocyclic heterocycl oal kyl, C5-
Clobi cyclichet erocycl oakky}t, indanyl, tetrahydronapthyl, aryl, and

het eroaryl. each of which (b) and (c) is substituted with O to 5
substituents independently chosen from hal ogen, hydroxy, am no,

Cl- C4al kyl , Clpf#p MW aféd e:ﬂleﬁllydl’ 5 KR, 6Abdekty WheveiRrie hydgssen,optioreBnoy | |

a - C4a|koxycar C2ha|o Kk C oxy, and phenyl; X and W
are i ndepéh‘&éﬁfeiia €631§’1 ‘NIQPt“B‘P ﬂé’&‘ﬁ?tedlwq@aé‘%&rﬁ hydrogen or R is

Cl- Ceal kyl  or ()Msyl\(@m-,%ahdyyb} Cetlieenil, Of-Cufpéloaikyil,orebdontt i t uted with 0 to 5

cunstent s | OSSO SHEEe0 0 CROBLINIA L FETURRCOMEPT 10 1om

Cl1- C2hal oatkwioikyK-dr 46 kyHerein ﬁﬁenGGmlak@RtyW igglgenrtono- and

di - (Cl- Co6al kyl ] iN Ghingd al kyl, C2- Ceal kenyl ,
C3- C7cycl oal kyiow% ?i)‘élﬁé g?ﬁy? ﬂ[uaiaébﬂ“yl'{l%go %dé%saﬁvkyin Cl-C6 al kyl
substituted wi jh4sf3FHeraylloes Ryt 1; C2- C6al kenyl , C3-

R, and R, are independently hydrogen, or R; and R; are independently Ci-Cealkyl, Cz-C§

alkenyl, or C»-Cs alkynyl, each of which is substituted with O to 3 substituents independently
chosen from halogen, hydroxy, amino, C;-Csalkoxy, C;-C;haloalkyl, and C;-Czhaloalkoxy, or Ry
and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated ring optionally
containing one additional heteroatom chosen from N, S, and O, which 5- to 7-membered
saturated or mono-unsaturated rihg is substituted with 0 to 3 substituents independently chosen
from halogen, hydroxy, amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C,-Csalkyl)amino, C-
C;haloalkyl, and C;-Cshaloalkoxy.

[0149] Rjois Ci-Cealkyl.

[0150] Ry; and Ry each represent 0 to 3 substituents independently chosen from halogen,
hydroxy, cyano, C-Cealkyl, C,-Cealkoxy, mono- and di-(C;-Csalkyl)amino, C»-Csalkanoyl, Ci-
C;haloalkyl, C;-Czhaloalkoxy, and phenyl.

[0151] Ry3 and Ry4 are independently chosen at each occurrence from hydrogen and C;-
Caalkyl.

[0152] Rys is C4-Csalkoxy or C4-Cealkyl.

[0153] Rie is Cz-Cgalkoxy or Cz-CsaIkyl.



Crcycl oal kyl , or absent; wherein when V is absent, Wis absent. [0158] Z is
carbonyl, thiocarbonyl, or imno. [0159] Rl and R2 are independently
hydrogen, or Rl and R2 are independently O - C6al kyl, C2-C6 al kenyl, or

C2- C6 al kynyl, each of which is substituted with O to 3 substituents

i ndependently chosen from hal ogen, hydroxy, am no, C -C4al koxy,

Cl- C2hal oal kyl , and Cl- C2hal oal koxy, or RL and R2 are joined to forma 5-
to 7-menbered saturated or nono-unsaturated ring optionally containing one

addi tional WefRsssiem chosen fromN, S, and 0, which S5-pdtsisostRsiger ed
saturated or nono-unsaturated ring is substituted with O to 3 substituents

i ndependently chosen from hal ogen, hydroxy, am no, Cl-C4al kyl, Cl-C4al koxy,
nono- and di - (Cl-C4al kyl)am no, Cl-C2hal oal kyl, and Cl- C2hal oal koxy.
[0160] In certain enbodi ments the invention provi des conpounds and salts of

o or o ARl st SihE hii Gt Sl S RER AR foRnalo Pl e £, T

whi ch Z i methaxbonyl . [0161] The |nvent| on provi des corrpounds and salts of
For i3 120 GRS AP il SO B bl a2 o0
oxygen anehih insll beGeREEPt0;as atmipq_‘uudstdfépmpﬂa)m a‘tewhlcloﬁnp@madbs Anendb-Ry  of

br ovi dos EOTBRAE i oEiohR sl ot cChuBiifesanlofisBERGRM 1 Rictebniibe, NUEL 0,
ar e absentgriables,ifn, \bW%éf,Yeﬁdemiéhtasedeﬁnmmovw s Cl-C2al kyl and Wis

absent . [ 0103 JIQ leabingh: [Bra%,cigéo WpARQ @%en@%fédm;oarypgmgpawl a 1 and

Fornul a 1A in ‘ih are 1h rogen al kyl ,
C2- C4al keh;cychc(bpte@gn:yt};raﬁml}q’vwgaSga@rhber@fhema@hmgﬁlgedb@@ phepyainey PRIy t o 3

substitue RBmbdp¥i 5- t&nld@ibered
Cl- 4al ko%ﬁmdlaé&%gﬁﬁﬁﬁgﬁgeﬁm@ of}ﬁ%@%\b&@ ox?/ n&%%artél n enb?)rgl nents Rl

and R2  abeteropystoslarlasprp spriaipinealsast opgstifqgen atgm agd 1%91 1 addiioglhsteroaioBsdi ment
R and R2 %almtsﬁum@a/ﬁf@gqﬂemaé@d%%@é%%ﬂ&ﬂﬁ%%&s&e@& 4 3ABnitrégkn [ 0164]

The i nventpl on ‘provi des_ conpounds and salt r mul a 1 -ormula A in
whi ch: R SRR o8} eddTAHeres oy St (3550 0BT bty lePEbE drsied o
nmono- uns amete@?sﬁfbamyrgou tagmaél ak Jeat O irélieh BroRABA A ¢HB dddafvakl Heetoataat om
chosen fromN, S whi 5- to 7-
each of which Al 1S substltuted withOto S substltuents 1ndependent1y chosen from:
(2) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONHa, -SO;NH,, -SH, C;-
Czhaloalkyl, and C;-C;haloalkoxy, ‘
() C;-Csalkyl, C,-Csalkenyl, C>-Cealkynyl, C-Cealkoxy, C2-Csalkenyloxy, Ci-
Cialkoxy(C;-Caalkyl), amino(C;-Cs)alkyl, mono- and di~(C;-Csalkyl)amino, mono- and di-(Ci-
Caalkyl)aminoC)-Caalkyl, Co-Csalkanoyl, C,-Csalkanoyloxy, C;-Csalkoxycarbonyl, -mono- and
di-(C;-Cealkyl)carboxamide, (Cg-C-;cycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-C4a{lkyl)thio, C;-Cealkylsulfinyl, and Cj-
Cealkylsulfonyl, and
(c) -GR, where G is chosen from -(CHz)y-, C,-Cyalkenyl, C2-Caalkynyl, -
(CH3)nO(CH2)m-, and ~(CH2):N(CHz2)x-, where n and m are independently 0, 1, 2, 3, or 4;and R,
is chosen from Ci-Cscycloalkyl, C;-Cymonocyclic heterocycloalkyl, Cs-

Cobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl.
each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(Ci-Cqalkyl)amino, Cs-
Caalkanoyl, C;-Cyalkoxycarbonyl, C;-Cyhaloalkyl, C;-C;haloalkoxy, and phenyl;

X and W are independently O, S, NR, or absent, where R is hydrogen or R is C,-Cealkyl
or aryl(Co-Cjalkyl), each of which is substituted with 0 to 5 substituents independently chosen



menbered saturated or nono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from hal ogen, hydroxy, am no,

Cl - C4al kyl, C -C4al koxy, nono- and di- (Cl-C4al kyl)am no, Cl-C2hal oal kyl,
and G - C2hal oal koxy. In sone enbodi ments Rl and R2 are joined to forma 5-
to 7-nmenbered saturated or nono-unsaturated ring containing no additional
het eroat ons, which 5- to 7-nenbered saturated or nono-unsaturated ring is
substituted with O to 3 substituents independently chosen from hal ogen,
hydr oxy, am no, Cl-C2al kyl, and Cl- C2al koxy. [0165] The invention includes
conpounds aN 286/88827bf Fornula 1 and Fornula 1A in  whiRGFUSROSIY, | - 5
partially unsaturated heterocyclic group, or heteroaryl group; substituted
with O to 5 substituents independently chosen from(a), (b), and (c).
Wherein: (a) is hal ogen, hydroxy, cyad®, ami no, nitro, oxo, -000H, -CONH2,
-S2NH2, -SH, Cl - C2hal oal kyl, and Cl - C2hal oal koxy, . and (lb) is Cl- C{Gal kyl,
'C2- Coal ke halegerChadrbyyn yyano,Ginireh aittenoxp, Ca2hgeakiteyFhagatkazy, Ci-Cealkyl,

C4al koxy(Q - | kyl),, am nq(;Cls .. nmono- and di - (Cl-C6al kyl ) am no,
nono- and TQ%%X%&£PW1 3@%‘&%?&@.@6@? C2- O6al kanoyl , C2- Cgal kanoy! oxy,
Cl - Cgal koxycar fposey |V is-imdeperderaltycC;-GlialkyOIC.-Coalkeryll §e@rchdsediil.ps absent. :
(C3-Crcycl oal kyl b 1 de = -~ C Joomanii

Cl - Ceal kyl t hi o%‘%ﬁ?ﬁf ﬁ%%ﬁ%ﬁﬁa@%&@%@&dﬁﬁ?ﬂﬁw@%nd e

Coéal kyl sul ¢eyapalkyboikbian); wisreirGReenMhisebse®, Wsis gliserden from - (CH2) " -,

C2- C4al kenyl , : | kynyl . %ﬁ%]i : m, and -(CH2)" N(CH2)m, where n
and m are inde&iﬁs enfslcj%r%?ylv_’fug , ?’1"%‘% and Ra._is chosen from

C3- Cgcycl oal ky[0150R @GRl Ba et yudependenstydydregan) R [y R agindependently Cy- '

Cl obi cyclichetero | kv &Ny gibentasd With 0 13 stbstinknd

het er oar yl@a%glltgz g%la%vﬁ%?léﬁrdz itﬂgﬁ%\)’%g;&ﬁﬁ?ﬂ%s“ tuted wif hlgﬁltr 0.5

. subst i t ueningepemidetheshdssn fioyn halagem KydreohamEP dgdralkeRyatvishatoalyh spd Cr-

Cl - C4al kyl 4] soirel f fokm & § o Gamdntbstel datunard of Refchaiskterawy | , Cl -
C4al koxyca?%‘%h?@ét%%ﬂ%%gﬁfgﬁ Cl - C2hal oal koxy, ..and ﬁgn Jh O,

- 2006/ 0832 7MingR@liprialip ogr7ining oEygddisional hejerpzqm F‘?P%’b%%“ ’é‘n@d‘&g ‘r’{?{‘é’ A®h Formul a
1 or Formul g | A 4 SoRRENY nonélafatubidd ring Yy suBititutedyith Orodi snbstituettsi enyl
pyrrolyl, independently chosen from halogen, hydroxy, amino, C;-Caalkyl, C1-Csalkoxy, mono- and di-

(C)-Cialkyl)amino, Ci-Cohaloalkyl, and C;-Czhaloalkoxy.

[0160] In certain embodiments the invention provides compounds and salts of Formula 1
and Formula 1A in which Z is thiocarbonyl; or in which Z is imino or C,-Cealkylimino;or in
which Z is imino or methylimino; or in which Z is carbonyl.

[0161] The invention provides compounds and salts of Formula 1 and Formula 1A in
which X is oxygen and Y is -CHa-; and also provides compounds and salts of Formula 1 and
Formula 1A in whiéh X is oxygen and Y is -CH,CH,-; and further provides compounds and salts
of Formula 1 and Formula 1A in which X and Y are absent.

[0162] The invention provides compounds and salts of Formula 1 and Formula 1A in
which V and W are absent; or in other embodiments in which V is Ci-Cpalkyl and W is absent.

[0163] The invention provides compounds and salts of Formula 1 and Formula 1A in
which R, and R; are independently hydrogen, or C;-Caalkyl, Cp-Caalkenyl, or C;-Csalkynyl, each
of which is substituted with 0 to 3 substituents independently chosen from halogen, hydroxy,
amino, C;-Csalkoxy, C;-Czhaloalkyl, and C;-C;haloalkoxy. In certain embodiments Ry and R,
are independently hydrogen, methyl, or ethyl. In other embodiment R; and R; are both

hydrogen.



furanyl, pyrazolyl, imdazolyl, thiazolyl, triazolyl, thiadiazolyl,

oxazol yl, isoxazolyl, benzofuranyl, benzothiazolyl, benzothi ophenyl,
benzoxadi azol yl , benzo[ d] oxazol yl, di hydrobenzodi oxynyl, indolyl,
pyrazol opyri m di nyl, thienylpyrazolyl, or 4H chronenyl, each of which is
substituted with O to 5 substituents independently chosen from(a), (b),
and (c). [0167] Werein (a) is hal ogen, hydroxy, cyano, am no, nitro, oxo,
-000H, -CONH2, -SO2NH2, -SH, Cl- C2hal oal kyl, and C 1-C2hal oal koxy, (b) is
Cl- Coal kyl , wezotéaabieenyl , C2- Coal kynyl, Cl1- Coal koxy, ClpdgoddliRRyhaxy. Cl-
C4al koxy(d - C4al kyl ), am no(Cl -C6)al kyl, mono- and di-(Cl-C6al kyl ) am no,
nono- and di-(d - C4al kyl ) am nod - C4al kyl, C2- C6al kanoyl, C2- CBal kanoyl oxy,
Cl- C8al koxycar bonyl, -nono- and di-(Cl- gBaIkyI)carboxanlde

(C3- C7cyc|oa|ky|)carboxan1de nono- an -(d - o6al kyl ) sul fonam de,

Cl- Ceal kyl th

Caal k§| sul olrms‘i‘”&ilyrlcllg t“é’f“%:‘l’gpwg& I"g"r°8‘%éa“%ﬂ'%%’]§§#’l“@ Dhard @@5"% n

C2- C4al kempich: CZ C4al kynyl , ( CH2)" CHZ) m, and -( CHZ) N( CH2) m, where n
d [ d :

and m ar e L nSeREIGSANb e d e B e o R ARSIy

Cl obi cycl ioptﬁrmaléjrmgpmlrmadnkydldltmmﬂamﬂatom dtosmﬁodﬂérﬂamdﬂ,lwhl@r‘&lto 7-and

het er oar y em%g'%g' saQJrat !)I' on()qu{‘sat@rgtg %T‘I Sﬁtldg§ Htﬁyrctfeijsu%tftme % to 5

substi tuents I ndependent osen ogen 0 am no, .

Cl- C4al ky Ilndemd@lalck@myfrombﬂegenahbdh@m gngno, Cdré}talklwl )fhﬁm(\;oxymlow ged dal kyl,

Cl- C2hal gal d

P GGk R TERIAIo INE PLOTARARHZT bR e RS R Riocs an

salts of A in hyl

pyri di n- 2isined tp{orip @iSnto3l-ypmbesed qagqrzﬁed@rwono-lqua‘umeg,rﬁg goxygmmg no addmonal
pyrim di ny,l:tefésat\slns, mcrhl m&v-&eéby&a sa&d}ateabrznaﬁbmngamkaearr&gxi subgtm@@aim droy!
pyrrol -1-yl, pyrrol-2- furan-2-y furan-3 (Yl pyrazol
vl pyr a2@pbstitugnts W?P&,e@ﬂnﬂndgﬂsen fﬁw aa;_le;aenéwghoxy’ ai“ﬁ’ﬂa Gizeralkyl gpd Ci-

[ wdiazol Zijoxl nmdi azol -4-yl, indiazol-5-yl, thiazol-2- yI t hi azol - 3 yl,

‘thiazol -5- "yl 2,.3-triazol - 1, 2, 3-t hi adi azol -
1,2, 3-t hi adi 2165, “Rpe mvggtion dpcl @ye@?ommmma ityof Fprmula %ée'a%*rw%‘fhm
i soxazol - vhydh; |soxazol 4-yl, isoxazol -5-yl, benzofuran-2-yl,

benzof ur an- 3- yI nzo -2- |, benzo ran 3- nzopyr

bonzol U axasel Abs g0 B ORBHIHEAH Sz PASRE1eNY BB SRS GETELS “gqgﬂﬁey with
4H- chr omenrie 5 ¥hbstifemgiafebidentty Ehosoaatbimtay) (1)) and?q)s WO 2006/ 083271
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erein:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, ~-CONHa,, -SO,;NH,, -SH, C;-
C;haloalkyl, and C;-Czhaloalkoxy, and '

(b) is C;-Cealkyl, Cr-Csalkenyl, C,-Csalkynyl, C;-Cgalkoxy, Co-Cealkenyloxy, Ci-
Cialkoxy(Cy-Caalkyl), amino(C-Cg)alkyl, mono- and di-(C,-Cealkyl)amino, mono- and di-(C;-
Caalkyl)aminoC;-Caalkyl, C;-Csalkanoyl, C,-Cgalkanoyloxy, C;-Csalkoxycarbonyl, -mono- and
di-(C;-Csalkyl)carboxamide, (C3-Cscycloalkyl)carboxamide, mono- and di-(Ci-
Cgalkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Caalkyl)thio, C,-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) is —-GR, where G is chosen from -(CH;)y-, Cz-C4alkenyl C,-Caalkynyl, -
(CH2),O(CHz)m-, and -(CH2),N(CH>)n-, where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from C3-Cgcycloalkyl, C;-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl. Each of which (b)
and (c) is substituted with-0 to S substituents independently chosen from halogen, hydroxy,
amino, C,-Csalkyl, C;-Casalkoxy, mono- and di-(C;-Cjalkyl)amino, C,-Caalkanoyl, C;- -
Caalkoxycarbonyl, C;-Czhaloalkyl, Ci-Cshaloalkoxy, and phenyl.



di hydr obenzo[ b] [ 1, 4] di oxi n-2-yl, pyrazol o[ 1, 5-a] pyri m di n-6-yl,
di hydrobenzo[ b] [ 1, 4] di oxi n-3- yl, indol-2-yl,
pyrazol o[ 1, 5-a] pyri mi di n-5-yl, 1Hthieno[2, 3-c]pyrazol -4-yl, or
1Ht hieno[ 2, 3- c]pyrazol -5-yl. [0169] Each of which Al is substituted with
O to 5 substituents independently chosen from (a) hal ogen, hydroxy, cyano,
~amno, nitro, oxo, -000H, -CONH2, -SO2NH2, -SH, Cl1- C2hal oal-kyl, and
Cl- C2hal oal koxy, and (b) Ci1-C6al kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl- Coal koxy wobeéisazmenyl oxy, Cl- C4al koxy(d - C4al kyl ), p@iidaodsfedrsésd) al kyl ,
nmono- and di - (Cl- C6al kyl ) am no, nmono- and di- (G - C4al kyl)am noG - C4al kyl ,
C2- Coal kanoyl, C2-C8al kanoyl oxy, CI-C8al koxycarbonyl, -nono- and

i - (Cl-Co6al kyl ) carboxam de, (C3-Crcyclo 9 | kyl ) car boxam de, nono- and di-(d -
C6al kyl ) sul f onam de, C1-C6al kylthi o, | (Co- C4al kyl )t hi o,
Cl- Coal kyl sul fj n%i and Cl- C6a| kyl sul fonyl and (c) -GRa where Gis chosen
from - (CH2), , - meals tial kynyl, (CH2)"O(CH2) m, and

- (CH2) " N( @higy F‘Brmul‘d’fl%i' Boﬂihmm mphemyl,in W&d}ﬂ |pynﬂ1dm]yl, tlﬂenyB pywolyld: and Ra

G obi ycl FERBLAVIESEs BRI Ao DT KRyAD by POt Th ana

het er oar y|beanﬁ1€dilyI}f)embﬂhﬁbolﬁ/lbbenzahﬂpl(en)'l bemzmdhsial;ﬂ l]ieﬁzd»[dﬂmtaholﬂ, to 5

subst i tue ndent | osen. from r.0X

C1- C4al kyl® hy@fg g‘f%’%?)’ “ﬁ%‘ﬁp é"éﬁ‘m"%}’ By i&}’f"‘%g P e @f%ﬁ’al oal kyl ,
Cl- C2hal aadhlcﬁxmlch&tmibm'ae@/mm{)ﬁﬂS?@}astinrensmn:EpemdMylchmctt fsorf ), (b), Bd, (cland ( c)
are defined as Oflg) I‘w\%sI (a) is halogen, hydroxy, cyano, amno, nitro, oxo,
Cl- C2hal oal kyl[ Ad “€2hal oal koxy, (b) is Cl-C6al kyl, Cl1-C6al koxy,

Cl C4al koxy(d (amdialogd:rg, hydaoriyn oxa@b.-a@dicahikryl oxorOOGH, GNH,, -SO,NH,, -SH, Ci-

-(C1- C4 ) di - (d -C4al kyl )am nod - C4al kyl ; and (c) is
-GRa wher e @{ @?”a&?cl E‘%ﬁ%ﬂk@ﬂd (CH2)" OQ(CH2)m, and -SCHZ)nN CH2)m and
R is C3-C8cyf) Mxi@dﬂlkyléiceﬁsﬂmnﬂnﬁe@@&ymét%r@ﬁel}(@woﬁi fegatkepydprsalming 1 or 2
het er oat On&, 1k&®§@196 ﬁ‘t?l?laYmncﬁb @@Qlk{flr ARL and%l-(@{"éeamyl)émné’rmcﬁlol Riakesd

het er oar yl “cont teroatons = | ndepéndent|y chosen from 0,

S, and N, @m’&ﬂbmmo(hﬂéalbﬂeﬁyﬁaﬂﬁwlr %ﬁsmneﬂom?r&ﬁék%%rh%y » subst it ut ed

h 2 a )
\glt Cgaltﬁ Oﬁdl Qﬁ& it q@m@mmﬁw%;i&n(d x:ﬁmﬁ%gué FRadas, QHRB- and(@xy, armi no,

nono- an | am _no, an
S e gt oot bR To- ol SpaMIoct Lk BRBRa Lros
Csalkylsulfonyl, and
(c) is -GR, where G is chosen from ~(CHy)n-, C;-Cialkenyl, C>-Caalkynyl, -
(CH2):O(CHa2)-, and ~(CH2),N(CHz)nr, Where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from C;3-Cgcycloalkyl, C-Csmonocyclic heterocycloalkyl, Cs-

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl. Edch of which (b)
and (c) is substituted with O to 5 substituents independenﬂy chosen from halogen, hydroxy,
amino, C;-Caalkyl, C‘—C,;alkoxy, mono- and di-(C;-Caalkyl)amino, C;-Czhaloalkyl, C;-
C;haloalkoxy, and phenyl. '

[0168] The invention includes compounds and salts of Formula 1 and Formula 1A in
which A, is phenyl, naphthyl, pyridin-2-yl, pyridin-3-y}, pyridin-4-yl, pyrimidin-2-yl,
pyrimidinyl-4-yl, pyrimidin-5-yl, thien-2-yl, thien-3-yl, thiazol-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyyrol-3-yl, furan-2-yl, furan-3-yl, pyrazol-1-yl, pyrazol-2-yl pyrazol-4-yl, pyrazol-5-yl,
imdiazol-1-yl, imdiazol-2-yl, imdiazol-4-yl, imdiazol-5-yl, thiazol-2-yl, thiazol-3-yl, thiazol-5-
yl, 1,2,3-triazol-4-yl, 1,2,3-thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl, oxazol-2-yl, isoxazol-4-yl,
isoxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, benzofuran-2-yl, benzofuran-3-yl,
benzopyran-2-yl, benzopyran-3-yl, benzopyran-4-yl, benzo[d]oxazol-2-yl benzo[d]thiazol-2-yl,
benzo[b]thiophen-2-yl, 4H-chromen-2-yl, benzo[c][1,2,5]oxadiazolyl, 2,3-



44 [0171] Alternatively, Al in Formula 1 or Fornmula 1A is substituted with
0O to 3 substituents independently chosen from hal ogen, hydroxy, cyano,
am no, .nitro, oxo, Cl- C2hal oal kyl, Cil-C2hal oal koxy, Cl-C6al kyl,
Cl- C6al koxy, Cr-C4al koxy(d -C4al kyl), am no(Cl- 4)al kyl, nono- and

i - (Cl- C4al kyl )am no, and nono- and di-(Cl-C4al kyl )am noCl - C4al kyl . [0172]
The i nvention includes conmpounds and salts of Formula | and Forrmula 1A in
which Al is Cl-C6 al kyl, C3-Crcycloal kyl, or C2-Cr7nonocyclic
het erocycl oal kyl , each of which is substituted with O to 5 substituents
i ndependent‘i"?zéﬁ@?@ﬁ from(a), (b), and (c). [0173] VhEFTUROYUY3P o
hal ogen, hydroxy, cyano, am no, nitro; oxo, -000H, -CONH2, -SO2NH2, - SH,
Cl- C2hal oal kyl, and Cl- C2hal oal koxy, (b) is Cl-C6al kyl, C2-C6al kenyl ,
C2- Coal kynyl , Cl1-C6al koxy, C2-Cb6al keny4oxy, C - Cdal koxy(d - C4al kyl ),
am no(d - Co6) aI kyl, mono- and di-(Cl-C6al kyl)am no, nono- and di- (G -
C4al kyl) mymenﬁmumhpxlﬁ;z yOaurtzaln\i-alp Eitnidis 6+ W adileyglrabsayzo[b][1,4]dioxin-3-
Cl1- C8al koxyc g 2,3-
(Ca- Croy oo arsse i aptfigRLs- v A Bl AR o Sirtienclz %
Cl1- Coal kytpiraml-5at.yl ( Co- C4al kyl )thi o, O - C6al kyl sul finyl, and Cl1-
Céal kyl sul fony] d 18 A j Jhosen ~
C2- C4al kenyl , %@?%h%%@cﬁ A1 (@)—Igl; n%f‘&@z(% %}S%H%EEN% {nggiené 2) M, where n
and m ar eﬁbrﬂdependent ly 0, 1, 2, 3, or 4, and R is chosen from

C3- | oal k - ' | | _ _SH. Cy-
Cgeycl oal kylyy he )%%qcﬁgﬁﬁsf}wﬁhbw GiBCHS! V08 LeofHs, -SO,NH,, -SH, C

Cl obi cycli chet t et rahyd=dnapt hyl , aryl, and
het er oar y C;halealil, mfd GikE-baloglksxy. a8dd (c) is substituted with 0tob

b tit t - 0X nylo
B o7 OSERCLaeD, ay caatpctcpman

rgy(; ?(}gm no, 0431 oyI a -
C4al koxyc@nd.ﬂ@my(]cl %ﬂ@h@i@@lk@?alkytﬂmfﬁ‘péaﬁé e l}fﬁlﬂ“"pﬁ’éﬂ?lm i In
certain el@é?% A?q;“ Mo Eﬁ‘ﬁq’! r@gﬁjgmkééi%ylpcpuéﬂ@ﬁoﬂ&mwﬁ&omdrbsﬂlt s of For mul a |

and For nmu al k Ry('? ol i di nyl,
pi peri di nymonopPl}S\eqd'éQ\"ﬁgﬂkyl)%ﬁ‘bW’&ﬁdpP ﬁ:iﬂy"bal AFoSF Ry 2hd HiESHT t ut ed
with 0to c%mfe}f}gﬁ?dnwﬁet@, CANPIRES ABING Y alasHes CCatkylalfiny, ta)xd Cand (c).

[0175] Wherein: (a) hal ogen, hydroxy, cyano, am no, nitro, -oxo, -COCH,
- CONH2, -S@N#Qﬂfonséﬁndo C2hal oal kyl , " and” Cl1- C2hal oal koxy,

(c) -GR, where G is chosen from -(CHz)n-, C2-Cyalkenyl, Cy-Caalkynyl, -
(CH2),O(CHz2)m-, and -(CH2)nN(CH3)m-, where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from C3-Cgcycloalkyl, C;-C7monocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl. Each of _which (b)
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, Ci-Csalkyl, Ci-Csalkoxy, mono- and di-(C;-Caalkyl)amino, C-Czhaloalkyl, C;-
Cshaloalkoxy, and phenyl.

{0170] In some embodiments (a), (b), and (c) are defined as follows:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, C,;-C;haloalkyl, and C,;-Czhaloalkoxy,

(b) is C1-Csalkyl, Ci-Csalkoxy, C;-Csalkoxy(Ci-Caalkyl), amino(C;-Cs)alkyl, mono- and
di-(C,-Csalkyl)amino, mono- and di-(C1-Cialkyl)aminoC,-Caalkyl; and

(c) is -GR, where G is from -(CHz)q-, -(CH2)sO(CHz)m-, and -(CH2)nN(CH2)m-, and R, is
Cs-Cgeycloalkyl, 5 or 6-membered heterocycloalkyl containing 1 or 2 heteroatoms independently
chosen from O, S, and N, 5- or 6-membered heteroaryl containing 1, 2, or 3 heteroatoms
independently chosen from O, S, and N, indanyl, and phenyl. Each of which (b) and (c) is

substituted with 0 to 5 substituents independently chosen from halogen, hydroxy, amino, C;-
Cuaalkyl, C,-Csalkoxy, mono- and di-(Cy-Czalkyl)amino, and C;-C;haloalkyl, C)-Cshaloalkoxy.



WO 2006/ 083271 PCT/ US2005/ 017308 45 (b) is Cl-Co6al kyl, C2-C6al kenyl,

C2- Coal kynyl , C1- Cbal koxy, C2-C6al kenyl oxy, G - (C4al koxy(Cl- C4al kyl),

am no(d -C6) al kyl, nmono- and di - (Cl-C6al kyl )am no, nono- and di- (Cl-

C4al kyl ) am noCl- C4al kyl , C2-Cé6al kanoyl, C2-C8al kanoyl oxy,

Cl- C8al koxyear bonyl , -nono- and di - (Cl- C6al kyl ) car boxam de,

(C3-Crcycl oal kyl ) car boxam de, nono- and di-(C, - C6al kyl ) sul fonam de,

G - Coal kyl t hi o, aryI (CO C4al kyl ) thio, Cl-Ce6al kylsulfinyl, and Cl1-

Céal kyl sul fonyl, and (c) is -GRa where G is chosen. from-(CH2

C2- Caal kenywo 26@Bo@sal kynyl, (CH2)" Q(CH2)m, and - ( CHESFK mos where n
and rn are independently 0, 1, 2, 3, or 4; and Ra |s chosen from

C3- C8cycl oal kyl , and phenyl. [0176] The invention further pertains to
conpounds and salts of Formula 2 to Foggrula 16. 0 O RIO A Y NN RI1 R
R2 Formrula 2 O 0SAI R, RlI2 R R2 Formula 3 1~ ~ X0, 12 Al ~ X YN
)~ R13 R14 NJ [mvﬁlht&natﬁzly, KOk Fotriuld 1 WFRH05/1A882B&iRETwigE2005/ 017308 46 O

S/ R12

substxtuents independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, Ci-
Cphaloalkyl, C;-Cshaloalkoxy, Ci-Cealkyl, Ci-Cealkoxy, C1-Caalkoxy(C;-Caalkyl), amino(Cy-
Cj)alkyl, mono- and di-(C;-Caalkyl)amino, and mono- and di—(Cl-C4alky1)aminoC1-C4a1ky1.

[0172]‘ The invention ix_xclﬁdes icompounds and salts of Formula 1 and Formula 1A in
which A, is C;-Cs alkyl, C3-Creycloalkyl, or Cz-C7mqnocyclic heterocycloalkyl, each of which is
subsﬁtuted with 0 to 5 substituents independently chosen from (a), (b), and (c).

[0173] Wherein:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO;NH_, -SH, Ci-
Céhaloélkyl, and C;-C;haloalkoxy,

(b) is C)-Calkyl, C>-Cealkenyl, C,-Cealkynyl, C1-Csalkoxy, Cz-Csalkenyloxy, Ci-
Caalkoxy(Cy-Caalkyl), amino(Ci-Ce)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-(Ci-
Cialkyl)aminoC,;-Caalkyl, C;-Csalkanoyl, Cp-Csalkanoyloxy, Ci-Csalkoxycarbonyl,

-mono- and di-(C;-Cealkyl)carboxamide, (Cs-Cicycloalkyl)carboxamide, mono- and di«(Cy-
Csalkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Caalkyl)thio, C;-Csalkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) is -GR, where G is chosen from -(CHz)a-, C»-Caalkenyl, C;-Caalkynyl, -
(CH2),O(CHz2)m-, and -(CH2):N(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from C3-Cgeycloalkyl, C,-Csmonocyclic heterocycloalkyl Cs-

' Cmblcycl1cheterocycloalky1, indanyl, tetrahydronapthyl aryl, and heteroaryl. Each of which (b)

and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Caalkyl)amino, C;-Caalkanoyl, C;-
Caalkoxycarbonyl, C)-Cohaloalkyl, C;-Czhaloalkoxy, and phenyl.

[0174] In certain embodiments the invention provides compounds and salts of Formula 1
and Formula 1A in which:

A,is C-Ce alkyl Cs-Creycloalkyl, pyrrolidinyl, plpendmyl piperazinyl, or morpholinyl;
each of which is substituted with 0 to 3 substituents independently chosen from (a), (b), and (c).

[0175] Wherein:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH3, -SO,NH2, -SH, C;-
C;haloalkyl, and C;-C;haloalkoxy,
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(b) is C;-Cealkyl, C,-Cgalkenyl, C,-Csalkynyl, Ci-Cealkoxy, C,-Cealkenyloxy, Ci- -
Caalkoxy(Ci-Caalkyl), amino(C;-Cs)alkyl, mono- and di—(Cl-Csalkyl)amiho, mono- and di-(C;-
Caalkyl)aminoC)-Cqalkyl, C>-Csalkanoyl, C;-Csalkanoyloxy, Ci-Csalkoxyearbonyl,

-mono- and di-(C;-Cgalkyl)carboxamide, (C;-Cscycloalkyl)carboxamide, mono- and di-(Ci-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Caalkyl)thio, Ci-Cealkylsulfinyl, and C;-

: Cealkylsulfonyl, and

(c) is ~GR, where G is chosen from -(CHj)a-, C2-Caalkenyl, C2-Caalkynyl, -
(CH3);O(CH2)m-, and ~(CH3)oN(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R. is chosen from C;-Cgcycloalkyl, and phenyl.

