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| M DAZOK5- C1PYRI DI NECOVPOUNDS AND METHODS OF ANTI VI RAL

TREATMENT FI ELD OF THE | NVENTI ON The present invention
WO edoamer44 0 a series of novel imdazo[4, 5-c] pyPCTiURE04/043112

conmpounds, processes for their preparation, their use

to treat or prevent viral infections and their use to

manuf acture a nedicine to treat or prevent vira

i nfections, particularly infections with viruses

bel onging to the famly of the Flaviviridae and

Pi cornaviridae and nore preferably infections wth

hepatitis-C-virus (HCV). BACKGROUND OF THE | NVENTI ON

The famly of the Flaviviridae consists of 3 genera,

the pestiviruses, the flaviviruses and the

Pest i viruses such;mNﬂmgﬁ’BREAngEsw‘ ne Fever V| rus

(CSFV), the Bovine Viral Diarrhea Virus (BVDV) and the
Border Di sease Virus (BDV) cause infections o f
donestic livestock (respectively pigs, cattle and

sheep) and are r ' F, Lgat Aicant econom c
| osses morld-mﬁd@ﬁﬁ%@%b£5ﬁﬂ%qép§¥g?y§ C representative
of Thepreamt invehtish @EAsIo iSseies 6Ehd@l smitago[dBIS|PSridine

range . ) . .
compounds, processes for their preparation, their use to treat or prevent viral

infections and their use to manufacture a medicine to treat or prevent viral infections,
particularly infections with viruses belonging to the family of the Flaviviridae and

Picornaviridae and more preferably infections with hepatitis-C-virus (HCV).

BACKGROUND OF THE INVENTION

The family of the Flaviviridae consists of 3 genera, the pestiviruses, the
flaviviruses and the hepaciviruses and also contains the hepatitis G virus (HGV/GBV-
C) that has not yet been assigned to a genus. Pestiviruses such as the Classical Swine
Fever Virus (CSFV), the Bovine Viral Diarrhea Virus (BVDV) and the Border
Disease Virus (BDV) cause infections of domestic livestock (respectively pigs, cattle
and sheep) and are responsible for significant economic losses world-wide. BVDYV,
the prototypic representative of the pestivirus genus is ubiquitous and causes a range
of clinical manifestations, including abortion, teratogenesis, respiratory problems,
chronic wasting disease, immune system dysfunction, and predisposition to secondary
viral and bacterial infections and may also cause acute fatal disease. Fetuses of cattle
can be infected persistently with BVDV, these animals remain viremic throughout life
and serve as a continuous source for virus spread in herds.

Vaccines are used in some countries with varying degrees of success to control
pestivirus disease. In other countries, animal culling and slaughter are used to contain

pestivirus disease outbreaks.
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of clinical manifestations, including abortion,
teratogenesis, respiratory problens, chronic wasting

waele@saes4 | nmune system dysfunction, and predi BEDES10000M3112
to secondary viral and bacterial infections and nay
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products and replication cycle), pestiviruses have been adopted as a model and

surrogate for HCV. For example, BVDV is closely related to hepatitis C virus (HCV)
and used as a surrogate virus in drug development for HCV infection.

The compound 3-[((2-dipropylamino)ethyl)thio]-5H-1,2,4-triazino[ 5,6-
blindole has been reported to selectively inhibit the replication of BVDV and other
pestiviruses (Baginski SG et al., Proc. Natl. Acad. Sci. U.S.A. 2000 Jul
5;97(14):7981-6). Currently, there is no treatment strategy available for controlling
infections caused by pestiviruses.

Coxsackie viruses belong to the group of the enteroviruses, family of the
Picornaviridae. They cause a heterogeneous group of infections including
herpangina, aseptic meningitis, a common-cold-like syndrome, a non-paralytic

poliomyelitis-like syndrome, epidemic pleurod ynia (an acute, febrile, infectious

. disease generally occurring in epidemics), hand-foot-mouth syndrome, pediatric and

adult pancreatitis and serious myocarditis.

Currently only pleconaril (3-13,5-dimethyl-4-[[3-methyl-5-
isoxazolyl)propyl]phenyl]-5-(trifluoromethyl-1 ,2,4-oxadiazole)) and enviroxime (2-
amino-1-(isopropylsulfonyl)-6-benzimidazole phenyl ketone oxime) have been
studied clinically for the treatment of infections with enteroviruses. Pleconaril is a so

called “capsid function-inhibitor”; enviroxime prevents the formation of the RNA
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order to treat infections with HCV. Furthernore, the

study of specific inhibitors of HCV replication has
whe@s/obimper ed by the fact that it is not possP@I/ES1004/043112

propagate HCV (efficiently) in cell culture. Since HCV

rep%ﬁgtﬂ% 1 elﬁ%\}/lé(ﬁ%tg eﬁg bl?(l%)%ollgls %s% tagfﬁ %rgtyl c!le%? ﬁ}r{%cgaq]glg% gﬁgggical
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pestiviruses have been adopted as a nodel and
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t
Fob @il Bl Adlinfspbibh thhliby ot BARIGET 8P, LT T 70t ©

compelenant dlsclosures include U.S. Patent Nos. 4 914,108; 4, 988 707

ol b2 DAY RS LB B 2ok L 2l ol - ©

5,4? ggglﬁ ﬁ%‘%‘ﬁbc%‘é @Q79150§\F/9Q}{ tﬁ@&%ﬁﬁ*uﬂ?%ﬁﬁ@éwugggo%/o 108862
A1) GhndstiBiRetet N6OBA238D0 AQy Geemar PatehtiBive 42414+ Al p4236006,

A e T

EPQ {32133 £NiCREAHthAFBitent RE1 2D55200tAY epd?r PR IYcEIE6 Nos.

They causeé a het er ogeneous group of ‘i nfections
WO 0612041 &gV 0106 TN O AEEPTE3c Wi ABAHI7048 AlaWO 03/010140

SSTRRYER A AT A0 RE R a, W o
WEO9129929,Aitakdagu, étrill. ERbw R Ficient Route for Solid-Phase Synthesis of
Benzimidazole Derivatives", 4:475-483, J. COMB. CHEM, 2002, Cleve et al.,
"Derivate des Imidazo[4.5-b]- und Imidazo[4.5-c]pyridins", 747:158-171, JUSTUS
LIEBIGS ANNALEN DER CHEMICA, 1971, Kiyama, et al., "Synthesis and
Evaluation of Novel Nonpeptide Angiotensin II Receptor Antagonists: Imidazo[4,5-
c]pyridine Derivatives with an Aromatic Substituent", 43(3):450-60, CHEM PHARM
BULL, 1995, Mederski et al., "Synthesis and Structural Assignment of Some N-
substituted Imidazopyridine Derivatives", 48(48):10549-58, TETRAHEDRON, 1992,
Yutilov et al., 23(1):56-9, KHIMIKO-FARMATSEV TICHESKII ZHURNAL, 1989.
The disclosures of all citations set forth herein are expressly incorporated by reference
to the extent such disclosures are relevant to the contents herein.

A need exists for compounds having antiviral and other desirable properties,
such as bioavailability, efficacy, nontoxicity, optimal clearance, potency and the like.
In particular, a need exists for compounds having selective activity against viruses
belonging to the family of Flaviviridae including hepeatitis C virus, and against viruses
belonging to the family of Picornaviridae. These and other objects of this invention
will be apparent to one skilled in the art from consideration of this specification as a

whole.
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(3-13, 5-di net hyl -4-[[ 3- net hyl -

i soxazol yl ) propyl ] phenyl ]-5-(trifl uoronethyl -

, 2, 4- oxadi azol e)) and enviroxine (2-

am no-| - (i sopr op\WisMIMARY OFSFHEMNVENTBEONE phenyl

ket one oxi ne) have been studied clinically for the

t r eduh@rpbodimentrfdles prosent Wventiarprevides eampesmdphaviagdhs |

capsid function-inliibitor";

gm%%%q?%égigkkrevents the formation of the

RNAreplicative internediate. Enviroxine resulted in

only nodest clinical and virol ogical benefit in sone

studi es and no beﬁgfits ingthers. Cinical response

with pleconaril hals been opserved in sone studies, but

t he conpouprd has approved by the Food and

Drag Admi ni $¥% -Nag of March 18th, 2002).

Rel evant di scl ¢sures ?I n'cl u SY Pat ent Nos.
4,914, 108; 4,988, 707; '4 990 518 51 7 896; 5, 208, 242;
5,227, 384; 5,.3Y 69: 2 ,638; 5,405,964; 5, 438, 063;

5, 486, B?S—' , 479, 308; and U S. Patent Publication No.
US2003/ 0 108862 Al ¢y Canadi an, Patent No. 2423800 Al,
Ger man Pat ent Nos. R2421 1473;'z Al , 4236026, 4309%6%
4318813, European Patent Nos. EP 0 138 552 A2 0
whé@t: 795 A2, EP 1 132 381 Al, Geat Britain Patent No.
2158440 A, PCT Patent Publication Nos
the dotted lines represent an optional double bond provided that mo two
double bonds are adjacent to one another, and that the dotted lines represent at least 3,
optionally 4 double bonds;
R! is selected from hydrogen, aryl, heterocyclic, C,.Cyo alkoxy,
C1.Cyp thioalkyl, C;.Cy alkyl-amino, C;.Cy dialkyl-amino, Cs.jy cycloalkyl, Cs.10
cycloalkenyl, and Cq.19 cycloalkynyl, wherein each are optionally substituted with 1
or more R6; ,
Y is selected from single bond, O, S(O)p, NRM, or C1.10 alkylene,
Cz.10 alkenylene, Cs.1o alkynylene, wherein each may optionally include 1 to 3
heteroatoms selected from O, S or N;
R? and R* are independently selected from hydrogen, Cy.15 alkyl, Cs.15alkenyl,
Cs.13 alkynyl, Cy.15 alkoxy, Ci.13 alkylthio, halogen, -OH, -CN, -NO,, -NR7R8,
haloalkyloxy, haloalkyl, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
Ci.18 hydroxyalkyl, Cs.19 cycloalkyl, Cs.;9 cycloalkyloxy, Cs.1o cycloalkylthio, Cs.19
cycloalkenyl, C7.1o cycloalkynyl, or heterocyclic, provided that when one of R* or
R? is present, then either R? or R* is selected from (=0), (=8), and =NR>’;
X is selected from C;.Cyg alkylene, C,.1g alkenylene or C,.19 alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any

such heteroatom is not adjacent to the N in the ring;

m is any integer from O to 2;
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WO 00/ 20416, WD 00/ 39127, WD 00/ 40583, WD 03/ 007945 Al ,

WO 03/010140 A2, WO 03/010141 A2, WD 93/ 02080, WO
wO@024A3724 WO 96/ 11 192, WO 96/ 12703, WO 99/ 279POT/US2004/043112

Akamatsu, et al., New Efficient Route for Solid-Phase
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cydlGaIRAED [ 2AyISN(R '9)- UBEhdteiodpie] Whére Ghdlydaidéubstituent may be
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Sub®? is detted, frcﬂﬁ llﬁdrogérﬁ{ﬁgg alEﬂE@E’WMn§UUQJ1g él&?ﬁyl C1 13
Meder ski_ et al "Synt hesis and Struetural

alkgxy, Sorealkglibes halegeas-Ql 4aboPiei & ,d@ﬂqauafdmﬁé aloalkyl

O e e RS S B e

hydrbeyadlid cCop wydsalidl, &kl cictaatkiybixy, €¢ty dyclotlityhigioeiCh, ar e
orated_by reference to the extent such
Cy“g?@ré Ed%égcﬁéfg%ﬁlﬁé}yg\?éﬁﬁ’}éf%ﬁ% contents herein. A
neegs exdeflcediim RPN QS g@n@l 8, grameyl_k/b lmamyﬁﬁhel "

desi rabl e properties; such I caval
alk@XY,leae glkyitlong ©x1s@11¢3d§ulbptdﬁr@ﬂ 18 alkehuﬁcmee Clminednea}ksdnﬂg-lg
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cycloalkyl, Cs.19 cycloalkenyl, C7.1o cycloalkynyl, halogen, OH, CN, cyanoalkyl,
-CO,R™, NO,, -NRR®, C_15 haloalkyl, CFO)R'S, C(=S)R'®, SH, aryl, aryloxy,
arylthio, arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C.;g)alkyl,
aryl(Ci.1g)alkyloxy, aryl(C;.is)alkylthio, heterocyclic, C;.15 hydroxyalkyl, where each
may be optionally substituted with at least 1 R'%;

R’ and R® are independently selected from hydrogen, C;.j5 alkyl, C;.15 alkenyl,
aryl, Cs.19 cycloalkyl, C4.19 cycloalkenyl, heterocyclic, -C(=0)R'; -C(=S) R'?, an
amino acid residue linked through a carboxyl group thereof, or where R’ and R®
together with the nitrogen form a heterocyclic;

R’ and R'® are independently selected from hydrogen, OH, C;.1g alkyl, Cy.18
alkenyl, Cs.19 cycloalkyl, Cy4.1 cycloalkenyl, Cy.i5 alkoxy, -NR’R'®, aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R*, or
CH,0C(=0)OR’ where R* is C;-Cy; alkyl, Cs-Cap aryl, Cs-Cyo alkylaryl or C-Cao
aralkyl;

R'® and R! are independently selected from the group consisting of hydrogen,
Ci.1s alkyl, Cy.1zalkenyl, Cs.19 cycloalkyl, Cy.19 cycloalkenyl aryl, -C(=O)R"?,
heterocyclic, or an amino acid residue;

R is selected from the group consisting of hydrogen, Cy.;5 alkyl, Co.15

alkenyl, aryl, Cs_jo cycloalkyl, C4.19 cycloalkenyl, or an amino acid residue;
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bel onging to the fam |y of Flaviviridae including
hepatitis C virus, and agai nst viruses belonging to

w0 b@sfesT#d y of Picornaviridae. These and ot her PODLUSINE043112

of this invention will be apparent to one skilled in

fMlqg art fyiem conmg’%n?l |%n of thlﬁ%drstg%a Ig?rteas a

alkerye SﬁSiI G na/@adan 1 mqy bf&dall@@ﬁp og(tdﬁ)m%tvcms)kh?e ot an amino
genera formul a wherein: the dotted |ines

@sent an opti onal doubl e bond, provided that n o

o e B8R0 R0l 580N eht AIRARCENSRN | hat

t he dot i'nes-repre
alkeppCL s bIkgasl, afpl, 055, sll@dity@ dCL @mlbmdérgg,aﬁr anatmdho ac1d
heterocyclic, C .G o alkoxy, G .G othioal kyl, G
residgpioal kyl - ami no, - G odi al kyl - ani no, C3.10 cycl oal kyl ,

CA. R0 iC¥iHde g%dgﬁ{?’ ',\4-(%%61%411 &Pw%%ﬁlg{’cﬁki?ﬁﬁml subdiG IVGEQJ 1 or

acl

each are o ubstitute nor e
moresRQedmitXD édla dowhorsd lmgdn@ ol corecBig Mo NRhyingr] ©OWO atoms

an opt%nally $ubstituted with 1 or more R'?;