[0176] The invention further pertains to compounds and salts of Formula 2 to Formula

16.
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Forrmula 16 [0177] The variables Al, X, and Y in Fornula 2 - 16 carry the
definitions set forth in Fornmula 1, Formula IA or Formula 1. [0178] R
and R2 are independently hydrogen or nmethyl. [0179] R o is Cl-C6al kyl.
[0180] RI, and R12 each represent 0 to 3 substituents independently chosen
from hal ogen, hydroxy, cyan, Cl-C4al kyl, C -C4al koxy, nono- and

i-(C-Cal kyl)am no, Cl-C2hal oal kyl, and Cl-C2hal oal koxy. [0181] R13 and
R14 are i ndependently chosen at each occurrence from hydrogen or nmethyl.
[0182] R15 repp@sessta CA- C6al koxy -or CA-Coal kyl. [ 018341 {bfsio$r30s

C2- C6al koxy or C2-Co6al kyl. [0184] R17 represents 0 to 2 substituents

i ndependently chosen from hal ogen, nethyl, and nethoxy. [0185] In other
enbodi ments the invention provides conpounds and salts of Fornulae 2 to 16
in which X'is NR (which carries the def4’ nition set forth for Fornula 1) and
Yis -CH2- or the invention provides
conpounds and|salts of Fornula//' Res in which X|is 0 and Y is -CH2- or
- CH2CH2-; or n mhlch sent. WO 2006/ 083271 PCT/ US2005/ 017308
49 The Al va LﬂlBG Th \k tion provides cqmpounds and salts of
Formulae 1 to |n Ywhi IS Npg{a2|nyl pyridyl,] or quinaxolinyl, each
of which is SJbstltutedRmuthO to substltuents i ndependently chosen from
hal ogen, hydr pxy, cyano am no, Cil- C4a|ky| Cl- C4al Qoxy, nono- and

i - (CL- Caal ky| ¥amkol0 C1- C2hal oal kyl, and Cl- C2hal odl koxy. [0187] The
i nvention proyrdes conpoundS angnphargaceutical 'y aqceptabl e t hereof of
Fornula 17 t0]{29 O S gccYsAXN: Q{P,/A 8 ,, .
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[0177] The variables A;, X, and Y in Formula 2 — 16 carry the definitions set forth in
Formula I, Formula IA, or Formula 1. )

[0178] R, and R; are independently hydrogen or methyl.

[0179] Ryois C;-Cealkyl.

[0180] Ri; and Ry each represent O to 3 substituents independently chosen from halogen,

~ hydroxy, cyano, C;-Caalkyl, C,-Csalkoxy, mono- and di-(C;-Csalkyl)amino, Cy-Czhaloalkyl, and
C;-Czhaloalkoxy.

[0181] R;3 and Ry4 are independently chosen at each occurrence from hydrogen or
methyl. ]

[0182] Rys represehts C4-Cealkoxy or C4-C5alk$'1.

[0183] Ry is Cz-Cealkoxy or Cp-Cgalkyl.

[0184] Ry7 represents 0 to 2 substituents independently chosen from halogen, methyl, and
methoxy.

[0185] In other embodiments the invention provides compounds and salts of Formulae 2
to 16 in which X is NR (which carries the definition set forth for Formula 1) and Y is —CHp-or -
CH,CH,;-. In still other embodiments the invention provides compounds and salts of Formulae 2
to 16 in which X is O and Y is —CH;- or -CH,CH;-; or in which X and Y are absent.
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The A, variable
[0186] The invention provides compounds and salts of Formulae 1 to 16 in which A, is

pyrazinyl, pyridyl, or quinaxolinyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, Ci-Csalkoxy, mono-
and di-(C;-Csalkyl)amino, C;-Cshaloalkyl, and C;-C;haloalkoxy.

[0187] The invention provides compounds and pharmaceutically acceptable thereof of

Formula 17 to 29
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R28--- t I I I SRLR R29 Formula 28 OSNA2 N NOI 1 R30KRL R2
R29 Formula 29 [0188] The variables A2, Rl, and R2 in Fornulae 17 - 29
carry the definition set forth for conpounds of Formula | and Formula IA.
In certain enbodinents the variables Al, RlL, and R2 carries the
definitions set forth for conpounds and salts of Formula 1. In certain
enbodi nents these variables carry the definitions set forth bel ow for
conpounds  of Forrml ae 17 - 29. [0189] Thus in Formulae 17 - 29 the
variables r, s, Q X Y, Rl, R2, RI8A Rl18, R20, R2i, R22, R23,  R24, R25,
R27, R28, FPO2006882EB0 are defined as fol | ows qis an |Pr?fr@f§@’f’5’?17%?ﬁn to 5;
r|sl 2,0r3. WD 2006/ 083271 PCT/US2005/017308 52 s is 1, 2, or 3; Xand Y
are absent; and RL and R2 are independently hydrogen or mnet hyI, i n other
enbodi mrents X is oxygen and Y is -CH2-50RL8A i s hydrogen, hal ogen, hydroxy,
cyano, am no, Ci- C4a| kyl, Cl-C4al koxy, nmono- and di-(Cl-C4al kyl ) am no,

Cl- C2hal oal kyl , or hal oal Koxy. [0190] RI8 represents 0 to 3
substituents i ndepg gz; y cliosert from hal ogen, hydroxy, [cyano, am no,

nitro, Cl-C4al kyl, no- 5 and di - (Cl- C4al kyl ) ajm no,

C - C2hal oal kyl , a d phenyl
| Rao Rz R‘l
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Ror{T 0 |
(O)(\L_ 1,
ol ;xz* "

Ros | |
Ry RotR1  Re
Formula 23
O
R2 /AZ
Y Y
& Ry Ry
Formula 24
5"
Rz A
\ wl '/ 2
(O Ry Rg
Rz7/\/0

Formula 25




[0191] R20 and R21 are independently selected from hydrogen and Cl- 4al kyl ;

or R2o and R21 are joined to forma C3-Crcycl oal kyl group. [0192] R22 and

R23 are i ndependently chosen Cl-C6 al kyl groups; each of which is

substituted with O to 5 substituents independently chosen from hal ogen,

hydr oxy, cyano, am no, Cl-C4al kyl, Cl-C4al koxy, nono- and

di - (Cl- G4al kyl ) am no, Cl-C2hal oal kyl, and Cl- C2hal oal koxy. [0193] Rz24

represents 0 to 3 substituents independently chosen from hal ogen, hydroxy,

cyano, anm n@o sz - COON, - CONH2, - SO2NH2, - SH, O - Calq/ushdidihaes

Cl- C2hal oal koxy, O - Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, Cl1-C6al koxy,

C2- Coal kenyl oxy, Cl-C4al koxy(C -C4al kyl), am no(Cl-C6)al kyl, nono- and

di - (Cl- C6al kyl )am no, nono- and di-(Cl-C4al kyl)am noCl- C4al kyl ,

C2- CBal kanoyl, C2- Csal kanoyl oxy, Cl-C8al koxycarbonyl, -nono- and di-(d -

C6al kyl ) car boxami de, (C3- C7cycloal kyl) carbaoxani de  mpno--—and

di - (C1- Ceal kyl ) sul [f onafsde, O C18C6al kyl t hi o, aryl (CO C4al Kyl )t hi o,

Cl - Ceal kyl sul finyl} andkCl- al Byl syl fonyl. In certain enbodi ments R24

represents 0 to 3 srpsti Nt n péndently chosen from hal ogen, hydroxy,

cyano, am no, C -dal kyl - GAal kpxy, nono- and di - (Cl- C4jal kyl ) am no, _

A - C2hal oal kyl', and Cl; &2 a oAl koXy. [0194] R25 and R27 efach represent 0

to 3, or in some epbodinents 0 to 2 substituents independently chosen from .

hal ogen, hydroxy, fckamela2ém no, Cl-C4al kyl, Cl-C4al koxy, npno- and

di - (Cl- Gal kyl ) am pe—¢€ -C2ha;E:iksi, and—C€I=—C2haloatkoxy.| In certain
c

enbodi nents the ipvention includeg conpounds and salts of} Fornula 24 and
Forrmula 25 in which LePr Afi2- (Cl1- C6al kyl ) ami no| substituent and
O to 2 additional pybstituents indepdandently chosen from hal ogen, hydroxy,
cyano, amino, Cl-C#Hl kit Cl- C4aRkoxWR2 nono- and di-(Cl- Cshal kyl ) ami no, Cl1-
C2hal oal kyl, and Cl- &, pal koxy. WO 2006/ 083271 PCT/ US200p/ 017308 53
[0195] R28 is phenyl or pyridyl, each of which is substituted with O to 3
substituents inde35ﬂ€%4ﬁ¥@'chosen from hal ogen, hydroxy, ¢yano, am no,
nitro, Cl-C4al kyl, [CI=C4alr'koxy, nono- and di - (Cl - C4al kyl ) am no,

Cl - C2hal oal kyl , and Cl - C2hal oal koxy, [0196] R29 is hydrogen, nethyl or
ethyl. [0197] R30 is a 5- menmbefed teroaryl substituent céontaining 1

nitrogen atomand @ or | di_ .0 heter oat ons chosen from N, 0, or S
substituted with 0 ug52~<?bs i t udht s ¥ ndependent I y
’ Ry Rg
[
Ra2g
Formula 28
1
N A
o VN
\
Rag '
Formula 29

[0188] The variables Ay, Ry, and R; in Formulae 17 — 29 carry the definition set forth for
compounds of Formula I and Formula IA. In certain embodiments the variables AL, Ry, and Ry
carries the definitions set forth for compounds and salts of Formula 1. In certain embodiments
these variables carry the definitions set forth below for compounds of Formulae 17 - 29.

[0189] Thus in Formulae 17 - 29 the variablest, s, Q, X, Y, Ry, Ra, Rusa, Ris, Rao, Rz,

Ry, Ra3, Ras, Ras, Ra7, Rog, Rao, and Ryp are defined as follows

q is an integer from 1 to 5;

ris1,2,or3.



chosen from hal ogen, Cl-C2al kyl, and G - C2al koxy. [0198] R31 and R32 are

i ndependently chosen from Cl- C6al kyl and phenyl; each of which is
substituted with O to 3 substituents independently chosen from hal ogen,
hydr oxy, cyano, amno, nitro, Cl-C4al kyl, Cl-C4al koxy, nono- and

di - (Cl - C4al kyl ) am no, Cl-C2hal oal kyl, and C1-C2hal oal koxy. [0199] Gis O,
S, SO2, or NR26; where R26 is hydrogen or R26 is Cl-Co6al kyl, phenyl,
pyridyl, or pyrimdinyl, each of which is substituted with O to 3
substituents independently chosen from hal ogen, hydrox cyano m no,

Cl - C4al kyl , “@L%O@i@?%xy, mono- and di - (O - C6al kyl ) ani r%%“@“"@ﬁﬂé‘l%om kyl
and Cl - C2hal oal koxy. [0200] Qis 0O, S, orNR2fi; where R26 is hydrogen or
R26 is Cl-C6al kyl, phenyl, pyridyl, or pyrimdinyl, each of which is
substituted with 0 to 3 substituents iAdependently chosen from hal ogen,
hydr oxy, cyano, amino, Cl-C4alkyl, Cl-C4al koxy, nono- and

di - (C1- Coal kyl 9@ hor3;C1l- C2hal oal kyl, and Cl - C2hal oal koxy. [0201] The

i nvention incl n I 5 i odrch A2
carries the deggﬁ‘?%ﬁgés{’ggﬁ?g}%ﬁﬁgg{r’ago ed(?gﬁgtﬂygfr?égnsoélﬁ%%ydf any of the
above f or rembedimentgX it dreygerchafliYnistCHms of A2 set forth for Fornulae I, |A 1,

and whi ch occug i a‘@ﬁ‘%g?f’“’ tﬂﬁ%g%h’]*@dm DEyHR! ;,ﬁim,,@l_cg@kgg@lscﬁm,xﬂaﬁﬁarand n

Fornul ae 2-16 abe Se structidres has a deflined group in place of
A2. For exii@Galkpomming, &1 $:-helenllerl, or Gherhsleglkptvenyl group at the A2 Position.
Thus the i ”Vegﬁb(ﬁrk,h%{e%?sﬁ) 6 3R RS AAcheAdntlPcidfen TR Icker, RydroR) i n
which A2 is any of the groups gg)pearlng at the A285(0§|t10n I Flormlll ae 2 -
16. [ 0202]cymivearning.avird, SmCealeil e elboryotarss aahd-(CufedyBpmizg, Gifyhelpalyln  angd
1-16 in Wht CBnaiflikds§, ana préper ed heteroaryl group selected from furan-2-yl,
furan-3-yl, I1'soxazol-3-yl, isoxazol -4-g| ,.thio hen-%@%é, tl i Qghtgné %-yl ,
pyrrol -2-yl, pyHPy|Rg2 EZI%GHdﬁm?BIP’)??I,“@a‘IE”ﬁ“ TO&RR @ ed with
0 to 3 subgf L&%ﬁﬁﬁd&ofdﬂﬂaﬂgrﬁ;}eﬁlda&y@&ﬁﬁn from hal ogen, hydroxy, cyano,
amno, nitro, Cl

di - (C1- Cal kyl i%ﬁ%n@zl,z S R abRm Y ok e e 30 o B ot o kyl ,
C, - C2hal oadu@ikited Wil PBsIitueht isleghdadppimsacionxhategen fydoxy,gaaroaaming my be
sal ts of Foradikat FrorsmEne: 8 d-HCHrr iR e (G b amdiER FOToTorS AN
group sel ecpeldalksxgm f uran-2-yl, furan-3-yl, isoxazol-3-yl,
[0193] Raqrepresents O to 3 substituents independently chosen from halogen, hydroxy,

cyano, amino, nitro, -COOH, -CONHa, -SO,;NH,, -SH, C;-C;haloalkyl, C-C;haloalkoxy, Ci-

Cealkyl, Cr-Cgalkenyl, Co-Csalkynyl, Ci-Cealkoxy, Ca-Cealkenyloxy, C,-Caalkoxy(C;-Caalkyl),

amino(C,;-Cg)alkyl, mono- and di-(C,-Csalkyl)amino, mono- and di-(C;-Caalkyl)aminoCi-

Caalkyl, C,-Csalkanoyl, C,-Csalkanoyloxy, C;-Csalkoxycarbonyl, -mono- and di-(C;-

Cealkyl)carboxamide, (C3-Cicycloalkyl)carboxamide, mono- and di—(Q-Csalkyl)sulfonamide,

C,-Csalkylthio, aryl(Co-Caalkyl)thio, C 1-C5a1kyléulﬁny1, énd C;-Cgalkylsulfonyl. In certain .

embodiments R4 represents 0 to 3 substituents independently chosen from halogen, hydroxy,

cyano, amino, C,-Caalkyl, Ci-Csalkoxy, mono- and di-(C,-Caalkyl)amino, C,-Czhaloalkyl, and

C;-Cshaloalkoxy.

[0194] Rys and R, each represent 0 to 3, or in some embodiments 0 to 2 substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Caalkyl, C;-Csalkoxy, mono-
and di-(C)-Caalkyl)amino, C;-Czhaloalkyl, and C;-Czhaloalkoxy. In certain embodinﬁents the
. invention includes compounds and salts of Formula 24 and Formula 25 in which Ras represeﬁts a

di-(C-Csalkyl)amino substituent and O to 2 additional substituents independently chosen from

halogen, hydroxy, cyano, amino, C;-Caalkyl, C-Caalkoxy, mono- and di-(C;-Cealkyl)amino, C;-

Cyhaloalkyl, and Cl-Czhgloalkoxy.



| soxazol - 4-yl, thiophen-2-yl, thiophen-3-yl, pyrrol-2-yl, pyrrol-3-yl, and
pyrazolyl; each of which is substituted with O to 2 substituents

i ndependently chosen from hal ogen, G -C4al kyl, Cl1- C4al koxy,

C, - C2hal oal kyl , and C, - C2hal oal koxy, and phenyl and is substituted with one
5- nmenbered heteroaryl substituent containing one nitrogen atomand O or 1
addi tional heteroatonms chosen fromN, 0, and S, which 5-nenbered

het eroaryl substituent is substituted with O to 2 substituents

i ndependent Iwo gdogesstvif r om hal ogen, Cl-C2al kyl, and Cl- Gafk¥otnihss such
conpounds X may be oxygen and Y may be -CH2-, or X and Y nmay be absent.

[ 0204] The invention also includes conpounds and salts of Forrmula I, IA
and 1-16 in which A is pyridin-2-yl Q pyridin-3-yl, each of which is
substituted with O to 3 substituents i"ndependently chosen fron1ha|ogen,

hydzg)l(ydg%lﬁgﬁ 01 '}%?*Sé%"&%ﬁyo%f‘%?’%%“@w% ltlé&)w}ﬁ'lomr%Ddg|1 Bitiadt eny “In such
conpounds n)(ienweltﬂev chospy 6pmdnldger, ydyoxtyecyaithi2mino onitrof (hﬁalkyl,@yﬁblkmarb sent.

[ 0205] Ad onal t 9 ertain preferred
corrpoundsq% be @grdhgcfl @Flk;'l?%lgwﬂ%éﬁ?f%& d[é @Ihgtlﬂd&fxﬁlé subf or nul ae 't her eof
when V, W X, Bi] Reaisdydibgenmethyl orehylcar bonyl, and Rl and R2 are both

hydr ogen: Whenyotén i, &hai@RAS I ury ok P Lon RPN ML SRNRAGIKL O or e A

is 3,4,5-trinmethox 'S not or oph

3- net hyl pladditienal mew%ommhos’:n;ﬂ@my,l%wﬁmhwted Mﬁ@wtoﬂtsubsgmntmmmlﬂbe nyl ;
A2 is not cﬂo@@ﬁ@ﬂé'h%é@hépﬂa’lkyl W8, Alaikogy. 2, 4-di chl orophenyl; A2 is not

4- phenyl oxyphenyl A -nltro : A2 is not 4- Rhenyl oxthenyI;
When A is cyclosg dpysnd quarpsndﬁmdwﬂph é@!&ﬁh@ﬁﬂ}l{ylaﬂmﬁﬂ eagheof whic

4-t ert - butiydnwRGEYVith 6\ 3 sibéiddentd 1 f‘éMé mt%&{%m h%@dgeﬂtl‘lﬁlfr gos%nyl or

phenyl substituted with to 3 substituents i ndepen en from

hal ogen, AMiTopRitrey Cl(ﬁ‘é\kklypl'cé?ﬂﬂ’xtin%ﬂa*}“%‘kgﬁr%ky ?,aﬂﬁleﬁ,cl-czhaloalkyl and
4-(4- oh orqmexy) pheny ; VD 2006/ 083271 PCT/ US2005/ 017308 55 When Al

S oo G S RSTSal AR A pUSLLLEd L, pEY 80 T o
4- (4- chl onendg oy bokiidRYE Bth of which is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Caalkyl, C,-Csalkoxy, mono- and di-(C:-
Csalkyl)amino, C; Cshaloalkyl, and Cl-Czhaloalkoxy

[0200] Qis O, S, or NRys; where R26 is hydrogen or Ry is C;-Cgalkyl, phenyl pyridyl, or
pyrimidinyl, each of which is substituted with 0 to 3 substituents independently chosen from
halogen, hydroxy, cyano, amino, C;-Caalkyl, C,-Csalkoxy, mono- and di-(C;-Cgalkyl)amino, C;-
C;haloalkyl, and C;-Cjhaloalkoxy.

[0201] The invention includes compounds and salts of Formula 17 — 29 in which A,
carries the definitions set forth for compounds and salts of any of the above formula, e.g. the
definitions of A; set forth for Formulae I, IA, 1, and which occur in Formulae 2-16. The variable
A; does not appear in Formulae 2-16 as each of these structures has a defined group in place of
A,. For example, Formula 3 has a 4-phenoxy-phenyl group at the A, position. Thus the
invention includes compounds and salts of Formula 17 — 29 in which A, is any of the groups
appearing at the A, position in Formulae 2 — 16.

{0202] The invention include compounds and salts of Formula I, IA, and 1-16 in which

A, is 5-membered heteroaryl group selected from furan-2-yl, furan-j-yl, isoxazol-3-yl,
isoxazol-4-yl, thiophen-2-yl, thiophen-3-yl, pyrrol-2-yl, pyrrol-3-yl, and pyrazolyl; each of
which is substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, cyano,
amino, nitro, C1-Csalkyl, C;-Cjalkenyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-



Wien Al is phenyl; A2 is not 4-(3,5-di-trifluornethyl-phenyl oxy)phenyl;
When Al is 1,5-dinethyl-2-chloro-pyrrol-3-yl, A2 is not

4-(4-ntirophenyl oxy)-(3,5- dichlorophenyl)-; and Wien Al is 2-hal o-phenyl,
2, 6-di - hal o- phenyl, or 2-nethyl phenyl; A2is not 4-phenyl oxy- phenyl
substituted wwth O to 5 substituents independently chosen from hal ogen,

d -Cal kyl, nmethoxy, trifluoronethyl, trifl uoronmethoxy, and
trifluoronmethylthio. [0206] The Invention further includes corrpounds of
Formula 30 R33 R34 OS R32 Q HHR31 NR30 Fornula 30 and t

phar maceut i W 2086/0883kpt abl e salts thereof. [0207] V\here"qmsﬁgff‘mfgl and
R32 are all hydrogen; or R30 is hydroxyl, hal ogen, cyano, d -C4al kyl,

C - C4al koxy, mono- or di-(CG - C2al kyl)am noCo- C2al kyl, or 5-or 6- menber ed
het er ocycl oal kyl , and R31 and R32 are Béth hydrogen; or R31 is hydroxyl,
hal ogen, cyano, CI C4al kyl , d -C4al koxy, nmono- or di-(d -

C2al kyl ) amzmmymbwlqalmn @nd prengli I Och GRaploknds PamyesixyEepandk § sy be

hydr oxy( G - anoyl oxy( Co- C2al kyl ),

d - C2al kyI'G g?f?daW%b%ﬁé%C( O-C(O-HN, nono- or di-

C2al kyl car boxamajga '[hahﬁlrema 1mheﬂela®ﬁpcam® And sdits ofErrogled; 1e Pndl'\‘@@ ip whigh ¢ .

7- menber ed het ycl th_glz 1-3-y1,
het er ocycl oal kg %Tn )(glﬁt(ﬁ%gry%% %Q’e ted%tg ere ﬁet g?%(;cgcll(l)saofalf% }yC(O)
each of mmomomgt, éﬁqmy:eﬂvhkmwhen-é -yb pirseli2-ylt pyerolnd-vh ! myFazplyh&Rgt or et hyI
substituents t; Yo 2R06/-0R83( €;-

ben 15500 i AR 2 ‘ﬁgﬁ“‘% fﬁ ﬁﬁgﬁ‘ggﬁ&e‘é%‘ﬁ S ik

Cl1- C4al kO)(yalkmn@rthﬂlOle}’l( ®d~01@zh¢lw OY&rWIﬁE@YIGQ‘éFsW‘PSUdeYﬂé’n Trber ed

het er ocycl oalikyh hetBfoar3 QbstRaTEIRESE AL 8 hRfoR& ¥dm andeét 1RABitiadihdradatase bot h

hydrogen; chosen from N, O, and S, which 5-membered heteroaryl substituent is substituted with 0 to 2
substituents independently chosen from halogen, C;-Czalkyl, and Cy-Caalkoxy. In such
compounds X may be oxygen and Y may be —CH,-, or X and Y may be absent.

[0204] The invention also includes compounds and salts of Formula I, IA, and 1-16 in
which

A, is pyridin-2-yl or pyridin-3-yl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C1-Csalkyl, C;-Caalkoxy,
mono- and di-(C;-Caalkyl)amino, C,-Cshaloalkyl, Ci-Czhaloalkoxy, and phenyl. In such

| compounds X may be oxygen and Y may be —CH,-, or X and Y may be absent.

[0205] Additionally the following provisos apply to certain preferred compounds of
Formula 1, IA, II, and Formula 1 and the subformulae thereof when V, W, X, and Y are absent, Z
is carbonyl, and R} and R; are both hydrogen:

When A, is 4-chlorophenyl, A; is not 4-phenyloxyphenyl;

When A is 3,4,5-trimethoxyphenyl, A; is not 4-chlorophenyl;

When A, is 3-methylphenyl, A; is not 4-phenyloxyphenyl;

When A, is 4-methoxyphenyl; A; is not 4-phenyloxyphenyl;

When A, is 2,4-dichlorophenyl; A; is not 4-phenyloxyphenyl;

When A, is 2-nitrophenyl; A; is not 4-phenyloxyphenyl;

When A, is cyclopropyl; A is not 4-phenyloxyphenyl;

When A; is 4-fert-butyl-phenyl; A; is not 4-phenyloxyphenyl;

When A, is phenyl or phenyl substituted with 0 to 3 substituents independently chosen
from halogen, nitro, C;-Caalkyl, and C;-Caalkoxy; A; is not 4-(4-chlorophenyloxy)phenyl;



Qis Nor GR35. R33is 0, 1, or 2 methyl substituents. R34 is hydrogen,
C4- Cl0al kyl , C4-d oal koxy, nono- or di-(Cl-C6al kyl)am no; or R34 is

phenyl ( Co- C2al koxy), C3-d ocycl oal kyl ( Co- C2al koxy), 5-to 7-nenbered }
het er ocycl oal kyl , each of which is substituted with O or 1 trifluoronethyl,
trifluoronethoxy, Cl- C6al kyl, Cl-C6al koxy, or phenyl; R35 is hydrogen,

hal ogen, cyano, Cl-C4al kyl, Ci1-C4al koxy, trifluornethyl, or
trifluoromethoxy; or R35 is phenyl (Co- C2al koxy) or i ndanyl (Co-C2al koxy);

each of whigbbhdegishstituted with 0 or 1 Cl-CAalkyl; QerRReabdsR35 are
joined to forma 5-to 6-nenbered partially unsaturated ring having 1 or 2

ring oxygen atons, and substituted with O or | phenyl. [0208] Werein R34
i s not hydrogen when Qis N or CH Conggr)unds of Forrmula 30 in which at
| east one of the foll ovvi ng condi tions e met are i ncluded herein: (a)

?agyrnglll diaESI ; ar hx%ygg’g?egzﬁ?ﬁ%ﬁ ﬁ'gﬂ’:b ﬁl?@f&ksgzlsnl&#yﬁr oxyl ,

hal ogen, 3}(;yl Cl- C4al koxy, nono- -(C-

hyar oy 2l ?;23%1 i %fhthﬁ‘%ﬁrzaw&ﬁza&&?&%%f%@“ﬂﬁ‘%ﬂcza' o

Cl- C2al kyl ox oaumnyﬁhamheﬁyl Ajis moOM€8, diitel fiyormetd-phenylotly yplenyl;

2 monber od. hot i effégwdm‘?*z%%- AR SRR b P el eSS oy

(heter ocyd:lcmaﬂoisr;elnyl) {40) - V\,her ein the heterocycl oal kyl is a norpholinyl,

Subst it utec w VRBu > ab Bl e RRE e o BB R Aot oy

bot h hydr pigap. sulésa)utdaa@ﬂu Gsto Iﬁ)ﬁdbsmny:hts lrﬂpm@ntlmm@ﬁaiduyhaloa‘em(arguﬁlkﬂt hi enyl ,

W 2006 Bg@%ﬁp%@%&%@%&%@%&?&gﬁ?@%@é‘ﬁ%ﬁ%2. ndrogen. () Qs M

[0206] The Invention further includes compounds of Formula 30

R33’ Ra
i LY
R32 S NJI\N @
| H H
o
Raq N Rap

and the pharmaceutically acceptable salts thereof.
[0207] Wherein:
R0, Rsi, and R are all hydrogen; or

Formula 30

Rjg is hydroxyl, halogen, cyano, C;-Cjalkyl, C;-Caalkoxy, mono- or di-(C;-
Caalkyl)aminoCy-Cralkyl, or 5-or 6-membered heterocycloalkyl, and R3; and Ra; are both
hydrogen; or

Ra is hydroiyl, halogen, cyano, C;-Csalkyl, C,-Csalkoxy, mono- or di-(C;-
Caalkyl)aminoCop-Calkyl, mono- or di-(C,-C,alkyl)aminoC;-Caalkoxy, hydroxy(Ci-Csalkyl), C;-
Caalkanoyloxy(Co-Caalkyl), C;-Cralkyloxoacetylamino, H,N-C(O)-C(O)-HN-, mono- or di-C;-
Cualkylcarboxamide, and Rig and Ra; are both hydrogen; or

R3 is 5- to- 7-membered heterocycloalkyl(Co-Caalkyl), 5- to-7 membered
heterocycloalkyl(C;-Cpalkoxy), (5-to-7-membered heterocycloalkyl)-C(O)-, each of which
heterocycloalkyl is substituted with 0 or 1 methyl or ethyl substituents; and R3p and R, are both
hydrogen; or '



(h) R33 is O substituents, R34 is C4-C oal kyl or C4-Cloal koxy, and R35 is
hydrogen, hal ogen, nethyl, methoxy, or trifluoronmethyl. (i) R33 is O
substituents, R34 is hydrogen, and R35 is phenyl (Co- C2al koxy) or

i ndanyl oxy. [0209] The Invention includes conpounds and pharmaceutically
acceptable salts of Fornula 31- 34 R33 R34 R3~ N~ HH N Formula 31 OS
RfF33\ R34 Il A HHFornula 32 [0210] Wthin Fornula 32, Al is a

6- menbered heteroaryl or heterocyclic group of the fornula: r, N~ ~NR36 R36
.21 R35\ N1 's. NOO (xx) (xxi) (xxii) ~~\J ON R37 (xxiii) WO
2006/ 08327 1weChodu82005/ 017308 58 [0211] O Al is a 6, CROTA2N0GEII8,

5,6-heteroaryl, 5,6-heteroaryl or 5,5-heteroaryl group of the formula: R36
R36 or" R36 ' i /- N NN

56
Ra, is hydroxyl, halogen, cyano, C-Caalkyl, C1-Calkoxy, mono- or di-(C-
Caalkyl)aminoCy-Calkyl, 5-or-6-membered heterocycloalkyl, or 5-0r 6-membered heteroaryl,
and Rigand R3; are both hydrogen;
Qis N or C-Rss.
Ra3 is 0, 1, or 2 methyl substituents.

n

Rag is hydrogen, C4-Cioalkyl, C4-Cioalkoxy, mono- or di-(C;-Cealkyl)amino; or
Ri4 is phenyl(Co-Caalkoxy), Ci-Ciocycloalkyl(Cy-Cralkoxy), 5-to 7-membered
~ heterocycloalkyl, each of which is substituted with 0 or 1 trifluoromethyl, trifluoromethoxy, Ci-
Cealkyl, C,-Cgalkoxy, or phenyl;
| Rssis hydrogen, halogen, cyano, C1-Csalkyl, Ci-Caalkoxy, trifluormethyl, or
trifluoromethoxy; or

Ris is phenyl(Co-Czalkoxy) or indanyl(Co-Csalkoxy); each of which is substituted with 0
or 1 C;-Caalkyl; or

Rz and Rs;s are joined to form a 5-to 6-membered partially unsaturated ring having 1 or 2
ring oxygen atoms, and substituted with O or 1 phenyl.

[0208] Wherein R4 is not hydrogen when Q is N or CH.

Compounds of Formula 30 in which at least one of the following conditions are met are included
herein:

(a) Rao, Ra1, and Rs; are all hydrogen.

(b) R is fluoro, Ci-Czalkyl, or 1-pyrrolidiny}, and Ray and Ra; are both hydrogen.

() Ra is'hydroxyl, halogen, cyano, Ci-Csalkyl, C;-Caalkoxy, mono- or di-(Ci-
Caalkyl)aminoCo-Czalkyl, mono- or di-(C,-Czalkyl)aminoC;-C,alkoxy, hydroxy(C;-Caalkyl), Cs-
C,alkanoyloxy(Co-Caalkyl), Ci-Cralkyloxoacetylamino, aminooxalamido, mono- or di-Ci-
Caalkylcarboxamide, and Rio and Rs; are both hydrogen.

(d) Ry is 5- to- 7-membered heterocycloalkyl(Co-Caalkyt), heterocycloalkyl(Ci-
C,alkoxy), (heterocycloalkyl)-C(O)-, wherein the heterocycloalkyl is a morpholinyl,
thiomorpholinyl, piperazinyl, or piperidinyl group, each of which is substituted with 0 or 1
methyl or ethyl suﬁsﬁtuents; and Rap and Ri; are both hydrogen.

(€) Raz is hydroxyl, bromo, C;-Caalkyl, furanyl, thienyl, pyridinyl, or pyrimidinyl, and Rso

. and Rs; are both hydrogen.
®QisN.



(xxiv) (xxv) (xxvi) o N\ "2\ CN\~ 2z
(xxix) NAY . NNR36 J RN/ " f NN -
N~ 1\ S HR36 or ~NNH (xxxiii) (xxxiv)
XXXi v, above, the substituent R36 is 0 or
are attached to either of the two shown ri

het eroaryl group of the fornmula .::,NN

N R36 H R36 R36 (xxvii) (xxiii)
Ni R36 (xxx) (xxxi) (xxvii) R36
[0212] In structures xxv to
1 or nore substituents, which
ngs. [0213] O A, is a 5 nenbered
SONT I 1J\ NN\ R36 N R36

RAL (xXXV) (XXvvi) (xxxvii) WD 2006/ 083271 PCT/ US2005/ 017308 59 R36 R N ~

RA2- NH ~/\wh 2888RsPr{ Xxxviii) (xxxix) (Ix)

57

(g) Qis C-Rss.

PCT/US2005/017308

(h) Rs3 is O substituents, Rag is C4-Cyoalkyl or C4-Cioalkoxy; and Rjs is hydrogen,

halogen, methyl, methoxy, or trifluoromethyl.

(i) Rss is O substituents, R4 is hydrogen, and Ras is phenyl(Co-Cralkoxy) or indanyloxy.