R is selected from hydrogen, Cj.15alkyl, Cs.15 alkenyl, Cy.15 alkynyl, Ci.1g
alkoxy, Cs.13 alkenyloxy, C,.13 alkynyloxy, C;.1g alkylthio, Cs.19 cycloalkyl, C4.19
cycloalkenyl, C4.19 cycloalkynyl, halogen, -OH, -CN, cyanoalkyl, -NO,, -NR*R?,
Cy.1g haloalkyl, Cy.15 haloalkyloxy, -C(=0)R'®, -C(=0)OR'®, -OalkenylC(=O)OR®,
-OalkylC(=0)NR*R?, -0alkylOC(=0)R"?, -C(=S)R'®, SH, -C(=0)N(C}.¢ alkyl),
-N(H)S(O)(O)(C1.¢ alkyl), aryl, heterocyclic, Ci.jsalkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(C;.is)alkyloxy, aryloxy, aryl(C;.ig alkyl)oxy, arylthio, aryl(C;.
18)alkylthio or aryl(C;.1s)alkyl, where each may be optionally substituted with 1 or
more =0, NR20R21, CN, C;.15 alkoxy, heterocyclic, C;.15 haloalkyl, heterocyclic alkyl,
heterocyclic connected to R'7 by alkyl, alkoxyalkoxy or halo gen;

R? and R?! are independently selected from hydrogen, Ci.15 alkyl, Ca.15
alkenyl, C,.;g alkynyl, aryl, Cs.1¢ cycloalkyl, Ca4.1¢ cycloalkenyl, -C(ZO)RIZ, or
-C(=S)R'%;

R* is selected from hydrogen, -OH, C.jsalkyl, Cy.15alkenyl, Ci.;5 alkoxy,
NRZR*, aryl, Cs.19 cycloalkyl, and Cy.19 cycloalkenyl;

R* and R** are independently selected from hydrogen, C,.15 alkyl, or a
heterocyclic formed by taking C,.3 alkyl together with N of R*, which heterocyclic is

~ optionally substituted with OH or aryl, or an amino acid residue linked through a

carboxyl group of the amino acid;

R and R* are not present, or are independently selected from hydrogen, C;.13
alkyl, Cs.10 cycloalkyl, aryl, heterocyclic, where each is optionally independently
substituted with 1 to 4 of Cy¢ alkyl, C;.¢ alkoxy, halo, CH,OH, benzyloxy, and OH;

and
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w@E2@5/06874R2 and R4 are independently sel ect ed PEDIB2004/043112

hydrogen, C S al kyl, C2-18al kenyl, C2-18 al kynyl, CH 8

al keyxy., kylthi o, hal ogen, ~OH, - - , - NR

7R X WSl em Pl rin G Stk Meyerelegion-
C1.30¥ll, afylydndyyl Gryhlkki, end ar yl al kyl, C1- 18hydroxyal kyl,

C3.10 cycl oal kyl, C3.10 cycl oal kyl oxy, C3.10

cychdts fapfomrs 1sograigdspdyagasithergf. | C7. 10

cycl oal kynyl, or heterocyclic, provided that when one

of R25 or R26 is present, then either R2 or Ris

sel dabter tmbodifret)of thefeserd it erlMRRprovid¥s complrds hedng the
frq -Ciozkkylene, C2-10 al kenyl ene or C2.10
gmﬁ?ﬂg%?@@ﬁ \:where each may include one or nore

het eroatons selected fromO S, or N, provided any

such heteroatomis not adjacent to the Nin the ring;

mis any integer frompﬁ to 2,R3,Ls selected fromaryl,

aryl oxy, arylthio, cye] oal kyl, ;tycl oal kenyl

cycl oal kynyl , EﬁyI-N( het erocyclic, where

each sai d subst iy —bptional |y substituted

with at | east one" prvi dee\t hat for cycl oal kenyl

t he doubl e bond is|not ad]|acent,) YmttRbgen, and

provi ded R3-MQ i j ; R5 is selected from

hydr ogen; g3-8—a{kyl, enyl, C2-18 alkynyl, CS

RE &)

wherein:

the dotted lines represent an optional double bond, provided that no two
double bonds are adjacent to one another, and that the dotted lines represent at least 3,
optionally 4 double bonds;

R! is selected from hydrogen, aryl, heterocyclic, C;.Cyy alkoxy,
C1.Cy thioalkyl, C;.Cyp alkyl-amino, C;.Cy¢ dialkyl-amino, Cs.1o cycloalkyl, C4.10
cycloalkenyl, and Cy.9 cycloalkynyl, wherein each are optionally substituted with 1
or more R6; .

Y is selected from single bond, O, S(O)y, NRY, or Cy.1 alkylene,
Cs.10 alkenylene, Cy.10 alkynylene, wherein each may optionally include 1 to 3
heteroatoms selected from O, S or N;

R? and R* are independently selected from hydrogen, C;.;5 alkyl, C,.15 alkenyl,
Ca.18 alkynyl, C;.5 alkoxy, Ci.;5 alkylthio, halogen, -OH, -CN, -NO,, -NR7R8,
haloalkyloxy, haloalkyl, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
Cy.18 hydroxyalkyl, Cs.1o cycloalkyl, Cs.ig cycloalkyloxy, Cs.1g cycloalkylthio, Cs.1o
cycloalkenyl, Cy.19 cycloalkynyl, or heterocyclic, provided that when one of R* or

R is present, then either R? or R* is selected from (=0), (=8), and =NR?’,



10

15

20

25

30

35

al koxy, C 8 al kylthio, halogen, -0OH -CN, -NO2,
- NR7R8, hal oal kyl oxy, hal oal kyl, -C(=0)R 9, -C(=0 OR9,

WO g{os8Re4 SH, aryl, aryloxy, arylthio, arylal Rgl/US1B08043112

hydroxyalkyl C3.10 cycloalkyl C3-10 cycl oal kyl oxy,

k I oal kenyl .. C7,,10
cyc yr¥§$h°% 1&1" alk C%‘}& cljﬁ%alﬁ%a f5<e éﬁ Sew 8PYIsRe> where
eadh)kﬂdyolgelﬁlde Enébiinbre I@erdeﬁomls keBytkd frorr 3.8, ak Ky prdviddd aMlyS
al koxy, CM al kyl thio, CM al kyl sul f oxi de,” CM

Sucbllwiﬁr%a&@mémotaémcsltﬁarthfl‘&mhermgz | 8 hal o-al kenyl ,

hal o- al koxy, CM hal o-al kylthi o,
%]gl @é?’% Eyla}ﬂ(&gg_\lﬂo cycl oal kenyl, C7.10
Cy cRd& d(b!dﬁ@tbcydf@d)}ﬁgﬁally ﬁi’chsuﬁ)"bbd ‘|é7ithl laolahsk yhe RY prov1ded
a

how:%ves)%téi OBthaéerﬁUbStgPtﬂi a%segh 2 g3t ?rm %%Sa‘ﬂt P%@*Péi&‘i’fose
f | (Ci | kyl
chighoX j@l BgeRingt RIMQ ”%‘%t?%’heﬂ ¥V al ki f%?o ’
na It ut
alkgRy, ﬂa@kéna@ﬂ}aﬁggege LA mm@& e

(GM R at R9 @%’S)RgcgﬂlQrﬁydiﬂll‘éﬁ%@érltm%rﬂglkél Cﬂzi’i

ycIoaI erocyclic, -

hycanxwdi%&ﬁm W@o@llsml Ch. m«ezdlqalhybughcalowclbdkylthlgr Gup
R8 together with the

cyc&?ﬂ‘i?e&ai PSR, P BOErEReltc

R® is selected from hydrogen, C,.;5 alkyl, C,.15 alkenyl, C,.;5 alkynyl,
heterocyclic, C;.13 alkoxy, Ci.i3 alkylthio, Cy.15 alkylsulfoxide, Ci.;5 alkylsulfone, C;.
18 halo-alkyl, C,.;3 halo-alkenyl, C,.;5 halo-alkynyl, C;.;g halo-alkoxy, C;.;g halo-
alkylthio, Cs.io cycloalkyl, Cs.jg cycloalkenyl, C7.1o cycloalkynyl, halogen, OH, CN,
cyanoalkyl, -CO,R'®, NO,, -NR'R®, C;.;5 haloalkyl, C(:O)RIS, C(=S)R18, SH, aryl,
aryloxy, arylthio, arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C.;s)alkyl,
aryl(Ci.ig)alkyloxy, aryl(C;i.ig)alkylthio, C.13 hydroxyalkyl, where each may be
optionally substituted with at least 1 R'?;

R’ and R® are independently selected from hydrogen, C;.15 alkyl, Ci.1g alkenyl,
aryl, Cs.19 cycloalkyl, C4.19 cycloalkenyl, heterocyclic, -C(=0)R'%; -C(=S) R'?, an
amino acid residue linked through a carboxyl group thereof, or where R” and R®
together with the nitrogen form a heterocyclic;

R’ and R'® are independently selected from hydrogen, OH, Cy.;5 alkyl, Co_15
alkenyl, Cs.19 cycloalkyl, C4.19 cycloalkenyl, C;.;5 alkoxy, -NR15R16, aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R®, or
CH,0C(=0)OR”* where R* is C;-Ci5 alkyl, C¢-Cao aryl Cs-Cay alkylaryl or C-Cay
aralkyl;

R' and R!! are independently selected from the group consisting of hydrogen,
Ci.1g alkyl, Cy.i3alkenyl, Cs.1q cycloalkyl, Cs.10 cycloalkenyl, aryl, -C(=O)R12,

heterocyclic, or an amino acid residue;
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RO and R18 are independently selected from hydrogen,

CH CMS al kyl, C2-18 al kenyl, C3-10 cycl oal kyl, C4.10
waeyasoedkenyl , CM S al koxy, -NRL5R16, aryl, anPE@mMURIm®04/043112

aci d residue linked through an am no group of the

o 10 gl CRFFIL I Sl SRR SIS,

all@ﬁylcé’@l zﬁsab kyoﬂoaufsa 0C.A1 @yaibilkaﬁﬁ drndepansent keside! ect ed

fro oup, consi stjng. o drogen, CM 8 al kyl,
@ af%ﬂ lglé ﬁgﬂpm ewgndent Ieééﬁdlé%;qm hygrogan, Eyad aﬂssrlk@nm
I het ex -8 rrbgos a1 d
alkr%fé%ll %rgte%ﬂﬁqﬁ 1(;la%gyel e4clt0§ga¥§lg%rr1&tl 6 g%ud C ns)l st n&n% ino
acidyenidgen, CM S aI kyI C2-18 al kenyl aryl, C3-10

| oal d

e i RS R R .

- | I | I . )

Al %%ﬁmkyﬁyl ITYI‘O&ZI YR, B alk oL o dritlagcia
reside; or an ami no aci d r esi due R15 and 216I arle CZ 18

d I a , -

;P‘E@ﬁe” REeeily Rira hihhe owp Somiyie i ghoaon 20
alk§y O, Qgsélka@ylcz lpalkwymlzm [goduaﬁdych g%IléWﬁlo EJJS é1§§(1fulfox1de

|ndependent y MQ erein Mis a ring optiona
Crea metlsulfonedCmi hplogengited alkyl, C,.i5 halogenated alkenyl, C,.15

halogenated alkynyl, C,.;5 halogenated alkoxy, C;.15 halogenated alkylthio, Cs.g
cycloalkyl, C3.19 cycloalkenyl, C7.1o cycloalkynyl, halogen, OH, CN, CO,H, CO,R'?,
NO,, NR'R?, haloalkyl, C(=O0)R'®, C(=S)R", SH, aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocyclic, Cy.15 hydroxyalkyl, where each of said aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocycle, or Cy.13 hydroxyalkyl is optionally substituted with 1 or more R'®;

19 is selected from hydrogen, Ci.jg alkyl, C,.15 alkenyl, Ca.15 alkynyl, Cy.ig
alkoxy, C,.15 alkenyloxy, Cs.15 alkynyloxy, Cy.ig alkylthio, Cs.i0 cycloalkyl, Cy.10
cycloalkenyl, Cy.9 cycloalkynyl, halogen, -OH, -CN, cyanoalkyl, -NO,, -NR*R?,
Ci.15 haloalkyl, C,.;5 haloalkyloxy, -C(=O)R'%, -C(=0)OR '3, -OalkenylC(=0)OR ',
-0alkylC(=0)NR*R*, -OalkylOC(=0)R'%, -C(=S)R "%, SH, -C(=O)N(C.s alkyl),
-N(H)S(0)(O)(C1.6 alkyl), aryl, heterocyclic, Cj.jsalkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(C.is)alkyloxy, aryloxy, aryl(Ci.is alkyl)oxy, arylthio, aryl(Cy.
18)alkylthio or aryl(Ci.ig)alkyl, where each may be optionally substituted with 1 or
more =0, NR**R?, CN, C,.i5 alkoxy, heterocyclic, C;.15 haloalkyl, heterocychc alkyl,
heterocyclic connected to R17 by alkyl, alkoxyalkoxy or halogen;

R* and R?! are independently selected from hydrogen, Cy_j5 alkyl, Co.i3
alkenyl, C».15 alkynyl, aryl, Cs.19 cycloalkyl, C4.19 cycloalkenyl, -C(=O)R'?,
carboxylester-substituted heterocyclic or -C(=S)R12;
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nore R19, and Qis a bond or a linking group

connecting Mto R3 having 1 to 10 atons and optionally
weawseit ed with 1 or nore R19; R19 is sel ectE@r/ﬁsmmmmllz

hydr ogen, C al kyI C2-18 al kenyl C2-18 al kynyl , - -i

o el RS R B @i?%éfh@ -

-NR¥RFOat wb c Jlk@dll%@eéhd c4%|cyc1&t1kergyanoal kyl, -
- NR20) & | 8 hal oal kyl, CM 8 hal oal kyl oxy, —O) R

18, K ¢ igdependgafly selpsted Eopdrydiggen, @alsl@%}d}(ﬁf@) NR

hetgl%l:‘?& c foﬁéd %@%ﬁ%}% ngr %g{h?@]l\% 5)f R wih%ﬁfh@ercgcychc is

opﬂftﬁtaﬁy @ﬂgsutut@d wiith OH sadrkl bs bih frafie, actd ﬁebﬁué hﬁlxddiﬁrough a
yl sul f onam de, yl (Ci-i s)alkyloxy, aryloxy,
Cafh?@fl&?qpq the %mmway@xy arylthio, aryl(Ci_ i

8
ot Rt ainof R dr s BHBb o URLE A 08 01
a11<§z1 é]3}g<a>yyloam@t ary:lphemémc;(ché; Whérakadl ik pptioradltyéndepynddntly
I ic. cC ed to Z I kyl_,
Subélﬂ %lei h@ﬁ%ﬁ@? X}éﬁ{?l&hgﬁ%%ﬁeﬂ@é%h gahOH;
anbe€l ected from hydrogen, C S al kyl, C2-18 al kenyl,

c2- 18 al kynyl, aryl, C3-10 cycloal kyl, C4.10
cyc ROk kelegted fr@lﬁ(h:;@c%en,ZCLl@ alkyT(GGS) Byd@lky®2(@ 5iiscycloalkyl)-

C éﬁk el e a%{i%gllg‘?{ﬂi{)ag}%?énd OH Q-i alkyl, C2-18

the salts tautomers, isomers and solvates thereof.