[0209] The Invention includes compounds and pharmaceutically acceptable salts of

‘Formula 31 - 34

o s AN Ros
AR

Formula 31

Formula 32

[0210] Within Formula 32, A, is a 6-membered heteroaryl or heterocyclic group of the

formula: A
N g N\ R36 R36
c j‘% | L S~
Ras N /j/
C . A A
(xx) (xxi) (xxii)
jos
O fFl .
Raz
(i)




HR NNN t? N LI'J R42 r HW VN R36 S R36 R42 (Ixi) (Ixii) (Ixiii)
[0214] Al'so included herein are conpounds and pharmaceutically acceptable

salts of Forrmula 33 RB38 R~ RSa G OS | LN XIl HH R35 R39 R40 Fornul a 33
[ 0215] Wherein, within Fornmula 31-33: Gis O, NH, or CH2. Qis N or CR35.
R33 is 0, 1, or 2 nethyl substituents. R34 is hydrogen, C4-C oal kyl,

C4- d oal koxy, nono-
phenyl ( Co- C2al koxy),

het er ocycl oa‘Ld% 6/08
trifluoronet

or -(C-Ceal kyl)am no; or R34 is
C3- d ocycl oal kyl ( Co- C2al koxy), 5-to 7-nenbered
h of which is substituted with O i ronet hyl ,
(-E Céal kyl , Cl-C6al koxy, or phenyl; Q@@#@“&%&ogen,
hal ogen, cyano, CI - C4al kyl, CI -Cl ol koxy, trifluoronet hyI or
trifluoronmethoxy; or R35 is phenyl (Co- C2al koxy) or i ndanyl ( Co- C2al koxy) ;
each of which is substituted with 0 o081 C -C4al kyl. [0216] Wierein R34 is
not hydrogen when Qis N or CH WO 2006/ 083271 PCT/ US2005/ 017308 60

[0211] Or A, is a 6,6-heteroaryl, 5,6-heteroaryl, 5,6-heteroaryl or 5,5-heteroaryl group of

the formula:
Ras l ) Ras
X Nj:"—{ E\’ = | 4 N o ]
= N7 SN N R e / 3
(xxiv) (xxv) (xxvi)
N N %
0( = R L% </ :Ej/ </\N N ‘2?'
NZNX N N Nék&\’
Ras H Rag
(xxvit) (xxiii) (xxix)

Né\,/bz't

R
N
Cn

N” Rgg
(xxx) (xxxi) (xxxi1)
Va x 21 R:as‘_'/\g:‘>2
AP ff
H N R o Sy
(xxxiii) (xxxiv)

[0212] In structures xxv to xxxiv, above, the substituent R361is 0 or 1 or more

substituents, which are attached to either of the two shown rings.

[0213] Or A, is a 5 membered heteroaryl group of the formula

_N

Vg’

‘Rag

n—2Z

(xxxv)

S

N’N
Ras

(xxxvii)




R36 is O
hal ogen,
-(d-C2
i s Cu-C4da
- C(O) NH2.
preferred
hydr ogen
hydr ogen.
benzyl .
substi t ut
hal ogen,
at | east
Qis N

R42 is O or

or 1 or nore substituents independently chosen from hydroxyl,
cyano, Cl1-C4al kyl, Ci1-C4al koxy, nono- and
al kyl ) am noCo- C2al kyl, trifluormethyl, and trifluoromethoxy. R37
| kyl, which is substituted with 0 or 1 hydroxyl, -C(O CH, or

R38 is O or 1 or nore nethyl substituents, though it is
that Roo is O substituents. R39 and R40 are independently
or nethyl, though it is preferred that both R39 and Roo are

Ca-CIoaIk
trifluorog
phenyl ( Co- ¥sgl

W t hout Wi

‘the anti -

replicati
an EC50 o
about 1

an HCV repl
conmpounds| of REornul a |

propertie
toxicity,
hal f-1i ve:
formul ati
conpositi
PCT/ US200

ogen, Cu-C6al kyl, C3-Cr7cycl oal kyl (
RQMOb&mbﬁgﬁ'pyrldyl or phenyl substituents, Spﬂ6§$$a%lc% IS
ed with 0, 1, or 2 substituents independently chosen from
hydr oxy, nethyl, and met hoxy. npounds of Forrmula 31- 33 in which
one of the follow ng conditio are net are included herein: (a)
{h\ﬁ$(‘_mf\ (r-\ P33 +s0 substituents, R34 is A CUC&!k}" or
ox % and R35 |s hycrog - hal ogen, nPthyh t hoxy, or
(d) R33 is §ﬁ) ituents, R34 |s/&jg?ogen and |R35 i s
(e) R’6\u5=9%subst|tuents Re(R)-NR37 i's methyll . [0217]
shlng to be bound |to any particular theory, it is beliegved that
Wctivity of cg ds of Formul a|fX} s due to their |inhibit
on of the HCV replilcon. Preferred co nds of Formula |l exhibit
ajoyt 10 m cronoljar or |ess, or nnrgn%%rﬁzerably an EJ50 of
i RT O ar or less; |or agN 0 of aboui“%OO nanonol ar or | ess in
assay, such a&ZT\he\/ ssay of ExarltN‘éN7. [0218] Preferred
wi | | |[haveSCertai n phar mhcol Bgi cal propertiles.  Such
i.ncl ude, but arefnot.limted to ora bl availability, | ow
@%M/serun1 protelrQ%'%dlnq and de5|rag ?ln vitro and ijn vivo
s. [0219] The invention includes packaged phar maceuti cal
ons. cka n t
on comigll]ngﬁo mcﬁﬁéjd he;e%ﬂy od O%dus 1ds or Sal cgl%@é%%/%@?l

ace

Sf@hvid08 61

Formula 33

[0215] Wherein, within Formula 31-33:

G is O, NH, or CH,.

Qis N or C-Rss.

Rs3is 0, 1, or 2 methyl substituents.

R34 is hydrogen, C4-Cjoalkyl, Cs-Cioalkoxy, mono- or di-(C;-Cgalkyl)amino; or

R34 is phenyl(Co-Caalkoxy), Ci-Ciocycloalkyl(Cy-Csalkoxy), 5-to 7-membered
heterocycloalkyl, each of which is substituted with O or 1 trifluoromethyl, trifluoromethoxy, C;-
Cealkyl, C;-Csalkoxy, or phenyl;

R3sis hydrogen, halogen, cyano, C;-Cjalkyl, C,-Csalkoxy, trifluoromethyl, or
trifluoromethoxy; or v

R3s is phenyl(Co-Csalkoxy) or indanyl(Cy-Csalkoxy); each of which is substituted with 0
or 1 C;-Cjalkyl.

[0216] Wherein R34 is not hydrogen when Q is N or CH.



of Formula | in a container and instructions for using the conposition to
treat a patient suffering fromHepatitis Cinfection (HCV infection).
PHARMACEUTI CAL PREPARATI ONS [ 0220] Conpounds and salts of Formula 1 can be
adm ni stered as the neat chem cal, but are preferably adm nistered as a
phar maceuti cal conposition or formulation. Accordingly, the invention
provi des pharnmaceutical formulations conprising a conpound or
pharmaceutically acceptable salt of Fornula 1, together with one or nore
pharmaceutically acceptable carrier, excipients, adjuvant, diluent, or

ot her i ngr eWi0e006/08320P21] . Conpounds of general Fornul a PCREF2BYOEN ni st er ed
orally, topically, parenterally, by inhalation or spray, sublingually,
transdermal ly, via buccal admi nistration, rectally, as an ophthalmc

sol ution, or by other means, in dosageggnit fornulations containing
conventional non-toxic pharmaceutically acceptable carriers, excipients,

adj uvants, anq%;/?%}i &'165% mokc3aBstituehts irdEsHntidrdy chdRed fiéin Bydgx9T; halogenpoyans), t he

conpositions o the i nvention may contain a pharma eLHI cally acceptabl e
carrier, En€adiylfrGatkonpaerppad é‘dﬁ‘@zwllaml?ﬁefcﬁ“?yﬁgf “°H?‘7ﬂl}ir?f‘§ or
encapsul atifg.siiskances, which are suitable for adnministration to an
animal . Carriers st be of sufficiently hi g{] pur.i hY @i‘—{,’ S’Lé{hbﬁﬁem ly | ow
toxicity to reRudérCrGelylswhichisisubstipted vaiif of iRyl H QG R nat bei ng
treated. The CRLLIEEr CAMREméRAibsEehts, 4B PAGHEEEA (RNRLHITBO eultsiiwets.
benefits of its own. The anount of carrier e |Oéﬁ?. in.comju cld /N with the
conpound i s suRf‘)iae(ilBﬁtaretl’éﬁeb‘f“é?ﬂﬂél@y%f%?%ﬂegg%ﬂ FPPSr e nat eri al’ for

adm ni str%&ﬁ{ga{;&qydwgg& dose of the conmpound. [0223] Exenpl ary
phar maceuti cal | I

y .acceptabl e carrjiers or.c nents thereof are sugars,
such as | actosBa# ‘ﬁ?ﬂ&ﬁg’éca’r(r‘ﬂﬁ’%’c 30 78¥°?‘?Elﬁ'?@§§aﬁqi)u%tﬁe%zgﬁcorn starch and
pot at o st ar ch; r,Geb biil BE@ylanghdnyisubleinienay daviest, wisdndhsubsitgetivigng.dastZox y met hy|
cel l ul ose, ethyl cell ul ose,, an hyl ,cel | ul ose; ered tragacanth;
mal t; gel é’t“i’ﬁqfue?téF‘E‘?Peé‘gel“fﬁﬂc}l°ﬁ‘?5‘rdff°é‘gﬁ%l%g,én’sh3§??x§r§n K égﬁ)eéga%?d and magnesi um
stear ate; SolpetntiRlos Borfralacs1 -8 gietwaihet Ipast sne oftietHolkmvigmrenditionsiare M@t onseed
oil, sesa %q%i h olive oil, and corn oil; polyols such as propyl ene
gl ycol , gl‘g“‘é A& Msorbitol, mannitol, and pol yethyl ene glycol: alginic
acid; enmulsifi engisduch as the TWEENS; bioavailability enhancers, such as
| aur oyl macr ogl(%c(gr ic‘:ﬁs” i ncludi ng GELUCI RE, wetting agents, such sodium
| auryl sul fate;"’c 1so'|ﬁ'g agents; flavoring agents; tableting agents,
stabilizers; ai)iRaxisOantssuentpRegeCyatorlitdor Cofrnoalyety; nddes RYEPES™ sot oni ¢
sal i ne; arﬂléogglg%pe%, Sne %;;,%;tﬁﬂj)[g;ﬂle@l%. WO 2006/ 083271 PCT/ US2005/ 017308

(d) Ra is O substituents, Rss is hydrogen, and Rss is phenyl(Co-Czalkoxy).

(€) Rag is O substituents.

() Rj7 is methyl.

[0217] Without wishing to be bound to any particular theory, it is believed that the anti-
HCYV activity of compounds of Formula I is due to their inhibit replication of the HCV replicon.
Preferred compounds of Formula I exhibit an ECsp of about 10 micromolar or less, or more
preférably an ECsp of about 1 micromolar or less; or an ECsp of about 500 nanomolar or less in
an HCV replicon assay, such as the assay of Example 7.

[0218] 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-lives.

[0219] The invention includes packaged pharmaceutical formulations. Such packaged

formulations include a pharmaceutical composition containing one or more compounds or salts



62 [0224] In particular, pharmaceutically acceptable carriers for systemc
adm ni stration include sugars, starches, cellulose and its derivatives,
malt, gelatin, talc, calciumsulfate, vegetable oils, synthetic oils,
pol yols, alginic acid, phosphate buffer solutions, emulsifiers, isotonic
saline, and pyrogen-free water. Preferred carriers for parenteral
adm ni stration include propylene glycol, ethyl oleate, pyrrolidone,
et hanol, and sesane oil. [0225] Optional active agents may be included in a
pharmaceutical conposition, which do not substantially interfere with the
activity ofwo bmeesszpound of the present invention. [02PGY/USHEEERIR, e
concentrations of one or nore of the conpounds of the invention including
pharmaceutically acceptable salts, esters or other derivatives thereof are
mxed with a suitable pharmaceutical garrier, excipients, adjuvant, or
vehicle. In instances in which the conpounds exhibit insufficient
sol ubi | t&f@o{ﬁﬁﬂbf%% ohRhing Qha PistnicEbRToOR R T mpositionivetres ephtientSuléiinget hods
are known to those of skill in this art, and include, but are not limted
to, usi ngfrorcHepsttitiehinfection CYaé“f?ﬁt‘ﬁét hyl sul foxi de (DMBO), using surfactants,
such as THEGRucBImcLPRBARATORs | N aqueous sodi um bi carbonate. Derivatives
of the conmpounds, such as salts t he conpounds. e
conpounds nay [$R2eoCerapeys ﬁalfsé’? *ﬁ]nc@gg? ?’éﬁﬂuﬁ\?%& f)ﬁg?gn%ggﬁ?%glgm
corrp(r)]si ti ggﬁref&%ll}niméwdm@@mgna@éumlaidbmmmoobr fohraulationp daseadingly.die For Lml a
|, the resulting mixture may he a solution, su i tQfv or the
| i ke. Thelnyentigp BPWFF@%?“&%‘?‘}S"WH“ oSS OFREEY SC%B@?)‘%{r?Q)gp}r‘]aﬁ?g?ﬁcgp factors,
i ncl udi Ng,d:-BRabid¥aR BEBSmIRMS togéthaditihring br more pirramuticaldy ace¢tRiARd G20 t he
conpound in_the chosen ii:artri'er or vehicle. The effective concentration
suffi ci enExciRsisaYveRh GTUCRY O™ BFROICHs of the disease, disorder or
condi tion treghed] aoapomys bitpessryiRoimndk | yay Headorivisteisdioraflp gopggallshe
phar maceuti cal conposi.tions_¢ k0] R edmdhistr@ionul a 1| may
be in a fB“r‘rFﬁt%rﬁ]&f’ gglnéal?%or“ °5?%€£E@él?k@g¥’q%xarrpl §§ giblltggdlgl ets, trg’ghes,
| 0zenges, regllgessn aphtipirhiy solatipnpenbyioties meatsdp dosageying FFBNHEPY BMIGYEnul es,
emul sions, hard ar soft : 1045, exEibientth, la8juvAnty aaiSiehiclens
i ntended f8F° tPogicﬁnﬁggox@%@géﬁgﬁﬁgﬁééggg%%g t_g any jmat hod known to the
art for the nejoed2hdn edditianfto e avhiest eamponngd, ﬂ\?é??ﬁ%}t‘?f’%%éhedﬂ‘ffng‘ﬂ’c’ﬂay
compositi %g%g?§h§89§emi&116 QAEptRtic LIRE, 38 8PS cSHSdibR oIS eIaifiller agent s,

, CO

flavoring oring agents and preserving. .agents, in og%etrso
provi de pliineneoe ebdapsalatipg etbelgrntt VAR s lafPrerdprupaRr et 1R ET T O al
formul ati ons, GO B AR MBS zhd 3EcSRAPION tRichP BnentReithen stiibleifovent i on

administration to the animal being treated. The carrier can be inert or it can possess

pharmaceutical benefits of its own. The amount of carrier employed in conjunction with the
compound is sufficient to provide a practical quantity of material for administration per unit dose
of the compound.

[0223] Exeniplary 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.



and usually at |east about 5% (weight % of a conpound of the present

i nvention. Some WD 2006/ 083271 PCT/ US2005/ 017308 63 enbodi nents contain
from about 25%to about 50% or from5%to 75 % of a conpound of invention.
Li quids fornul ati ons [0230] Conmpounds of the invention can be incorporated
into oral liquid preparations such as aqueous or oily suspensions,

sol utions, enul sions, syrups, or elixirs, for exanple. Moreover,
formul ati ons contai ning these conpounds can be presented as a dry product
for constitution with water or other suitable vehicle before use. Such

li quid prep¥@aep8%37ican contai n conventional additivesPCEUNO4ML7 ] spendi ng
agents (e.g., sorbitol syrup, nethyl cellulose, glucose/sugar, syrup,

gel atin, hydroxyethyl cellul ose, carboxymethyl cellul ose, alum num
stearate gel, and hydrogenated edi ble éats), enulsifying agents (e.g

l ecithin, sorbitan nonsoleate, or acacia), non-aqueous vehicles, which
cani ncl ude ediizha mﬂamcﬁar,ghamaéenmﬁiymdeptablé cmﬁs fwnm@@lwwmﬁ‘?“%} |, silyl

esters, propyl ene y I (e.qg.,

met hyl or™f P%“rf;}’garf) Wﬁ?soﬁ goﬁ% ogt eSdgrrllv 9“"%%%3“ ;a?cs %%%&wﬁd&al ly

admi ni st evd%&a&eawsyrﬁneaasnsabams, alginicaid, phpsplcatedmffm sobytigns, @mjslézﬁ n;ﬁ .
suspensi on ers ran e @RAGnd i ke.
The phar n’é‘&'@’ﬁi‘? r“\tﬁgF Iai}dp QB8 e§b aE" c%r lFng? %Msl%ﬁop ﬁ“‘?‘%%a’g?%g%r ation of such
conposi t i popyléeteg]oel, kthidrudeare, pymrolilencasthanolOnad sesafngrofful ati ons may contain
preservatlves I e 861 WARE OF
sacchari n, 5{9Jezsﬁg)§’ El?na aﬁgi%ﬁ‘?@‘?? ng&ﬁﬁggﬁ&gﬁﬁeﬁ& H%ST Typ| cal -~
conponent 8o ﬂdt s taniialysntbrfere with thegctivitly ok the gomy af tb?l%f“&htdn‘éeﬂ'%‘ﬁe nsi ons

I ncl ude et hano(k)Zi.’Iﬁ? IE)ﬁ%a{vg lc?ncgﬁﬁmfx;s%%n%rm& of tﬂ@éo\‘:ﬁ%ﬁﬁﬂls BfBe ﬂllvbﬁfl@ﬁ liquid

sucrose, sor bi Syrups and elixirs rmay be fornmy Wt h
sweet eni ninchimg pbarmbcauticaklal Agrieptak] gadtaregters or 15‘?‘??&?%35@1“37?96?” “é“é i S or

sucrose. QUEH Rz{rmi&é%{l&a@ga%n&aéﬁcﬁtefiﬁ SRR &t venhible M ire@ides in \ﬁﬁﬂﬁﬁdﬂSI ons
[ 0233] Foir a suspension, typical suspendi ng@g%ents inclu Idcel | ul ose,

sodi um  caepoupdseaxhipit insafficisnigelibilityymetbodsfer ‘Zl"lgéﬁrﬁﬁ‘ﬁ’ﬂgsrf“ d’ 56di um
al gi nat e; gf ¥RLGRbds WrinbRH to REEBE Skill MGhibiake ah@ﬁ.bmm Butaithoplihiteitopaing 80; and

typi cal preservatlves i ncl ude net hyl par aben benz 0234]
Aqueous s uepbiestorich adrpahyisd fedy iR ‘Tt‘t“?) s‘fcﬁ asaug] e)?toﬁ(aasgo%mh

exci pi ent Sn aqueous sodium bicarbonate. Derivatives of the compounds, such as salts of the compounds
or prodrugs of the compounds may also be used in formulating effective pharmaceutical
compositions.

[0227] Upon mixing or addition of the compound(s) of Formula I, the resulting mixture
may be a solution, suspension, emulsion or the like. The form of the resultipg mixture depends
upon a number of factors, including the intended mode of administration and the solubility of the
compound in the chosen carrier or vehicle. The effective concentration sufficient for
ameliorating the symptoﬁls of the disease, disorder or condition treated and may be empirically
determined. _

[0228] The pharmaceutical compositions containing compounds of general Formula I
may be in a form suitable for oral use, for exaniple, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or syrups or
elixirs. Compositions intended for oral use may be prepared according to any method known to
the art for the manufacture of pharmaceutical compositions and such compositions may contain
one or more agents, such as sweetening agents, flavoring agents, coloring agents and preserving

agents, in order to provide pharmaceutically elegant and palatable preparations.

[0229] Oral formulations contain between 0.1 and 99% of a compound of the invention

and usually at least about 5% (weight %) of a compound of the present invention. Some



suitable for the manufacture of agueous suspensions. Such excipients are
suspendi ng agents, for exanple sodi um car boxynet hyl cel | ul ose,

met hyl cel I ul ose, hydropropyl net hyl cel | ul ose, sodium al gi nat e,

pol yvi nyl pyrrol i done, gumtragacanth and gum acaci a; dispersing or wetting
agents; WD 2006/ 083271 PCT/ US2005/017308 64 may be a naturally-occurring
phosphati de, for exanple, lecithin, or condensation products of an

al kyl ene oxide with fatty acids, for exanple polyoxyethylene stearate, or
condensat i ORydioRéleseis  of et hyl ene oxide with |ong chai popléRiRtises

al cohol s, for exanpl e heptadecaet hyl eneoxycetanol, or condensation
products of ethylene oxide with partial esters derlved fromfatty acids and
a hexitol such as pol yoxyet hyl ene sorhitol substitute, or condensation
products of ethylene oxide wth parti esters derived fromfatty acids

and hexi tol dr| des, .for e | e et hyl en rhbi ftan substitute. The
agueous SLY‘E’Bg‘i T eonfpin from ahou éggyéﬁ#) 5&%/"0‘?’ 537 B’sﬁ’ E/ oun% or
exanpl e etdmehuonor n- propyl p-hydroxybenzoate. [0235] Ol y suspensi ons may

be formul 9{}/ Pegendl ng the active ingredients in a vegetable oil, for
exanpl e p gﬁ‘ff{" orf“*8ti ve oil, sesame oil or coconut oil, or in a mneral
oil such as | [oq:m] chm:roazﬁctslolﬂtheTﬂvenmjnlcmbajaqmepswitaﬁmormgl liquid'pa:barat@ns hi ckeni ng
agent, for af fi cet et eni ng
2gent s suchE et 8T SpeeitR Sl S ey BP0 o BB A e T e “acded 1o
provi de paMatakt, éormuht:oxpmemammgnbﬂmom‘phesie cndmpwcﬁtutnss drmyOd)let fopr eser ved
by the add] C [ 0236]
Phar maceut’ %:Sa Q;%m? 1113‘8" {QP&J g ‘ﬂ@ﬁ% vlaﬁ(\ﬁ/gll?] Sﬁsgena%gla %u%%gpmﬁ%%%?o%rlﬁ of
oil-in- \A@pmenml aglidigives, su‘Ehes msreydlphayetsm b@rlatOl/@g@t wiofbpl collplosef or exanpl e

O! ive oil (é)lfc % %lllt §91#),[ %E)al(?l';l, l@dr&&&?{/@élluwse ’caxi) yrrl%ﬁ@ 1ﬁlolsé GiFupar af fin or

m xt ures i'ng agents nay natural | y-occurring

guns, for S@k@#{ﬂeea@hﬂma@”@ ediblefats), emulgfiengasents (e Mmy@ﬁé‘%r ring
phosphat i digwsolbd, ofat ﬁ'oé&ﬁe&@@&nclésegh&ﬁbﬁ’mm eBBleRi1S (¢}, aRAdnkilof)] esters
derived fromfatty aci dS and hexit ol des, for exanple sorbitan
nonol eat e, fragtienaied perend 2ili Byl estawl aepgler@rglxcwgané sihyl algohel).iand Preser@tives\(§-g-h

et hyl ene qyd¢ 1 haRk e AXY &ty h&ne sorbitan nonol eate. Dispersible
powder s. [0231%’m[ifrgﬁ;oyerss?ma ﬁ’ﬁ aers and Cr%gnul es sujtable for preparation of

an agqueous B3 Prghy W“‘Pﬁ@feﬁdﬂpﬁqsﬁ‘ﬁnscﬁlsow&t“&e ligpig\pplytonsfanulsigns.y o
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agent and one or nore preservatives. Suitabl e dispersi r]gl or wetti r&g
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.

[0232] Typical components of carriers for eyrups, 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.
Suspensions

[0233] For a suspension, typical suspending agents include methylcellulose, sodium
carboxymethyl cellulose, AVICEL RC-591, tragacanth and sodium alginate; typical wetting
agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben and
sodium benzoate.

[0234] Aqueous suspensions contain the active material(s) in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents, for
example sodium carboxymethylcellulose, methylcellulose, hydropropylmethylcellulose, sodium

alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents;



agents and suspendi ng agents are exenplified by those already nentioned
above. Tablets and Capsul es [0238] Tablets typically conprise conventional
pharmaceutically conpati bl e adjuvants as inert diluents, such as cal cium
carbonate, sodi um carbonate, mannitol, |actose and cellul ose; binders such
as starch, gelatin and sucrose; disintegrants such as starch, alginic acid
~and WD 2006/ 083271 PCT/ US2005/ 017308 65 croscarnel ose; |ubricants such as
magnesi um stearate, stearic acid and talc. didants such as silicon

di oxi de can be used to inprove flow characteristics of the powder m xture.
‘Coloring aW@P%8¥Ikh as the FD&C dyes, can be added fESTEFPEY Hce.

Sweet eners and fl avoring agents, such as aspartane, saccharin, nenthol,
peppermnt, and fruit flavors, are useful adjuvants for chewable tablets.
Capsul es (including time rel ease and sgstai ned rel ease fornul ati ons)
typically conprise one or nore solid diluents disclosed above. The

sel ect i onp@} b&ARdHirSMy-SRMBAR Fiisphatilié, €t exsityle et ithia or setemddmyproduots pfler at i ons

li ke taste, cost,. and shelf, stability.. [0239] Such. conpositi.on al so be
coated byakypreridesn Ifatﬂbat"’rﬁlé’cflgr, e’_‘f")‘?ﬁﬁ"‘\éﬁﬁy{’vc%y']teﬁe slgeﬁﬁtco?rwoflgreél%%{eggérno ent
coat i Ngs, oféipylerdride W 16hg Bhadeiliphatiotionols, for axehiabapthdeqacthjleneoxycetanol,

gastrointestinal  tracgt in the vicinity of .the desired i plication,
or at var PoifBIemsAgE PG “%&&éﬂg?eflﬁgx‘%ﬂtggﬁ‘t‘al 582?? on. e‘%ﬁ%’ﬂh saglgéea (% rns
typi cal | yhéxiel se6ieas potifox ptigylene borbitalsitetitutepor comienatiommroductsfof etbylend axiie

acetate phthal ate,. pol yvi.nyl t at hal at hyd

net hyl cel | B%alﬁﬁ?ﬁﬁé‘feg%&a%% act cseaF ?E x?)t(s)lgﬁnﬁ%ﬁl %aé’?@%%ﬁ?"#ggﬂeg%x es and
shel | ac. 6B substitutal| Bk iaquesusfsuspensias mayelsoregntzn e op goprpeeserveieves.der har d
gelatin capsule erein .the i jngredient is mixed with an inert
solid dil ﬁgﬁp}e Woé%a%P%nggﬁ%%?%ﬁ%{n%égf bonate, cal ci um phosphate or
kaolin, or as efsi Qjbisatpensianapeybebrmhlated bysusprading thepetivieprgrediRnésit 2j s ni xed
W th wat er of,an.oj % L &aRE BN cofnbit oil, blirianiR@Ifllshdh OF
olive oil .ve%ﬁ%b%)(%;o%g 1&%@?}}%_%2088%57308 _Géx_) Innjoelct ablae 1and Par ent er al
f or nul at i enbqfidpataffin PRl iycespensions mep pnein ¢ thiskeningageri<lor ¢xample begAtof a

sterile i &taxaaﬁlineorggzﬁﬂébﬁolp SweQbRAT AR Such YSIRERSEQkh aboVS afd/Fv0RRY ON MRy
be formnul ated accordi hg to the known art using those suitabl e dispersing

or wett i nggengemaysbeaddedso pisuide prlzatble el rrepartionsh Bhsse SERSHRRMAPEd  above.

The steril g | 0LAG ADLERIRNSPA Akl UahBHcHs Aot s2icer i | € inj ectabl e sol ution
or suspen{l: Orl] _I n
muisions

[0236] Pharmaceutical compositions of the invention 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, naturally-occurring
phosphatides, for example soy bean, lecithin, and esters or partial esters derived from fatty acids
and hexitol, anhydrides, for exampie sorbitan monoleate, and condensation products of the said
partial esters with ethylene oxide, for example polyoxyethylene sorbitan monoleate.
Dispersible powders

[0237] Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a dispersing
or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above.
Tablets and Capsules

[0238] Tablets typically comprise conventional pharmaceutically compatible adjuvants
as inert diluents, such as calcium carbonate, sodium carbonate, mannitol, lactose and cellulose;

binders such as starch, gelatin and sucrose; disintegrants such as starch, alginic acid and



a non-toxic parentally acceptable diluent or solvent, for exanple as a
solution in 1, 3-butanediol. Anpong the acceptable vehicles and sol vents

t hat: may be enployed are water, Ringer's solution, and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally

enpl oyed as a solvent or suspending nedium For this purpose any bl and
fixed oil may be enployed including synthetic nono- or diglycerides. In
addition, fatty acids such as oleic acid are useful in the preparation of

i nj ect abl es.w¢ @@dag32@onpounds of Forrnula | nmay be adm npsiesnstopasent eral |y
in a sterile nmnedium Parenteral adm nistration includes subcutaneous

i njections, intravenous, intramuscular, intrathecal injection or infusion
techni ques. The drug, depending on the xehicle and concentration used, can
ei ther be suspended or dissolved in the vehicle. Advantageously, adjuvants
such as | Qso@&araass%t ﬁ%&aﬁé sudh a8 RN RS geahu LLig0Ad i BRES i@ hshe

di ssolved in the vehicle. In conpositions parenteral adm nistration

t he carri éflicendipriiecag bgused dpianproys dlow charaomsrisiics of thippwesdr mixiuret Gplaring

conpositi Ve8] be
adn1n|ste?%ﬁmfﬁgggim%gPﬁfgiC%S%g%%?torlgﬁgg?mﬁgr%gﬁé%g@%h1nlsrga%%gn of the
drug. Thedtchasamesimg, saeehasinymenthobmeprerrait, byd finisdlanersianeusaiuledjuvants fora

sui tabl e ra;aéwablertsmé@tctagsau@(ﬁlbmaﬁghm‘re Ratast $d3e m&d@aea@é Mé\won&)e&m@an@t ures
but liquid at the rectal tenperature and w therefore nelt in the rectum

t o rel eas&OMAESCPREEF Mmasg E‘ﬂ‘drﬁiﬁt‘@‘ﬁ dtclosert dbove: e selastien efcanmistcqry@tTRficRne
glycol s. Tepin@sén Jeafntmb aéﬂsmeﬁnmaf&élas@%wm@ﬁd&fwbnhﬁ invention may be

formul ated for Ioca%,or t opi.cal E)Ilcatlon such as for topical

appl i cation tol%®$d gk ?Pma"l‘?ﬂ“h‘ﬁdw PORERAHY cowaetwns!gnqﬂwdf,ﬁ@l@y@mthn t he
form of q;elcﬁl,nmrdaﬁdﬁaent GtminésQidcﬁ)ﬂﬁT @B subjdet co&@&hidﬁﬁlfele@d&dﬁ@th& B&trﬁ)ri@st]?n&] L or
intraci sterna Lntr i catl.on cal, conpositjons. of the
present i rip&HR f‘h(?ﬁ’ iy gé'gfiﬁ"ﬁ‘hypgglraﬁ?ll‘%@i’%ﬂﬁ aﬁéfr‘“f‘%?meséﬁ Sﬂﬁ’fdetl‘ &ﬁ’lr'ﬁ]tl ons,
Creans, OiapticieSuch dogae formis Qﬁ)icﬂmﬁmclmlé b6t arChof RINBEY 16, onB B Mbidlof 2lalbse SPr ays,
skin patch the | i ke. 0 271 P / S2005/ 01730 [ 0245)
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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.




[ 0246] Topi cal conpositions containing the active conpound can be adm xed
wth a variety of carrier materials well known in the art, such as, for
exanpl e, water, alcohols, aloe vera gel, allantoin, glycerine, vitamn A
and E oils, mneral oil, propylene glycol, PPG2 nyristyl propionate, and
the like. [0247] OQther materials suitable for use in topical carriers
i nclude, for exanple, enollients, solvents, hunectants, thickeners and
powders. Exanpl es of each of these types of materials, which can be used

singly or as m xtures of one or nore materials, are as _follows: 11‘ 248]
Enol | i ent s, WOR85/%8378t earyl al cohol , gl yceryl nonorici FGF&5tEYY @cer yl
nonost ear ate, propane-1,2-diol, butane-l,3-diol, mnk oil, cetyl alcohol,
i so-propyl isostearate, stearic acid, iso-butyl palmtate, isocetyl
stearate, ol eyl alcohol, isopropyl |auféte, hexyl laurate, decyl ol eate,
oct adecan-2-ol, isocetyl alcohol, cetyl palmtate, dinethylpolysil oxane,

di - n- but y InjecapnasdPareniesd faymalogibnsyri st ate, iso-propyl palmtate,

i so-propyl ste but v|. £ 010 kniectable@bivsuedre

gl ycol , | anol i[ﬁ?ﬁl%&%"%‘#fa‘ﬁ% é’%trtllﬁ?s @%%@%%%ﬁ;@g%@ cnél‘?sctaorc gi |,
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nyristyl I%é’c‘,? %’t’d"a},’lggié%eﬁm%qrg%fcﬁel,ga%éﬁ§%§§/?l%%nﬂn%%§éﬁl ?state; ) proe;;lel | ant.s, such
as pr opanabovel Thegerile ipctable preparatitinrraaytajdo betstdle njectabls GAIUEIAEISEREISYRA® ni t r ous
oxi de; solvents. suc if L ESasGhbRAbR, 1,3 sempdioipanol
castor oi Ia,m%'%mﬁpé’ﬁ“ggng?‘i/cc% érr%ﬁlggt%?}%lv%‘gﬁer, ngl?e?shyl eneﬁgi;ayC.O' jronobut vl
ether, di etnmnigeineceppiablsivebiviaoangisgivenss thetmay bgempleyrfiarestAtsTnORETE SO'HiWet hyl
formam de, 1efrahyds lie sHUAGE 1R BBtionS stefle, 3xe il GRIcofiventiG@Npi t ol , sodi um
2-pyrroli &B%gggﬁ\g)é%‘gﬁ%lg@g,s sol ubl e co(i I’age%, gli l;ugyl ht hal at S and

gel atin; captbypbasdeolyentopsuspending mefium. (For this pupriedpy lé%firf?’f?fm JBYi°R, starch,
guns, collgidal E‘b o150 Byt inBifd>- or S LS Gh Y@tion] Rftpacidsateheas aleiodcidammoni um
snectites, tri a?_ yll aryl ammpnj um snectites, chemcally nodified nagnesium
al um ni umass wsefuhinghe ReRFEAPR 8f PISCARIER i ed nontnorillonite clay, hydrated

al um ni um si | i ¢akR, ChFRRsYt Fbfitla InRfRsIMintyrodpateyerlly insodirilmmedium.
car boxynet hyl “cel’l ul ose, .and e%‘p | ene ql. col nostesaiglg%rgusc 0249] The
conpounds Refenterd admipisiationinaligdgs nRust ‘H%‘fu@&ﬁ’ F@T"éea?ﬁ HPEFSSd™ n the form
of | posogRaRihiliNjBétion SY BERIFE techrliqies.aFhesdrg, dependibhgamehé whicleswidc| es, | ar ge
uni | anel | ar vesi cl'es, and, WO 2006/1_@8 2 CT/.1 82q10§/ 014308

8 n the venicle.

i can,ei €] orgilssFi i eoqu,
mul ti | amel qoapentratignseds can i bE FHSE eSS e fromd var | &ly of
phosphol i pigifvents Weh aslcal ehthets grabrvatitee arduffaingagonts gah be iseol ved j1 ®Rol i nes.

vehicle. In compositions for parenteral administration the carrier comprises at least about

90% by weight of the total composition.

Suppositories ‘
[0243] Compounds of Formula I may also be administered in the form of suppositories

for rectal administration of the drug. These compositions can be prepared by mixing the drug
with a sujtable non- irritating excipient that is solid at ordinary temperatures but liquid at the
rectal temperature and will therefore melt in the rectum to release the drug. Such materials are
cocoa butter and polyethylene glycols.

~ Topical formulations
[0244] Compounds of the invention may be formulated for local or topical application,

such as for topical application to the skin and mucous membranes, such as in the eye, in the form
of gels, creams, and lotions and for application to the eye or for intracisternal or intraspinal
application. 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.



O her fornulations [0250] O her conpositions useful for attaining systemc
delivery of the subject conpounds include sublingual, buccal and nasal ‘
dosage forns. Such conpositions typically conprise one or nore of soluble
filler substances such as sucrose, sorbitol and mannitol, and binders such
as acacia, mcrocrystalline cellul ose, carboxynethyl cellul ose and

hydr oxypropyl nethylcellulose. Gidants, |ubricants, sweeteners,

colorants, antioxidants and flavoring agents disclosed above may al so be

i ncl uded. [0251] Conpositions for inhalation typically ided in

t he form ofWQ24%%lon, suspension or emnul sion that cﬁﬁ §%§&ﬁ$ﬁ¥stered as
a dry powder or in the formof an aerosol using a conventional propellant
(e.g., dichlorodifluoronmethane or ttichlorofluoronethane). Additional
conponents [0252] The conpositions of ghe present invention may al so
optionally conprise an activity enhancer. The activity enhancer can be

c hﬁsen froma W4§'}§ Sl\(cl?trsb?.ﬁé(ns%ayfﬁe rsianilated ab tlat"? -Toennsstbriarsalutiods, pPHebaif- ways t o
enhance antimcrobial effects npoun S 0 e n.

Parti cul af, vithepBeBrias S%t?%&"g‘}“‘gﬂ% ARYFRUGT{ERY 8%5 Elnﬁu atggrll gotrlrtrg%/ ?g{rﬁlhfe)n hancers

and absophfihQiktehBsNEskSrmbi@dRB] Pharnaceutical conpositions of the
I nvention may al so _contain additional

tive agents n froma
wi de variety dP24gbiTeriea! é@npqﬁmogﬁcoegiﬁnqgl}ﬁﬁ%g%m o Ig%gaﬁl& ﬁg;}g&? o enhance
the anti Wb&re%bdf%hmeimit&mﬁpambma{ theeait smfas,afommppia,rmhtmalqohels,pk@s@ﬁt

I nvention. These ti.onal ve. a b @ typically
enpl oyed Ef *Nar%m’é’o SN V&ﬂgmtl}\‘ a“f‘ﬂac ds ven ﬁfo?i%@%%f}gélg ar%)?lntg from
about 0. 0%&%kﬁaabﬂwﬂwhﬁ&b Some enbodlnents contaln from about 0.1%to
about 10% by wei he €9 NDAdLAE RE Sxanf, &l n from
about 0.5%'t O[O%f%g&ﬂ?%&a alss&{B efor t 1&%&%8' tlgon Packag 4

For nul at i Qﬁﬁlhkﬁl&Eél]venThhummtﬂ ﬂlwheners@hdld@sdepsaEX@a@l?é opersh Hﬁb@ﬁﬂpﬁsa‘?f
formul ati ons a £ %HggergatQ{mrmggﬁnbml
corrpo&hd?f‘%ﬁt‘gl?’ﬁ cr'Tmlf)oﬁsecg(%lrnE ogldegrgf(’)(hl%éf?ndl;s]g or salts of_ For pula | ina
cont ai ner and {on4g] rEmctlhantsssut«bas mgcﬁhvé gb@fﬂﬁkfﬂ?‘loﬂﬁﬁdﬁ%e gpes! an ani nal
(typically a : 1 890k, WARR &1, BcAlaRBhAIAEN-Hdbyl ostedratan) or
prevent a™ %ﬁggeg %£§%?£§P§%M%on ?nmhn anlnatﬁawo 2006/ 08 27}

PCTI USZOO&te@ﬁ@ﬂﬂlB iso®tyl palmitate, isocetyl stearate, oleyl alcohol, isopropy! laurate, hexy! laurate,

decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate, dimethylpolysiloxane, di-n-butyl

sebacate, iso-propyl myristate, iso-propyl palmitate, iso-propyl stearate, butyl stearate,
polyethylene glycol; triethylene glycol, lanolin, sesame oil, coconut oil, arachis oil, castor oil,
acetylated lanolin alcohols, petroleum, mineral oil, butyl myristate, isostearic acid, palmitic acid,
isopropyl linoleate, lauryl lactate, myristyl lactate, decyl oleate, and myristyl myristate;
propellants, such as propane, butane, iso-butane, dimethyl ether, carbon dioxide, and nitrous |
oxide; solvents, such as ethyl alcohol, methylene chloride, iso-propanol, castor oil, ethylene
glycol monoethyl ethe»r,v diethylene glycol monobutyl ether, diethylene glycol monoethyl ether,
dimethyl sulphoxide, dimethyl formamide, tetrahydrofuran; humectants, such as glycerin,
sorbitol, sodium 2-pyrrolidone-5-carboxylate, soluble collagen, dibutyl phthalate, and gelatin;
and powders, such as chalk, talc, fullers earth, kaolin, starch, gums, colloidal silicon dioxide,
sodium polyacrylate, tetra alkyl ammonium smectites, trialkyl aryl ammonium smectites,
chemically modified magnesium aluminium silicate, organically modified montmorillonite clay,
hydrated aluminium silicate, fumed silica, carboxyvinyl polymer, sodium carboxymethyl
cellulose, and ethylene glycol monostearate.
[0249] The compounds of the invention may also be topically administered in the form of

liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and



[0255] In all of the foregoing the conpounds of the invention can be
adm ni stered alone or as mxtures, and the conpositions may further
“include additional drugs or excipients as appropriate for the indication.
METHODS OF TREATMENT [0256] The invention includes nethods of treating
viral infections, particularly HCV infections, by adm nistering an
effecti ve anount of one or nore conpounds of Fornmula Ito patient suffering
froma viral infection. An effective amobunt of a compound of Formula | may
be an anount sufficient to reduce the synptons of viral infection. An

ef fecti ve aWwoupMs/0827a conpound of Formula | may be anPSEYSIPSYEH®icient to
reduce viral replication. Alternatively an effective anount of a conpound
of Formula | may be an anount sufficient to significantly reduce the
amount of virus (viral load) or viral g#stibodies detectable in a patient's
tissues or bodily fluids. [0257] Inhibition of hepatitis C virus

replicati Bﬂwfﬁg%tlmeﬁaéé Ulifddotds caf e f0RGENTrétH & varleRooMphdsphdlibids,antti san. For

exanpl e, Ion may be measured by clinical observation, or |aboratory
tests sucthO@SwE@S@aWH@p%ﬁQTPP%SP@WYIF}EF&‘“P%pI i cati on may be measured by an HCV
replicon paplkeabhpsassay, such as the assay of Exanple 7. In another

enbodi nent, | nh| brtion of hepatitis Cvirus re |dl cat i O?Q‘ rgg%eclge nmeasur ed by
a decrease in [A2] étshqre@nmsmawd%ﬁlmb%aﬁ%&%ywn Ayeof B FINE anount of a

conpound of,dahdlhdude shilf c@ﬂéﬁd&ﬁ&ﬂ&&sa@dﬁﬁnsplsw odesomanedlpw’ail)on in HCV
replication of at |east a tﬁiO%) | east about 2 ‘%é /ﬁﬁ F@out 35%
at | east 6QTPRTISE OWSW,MOzE °ﬁ58]§§]F B’oﬁh"l’“@ﬁ%s“ a5 SEALY™ Sgf)out 34 east about
68% at | gfdlrs latmu; acﬁs:i%)mlaﬂbcﬂyﬁﬂﬁﬁe ceﬂblﬁk& cafBS¥ymethyllcelhddse arwmiro?m’pﬁt | east
about 80% at east )Qut % | east about 900 95% at
| east abofrethylsshulese- §$8?@%g$“ dewaﬁw“% q gﬁ%é?% da"}usﬁkf@%{)repl|{r(1:t<§;1t|on
prior to @Q&bé&%bé\&tm@mlsefbeimﬁdm m)re conpounds of the invention. [0258]
A O e e CrimtariPag 5 el T BRIEY ooh OBl AR uflroipRalblin, C vi fus
Hé GROpSsirYl aoe fiep

replication na? viral load or vira
ant i bodi esuspénsivn dr eﬁﬁltslon &iamab b&@&mmatereldeas tlrya’bwé@r opinghe farm plaagerostiout 35%

at | east about 45% Iea r tAGE4 he). east about
60% at | &3%¢25BY % oggl%m anf §%S’ LaEChg)Q&ﬁﬂ@% méﬂﬁﬂéf east g%%ﬁ%{ﬂe%%)l at | east

about 80@@«%&mhﬂasMpmmmmt 85% at | east about 90% at |east about 95% at

| east_about 9y O dbabSfifths S ret AR GATIALISS Fmdahyaﬂﬂﬂsms Cviral

| oad or viral i'es prior m ni strati'on of one or {e conpounds
of the i n\beﬁhtymnhanm The stivRBahancREHh bsolesy fony s ile variety of molecules that

function in different ways to enhance antimicrobial effects of compounds of the present
invention. Particular classes of activity enhancers include skin penetration enhancers and
absorbtion enhancers.

[0253] Pharmaceutical compositions of the invention may also contain additional active
agents can be chosen from a wide variety of molecules, which can function in different ways to
enhance the antimicrobial or therapeutic effects of a compound of the present invention. These
optional other active agents, when present, are typically employed in the compositions of the
“invention at a level ranging from about 0.01% to about 15%. Some embodiments contain from
about 0.1% to about 10% by weight of the composition. Other embodiments contain from about
0.5% to about 5% by weight of the composition.

Packaged Formulations

[0254] The invention includes packaged pharmaceutical formulations. Such packaged
formulations include a pharmaceutical composition containing one or more compounds or salts
of Formula 1 in a container and instructions for using the composition to treat an animal
(typically a human patient) suffering from a microorganism infection) or prevent a

microorganism infection in an animal.



70 [0259] Methods of treatnment include adm nistering an anount of a
conpound of Fornmula | sufficient to reduce or relieve the jaundice,
fatigue, dark urine, abdom nal pain, |oss of appetite, and nausea
associated wth HCV infection. [0260] The invention also pertains to

met hods of treating viral infections, other than HCV infections, including
Her pes sinplex (HSV) infections, Hepatitis B infections, retroviral

i nfections including H V-Al DS, Cytonegal ovirus (CW) infections, neasles,
munps, Lassavo toewess27il nfl uenza A and B infections, and Figod¥6s0iises
infections. [0261] Conpounds of Formula | are thought to aneliorate the HCV
di sease process by virtue of their inhibition of the replication of the
Hepatitis C virus. The conpounds provided herein may be virucidal, in that
they actually kill the active virus, i ?%addi tion to i ndependent ly -
inhibiting viral pljcatign. The provi ded ounds so f tion

t hrough nmechani%éig 3T 1"‘“8{%? gﬁﬁ%‘é the °EB‘HBW§1E’§C‘8%}‘)‘6‘T““9? ?ag% 8§|‘m E?feg\#’f’ﬁ/ and

i nhi bi ti oRr &f mixids] ﬁﬂ&ma@mpbﬁ%ﬁhawrmedﬁclede ddaigatalBmps @redpipasaed by the

i nvention include a istering to a patient infected with a virus or at
risk for FPREPIais PR il U ef fecti ve ampunt of conpound of Fornula | as

t he sol e agdTHess GeTTheadvENy St eri ng a conpound of Formula | together w th one

anti Vi ral: ageER HEi R S e h P B el PR B e uabs

adm ni st erinfagions) by @dmmiateﬁngﬂmifwﬁuéanmﬁnt of Giieit brford compgmtdhefFomulhItme or nore

‘a protease yner.ase,in i nhi ral
ary an el R HARE o RSt AR h i Shosa ool Pl f Pl bl
anti-fibr dtmamoinﬂgxfﬁmbnt@drcﬂmgfetsympmms bfmmhmfaomosﬁpfﬂem\{demymogenase

i nhibitors_(lNP X2 t .

synt hetic ¢ %’m%% ahi %%%%L%@?@Eﬁ@%&% I??%F&%lg}il gér%n%g!élgtl cal S
Inc.), th@ffagergamgurvaﬁa:cqm@oumdmnmmdunastwan agnount stfébmma@egniﬁwh@f/t or.
[0263] Theed,y @RbI0M: bRRRIIARI RATPL A SAddGicLREecRbIoTRE GrRTROMRS: Of
Formul a | toget er wt rrpoun ectl ve agal nst , I ncluding but not
limted tdodityfhodyl ated interferon aI pha, Peg-interferon, Peg-interferon
al pha 2b, R ba fRqhet a- | a,
| P20 T8 D2NBE o R Plok s 8158 e Bl O Pt o 2
di sease pri@gemio tbﬁafm@oFPerZ‘Plﬂdé laubﬁl?n @elebei megsiged byedlinisehabgeavatigy 9ht  of
conpound q;boEJ?JWsé shchla® Q@thﬁépamlst 0, v% r@glfc%rn'n’(a% ba Fﬂlhhmed(?)fy af? A VOepliths €

antiviral agents that is a nucl eoside anal ogue, "including but not limted
to Vi dar abE @atxowy,@wh—as the assay of Example 7. In another embodiment, ihibition of

hepatitis C virus replication may be measured by a decrease in nucleotide or protein production.
An effective amount of a compound of Formula I includes any amount that provides a reduction
in HCV replication of at least about 10%, at least about 25%, at least about 35%, at least about
45%, at least about 50%, at least about 55%, at least about 60%, at least about 65%, at least
about 70%, at least about 75%, at least about 80%, at least about _85%, at least about 90%, at
least about 95%, at least about 98%, or at leﬁst about 99% as comﬁar’ed with HCV replicétion
prior to administration of one or more compounds of the invention. '

[0258] In an embodiment of the present invention, inhibition of hepatitis C virus
replication may be measured by a decrease hepatitis C viral load or viral antibodies of at least
‘about 10%, at least about 25%, at least about 35%, at least about 45%, at least about 50%, at
least about 55%, at least about 60%, at least about 65%, at least about 70%, at least about 75%,
at least about 80%, at least about 85%, at least about 90%, at least about 95%, at least about
98%, or at least about 99% as compared with hepatitis C viral load or viral antibodies prior to

administration of one or more compounds of the invention.



Gancycl ovir, VALCYTE (val ganciclovir), Penciclovir, Fanticlovir, BVDU,
Broavir, FIAC, WD 2006/083271 PCT/ US2005/017308 71 FlI AU, (S)-HPMPA
(S)-HPMPC, Nevirapine, Del avirdine, and nucl eosi de-anal og reverse

transcri ptase inhibitors such as AZT (Zi dovudi ne), ddl (D dansosine), ddC
(Zal citabine), d4T (Stavudine), 3TC (Lam vudine) to a patient infected
wth a virus or at risk for viral infection. [0265] Methods of treatnent
and di sease prevention further include adm nistering an effective anount
conmpound of Formula | together with an effective amunt_ one or nore
antiviral %QEA0EBHAt is a non-nucl eosi de anal ogue ant¥H¥ESEYHFound,
including but not limted to Amantadi ne, R mantadi ne, Rel enza, Tam fl u,

Pl econaril, and protease inhibitors such as Saquinavir, Ritonavir,

I ndinavir, and Nelfinavir to a patient 70nfected with a virus or at risk for
viral infection. [0266] Methods of treatnent al so include inhibiting HCV
replication i noysoyMethads afmtmeanincludmdammadnm dnlamel@V of bgorpamidrifFomiing a

sufficien Eﬁl&? %grglrt]% ! gc:le(égr 1eve gl%wte,rkgxt ér]a,tr neaabhcgrg ]pal ggilﬂ' lgéstof H?{tlt%,epl icon

replicati TRAR AR it on
adm ni st efdnduceatabecipiad withtGVsinfesdont t he concentrati on of the conpound

available 10 RSl n ARG P nSRIRAY LIRS, ofihine

concentration ai ned exper i men exanpl e by assayi ng
bl ood con(}m rn&tcnm méludxi@ngmouﬂds (PiﬁV)tutfe@peq, HGIE@FI'FWB lrtf?ﬁ@% ePHE ng

bi oavai alg Xs m%(l %1 HIV> 0 oglgﬁ%!al%vﬁfs (Epﬁg%f%ﬁfmsofneefsfegrﬂl@%%asg 1 ngto.

about 140 wel ght are useful in the
t reat ment fefer, ﬂﬂﬁhxeadao&mdBméhcu%e@dé’mmaMreh@feemut 0.5 ny to about 7 g

per patient pefoz&’ﬁyéom AT o}s%mm%ulaqfar@tﬁsag\a@m aﬁgﬁﬁﬂhﬁﬁhdm&aWod%& gonbi ned

wi'th the carr rrals to produce single osaeformvmll vary
dependi ng viperef theis lrﬂidsbortqfé&tfédw%fm of thg &lepatitis iCc‘i!ﬂ“‘arTh%ﬂ’é‘P‘B’F‘ %Rf?t’f‘ﬂ?dst ration.

Dosage .uni htereirprﬁgsﬁbevmllulzldgeﬂ%a@hky a&ﬂ'ﬁ% RINHhOKLVWS Gfs] ih editiche idepkndagtly 0 about
500 ng of an act’ive Ingredient.

Frequency of doég)gl " %‘ﬁ?al SO vary
dependi ng inhibitipg:virab replicatien- ug?@r%ﬂfdf%P°“B$%??y&H°§P“°ﬂ?% gh PPERrEys
However, fQL 1&%%Tamﬁmﬁfon@ﬁhclcﬁf&ﬁhtﬁﬁa idiifdndE Eplicabionlosage I’egl men of 4

s par RRICHK NI ATt TR o A A N
speci fic dogentfuedd wita BAY oA kikk orbidd] inf@tibh aéffestivelamdepef conpoond of variety
of Tactor SFc:rrrr]lﬁllalilgé t?xg scElQ fm@g gx{d\/alcl;xx}/nls(t)gnntg ra]%or% oeﬁ(x:uli ‘;% fon%&g? %%&ga with one or
more other active agents, such another antiviral agent, particularly an anti-viral agent effective
against HCV infectibn. The invention includes administering one or more compounds of
Formula I together with one or more a protease inhibitor, a polymerase inhibitor, a p7 inhibitor, 2
viral entry inhibitor, a fusion inhibitor such as as FUZEON (Trimeris), an anti-fibrotic, drug
which targets inosine monophosphate dehydrogenase inhibitors (IMPDH)) such as
MERIMEPADIB (Vertex Pharmaceuticals Inc.), synthetic thymosin alpha 1, such as or
ZADAXIN (SciClone Pharmaceuticals Inc.), therapeutic vaccine, immunomodulator, and
helicase inhibitor. '
[0263] The invention includes administering one or more compounds of Formula I
together with compounds effective against HCV, including but not limited to un-pegylated
interferon alpha, Peg-interferon, Peg-interferon alpha 2b, Ribavarin, natural interferon,
Albuferon, interferon beta-1a, IL-10, interferon gamma-1b, AMANTADINE.
[0264] Methods of treatment and disease prevention also include administering an
effective amount of compound of Formula I together with an effective amount of one or more
antiviral agents that is a nucleoside analogue, including but not limited to Vidarabine, Acyclovir,

Gancyclovir, VALCYTE (valganciclovir), Penciclovir, Famciclovir, BVDU, Broavir, FIAC,



enpl oyed, the age, body weight, general health, sex, diet, tinme of

adm nistration, route of admnistration, and rate of excretion, drug

conbi nati on and the severity of the particul ar di sease undergoing therapy.
WD 2006/ 083271 PCT/|1S2005/ 017308 72 SYNTHESIS OF COVPOUNDS [ 02701 An

il lustration of the preparation of conpounds of the present invention is
given in belowin Exanples 1 to 6. Those having skill in the art wll
recogni ze that the starting materials may be varied and additi onal steps

enpl oyed t o viah dsigs8250nMpound enconpassed by the pr esen;,d/ﬁ%%%;oi.;g
2006/ 083271 PCT/ US2005/ 017308 73 EXAMPLES SCHEMES Sch X AI / XNI

Y~ AAmY NHR, 5 MNCS 0 1. base I'lIl Al X~%Y NCS 2. SCN ~WA2 2 6
R2HN.,~-WA2 3 OS OS ma-x)L ~ i-V~ A% Al X~-Y)LN)LN ,VVWVA2 NAl YHR W
RRH47 OSAY)~ NN~ N-V-I W A2 i R2 GCeneral Formula |I. wherein Z

'S carbonyl ;<) HPMPA, (S)-HPMPC, Nevirapine, Delavirdine, and nucleoside-analog reverse
transcriptase inhibitors such as AZT (Zidovudine), ddI (Didansosine), ddC (Zalcitabine), d4T
(Stavudine), 3TC (Lamivudine) to a patient infected with a virus or at risk for viral infection.

[0265] Methods of treatment and disease prevention further include administering an
effective amount compound of Formula I together with an effective amount one or more antiviral
agents that is a non-nucleoside analogue antiviral compound, including but not limited to
Amantadine, Rimantadine, Relenza, Tamiflu, Pleconaril, and protease inhibitors such as
Saquinavir, Ritonavir, Indinavir, and Nelfinavir to a patient infected with a virus or at risk for
viral infection.

[0266] 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 [ 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 corﬁpound, or theoretically, by calculating
bioavailability.

[0267] 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 materials to produce a single dosage form will vary depending upoﬁ the host treated and
the particular mode of administration. Dosage unit forms wili generally contain between from
about 1 mg to about 500 mg of an active ingredient.

[0268]) Frequency of dosage may also vary depending on the compound used and the
f)articular disease treated. However, for treatment of most infectious disorders, a dosage regimen
of 4 times daily or less is preferred and a dosage regimen of 1 or 2 times daily is particularly
preferred.

[0269] It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet, time of administration, route of
administration, and rate of excretion, drug combination and the severity of the particular disease

undergoing therapy.



[0271] A general method of preparing the conmpounds of the present invention
is shomm in Schenme | and further illustrated by the follow ng synthetic
exanpl es.” As shown, an acid chloride 1 (or bronmde) is reacted with a
metal or ammoni um thi ocyanate in an appropriate solvent to provide the
correspondi ng acyli sot hi ocyanate 2. Reaction of 2 with an appropriate WO
2006/ 083271 PCT/ US2005/017308 74 primary (R2 = H or secondary am ne 3

gi ves the acylthiourea 4. Further al kylation, when desirable, my be
carried out on 4 to provide conpounds of general Fornmula |I. In this schene,
the Z groupVerWMRA a | is represented by a carbonyl . PAFPEOFATHR v,
conpounds of general Formula | nmay be prepared by treatnent of a primary
(RI=H) or secondary amde 5 with base followed by reaction of the
resulting anion with an appropriately Rubstituted isothiocyanate 6 to
provide the acylthiourea 7. Further al kylation, when desirable, my be
carried ogitnTAERISORCDOMPPURNS de conpounds of general Formula I. [0272] The
reaction to formthe acid chloride is ner al | ri LRis&iveR! vent .
Sartable sl vl AR firetiof BLB¢ hitpert R PFOSERlds of B plesths byt Fial |
change ung@eloheExSaldsi1a0 6. Thove hivimgskill iflteset yill edcograts] that theslati®s et her s,
such as diethyl ether .or tetrahydrofuranyl rii yl

et her; hal® Weovéa?c{)?ﬂqsaﬁélﬁ%%ﬁ%{?s8?8%%(}tgﬁé%d genctg%ngé%dgﬁég%%sﬁiﬁygne,

t et r achl omepridaaimesntibn.2- di chl or oet hane, trichl oroet hane, tetrachl oroethane,
1, 2-di chl oroet hane or trichl oroethylene, hydrocarbons such as benzene,

xyl ene, toluene, hexane, heptane, cycl ohexane or mneral oil fractions,
nitromet hane, or acetonitrile. It is also possible to enploy m xtures of

t hese sol vents. [0273] Reaction of the acid chloride w th ammoni um or

pot assi um thiocyanate is typically carried out in a solvent in which the

i norgani ¢ thiocyanate is noderately soluble. In sone cases, water may be
added to increase solubility. The percentage of water added nmay vary from
one percent to 90 percent, with 50 % (v/v) typically being nost preferred.
[0274] Other al kali thiocyanates may be enpl oyed. For exanple l|ithium

t hi ocyanate has increased solubility in tetrahydrofuran and therefore nmay
all ow the use of smaller amounts of aqueous conponents.. Cesium rubidium
strontium and bariumcan all be used as counter ions to the thiocyanate,
as is well known to one normally skilled in the art. EXAMPLE 1. PREPARATI ON
OF 4-[ 3- ( NAPHTHALENE- 2- CARBONYL) - THI QUREI DQ| - BENZOI C ACI D BUTYL ESTER




OO0OSCOBu \ d i) NHMSCN Acetone "k NN HH " cir coeu H=N WO

2006/ 083271 PCTI US2005/ 017308 75 [0275] 2-Naphthoyl chloride (190 ng, 1
mml) is added to a solution of ammoni um thiocyanate (200 ng, about 3
mol) in acetone (5 m) and stirred at roomtenperature for 1 hour. Butyl
4- am nobenzoate (180 ng, 0.93 nmmol) is added to the reaction m xture.
Stirring is continued overnight at roomtenperature. The solid, which
forms is filtered and washed with water (2 x 5 m) followed by

acet one/ hexaue2006%083371 (2 x 10 m) and dried. The productedriusoosom73ass
characterized by NVR (Broker, 300 MHz) and M5. 'H NMR (300 MHz, CDC13) 8
(ppm: 12.9 (s, IH, 9.27 (IH), 8.43 (s, 1H), 8.11 (d, 2H J =6.0), 7.99
(d, 2H, J=6.0), 7.91 (m 4H), 7.65 (m, 211), 4.34 (t, 2H J = 6.6 Hz),
1.81-1.72 (m 2H), 1.55-1.43 (m 2H), 0.99 (t, 3H, J = 7.3 Hz). M5 (APC)
mz 407 [ MtH] +. EXAVPLE 2. PREPARATI ON OF

4- [ 3- METHYL- 3- ( 2- PHENOXY- ACETYL) - THI OUREI DO} BENZO C ACID BUTYL ESTER 0 O
S O~ O MXAMPLESVe. H [0276] t-BuOK (0.55 nmL of 1.0 N solution) in THE is
added to ?; %ti on of phenoxy-N nethylacetam de (83 ng, 0.5 muvl) in THE
(5 nL). Afte m nut es, butyl-4- isothiocyanatobenzoate (118 ng, 0.5 mmol)
is added in one p@ﬂ'ﬁ'@ﬁ'and the resultant m xture is stirred overnight.
The crude mixture is filtered through a silica pad . After purification on
silica eluting wi(t_,h 25% Et OAc in hexane, the de§ired acylthiouraea is
obta| ned as a yellfpw oil (20 ng). IH NWVR (300 , CDC13): S 12.38 (s,

9. 44 sX;I\ 10(d 2H, J = 8.7 He¥, IyB6 Xwhr2H, J = 6.9 Hz),
742735 Cl1 (t, 1H, J = 7.4 H2), 7.02-6.98 (m 2H), 4.64 (s,
2H), 4.34 (1t 5

M-NCS

o 1. base

X : 2. Vo LA
A7 Y NCS soN WP
2 A 6
Va, .
RHNT WP g
|

o s 8
x. Y
X )k )]\ N A A1/ Sy R)ku/ ~w
: 1

- N~ W
A’YNRZ
4 7
0 S

X\ /IL )k /V\ /AZ

A7 YT N N7 OTw
! Ry Ry

General Formula |, wherein Z is carbonyl
[0271] A general method of preparing the compounds of the present invention is shown
in Scheme I and further illustrated by the following synthetic examples. As shown, an acid
chloride 1 (or bromide) is reacted with a metal or ammonium thiocyanate in an appropriate

solvent to provide the corresponding acylisothiocyanate 2. Reaction of 2 with an appropriate




2H, J = 6.6 Hz), 1.81-1.72 (m 2H), 1.55-1.43 (m 2H), 0.99 (t, 3H, J =7.3
Hz). M5 (APCl) mz 387 [ MtH +. WD 2006/ 083271 PCT/ US2005/ 017308 76
EXAMPLE 3. SYNTHESI S OF

1- ( 3- PHENOx Y- PHENYL) - 3- ( PYRI DI NE- 3- CARBONYL) - THI OUREA ( Conpound 1)
Synthetic Schene: OO O OH (COCl)2 _ C NHaSCN 1%)LNSC NNABCHNOH
H O N Conpound 1 [0277] Oxalyl chloride (2.8 nL., 32 mmol) is added to a
suspension of nicotinic acid (3.7 g, 30 mmol) in nmethylene chloride (35

m ) foll owedvdywososdimps of DMF. The reaction is refl uxartnfsesosai730sh and al |
the volatiles are renoved on a rotovap. Alternatively, rather than convert
nicotinic acid to the acid chloride, commercially avail able nicotinyl

chl oride hydrochloride may be used. T@g solid is resuspended in methyl ene
chl oride/acetone (1:1) (50 m) and an acetone (10m ) solution of anmoni um

t hi ocyanate (3.3.4,.~,45 mo | S ded.. The,. . cfi | J: or I h at
room t enp é’PH‘%{P'r(ng' JD1%5 5% 8“46%7 atnﬁréeag ?sttP%?ﬁ%lP&%%pé] gﬁ f)h)l(é)l; §§Z‘F?§“F1_§ﬂ§JTh e
stirring idesitbR] mauetanieddutondhe pavide conpourdsoé gaent Bormyipd  Eghiy sghems. s

evapor at ed d the.resi,due d..i el (. ted with
rr;t IElyl ene ﬂ&#gﬁ"f’%@fﬁ(ogg‘;’ga g”os r?ﬁ%gﬂﬁ%eﬁagﬂgﬁﬁ Aﬁ”rgéltgevrggl’ %ogrgmgngfér{\%%,apdri e\élvI
over sodi (Formulh pinay b prériatetidy eeatmentrof mpumwary{§ s ooseqeridacy samider withsbagh d
evaporat edy [ o Sk ANB el RtfhL bith Mt GPLAHAL QTRIEEE Bakibcfilad bl Ca gel

and cryst om nethanol®to give t esl product . :

144. 5- 145 prov@e thd-heIROYrGOn Rvkther albylsdyn, when desizabe, gy begayried pypt @/ s 1H) |

9.07 (s, 1H)..8, Q.¢{d, 2H, J = 8.1Hz), 7.955 (s, | H), 7.81
(d, | H ftg:“‘b‘?%g‘g&‘&“@ . er?l%f’ﬁ’%a f’_7.29_9 (d, 1H, J'=9.0 Hz), 4.13 (t, 2H,
J = 6.2 Hz), 102721-The7guction to famm)the apidichloridg1s gepgrallyjqprrieog  psogvpity 34 g =
7.1). M5 (QRG) sdiehts Frflistade M thert oMl 2RRRAQ B noPSikAddSRBQ M EAEO8 77

conditions. These preferably include ethers, such as diethyl ether or tetrahydrofuranyl, or tertiary

butyl methyl ether; halogenohydrocarbons such as dichloromethane, trichloromethane,
tetrachloromethane, 1,2-dichloroethane, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, hydrocarbons such as benzene, xylene, toluene, hexane, heptane, cyclohexane
or mineral oil fractions, nitromethane, or acetonitrile. It is also possible to employ mixtures of
these solvents.

[0273] Reaction of the acid chioride with ammonium or potassium thiocyanate is
typically carried out in a solvent in which the inorganic thiocyanate is moderately soluble. In
some cases, water may be added to increase solubility. The percentage of water added may vary
from one percent to 90 percent, with 50 % (v/v) typically being most preferred.

[0274] Other alkali thiocyanates may be employed. For example lithium thiocyanate has
increased solubility in tetrahydiofurah and therefore may allow the use of smaller amounts of
aqueous components. Cesium, rubidium, strontium, and barium can all be used as counter ions

to the thiocyanate, as is well known to one normally skilled in the art.

EXAMPLE 1. PREPARATION OF 4-[3-(NAPHTHALENE-2-CARBONYL)-THIOUREIDO]-BENZOIC ACID

BUTYL ESTER
COOBu

o .

o s /Q/
“)‘\CI i) NH,SCN/ Acetone NJ\N
OO if) €Oz8u g 00 H H
H;NO




EXAMPLE 4. SYNTHESI S OF

1- (4- PENTYLOXY- 3- TRI FLUOROVETHYL- PHENYL) - 3- ( PYRI DI NE- 3- CARBONYL) - THI QUREA
(Compound 2) Schenme 1. FHO _,,-~~1i O-u\ H2, Pd/C NaH THE W11 02N CF3
02N CF3 H2N CF3 Step 1. Synthesis of 4-nitro-1

pentyl oxy-2-trifluoronethyl -benzene [0278] NaH (0.7g, 17.5 mmol) is added
to a solution of 1-pentanol (5 m) in dry THE (25 m). After stirring at
room t enper f 30 min, 3.50 g (16.7 nmole) of 1-fluoro-4-nitro-2-
trifluor omsta\t%’H é‘;rﬁ’gf‘ré%e IS added and stirring is conti nGEL U0 5/(')@3%
tenperature overnight. The reaction is quenched wth water and extracted
with ethylacetate, dried over sodiumsulfate and evaporated to dryness.
The residue is purified by chromatograpiy on silica gel, eluted with 33%
di chl or onet hane/ hexane. Renoval of solvent provides

4- ni tro- | - pent YW23%y2-Daphthayl ehderisedt90yme. 1 puvelkip addsd topefolutionpfasymasium St ep 2.

Synt hesi s t‘ﬂfocyjan (1€ (200 mg, about 3 mmol) in acetone (5 ml) and stm'ed at room te erature for 1
pentyl oxy-3-tTifl uoraonet hyl phenyl)-3-(pyri di ne-3-carbonyl hi ourea, [ 0279]

A sol ut i onhasf wu%%nqbﬁwmeﬁw 598 mqlhé?%tom tﬁff@ﬁwﬁ@urm Stgringis 16 6
mmol e) i %&(&ﬂdaaa@mlg&%&oamem&rm@rmaﬂd QfichRorki BSMAREA afd wifide Wi C (0. 2

g) with hydrogen in a | oon at roomterrperature overni ght.

Fi | trati onvdeds x &ml) flowedbyassersheraneiHh) a8 mhad diedi r ed product as a
br owni sh OTHe prodet ( %w&%:acﬁﬁi'@@m%ﬁke@dwl\ﬂ{z@aﬁhﬁsu NHASCN NHS

Ani ['ine NN HCI (%@ ound ?54 % solution of a ni um

t hi ocyanat é’I Ghele)® @W“hg}é?é?ﬂém THED, 343 (s 43k 8- 1¢ & 2Hs1i3hBhsi on
of nicoti n}’b9@|ﬂ}9rﬁ=@©)Wdf@@hh?h'dé?m(ﬁ{)ﬁwut?ﬁi fj’m@éHi) 1.eceypae 2650 nl ).