An embodiment of the present invention provides compounds having the

general formula (A),

(A)
wherein:

the dotted lines represent an optional double bond, provided that no two
double bonds are adjacent to one another, and that the dotted lines represent at least 3,
optionally 4 double bonds;

R! is selected from hydrogen, aryl, heterocyclic, C;.Cyo alkoxy,
C1.Cyp thioalkyl, C,.Cyg alkyl-amino, C;.Cy, dialkyl-amino, Cs.i¢ cycloalkyl, Cs.io
cycloalkenyl, and Ca.1 cycloalkynyl, wherein each are optionally substituted with 1

or more R6;

10
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-NR23R24, aryl, C3.10 cycloal kyl, and C4.10

cycl oal kenyl; R23 and R24 are independently sel ected
wo e@siobdras ogen, CM al kyl, or a heterocyclic forPorUSIpg4/043112

taki ng C2-3 al kyl together with N of R22, whi ch

het cyclicesi s opti naI stidiut e
ey, BB g SHBG BB 0L TR NR Tk e liafien

C, spdlba%¥ene ICLY RIGhylehe vaiFkdin et Hlay Sptichally Richiid 1Roar €
not present, or are i ndependently sel ected from

hetﬁ%@é@eﬁ? ec@daﬁq@p,, S@Mo cycloal kyl, aryl,

h b t |

S ELR{Z 911?8' ? gr% m(?%@%ﬁ(?etng?%&e#t%d %Ei %P%ﬁe% 8{1 X 07Xn')§ al¥<enyl,
cz_hmlmy@@%q%}lkbey; lzc%({h?myglaai ?@geﬁmoﬁ[(g :CN ,SHIDs otmﬂRﬁ rom
hale%lgilr/lgg;ﬁialqdk)& %é}ﬂfyrc(@% b §I%a %?Ylaaﬁ\{wxz aaylr%yp, arglaleyl,

o LT BB R TEL 2  PeBR
cyodmﬂptmyhdéy i aynlofag;k}mlyb og heteroabfclfco pmyhcaad(me)t wm onkef R or
ed e ot e LLes r eeeseft. o ORI oubL g RN

X is selected from C;.Cyg alkylene, Cy,.1¢ alkenylene or C,.1¢ alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any integer from 0 to 2;

R? is a heterocycle optionally substituted with at least one R'”, provided R*-M-
Q is not biphenyl;

R’ is selected from hydrogen; Ci.j3 alkyl, Cy.15 alkenyl, Cs.;5 alkynyl, Cy.15
alkoxy, Ci.18 alkylthio,‘halogen, -OH, -CN, -NO,, -NR'R?, haloalkyloxy, haloalkyl,
-C(=0)R?, -C(=0)OR’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl, Ci.is
hydroxyalkyl, Cs.1o cycloalkyl, Cs.1¢ cycloalkyloxy, Cs.19 cycloalkylthio, Cs.1q
cycloalkenyl, C7.19 cycloalkynyl, or heterocyclic;

R is selected from hydrogen, C;.;5 alkyl, Cy.15 alkenyl, C,.15 alkynyl, Ci.1g
alkoxy, C;.15 alkylthio, C;_;5 alkylsulfoxide, C;.;5 alkylsulfone, C;.15 halo-alkyl, Cy.1g
halo-alkenyl, C,.;5 halo-alkynyl, C;.;3 halo-alkoxy, Cj.1g halo-alkylthio, Cs.19
cycloalkyl, Cs.1o cycloalkenyl, Cq.19 cycloalkynyl, halogen, OH, CN, cyanoalkyl,
-CO,R'™® NO,, -NR'R?, Cy_5 haloalkyl, C(ZO)RIg, C(ZS)Rw, SH, aryl, aryloxy,
arylthio, arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C;.ig)alkyl,
aryl(C;.ig)alkyloxy, aryl(C;.ig)alkylthio, heterocyclic, C;.;g hydroxyalkyl, where each
may be optionally substituted with at least 1 R'?;

R7 and R® are independently selected from hydrogen, C;.;5alkyl, Cy.1s alkenyl,
aryl, C3_10 cycloalkyl, C4.19 cycloalkenyl, heterocyclic, -C(=0)R'?; -C(=S) R?, an
amino acid residue linked through a carboxyl group thereof, or where R’ and R®

together with the nitrogen form a heterocyclic;

11
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doubl e bonds are adjacent to one another, and that the
dotted lines represent at |least 3, optionally 4 double
whondse37RL i s sel ected from hydrogen, aryl, PCT/US2004/043112
heterocyclic, G- o alkoxy, G .G othioal kyl, Cl1-C10

| ky)o- amin Cl- C10, dj,al kyl. - api C3. 10 I kyl
o Yo BB ot Rl S S B Pvdegroft Cial Bn

alk%aylh ogqoe;yamlkgn d,l 1ycﬁﬂ&$ltdn§fllt§q3 amcb;g INRPRAD &A1 B an¥ino
is selected from single bond, NR11 -

acig| rwd@rﬂerﬂ<e¢ﬁlr9@gla¢n<@w}m@ﬁ@p @th@amom;d %OGH{EOQR% or

CHEEAPRART PIGPOR" & 6 T M. o bR A B s G o
aradleflect ed from hydrogen C al kyl, C2-18al kenyl, C2-18

aI kﬁqyl qwﬁ?@anh@oenég}ﬂfy %k;{eg)flgptnllq %h%l %gﬁql((ggnglrs]u@ Q@}p@ogen,

SRR B o R PNl ey 3 RO
heteyelyclad, oy hnayiino@Gsidli@sidye| oaI kyl thio, C3.10

oY oSSk s srbmlP i gt ELO G
auseﬂgwg_urfgégg c@@dﬁkﬁ ¢80 256189k &HA1f SrARA6FR iamé re‘é dugd and

I's selected fromQ -G oal | ene, -
al k &1%@1@ are 1@erb®da1tl§f>m3dced ér01m\tmdre gmﬂm gmlyyl; @;g:llg ude

allﬁpgvﬁrafé?;%l}bc oa(fky? aé4 10 CyC oaﬂ3 ?d Cf(”(%ﬁ19 C?‘LS)%HZ of an amino
acid residue;

R" and R'® are independently selected from hydrogen, C;.;g:alkyl, Cy_15
alkenyl, Cy.ggalkynyl, aryl, Cs.j¢ cycloalkyl, C4.10 cycloalkenyl, or an amino acid
residue;

R is M-Q-, wherein M is a Cs.1 cycloalkyl optionally substituted with 1 or
more R'®, and Q is a bond, or Cy.1 alkyl optionally substituted with 1 or more R'®;

19 is selected from hydrogen, Cy.is alkyl, Ca.1 alkenyl, Cy.15 alkynyl, C;.1g
alkoxy, C,.13 alkenyloxy, Cs.15 alkynyloxy, C;.;5 alkylthio, Cs.9 cycloalkyl, Cy4.1o
cycloalkenyl, C4.19 cycloalkynyl, halogen, -OH, -CN, cyanoalkyl, -NO,, NR¥R*!,
C1.1s haloalkyl, Cy.13 haloalkyloxy, -C(=0)R'®, -C(=0)OR ', -OalkenylC(=O)OR 'S,
-OalkylC(=0)NR*R?, -QalkylOC(=O)R'®, -C(=S)R'®, SH, -C(=O)N(C}.s alkyl),
-NH)S(O0)(O)(Ci-6 alkyl), aryl, heterocyclic, C;.jsalkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(Ci.ig)alkyloxy, aryloxy, aryl(Ci.is alkyl)oxy, arylthio, aryl(C;.
18)alkylthio or aryl(Ci.is)alkyl, where each may be dptionally substituted with 1 or
more =0, NR*R*!, CN, Cy.is alkoxy, heterocyclic, Cy.1g haloalkyl, heterocyclic alkyl,
heterocyclic connected to R' by alkyl, alkoxyalkoxy or halogen;

R* and R are independently selected from hydrogen, C;.;5 alkyl, Co.15
alkenyl, C,.13 alkynyl, aryl, Cs.jo cycloalkyl, Cs.19 cycloalkenyl, -C(=O)R12, or
-C(=S)R'?;

12
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such heteroatomis not adjacent to the Nin the ring;

mis any integer fromO to 2; Ris a heterocycle
wopisoesd y substituted with at | east one R prpoT/usmo4/043112

hovvever that R3 opti onaIIy substituted with at | east

one L LR AR R o, £ Sl POl e o B e
-Nnmz‘bgfm, C&oab&yélkfl@ndl& Al dyeld)}ﬂken}@Q 18 al ky nyl C

al koxy, Cil8 alkylthio, haloge

_ NRRRgndHR gt llaghnssaglentlwlekateré%om hx;tr&mnR@,l 1&6(119510)@9

L e A i
optishall§ sabmit@tacﬁ kythtOH or a:§8. ok Gneydhoalik enidue lieked trough a

rg? ycl oal kyn I or heterocyclic; R6 is selected from
ca 9W@Q%P° %P’P@W’a‘:@ 18 al kenyl CZ 18 al kynyl ,

het grzfo&?@w Gre ndt %%Swgr arrﬁ II?&EF;}/ Qea)ec%dsfrom hydrogen, Ci.1g

al k oxXi
alklyhIGg-lmyc;dalkyC&rﬂIShétaﬂooydickwhyie eaélﬂl-sb@tlhmmf iaddpenyiéntly

S“WEF‘EFZW@ Lt %@l%% 6@9%/:1 éﬂ B ﬂw«t‘ﬁ éi)%?(@d?e%ﬂ&?%;ﬁpd OH;

andral ogen, OH, CN, cyanoal kyI C02R18 NO2, - NR7R8 CM 8
hal oal kyl, C(=0)R 18, C(=S) R18 SH, aryl, yl oxy
ar yRE his cseleenegi from ysikogta, Carslleyd] €on eyclaallﬂi'ls C¢3t1@ nmimai{leyl)

Ci. 5al¥<yf aryt, an% arylkéll 18 alkyl, and
the salts, tautomers, isomers and solvates thereof.

Yet another embodiment of the present invention provides compounds having

the formula (B),

®)

wherein:

the dotted lines represent an optional double bond, provided that no two
double bonds are adjacent to one another, and that the dotted lines represent at least 3,
optionally 4 double bonds; and R, R%, R®, R4, R’ R%, R* X and Y are as disclosed
above.

An embodiment of the present invention provides compounds of the formula
(B) wherein Y is a single bond, and R'is aryl.

Another embodiment of the present invention provides compounds of formula

(B) wherein X is C;.Cy alkylene, C,.19 alkenylene or Cs.1g alkynylene.
13
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aryl(Ci-i8 )alkyloxy, aryl(Ci .ig)alkyrthio,
-i ghydr oxyal kyl, where each nay be optionally

weawseiwt ed with at least 1 R19; R and R are PCT/USZOO4/043112
[ ndependent ly selected from hydrogen C S al kyI -1

al ke .. C3.10..cycl oal.kyl .. 10.cycl oal

et eerinoingett B EHEER ¥eariof piovidck Cgmp%n%&‘fa%mla
(B}arﬁélféuﬁRhsmé@eodynbough a carboxyl group thereof, or

where R7 and R8 together with the nitrogen forma

het émsgies embodingeny ﬁﬁﬂmgesan@nma@amﬁ@@deﬂ gorepauads efiformula

o S R gL B o o

ar ylAnodier ambbdingeii of ’lthequﬁ 1hvdmkled pfdwdas @bn@ﬁuram dfd@ormula
%qgup of .the am no acid,; CH2OCH(=0O) R9a, or
(Brrperep-tyirreasiahond, iigplsnyl.c 2 al kyl, CB-C20 aryl,

K Qﬁ%ﬂeln%f p&%gnt nkl}ﬂl BIO%S %8&586&1530% ormula

[ ndepen%gnt el ect om t up consistin
(BhyfﬁeltegERl is Gﬁ;oxﬁtibla kibstitut&Pwith B a\kfkﬁeﬂ 1s aC®nt @nd M is aryl.

et evpieinbodpiental HEpRGeH GrPieS PSPl Sogtla

(B)‘ 6vﬁé‘9eid"}%3 Qi QB0 St sBifutADw Rk Rhwﬁ&e @{‘vs a%o%d ahm is phenyl.
kenyl, aryl, C3-10 cycl oal ky

¢ y c lm Bk@hgﬂ embmdiraent a"'ﬁﬂm‘m@‘Stff’nldln“f@iil0(21l;P@QVlmSBJOmpsi)uﬁclsﬁlhamng
theéf% p(%%s)endent l'y selected from hydrogen, C 8 al kyl,

R5 R25
R4
Y—R’
PN~ />
RS
R2 RZG

©)

wherein R!, R%, R®, R*, R>, R*, R, X and Y are as disclosed above.

An embodiment of the present invention provides compounds of the formula
(C) wherein Y is a single bond, and R' is aryl. 4

Another embodiment of the present invention provides compounds of formula
(C) wherein X is C,.Cyg alkylene, C,.1o alkenylene or Cy_1¢ alkynylene.

Another embodiment of the present invention provides compounds of formula
(C) wherein R is heterocylic.

Another embodiment of the present invention provides compounds of formula
(C) wherein R is heterocyclic substituted with R!” where Q is a bond and M is aryl.

Another embodiment of the present invention provides compounds of formula

(C) wherein Y is a single bond, and Rlis phenyl.

14
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al kenyl, aryl, C3.10 cycloal kyl, C4.10 cycl oal kenyl ,

-C(=OR 12, -C(=S)R 12, or an am no acid residue; R15
war@sRiB4ar e i ndependently sel ected from hydr oR€rUSI808043112

al kyl , C2 18 al kenyl, C2-18 al kynyl, aryl C3. 10

cyclQ k 10 C Iken

e e R e
(Crwheiesi RN 1§tfxah<y1€ segeifuteGrih ® Kyvhere %rslﬁooﬁhﬁ'ﬁﬂﬂm is aryl.

C2-18 alkyn I, CS alkoxy, G-i s alkylthio, G -i

al kynother sribediment of the prgsgnisnyengios prm@swanm@én@ﬁcécfonnula

(B A APR38R e

aI kyI thio, C3.10 cycl oal kyI C3 10 cycl oal kenyl, C7_i
| oal kynyl haI 0 CO2R138, I\m
NR7 e CAEIPEWRISA 13@)54@ arg Optlsenaﬁmomblneéwﬂtlhr yl

f oxi de, aryl sul fone,
Caﬂg%%@%a% éﬁr ﬁ %MJ{ aryl al ky?/oxy,
ar yI 'Eilekqdrmlfuunds hﬁfoﬂnola)(el) IaIE ad@lihiytéranbd;la]hdrype,utimﬁgr efective
each of said aryl, aryl oxy, arylthlo | sul OXIde
amQuts 4o, FYYFRLS (H‘P;{ﬂ“é oF 1R  feneed of poid t eLaRyh 41 Rayiigar, for
1nlﬁ‘l§1ﬁh§ k}ﬁylhfé%hgn S%i‘@\tvﬁhr (S}%fﬁ C%.thlQ bf Eavivitvie ‘aﬁ&' qg%&ijnawﬁdae

optional Iy substituted wth 1 or nore RI9;
esweiali&tﬁédDVs bﬁﬁ\hy@dﬁgmackle:kus al kyl, C2-18 al kenyl ,

Co- ][%e "ilrlnk chtl Xn ’furgler relates to a method of screening antiviral compounds
which comprises providing a compound of formula (A) and determining the anti-viral
activity of said compound.

Also within the scope of the invention is a metabolite of the compounds of
formula (A) made by the process of administering a compound of formula (A) to a
subject and recovering the metabolite from the subject.

The invention also comprises a method for structure-activity determination of

analogues of formula (A) compounds

(A)

wherein the substituents are defined in WO 2004/005286, comprising
(A)  preparing a compound of formula (A) in which at least one substituent
is not disclosed by WO 2004/005286; and
(B)  determining the anti-HCV activity of the compound of step (a).