The reaction IS stirr erature Tovved by the addition

of a sol uti-onl 6%(“2#2}121&?[%” 3?}/‘137{’1&2’?@%% g O %WTH]ne (4.9 g, 20 mol) in
met hyl ene chloride (25 m). Stirring is

EXAMPLE 2. PREPARATION OF 4-[3-METHYL-3-(2-PHENOXY-ACETYL)-THIOUREIDO]BENZOIC ACID

O
o S O)ko/\/\

[0276] t-BuOK (0.55 mL of 1.0 N solution) in THF is added to a solution of phenoxy-N-
methylacetamide (83 mg, 0.5 mmol) in THF (5 mL). After 5 minutes, butyl-4-

isothiocyanatobenzoate (118 mg, 0.5 mmol) is added in one portion and the resultant mixture is

BUTYL ESTER

stirred overnight. The crude mixture is filtered through a silica pad . After purification on silica
eluting with 25% EtOAc in hexaﬁe, the desired acylthiouraea is obtained as a yellow oil (20 mg).
1H NMR (300 MHz, CDCl): & 12.38 (s, 1H), 9.44 (s, 1H), 8.10 (4, 2H, J = 8.7 Hz), 7.86 (d, 2H,
J=6.9 Hz), 7.42-7.35 (m, 2H), 7.11 (t, 1H, J = 7.4 Hz), 7.02-6.98 (m, 2H), 4.64 (s, 2H), 4.34 (t,
2H, J = 6.6 Hz), 1.81-1.72 (m, 2H), 1.55-1.43 (m, 2H), 0.99 (t, 3H, J = 7.3 Hz). MS (APCI) m/z
387 [M+H]".




continued over night at roomtenperature. The solvent is evaporated and the
resi due suspended in water (100 ml) and extracted with ethylacetate (3 x
75 m). The organic extract is washed successively with 10% aq. NaHCO3
solution (xl), water, and brine. The organic layer is dried WD 2006/ 083271
PCT/ US2005/ 017308 78 over sodi um sul phate and evaporated. The residue is
crystallized fromnethanol to give the desired productlH NVR (300 MHz,
CDC13): S 12.34 (s, 1H), 9.35 (s, IH), 9.16 (s, 1H), 8.91- 8.88 (d, 1H, J =
6.4 Hz), 8. 2300 8080ssets, 1H, J= 2.2 Hz), 7.85-7.81 (d, lHpcres28@tdz7308
7.54-7.50 (q, 2H, J = 4.8 Hz), 7.04 (d, 1H, J =8.7, 1.0 Hz), 4.10-4.06
(t, 2H J =6.3 Hz), 1.92-1.83 (m 2H), 1.50-1.42 (m 4H), 0.97-0.93 (m
3H). M5 (APCl) miz 412.14 [M+H +. EXAMBLE 5. SYNTHESI S OF

1- [ 3- ( Bl PHENYL- 4- YLMETHOXY) - PHENYL] - 3- ( 2- MORPHCLI N- 4- YL- ACETYL) - TH OQUREA

( Conpound 1 / R kadRYL)-TRioUREN OH
{ompoun W%@nﬁce tsoy{ébﬂne %}x?eoﬁi %49%@53)&' ﬂ?x%wﬁe 3. (Sﬂ@xﬁs 24d )
phenoxynet(@gthpoubd bhenyl [ 0281] A mxture of 3- Nltro phenol (3.5 g, 25

nmol e) , 4S§B byl.- bi phenyl (4.94 g, 20 nmole) and Potassium carbonate
(3.8 g, 30"mmmo In 75 nL of acetone is stirred for 16 hr at room

t enperat ure. After r enovgl of the solvent,,the residue is tagen up in ethyl
acetate, washed wth_ 1 d brine, gried; ngNaZS ,Mand
concentrated to vyielfd s@"i sol sl h&¥¥$ and dried
under vacuumto aff 4- ( 3- Ni tro- phe met hyl ) - bi phen N> Step 2.

3- (Bi phenyl -4 yl met hoxyA-aniline [0282] Tgn (I1) chloride (€3.6g (60 '
nole)) is added to a soI uti on of 4-(3 N tro- phenoxynethyl)-biphenyl (4.6

g, 15 mole) in 120 m angl. The reactiongm x ure uxed for 12
hr. The reaction is cool omterrpera ur 4N 3 lution is
added with stirring to"84jus? pH = 8. f?:g&f{s mxt@reTs filtered
t hrough a plug of CELITE, the f||trate ent at ed and taken up in ethyl

acetate. The organic layer is washed with brine @bgpoustri ed over Na2SO4, and
concentrated. The resulting solid is washed with little nethanol to yield

3- ( Bi phenyl - t HRA chidRAd (R BEIZS2 MmbBlis Aed R 2 Slspeldion of AftbiMEd dcid (A0

2006/ 083271 PC%d/ZEE gOS/ 017308
g, 30 mmol) in methylene chloride (35 ml) followed by 2 drops of DMF. The reaction is
refluxed for 1.5 h and all the volatiles are removed on a rotovap. Alternatively, rather than
convert nicotinic acid to the acid chloride, cbmmercially available nicotinyl chloride
hydrochloride may be used. The solid is resuspended in methylene chloride/acetone (1:1) (50 ml)
and an acetone (10ml) solution of ammonium thiocyanate (3.5 g, 45 mmol) is added. The
reaction is stirred for 1h at room temperature followed by the addition of 3-phenoxy aniline. The
stirring is continued over night at room temperature. The solvent is evaporated and the residue
suspended in water (100 ml) and extracted with methylene chloride (3 x 75 ml). The organic
layers are combined, dried over sodium sulphate, filtered to remove any insoluble materials and
evaporated. The residue is purified by column chromatography on silica gel and crystallized
from methanol to give the desired product. MP: 144.5-145.5 °C, 1H NMR (300 MHz, DMSO):
5 12.330 (s, 1H), 11.93 (s, 1H), 9.07 (s, 1H), 8.80 (m, 1H), 8.300 (d, 2H, J = 8.1Hz), 7.955 (s,
1H), 7.81 (4, 1H, J = 9.0 Hz), 7.57 (m, 1H), 7.299 (4, 1H, J= 9.0 Hz), 4.13 (t, 2H, J = 6.2 Hz),
1.77-1.72 (m, 2H,), 1.44-1.34 (m, 4H), 0.92-0.87 (t, 3H, J = 7.1). MS (APCI) m/z 350.1 [M-+H] .




9 Schene 2. Synthesis of

3- ( Bi phenyl - 4-yl met hoxy) - phenyl ] - 3- ( 2- nor phol i n-4-yl -acetyl)- thiourea
L i..cK (COCi)2 NHASCN MeOH vN-OK DCM Acetone ~Nj~N) HZN O 0--') 0 g HH
O 1\ Conpound 3 / [0283] Methyl norpholinoacetate, (8.25 g, 52 mol) is
ydrolyzed with KOH (85% 3.42 g, 52 mmol) in 100 nL of nethanol at 80 C
for 16 h. After renoval of solvent, the residue 1is dried under vacuumto
gi ve of f-whi iumsalt power, 9.6 g (100 % . [02 chl ori de
(2.7 m, 30 Jr‘r’18r0§l§8}0§32ﬁadded to a suspension of the above%%{g%@éoﬁf?ﬁ sal t
(2.75 g, 15 mmol) in nethylene chloride (50 m), followed by 2 drops of DV
at 0 C. The suspension is stirred at roomtenperature for 1.5 h. Al the
volatiles are renoved on a rotovap. ThE yellow solid is re-suspended in 80
m of acetone, and 2.9 g (38 mml e) anmoni um thiocyanate is added. The
reaction iEXAMPLEf. e%lYNTdESIS.LOFSl ~(4-BENTYISX N 3 BRI U PRONRTHY k- BHEYY L)e3-@ YRIPBRr s h
suspensi o enyl -4-yl met hoxy) -aniline (1.8 g, 6.7
nmol e) Inn%%tﬁoﬁﬂl)%iogﬁmﬁ{ ér@td%gne is added into the above suspension. The
stirring i &ch @Bﬁilnued over night at room tenperature. After renoval of

i nsol ubl e salts, ﬁ’o solvent is evaporated arbd the residue dissolved in
et hyl acet at shem 5% ﬁmaﬂ?@iﬁm fedhover sodi um
sul fate angly nt NesitTER.  TER teue is p fi A ash chronmat ogr aphy

.on silica gel (30-50% EtOAc/ Hexanes), and furthér puri fied on Pr ep- LCl M5,
yi el di ng tﬂ&ﬂgg;ﬁe%o}”l%Nﬁk%@%?%_/‘lﬂmn%@ﬂb&&enel H NMR (300 Mz, CDClS)

S 12.20 (s, 7.55- 7.52
7.50-7. 3gs(m i ]Nafé@;z !3'{35vlmd)lﬂddedﬁ%golewOfimentﬁnol(%mbm%ﬁ“ﬁig 6.93

(ddd, 1mg iﬁ%r a4r0091 t&nﬁ'&éture Yor B4 nlin, 3.50t)(16. 33m%ﬂ>1 bf l-ﬁﬁbro—l—rﬁrcﬂvZA Hz) ,
3.21 (brs brs, n1 z 462 V\D 6/ 083271

APCY)
PCT/ uszoos‘PB&"f@B%h 8‘ E@BS%% ue?xﬁ?ﬁm}xéwe‘? f‘cﬂ@lg OUNDS
[ 0285] Therestionie q{ﬂéiﬁhddl »ﬁﬁllmdnd éxtrdaéd witll ethyist eﬁﬁbdr&d blerabdiumeatatesdna t he

TR ST M MR A A
spectral dithior@héNdnefiekahe I’Removal of solvent provides 4-nitro-1-pentyloxy-2-trifluoromethyl-

benzene as pale yellow oil.

Step 2. Synthesis of 1-(4-pentyloxy-3—tnﬂuoramethyl—phenyl)-3-(pyridine—&'-carbanyl)-thiourea

[0279] A solution of 4-nitro-1-pentyloxy-2-trifluoromethyl-benzene (4.6 g, 16.6 mmole)

in Methanol (120 ml) is hydrogenated in presence of 10% Pd/C (0.2 g) with hydrogen filled ina

balloon at room temperature overnight. Filtration over CELITE and concentration gave the

desired product as a brownish oil. MS: 248 (M+1).

Scheme 2.
CFa
0\/\/\
(o] (o] ]
= Cl NH4SCN (j)k Amlme MN)kﬂ
H

| ) na -

N " Compound 2

[0280] A solution of ammonium thiocyanate (4.5 g, 60 mmol) in acetone (25 ml) is
added to a suspension of nicotinyl chloride hydrochloride (3.6 g, 20 mmol) in acetone (50 ml).
The reaction is stirred for 1h at room temperature followed by the addition of a solution of 4-
pentyloxy-3-trifluoromethyl aniline (4.9 g, 20 mmol) in methylene chloride (25 ml). Stirring is
continued over night at room temperature. The solvent is evaporated and the residue suspended
in water (100 ml) and extracted with ethylacetate (3 x 75 ml). The organic extract is washed
successively with 10% aq. NaHCO; solution (x1), water, and brine. The organic layer is dried




t he conpounds of TABLE H. Method A [0287] Retention tinme (TR) is neasured
in a gradirent of 30-100%8 over 3.00 mnutes followed by 100% B for 1

m nute. Buffer Ais 0.1 %trifluoroacetic acid in water and buffer B is
0.1%trifluoroacetic acid in acetonitrile. An analytical Phenonenex Luna C8
colum is used with a flowrate of 2.5 nL/mn. Al HPLC M5 anal ytical runs
are run at a wavelength of 220 nm using a Glson 151 UV/ VIS detector

foll owed by a ThernoFi nni gan Surveyor MSQ Method B [0288] Retention tine
(TR) is nea¥@r2906/083291 gr adi ent of 10-100%B in 3. 00 mi nutREI/USPWFPEHED by 100%
Bfor 1 mnute. Buffer Ais 0.1%trifluoroacetic acid in water and buffer B
Is O0.1%trifluoroacetic acid in acetonitrile. An anal ytical Phenonenex
Luna C8 columm is used wth a flowravge of 2.5 nmL/mn. Al HPLC M5

anal ytical runs are run at a wavel ength of 220 nm using a Glson 151

UV/ VI S deb@s bétiurh aliptawesid byaporattheThatsidweiigaystaRined @pormdtBep! tTgiBe te|  CPD

Chi adi azofe eaise AL MG OB B TL (e iy o 53 6 4Bs 46 5 18). B0
ﬁ- |(-| 3§/\§) 4-2 glg.g/lg%ggguiag %T mesnd (,1HL= D-Hz), 7.85-031 (nHhi izm}adéwwpt(m} our ea
1- ( 3- ( benzZB bx4Pire At d3 ? sl ae) 404063 ?%’n‘t/{f § S Efey 1383 83 i 28D,

1-(4- (pentnsqu)(ﬂbmoyb)ﬁ-a%ﬁn 3H). MS (APCI) m/z 412.14 [M+H]".

EXAMPLE 5. SYNTHESIS OF 1-[3-(BIPHENYL-4-YLMETHOXY)-PHENYL]-3-(2-MORPHOLIN-4-YL-
ACETYL)-THIOUREA (Compound 3)
Scheme 1. Synthesis of Aniline

o ol ol P sowmo M

Step. 1. 4-(3-Nitro-phenoxymethyl)-biphenyl
[0281] A mixture of 3-Nitro-phenol (3.5 g, 25 mmole), 4-Bromomethyl-biphenyl (4.94 g,

20 mmole) and Potassium carbonate (3.8 g, 30 mmole) in 75 mL of acetone is stirred for 16 hr at
room temperature. After removal of the solvent, the residue is taken up in ethyl acetate, washed
with 1 N NaOH and brine, dried over Na,SO4, and concentrated to yield a solid. The solid is
washed with methanol and dried under vacuum to afford 4-(3-Nitro-phenoxymethyl)-biphenyl.
Step 2. 3-(Biphenyl-4-ylmethoxy)-aniline

[0282] Tin (II) chloride (13.6g (60 mmole)) is added to a solution of 4-(3-Nitro-
phenoxymethyl)-biphenyl (4.6 g, 15 mmole) in 120 ml methanol. The reaction mixture is
refluxed for 12 hr. The reaction is cooled to room temperature, 4 N of NaOH solution is added
with stirring to adjust pH = 8. The resulting mixture is filtered through a plug of CELITE, the
filtrate concentrated and taken up in ethyl acetate. The organic layer is washed with brine and
dried over Na;SOq, and concentrated. The resulting solid is washed with little methanol to yield
3-(Biphenyl-4-ylmethoxy)-aniline as a yellow solid. MS: 276(M+1).




H H / phenyl butanoyl )thiourea O
benzyl oxy-phenyl )thiourea H HYIl

8 O s 1-(3-cyanobenzoyl)- 3-( 3-
I / N9 Os 1-(3-cyanobenzoyl)-3-(4-

/
I
pentyl phenyl)thiourea N~ NI HH N 10 OS\ O 1-(3-cyanobenzoyl)-3-(4-

pentyl oxy- phenyl )thiourea NN/ HH N 11 OS\ /

1- (3-cyanobenzoyl ) - 3- (3-phenoxy- N ~ 1 , phenyl)thiourea N/ p \

WO 2006/ 083271 PCTI US2005/ 017308 82 CPD Structure Name 12

1- (1- et hyl plgerl di ne- 3-carbonyl)- N 3-(4-pentyl oxyphen%/(ln)/és%og}agg%

N N O S\ 13VQ200608%hy| pi peri di ne- 3-car bonyl ) -
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/
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Scheme 2. Synthesis of 1-[3-(Biphenyl-4-ylmethoxy)-phenyl}-3-(2-morpholin-4-yl-acetyl)-

thiourea

o/ﬁ (o] KOH O/\I 0 (cocl, NHSCN ¢ 0 ]
K/N\/u\o/ MeOH k(”\)j\oK DCM  Acetone l\/)d\/LN)

Ty QUL
L H H 0 O

[0283] Methyl morpholinoacetate, (8.25 g, 52 mmol) is hydrolyzed with KOH (85%,
3.42 g, 52 mmot) in 100 mL of methanol at 80 °C f(.)r 16 h. After removal of solvent, the residue
is dried under vacuum to give off-white potassium salt power, 9.6 g (100 %).

[0284] Oxalyl chloride (2.7 mL, 30 mmol) is added to a suspension of the above
potassium salt (2.75 g, 15 mmol) in methylene chloride (50 ml), followed by 2 drops of DMF at
0 °C. The suspension is stirred at room temperature for 1.5 h. All the volatiles are removed on a
rotovap. The yellow solid is re-suspended in 80 ml of acetone, and 2.9 g (38 mmole) ammonium
thiocyanate is added. The reaction is stirred for 1.5 h at room temperature to give a brownish
suspension. A solution of 3-(Biphenyl-4-ylmethoxy)-aniline (1.8 g, 6.7 mmole) in 50 mL of
dichloromethane is added into the above suspension. The stirring is continued over night at room
temperature. After removal of insoluble salts, the solvent is evaporated and the residue
dissolved in ethyl acetate, washed with 5% aq. NaHCO; and brine, dried over sodium sulfate and
concentrated. The residue is purified by flash chromatography on silica gel (30-50%
EtOAc/Hexanes), and further purified on Prep-LC/MS, yielding the desired light yellow solid
product. 1H NMR (300 MHz, CDCl3): 8 12.20 (s, 1H), 10.12 (brs, 1H), 7.66-7.61 (m, 5H), 7.55-
7.52 (m, 2H), 7.50-7.35 (m, 1H), 7.33-7.30 (m, 1H), 7.19 (dd, 1H, J = 8.0, 1.0 Hz), 6.93 (ddd,
1H,J =82, 2.4, 0.8 Hz), 5.14 (s, 2H), 3.84 (1, 4H, ] = 4.4 Hz), 3.21 (brs, 2H), 2.66 (brs, 4H). MS
(APCI) m/z 462 [M+H]".

oY




| 3-(4-pentyl phenyl)thiourea HN N HN-j - : 14 N

1- (4- (pentyl oxy) phenyl)-3 11 H H (qui noxal i ne-7-carbonyl)thiourea N NyN /
OS\ 15 0 S 1-(4-pentyl phenyl)-3-(quinoline-3- HH carbonyl)thiourea 1 \ o
N 16 OS \ 1-(4-(pentyloxy)phenyl)-3- NVN/ CHH N17 OS

1- (4- pentyl phenyl ) -3-(qui noxal i ne- 7-carbonyl)thiourea HHN 18 F
1-(2-methyl -5 F F (trifluoronethyl)oxazole-4- s O carbonyl)-3-(4 0

pentyl phenyl )thiourea N H H N~ WO 2006/ 083271 PCT/ 1JS2005/ 017308 83 CPD
Structure NA@2006M832A 1- (2-nmethyl-5 OF F (trifluoronet RGT/PS0LH/BTHEE 4- s

car bonyl) - 3- (4-
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EXAMPLE 6. ADDITIONAL ARYL ACYL THIOUREA COMPOUNDS

[0285] The compounds disclosed in Table I and Table II are made via the synthetic
procedures set forth in Scheme I and further illustrated in Examples 1 to 5.

[0286] The following methods were used to obtain the mass spectral data provided for
the compounds of TABLE II.

Method A

[0287] Retention time (TR) is measured in a gradient of 30-100%B over 3.00 minutes
followed by 100% B for 1 minute. Buffer A is 0.1% trifluoroacetic acid in water and buffer B is
0.1% tﬁﬂuoroacetic acid in acetonitrile. An analytical Phenomenex Luna C8 column is used
with a flow rate of 2.5 mL/min. All HPLC/MS analytical runs are run at a wavelength of 220 nm
using a Gilson 151 UV/VIS detector followed by a ThermoFinnigan Surveyor MSQ.

Method B

[0288] Retention time (TR) is measure in a gradient of 10-100%B in 3.00 minutes
followed by 100% B for 1 minute. Buffer A is 0.1% trifluoroacetic acid in water and buffer B is
0.1% trifluoroacetic acid in acetonitrile. An analytical Phenomenex Luna C8 column is used
with a flow rate of 2.5 mL/min. All HPLC/MS analytical runs are run at a wavelength of 220 nm
using a Gilson 151 UV/VIS detector followed by a ThermoFinnigan Surveyor MSQ.

TABLE1I
CPD Structure Name

#

4 o s 1-(4-pentylphenyl)-3-(1,2,3-
N=N thiadiazole-4-carbonyl)thiourea
e
S H H
0137025

3 o/ﬁ o s /@\ 1-(3-(4-phenyl-benzyloxy)phenyl)-
3-(2-morpholinoacetyl)thiourea
K/N\)J\ /U\N o




0 O (pentyl oxy)phenyl)thiourea HH 20 NON 1- (4 pentyl phenyl )-3-(1,2,3
t hi adi azol e-4-carbonyl )thiourea y OS 21 N, N 1-(4-pentoxyphenyl)-3-(
S H H thiadiazol e-4-carbonyl)thiourea C '( 0 S 22 F
1- (3-fluoro-4-(pentyl oxy) phenyl)- 03-(Himdazo[1l, 2-a]pyridine-6- 0 S
carbonyl )thiourea . NN H H WO 2006/ 083271 PCT/ US2005/017308 V 0 sa
00 00 C~i ~p~iC*+ O'A i+y N:p off, a, gal OM> 51
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CPD Structure Name
#
6 1-(3-(benzyloxy)phenyl)-3-

O

(quinoxaline-2-carbonyl)thiourea

A0S

1-(4-(pentyloxy)phenyl)-3-(4-
phenylbutanoyl)thiourea

8 o 1-(3-cyanobenzoyl)-3-(3-
benzyloxy-phenyl)thiourea
SRARRA®
H
l
N
9 o) s 1-(3-cyanobenz9yl)-3—(4-
)j\ pentylpheny_l)thlourea
N N
H H
lil
N
10 O~ | l-(3-cyanobenzoyl)-3-(4-
o i /©/ pentyloxy-phenyl)thiourea
N N
lil
N
11 0O s 1-(3-cyanobenzoyl)-3-(3-phenoxy-
/u\ phenyl)thiourea
qu N o
Il
N
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CPD Structure Name
#
12 1-(1-methylpiperidine-3-carbonyl)-

'!‘ 3-(4-pentyloxyphenyl)thiourea
H .
O\r“wr“
(9]

13 1-(1-methylpiperidine-3-carbonyl)-

3-(4-pentylphenyl)thiourea
\ HN
N HN——Q
Oat
(6]

14 N 1-(4-(pentyloxy)phenyl)-3-
Ir = H H (quinoxaline-7-carbonyl)thiourea
N AL N\“/N ‘
0 S O\ AN
O 13 .
15 o 8 1-(4-pentylphenyl)-3-(quinoline-3-
S N’lLN carbonyl)thiourea
H H
.
N
16 o s O~ | 1-(4-(pentyloxy)phenyl)-3-
O (quinoxaline-7-carbonyl)thiourea
N PN
QO
H H
\N
17 O s /@/\/\/ 1-(4-pentylphenyl)-3-(quinoxaline-
' 7-carbonyl)thiourea
N
E D)\N/H\N
H H
X
N
18 F 1-(2-methyl-5-

F (tl'iﬂuoromethyl)oxaz()le-4-
{ carbonyl)-3-(4-
N

F
S .
\/\/\.@\ )\\ 0 pentylphenyl)thiourea
N H —_4
H N
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CPD Structure Name
#
19 F 1-(2-methyl-5-
F F | (trifluoromethyl)oxazole-4-
s Q carbonyl)-3-(4-
o) entyloxy)phenyl)thiourea
H N_k
20 N=pN 1-(4-pentylphenyl)-3-(1,2,3-
g H H thiadiazole-4-carbonyl)thiourea
s '
o S \©\/\/\
21 N=N 1-(4-pentoxyphenyl)-3-(1,2,3-
4 H H thiadiazole-4-carbonyl)thiourea
YL
o) S o AN
22 F 1-(3-fluoro-4-(pentyloxy)phenyl)-
ls) 3-(H-imidazo[1,2-a]pyridine-6-
0 j\ /@ NS carbonyl)thiourea .
ah R
N= \F
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| DENTI FYI NG COVPOUNDS WHI CH | NHI BI T HCV REPLI CATI ON [ 0289] The conpounds

claimed herein were tested for the ability to inhibit viral
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replication of the Hepatitis Creplicon in cultured cells in which the HCV

replicon cons

the HCV replicon system (Science,

systemis pre

truct has

dictive of in

active in humans uniformy

In this assay
concentrati on

conpound t o WOpMeesR71 replication of the HCV replicon

control
concentration
The

conponent pf

HCV replicon
s of the test

s of

t he

285,

pp.

vivo anti-HCV activity;

evidence activity in the replicon assay.

been incorporated. Bartenschl ager,
110-113 (1999)).

conpoun

et al. descri bed
The replicon
ds that are

[ 0290]

containing cells are treated with different
conpound to ascertain the ability of the test

|+on|F|nn

r dao
\va e

F o -detaoe
T \V |

+ + o

PCT/US20650113)8/ €

HCV replicon-containing cells are treated wth different
interferon al pha, a known inhibitor of HCV replication.
replicon assay systemincludes Neomycin Phosphotransferase (NPT) as a

replicon gefge
is activel

proportion

rnnlunnn
i

products in t
eplicatd ng ha
to HCV replicd

ToCT | T1TT—OT

e highR |evel
ation. Cells

he host cel lj.

S
in

Cells  in
of NPT t
which th

fo
HCV re

CTIc U
ich t
| Bvel

i on of
epl i con
S

not

anscrt

he HCV ré
of RPT i
licon i4

replicatin
treated w
captured E

so have | ow
n.&The

inhibit vif
whi ch the
Replicon ap
ORF t hat e|
5' side by
entry site
necessary
necessary
non- st r uct
the ORF. |
neomycin
virus, whi
3'-NTR. Th
(Accessi on
replicon i

166

i p i cof
E@pl%éb
o> d JUUU alll

Neomyci
Iy [HE@ )EA plo
re 1on ¢

nStFU(
pr(

| evel s of NH
NPT Iev of

D %Eg pat
bt F(ie

bssiHi £6292]

e
tles
it
1jnc

Th

T and thus do not s

?ﬁh Néénpl
[ Er gFi
i

ed,
Ot el .

ql nmep
for
(ki
o

i

urvive Wh
reﬂ uq

é% eéabl

s.Ea;

5 Tlankec

en

ing a
lity to
[I[l's in
1CV

a single
on the

unt ransl at ed
RES) an@ at tf
r V|ra1=rephc
V|ral'enfect|

protefhs, dd
3] Th “?Ecv ref
sphot r&agsf er as
di rects g trang
equenc@=of t he
AJ24§&52)
ransfqgked |nt

1-(5-(di
carbonyl)S

mo—acid—pol
regi on that
e 3' side by
atl Onm(3 - N1,
ﬁe | ocq
=S|g Eed NS2
bl i capstont ai

e (M) gene
| at |@|§‘ of HC

b FKNEeyepllc
@/ 08327

o
I
9_

carbonyl)-3-
yl)thiourea

1-(5-(di

yp
se

te
t
ns,

PV

)
S
ST
n

“1-(5-(dineth

(72}
carbonyl)=3

R .

rves as an|

d
0

-

engl)thio
— R ® mﬁ*

n —+-~
()

mi "’)ﬁ{m
(Beritylox

(trifluoro: me%v%}

ogylﬁ3ﬁ-‘£
{s;)i¢
oS bt

i

prd
1-(5-metf1-4,5%, Begalldro

¢Jpyriding2!
(pentylox%)

O O1 O
I)thi

»)

hal ri bos
sequencd
orogﬁins,
ol oh t he
1eﬁeml
RE% 8t he
hal ocd
NS5 Eand
mlmﬁkn
B [C

one

ORF. The
nder of

rditis

t he
Bank
294] The
h as

A

c
Q

1-2-(1H

STRUCTURE

S

o]

o M N
QJ/LNF.'

F
F

o9

F

HN

N>

o]

N\
o

nVitd

O | Eemog e

HN

N A
HN

[\
A%

CPD #

416

417

API-0012-PCT

418

419

420




el ectroporation. 7B. Cell Maintenance [0295] The equi pnent and materials

i nclude, but are not limted to, Huh-7 HCV replicon- containing cells,

mai nt enance nedi a (DVEM (Dul becco' s nodi fi ed Eagl e nedi a) suppl enent ed

with 10% FBS, L-giutam ne, non-essential am no acids, penicillin (100
units/m), streptonycin (100 mcrograns/m), and 500 m crograns/m of
Geneticin (418), screening nmedia (DVMEM supplenented with 10% FBS,

L-gl utam ne, and non-essential amno acid, penicillin (100 wunits/nm) and
st rept onmyci ﬁ”?i??é’“???@r ograms/m)), 96 wel | tissue cul t URQI/GR2805017308f | at
botton), 96 well plates (U bottomfor drug dilution), Interferon al pha for
positive control, fixation reagent (such as nethanol: acetone), primry
ant i body (rabblt anti-NPTI 1), secondary antibody: Eu-Nl1 1, and enhancement
sol ution. [Q2O6T Hb% repricon-contal m g Ccelrtgsupport gt tgvel s of viral

RNA replicoE | repli atlcg)n en tgelr density ijs suitablie. T,Q/er-confluency
w || cause reased viral |RNA replication. 1here<Fore cel'l s jnust be kept

in the presence of 500 mcrograng/md of {(418.

growing in phas
General ly, cef I's Shoul d be passedo\tvm ce a Wweek at JN +4-6 digutj on. Cell
mai nt enance i

. &ohdlgt 8& as| f o} L,pﬁrs' 3392? H(‘V,,rrgﬁa’ conr &@t aj ning cells
are exann % r:] f
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t whg Wel | . Cell
@Ew: PB yp gé%fed%méh:%gli rypsin >

' is|i I . Af

o e B e

reaction. (el s are|bl own gently,, put |nto a 15 'nl tube, afgd’\gpun at 1200
n

rpmfor 4 mnutes. The trypsin/ Aredi un} solutign is rempved.§ dium (5 m)
is added apd jthg cells are rrixe@ carefplly. The cells areacdunted. [0298]
The cells pref tHen $eeded gnto $-wel | | plates|at & dengity HAf- 6000- 7500
cells/100 {micraglitersg weljl (6-§7.5 X 105;2‘ce||s/1ﬁ n1/r|a The pl at es

are then ihcubaged at BEClin a%s% OR i cubcltorv [02‘)9]3 I1ls are
exam ned up ar & m rog:@npe apprpxi mat pd 24 hour sAafter s&&ling and prior
to addi ng pgugss J f cogriing ang dil ut orﬁwerﬁl peﬁfor med &aErectly, cells
are 60- 709 Zconﬁlgjeu ﬁrgj near| & &l | cpl 1% shoul d=ajt ach andl spread evenly
in the wel|. V@@O:/O@' 71 PCTA §s200b/ g308 1@:@ 7C| TEgait nent of
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[ 0300] HCV replicon-containing cells are rinsed with once PBS once;
added. Cells are incubated at 37Cin a 5% COQ2 i ncubator for
mediumis added to stop the reaction.

intoa 15 m
The trypsin/mediumsolution is renmoved and 5 ml's of nedium

of trypsinis
3-5 m nutes.

Cells are bl own gently,
four m nutes.

10 mis of conplete

put

2 ms

tube, and spun at 1200 rpm for

(500 m DWMEM (high glucose)) from BRL catal og #12430-054; 50 ms 10% FBS,

- 5% Geneticin

418 (50 ng/ i ,

BRL 10131-035),

5 mM MEM non-essenti al--am no

acid (100x BrO2096/8823- 050) and 5 ml pen-strep (BRL #158CIUSEP8P178¢8 added.
The cells and nedia are m xed carefully [0301] Cells are plated with

screeni ng nmedium (500 m DMEM (BRL #21063-029),
and 5 Ml MEM non-essenti al

cells/100 |
pl aced i nt
norni ng, d
U bottomp

37C 5% CO2
s (teft con
es with ned

b8
o

&

anm no aci

ncubat or oV
bound<C or i N
a or_DVBO n

50 m FBS (BRL #10082-147)
d (BRL #11140-050) at 6000- 7500
-7.5x105 cells/10 mM/plate). Plates are
ernight. 7D. Assay [0302] The foll ow ng
terferon alpha) are diluted in 96 well
edi a, depending on the final

concentr at
t est conpo
100 | of t
pl at es coni
sonme wells
Ther ef or e,

on
ind
16
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i f

S T

QgEng
L e
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ni ng-§ Bet, HCV
a BtF vel ¢
driids< i |
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Etnl on
g@.ﬂm g

Jteﬁi.p&%vs

Generally for 6 concentrations of each
onolar to 0.03 mcronolar are applied.
is placed in wells of the 96 well
ells. Media without drug is added to

Ois known to affect cell growh.
D are used, all wells, ‘including’

DTt
C

Th
f

negative c
wel |'s, nust
screeni ng.

envi r onment
quantitate
washed oncy
tapped in

situ with

pl ates are
poured fro
(appr oxi mat
recorded a
t he naked ¢
assay descl

o (Edia
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n 20¢ E o
aper Z’fgwel
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niy),and pg
sanme goncent
> i ncgbat ed
/S. [5303] q
S pO;Bred fr
PBS. #he PBS
o] rem)ve an
pr eEcool ed
C foréaj) m n
nd th'é\ Pl at ¢
Thegappear
of g% cel
ely gegl Vi
D 200@/@8327

sitive control (interferon al pha)
ration of DVBSO for single dose
at 37Cin a humdified 5% CO2
I day four, the NTPII assay is
omthe plates and the plates are
is then decanted and the pl ates
y remaining PBS. Cells are fixed in
(-20C) nethanol: acetone (1:1) and the
utes.” (0304] The fixing solution is
s are allowed to air-dry conpletely
ance of the dried cell layer is
s in the toxic wells is scored with
ability may be assessed using the MIS
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[0305] The wells are bl ocked with 200 Eck of bl ocking solution (10% FBS; 3%
NGS in PBS) for 30 mnutes at roomtenperature. The bl ocking solution is
renoved and 100 | of rabbit anti-NPTIl diluted 1:1000 in bl ocking solution
is added to each well. The plates are then incubated 45-60 m nutes at room
tenperature. After incubation, wells are washed six tinmes wwth PBS-0.05%
Tween-20 solution. 100 |Id of 1:15,000 diluted Europium (EM conjugated goat
anti- rabbit in blocking buffer is added to each well and incubated at room
t enper at ur e WSS AE i nutes. The plates are washed ZGAUTPUNYBo A of
enhancenment solution (Perkin El mer #4001- 0010) is added to each well. Each
plate is shaken (approx. 30 rpm) in a plate shaker for three mnutes. 95 |
is transferred fromeach well to a blaesk plate; the EU signal is
guantitated in a Perkin-E nmer VICTOR pl ate reader (EU Lance). Test

Resul ts: [0306] Conpounds 1-426, shown in Exanples 3 to 5 and Tables I, 11,
and 111 haxemheen Atsa&tmﬂlbwmlﬂmcﬂmweumsmycmmamﬁdlﬁm Rﬁul¢mmNbi t

i er omol ar - X 1S corREARE MYt MBS e By (MR v
decr ease iraplicatiph bfthe Hepytitis Catpliomn insubiuwred ¢ells mowhichuthel HEYt rieplicoy COHaWF h?§t t he

oy 880 i Bptfled MARCNONSRE S Beslefbih e HEVPRBRNA o3k (BRed Ssdipn ! 1 12t ©

conpound %yt X1 CI protein n assay f
cyt ot oxi ciltG:113039%)). Célllel 1gblinon systene isrpredidsiverofi inmeus erﬂeﬂ@ﬁt@hwqunef@“%

ar ket of Gy koLl i hans firorRl Blifnle LEVR) 3 o AclPAedy Om cel | ul ar al buni n

assays may al so bé used to pro nor el i zatlon reéference for antiviral
activity of cofseliinisthis( @isex: KHGY: rteplicone aeritaigjng foellhase stregted nivith ) differeqthe

protein ah&gaqngu@,éwhm Joﬁn?l:ﬂnqqg a&e%my ic§ 6f 1hS 1&F orhpcRad efsubpresst hr ee

-days wt erent concentrations of helioxanthin; a conpound that is
known to keplieajipmefike HCX replicgh Asmetifive @nrendCV repligoncoptaiping celly e Beptedng  he

cel | | ysatgnUs@berd: @o&emtleﬁsaaﬁn@ﬁ&&d a1gRA% 1@BWh 1HUHTbNHEN defiRdonat Ther oom

tenperature (25 Cto 28 C) for 3 hours. The plate is then washed g tinmes

wi th | X PeBliconsgssayy sysigehinFigdes Mspmyria Rhpspbetrasterass QYRR 35 fotfwoRsih 8€ Mnal

ant i - NUMBReLREI YRR NYdEr Bo defect lﬁ@ﬁiﬂs&ﬂ:ﬁb@oﬂbﬂﬁoﬂ Eﬁﬁ\e phdauds i tarhoshellpCetise.  The
conplex is then detected usin hos hat a

as a
second anfn Whigh the WS L rrplgands yélpesplisasiag W/h(‘ﬁ’fg f%%l e el of M &

proportional to HCV replication. Cells in which the HCV replicon is not replicating also have
low levels of NPT and thus do not survive when treated with Neomycin. The NPT level of each
sample is measured using a captured ELISA.

[0291] A protocol for testing compounds for the ability to inhibit viral replication of the
Hepatitis C replicon cultured cells in which the replicon construct has been incorporated,
follows.
7A. HCV Replicon and Replicon Expression

[0292] The HCV genome consists of a single ORF that encodes a 3000 amino acid
polyprotein. The ORF is flanked on the 5' side by an untranslated region that serves as an
internal ribosome entry site (IRES) and at the 3' side by a highly conserved sequence necessary
for viral replication (3'-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.

[0293] 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).



[0309] Cell viability may al so be deternmined via the CELLTI TER 96 AQUEQUS
ONE. Solution Cell Proliferation Assay (Pronega, Madison W), a
colorinmetric assay for determ ning the nunber of viable cells. In this

met hod, 10-20 Al MIS reagent is added to each well according to

manuf acturer's instructions before fixing the cells, plates are incubated
at 37C, and read at OD 490 nm During the incubation period living cells
covert the MIS reagent to a formazan product which absorbs at 490 nm Thus
t he 490nm abwordoawsszyii s directly proportional to the reanyEseosd17308vi ng
cells in culture. [0310] A direct conparison of the Cellular A bumand MIS
nmet hods for determning cytotoxicity may be obtained as follows: Cells are
treated with different concentrations ﬁﬁ,test conmpound or Helioxanthin for
a three day-period Prior to lysis for ‘detection al bumas described above,

the MIS reagent.,| dded. accor di f r el r 119 JudhGseach
wel | and i ncu %.dt4£ Tg't’ r??‘c&?sa{ﬁ%sgg%%?%% ﬁg%ﬂ nlﬁq&g%ﬁdgaggldlﬁuhdgr al bum
guant i t at ielectraperatitren perforned as descri bed above. EXAMPLE 9.
PHARNACEU;bqg 1 EGRMRATT ONS [ 0311] Exanpl es 9A through 9G are exanpl es of
phar maceut'i'cal” ‘conpositions containing the conpounds of Fornula |. The
abbr evi ati on "[0295] 'The tquipteent and matesialsiinchide, buharp petdimited tnaHuld HEVIFPLEB Ul a |
of the Pr @8 &Rkink PARIMhiEnante AERL DAV, Buftecddls aRRirled Bl middl) dPlrbnied. | . 19

di ssol ved I ydroxypropanoi ¢ acid and 15 _g%lj}/et ¥I ene gl ycol

at about 6GthGOYOFRS duglutgiing, nonfeswential swinorfgide. peaipdin (199 wipED, sEpiappyen

pol yethy! ¢t feisnsinf), 38800 Aiglobrhifll 3f BERUATAL), ErathingOhntdia @B i On
p

0 S
of 17.5 g sodium  saccharin in 25 m_ purified water is th&n %%gfed'l(@ avor
and pol yetstplameated| Widho|10%. EBS,( knghitaming, and popessertiyl aming 2 opelin1%00 1y
are added um/xhgxaﬁé étfefaioﬂlgcih 100" tR¥ o SRmSh1Y 9Bl welll tiRBuesl kit ipikes (b bttorrdj 96g 10
nmg/ M of V.I. a(gple 9B. psul es. [ 0313] %0 grans,of t eIV Ia.dnr%ag [ ANB
sodi um | avreiplaies| (Fhogromefar dipg dution), Interieregsa Posftiyg cguigol, frafion feags
col | oi dal (sich bREhHoR %ieite), phlark aRtPERFELIRGHNPTUsedopdarpieibatye EvNg dr ous| y
stirred together. The resulting m xture is subsequently filled into 1000
sui t abl e 1989 erbRRsamEESARIGR capsul es, conprising each 20 ngy of the active
i ngredi ent. WJ026) 61 OB ApticomCanitdilfing Qe 2B higl devels of viral RNA replicon

replication when their density is suitable. Over-confluency will cause decreased viral RNA

dQ

replication. Therefore, cells must be kept growing in log phase in the presence of 500
micrograms/ml of G418. Generally, cells should be passed twice a week at 1: 4-6 dilution. Cell
maintenance is conducted as follows:

[0297] HCV replicon-containing cells are examined under a microscope to ensure that
cells growing well. Cells are rinsed once with PBS and 2 ml trypsin is added. The cell/ trypsin
mixture is incubated at 37 °C in a CO; incubator for 35 minutes. After(incubation 10 ml of
complete media is added to stop the trypsinization reaction. Cells are blown gently, pui intoa 15
ml tube, and spun at 1200 rpm‘ for 4 minutes. The trypsin/ medium solution is removed.
Medium (5 ml) is added and the cells are mixed carefully. The cells are counted.

[0298] The cells are then seeded onto 96-well plates at a density of 6000-7500 cells/100
microliters/ well (6-7.5 x 105 cells/10 ml/plate). The plates are then incubated at 37 °Cina5%
CO; incubator.

[0299] Cells are examined under a microscope approximated 24 hours after seeding and
prior to adding drugs. If counting and dilution were performed correctly, cells are 60-70%

confluent and nearly all cells should attach and spread evenly in the well.




Exanple 9C. Fil m Coated Tablets [0314] Preparation of tablet core: A
m xture of 10 granms of the V.1., 57 grans |actose and 20 grans starch is
m xed well and thereafter hum dified with a solution of 0.5 grans sodi um
dodecyl sulfate, and 1.0 grams pol yvinyl pyrrolidone (KOLLIDON-K 90) in
about 20 mM of water. The wet powder m xture is sieved, dried, and sieved
again. Then 100 grans mcrocrystalline cellul ose (AVI CEL) and 15 gram;
hydrogenated vegetable oil (STEROTEX) are added. The ole is wel |
and conpr es¥EPYBE ™t abl et's, giving 1000 tabl ets, eachPCE’(yﬁ%oéﬁ/?’r”% 10 ng of
the active ingredient. [0315] Coating: Ethyl cellulose (0.5 grans, ETHOCEL
22 CPS) in 15 mM of dichloronethane is added to a solution of 1.0 grans
met hyl cel |l ul ose (Methocel 60 HG RTM 17in 7.5 m of denatured ethanol.
Then 7.5 m of dichloronmethane and 0.25 m 1, 2, 3-propanetriol are added.
Pol yet hyl merrgdnyambflmv&pgcm)nammgmllstm BesdlCelnwsd ved in 7.5 nl of
di chl or onet ha | ignesi um
Cct adecanoat e '}fsoglsﬁgyi-ﬁ%con-aonéam n%c E% ‘ﬁ?f’lnotﬁlgér ?%?9;1 gﬁiems S s'i\%g m of
concent r ahdddd.codB rarasmxpaad;atdﬁ Q mmrm@hat@fMS miraites o 40 mds Qiﬁ@F“PlFF% whol e
m xture ho e e C 4tn a
coati ng a g’gtlsua nﬁlﬂéﬁg%%q n@(ggt§I b l&rg%?{uf ‘Eut‘%{o? tsth%wg%&g%&net hyl
4- hydr oxyhmﬁmf@ foaumahnifutes. dﬁamsmlmp@wmAOIher@méWz@éﬁénlaP%medd‘F%Q%’Pved in
about 0.5 e m@g&t,lnactlc
acid, O. o5 déjrl%l\?rs%l %ﬂl%‘@he%]?@k% Eatﬁ‘%o#izqg?g%s%g%% lgﬁg\?sgre a %qv\,hl |l e
stirring. GTt&a(SQolhglml,@th H)léb@$5éd5 nthEMm@@m}apmemarﬁbP% ’é‘&g ed with
wat er for NTROGR indiathre MBtedtareRillyV. | . The
5d91a er | f&n‘!géqb(/&dp‘#l@moa14%9ﬂs H&d&s@f hedrainngi y

solutlonl l'tration an I1led in sterile C@@&ﬂ% (i)
100. 0 9, of an [6391 HCells|are plpted with screging mediym (200mIFMEM BRIA106%507%) B0 1 i ng
water. Affg rFBFC(EiiL' #1@042%4@?%& 55&%&71& agaﬁa dnﬁﬁa h&d QBRIJ #1 D059) aei ght )

are added while stirrin lution is cool ed ?{’n aatutre and
wat er is 8eRI§0R eslly/190 uliprell o£ 86 UFIII Bitei(& 7 SEHISicelis 0 te)f 2fep ﬁrtﬁlpg’ﬁe and filled
in steril g;e08} @b igubatof bvetnighe. 00 g of an acid salt of a V.1. of the

I nvention is dissolved in boiling water. After cooling to about 50C, 2.20
grans | ac?PcAS® d (90% by wei ght) are added while stirring. The solution

is cooled to r@wglrtrs@ma\aﬁ h@nﬁﬁg;l drib @est bempulaihr iferfd alpha) &x dilgbdindE.  Cel

WO 2006/ 083%6/76% IB’Dbot/tolrJnsgggeglvggh e(ﬁa or DMSO/media, depending on the final concentration

chosen for screening. Generally for 6 concentrations of each test compounds ranging from 10

micromolar to 0.03 micromolar are applied. 100 pl of the test compound dilution is placed in
wells of the 96 well plates containing the HCV replicon cells. Media without drug is added to
some wells as a negative controls. DMSO is known to affect cell growth. Therefore, if drugs
diluted in DMSO are used, all wells, including negative control (media only) and positive control
(interferon alpha) wells, must contain the same concentration of DMSO, for single dose
screening. The plates are incubated at 37°C in a humidified 5% CO; environment for three days.
[0303] On day four, the NTPII assay is quantitated. The medium is poured from the
plates and the plates are washed once in 200 pl of PBS. The PBS is then decanted and the plates
tapped in a paper towel to remove any remaining PBS. Cells are fixed in situ with 100 pl/well of
pre-cooled (-20°C) methanol: acetone (1:1) and the plates are placed at -20°C for 30 minutes.
[0304] The fixing solution is poured from the plates and the plates are allowed to air-dry
completely (approximately one hour). The appearance of the dried cell layer is recorded and the
density of the cells in the toxic wells is scored with the naked eye. Altemnatively cell viability

may be assessed using the MTS assay described below.



175 [0316] A compound or salt of the invention may be formed as a gel for
topical application. [0317] A gel is prepared by suspending AM(0.2 g -
5.0 g) in benzyl alcohol at room tenperature. A m xture of hydroxypropyl
cellulose (2.5) grans and dem neralized water (g.s. 100 g) is added to the
suspension wth stirring. Exanple 9F. Cream [0318] Phase | contains

Sor bi tan nonostearate (2.0 g), Polyoxyethylene (20) sorbitan nopnostearate
(1.5 g), Synthetic spermaceti (3.0 g) Cetyl stearyl alcohol (10.0 g) and 2-
Oct yl dodecamnad 20pdidd3r1g) . The phase | mixture is heated pexros2008p173a8i rred and

m xed. [0319] Phase Il contains V.lI. (1.0 g). Phase Il is added to phase I,
stirred and suspended. [0320] Phase H contains Benzyl alcohol (1.0 g) and
dem neralized water (q.s. 100 g). Ph 1l is heated to 75 C and added to
phase 11. The creamis m xed intensi vgﬁg and cooled slowy to room

tenperature, with further stirring. r J [ Q6% natdime the
creamis honmoJéhi z’lg‘ w e%( a’ﬁéﬁl‘°§£‘6%g“%€¢‘}a@s"ff’8§{ﬂ? gQllhe(ma W]vﬁg%f%ﬁng

sol uti ons pES) fod SPMiELes Bropn emareatira CHpbitickigg scdution dsemeveapnd K # PEBbIe
processed to ays. .Fo hi I DOSE,: r 0 YaRChénv e
corrpou~n~-a.“tfﬁq"§o¥ﬁ‘{efloln{q0§ %ﬁ&% n% s? ﬁm?{)ﬁt %dﬁ%g%%)%ht éﬁugﬁégrﬁgn%pel Tants,
for exanpligeubi@ed 44260, miGHEs atpoap temperatoret avfter inbublatieye welly/ate Fesheb 8k Emss ¥t he

i ke. WD 6 71 RPCT/ US20 it (B ¢dSoatlantiA
conpound é’%%é({-%fwg%‘g%?]gﬁ%’}'%2‘%{%?%&%@“&?‘% t e“rhgof_ V\hog[rﬁg‘iundsgtoﬁt? gompound
i's 1- (4- pesibitl ipbimeking b8E¢rlis 2d8:ditheathi widbind-incubated shipoyy §mperata, for 30-

1-(3- (4-phenyl - benzyl oxy) in 20 ' Wioh{(Pdran ERer #4001-

1 (3- cyandBeNsoyny phiep 3 RaERages, i U TPLAARILARGE Kitoh s o

1- ( 1- met hydopd)pierddeil treeagh waHlb Eagh Dlatg s shaks (approx IH mEip P (it pksy for three

1- (1- et hyrhiﬁbtgsgrésgﬁlqg- _Sgﬂ%@%%l eacwéifoRElck | ppe d B RigAkIri€ quantitated in a

1- (4- (pentyl oxy)phenyl)-3-(qui noxal i ne-7-carbonyl )t hi ourea;

' Perkin-Elmer VICTOR plate reader (EU-Lance).

Test Results:
[0306] Compounds 1-426, shown in Examples 3 to 5 and Tables I, II, and IIT have been

tested in the above assay and found to inhibit replication of the HCV replicon with EC50 values of

less than 10 micromolar.

EXAMPLE 8. CYTOTOXICITY ASSAYS

[0307] To insure that the decrease in replicon replication is due to compound activity
against the HCV replicon rather than nonspecific toxicity assays are used to quantitate compound
cytotoxicity.
Example 8A. Cellular protein albumin assay for cytotoxicity

[0308] .'Cellular protein albumin measurements provide one marker of cytotoxicity. The
protein levels obtained from cellular albumin assays may also be used to provide a normalization

| reference for antiviral activity of compounds. (Check on the meaning of this statement) In the

protein albumin assay HCV replicon-containing cells are treated for three-days with different
concentrations of helioxanthin; a compound that is known to be cytotoxic at high concentrations.
The cells are lysed and the cell lysate used to bind plate-bound goat anti-albumin antibody at
room temperature (25 °C to 28 °C) for 3 hours. The plate is then washed 6 times with 1X PBS.
After washing away the unbound proteins, mouse monoclonal anti-human serum albumin is
applied to bind the albumin on the plate. The complex is then detected using phosphatase-

labeled anti-mouse IgG as a second antibody.



1- (4- pentyl phenyl) - 3-(qui nol i ne-3-carbonyl )t hiourea;

1- (4- (pentyl oxy) phenyl) - 3- (qui noxal i ne-7-car bonyl )t hi our ea;

1- (4-pentyl phenyl) - 3- (qui noxal i ne-7-carbonyl )t hi ourea;

1-(2-nmethyl -5-(trifluoronet hyl)oxazol e-4-carbonyl)-3

- (4-pentyl phenyl ) thiourea;

1-(2-methyl -5-(trifluoronethyl)oxazol e-4-carbonyl)-3-(4-(pentyl oxy) phenyl )t

hi our ea; ent vl phenyl )-3-(1, 2, 3-t hi adi azol e- 4- car bonyl ) t hi our ea,;
1- (4- pentoxﬁé%gﬁg? Xé (1,2, 3- t hi adi azol e- 4- carbonyl)th|’EFEH"{SQ[&,'“5/0173'08
1- (3-fluoro-4- (pentyloxy)phenyl) 3-(Himdazo [
1, 2-a] pyri di ne- 6-carbonyl )t hi our ea;
1- (1-(2- am no- 2- oxoet hyl ) - 2- oxo- 1, 2- di t#dr opyri di ne- 5- car bonyl ) - 3- (4- (penty
| oxy)-3- (trifluoromethyl)phenyl)thiourea;
1- ( 3- cycl opr opj§oBeg}-Cetletdbjlitp xpy plae by Hgterdrined aéat the\ O LL TITERr aAQUEOUS ONE
g' i E Il ; Fﬁg??ﬁ%ut 1P|n fﬁoﬂ %foﬁfefa)nf)% gssagiﬁljo%%gna?lvgdi%&{ %nxlcglonmgtﬁc glgsa n%oy d&éx}{gﬁig’g-
1-(4- (hexyhmanwh@ﬁyia)nle&;e(ls. rhe tthiy Imeghodx ©0-20 21 TS/ chagany iis added & -ezchrwdnyl ) t hi
our ea; . . :
2-0X0- 2- ( %X‘%n% tﬁ '?anufa?turlers mj‘tmgn?ntsr ff)ﬁeuﬁ(%{ ?ngmeet ‘ﬁ'uf )"E?ﬁeér‘i‘& IY?uﬁ?tgdu?tgg é: C)flr(l:dar bonyl
) pyri di n- Zeadydt 1D AY) smwetRurag theineylation period living cells covert the MTS reagent to a
geg gt ( (3~ (Brrabn R du PR B S 4 RO P ST AR EAOBRR Y bR hded} Biretny prfBrilihhr 2- 0X0a
1- (4- pent yi iz purgber pf vingneBrachipire.pheny| ) - 3- (pyri di ne- 3- carbonyl ) - t hi our ea;
1-(2-(2-am no- 3 ' 10r onet hy
5 et S Ou@e@ %ﬁ@éc@%rﬂ;&%}:&}ncﬁ ho et e Al();iﬁ (ag m@g RddsSot dtdrinirhRy
[ 3, 2- c] py revigionisitp mez bp awymyd & @HO\(% &ﬂlwewatpdwwy ﬂ;fferﬁnb genseptrations ©f test]
Him dazo |cbr¥1 dﬁlnﬁ @Pﬁél%kin‘ﬂgn €t a(ﬂﬂ‘@@&zﬁlﬂaﬁcy@ PREY hysisTh:QékeBfion album as described

ri

4- (pent yl ox enyl)-3-(3 ropanoyl )t hi ourea; WO
6/ 85327 WCK‘FEEQ%%M?‘S@ edla;cyordmg 1o mangfactgrers ¥ns ction to each well and

3- f 1 uohiRubatd #4-3pDEWIE Riad@ 81 OF 1490 AmY ThOOBBM Abuin RhmBiatitPié e iperédriad as
(4-(cy cIohexyInEthoxy)-3 fl uor ophenyl ) - 3-ni coti noyl t hi ourea

p
i
(
0
(
(4-(4- héﬁ?FBﬁ@?@Fo[Z 2. 2] oct an- 1-yl ) phenyl ) - 3- ni cot i noyl t hi our ea
n
4
(
(

icoti nwhmﬁeMPréﬁ(ﬂMA&mﬂmdm@oﬁmwﬁmd ohexyl ) phenyl) thiourea 1-(4-((1
rea;

r)-4-hexylc clohe eny i.cotinoylthio
3- phenoxyp I(Z’ﬁ‘y A‘%\‘g’d L frey |e}%m!?§t PhdprImaTPYSigHle gompositions
3-( benzy,{tamg ﬂiae:ambaunas SE2F driayla 110 IThél bibrdviatibl MVCID dtan@y lortthy vatal @dibitor

compounds of Formula I of the present invention.

1-
20
1-
1-
1-
1-
S
1-
1-

Example 9A. Oral Drops

[0312] 5 grams of V.I is dissolved in 5 ml of 2-hydroxypropanoic acid and 15 ml
polyethylene glycol at about 60 °C to about 80 °C. After cooling to about 30°-40°C, 350 ml
polyethylene glycol is added and the mixture was stirred well. A solution of 17.5 g sodium
saccharin in 25 ml purified water is then added. Flavor and polyethylene glycol q.s. (quantity
sufficient) to a volume of 500 ml are added while stirring to provide an oral drop solution
comprising 10 mg/ml of V.L
Example 9B. Capsules

[0313] 20 grams of the V.I, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams
lactose, 0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate are vigorously
stirred together. The resulting mixture is subsequently filled into 1000 suitable hardened gelatin

capsules, comprising each 20 mg of the active ingredient.



- (pentyl oxy)pyridin-3-yl)-3-(2-(pyrrolidin- | -yl)nicotinoyl)thiourea,;
- (2, 3 -dihydro-1 Hinden-2-yloxy)phenyl)-3 -(2-(pyrrolidin- |

i cotinoyl)thiourea;
(2- (di et hyl am no) et hoxy) ni coti noyl )-3-(4-(pentyloxy)-3-(trifluorometh
enyl )t hi our ea;

net hyl i soxazol e- 3- car bonyl ) - 3- (6- ( pentyl oxy) pyri di n-3-yl)thiourea,

= <

(6-
(3-
1)
(2
)p
_(5_
(4-nmethyl -1, 2, 3-t hi adi azol e-5-carbonyl ) - 3-(4-(pentyl oxy)-3-(trifluoronmeth
) phenyl ) t wowooeas3271l- (3-tert-butyl- | -nethyl-1 PCT/US2005/017308
pyr azol e- 5- car bonyl ) - 3- (4- (pent yl oxy) - 3- '
rifluoromnethyl)phenyl)thiourea;

(2- et hyl ni cotinoyl)-3-(6-(pentyl oxy)pyridin-3-yl)thiourea;
(1, 3-dinethyl- | H pyrazol e-5-carbonyl’) - 3-(4-(pentyl oxy)-3
(
(
y
(
b
(
e
5
r
(
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6-(pent)3(lao pyridin- -3-(2-(pyridin-4-yl)thiazol e-4-carbonyl )t hi our

a [0314] Preparation of tablet core: A mixture of 10 grams of the V.IL, 57 grams lactose

-(6-(pe ntamé gd( &BX gt%.rgﬁ ﬂ'rf%iéd eIt PR MR iddWithl ABT.BEREF V4 JBmddatugr 4- carb

nyl ) t hi our .

- ( 4- ( pentdetiesylyJulfate( and 1.0 Eamenealyypvelidany (BOLBIMONK 80ninzboyty0rmhobh| e-'4- ¢

rbonyl )t hj oureg; . o . ioved again. Then 100 o
2- et h:}'}'a?#', g The, wet \powder, mixture s sioved, %r{eg’_zrnéi_ (pent y az)nxly) oyr il S%T?jw )thi o

a;,  1- (micrpertitafincngallplppenfAVIGEL) and 15 grams hy, e oil (STEROTEX

, O-a] pyri g %@f'ﬁﬁcﬁ@@ £ hnixed wefl-4nB &BMYPIe¥Y ki tablets, giving 1000 tablets, each

trifluoronet )8 enyl ) thi ourea;

- ( 2- met hysontsining A) me s s Aeive JIgF¥ea% ol e- 4- car bonyl ) - 3- (6- (pent yl oxy) pyri di n-

-yl ) thi ourea; (0315] Coating: Ethyl cellulose (0.5 grams, ETHOCEL 22 CPS) in 15 ml of
1- (4- et hyl - 2- phenyl - 2Ii 1, 2, %-t ri azol e- 5-car bi)n)(l ]) - 3- Ah QQ%BTHH : 3-
(trifl uor sligkiosrethsne ifpAdede & splution of 1.0 grams methyl cellutose (Metho RIMA i

;E ﬁ, 5- met hyi § sipsakpt@ed ehiaibl TR 7.5 21 ofiditiiedinythane)ahd 826 tnflilf2 pommetitharg pheny|
I OUr ea,

1- ( 5- et hyifedoRolysdiylens slyse! (A grams)ss mglted and dissolved n 3 (“Ll of ?jfh&‘g?rger%lé%nﬁﬁﬁ phenyl
) t hi our ea;added to the cellulose-containing solution. Magnesium Octadecanoate (.25 grams), 0.5 grams
1- (6- (pentyl ox ridin-3- -3-(1, 2, 3-thi.adi azol.e- 4« ntAi a;
T (5 oty 20 i S hecgtien SRty Rach (AR RAI I Al08) ke
(trifl uor qagddhanh iheholé hittire bmagenized. The tablet cores are coated with this mixture in a
1- (i soxazol e: 5-carbonyl ) - 3-(6-(pentyl oxy) pyridin-3-yl)thiourea; WO
2006/ 0832 FP2PEFPRIEN 05/ 017308 178 '
1- ( 2- met hyixainpleODNIjeciibl3Sldtidnpent yl oxy) - 3- (tri fl uor omet hyl ) phenyl ) t hi our ea;
1- (benzo[c] [ .. E R "
1, 2, 5] oxadi azopb_lé_%gp%gﬁgyl)‘}gyd(rggy ?)né?l t%/l"“(')dngf ri d?rﬁl-)y};-d'ylil)sdfoﬁ%ﬁogae; e
1- ( 4- ( pentdjsselxad)in 3bdut 05111 afdoiding Watet. ) Mz oydling B hRut HHC.i 4lgmams lagtic)acidy @9d| e- 4- ¢
arbonyl)thiourea; ., 1-(1.3 5di net - 181 Ghile. stirri Jution is cooled
[ 2, 3- c] py ST ROy leng 8 %drll’yﬁnslgﬁ%l}{ g‘grﬁ'lgld:%%(%dpyr il sﬁ?’gg'y ITﬁ' f’uol our (lasz_iﬁc_m ©
1- (2- met hytb sdoprBrempepdttra ynd shpplemStadlawithovagdr for3njéctiof pergiihoxsofution contaigipg br onet h
yl) phenyl )r;[lgr)xlnpéfr \F?The solution is sterilized by filtration and filled in sterile containers.
(ii) 100.0 g of an acid salt of 2 V.I. of the invention is dissolved in boiling water. After
cooling to about 50°C, 37.5 grams lactic acid (90% by weight) are added while stirring. The

solution is cooled to room temperature and water is added to 1 L. The solution is sterilized by

ogenated vegetab

WRSRCRORORDR ! PR
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filtration and filled in sterile containers.

(iii) 5.00 g of an acid salt of a V.L of the invention is dissolved in boiling water. After
cooling to about 50°C, 2.20 grams lactic acid (90% by weight) are added while stirring. The
solution is cooled to room temperature and water is added to 100 ml.

Example 9E. Gel



1-(2-nmethyl -5-(trifluoronethyl)oxazol e-4-carbonyl)-3-(4-(pentyl oxy)-3 -

(trifluoronethyl)phenyl)thiourea;

1- (4-(pentyl oxy)-3-(trifluoronethyl)phenyl)-3-(1, 2, 3-thiadi azol e- 4-car bonyl

) t hi our ea;

1- (i soxazol e-5-carbonyl )-3-(4-(pentyl oxy)-3-(trifluoronethyl)phenyl)thioure

a; 1l-(benzo[c] [

1, 2, 5] oxadi azol e- 6- car bonyl ) - 3- (4- (pentyl oxy)-3-(trifluoronethyl)phenyl )t hi

our ea; WO 2006/083271 PCT/US2005/017308

1- (3-fluoro-4-(pentyl oxy) phenyl)-3-(4-nmethyl -1, 2, 3-thi adi azol e- 5-car bonyl ) t

hi our ea; ‘

1- (3-fluoro-4-(pentyl oxy)phenyl)-3-(4-pgt hyl -1, 2, 3-t hi adi azol e-5- car bonyl ) t

hi our ea;

1-(3-fluoro-4- ty! Ydalk- i bidy JeYiohhdd a7 al @t 4orcphoainyl ) t hi

ourea; 1-(2, 7&%%%%/??%%&;?&;5%%% %égéﬁﬁﬁﬂh{g}r ﬁjg-%?ﬁéar bonygfe) - 3-?’24 | uor o-4

(pent yl oxyppiteatiopl ) t hi our ea; )

1-(3-fluoro-4- @Qﬁﬁ‘w LAY prefe ity supehding RINIYD.2 3 -PHORY hir bezyl akokbl tat toamol e- 5- ¢
a;

ar bonyl ) t hi our ) .

1- ( 3- f | uortemptratyse nAymizgg pikidiexyrrgeyl Sﬁlh’é‘{sﬁﬁ-5)3%%%%ﬂ1déieﬁ‘yl?5ﬂ%?§n‘mtﬁrt(ﬂ‘lsbur ea;
1-(3-fl uongg -%Q&@&i@@g@&&hg&y&,ﬁﬁ&r&%—_ met hyl i soxazol e- 3- car bonyl ) t hi our ea;
1- (3-fluoro-4-(pentyl oxy)phenyl)-3-(2-(pyridin-4-yl)thiazol e-4-carbonyl)thi
our ea; Example 9F. Cream :

1- E) 3-f : ;J?LO 4- fo@fk@tﬂfb%éﬂ%oﬁﬂﬁﬁ)dozbi%n Gr?op@sf?&?bl(é (25?]0 4 [Hofioﬂﬁgﬂlm«:- k30D ool e- 4- ¢
ar bony i our ea; -(3-fluoro-4-(pentylo enyl )- 3- (,2z - }

8- napht hy riapsiearaie &55 lfén§¥‘)‘lleﬂf ShFrmacen (%.O >gSYEEtyl stxar;'l glccghol %61 %J ax:ld 2

1- (3- f | uorRaytadan@Rs(i Pxy) MR Phks) Frlixtuze WhEdndlto 35 0, siirfddod mirethy| ) oxazol e- 4- ¢
ar bonyl ) t hi our ea; ) . .

1- (3-F 1 uor o- 4- [3IARpess Ty Sophais ) (1P )1 Phasgllis added o p Basg L stirred 40 ﬁ%ﬂ)?}dﬁ?‘our ea;
1- ( 3- f | uor o- 4- foagy) tBHb&XY)) hRIRY [Bend flcslnk {20 gRars- dearitvortipéd wittrogse o g)-

1- (benzo[c¢] [ 1,.2. 5].oxadbazol e-6;carbonyld=3-(3 . . ...
-fl uor o- 4_1J<hbs§,ﬂlyf B%tf]fiﬁﬁ Zg y(? ??an?edgm 0 é)ti'nase;li{ ('}l‘l}ef_r%%x i tnﬁ)ﬁd_n_{tenswely and coole-d
H-t hi eno[ 2% {olyém Eerlperature; svith Gurthkr) stidring3A fiérigoslmg 40 room temperature the cream 1s

(pentyl ox;ﬁ henyl )t hi our ea;
1-(4-nmeth °B‘f$°2¥7§&1 hi adi azol e-5-car bonyl )-3-(6-(pentyl oxy)pyridin-3-yl)thio
urea, Example 9G. Sprays

éé( 1, 3-di met hyl[dB&ﬁF’ﬂ'}érac Zv%'c%ﬁx%&&ﬁ"é&?t%L % s%ééeﬁs’ic(ng%ngylje@ﬁ%ﬁwgitéjﬁfhn?pié’ﬁm t hi our
1- ( 6- ( pentagh alsy bp prdcekisei B-spiays. Fox (is(quynoseifer-Bayply.t e Qioc]0 activg meur;

ea; 1-(2, 7:dinethyl pyy Odno CO,, propane,

1, 5-a] pyr iﬁ‘ﬂug??‘lg-r%l-x%dger"bo ny*o)ioé' ?fé}-le( lf)sg?lltp f/?pgl)l&/%tsbglorr ie’({j%nhp-l%l-q? Ilgz?hi ofj rp eerl); WO
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1- (4- nmet hyl - 2- phenyl -2H- 1, 2, 3-tri azol e- 5-car bonyl ) - 3- (6- (pent yl oxy) pyri di n-
3-yl ) thiourea;

1- (3- (benzyl oxy) phenyl ) - 3- (2- (4- met hyl pi perazi n- 1-yl ) ni coti noyl )t hi ourea,;
1- (2- (4-met hyl pi perazin- | -yl)nicotinoyl)-3-(3-phenoxyphenyl)thi ourea;




1- (2- (4- et hyl pi perazin-1-yl)nicotinoyl)-3-(4-pentyl phenyl )t hiourea;
1- (2- (4- et hyl pi perazi n-1-yl)nicotinoyl)-3-(4- (pentyloxy)phenyl)th|ourea
1- (3-fluoro-4-(pentyl oxy) phenyl) - 3-(2-(4-met hyl pi perazi n-1-yl)nicotinoyl)th
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1- (2-(4-met hyl pi perazi n-1-yl)nicotinoyl)-3-(4-(pentyl oxy)-3-(trifluoronethy
| ) phenyl ) t hiwauzoeass271 PCT/US2005/017308
1- (3-net hyl - 4- (pent yl oxy) phenyl ) - 3- (2- (4--met hyl pi per azi n-
| -yl)nicotinoyl)thiourea;
1- ( 2- hydr oxyni coti noyl ) - 3- ( 3- phenoxypm%@yl)thiourea
(2- hydroxyni coti noyl ) -3-(4-(pentyl oxy)phenyl)thi ourea;
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1-(3-cyclopropyl-4- (pentyloxy)phenyl)—3-nicotinoylthiourea;.