DETAILED DECRIPTION OF THE INVENTION
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al koxy, C2-18 al kenyl oxy, C2-18al kynyl oxy, C

al kyl thio, C3.10 cycloal kyl, C4.10 cycl oal kenyl, C4-10
waeyasoed7kynyl , hal ogen, -OH, -CN, cyanoal kyl, PCIRS2004/043112

-NR20R21, C L18 hal oal kyl, CM 8 haloalkyloxy, -C(=OR

18 s Tl B BRI O A R O I Q%eNR
acgtlky leyelic- MNadob{ i dttn(dE abycﬁlcadnmelyéhc }I% Mbns. hﬂie%ﬁ:?ﬂibcﬂdrﬁon

I sal kyl sul fone, aryl sul foxide, fonam d

ma gentnl tp ScpehdpyateRss, and egetosyg gy qut@m 3 %0 69<@m0}1| ey (for

X%E%L P'rﬁet gl'ézélg) )Jﬁﬁl—) 'Wﬁ%ﬁl tl%f’éltdlteg{r]]lgllopythg{tj (¢ %?I&lf)él y1” rﬁ?rs to
thd saluratﬁdr}g/dﬂfbalﬂ‘dlﬁﬁﬁﬁzﬁes tﬁﬁt ar@cfzdlk;o Braniplds @f 681y @l liclude 8
Ioalng heterocycll het erocycl i c_connect ed

m%tgylmfhy IPRY} -Pawéx&@m)zym@myhaw@«wﬂﬂ-%02 bl (B 2-

w5 LOARRENIENK LBt DT ogbdsaar sk bt
m@hyaD-butyt | Jembthgt} Houtyl(R-atiR1412butyl, 1-hexyl, 2- hexyl 3-hexy1 2-
By RO ot b prbiH e Gy h Poio ery-SRRGL 2 methyl-
3- @ﬁ%ﬁ@'?ak(ﬁﬂﬁé{hyl L8 lﬁitiflo?’r%dlm'élﬁgfﬁ%t laé%ho &l ]%Zlobutyl

, 10 cycl oal ken X f re

cye elpiehajveimylc;ohsieylecycé@rbpyimy@@mqgmyd@erm 8ydbkqp|ty1 or

ex§leprORPBF MRS i Chiomalhey St Baes Byt Pl Fvine

fréib b i10 eh®dn Widohs $dcdh@k, fof Mistan@é n8fboRi¥ Nendfil, d residue
tnlrnle?hl;?t?lc;c?l(r)l?eu %yl or adamantyl.

“Alkenyl” means a hydrocarbon moiety with at least one site of double bond
unsaturation where the moiety may be acyclic, cyclic or a combination of acyclic and
cyclic portions. The acyclic portion may contain 1 to 3 carbon atoms, and each cyciic
portion may contain 3 to 6 carbon atoms. A site of double bond unsaturation may be
in a acyclic portion, a cyclic portion. In the instance of a moiety having a
combination of acyclic and cyclic portions, there may be a site of double bond
unsaturation in each of the portions. Within this definition, the term “cycloalkenyl”
refers to the double bond unsaturated hydrocarbon moieties that are cyclic. Examples
the term “alkenyl” include, but are not limited to, ethylene or vinyl (-CH=CHy,), allyl
(-CH,CH=CHy), cyclopentenyl (-CsH5), 5-hexenyl (-CH,CH,CH,CH,CH=CH,), 1-
cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl, 1-cyclohex-1-enyl, 1-
cyclohex-2-enyl, and 1-cyclohex-3-enyl. The double bond optionally is in the cis or
trans configuration.

“Alkynyl” means a hydrocarbon moiety with a least one site of triple bond
unsaturation where the moiety may be acyclic, cyclic or a combination of acyclic and
cyclic portions. The acyclic portion may contain contain 1 to 3 carbon atoms, and
each cyclic portion may contain 7 or more carbon atoms. Within this definition, the

term “cycloalkynl” refers to triple bond unsaturated hydrocarbon moieties that are
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carboxyl group of the am no acid; R25 and R26 are not
present, or are independently selected from hydrogen,

w@2@blyi7g4 C3- 10cycl oal kyl, aryl, heterocycli c, PQUTERI04/043112

each is optionally independently substituted with 1 to

Cyglﬁfgf’%im@%%g%? %@6‘?355’3? p cﬁﬁsm@r% EW“CE:Z%I @#H -

CIGEECIoY loHeSwl: LP-E Cl- 6al kyl, aryl,

and aryl aIk 170 Qg] ﬂ %\ch&l}l%a?%?’oners i soners
and BelsuffieSendiarsed in comeetidroaithaniyl, Qﬂceh{]l%rﬂr ﬂl@&llj?t groups

reJ}anentl on rOVI ges conpaunds havi ng the gener

Bsrtﬁﬁ}l%\h Ftes of subsgiintiog- $wqh@§1¥V@§PéE§é1%9carbon
ra&leawﬁfcmaatut%?y%ﬁnﬁﬁ&% Bl ﬁl%ct G2 1 DI )

bonds are adjacent to oné an ahd ’t hat
1,3-propylene i@ $£1.Cad2-), édsbutglene p{]}hﬁlﬁzCﬁo@Hngﬂbletﬁymmd:ﬁ

CI—%}(_Z%%O-S(:[JIJ Eg,:ae;gpgréy r? Sﬁdéﬁ%e)” ang -]_:>entyn3(?lt (eéﬁcdﬁ éI—szC OCH-).

"Aryl" means an aromatic hydrocarbon containingl or more rings, generally 1,
2 or 3, with 4 to 6 carbon atoms in each, ordinarily 5 or 6 carbon atoms.

"Arylalkyl,” “arylalkenyl” and “arylalkynyl” means an alkyl, alkenyl or
alkynyl radical, respectively, in which one of the hydrogen atoms, typically a terminal
or sp3 carbon atom, is replaced with an aryl radical. Typical arylalkyl groups include,
but are not limited to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl,
naphthylmethyl, 2-naphthylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl, 2-
naphthophenylethan-1-yl and the like.

As noted, carbocycles optionally are found as single rings or multiple ring
systems. Ordinarily the hydrocarbons of the compounds of formula (A) are single
rings. Monocyclic carbocycles generally have 3 to 6 ring atoms, still more typically 5
or 6 ring atoms. Bicyclic carbocycles typically have 7 to 12 ring atoms, e.g. arranged
as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, or 9 or 10 ring atoms arranged as a
bicyclo [5,6] or [6,6] system.

If the number of carbon atoms is unspecified for a hydrocarbon, typically the
number of carbon atoms will range from 1 to 18, except that the number of carbons
typically will range from 2 to 18 for unsaturated hydrocarbons and from 6 to 10 for
aryl.

“Heterocyclic" or “heterocycle” means any 4, 5, 6, 7, 8 or 9 membered single
or fused ring system containing one or more heteroatoms selected from the group
consisting of O, N or S. Heterocycles optionally are entirely aromatic, entirely
saturated, or contain 1 or more intra-ring sites of unsaturation, typically double
bonds. Multiple heterocyclic rings (one or more of which contains a heteroatom) are
bridged or spiro. Generally, the heterocyclic rings will be aromatic, and usually they

are single rings. Examples of heterocycles include oxazacyloalkyl, morpholinyl,
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G -G othioal kyl, C1.C10 al kyl -am no, Cl1-Cl10

di al kyl -am no, C3.10 cycloal kyl, CA4.10 cycl oal kenyl,
war@s043710 cycl oal kynyl, wherein each are optiPOEUB3004/043112

substituted with 1 or nore RG6;Y is selected from

R oG B ek dth Ry St

(plpq:mdsdh athjlagzolyh d:etttalilgdfbthlop}&nlyﬁtf@ﬂ’aﬁﬁg eHignys, yeel dﬁ bfragm O,

R4 are independently selected from

Pﬂwaiy&féﬁazoéaﬁiyﬂqﬂyra DYy, tattazylyh bRy, &
th.léﬁégﬂRS Iﬁgﬁgﬁl glh%d)g))ﬂ/é,h lgﬁirﬁ%&g 130%21'(11 %bemundgg(&\él
plpquna/ﬂ,)plperamyylo pyl;rolailyi’]lﬁ Bipgyrrotidyyd) MqhnSZlVltéﬁahydroﬁJranyl
i b ARSI b, . LS,
tetr@M?ﬂl@@doﬁMﬁhblmyloﬂecﬁ.ﬁ&&‘b@ﬁﬂl@hhﬁ o&é@ﬂ'rﬁ? utl g“ﬁ%&ﬁﬁe

of R25 or Is present, then elther
triaginydcqiéd. .2, 51§hrra<ém@)lyl 2HH- 1aﬁ;21-dﬁmla2ﬂﬁyl )shla]sth&abfb pymdyl

150 a‘%r%gg%eﬁlghrv# ¥ é%%ﬁewqﬁeal kagl?% 2%’ r’éOthlaZ(’lyl’

1soﬂnemm1@aﬁyamsoﬁeebgq 1 @dizbligm @razfﬁayloﬁyﬁﬂlazﬂﬁp \Hyeaddiagy
such heteroatomi s _not adjacent to th in the ring;

yrEplidingly pyirodinsd andelignrylaseingolyRd H@cbzlsﬂeﬂéﬂmia;elyepurmyl 4H-
qulﬁ’@fl%/%g)la th}ﬁuﬁlﬂpﬁ t (ﬁLﬁH&l?ld pmhtaﬂlzﬁtyl nggl%lyr?&nyl qu1h0£)ahnyi ded

quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, B-carbolinyl,

;..‘

phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
furazanyl, phenoxazinyl, isochromanyl, chromanyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl, benzothienyl,
benzothiazolyl and isatinoyl. Other suitable heterocycles are exemplified in Rigaudy
et al., Nomenclature of Organic Chemistry, Sections A-H (1979) at pp. 53-76 and
Fletcher et al., Nomenclature of Organic Compounds, Adv. Chem. Ser. 126 (1974) at
pp 49-64.

The location on the heterocycle which provides the point of attachment(s) to
the rest of the compound of this invention is not critical, but those skilled in the art
will recognize substitution sites that are optimal for compound stability and/or ease of
synthesis. Carbon bonded heterocycles typically are bonded at position 2, 3,4, 5, or
6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a '
pyrimidine, position 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5 6f a furan,
tetrah ydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole, position 2, 4, or 5
of an oxazole, imidazole or thiazole, position 3, 4, or 5 of an isoxazole, pyrazole, or
isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an azetidine, position
2,3,4,5,6,7,or 8 of a quinoline or position 1, 3, 4, 5, 6, 7, or 8 of an 1soquinoline.

Still more typically, carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-

18



10

15

20

25

30

35

I's not biphenyl; R5 is selected from hydrogen; CM

al kyl, C2-18 al kenyl, C2-18 al kynyl, CM al koxy, C 8
wa@bkdoglositeo, hal ogen, -OH, -CN, -NO2, -NR7R8, PCT/US2004/043112

hal oal kyl oxy, hal oal kyl, -C(=0)R 9, -C(=0)0R 9,

Sk P i3 AP A e ™

pyriehzibgl C%pbﬁﬁh&ﬁdﬂ, h"ﬁ’ﬂnﬁamw SCp(ﬁhﬁﬂhﬂS@ W:pynﬁ?dlﬂ-ﬁr 2-pyrazinyl,

cycl oal kynyl , or heterocyclic; i S selected

Pwpaarrkyéeﬁrpmmrwl K§rpyragnyl, -thmzexyw -th@gzolyd, (HIﬂ(Shtﬁ,Zplyl CM

I k | k d
a1 oo At Ryl Bt oL T R B, picaty
aCﬁBeﬂStdm.l Th@!a e, fichkhable; pbdkexy 1 ofbifdine, 1-aziridyl, I1-
B R S .
2-ifm B%dazd}ﬁlz cﬁe I'@lln%a}l‘ﬁ he 9%1 %garbol e, 2-
ry

RL8,” SH @ 0xy ar
1somdy]|esﬂ+rfymm,hna rapdl §tpyimhm: dad bgrrajahKo@y azﬁtlbllahkg{yln;ole

Ikylox i 8) Ikthh
PWH@?@%&P&? e, @wézww?ﬁé@yamﬁ Tinghispeling, imideegiope
imidRiolig N, I1¥I-FiRS41E bid %glﬁﬂ'ohﬂe athdseand oﬁieﬁfﬂgcon%mﬂgd R8
are i ndépendently sel ected from hydrogen,

hetgnryleas k@n)yctll kagwh fo @8sclkildytindhe fyJ and@deid nkage 51tes are a
maf¥S f%alscﬁgtq l heterocyclic, -C(=O R12; -C(=S) Rl12, an

Sulfur containing heterocycles are bonded through carbon or sulfur. They
include oxidized states such as —S(=0)(=0). In general, they are linked in the
compounds of formula (A) analogous to N-containing heterocycles.

9% ¢¢

“Alkoxy”, “cycloalkoxy”,

22 ¢

aryloxy”,

22 &C

arylalkyloxy”, “oxy heterocycle”,
“thioalkyl”, “thiocycloalkyl”, “arylthio”, and “arylalkylthio” means substituents
wherein an alkyl, cycloalkyl, aryl, or arylalkyl, respectively, are attached to an oxygen
atom or a sulfur atom through a single bond, such as but not limited to methoxy,
ethoxy, propoxy, butoxy, thioethyl, thiomethyl, phenyloxy, benzyloxy,
mercaptobenzyl and the like.

“Halogen” means any atom selected from the group consisting of fluorine,
chlorine, bromine and iodine.

Any substituent designation that is found in more than one site in a compound
of this invention shall be independently selected.

When a group is stated to be substituted with “one or more” of another group,
this typically means 1 to 3 substituents, ordinarily 1, 2 or 3 substitutents.

Those of skill in the art will also recognize that the compounds of the
invention may exist in many different protonation states, depending on, among other
things, the pH of their environment. While the structural formulae provided herein
depict the compounds in only one of several possible protonation states, it will be

understood that these structures are illustrative only, and that the invention is not
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am no acid residue |linked through a carboxyl group
thereof, or where R7 and R8 together with the nitrogen

wo oros10637let er ocycl i c; R9 and R18 are i ndependene¢T/US2004/043112
sel ected from hydrogen, OH C al kyl, C2-18 al kenyl,

. 0, Kk cl oal C kox

iR A g R s LR LB L e R

corapouads me igeadsd tof fatl heitdmitiosce Oﬁé of thehideenEbh =O R 9a, or
CH2OC(=O OR 9a where R9a is -G 2 al kyl, C6-C20
aryl, C6-C20 al kylaryl or C6-C20 aral kyl; R10 and R11

are |ndependently sel ect ed e group consisting

of hydrogen, Cl-18 al kyl, @%kenyl C3.10

cy ciamidoydcid @éfch® t@ycrdtchedl Ideriyéd freumyd mo}eG(ﬂE @hﬂng Zhe chemical

he Qr m nao_Aacid residue, [ _
for@@fﬁiﬁiﬁl# rﬁ:@@%g‘f" %rﬁmc%nés & pidp groyw qfwd*aag@iw@umng or
nil i k- L e AR i B GOl Mhea it

cyc or an amno acid ¥t eS|
hy<h0®1bmﬂgpleaiﬁecmﬁ 1 yo 8ehdonedt cﬁrteocm 1h<yxdrcag:emyl @ aiab lgydups,

al kenyl , ar
Wh%?!)'%r]‘gaﬁiekgéﬂ s are 86%6 ﬂ%g ¢ al%eiy— i ffzévf{ea kg dug wming e to
therraﬁalﬁa&,ofmoa@omfaﬁ@ ihnggpgndent |y sel ected from
hydrogen, C S al kyl, C2-1g al kenyl, C2-i8 al kynyl,

ar prt1@gtlly@heCaym;Lm¢q@ Fesidog i1 0 hygmpb@blk e¢sjdue suoeh ggymono-or
di- éﬁi&'}/l or ary? amino acids, cycloalkylamino acids and the like. Optionally, the
residue does not contain a sulthydryl or guanidino substituent.