1-(1-methyl-2-oxo-1 ,2-dihydropyridine—5-6arbonyl)—3-(4-(pentyloxy)-3—
(trifluoromethyl)phenyl)thiourea;

1-(4-(hexyloxy)phenyl)-3-(1 -meth'yl-z-oxo- 1,2-dihydropyridine-5-carbonyl)thiourea;

methyl 2-oxo-2-(5-((3-(4-(pentyloxy)-3-(u'iﬂuoromethyl)phenyl)thioureido)carbonyl)pyridin—2-
ylamino)acetate;

methyl 2-(5-((3-(4-(heptyloxy)phenyl)thioureido)carbonyl)pyridin-2-y1amino)-2-oxoacetate;

1-(4-pentyloxy-3-triﬂuoromethyl—phenyl)—B-(pyridine-3-carbonyl)-thiourea;

l-(2-(2-amino-2-oxoacetamido)nicotinoyl)-B-(4-(pentyloxy)-3-(triﬂuoromethyl)phenyl)thiourea;

1-(S-methyl-4,5»,6,7-tetrahydroﬁxro[3,2-c]pyridine-2-carbony1)-3-(4-(pentyloxy)phenyl)thiourea;

1-(2-(1H-imidazol-1-yl)acetyl)-3-(4-(pentyloxy)phenyljthiourea;

1-(4-(pentyloxy)phenyl)-3-(3-(pyridin-3-yl)propanoyl)thiourea;




1-nicotinoyl-3-(3-(trifluoronethyl)-4-(4-(trifluoronethyl)piperidin-I-yl)ph
enyl ) t hi our ea;
1-(3-fluoro-4-(4-(trifluoromethyl)piperidin-1-yl)phenyl)-3-nicotinoylthiour
ea; 1-(2-(norpholine-4-carbonyl)nicotinoyl)-3-(2-phenyl benzo[d] |

1, 3] di oxol -5-yl ) thiourea;
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1- (2- (nor phol i nonmet hyl ) ni coti noyl ) - 3- (4- (pentyl oxy)-3-(trifluoronethyl)phen
yl ) t hi our eawo 2066{0232(( di met hyl anmi . no) net hyl ) ni cot i noyl ) PET/U82005/017308

pent yl phenyl )t hi our ea;

1- (3- (benzyl oxy) phenyl ) - 3- (2- ((di net hyl am no) net hyl ) ni coti noyl )t hi our ea;
1-(2-((dinethylanino)nethyl)nicotinoyh 73-(3-phenoxypheny|)thiourea;
1-(4-(hepty|oxy)pheny|) 3-(2- (nnrpholine 4- car bonyl ) ni coti noyl )t hi our ea;
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5-(di rre%(hyl am no) benz)gf ur 2- car bonyl ) - 3- (4- (pent yl oxy) - 3-
I f1 uor onet h IS‘B’Q

3- f 1 uonqa 4R ydt&loﬁr);(yﬁdmmtbﬂoumum cotinoyl)thiourea;
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V\D 2006/ 083(81&118@5&5:»521&955@)137 Z@0@yridin-4-yl)thiazole-4-carbonyl)thiourea;
l-(6-(pentyloxy)pyridin—3-yl)-3-(2-pheny1-5—(triﬂuoromethyl)oxazole-4-carbony1)thiourea;
1-(4-(pentyloxy)-3-(triﬂuoromethyl)phenyl)-3-(2-(pyridin-3-yl)thiazole-4-carbony1)thiourea;
1-(2-methy1-1,8-naphthyridine-3-carbony1)-3-(6-(pentyloxy)pyridin-3-y])thiourea;
1-(2,7-di1ﬁeﬂ1ylpyrazolo[l,5-a]pyrimidine-6-carb‘onyl)-3-(4~(pentyloxy)-3-

I)-yl)mcgo%m(gyr]])% ulreOaXY) phenyl )t hi our ea;

—+

(triflnoromethyl)phenyl)thiourea;
l-(2-methyl-S-(triﬂuoromeﬂ1yl)oxazole—4—carbonyl)-3-(6-(pentyloxy)pyridin-3-y1)thiourea;
1-(4-methyl-2-phenyl-2H-1,2 ,3-triazole-5-carbonyl)-3-(4-(pentyloxy)-3-

(trifluoromethyl)phenyl)thiourea;
1-(5-methylisoxazole-4-carbonyl)-3- (4—(pentyloxy)-3—(tnﬂuoromethyl)phenyl)thlourea,
1-(5-methylisoxazole-3-carbonyl)-3-(4-(pentyloxy)-3- ~(trifluoromethyl)phenyl)thiourea;
1-(6-(pentyloxy)pyridin-3-yl)-3-(1,2,3-thiadiazole-4-carbonyl)thiourea;
1-(2-methylH-imidazo[1,2-a]pyridine-3-carbonyl)-3 -(4-(pentyloxy)-3-

(trifluoromethyl)phenyl)thiourea;
1-(isoxazole-5-carbonyl)-3-(6-(pentyloxy)pyridin-3-yD)thiourea;




181 1-(2-cyanonicotinoyl)-3-(3-fluoro-4-(pentyl oxy)phenyl)thiourea;
1- (2-cyanoni coti noyl)-3-(6-pentyl pyridin-3-yl)thiourea;
1- (2-cyanoni coti noyl ) - 3- ( 3- phenoxyphenyl ) t hi our ea;
1- (2- cyanoni cot i noyl ) - 3- (4- (pent yl oxy) phenyl ) t hi our ea;
1- (3-(benzyl oxy) phenyl ) - 3- (2- cyanoni cot i noyl ) t hi our ea;
1- (2- (2-nor phol i noet hoxy) ni coti noyl ) -3-(4-(pentyl oxy)-3-(trifluoronethyl)ph
enyl)thiourea; 1-(3-fluoro-4-(pentyloxy)phenyl)-3-(2-(2-norpholinoethoxy)
ni coti noyl ) tWio 296883271 1- ( 2- ( 2- nor phol i noet hoxy) PCT/US2005/017308
ni cotinoyl)-3-(6-(pentyl oxy)pyridin-3-yl)thiourea;
1- (2- (2- nor phol i noet hoxy) ni coti noyl) - 3- (3- phenoxyphenyl ) t hi our ea;
(2- (2-nor phol i noet hoxy) ni coti noyl ) - 3y4g4- ( pent yl oxy) phenyl ) t hi our ea;
(2-(2- nDrphoI|noethoxy)n|cot|noyl) 3- (4 pent yl phenyl )t hi our ea;
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e e e R = e AR
ni coti noyl )t hi MUMY)Phenyl)thlourea,
1-(3-fluoro-4-(pentyloxy)phenyl)-3- (4-methyl-2-phenyl-2H-1,2,3-triazole-5-carbonyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(5-methylisoxazole-4-carbonyl)thiourea;
1-(3-ﬂuoro-4-(pentyloxy)phenyl)-3-(5-methylisoxazol§-3-carbonyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(2-(pyridin-4-yl)thiazole-4-carbonyl)thiourea; |
1-(3-ﬂuoro-4-(pentyloxy)phenyl)-3-(2-phenyl-5-(triﬂuoromethyl)oxazole-4-carbonyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(2-methyl-1,8-naphthyridine-3-carbonyl)thiourea;
1-(3-ﬂuoro-4-(pentyloxy)phenyl)-B-(2-methy1-5-(triﬂuoromethyl)oxazole-4-carbonyl)t}ﬁourea;
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1-(3- ﬂuofo-4-(pentyloxy)pheny1)-3-(1 2,3-thiadiazole-4-carbonyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(isoxazole-5-carbonyl)thiourea;
1-(benzo[c][1,2,5]oxadiazole-6-carbonyl)-3-(3-fluoro-4- (pentyloxy)phenyl)thlourea,
1-(1,3-dimethyl-1H-thieno[2,3-c]pyrazole-5-carbonyl)-3-(3-fluoro-4-
(pentyloxy)phenyl)thiourea;
1-(4-methyl-1,2,3-thiadiazole-5-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(1,3-dimethyl-1H-pyrazole-5-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(6-(pentyloxy)pyridin-3-y1)-3-(2-(pyridin-3-yl)thiazole-4-carbonyl)thiourea;
1-(2,7-dimethylpyrazolo[ 1,5-a]pyrimidine-6-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;




2- (di net hyl car banoyl ) ni coti noyl ) -3-(6-(pentyl oxy)pyridin-3-yl)thiourea,;
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2- (di met hyl car banoyl ) ni coti noyl ) - 3- ( 3- phenoxyphenyl ) t hi our ea;

3- (benzyl oxy) phenyl ) - 3- (2- (di net hyl car banoyl ) ni coti noyl ) t hi our ea;

2-

3-

o 1

(di net hyl car banoyl ) ni coti noyl ) - 3- (4- (pentyl oxy) phenyl )t hi our ea;
chl or o- 4- (pent yl oxy) phenyl ) - 3- (2- cyanoni coti noyl )t hi our ea;
1, 3- dlnethél-l H pyrazol o[ 3, 4- b] pyri di ne-5-car bonyl ) - 3- (4- (pent yl oxy) - 3-
trifluoromeVRYPPFHEHY| )t hi ourea; 1-(1,3-dinmethyl- |  PCT/US2005/017308
H pyrazol o[ 3, 4- b] pyri di ne-5-carbonyl )-3 -(3-fl uoro-4-
(pentyloxy)phenyl)th|ourea

1- (3-chl oro-4- (pentyl oxy) phenyl ) -3-(1, $ﬂﬂ|nethyl-lkkpyrazolo[3 4-b] pyri di ne
-5- carbonyl)thiourea;
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1-(3- (ﬁlprb@yWﬁEN$ymum¢ﬁﬁh@ﬁyhﬁﬂ@qmﬁsmﬂbﬁqma? ﬁ car bonyl )t hi our ea;
1-(3- or noyl t hi our ea,;
1- gbeﬁzofdfg4W%Bcaﬁ%gﬁ§¥Q Q%ﬂ%&%ﬁﬁgﬂ (ﬂ&ébe%tyloxy)phenyl)thlourea
(5- a2|ddH@ﬁh@ﬁUhﬁwmybaﬂﬂ@nﬁD?(@hﬂhﬁﬂwﬁn@yWB&ywﬂ%}(tr|fIuoronethyl)phenyl)
hi our ea; diok ;mp 4@_@& ﬁa{m&ﬁ% (érﬁruf; hh&.g@;h@gtuﬂﬂwlea}t hi our ea;
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1-(
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2- chloron| otino henhoXyphen rea,;
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1-(3-hydroxynicotinoyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
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t

1-
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5-

1-(3-hydroxynicotinoyl)-3-(3-phenoxyphenyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(3-hydroxynicotinoyl)thiourea;
1-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)-3-(pyrazolo[ 1,5-a]pyrimidine-6-carbonyl)thiourea;
1-(L(pentyloxy)phenyl)f3~(pyrazolo[1,5-a]pyrimidine-6-carbonyl)thiourea;
1-(4-pentylphenyl)-3-(pyrazolo[ 1,5-a]pyrimidine-6-carbonyl)thiourea;
1-(3-phenoxyphenyl)-3-(pyrazolo[1,5-alpyrimidine-6-carbonyl)thiourea;
1-(6-(pentyloxy)pyridin-3-yl)-3-(pyrazolo{1,5-a]pyrimidine-6-carbonyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(pyrazolo[1,5-a]pyrimidine-6-carbonyl)thiourea;
1-(2-(morpholine-4-carbonyl)nicotinoyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(2-(morpholine-4-carbonyl)nicotinoyl)-3-(3-phenoxyphenyl)thiourea;
1-(2-((djmethylamino)methyl)nicoﬁnoyl)—3—(4-(pentyloxy)-3-(triﬂuoromethyl)phenyl)thiourea;
1-(2-acetamidonicotinoyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
(5-((3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thioureido) carbonyl)pyridin-2-yl)methyl

acetate;



et hyl 5-((3-(4-penty|phenyl)thioureido)carbonyl)benzofuran-z-carboxylate;
1- (4- pentyl phenyl)-3-(pyri m di ne-5-carbonyl )t hiourea;
1- (3- phenoxyphenyl ) - 3- (pyri m di ne-5-car bonyl )t hi ourea; WO 2006/083271
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1- (2H chr onene- 3- car bonyl ) - 3- ( 3- phenoxyphenyl ) t hi our ea;
1- (2H chr onene- 3- car bonyl ) - 3- (4- pent yl phenyl ) t hi our ea;
- (3- phenoxyphenyl ) - 3- (qui nol i ne- 3- car bonyl ) t hi our ea,;
4- ( pent ylvoxgop@bssziat] ) - 3- (qui nol i ne- 3- car bonyl ) t hi our eRGT/US2005/017308
fl uoro-4- (pentyl oxy) phenyl ) - 3-(qui nol i ne- 3-car bonyl ) t hi our ea,;
(benzyl oxy) phenyl ) - 3- (fi uan- 2- car bonyl ) t hi our ea;
( 3- et hyl nor phol i no) acetyl) - 3- (4-{ggent yl oxy) phenyl )t hi our ea;
(benzyloxy)phenyl) 3-(2-((2-met hoxyet hyl ) (nmet hyl ) am no) acetyl )t hi ourea

(3- (hep: ?,v)n ﬁ&&n&lﬁﬂ%@%bﬁﬁ-@'(Z—:fﬁl@fo%ﬂayi)ﬂﬁehylﬁhibﬁaa

PR RRRE

3-
3-
2-
3-
1-
3- phenoxyp ui noxal i ne- 7- car )X

3- phendxl}l?ﬂﬁ'é%3)(3{§ D‘P@?‘Q‘HWT(M‘PQ‘F%QTH?* \pipeudiny P RhEDIIYER) t hi our ea:
4- (pentyy 3W%Wﬁ%ﬁuo?on(e&w()8i &ty 1-9hptdhyl i-niébﬂr%&fwloﬂréﬂ coti noyl)thi ourea;
4-pentyl phenyl ) - 3- (2-( g rroI|d|n 1¥§ nji cqQtli e}%thlourea

4- ChexykGrypphalingtcasiopsiorpDst Bampanltrbees L gorg

g (Eenzly 2%&),39&%%% ﬁméolmgyl)?éé 1az;9;l>&nﬂ7tﬁxaﬁrbﬂnyl ) thi our ea;

phen

3-

u

(ben z’y&p sl ﬂé’f‘i’%e*y Q‘“ﬁ‘é‘“ﬂgfﬁ‘ g‘(‘)t(]gﬂ)ﬁr@a“t??}éleﬁ?'p? R S‘@‘P‘é % car bonyl ) t

rea; fled xﬂ&ﬁ)‘léﬂlm&)methgl)mcotmoyl)& -(4-pentylphenyl)thiourea;

e A N CLTE

met hyil-el (dmah)damb)meaxygﬁe&tmyu 3-(BpHeoyphdnyl)hivarey] ) t hi our ea;

?‘82%@55%%“ RSP EA R S M BERAL r oot hy ) 1 ur an. 4- ca

yl) thi 1@@2r(ﬁnarphdln(ezh{aﬁboﬁylbmonpds}é}ty(4}(e&yl@xy)pliehyiaihlomsa,hyI ) f

1-
1-
3-
n
g ?402%@?%‘8#3%%%?%%{1}9@% olt}g? c}lrr%{sr#yi “g@gﬂ}-’%}llglgr%onyl ) - 3-(4- pentyl pheny
3-

1-
1-
1-
1-
1-
1-
1-
1-
hi

I
H
H-

i our eal-(2-(morpholine-4-carbonyl)nicotinoyl)-3-(4-pentylphenyl)thiourea;
1 ( Egrné%@gﬁwpxgﬁ)ﬁeﬁl)?@ 21 ('(4 ﬂxe&lplhﬁlérgﬁpef%Qeﬂ@])&%ﬁn%&lﬂﬂi%@(@?t hyl) - 1Hpyrazo
1-(2-((4-methylpiperazin-1-yl)methyl)nicotinoyl)-3-(4-(pentyloxy)-3-

(trifluoromethyl)phenyl)thiourea;
1-(2-((dimethylamino)methyl)nicotinoyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(2-oxo-2H-pyran-5-carbonyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(4-(heptyloxy)phenyl)-3-(2-hydroxynicotinoyl)thiourea;
1-(2-((dimethylamino)methyl)nicotinoyl)-3-(4-(hexyloxy)phenyl)thiourea;
1-(2-((dimethylamino)methyl) nicotinoyl)-3 -(2-phenylben'z'o[d]‘[l,3]dioxol-5-y1)thioutea;
1-(2-(morpholinomethyl)nicotinoyl)-3-(3-phenoxyphenyl)thiourea;
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(
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t
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'1-(4-(hexyloxy)phenyl)-3-(2-(morpholinomethyl)nicotinoyl)thiourea;
1-(4-(heptyloxy)phenyl)-3-(2-(morpholinomethyl)nicotinoyl) thiourea;
1-(2-(morpholinomethyl)nicotinoyl)-3-(2-phenylbenzo[d][1,3]dioxol-5-yl)thiourea;
1-(5-(dimethylamino)benzofuran-2-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(5-(dimethylamino)benzofuran-2-carbonyl)-3-(4-(pentyloxy)-3-

(trifluoromethyl)phenyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(2-morpholinonicotinoyl)thiourea;
1-(2-morpholinonicotinoyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(2-cyanonicotinoyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;



1- (1-(4-chl orophenyl)-5-(trifluoronethyl)-1H pyrazol e-4-carbonyl) - 3-(3-

phenoxyphenyl )t hi ourea; 1-(I-(4-chlorophenyl)-5-(trifluoronethyl)-1

H pyrazol e- 4- car bonyl ) - 3- (4- pent.yl phenyl )t hi our ea;

1- (3-'(benzyl oxy) phenyl ) -3-(4-nethyl -2-(4-(trifluoronethyl)phenyl)thiazol e-5

- carbonyl )t hiourea,;

1-(4-methyl -2-(4-(trifluoronethyl)phenyl)thiazol e-5-carbonyl)-3-(3-phenoxyp

henyl )t hi ourea; WD 2006/ 083271 PCT/ @S2005/017308 184 |

1- ( 3- (benzymox2opguiseary| ) - 3- (2- (1- met hyl - 3- (tri fl uor onet ROTJUSIWEMF08Zz 0l - 5- yI )

t hi ophene-5- carbonyl)thiourea; 1-(2-(1-nmethyl-3-(trifluoronethyl)-1

H pyrazol -5-yl )t hi ophene-5-carbonyl)-3-(3- phenoxyphenyl )t hi ourea;

1-(2-(1-methyl -3-(trifluoromethyl)-1 1g1

H pyrazol - 5-yl )t hi ophene-5-carbonyl)-3-(4- pentyl phenyl)thiourea;

1-(2-(1-ngt nogitdtinbi1)-8.95-A08b AYben henyl)thiourea;

H pyr azoIm-%é?ﬁ'%ntérlz{lé oph@ﬁe%- car b%)(})]yltﬂ?x&?( 4-y )( pent yl oxy) phenyl )t hi our ea;

1- ( 3- ( benyR-oyappripasingyl)-3-€6-pentyipyaidiny3-yidhiopseast | uar onet hyl ) - 1 H pyrazol e- 4-¢

arbonyl ) t Ri UL Lani ti],—% 1 PNBHRY thicugeaf 1- phenyl -5-(trifluoronethyl)-1

H pyr azol 2-( EH(}:ar bfg)onylo ?h?ogreaw%?{y 4-t8_ent g.l phenyl ) -3-(1- phenyl -5

C(trifl uordPeyangnivatipoyd)-3yd-Lpeptyloxy)RbdDBIOHFR) t hi our ea:

i; (3-( beln21y(g.%w,g&s@mﬁ)k%yﬁﬁs-@cyammshmyl)twiﬁaa?fI -1 . ‘

pyrazol e-4-carbon | Qur eq; -(5-ne - ' . .

| - phenyl - |1W@mﬁpg‘m&%’é}ﬁ%ﬁwﬂl‘%’K%g’-%tﬁ‘f%%?y%‘ﬂ?ﬁ"}“fﬁ’(u"%%er“%lg?‘°“‘ea’

1- E 3- E El chL(lﬁffﬁ&)Bmhquﬁ b@)bﬁ%ﬂpt&@&-ﬂo@ﬁmm@d@) ﬁiecft&eyl)ﬂa’inmi]yphenyl )t hi our ea;

1- (3- (benzyl oxy) phenyl )-3 -(2-(2 - di ropenzo . 4]

di oxi n- 2- 3}r(?t@rf“85’6‘f’lé‘!°&%’° 3Qr“lf8\‘éﬂys)§#ﬁ'g‘ﬂﬁ"é'g‘fxy§’y’(' e ?’?%‘fléﬁr%aydr obenzo[ b]

[ 1, 4] di oxijty242-oiphblidsehbry)dicambiipsyi-phedexyPhaibthivnsepheny| ) t hi our ea;

1-(2-(2, 3- dlzgydl;)?p?le{']zo&:?%y icotinoyl-3-(4-(pe y)phenyl)thiourea;

[ 1, 4] di oxili242RCTROATRES )ﬁ-%%’%nﬁ Sp %tyl()ﬁ-)Ben?'?/thHIen’yl )t hi our ea;

i- E g E Ze Pfly(quyaﬁnihemdeﬂpﬁy)ﬁiget(mle-B%p@wlldwuydyl}imire%t i QOK! ) t hi our ea;

-(2-(4-flugro no ni oy] )¢ 3- 4. hi our ea;

1-(2-(4-f ka&%%ﬁﬁ%ﬁ%%’(@%@#’%‘é?&b & {’eiﬁ"g‘gﬁt{b 3?%&9?% tRiourea; o ~ N Na ~%

N H l-(2-(dimethylamino)nicotinoyl)—3-(4-(pentyloxy)-3—(triﬂuoromethy )phenyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(2-(dimethylamino)nicotinoyl)thiourea;
l-(2-(dimethylamino)nicotinoyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(2-(dimethylamino)nicotinoyl)-3-(3-phenoxyphenyl)thiourea;
1-(2-(dimethylamino)nicotinoyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(2-(dimethylamino)nicotinoyl)-3-(4-pentylphenyl)thiourea;
1-(3-(furan-3-yl)nicotinoyl)-3-(4-(pentyloxy)-3—(tdﬂuoromethyl)phenyl)thiourea;
1-(3-ﬂuoro-4—(pentyloxy)pheny1)-3-(3-(furan-3-yl)nicotinoyl)thiourea;
1-(3-(furan—3-.yl)nicotinoyl)-3-(6-(pentyloxy)pyn'din—3-yl)thiourea;
1-(3-(furan-3-yl)nicotinoyl)-3-(3-phenoxyphenyl)thiourea;
1-(3-(furan-3-yl)nicotinoyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(3-cyano-4-(pentyloxy)phenyl)-3-nicotinoylthiourea;
1-(3-bromonicotinoyl)—3-(4-(pentyloxy)—3-(tn'ﬂuoromethyl)pheny])thiourea;
1-(3-bromonicotinoyl)-3-(3-phenoxyphenyl)thiourea;
1-(3-phenoxyphenyl)-3-(3-(pyrimidin-5-yl)nicotinoyl)thiourea;
l-(2-(dimethylcarbamoyl)nicotinoyl)—3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)ﬂxiourea;
l-(2-(dimethylcarbamoyl)nicotinoyl)—3-(3-ﬂuoro-4-(pentyloxy)phenyl)thiourea;
1-(3-cyano-4-(pentyloxy)phenyl)-3-(2-(dimethylcarbamoyl) nicotinoyl)thiourea;
1-(2-(dimethylcarbamoyl)nicotinoyl)-B-(6-(pentyloxy)pyridin-3-yl)thiourea;



0s NA NSNI1IHHO /i

1- (3- (benzyl oxy) phenyl ) - 3-(3- (2, 6-di chl orophenyl ) -5-net hyl i soxazol e- 4-car bo
nyl ) thiourea; WO 2006/083271 PCT/ US2005/017308 185

1- (3-(2, 6-di chl orophenyl ) - 5- net hyl i soxazol e- 4- car bonyl ) - 3- ( 3- phenoxyphenyl )
t hi our ea;

1- (3-(2, 6-di chl orophenyl)-5-nmet hyl i soxazol e-4-car bonyl ) - 3-(4-pentyl phenyl )t
hi our ea;

1- (3- (2, 6- dW200e/8pRienyl ) - 5- met hyl i soxazol e- 4- car bony| )RCIAS2005/HE38y | oxy) phe
nyl )t hi our ea;

1- (3- (benzyl oxy) phenyl ) - 3- (2- phenyl -5-(trifluoronet hyl)furan-4-carbonyl)thi
our ea; . 82
1-(3-phenoxypheny|)-3-(2-pheny|-5-(tri%|uoronethyl)furan-4-carbony|)thioure
a, -(2-(dimethyl Dpicotinoyl)-3-(3-ph henyl)thiourea;

1- (4- pent >}|%ﬁ‘é‘ﬁ“§?‘3’f’%’?a{n§’_y3ﬁgﬁ I}_Oy%- (l(t rpi ?nloﬁ)(’)pr.gnr{e)t hyul_) furan-4-car bonyl )t hi our ea
1-(H-i rﬁ-@dlzqyzy[loxy)phenyl)-3-(2-2:l1methy carbamoyl)nicotinoyl)thiourea;

1, 2-a] pyriyg %ﬁg@%ﬁ‘gﬁﬁw icorirod1) BREIH Aty )RS Dkidukdal our ea;

1- (3- (benzyl ox ') -"3- (qui hol i ne-6-carbonyl)thiourea;
1-(3-phendﬂ?ﬁhéﬁy+ﬂm93%&ﬁphﬁwvﬁézﬁw%@WBﬁﬁ9ﬁrPHWHﬁrea;
1- (4- pent yl phemmtdyIH(sidBR j,a{lﬁ']p?n&@é-b@mdn)ﬂ)hi(@ SBloxy)-3-

1- (benzofiiran-2-carbon l%' -éﬁ hexyl oxy) phenyl )t hi our ea;

(S) - 1- ( 1- et hy{milyoermediyhabepybRiontsay | ) - 3 - (4- (pent yl oxy) phenyl ) t hi our ea;
(R) - 1- ( 1- neg RydimétR! 1 H0yaeo i 145 he-5-8arbchyl)3qBiflbxdy) phenyl ) t hi our ea;
1-(2-(4-( g’hoxyntg?h%l }ﬁ%o Fﬁgl _%?l?iyl )ace(f?lllb) -6(3-(4- (pent yl oxy) phenyl )t hi our
1- ni cot i n@FRLYIexY ﬁ?ﬂ@ﬁ?W@%y)phenyl)thiourea;

| cot i Nay{3-cBiofod4-@ehtyloRfphenly)BH{ Oulitehyl-1H-pyrazolo[3,4-b]pyridine-5-

4- (hexyl oxy heg%%%-33nicotinoylthiourea;

4- hexyl phen${aryon ¥5%i noyl t hi our ea;

4- cycl obgpydipkeyyiE)pydazolof4-biperidihdis-carb@ngd)-3-(4-(pentyloxy)phenyl)thiourea;

;,
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(
Ao e e ————
(
(

a

4pheny| @rgytopicatinoyl)-8 t(i’:-!Qp)ayltyldxb')_am(teiﬂl;loromethyl)phenyl)thiourea;

4 honzyrRanpeaodh 23 PG RS Efres
methyl 5-((3—(4-(pentyloxy)-3—(triﬂuoromethyl)phenyl)thioureido)carbonyl)nicotinate;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(2-(1 -methylpiperazine-4-carbonyl)nicotinoyl)thiourea;
1-(3-chloro-4-(pentyloxy)phenyl)-3-(2-(1 -methylpiperazine-4-carbonyl)nicotinoyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(2-(1 -methylpiperazine-4-carbonyl)nicotinoyl)thiourea;
1-(2-(1-methylpiperazine-4-carbonyl)nicotinoyl)-3-(4-(pentyloxy)phenyl)thiourea;

e

1-
1-
1-
1-
1-
1-
1-
1-
1-

1-(3-(4-propylbenzyloxy)phenyl)-3-nicotinoylthiourea;
1-(3-(4-propylbenzyloxy)phenyl)-3-(benzofuran-2-carbonyl)thiourea;
1-(3-chloro-4-(pentyloxy)phenyl)-3-nicotinoylthiourea;
1-(benzoﬁ1ran-2-carb0nyl)-3-(3-chloro-4-(pentyloxy)phehyl)thiourea;
1-(5-azidobenzofuran-2-carbonyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(2-chloronicotinoyl)thiourea;
1-(2-chloronicotinoyl)-3-(3-phenoxyphenyl)thiourea;

ethyl 5-((3-(3-phenoxyphenyl)thioureido)carbonyl)benzofuran-2-carboxylate;
ethyl 5-((3-(3-phenoxyphenyl)thioureido)carbonyl) benzofuran-2-carboxylate;
ethyl 5-((3-(4-pentylphenyl)thioureido)carbonyl)benzofuran-2-carboxylate;
1-(4-pentylphenyl)-3-(pyrimidine-5-carbonyl)thiourea;
1-(3-phenoxyphenyl)-.3-(pyrimidine-S-carbony])thiourea;




1- (4- phenyl phenyl ) - 3- ni coti noyl t hi our ea;

1-ni cotinoyl - 3- (4- phenoxyphenyl ) t hi our ea;

1- (3- (4- phenyl benzyl oxy) phenyl ) - 3- ni coti noyl t hi our ea,;

1- (3-(3, 4-di fl uorobenzyl oxy) phenyl ) - 3- ni cot i noyl t hi our ea;

1- (4- (3, 4-di hydroi soqui nolin-2(1

H) -yl )-3-fl uorophenyl)-3-nicotinoylthiourea;

1-ni cotinoyl - 3- (6-(pentyl oxy) pyridi n-3-yl)thiourea,

1- (3-f 1 uor oW 208@M8B37E oxy) phenyl ) - 3- ni cot i noyl t hi our ea; REDUSPIEPIGH8271
PCT/ US2005/ 017308 186 1-(3-(2,3-di hydro-1

H- i nden- 2-yl oxy) phenyl ) - 3- ni cot i noyl t hi our ea;

1-ni coti noyl - 3- ( 3- phenet hoxyphenyl ) t higyr ea,;

1-ni cotinoyl - 3- (4- (pentyl oxy)-3-(trifluoronethyl)phenyl)thiourea,;

1-ni cot | ; erdokyphk -yl ) thi :
ni co |nqy(g%_:zg§/n]() Fg{)ﬁ%%g/ ﬁ,h_r[o; lﬁﬁgiréa;') yl )t hi ourea

1-(4-butylb | ourea; "
1- ( 4- but oXy(EHehspene3-parbesyricihtnentylphmelthioures;

ﬁ.‘ (1- met hyjl 3 pdosypliedydlI-@ineimPdibnfifnauear bonyl ) - 3- (4- (pentyl oxy) phenyl )t
I OUr ea,

1- ( 1- i sopridpypestyirayIphenyd-3sapinelinsriysaybonyithiowmeai nt yi oxy) phenyl ) t hi our ea;
1- (6- ( pentyyh grybi, Eﬂ%leiﬁﬁﬁéh}lj-?){«{ﬁmﬁiﬁé—ﬁ-Hrld&fy!)ﬂﬁﬂ’-byi ) -1, 6- napht hyri di ne- 3- ca
rbonyl)thuggrea;ﬁégﬁ§$ﬁﬁg§a§§¥%g§§%l hg&éggridazine-4-carbony|)thiourea;
1-(4- t 159\“}‘7 2" T - b )t hi ; :
L6 (ot syl Ry (e lngienbadmaony | )  hi our ea:
1- (1-butyl pi peridi ne-5-car bonyl) - 3- -{ ent yl ox heny.l )t hi our ea;
-(1- benzylI'(B'i(?%FXIWYP@PWIkéf?%&%‘??eshf”?)ge?‘l)&f W‘Eéi??%ﬁ%lﬁ%rﬁ’hi our ea;
- E 421 g 4- nFt(que{llgﬁ@@l)ﬂhéﬁ}n).1(@?:%2&3&-;7&)@&:;?)%%@&;\t % I oxlyg pﬂenyl )t hi our ea;
- (4- hex e - 3- (1-phenyl - razql.e- 5- car bonyl ) t hi our ea;
-(1- net KylIE)(BTPB%'r"g‘Hﬁ%‘W&%ﬁg&%ﬁﬂW%cg‘%?ng’&%ﬁabhenyI )%/hi our ea;
g 45 hexy:1|:(b@n¢ﬂ|o)nyp§ex(yl)i3¥&-(ay(bjla+qudinildjrl}wmysnicainbyibtyibymhi ourea; 1
- benz nyl)-3, (1 i peri di pe: . . ourea;
(3-p he% P@ﬁ%ﬁ%‘{%"y )\?p%r?})%@%ﬁ&r%gurhpﬂ fymgt@pﬁ‘%@gﬂ&%ﬁé’our ea;
- ( 4- benzy@ipeitylphenh-312 {2 (Hyyblidipni)dhyinidotivaiioenyéa) t hi our ea,
- (4- pheny| QRenVl k) Rhcay 351 RelRpRER L 5 GarBo il ) ¢ hi our ea;

1-(3-(benzyloxy)phenyl)-3-(1,2,3-thiadiazole-4-carbonyl)thiourea;
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| N |

1-(3-phenoxyphenyl)-3-(1,2,3-thiadiazole-4-carbonyl)thiourea;
1-(3-(benzyloxy)phenyl)-B-(2-methy1—5-(triﬂuoromethyl)oxazole—4-carbonyl)thiourea;
1-(1-methyl-1H-imidazole-2-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(1-methyl-1H—imidazole—Z-carbonyl)-3-(4-pent);1phehyl)thiourea;
1-(1-methyl-1H-imidazole-2-carbonyl)-3-(4-pentylphenyl)thiourea;
1-(1-methylpiperidine-3-carbonyl)-3-(4-(octyloxy)phenyl)thiourea;
l-(3»(benzyloxy)phenyl)-3-(2-(4-chlorophenyl)—5-(triﬂuoromethyl)furan—4—carbony1)thiourea;
1-(2-(4—chloropheny1)-5-(triﬂuoromeﬂ1yl)ﬁ1ran—4—carbonyl)—3-(3-phenoxyphenyl)thiourea; ‘
1-(2-(4-chlorophenyl)-5-(trifluoromethyl)furan-4-carbonyl)-3 -(4-pentylphenyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(1-(4-chlorophenyl)-5-(trifluoromethyl)- 1 H-pyrazole-4-
carbonyl)thiourea;
1-(1-(4-chlorophenyl)-5-(trifluoromethyl)- 1 H-pyrazole-4-carbonyl)-3-(3-
phenoxyphenyl)thiourea;
1-(1-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrazole-4-carbonyl)-3-(4-pentylphenyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(4-methyl-2-(4-(trifluoromethyl)phenyl)thiazole-5-carbonyl)thiourea;
1-(4-methy1-2-(4-(triﬂuoromethyl)phenyl)thiazole-S-carbonyl)-3-(3-phcnoxyphenyl)thiourea;