Naturally-occurring amino acid residues are those residues found naturally in
plants, animals or microbes, especially proteins thereof. Polypeptides most typically
will be substantially composed of such naturally-occurring amino acid residues. :
These amino acids are glycine, alanine, valine, leucine, isoleucine, serine, threonine,
cysteine, methionine, glutamic acid, aspartic acid, lysine, hydroxylysine, arginine,
histidine, phenylalanine, tyrosine, tryptophan, proline, asparagine, glutamine and
hydroxyproline. Additionally, unnatural amino acids, for example, valanine,
phenylglycine and homoaxrginine are also included.

Generally, only one of any site in the parental molecule is substituted with an
amino acid, although it is within the scope of this invention to introduce amino acids
at more than one permitted site. In general, the a-amino or a-carboxyl group of the
amino acid are bonded to the remainder of the molecule, i.e., carboxyl or amino
groups in the amino acid side chains generally are not used to form the amide bonds
with the parental compound (although these groups may need to be protected during
synthesis of the conjugates).

The amino acid esters optionally are hydrolyzable in vivo or in vitro under
acidic (pH <3) or basic (pH >10) conditions. Optionally, they are substantially stable
in the gastrointestinal tract of humans but are hydrolyzed enzymatically in blood or in

intracellular environments.
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residue; R17 is MQ, wherein Mis a C3.10 cycl oal kyl
optionally substituted with 1 or nore R19, and Qis a

whomd/oend Ci - 10 al kyl optionally substituted we€Tus2004/043112
rmre R19 R19 is selected from hydrogen, C al kyl,

aI k e n ?f K & % aﬁ{ﬁ(@ljn&%{gg %Iky%ﬁt{sti%t%*}éﬁﬁ %@ﬁ%%r%xyl
amﬁkiég: bz@bdolw Kas wedt é.@estif@J a@aior.(égﬁﬂowepﬂ %XKIM ol aal deyin gﬁamdlnyl
yanoa -

lmﬁiam%%» mﬂplyl,@u@hﬁéwééw@méﬁyand!c@(aﬂqlwo_sahatecBA o;lms pgrogen

to fo laﬁ%@l?%%%ééﬁ 'tc&g(eﬁ%;r Qﬁ% ’}Il’ll% %.:(%%51 H{)&(ever g

gerﬂi_ral‘lw the mdN@i’(Du?(d})tﬁ@h&tC&dllyﬁ)o%{lﬁﬁi am1ﬁ6 ¥tid Hellee@al&td, for
G -1 _sal kyl'sul fone, aryl sul f oxi yl sul f onam de,

exaapn)e Ho-GHj, -SHECK G hoyGt-6HCHx, Q{-}’IQHQCHz- ¢Hs, -CH- C6H|5,
C
CRIAYHH AT QAT ferti s RO GHlos: 1t ot o

-Cm C@-NH@,r-Omr@Hz-@:o INFRE0) R2HL,- COOH CICHL-S Hal MORY, -(CH,).-
het roc I | Cs C haI oal k)i%lfg het erocyclic al kyl
RIBY IpRjudgs @yguanbﬂlmnwnﬁ KBxBenzyl,

r
A o e LR B S
al kynyl, aryl, C3.10 cycl oal kyl, C4-10 cycl oal kenyl,
-C( O)R 12, or -C(=S)R _12;,22 R.is, selected from
hydrogen, -OH, C 8 al M@MQ , C al koxy,

R!is generally aryl or aromatic heterocyle substituted with 1, 2 or 3 R®
wherein R® is halogen, C; .15 alkoxy; or C;.13 haloalkyl. Typically, Rlis phenyl
substituted with 1, 2 or 3 halogens, usually fluoro.

Y generally is a single bond, O, C, alkylene, C,.¢ alkenylene, C,.¢ alkynylene
or one of said groups containing 1 to 3, usually 1, heteroatoms selected from O, S or
NR'. Examples include ~O(CH,),s-, -(CHy)1.4-O~(CHa)14~, -S-(CHz)1.5-, ~(CHy)14-
S-(CH,)14-, -NR'"'-(CH,); .5, -(CH);4-NR*!-(CHa) 4 or Cs.1o cycloalkylidene.
Typically, Y is -OCH,~, -CH,0-, C,.; alkylene, C,.; alkenylene, C,.3 alkynylene, O or
a bond, but usually a bond.

In general, YR! is not any one of H, an unsubstituted Cs.;o cycloalkyl or C1-
C6 alkyl. Typic'ally YR! is halo or halomethyl-substituted (typically trihalomethyl)
phenyl (and usually 1 to 2 substituents in ortho or meta).

X usually is alkylene, alkynylene or alkenylene, typically alkylene, or said
hydrocarbons having an intrachain heteroatom, typically O or S. Examples include —
CH,-, -CH(CH3)-, -CH,-CH;-, ~-CH,-CH,-CH,-, -CH,-CH,-CH,-CH,, -(CH,),.4-O-
(CHz)24-, -(CH)24-S-(CH2)24-, -(CHy)24-NR'°-(CH,)24-, Cs.10 cycloalkylidene, Co.g
alkenylene (such as -CH=CH-CH>-) and C,¢ alkynylene. Usually, X is methylene.

R® generally is aryl or a heterocycle, typically an aromatic heterocycle. The

heterocycle génerally will contain 1, 2 or 3 N, S or O atoms in the ring, usually is

linked to X through a ring carbon atom and typically contains 4 to 6, usually 5, total
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-NR23R24, aryl, C3.10 cycloal kyl, and C4.10

cycl oal kenyl; R23 and R24 are independently sel ected
WO e@siobsres ogen, .igal kyl, or a heterocyclic foreBUSivy4/043112

taki ng C2-3 al kyl together with N of R22, which

rinp @fo%so %|R3Car%sor‘?1@feﬁ* felo¥aigi §t( i%%é%dff“ﬁ’fl t}ﬁ—l Plr 3, usually

aryl ., no aci d resi
1, Rar Bdwptiouplkydpnetinddlgl. ani no aC| d; R25 and R26 are not

I df hyd
& PERR Gt sy Baiiign K Eopiealinen e bohaterocvale

I d bly substituted
%“aﬁ@iﬁm R T oy, “hal o, OH2OH

be nBy 11§ MQ J@rﬁ@ﬁ@mtmddnmﬂof theselationd M ioarihy dThigencans

syl PRI st Rt FR et I e gal o adier

satﬁlatéﬁommlratécﬁ@ﬁﬁbﬁlaﬁ@ Or SR Jr§8sedil, temgetM NAHRE from
enbodi ment of t he present”invention provides conpounds

ringsthatrage stectyralyrsieble iBpiolegiqal systems. In general, M is a aryl or
aromatic heterocycle where heterocycle is defined above.

Q is a spacer group, and is not critical. Typically it is not cyclic and contains
from no to 3 atoms, generally C, O or S, usually C or O.

RY typically is selected from the group consisting of Cs_¢ cycloalkyl, Cs.1o
cycloalkenyl, C7-19 cycloalkynyl, halogen, aryl, aryloxy, arylthio, arylsulfoxide,
arylsulfone, arylsulfonamide, arylalkyl; arylalkyloxy (optionally an benzyloxy);
arylalkylthio (optionally a benzylthio); a heterocycle; Ci.i5 hydroxyalkyl, but
typically is an aryl or a heterocycle, and where each of said aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio, or
heterocycle is optionally substituted with 1 or more R!®, RY generally is positioned
distally to X. Optionally, R is not C(0) R'E,

R’ and R® typically are H, OH or alkyl. R'® optionally is not NR*RS.

R’ typically is H.

RS generally is halogen. Optionally, R® is not C(O)R'.

R’,R%, R, R, R®, R™ R, R, R?°, R?!, R and R** typically are
independently H or Cy.;galkyl.

R and R typically are independently OH or alkyl.

RY usually is H; Cy.igalkyl; Cy.i5 alkenyl; Cy 15 alkynyl; Ciis alkoxy;
alkenyloxy; alkynyloxy; Ci.i5 alkylthio; Cs_10 cycloalkyl; Ca 1o cycloalkenyl; Cy4.10
cycloalkynyl; halogen; OH; CN; cyanoalkyl; NO,; NR*°R*; haloalkyl; haloalkyloxy;
C(=0)R'%; C(=0)OR'?; OalkenylC(=0)OR'®; -OalkylC(=0)NRXR?; aryl;
heterocycle; -OalkylOC(=0)R'® C(=0)N(C; -s alkyl), N(H)S(0)(O)(C1.¢ alkyl);
arylalkyloxy; aryloxy; arylalkyloxy; and arylalkyl; each of which is unsubstituted or
substituted with 1 or more =0; NR*°R*!; CN; alkoxy; heterocycle; haloalkyl- or

22



10

15

20

25

(B) wherein: the dotted |ines represent an optional

doubl e bond, provided that no two doubl e bonds are
wW@ajoame3Ti4 t o one anot her, and that the dotted PCTES2004/043112

represent at least 3, optionally 4 double bonds; and

alk?%sub%&e?het@%gy P&@;?)cﬁ?zﬁ%%&:gw% la%}%dl S c))% :g

halogemp @i dsaGﬁbttthéhtﬁmhéfbl isPgenBhallVABK &1, nRWtylﬁcaalysls ﬁlﬂie?endently
bond ary Anot her " enbodi nent of th

halsg%s éKR .Rwérﬂlkcaw %hék?r%b&tl%f@ﬁpﬂadiﬂﬁ afgoxyor mul a (B)
I
aheRel k' gendh OB KRS el R BLISHN BCaRly A0

al kynyl ene.
cyqiopmiyles c}ltﬂ)dﬂ’myh di§ t}mfcofrqx)tmd B S(JBEUM&‘IT&& iRT BBRY%s either R? or

het yli t her enbodiment of the present
YeldéjTP (oé}nZ’eg E‘@n@‘&%ﬂd)suw UsGreul a (B) wherein R3
. s m [ARY & diFarstibiid fih 2 Jrlo§, Ahgbond
and My?s a%';y a er1 %’hﬁ&%w s %IRJOE t?oﬁ pr eSEnt
contmumgtd foriOmtczms d’é suad:lgarMcisl hydroadrbbay bmlaiso(d@ﬁombiey eompriées 1
and Rl is phenyl. Another enbodi ment
to %ﬁ @t?é‘d{[ﬂg§§]§g IORRPSNt i on provi des conpounds of fornul a
Q usually is a hydrocarbon chain, typically a normal or secondary alkylene,
which optionally comprises at least one oxy or thio ester. Generally Q is 1 to 6 atoms,

usually 1 to 3. Q typically is not substituted with R'®, but if it is then typically it is

* substituted with one R”. R as substituted on Q usually is halogen, nitro or cyano.

Substituents optionally are designated with or without bonds. Regardless of bond
indications, if a substituent is polyvalent (based on its position in the structure referred
to), then any and all possible orientations of the substituent are intended.

Haloalkyl or haloalkyloxy typically are —-CF3 or -OCF3.

The present invention provides a compound of Formula (A) of the following

the structure,
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(B) wherein Ris isoxazole substituted with R where Q
is a bond and Mis aryl. Another enbodi nent of the
wWEe@so6ed744 nvent i on provi des conpounds of for nuPer/B004/043112
wherein R3 is isoxazole substituted vvithan17 wher e ]9
[ not her
b B e By Kool e R R SR @hout e
Spﬁ‘ﬂﬁmﬁo& £Ch as @art/\Bé‘i\/tnﬂnDdﬁlodgy%rb ]fﬁe%ziﬁat#gﬁ(gf R&ﬁ%nralfAnd
X and. Y, a s disclosed above enbodi nent o
iR AR e ARG SEvcde § RO b copTReund 1 g
|l bond, and Ris ary
thr]EA)\not hg?ie(g%)%gleﬁ{snf ghc}{aﬁneg)f)arihe@gr?te i nvention provides
c onpbe puserdfinvention fratheCprowties eicompouad 6f Fotindal( XKy bthe,
folgz -10 taI E?Inyl ene or C2-10 al kynyl ene. Anot her
BRI I of  t he present invention provides conpounds
of formula (C) wherein Ris heterqcylic. Another
enbodi ment of the presant |nvent|o~ provi des conpounds
of formula (C) wher I C substituted
wth RL7 where Qis [a bon » ' . Anot her
enbodi ment of the j [ i des conpounds
of formula

having antiviral activity as determined following the procedures taught throughout the
Specification, such as in Part B ;‘Methodology For Determination Of Antiviral And
Cytostatic Activity” in the Examples Section. Preparation of this compound is taught
throughout the Specification, such as in Example 8A.

Formula (A) depicts optional single or double bonds. It will be understood
that the bonds are present such that the aromatic nature of the nucleus of formula (A)
is preserved, i.e., these formulas are intended to embrace all possible tautomers. For
example R* or R?® will be absent if the ring N to which they are bonded as indicated
in the formula is linked to a flanking ring carbon atom by a double bond. On the
other hand, R*® or R% may be present when the N atom to which it is bonded as
indicated in the formula is linked to its flanking carbon atoms by single bonds only; in
this case aromaticity is accommodated by other substituents, e.g. where R* or R* is
0XO.

The term "prodrug" as used herein refers to any compound that when

administered to a biological system generates the drug substance, i.e. active
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(C wherein Y is a single bond, and Rl is

phenyl . Anot her enbodi nent of the present invention
w@e@sioaizg4 conpounds of fornula (C) wherein R3 PGI/US2004/043112

i soxazol e substituted with RL7 where Qis a bond and M

e A0 DL SR, T 1 PSSO

cha:rﬁmxla*mﬁtmngbl,k;ﬁ]btdlym@ dndvbt meRbdlivbIRngcdDrétian®PNA @odtublis

. unsof fornula(A) are optionally
th"é&r?ﬁ?/@ﬁ@ﬁ Y\mdd nﬁ?& ﬁj &um of adberaprutipilly-astive spapewid.

The conpounds of formul a (A) are adm nistered in
therapeutically effective anmounts to subjects (humans
or animals) in need of antiviral therapy, in

parti cular for inhibiti ng tmgd,i%gg ection, gr owt h or
replicatign of Flaviviridae and Picornaviridae,

espbeftan |0§ths\9wpomk§9 SisH Wastswbiteted with gppropiéate selected
fur AYEMELL e %r n%ﬁ%&va&ﬁl&%g Bhod-g aqﬂggewe%eﬁe @ﬁ&%ﬁm D%ups

antivir oun I SES provi

whixhrspieematel ﬁofn drnorctivé mhibA))ryamdlpdeﬁ@dmﬂgi m@aﬁoﬂlana@yStemllcalag}
maq‘c?twh‘% ai,d conmpound. Al so within the scope of

YSiss ez yetis plsryage. QﬂbYtsﬁ@e CORPRQFRES Bpndgaard,

Hah® F‘ﬁ%@l ﬁrﬁ) }?{ﬁﬁ@tl&b’oftﬁ?@dreés@ GET olmlgﬂg%e%f%ﬂ(; S
conpouRd ornmul a sSu J g

_eVLdeP_I!@_é(bféﬂll),t% ngmaatdeLasﬁJ] aatH. Bundgaard, Eds. Harwood

Academic Publishers, pp. 113-191). These prodrug moieties can serve to enhance

solubility, absorption and lipophilicity to optimize drug delivery, bioavailability and
efficacy. A “prodrug” is thus a covalently modified analog of a therapeutically-active
compound. A prodrug moietyof course can be therapeutically active in its own right..
Exemplary prodrug moieties include the hydrolytically sensitive or labile
esters (~CO2R’) of carboxylic acids (~CO.H) or other functional groups with an
acidic proton which is bound to the imidazo[4,5-c]pyridine compounds of the
invention. The R’ group of such hydrolytically sensitive or labile esters may include:
(i) acyloxymethyl esters ~CH,OC(=0)R®*; and (ii) acyloxymethyl carbonates
~CH,0C(=0)OR** where R** is C;~Cj alkyl, C,—Cs substituted alkyl, Cs~Cy aryl or
Ce—Cyp substituted aryl. A close variant of the acyloxyalkyl ester, the
alkoxycarbonyloxyalkyl ester (carbonate), may also enhance oral bioavailability as a
prodrug moiety in the compounds of the invention. An exemplary acyloxymethyl
ester R group is pivaloyloxymethoxy, (POM) —CH,OC(=0)C(CH3);. An exemplary
acyloxymethyl carbonate prodrug moiety is pivaloyloxymethylcarbonate (POC)
—CH,0C(=0)OC(CHas)s. Cleavable moieties capable of acting as prodrug
functionalities are optionally linked at any tolerant site on the compound of this

invention, for example R? and any of its substituents.

Excluded Compounds
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The invention al so conprises a nmethod for
structure-activity determ nati on of anal ogues of

wo ooosib344 A) conpounds (A) wherein the substi t PERUS2084/@43112
defined in WO 2004/005286, conpri sing (A) preparing a

A | ea on . .
bty Plrsst i Sl Beiles ol it ted somtia s S8 esed ipempaprior
artdﬁbﬁhm (b g dxient amﬂefdr@}ée acdftactivy aPhovelts- eanpenid of
p. (a). DETAI LED DECRI PTI ON OF THE | NVENTI ON' Al kyl "
step/@hﬁl@u@&@%d@%@wgwdh@ew By h?bNitf@lﬂv\ﬁleth@ apnlecﬁmnéwwell as
I Y,
an A ?o%ngg %i{ﬁ%:lg%%q 1%_%1& rgfgf%gli:ea%a%%ng? 1n10¥] m%ﬂlb%@ %t% a‘ﬁd a%y%ﬁ%r
corBp@aidb oneratloiok theaslsins adithis hfificAion £6 Iﬁb’amd"!/eBoi do ﬁot posses an

. carbon atonms (for ex met hyl cycl ohexyl ). Wthin
nveRti e et 9T ATE Péwou%wfefémﬁwa‘alyé%m kyl" refers to the

LB A R e o o

'gemqirfomyula (A) Whergl , 2- et hyl - | - propy! (i - Bu) 2-butyl

( S t yl Ang oﬁ% st?trgglﬁé#@]&b Li%)’ugwfgegg Xre a cep%ef?)slgor)ln or
wh@i%irhﬁh)%/ l‘s?bs*ﬁ%%lts;y}l( :?’Ynﬁt Ig;RT k; byt rrég% ﬁl’; lgze[ﬁ%g)rﬂ gyr%’us Uh¥te
pargcwtetl i Tidah azaﬂohcycb[ﬁét(ﬂ@dté’zenp&-nnw

3- nﬁat)hyl Tﬁe @&%%)éfuﬁd is 5[@-p11¥er1d1n—1-yl-ethyl)—2-(4-hydroxyphenyl)-1H—
imidazo[4,5-c]pyridin-5-ium bromide (X=ethyl, Y=bond, R'= phenyl substituted in
para with OH, R* = H, R*= piperidinyl, and R, R = H) ( as disclosed in example 52
of EP 1132381);

(c) The compound is 4-[5-(2- {4-[Bis-(4-fluorophenyl)-methyl]-piperazin-
1-y1}-ethyl)-5H-imidazo[4,5-c]pyridin-2-yl]phenol (X=ethyl, Y=bond, R'= phenyl
substituted in para with OH, R*’=H, R3=heterocycle with 2 N heteroatoms, wherein
one N i1s substituted with an arylalkyl consisting of CH(Phenyl),, wherein each phenyl
carries an F in para) ( as disclosed in example 54 of EP 1132381);

(d) The compound is 4-[5-(3-{4-[Bis-(4-fluorophenyl)-methyl]-piperazin-
1-y1}-propyl)5H-imidazo[4,5-c]pyridin-2-yl]phenol (X=butyl, Y=bond, R'= phenyl
substituted in para with OH, R* = H, R*= heterocycle with 2 N heteroatoms, wherein
one N is substituted with an arylalkyl consisting of CH(Phenyl),, wherein each
phenyl carries an F in para) ( as disclosed in example 55 of EP 1132381);

(e) The compound is 5-(phenylmethyl)-5H-imidazo[4,5-c]pyridine
wherein phenyl is substituted with CONR'’R!® and R" is a branched C3 alkyl and R'®
is phenyl (X=-CH,- ; Y=bond ; R1:hydr0gen ; R?=H ; R’=phenyl substituted with 1
C(=0) R'®, wherein R'® is NRR'®, with R'* and R'® a branched C¢ alkyl ; R* = H) (as
disclosed in example 35 of US 5,302,601);

® The compound is 6-(SH-imidazo[4,5-c]pyridin-5-yl-methyl)-N-
(1methylethyl)-N-phenyl-3-pyridinecarboxamide (X= -CH,- ; Y=bond ; R'=
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3-pentyl, 2,3-dinethyl-2-butyl, 3,3-dinethyl-2-butyl,
cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl,
weyasop7epyl , cycl obutyl, cyclopentyl, cycl ohep€lUS2004/043112
cycl ooctyl and the like, or a C7.10 polycyclic

j drocarb .adj.cal ¢ing from7 to J@ .
@bl PR RIS b P TR Mgl D R wherein
R'TigINRIYR \®, WhireRt Y+ iobaype] atsemty ety P@gareloyéd in example 6

" Al kenyl " means a hydrocarbon noiety with at |east one
OfQSHé%Eéﬂébuble bond unsaturation where the noiety may

b i [Woe | ' f (G} —
cycly poft FREOHL R BoBPI BRHRR el o PR e

hy@&ogar ,m&mtliﬁ%s,é arthbesdhhaytotyde, B0 prtigillan®yysdinyla furdnyl,

tqo 6 carpon.,atons, Asite of .double bond.unsaturation
susfiplasioh 1 aupercin Kot SR 5 aug eRperpS Ao R ap 8
st . ot . : L oL
ond R A0ERE' B, TRLOL I RS AR iy o
in jrondilarisaethyhalildnod mCeackcloflkyhén pati¢ulangyclopéntyl or t hi s

finjti ., the, I k [ " f th
cviiamhLon gntlosnEin TS FoafSEEr ocar bon 1o ot es that are
cycc. fxa H&hﬁ&lﬂdﬁ@latc%ﬁbﬁlﬂ' WRYh X4 Nedudsz= hiHd -lle%

not l'injted to, ethylene or vinyl (-CHCHa), ally
hyqro@rp:B=EhHR’= 5§ tleoiberstelmapéro¢yols HY partibulaex pyrydinyl-oCifranyl,

suqzs%eg\%@éﬁ %‘JZ %’gﬁ & r% R?J:Zcééﬂagepﬁgﬁéljﬁ@%ﬁ R!%= Cs.y0 cycloalkyl or
CilySyhmeex: | -enyl, 1-

i) The compound is 2,6-bis(1,1,-dimethylethyl)-4-[[2-(5H-imidazo-[4,5-
c]pyridin-5-yl)ethyl]thio]-phenol hydrate and/or 2,6-bis(1,1,-dimethylethyl)-4-[[2-
(5H-imidazo-[4,5-c]pyridin-5-yl)propyl]thio]-phenol hydrate (X=CH*-CH- ;
Y=bond ; R'= hydrogen, R*=H, R3:thioary1 substituted with three R, wherein R®=2
branched Cyalkyl in meta and OH in para) (as disclosed in example 6 of
WO096/12703);

)] The compound is 5-[2-(Biphenyl-4-yloxy)-ethyl]-5SH-imidazo[4,5-
clpyridine (X=CH,CH,, Y=bond, R'=hydrogen, R*=H, R*=phenoxy substituted with
1 R' in para, wherein R'” =benzyl ; R*=H) (as disclosed in W096/11 192);

k) The compound is 5-[2-(4-Phenoxy-phenoxy)-ethyl]-5H-imidazo[4,5-
c]pyridine (X=CH,CH,, Y=bond, R'=hydro gen, R>=H, R’=phenoxy substituted with
1 R' in para, wherein R'"=phenoxy ;R4:H) (as disclosed in W096/11192),

{)) The compound is [5-(4-Fluorobenzyl)-5H-imidazo[4,5-cJpyridin-2-yl]-
methylamine (X=CH,, Y=NR"!, wherein R''=methyl, R'=R*=H, R*=phenyl
substituted with 1 R'7 in para, wherein R® is F, R*=H, R’=H) (as disclosed in
EP76530);

(m)  The compound is 2,6-bis(1,1,-dimethylethyl)-4-[[3-(5H-imidazo-[4,5-
c]pyridin-5-yl)propyl]thio]-phenol hydrate (X=CH,-CH,-CH, , Y=bond; R'=
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cycl ohex-2-enyl, and |-cycl ohex-3-enyl. The doubl e
bond optionally is in the cis or trans configuration.

wO 2008963744 neans a hydrocarbon noiety with a | PEBFUSINE043112

site of triple bond unsaturation where the noiety my

hy(%g/ e8LYOLECRGHELAG Péub%ti&%’ggviv@g{; i@ gwﬁ%@cl%%hitbg?q%ﬂgd 4

’C pottions: e acyc

alkgD v fiieta ahdt@H 3n paRHER dREEE inaW gAY Cl i ¢ portion
may contain 7 or more carbon atoms. Wthin this

def (Wi t i dhe compovndris+{ 2ydiPhamlipatityloxstrhegoxyn-athl pd-
- Y Leti t i.C.
im P SO, QIGO0 LRl KoLK MBS
sublstituitddeslith @ ,rllzlz ﬁiqzlzlrell, wlﬁli;ﬁﬁ?\@]lj]f bcr@yiz@sy)c(us:ﬂi@ﬂeml in or

- - I tynyl. T S iXx "-ene" used in
WQ%Q&YZ&O?] \?MPt% ZI kyl , eaI Eenyl and al kynyl groups

f t 4 | € S Off-imi i

CobEDP LS S RdlnR S A by Bhoxy SRho S Birb L Bt imidazold.
clpiyridine (§=ChlyCHaCE,, thohnil R Fagtdtogen, iRl RérshehoGHRb}tituted
with (R e Aot R al e Gbsied Bpge Ry el (1D (e
diséibsddHn)w 0961 92)pr opar gyl (- CH2CDC-), and 4- pent ynyl|

MAryl" means an aromatic
hydfcar Bbecoopauaidns g 2-[41(4Tdeeopliengsy)-glenexytdtlyyl - SH2

i il B DSR0N- ALl poLd RO D
subsafiyddab iy 1R®"in pRaNShé@BindR Yphenody keBytitu® in para with F; R*=H)
(as disclosed in W096/11192);

(@ The compound is 5-[3-(4-Phenylmethyl-phenoxy)-propyl]-5H-
imidazo[4,5-c]pyridine (X=CH,CH,CH,, Y=bond, R'=hydrogen, R*=H, R*=phenoxy
substituted with 1 R® in para, wherein Ré=benzyl; R*=H) (as disclosed in
WO096/11192);

(r) The compound is (1H-Indol-3-y1)-[3-(2-methyl-5H-imidazo[4,5-
clpyridine-5-carbonyl)-phenyl]-methanone (X=-(C=0)- or SO,, Y= CH,, R'=H,
R’=H, R*= phenyl substituted with 1 RS, wherein R® is C(=0) R'®, wherein R is
indole) (as disclosed in US 5,486,525);

(s)  The compound is 4 or 3-[(2-methyl-5H-imidazo[4,5-c]pyridin-5-
yDmethyl]-benzoic acid alkylester or 5-[4 or 3-(alkoxycarbonyl-phenyl)-methyl]-2-
methyl-5H-imidazo[4,5-c]pyridine, in particular 4 or 3-[(2-methyl-5H-imidazo[4,5-
clpyridin-5-yl)methyl]-methyl ester (X=CH,, Y=CH,, R'=H, R*=H, R*=phenyl
substituted at the para or meta position with one R'’, wherein R!” is (C=O)R',
wherein R'®=alkoxy) (as disclosed in US 5,486,525)

®) The compound is 5-[(fluorophenyl)methyl]-2-amino-5-H-imidazo[4,5-
c]-pyridine (XR> = fluorobenzyl, Y=NR!! with R'!'=methyl, R'=H, R% R®, R4:H) (as
disclosed in US 5,137,896);
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al kynyl radical, respectively, in which one of the

hydr ogen atons, typically a termnal or sp3 carbon
wW@r@i063784 r epl aced with an aryl radical. Typi ceCT/US2004/043112

aryIaIkyI groups include, but are not limted to,

benzyl , I 2-ph | e - -yl
napﬁ'phyl ? E&Bﬁo@dﬁ? E@f@g’;klutoao ﬁﬁ%neth%—%—ﬂl-ﬂndazom 5-c]-
pyrzdmaatmmbmtybemﬁmdte mmap;ntebneb@mz%/i fludobenzyl, Y = C=0)R'?
chophen | et han- and the like. As noted
wn@a#? sk optH @nalﬁ 10 o diselosst RS 58 or

E pI eTflé @&n m§4 %’}?%Bﬁﬁéﬂg}ﬁnétﬂg}) By(ﬁfp%ﬁﬁfn@f’ 9ﬁné%f1yl)

the ounds

5Hmmazyp4 5-c]pryﬂdbmcay1d I1te$11}gﬂﬁmhairid¢ sbﬁ‘(l)éR%—bbloﬁ)Hethg Y=

to still re typically 5 6 rin
Cligc TP%PeE‘QF’é(gE( fhé%l éaffqlsymegé Axm%sn for ¢ Charpie (1971),
747“1@ 718 arranged as abicyclo [4,5], [5,5], [5, 6]
Fq s ystem or 9 or 10 ring atons arranged as a

b| ciel o 1F5¢ 6dmpounidas 6}(4£3I$¢repherﬂyfmethgl)-ﬁe(#baethyiﬁpipaahnﬂ-

t j S Lfied for 3h rbo ica t he
s B S P R B Ry S i Gebr oY 1OHTaR Sxcopt
pipEﬂ@Iné/I IReé =neiper) (& d1§@6§@”§] Jlﬂ*HéIQﬁkﬁeyCH@Iﬁll:al fs%e&?y fsé&f@n%%]
to 18 for unsaturated hydrocarbons and from6

Physagal @rgamc (‘1%6)940%%562916" or "heterocycle" means any 4,
5, PX) ' Compounds ps% lar?y comlgound 9 on page 160, Cleve et al.
“Liebigs Ann. Chem. 747:158-171 (1971);

(y)  Compounds, particularly compounds 19 and 20, of Kiyama et al.
“Chem. Pharm. Bull. 43(3):450—460 (1995); and

(z) Compounds, particularly compound 14, of Medereski et al. “Tet.
Lt.748(48):10549-10558 (1992)

The compounds of the invention optionally exclude those compounds
according to the general formula (A) as described above, wherein (a) Y R' is not
phenyl para substituted with OH, or (b) is H, an unsubstituted Cs.1o cycloalkyl, or C;.
¢ alkyl.