3-(3, 4-di

or obenzyl oxy) phenyl ) - 3- ( 1- net hyl pi peri di ne- 5 car bonyl )t hi our ea;

4- (3, 4-di hydroi soquinolin-2(1 H)- yI) 3

uor ophenyl ) - 3- ( 1- et hyl pi peri di ne-5- carbonyl )t hi our ea;
3-fluoro-4-(pentyl oxy)phenyl)-3-(1-nethyl pi peri di ne-5- carbonyl)thlourea
4- phenyl - phenyl )-3 -(1-phenyl -1 H pyrazol e-5-carbonyl )t hi ourea;

1-
fl
1-
-f
1-
1-
1-(1-nmethylp e-5-carbonyl ) - 3-(4-(pentyl oxy)-3-(trifluoronethyl)pheny
| )t hi our ea; '“ﬁgﬁkgﬁg? hyl pi peri di ne- 5- car bonyl ) - 3- ( 2- pheﬁ?PH§W%%TEWﬁ

] di oxol -5-yl)thiourea; 1-(4-(octyloxy)phenyl)-3 -(1-phenyl-

yrazol e-5-carbonyl )t hi ourea; 1-(4-octyl phenyl)-3-(1-phenyl -

(
u
(
I
(
(
-(
)t
3
p
pyrazol e- 5- car bonyl )t hi ourea; WO 20068483271 PCT/ 1JS2005/ 017308 187
(
(
(
(
(
(
(
(
(
e

1,
H-
H-
4- (hexyl oxy) phenyl ) - 3- (1- phenyl - | H- pyr azol e- 5-car bonyl ) t hi ourea ;
4-cycl Oh@(@bb@?&ﬂ){)bhen@l—)-@{?.-pfmﬂxbk&(&ﬁw&mﬁ;ﬂﬁ}fﬁpﬁm‘obﬁﬂd)ﬂilc)phéneduI’ ea,;
3- benzylphen % % phenyl -1 H-pyrazol a-5-carbonyl)thiourea;

3- phenyl - ﬁygn phenyl-lk#pyrazole 5-carbonyl )t hi ourea;

4- benzyl [ﬂq@nyétl)ﬂs (friflupiomathlyD1 Hpypazolas-glithiopheod S oabyrdy Dt (3o ur ea;
4- phenyl - phe %- éé nyl -1 H-pyrazol e-5-carbonyl .)thi ourea;
4- phenoxyphé’ﬂé’o “% )ﬁﬂﬂhéﬁ | -1 H pyrazol e-5-carbonyl )t hiourea;

3- ( 4- phe@l dmhﬁ-ﬁ(mfyi):mhethyl))ll'@y(&elpﬂwm#ﬂwﬂehb preathol)e3-@- car bonyl ) t hi our e

3-(3,4- d|fluof% % mum? henyl ) - 3- (1- phenyl - | H pyrazol e-5- carbonyl )t hi o
rea, 1- (B(E-ﬂlumtmdﬁ-(mmmbtbxv)lﬁha'ra}bl)&ﬁ)tbmpl}m@ﬁyarbqnyl) -3-(4-

H-pyrazol e- 5- c%egﬁ,%ap&% ﬂ{o%a 1-(3 - (2 3 -dihydro-1

H-i nden- 2-yl ox 1- phenyl - yrazol e- 5- carbonyl ) t hi our ea;
1- ( 3- phenet- @dkmbhxbpl)&nsl)-”((l-thfslblleﬁfmﬂ@fw%g)ﬂ)a%PEa@lwﬁﬁw Jibionredur ea;
1- (4- (pent y {3030 ﬂox%p}(ehgl §J(Hﬁl'ie‘ﬁs7ﬁ5 hﬂhl)o%}‘ ILIER ﬂﬁer;zom"ﬁWi’on 1thiourea;

H—pyrazole -carbonyl)thiourea; ~1-(4-butox - phenyl
H pyr azol e @‘R?ﬁﬁ’b’(‘??ﬁ)’ll)ﬂ‘ﬂr@ﬁméé (tnﬂuoromethyl) 1 pyrazole-4-carbony )thiourea;

(3 phenompdaaﬂ?% %ﬁheﬁﬂd%—g A{ﬁniefh'yﬁi’—b . §1_3car 2Rl drbingithRArea;

4- pentyl triazine )t hi our ea;
(benz Fdﬂ‘iﬁ}gﬂﬂeﬂ?ﬂ)ﬂ -1H: RYFazplgi4cratbanylr3-63 @]%WPWW’G’“’E?&* bonyl )t hi our ea;

3-
H-i mi daggl qcﬁlbﬁﬂpﬁéffyltﬁib)ﬂﬂolﬁmﬁ@ct a@ww 33(3 3edaiaﬁm Bh@et ) t hi our ea;
Himdazg idin phenyl )t hi our ea;
H-

i m dak©- e“f”l?x)a]’}ﬁf?}’l? 81(%22 %d‘g‘é‘?‘m[%][@]d‘%‘n(zﬁ'lmﬁ?r(‘)‘ky) pyridin-3

yl')thiourea; carbonyl)thiourea;
1-(2-(2,3-dihydrobenzo[b][1,4]dioxin-2-yl)thiazole-4-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(2-(2,3-dihydrobenzo[b][1,4]dioxin-2-yl)thiazole-4-carbonyl)-3-(4-pentylphenyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(2-(4-fluorophenoxy)nicotinoyl)thiourea;

1-
1-
1-
1-
1-
1-
1-
1-
a,
1-
u

1-
1-(
1-(
1-(
1-(
1-(
-yl

1-(2-(4-fluorophenoxy)nicotinoyl)-3-(3-phenoxyphenyl)thiourea;
1-(2-(4-fluorophenoxy)nicotinoyl)-3-(4-pentylphenyl)thiourea;

1-(3-(benzyloxy)phenyl)-3-(3-(2,6-dichlorophenyl)-5-methylisoxazole-4-carbonyl)thiourea;




1- (4- (pentyl oxy) phenyl)-3-(5, 6, 7, 8-t et rahydr oi m dazo|

1, 2-a] pyri di ne- 6-carbonyl )t hi our ea;

1- (2- nmor phol i noacetyl ) -3-(4-(octyl oxy) phenyl )t hiourea;

1- (2- nor phol i noacet yl ) - 3- (4- octyl phenyl )t hi ourea; et hyl

2- ((3-(6-(pentyl oxy)pyridin-3-yl)thioureido)carbonyl)-4,5,6,7-tetrahydroben
zof uran-5- carboxyl ate; 1-(2-(4-cyano-4

phenyl pi perl in-1- acetyl)-3-(6-(pentyl oxy)pyridin-3-yl)thiourea,;

1- (2-(4-cyan 030 /ﬁéﬁbl pi peri di n-1-yl)acetyl)-3-(3-fl uor%ﬂgﬂ%ﬂﬁmy?soxy) pheny
| )t hiourea; 1-(1,5-dinethyl-

H pyrazol e- 3-car bonyl ) - 3- ( 4- (octyl oxy) phenyl ) t hi our ea;

1- (1, 5-di net hyl -1 H pyrazol e- 3- car bonyl }853- (4- oct yl phenyl )t hi our ea;

1- (1, 5-dinethyl-1 H pyrazol e- 3 car bonyl ) - 3- (4- (hexyl oxy) phenyl ).t hi our ea,;

1- (1, 5- di neEhgl6-dichkdrgph é@b@-ﬁctﬁyl&ai&eﬁw&rb%nﬂﬂa—tﬁemh@dwlreyiyl thidineatr ea; WO

200

I

6/08327 / U 08 188 1, 5-di net hyl -
H pyr az olllg-(g:gtflé%é?é B yigoxazq °%§a§}éﬂ3gl7$'g eﬁ@ 'é’l)%hi g'adl met Ih;];fa Y
H pyr azol e}-@ (Qﬁlfdilﬂﬂuydp)lédyl)(-ﬂsmahyhsoﬂaz()W%ﬂﬁl}ﬁt@@yﬂt}le@)pﬂeﬁwﬁhlduraa}t hyI I
s pyr azol o-o- GaPRERYPbT S E- syl iosenRRS Y sdbembionich, 5
;—IE: ar Pg ng: )@ méa@myglphw?ylm(mﬂmﬁetm)ﬁ&axﬁd,-chrbmylmﬂoureh

Z - -
1- (p)?: (4- pﬁleé" %ﬁtﬁﬁ 'iﬂ) 3'@"’(‘%}4592‘“ 'ﬁ}% tg% oY Fcﬁézég @“50 ¢&r bonyl ) t hi our ea;
1- (3- (3, 4-14(H- inudnzoﬂ)émigylndmy)Sfrhéngoﬂ)-}%(pimﬁlody)mmthmwbk pyrazol e- 3- car bonyl )
t hi ' j ' -yl)ph 1)-3-(1, 5-di nethyl - |
 pyr asol &Gz aR BRbBpE, ¥ PO o o
H) - yI) - 3- fi-Gohesmabpt))-Blquinobnet-sasbdmylthibutdapyr azol e- 3- car bonyl ) t hi our ea;

1-(1,5-di h <3-{guinoline-6-carbony )i
H pyr azol re‘fecg-c eny1) l?omf ecrarl 'Em %xi’/ rf)ayrl di n-3-y1)t hi our ea;

1-(1, 5-di WpﬁJ@n-Z carbonyl) 3-(4-(hexyloxy)phenyl)thiourea;
H- pyr azol ?Sﬁf—ﬁ%&ﬁﬂﬂlbén&le@cawoﬂgﬁ 9-(41(&99{&:;4};)9@%@{&@{&;{' )thiourea; 1-(1,

5-di net hyl t{ -3 -car S ghenet hoxXyphenyl ) t hi our ea;
1- (1, 5-di ,{g}-h—ﬂ-mp ylpiperidine-5-carbonyl)- 3—(4~(penty oxy)phenyl)thiourea;

Hloyrazolel(?1 &m&mﬁ)& nﬁaeml)ab&w)s @d&@l&%g@@tjﬁm@h)phenyl)thi our ea;

1-(5-(2 rret | t hi azol - 4- 3-carbon
- (4- (oct yl d&tﬁ?}lﬂ ﬁgxﬁwlqa&x alyl)thwurea,
1- (5- ( 2- matdiskihdyl-3 4 Poctdipeny)mduaRE0! e- 3- car bonyl) - 3- (4- oct yl phenyl ) t hi our ea;

1-(4-(hexyloxy)phenyl)-3-nicotinoylthiourea;

E

1-(4-hexylphenyl)-3-nicotinoylthiourea;
1-(4-cyclohexylphenyl)-3-nicotinoylthiourea;
1-(3-benzylphenyl)-3-nicotinoylthiourea;
1-(3-phenoxyphenethyl)-3-nicotinoylthiourea;
1-(4phenylbenzyl)-3-nicotinoylthiourea;
l-(3-phenylphenyl)-3-nicotinoylthioﬁrea;
1-(4-benzylphenyl)-3-nicotinoylthiourea;
1-(4-phenylphenyl)-3-nicotinoylthiourea;
1-nicotinoyl-3-(4-phenoxyphenyl)thiourea;
1-(3-(4-phenylbenzyloxy)phenyl)-3-nicotinoylthiourea;
1-(3-(3,4-difluorobenzyloxy)phenyl)-3-nicotinoylthiourea;
1-(4-(3,4-dihydroisoquinolin-2(1H)-yl)-3-flucrophenyl)-3-nicotinoylthiourea;
1-nicotinoyl-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-nicotinoylthiourea;



1- (4- (hexyl oxy) phenyl)-3-(5-(2-nmet hyl t hi azol - 4-yl )i soxazol e-3-car bonyl )thio
urea;

1- (4- hexyyphenyl) - 3-(5-(2-net hyl t hi azol - 4-yl )i soxazol e- 3- carbonyl )t hi our ea;
1-(3-benzy|phenyl)-3-(5-(2-nethy|thiazol-4-y1)isoxazole-3-carbony|)thiourea

1 (3- phenyl - phenyl ) -3-(5-(2-net hyl t hi azol - 4-yl )i soxazol e- 3-carbonyl )t hi oure
1 (4- benzy! pRRAYFISFL(5_(2- met hyl t hi azol - 4-yl ) i soxazol RCTENBBHE) t hi our ea
1-(4- phenyl - phenyl ) - 3- (5- (2- et hyl t hi azol - 4-yl )i soxazol e- 3-carbonyl )t hi oure

a; 1-(3-phenoxyphenyl)-3-(1,2,4-triazigse-3 -carbonyl)thiourea,
1- (3-(4- phenyl) phenyl ) -3-(5-(2-net hyl thiazol -4-yl)i soxazol e- 3-carbonyl )thio

ur ea; 1-(3-(2,3- dlhydro-1H~mden-2—yloxy)phenyl) 3-nicotinoylthiourea;
1-(3-(3,4-di.fluorqb 3-(5-(2-nmethyl thiazol -4-yl)isoxazol e-3-
car bonyl )t} qﬁ‘f“@’ég (gfﬁ%'ﬁt?‘ ﬁv{ﬂ%l soquinolin-2(1 H-yl)-3

-fluor ophawl:o)nn@l-a((Weﬁfymym/-(thfluamﬁéthﬂ)pybrbyl)mmazoI e-3 - carbonyl)thioureas,;

;l/'l §t5h|( (zjupglt ltxtnct]}l'lgz(g pheny% lzzlofd?fi%icgoxolg-yﬁ%xo%?egyl ) -3- (6- (pentyl oxy) pyrl di n-3-

1-(3-fl uorle(%@ﬁxeﬁy;)lﬂdgo)tmhﬂm;du)eas (5- (2-met hyl t hi azol - 4-yl )i soxazol e- 3-car
bonyl )t hi Oluﬁr“%%‘oj‘%enﬁé}‘ _mgfi%‘é}zl%‘?g/ US2005/ 017308 189 1-(3-(2, 3-dihydro- |

H i nden- 2 net hyl t hi azol -4-yl )i soxazol e- 3-
car bonyl ) tik(l eeetleyd],2,3,6-tetrahydropyridine-5-carbonyl)-3-(4-(pentyloxy)phenyl)thiourea;

urea 10 (e EB el MARER el RV B, PTSnE! NoXyRREnVL LR ©
- ( 4- ( pent yiHGXpontyBoxy)pyridifi3 tybr o Reltifirioyqurethyt 1) G- llrmhthyrghne—.’i—carbonyl)thlourea
1 (5. (2 o gl hdaaaeabnshagny|) - - (2-phenyl benzo (4] [ 1,

3 ] dioxol-

1- (4 but o%y(ﬁmwwmh(rﬂl)@z@WF-FWP@QWI)IWW&)| soxazol e- 3-car bonyl )t hi our ea
6-(p tyloxyg idin-3-yl)-3- (pyndazme-4-carbon l)thlourea

1 (4- (pent rifluoronet hyl)phenyl)~3-(pyrim di ne-5-carbonyl )t hi our
ea; 1-(3- lgﬂﬁé’ﬁa Fidingp-rarBonyd)-3>(4 PWYIQWDH*@UW&%’%WI ) t hi our ea;
1- (2 nor phqlibaed %ﬁﬁeﬁél)le-ic&ﬂal{ (h&f@i&xy?ph@ﬁ Xuﬁdu%ar onet hyl ) phenyl ) t hi our ea;

H i m dazo[ a] pyr.i di ne-6-car octy phenyl )t hi our ea;

i mi ddz@{(‘lmzﬂ‘a’fW‘HPﬂ@' )eceed)—%réhmtylsxx)weewéﬁ?‘g%xy) 3-(trifluoromethyl
enyl )t hi d@ Eﬁgyhenyﬂ-)‘i -Cr=HR AN HOpR¥a 1R &5k Honydytkibhirkdy1 daz o

]pyr| carbo ¥I )thigurea; _1-nicotinoyl-3-octylthiourea;

a- ( heptly saefylpineridipe-poarenyRet-Wydoithemithiionezni ¢ ot i noyl t hi our ea:
benzo[ dl@xeafhenyd-Larhanylpiberititeds-Canlytioxa; pyri di n- 3-yl )thl our ea;

1-(3-benzylphenyl)-3-(1-methylpiperidine-5-carbonyl)thiourea;

~

1-
1- (H
) ph
1,2
1-(
1-(

1-(3-phenylphenyl)-3-(1-methylpiperidine-5-carbonyl)thiourea;
1-(4-benzylphenyl)-3-(1-methylpiperidine-5-carbonyl)thiourea;
1-(4-phenylphenyl)-3-(1-methylpiperidine-5-carbonyl)thiourea;
l-(3-(3,4-diﬂuorobeniyloxy)phenyl)—3—( 1-methylpiperidine-5-carbonyl)thiourea;
1-(4-(3,4-dihydroisoquinolin-2(1H)-yl)-3-fluorophenyl)-3-(1-methylpiperidine-5-
carbonyl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(1-methylpiperidine-5-carbonyl)thiourea;
1-(4-phenyl-phenyl)-3-(1-phenyl-1H-pyrazole-5-carbonyl)thiourea;
1-(1-methylpiperidine—5-carbonyi)-3 -(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(1-methylpiperidine-5-carbonyl)-3-(2-phenylbenzo[d][1,3]dioxol-5-yl)thiourea;
1-(4-(octyloxy)phenyl)-3-(1-phenyl-1H-pyrazole-5-carbonyl)thiourea;
1-(4-octylphenyl)-3-(1-phenyl- 1H-pyrazole-5-carbonyl)thiourea;




benzo [d] oxazol e-2-carbonyl ) - 3-(4-(pentyl oxy) phenyl )t hi ourea;
benzo[ d] oxazol e- 2- car bonyl ) - 3- (3-fl uor o- 4- (pent yl oxy) phenyl ) t hi our ea;
benzo[ d] oxazol e- 2- car bonyl ) - 3- ( 3- phenoxyphenyl ) t hi our ea,;
benzo[ d] oxazol e- 2- car bonyl ) - 3- ( 3- (benzyl oxy) phenyl ) t hi our ea;
benzo[ d] t hi azol e- 2- car bonyl ) - 3-(
benzo[ d] t hi azol e- 2- car bonyl ) - 3- (4- oct yl phenyl )t hi our ea;

(

I

3
3-

benzo[ d] t hi azol e- 2 car bonyl ) - 3- (4- octyl phenyl )t hi our ea;
nt

(

(

E

( - (4- (octyl oxy) phenyl )t hi ourea,;
(

22 mor phoYAHEEEBIAL) - 3- (4- (pent yl oxy) - 3- (tri fl uor onetRRITEREPPBt hi our ea:
(

(

(

(

(

(

(

benzo[ d] t hi azol e- 2- car bonyl ) - 3- (4- cycl ohexyl phenyl ) t hi our ea;

benzo[ d] t hi azol e- 2- car bonyl ) - 3- ( 3- benzyl phenyl ) t hi our ea;

3- phenoxyphenet hyl ) - 3- (benzo [d]t hi 870l e- 2- car bonyl )t hi our ea;

benzo[ d] t hi azol e- 2- car bonyl ) - 3- (3- phenyl - phenyl ) t hi our ea;

l;e nzo % d]}(ulqheagebrgpﬁengmﬂ bpldnyt- Hl-ﬁﬁahﬁaqz-yzlirbhﬁbwol)xteh lr;] our ea;

enzo ol e- 4- phe 7 t hiourea;

benzo[ d] ﬁ?’cj%f‘glpé @?‘Boﬁy‘?‘% ‘{’%ﬁ"%@é%’%ﬁf@%@ﬁ‘yﬂ %?’hl ourea; WO 2006/ 083271

CT/ USZOOEA(G-]:E’&Q&hen@QQB @ ;(h&n@4HMb—5beﬁnyjl)ﬂﬁwrmenyl ) -3-(benzo

hi l.e- 25
g I(gz?l lg(ﬁpf'%]’g’ B ﬁ’é)jt 9¥‘5‘Z°ée'?'6aeﬂﬁ°z“3[)ﬁ‘]‘°t“h| azol e- 2- car bonyl ) t hi our ea

d]
; (1 (benzlexpdb]emziylphzxuﬂ)é—a ghanMHsply)az@eﬁ%(bpemﬁybtuw) pyri di n-3-yl)thiourea,;
1- (b Pl 1yl h | )t hi ;
1 (benzol LAbateLs 31 SR A by fpiaeal | o) prenyt ) i ourea
H- l( Bden [2 li)(H@kngoph:é)myﬂ)-l -bii- phgn}}-slH-pyrazole— -carbonyl)thiourea;
enzo Qur ea;

-(benzo[ d] g (%R& gﬁ&b’ r"@’%'w I‘{% )? g%y) 3- ﬁlrl fl uor onet hyl ) phenyl )
hi our ea; 1- (i=(§,ﬂrérth19{0b]mzmoa@menﬂ)-2-(bahqwlnw P)ﬂBZOQeZS prkanyDibioNEa] d] |

] di OXOB](? fbﬁ@o%%y@ﬂ&l%ﬁy)ghenyl ? (1-phe2yl—1H-pyrazole-5-carbonr\1rl)thlourca

3
(benzol hi azo 2-car but oxyphenyl )t hi our ea;

( 4- ( pentlyBd%§ritvdreyiH-indenc3- WP’S)QP}FBEZIBE‘ 41'61}‘15‘%1}81’}%@? Tearbm)biorifrour ea;
§3 (benzy %&k&@%hﬁﬂ Ll bx?ﬂ-@h SlyRzdie 3l daohdjiiéurds; car bonyl ) t hi our ea;
n
(

1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
P
[

1-

2- nmor phol i noacet - -( entyl oX ridin-3-yl)thi

it M A smph@tyno%{xyéxﬁ@wH)aymze%wseca%onﬁﬂuwea

5- (di myt @R ghelyIRNEofhAN HopyeARblR Bt bonylthibdes; PhENOXy phenyl ) t hi our ea;
1-(3-phenoxyphenyl)-3-(1,2,4-triazine-3-carbonyl)thiourea;

1-
1
t

1,
1-
1-
1-
1-
1-
1-

1-(4-pentylphenyl)-3-(1,2,4-triazine-3-carbonyl)thiourea;
1-(3-(b_enzyloxy)phenyl)—3-(Hlimidazo[1,2-a]pyﬁdine—G-carbony])thiourea;
1-(H-imidazo[1,2-a]pyridine-6-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(H-imidazo[ 1,2-a]pyridine-6-carbonyl)-3 -(4-penty1phenyl)thiodrea;
1-(H-imidazo[1,2-a]pyridine-6-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(4-(pentyloxy)phenyl)-3-(5,6,7,8-tetrahydroimidazo[1,2-aJpyridine-6-carbonyl)thiourea;
1-(2-morpholinoacetyl)-3-(4-(oqtyloxy)phenyl)thiourea;
1-(2-morpholinoacetyl)-3-(4-octylphenyl)thiourea;
ethyl 2~((3-(6-(pentyloxy)pyridin-3-yl)thioureido)carbonyl)-4,5,6,7-tetrahydrobenzofuran-5-
carboxylate;
1-(2-(4-cyano-4-phenylpiperidin-1-yl)acetyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(2-(4-cyano-4-phenylpiperidin-1-yl)acetyl)-3-(3-fluoro-4-(pentyloxy)phenyl)thiourea;
1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-3-(4-(octyloxy)phenyl)thiourea;
1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-3-(4-octylphenyl)thiourea;
1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-3-(4-(hexyloxy)phenyl)thiourea;
1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-3-(4-hexylphenyl)thiourea;



1- (5- (di met hyl am no) benzof ur an- 2- car bonyl ) - 3- (6- (pent yl oxy) pyri di n-3-yl )t hi
ourea; 1-(5-(di nmethyl am no)benzof uran-2-carbonyl)-3-(4-(pentyl oxy) - 3-
(trifluoronethyl)phenyl)thiourea; 1-(5-nethyl-4,5,6,7-tetrahydrofi

ro[ 3, 2-c] pyri di ne- 2- car bonyl ) - 3- (4- (pentyl oxy) phenyl )thi ourea; 1-(2-(1

H i m dazol - 1-yl )acetyl)-3-(4-(pentyl oxy) phenyl )t hi ourea;

1- (4- (pentyl oxy) phenyl)-3-(3-(pyridin-3 -yl)propanoyl)thiourea,;
1-(3-fluoro: nyl pi peridin- | -yl )phenyl)-3-nicotin rea;
1-(4- (cycloNé%@WW@%ﬁbxy) 3-fl uorophenyl) - 3- nlcotlnoylt Gﬁiﬁy&H%g

1- (3- (4- propyl benzyl oxy) phenyl ) - 3-ni coti noyl t hi our ea;

1- (3-chl oro-4- (pentyl oxy) phenyl ) - 3-ni coti noyl t hi our ea;

1- (3-chl oro-4- (pent yl oxy) phenyl ) - 3- ( 3-188di net hyl am no) et hyl ) ni coti noyl )t hi
our ea;
1-(3-hydrom%ﬂam&ﬂﬁmth}B{(ﬂdmsﬂprﬁwywmﬂeﬁEmbﬁbb&muwaihyI)phenyl)thiourea;
or 1-(4-i §p¥ otinoyl thi ourea. WO
.2006/0832 %9§ 9@Q¥W%§é%85§%%€gggp ngﬂggﬁgl u?ﬁ%gl conposition

conpri sing (&pmmap}mnyl) -1, $-dimethyl- lldilparamlﬁ{c@@gtyﬁﬂnomat h at |east one

phar maceu tahl . Eeur2d. @ compound or salt of
Caiml ftc1)r(2§ Rg&gﬁgc ’g’rdzmgtﬁﬁalﬁ |Z(t:)lzgﬁsecr?t ﬁ}(’)l?ﬁltgﬁg " treatment or

preventi od- (Qﬁ danathyrl-elH-pyrﬁzels-ﬁrcarbon)d)-3-1]’heheuﬂehql}ﬂ)t@|°af|e?n 3 wherein the viral

| nfection i d\fﬂgﬂltlhtﬂ 2&3'3%1%8;1}‘1919- 4- lﬁxen&%ghéﬂyly&foma ;met hod of inhibiting

HCV rep I|c a contactln ound or salt of CCaiml with a
cel | t hat 1t(§-(4 ﬂfﬂeﬂﬂ@dﬂm?(- Srdipathyt 1-prazgle-3rearbeppbthioursar epl i cati on of

hepatitis 1“@ Xj 5 ubx%benbﬂmﬁbﬁe{%ﬁ) 3 @1 5-&%&@9%9:@@3@&9&&&&)Mea90ﬁp08l tion

conpri sing armaceut 1 cal , in a container,

t oget her \hr(ff‘I63 RS ﬁ@vﬁ%@qﬂmbﬂ-ﬂﬂﬁ)ﬂ)ﬂﬁﬂ@ ﬁél é@lﬂﬁ%’ ‘tlﬁd’ﬁFaFﬂe'?? eat viral

i nfection. 7. &QOﬁﬁﬁK@ggd pharnaceutlcal conp05|t|on of Claim®6, wherein

t he viral |nfect|on 8 titis Cinfection. ﬁﬁghargﬁﬁeutlcal
-

conposi t i drf463} 4'@1“5“1"%%“"\%’@2 YDraosphew i Gn- 4‘%‘8‘P61r or al
adm ni st rati ONearfdnyljthiGud}ar meceuti cal conposition of Caim2, wherein the
AT ORI R ML S PR SR
t r ansder mal(1,9aféihyl-1H-pyrazole-3-carbonyl)-3-(3-fluoro-4-(pentyloxy)phenyl)thiourea;
1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-3-(3-phenethoxyphenyl)thiourea;
1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)-3-(4-(octyloxy)phenyl)thiourea;
1-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)-3-(4-octylphenyl)thiourea;
1-(4-(hexyloxy)phenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(4-hexylphenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(3-benzylphenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(3-phenyl-phenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(4-benzylphenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(4-phenyl-phenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(3-phenoxyphenyl)-3-(1,2,4-triazine-3-carbonyl)thiourea;
1-(3-(4-phenyl)phenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(3-(3,4-diﬂuorobenzyloxy)phenyl)—3-(5-(2-methylthiazol-4—y1)isoxazole-3-carbonyl)thiourea;
1-(4-(3,4-dihydroisoquinolin-2(1H)-yl)-3-fluorophenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-
carbonyl)thiourea;
1-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(3-fluoro-4-(pentyloxy)phenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;



10. A compound of Claiml of the formula: CF3 0 SO\ NN I HH Nor-a
phar maceutical ly acceptable salt thereof. WO 2006/ 083271 192
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1-(3-(2,3-dihydro-1H-inden-2-yloxy)phenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-
carbonyl)thiourea;

1-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)-3-(3-phenethoxyphenyl)thiourea;

1-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)-3-(4-(pentyloxy)-3-
(trifluoromethyl)phenyl)thiourea;

1-(5- (2-methylthlazol-4-yl)xsoxazole-S-carbonyl)—3 (2-phenylbenzo[d][1,3]dioxol-5-yl)thiourea;
1-(4-butoxyphenyl)-3-(5-(2-methylthiazol-4-yl)isoxazole-3-carbonyl)thiourea;
1-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)-3-(pyrimidine-5-carbonyl)thiourea;
1-(3-phenoxyphenyl)-3-(1,2,4-triazine-5-carbonyl)thiourea;
1-(2-morpholinoacetyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(H-imidazo[ 1,2-a]pyridine-6-carbonyl)-3-(4-octylphenyl)thiourea;
1-(H-imidazo{1,2-a]pyridine-6-carbonyl)-3-(4-(pentyloxy)-3- (trlﬂuoromethyl)phenyl)thlourea,
1-(4-(hexyloxy)phenyl)-3-(H-imidazo[ 1,2-a}pyridine-6-carbonyl)thiourea;
1-nicotinoyl-3-octylthiourea;
1-(4-(heptyloxy)-3-(trifluoromethyl)phenyl)-3-nicotinoylthiourea;
1-(benzo[d]oxazole-2-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(benzo[d]oxazole-2-carbonyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(benzo[d]oxazole-2-carbonyl)-3-(3-fluoro-4-(pentyloxy)phenyl)thiourea;
1-(benzo[d]oxazole-2-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(benzo[d]oxazole-2-carbonyl)-3-(3-(benzyloxy)phenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-(octyloxy)phenyl)thiourea;
l-(benzo[d]thiazole-Z-carbonyl)-B-(4-octylﬁhenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-octylphenyl)thiourea;
1-(2-morpholinoacetyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-cyclohexylphenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(3-benzylphenyl)thiourea;
1-(3-phenoxyphenethyl)-3-(benzo[d]thiazole-2-carbonyl)thiourea;
1-(benzo[d]}thiazole-2-carbonyl)-3-(3-phenyl-phenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-benzylphenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-phenyl-phenyl)thiourea;
1-(b;anzo[d]thiazole-2-carbonyl)-3-(4-phenoxyphenyl)thiourea;




N or a pharnmaceutically acceptable salt thereof. 15. A conpound of Claim1l
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1-(3-(4-Phenyl-benzyloxy)phenyl)-3-(benzo[d]thiazole-2-carbonyl)thiourea;
1-(3-(3,4-difluorobenzyloxy)phenyl)-3-(benzo[d]thiazole-2-carbonyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(3-fluoro-4-(pentyloxy)phenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(3-(2,3-dihydro- 1 H-inden-2-yloxy)phenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(3-phenethoxyphenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-(pentyloxy)-3-(trifluoromethyl)phenyl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(2-phenylbenzo[d][1,3]dioxol-5-yl)thiourea;
1-(benzo[d]thiazole-2-carbonyl)-3-(4-butoxyphenyl)thiourea;
1-(4-(pentyloxy)phenyl)-3-(thiazolo[ 5,4-c]pyridine-2-carbonyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(thiazolo[5,4-c]pyridine-2-carbonyl)thiourea;
1-(2-morpholinoacetyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-nicotinoyl-3-(3-(quinolin-2-ylmethoxy)phenyl)thiourea; _
1-(5-(dimethylamino)benzofuran-2-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(5-(dimethylamino)benzofuran-2-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;
1-(5-(dimethylamino)benzofuran-2-carbonyl)-3-(4-(pentyloxy)-3-
(trifluoromethyl)phenyl)thiourea;
1-(5-methyl-4,5,6,7-tetrahydrofuro[3,2-c]pyridine-2-carbonyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(2-(1H-imidazol-1-yl)acetyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(4-(pentyloxy)phenyl)-3-(3-(pyridin-3 -yl)propanoyl)thiourea;
1—(3-ﬂuoro-4-(4-phenylpipeﬁdin-1-yl)phenyl)-3-nicotinoYlthiourea;
1-(4-(cyclohexylmethoxy)-3-fluorophenyl)-3-nicotinoylthiourea;
1-(3-(4-propylbenzyloxy)phenyl)-3-nicotinoylthiourea;
1-(3-chloro-4-(pentyloxy)phenyl)-3-nicotinoylthiourea;
1-(3-chloro-4-(pentyloxy)phenyl)-3-(3-((dimethylamino)methyl)nicotinoyl)thiourea;
1-(3-hydroxynicotinoyl)-3-(4-isopropoxy-3-(trifluoromethyl)phenyl)thiourea; or
1-(4-isopropoxy-3-(trifluoromethyl)phenyl)-3-nicotinoylthiourea.
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2. A pharmaceutical composition comprising a compound or salt of Claim 1 together with at

least one pharmaceutically acceptable excipient.

3. The use of a compound or salt of Claim 1 for the manufacture of a medicament for the

treatment or prevention of a viral infection.
4. The use of Claim 3 wherein the viral infection is a Hepatitis C infection.

5. An in vitro method of inhibiting HCV replication comprising contacting a compound or
salt of Claim 1 with a cell that is infected with hepatitis C virus, wherein replication of hepatitis C virus is

inhibited.

6. A packaged pharmaceutical composition comprising the pharmaceutical composition of

Claim 2, in a container, together with instructions for using the composition to treat viral infection.

7. The packaged pharmaceutical composition of Claim 6, wherein the viral infection is a

hepatitis C infection.

8. The pharmaceutical composition of Claim 2, wherein the composition is formulated for

oral administration.

9. The pharmaceutical composition of Claim 2, wherein the composition is formulated as an
injectable fluid, an aerosol, a cream, a gel, a tablet, a pill, a capsule, a syrup, ophthalmic solution, or a

transdermal patch.

10. A compound of Claim 1 of the formula:
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or a pharmaceutically acceptable salt thereof,
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11. A compound of Claim 1 of the formula:
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or a pharmaceutically acceptable salt thereof.

12. A compound of Claim 1 of the formula:
S
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or a pharmaceutically acceptable salt thereof.

13. A compound of Claim 1 the formula:
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or a pharmaceutically acceptable salt thereof.
14. A compound of Claim 1 the formula:
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or a pharmaceutically acceptable salt thereof.

15. A compound of Claim 1 the formula
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or a pharmaceutically acceptable salt thereof.

16. A compound of Claim 1 the formula

or a pharmaceutically acceptable salt thereof.