The compounds of the invention optionally exclude those compounds
according to the general formula (A) as described above, wherein R is not H, Y is
not NR! with R Ci- alkyl or methyl, and/or YR! is not monomethylamino.

The compounds of the invention optionally exclude those compounds
according to the general formula (A) as described above, wherein R! is a phenyl
substituted with 1R®, R® is C(=O)R'® and R™® is t-butoxy.

The compounds of the invention optionally exclude those compounds
according to the general formula (A) as described above, wherein R' is not
piperidinyl and is not piperazinyl substituted with methyl.

The compounds of this invention exclude those compounds disclosed by WO

2004/005286, in particular the compounds in table 8 thereof.
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or fused ring system containing one or nore

het eroatons selected fromthe group consisting of O N
WoRr00S0634et er ocycl es optionally are entirely arPORUSZ4/043112

entirely saturated, or contain 1 or nore intra-ring

Si t f om eut%éé 8&@&% ﬁ%?gentl ? 1(3 do “ﬁlﬁ ots)g ?ndxs’%cg I%(R3 is the
defﬁ@ﬂiﬁrﬁl ivalbigtte mastuemuoarre 4@@3&8@ G(OR-‘N(RTI RR2) set forth on
CGener al %@ t he heterOC)écllc rings wl be aromati c,

columy lubingdd ip qohepn Zrlmesio g iles Patﬂg§,30@>@ﬂrﬁpéﬁleocfompalable
d1s<§18§1ﬁ§ﬁ1%§ﬂ rﬁéral %})%Jafg@egfa‘%éﬁ%%ﬁ%{ ﬁpgéﬂa’c 0260} which

dls@wur@lysl hereivﬂympms@wrmebtborateatlfyabﬁedameyr i dyl
idyl), .thiazoly tetrah%drot hi o?henyl furanyl,

§ ﬁ: ﬁbmomwn%mhls lﬁy?rgwywptla% hose HywhichiRny |

S e e e
aryl, _aqqphemjmyndyﬂbenbﬂnzi m dazol yl', piperidinyl, | _

P PR D) L o B P LIS e RV Shhe o

ExdiBp1E @b&s@ t@%&é}ﬁxbozmo‘?z Eﬁ&ﬁ%@ﬁ%@@ﬁ@&ﬁ 4, 990.518, Examples 1
t et rahydroqui nol i nyl, tetrahydroisoqui noli

to ij@dé&?all\emm%&mhﬁxaﬂmmsah@df gs é’a‘@m 7303241, ¥Exampta| Iyt
| az] 2,5- h
US ZRIBEp 1Y 598 0 e Ao R AR g WO TR0, Examples 1-

20 mﬁp@ems@ @a@ﬁw 227 B8 AxAples Mt bR nylofvwb%maomﬂwdm
2Hp i sot hi azol yl, isothiazol edin

comBuRty HOA. S49Ka S AIC, phabgn 1565y WA PAJH192.

Lo R b ¥ o e iepiapPtalS s s e whch K i
equ%lflt g 1!he %ilgs\ﬁlrubture ——(CHz)n-Het-C(O)-N(RI)(R ) set forth on column 1,
line 41 to column 2 line 24 of US Patent 4,990,518.

The compounds of this invention do not include the compounds expressly
disclosed in the patents listed in the Background of the Invention above, in Chemical
Abstracts acc no. 1987:18435 and in Chemical Abstracts acc no. 1983:594812.

The compounds of this invention do not include the compounds expressly
disclosed in Justus Liebigs Annalen der Chemie (1971), 747, 158-171 or in the
Journal of the Chemical Society [section B]: Physical Organic (1966), 4, 285-291.

Optionally, the compounds of this invention exclude those compounds

wherein YR' is one of the substituents designated R" in column 5, lines 22-38 of US
Patent 5,486,525 and/or R? and/or R are one of the substituents collectively

designated R* and R"” in column 5, lines 38-53 of US Patent 5,486,525,

Optionally, the compounds of this invention exclude the compounds found in
any patent family member of any published or issued patent specifically recited in this
application.

Finally, the compounds of this invention optionally also exclude the

methylene homologues of the foregoing known compounds excluded from the scope
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i soqui nol yl, quinolyl, phthal azinyl, naphthyridinyl,
gui noxal i nyl, qui nazolinyl, cinnolinyl, pteridinyl,
wdansoed7azol yl , carbazol yl, b-carbolinyl, PCT/US2004/043112

phenant hri di nyl, acridinyl, pyrimdinyl,

o BRPRONHIRH 0 U USRI RSP ) Mo s

ﬂmmahﬂaﬁﬂbfdlnyl i m dazol i nyl, pyrazolldlnyl
pyrazolinyl, plpera2|nyl |ndoI|nyI |SO|ndoI|nyI

qui nucl i di nyl, oxazol|d|nyLQﬁh@ﬂzotr|azolyl

b
b Z 2 ?g? E&ﬁﬁ]ﬁ&*ﬂk Bgﬁfzﬁo ?Ig}élgl 11btﬁn %%%%égkes :@%qucecgrﬂm these
compourR f’ﬂlb@ﬂﬁvm Yerpesurabe of xedpITikky etk iseiRigmudynato gy,

| atur.e of Organic Chen1stry, Sections A-H
clﬂpli]@%@@yapaff jaenogtiornd fieEpation amase oder fiesmencl at ur o

of JTATaS 1 %ﬁ J
49- %8 T g .@ggg?l on %)an ? e ﬁ}ﬁ?@r ge?e(é Iue %ﬁﬁ%ﬁ% gg Bs
as 4 teagqo ifort elmﬁlr@tanabhahema@able btﬁbtnkimg spetifiofllst teehe polppeptide,
f this invention is .n tic but. t hose skJIIed
to i cpHbSuiAF Oa 1o auSRE o T e SPRBBOIRie ¢
rec@@ﬂlké@épltfoﬁé ReRFuRebSdARhdihEY BRI AEmERSRNRS compositions
synt hesi s. rbon bonded hete€rocycles typically are
themfmgue @ﬂeﬁﬁ @s intteroredates3n the, prSparmomOﬁﬂntlhoqhys fod iusein

oBSAH Gghyy opehg o B B g rRGShE S
or B¥# A dl nctRSctpr@duck. The cdmpOiinds 28d u@fﬁl%ﬁﬁismg antibodies
against otherwise non-immunogenic polypeptides, in that the compounds serve as
haptenic sites stimulating an immune response which cross-reacts with the
unmodified conjugated protein.

Conjugates of the compounds of formula (A) with immunogenic polypeptides
such as albumin or keyhole limpet hemocyanin generally are useful as immunogens.
The polypeptides are conjugated at the same sites denoted for amino acids. The
metabolic products described above may retain a substantial degree of immunological
cross reactivity with the compounds of the invention. Thus, the antibodies of this
invention will be capable of binding to the unprotected compounds of the invention
without binding to the protected compounds. Alternatively the metabolic products
will be capable of binding to the protected compounds and/or the metabolitic products
without binding to the protected compounds of the invention, or will be capable of
binding specifically to any one or all three. The antibodies desirably will not
substantially cross-react with naturally-occurring materials. Substantial cross-
reabtivity 1s reactivity under specific assay conditions for specific analytes sufficient
to interfere with the assay results.

The immunogens of this invention contain the compound of this invention
presenting the desired epitope in association with an immunogenic substance. Within

the context of the invention such association means covalent bonding to form an
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tetrahydrofuran, thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4, or 5 of an oxazol e,

w0 pdodaghe or thiazole, position 3, 4, or 5 of PENUS2004/043112

isoxazole pyrazol e, or isothiazole, position 2 or 3
ri di ROS] tii
lml%](;)l% on ijuggpee(y hen Bpp 11?0&7%]6? h%XtBJFe 0;0 Bl Cﬁ’g?e tly l?ﬂ’nr&
map@ils bofcdmbidatich ofthe fbove. 8mudoSni@Sutseaees inclhdd@ijuvants
Still more typically, carbon bonded heterocycles

sucghrfs [Faernd’s.adiivarly immanegepicqypteing spel asaviral, ckeyial, agast, plant
an(garﬁ%'éi ‘%M%?eﬂi’%]dgy %ﬁﬁ&ﬁ %Jka ol mﬁnlﬁj géelﬂ& in, serum albumin,

Fim nyl

boﬁn@ﬂiyrcrgldmﬂml ar s5ytp:yln tnypﬁn mlhbltcﬁ ;g 1hiﬂn§hd@¢hlc polysaccharides.
2-pyrazi yr.azi nyl yrazi nyl, pyrazin I
Typicg] le(ympou&dgh Ying &eﬁmciare @Ethﬁ riasz@rifpltom s

cor Rl Al B IR 61 B P RO e Biridl R AR & 2
polgﬁmrrpd)ml (qndﬂlatllytblflﬂncﬁcﬁnaé)zdroésdhﬂ@ng dgeati Metholds fo’k-the
magufgf:tﬁ.g&? ?fbl}aﬁyqnp Eqr@arqé@v?ﬁ%%a qui Sﬁegn({ a%zyoof the methods

usea Hef@t&i%i—‘é)fok @@mughtin@hgﬁt%ﬁ’é ﬂorlﬁ;nmﬁl @1‘119 %6%113@pt1des or the like are
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ot her cont al ni ng heterocycles are well-known
thetimgy@ossie pehstange.t he art, and their | nkage sites are

a W%lgéllf&e% %5& dqul conjugated to a site on the compound of the

invention distant from the epitope to be recognized.

The conjugates are prepared in conventional fashion. For example, the cross-
linking agents N-hydroxysuccinimide, succinic anhydride or alkN=C=Nalk are useful
in preparing the conjugates of this invention. The conjugates comprise a compound
of the invention attached by a bond or a linking group of 1-100, typically, 1-25, more
typically 1-10 carbon atoms to the immunogenic substance. The conjugates are
separated from starting materials and by products using chromatography or the like,
and then are sterile filtered and vialed for storage.

Animals are typically immunized against the immunogenic conjugates or

~ derivatives and antisera or monoclonal antibodies prepared in conventional fashion.

The compounds of this invention are useful as linkers, spacers or affinity
(typically hydrophobic) moieties in preparing affinity absorption matrices. The
compounds of the invention optionally are bound covalently to an insoluble matrix
and used for affinity chromatography separations, depending on the nature of the
groups of the compounds, for example compounds with pendant aryl groups are

useful in making hydrophobic affinity columns.
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Sul fur containing heterocycles are bonded through

carbon or sulfur. They include oxidized states such as
w0 2860637¢4+0). I n general, they are |inked in tP€I/US2004/043112
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desi gnatl on that 1s oun nore one S
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substitutents. Those of skil art wlT al so
r ecdgaiompetls of Hds nypmourede Iabfsleﬂhgth detectable moieties such

biotin, radioisotopes, enzymes and the like for diagnostic purposes. Suitable

techniques for accomplishing the labeling of the compounds of formula (A) are well
known and will be apparent to the artisan from consideration of this specification as a
whole. For example, one suitable site for labeling is R17 or R19.

More typically, however, the compounds of the invention are employed for the
treatment or prophylaxis of viral infections such as yellow fever virus, Dengue virus,
hepatitis B virus, hepatitis G virus, Classical Swine Fever virus or the Border Disease
Virus, but more particularly flaviviral or picornaviral infections, in particular, HCV
and BVDV. |

The therapeutic compound(s) of this invention are administered to a subject

mammal (including a human) by any means well known in the art, i.e. orally,

‘intranasally, subcutaneously, intramuscularly, intradermally, intravenously, intra-

arterially, parenterally or by catheterization. The therapeutically effective amount of
the cémpound(s) is a flaviviral of picornaviral growth inhibiting amount. More
preferably, it is a flaviviral or picornaviral replication inhibiting amount or a flaviviral
or picoraviral enzyme inhibiting amount of the compounds of formula (A). This is
believed to correspond to an amount which ensures a plasma level of between about
Ipg/ml and 100 mg/ml, optionally of 10 mg/ml. This optionally is achieved by
administration of a dosage of in the range of 0.001 mg to 60 mg, preferably 0.01 mg
to 10 mg, preferably 0.1 mg to 1 mg per day per kg bodyweight for humans. These

are starting points for determining the optimal dosage of the compound of this

33



10

15

20

25

30

35

invention may exi st in many different protonation
states, dependi ng on, anong other things, the p H of

wo b@sneEmyi ronment. Waile the structural for muPEEUS2004/043112
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si de oup of atyral ly-occurring or known synthetic

amgptpdthe o wag(sgﬁ% fhes %Pl&on&mt%ﬂgn arg diyideosnisesey trok wl-

i - i ]

untt b2 Y O S RAs VR Rl oot iy T ByARR A, AR

upen thepatholdgic simdi@ticphtaibe teatedy the hattant’afcorditibn akd thg nhinee of
an no agiﬁgtto. t he. remai nder of the conpound of this

the; GapMmop: h(‘i)’t‘ﬁvffﬁ'&nty the amino acid residue is a
hy dixepbebiventi &gl dH@e SHCIhe 3$alRNAr &2

ami no aci ds, cycloal kyl am no aci ds andé@hs'g)é:eiffsg.iﬁ%dhg
compinpberairiay be mpgle by shalyeing dessquantifieationaif thesinterdctingslbativeen
ind%idgé’l%%gdsi, lrllﬁngs Hl%siltlei:dtiéjne&%éct principle described by Chou et al. in Adv.
Enzyme Reg. (1984) 22:27 or tests such as, but not limited to, the isobologram
method, as previously described by Elion et al. in J. Biol. Chem. (1954) 208:477-488
and by Baba et al. in Antimicrob. Agents Chemother. (1984) 25:515-517, using ECsg
for calculating the fractional inhibitory concentration.

Suitable anti-viral agents for inclusion in combination antiviral compositions
or for coadministration in a course of therapy include, for instance, interferon alpha,
ribavirin, a compound falling within the scope of disclosure of EP1162196, WO
03/010141, WO 03/007945 and WO 03/010140, a compound falling within the scope
of disclosure of WO 00/204425, and other patents or patent applications within their
patent families, in amounts of 1 to 99.9% by weight compound of this invention,
preferably from 1 to 99% by weight, more preferably from 5 to 95% by weight as can
be readily determined by one skilled in the art. Such co-administered agents need not
be formulated in the same dosage form as the compound of the invention. They
optionally are simply administered to the subject in the course of treatment along with
a course of treatment with a compound of formula (A).

The present invention further provides veterinary compositions comprising at
least one active ingredient as above defined together with a veterinary carrier
therefore, for example in the treatment of BVDV. Veterinary carriers are materials
useful for the purpose of administering the composition and are excipients which are

otherwise inert or acceptable in the veterinary art and are compatible with the
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Nat ural | y-occurring am no acid residues are those
residues found naturally in plants, aninmals or

won@sotgs4 especially proteins thereof. PolypeptT/igmo4/043112
nost typically will be substantially conposed of such
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are hydrolyzable in vivo or'in vitro und _
isolation methods by which the compounds are obtained. Typical counter ions

include, but are not limited to ammonium, sodium, potassium, lithium, halides,
acetate, trifluoroacetate, etc., and mixtures thereof. It will be understood that the
identity of any associated counter ion is not a critical feature of the invention, and that
the invention encompasses the compounds in association with any type of counter ion.
Moreover, as the compounds can exist in a variety of different forms, the invention is
intended to encompass not only forms of the compounds that are in association with
counter ions (e.g., dry salts), but also forms that are not in association with counter
ions (e.g., aqueous or organic solutions).

Metal salts typically are prepared by reacting the metal hydroxide with a
compound of this invention. Examples of metal salts which are prepared in this way
are salts containing Li+, Nat, Ca+2 and Mg+2 and K+. A less soluble metal salt can
be precipitated from the solution of a more soluble salt by addition of the suitable
metal compound. In addition, salts may be formed from acid addition of certain
organic and inorganic acids to basic centers, typically amines, or to acidic groups.
Examples of such appropriate acids include, for instance, inorganic acids such as
hydrohalogen acids, e.g. hydrochloric or hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like; or organic acids such as, for example, acetic, propanoic,
hydroxyacetic, benzoic, 2-hydroxypropanoic, 2-oxopropanoic, lactic, fumaric,
tartaric, pyruvic, maleic, malonic, malic, salicylic (i.e. 2-hydroxybenzoic), p-

aminosalicylic, isethionic, lactobionic, succinic oxalic and citric acids; organic
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acidic (pH <3) or basic (pH >10) conditions.

Optionally, they are substantially stable in the
w@awsne7mt est i nal tract of humans but are hydrPCT/E8H04/043112

enzymatically in blood or in intracellular
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hydroxyl , C6-C7 aryl, tgu_ani di nyl, imdazolyl, indolyl,

andsgplfanyia pgids, GLiChakivialfoaidParetaskifonpasiheesulipg: al so

oy ifyablEic, Ind BTG, Pl ASafeRLRUE SR HARR0I T
si d@hgrompoonds df ties atntial inyhude diersolvages doinmal with the

cog@%@?%ﬁ?@; FA@%&@?@@@&% as g;g’x@ég]g’(h?&lra%gs,zélcoholates
ot AR 0 o ORI St Slpbapa S o
un-i@H2edCER welbakizwitfeGigbic foroNHRdanthbiraGhy Bithisko@hinetric

2) - NH2. 8 al so, i ncl udes | -guani di noprop-3-yl,
amBﬁl?%é;;%}”a%ﬁ%}%ﬁ%zw . imidazol -4-yl, indol-3-yl,

et hexyRBRIAYd valith 86 Bp¥RIFERY InveliiRb tosafeiBPte 0BRbSunds

Rlis generally aryl or aromatic heterocyle substituted

of fgirmulal(A)2vigh o genehemenmadily as dea¢rdrgdabo@. The amino acid
typically is one bearing a side chain with a basic or acidic group, e.g., lysine, arginine
or glutamic acid, or a neutral group such as glycine, serine, threonine, alanine,
isoleucine, or leucine.

Salts of acids or bases which are not physiologically acceptable may also find
use, for example, in the preparation or purification of a compound of formula (A). All
salts, whether or not derived form a physiologically acceptable acid or base, are

within the scope of the present invention.

Isomers

The term "isomers" as used herein means all possible isomeric forms,
including tautomeric and stereochemical forms, which the compounds of formula (A)
may possess, but not including position isomers. Typically, the structures shown
herein exemplify only one tautomeric or resonance form of the compounds, but the
corresponding alternative configurations are contemplated as well. Unless otherwise
stated, the chemical designation of compounds denotes the mixture of all possible
stereochemically isomeric forms, said mixtures containing all diastereomers and
enantiomers (since the compounds of formula (A) may have one or more chiral
centers), as well as the stereochemically pure or enriched isomers. More particularly,
stereogenic centers may have either the R~ or S-configuration, and double or triple

bonds optionally are in either the cis- or trans-configuration.
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i al koxy; or Q.\ haloalkyl. Typically, Rlis phenyl
substituted with 1, 2 or 3 halogens, usually fluoro. Y
w@emsied7hy i s a single bond, O G _6 al kyl ene, PCRUS2004/043112
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[ I 0
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thosg'g‘(tlg'g't Cb@e er%an@;h%)egg% %Izﬁﬂa’of ’t}{eqmérgroﬁ ch bé Qﬂ%}a%ed

subBarltLallmfmeazf lite yipposng f;naﬁzomelabj( e n;eltlmdesu(:ls aa:fmrrastlon of

qugH: (g,rp%rﬁ élsmg op?lceﬂly actlve resg%nl}/gl aeg%relfs (%tereocgemlg%ry of Carbon
Compounds," (1962) by E. L. Eliel, McGraw Hill; Lochmuller, C. H., (1975) J.
Chromatogr., 113:(3) 283-302). Separation of isomers in a mixture can be
accomplished by any suitable method, including: (1) formation of ionic,
diastereomeric salts with chiral compounds and separation by fractional
crystallization or other methods, (2) formation of diastereomeric compounds with
chiral derivatizing reagents, separation of the diastereomers, and conversion to the
pure enantiomers, or (3) enantiomers can be separated directly under chiral
conditions. Under method (1), diastereomeric salts can be formed by reaction of
enantiomerically pure chiral bases such as brucine, quinine, ephedrine, strychnine, a-
methyl-b-phenylethylamine (amphetamine), and the like with asymmetric compounds
bearing an acidic functionality, such as carboxylic acid and sulfonic acid.

The diastereomeric salts optionally are induced to separate by fractional
crystallization or ionic chromatography. For separation of the optical isomers of
amino compounds, addition of chiral carboxylic or sulfonic acids, such as
camphorsulfonic acid, tartaric acid, mandelic acid, or lactic acid can result in
formation of the diastereomeric salts. Alternatively, by method (2), the substrate to be
resolved may be reacted with one enantiomer of a chiral compound to form a
diastereomeric pair (Eliel, E. and Wilen, S. (1994). Stereochemistry of Organic
Compounds, John Wiley & Sons, Inc., p. 322). Diastereomeric compounds can be

formed by reacting asymmetric compounds with enantiomerically pure chiral
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R3 generally is aryl or a heterocycle, typically an
aromati c heterocycle. The heterocycle generally wl|
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AS, OP(+) and OT(+). Appropriate eluents or mobile phases for use in combination

with said polysaccharide chiral stationary phases are hexane and the like, modified
with an alcohol such as ethanol, isopropanol and the like. ("Chiral Liquid
Chromatography" (1989) W. J. Lough, Ed. Chapman and Hall, New York; Okamoto,
(1990). "Optical resolution of dihydropyridine enantiomers by High-performance
liquid chromatography using phenylcarbamates of polysaccharides as a chiral

stationary phase", J. of Chromatogr. 513:375-378).

Metabolites

The present invention also provides the in vivo metabolic products of the
compounds described herein, to the extent such products are novel and unobvious
over the prior art. Such products may result for example from the oxidation,
reduction, hydrolysis, amidation, esterification and the like of the administered
compound, primarily due to enzymatic processes. Accordingly, the invention
includes novel and unobvious compounds produced by a process comprising
contacting a compound of this invention with a mammal for a period of time
sufficient to yield a metabolic product thereof. Such products typically are identified
by preparing a radiolabelled (e.g. C14 or H3) compound of the invention,

administering it parenterally in a detectable dose (e.g. greater than about 0.5 mg/kg) to
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Formulations

The compounds of the invention optionally are formulated with conventional
pharmaceutical carriers and excipients, which will be selected in accord with ordinary
practice. Tablets will contain excipients, glidants, fillers, binders and the like.
Aqueous formulations are prepared in sterile form, and when intended for delivery by
other than oral administration generally will be isotonic. Formulations optionally
contain excipients such as those set forth in the "Handbook of Pharmaceutical
Excipients" (1986) and include ascorbic acid and other antioxidants, chelating agents
such as EDTA, carbohydrates such as dextrin, hydroxyalkylcellulose,
hydroxyalkylmethylcellulose, stearic acid and the like.

Subsequently, the term "pharmaceutically acceptable carrier" as used herein
means any material or substance with which the active ingredient is formulated in
order to facilitate its application or dissemination to the locus to be treated, for
instance by dissolving, dispersing or diffusing the said composition, and/or to
facilitate its storage, transport or handling without impairing its effectiveness. The
pharmaceutically acceptable carrier may be a solid or a liquid or a gas which has been
compressed to form a liquid, i.e. the compositions of this invention can suitably be
used as concentrates, emulsions, solutions, granulates, dusts, sprays, aerosols,
suspensions, ointments, creams, tablets, pellets or powders.

Suitable pharmaceutical carriers for use in the said pharmaceutical

compositions and their formulation are well known to those skilled in the art, and
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the structure referred
active ingredients.

Suitable surface-active agents, also known as emulgent or emulsifier, to be
used in the pharmaceutical compositions of the present invention are non-ionic,
cationic and/or anionic materials having good emulsifying, dispersing and/or wetting
properties. Suitable anionic surfactants include both water-soluble soaps and water-
soluble synthetic surface-active agents. Suitable soaps are alkaline or alkaline-earth
metal salts, unsubstituted or substituted ammonium salts of higher fatty acids (Co-
C2), €.g. the sodium or potassium salts of oleic or stearic acid, or of natural fatty acid
mixtures obtainable form coconut oil or tallow oil. Synthetic surfactants include
sodium or calcium salts of polyacrylic acids; fatty sulphonates and sulphates;
sulphonated benzimidazole derivatives and alkylarylsulphonates. Fatty sulphonates
or sulphates are usually in the form of alkaline or alkaline-earth metal salts,
unsubstituted ammonium salts or ammonium salts substituted with an alkyl or acyl
radical having from 8 to 22 carbon atoms, e.g. the sodium or calcium salt of
lignosulphonic acid or dodecylsulphonic acid or a mixture of fatty alcohol sulphates
obtained from natural fatty acids, alkaline or alkaline-earth metal salts of sulphuric or
sulphonic acid esters (such as sodium lauryl sulphate) and sulphonic acids of fatty
alcohol/ethylene oxide adducts. Suitable sulphonated benzimidazole derivatives

preferably contain 8 to 22 carbon atoms. Examples of alkylarylsulphonates are the
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phoéﬁffém% ac‘icgés‘t)éf%ﬁc? H atdlaﬁct%ﬁ)cﬁct R{f;ﬁ’fehf? ﬁlé&srle?@ ahor grogylene

present Inve rovi

oxmmrw@hmj)holﬁpﬁ@ rSmtﬁalé phosphotlipids fal thxs\purlg)ss trelthé hidteral
having _antiviral activity as determ n?d foll gwi ng the

(origingtiag @‘Pgsamlalalgwlfaﬂfr%@ eutynthstic ghespbelipids phihe Sghathin or
e o Lo SRS A TRt BEL HLPBIIS e,
phoSphatldglglyd@rmqaa\ysaia:@thm),fcatdlohpmprﬂrpdanyiph®phamixgﬂ}tcholine

S RAIESREEL L SaRic? 25 T Exarnl e o

e s b Sk
denvgtmer@@ﬂw@dlen@ls dattytdlendwls, tatimdcads, aliphatin s dr pamides
con%ammg % legs|t|12%gr %h bzlltgmts i h%nnI%cr)lecule alkylarenesulphonates and
dialkylsulphosuccinates, such as polyglycol ether derivatives of aliphatic and
cycloaliphatic alcohols, saturated and unsaturated fatty acids and alkylphenols, said
derivatives preferably contairing 3 to 10 glycol ether groups and 8 to 20 carbon atoms
in the (aliphatic) hydrocarborn moiety and 6 to 18 carbon atoms in the alkyl moiety of
the alkylphenol. Further suitable non-ionic surfactants are water-soluble adducts of
polyethylene oxide with poyl ypropylene glycol, ethylenediaminopolypropylene
glycol containing 1 to 10 carbbon atoms in the alkyl chain, which adducts contain 20 to
250 ethyleneglycol ether grouaps and/or 10 to 100 propyleneglycol ether groups. Such
compounds usually contain firom I to 5 ethyleneglycol units per propyleneglycol unit.
Representative examples of n.on-ionic surfactants are nonylphenol -
polyethoxyethanol, castor oil polyglycolic ethers, polypropylene/polyethylene oxide
adducts, tributylphenoxypoly ethoxyethanol, polyethyleneglycol and
octylphenoxypolyethoxyethamol. Fatty acid esters of polyethylene sorbitan (such as
polyoxyethylene sorbitan trioleate), glycerol, sorbitan, sucrose and pentaerythritol are
also suitable non-ionic surfactants.

Suitable cationic surfactants include quaternary ammonium salts, particularly

halides, having 4 hydrocarbom radicals optionally substituted with halo, phenyl,

- substituted phenyl or hydroxy/; for instance quaternary ammonium salts containing as

N-substituent at least one C8C22 alkyl radical (e.g. cetyl, lauryl, palmityl, myristyl,
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stem generates the
(M&Eubhehmg 1Ceob. ARidgeaood, Ne\ﬁu b1tsep,f19§ﬂ3p mramaas@bﬁmmlz d

reacti enz zed che ctlon
ed (Frer 3&1@& VifRir 9801 %Jobﬁfl?y@ﬁ@?ﬁ iz $1g 46h éél}eml,qal
[ a aI ently nodified anal og or | atent
Puﬂgs?%{ggt?o aﬁ?ﬁg:bzlgebﬁl al ly-active conpound. Prodrugs

Cer Caimpouidstdi¢he trvpotiodsndéderiphysihegicalip atédpwbﬁka\‘m'fs th

appropr, at.e .sel ct fu ctionalities ap e.o
oA d e e forpilDE b anofns a e vgies
any\fbuféhp‘f@@ﬁfaﬁattﬁ thé @&icﬁﬁoﬁfé bd/edtéd]) 'sQi'ta{‘tﬂ’é %&&@Qﬁ&ﬂg oral

during netabolism systemcally, 'inside a cel by

reckp).drastlyopisal @wiyding |ogu]@r,émag@@nd @ublbgusbmgm% end parenteral
(1ng Egl%cgl? gl.%g)&:l%tg%lg%acgfar dp%e Se§g§§ gﬂtgzgﬁgggll fn%rtath%galoafnd
epidural). The preferred route of administration may vary with for example the
condition of the recipient.

While it is possible for the active ingredients to be administered alone it is
preferable to present them as pharmaceutical formulations. The formulations, both
for veterinary and for human use, of the present invention comprise at least one active
ingredient, as above described, together with one or more pharmaceutically acceptable
carriers therefore and optionally other. therapeutic ingredients. The carrier(s)
optimally are "acceptable" in the sense of being compatible with the other ingredients
of the formulation and not deleterious to the recipient thereof. The formulations
include those suitable for oral, rectal, nasal, topical (including buccal and sublingual),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous,
intradermal, intrathecal and epidural) administration. The formulations may
conveniently be presented in unit dosage form and may be prepared by any of the
methods well known in the art of pharmacy. Such methods include the step of
bringing into association the active ingredient with the carrier which constitutes one
or more accessory ingredients. In general the formulations are prepared by uniformly
and intimately bringing into association the active ingredient with liquid carriers or
finely divided solid carriers or both, and then, if necessary, shaping the product.

Formulations of the present invention suitable for oral administration may be

presented as discrete units such as capsules, cachets or tablets each containing a
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Devel opnent (1991), P. Krogsgaard-Larsen and H.
Bundgaard, Eds. Harwood Academ c Publishers, pp.
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s B e ARSIl SOYL SNV 188 fh o o o
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actyer dispsgageaNioi @Pf;'%waé{iwwgwﬁdw 182 sugtgple
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enhance oral bioavailability as a prodrug noiety In

The tabletompy apitmally be keatedomsstarethandimay ke digrinanated so as to
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POC
app(lied a)s a topical ointment or cream containing the active ingredient(s) in an

-

amount of, for example, 0.075 to 20% w/w (including active ingredient(s) in a range
between 0.1% and 20% in increments of O.1% w/w such as 0.6% w/w, 0.7% w/w,
etc), preferably 0.2 to 15% w/w and most preferably 0.5 to 10% w/w. When
formulated in an ointment, the active ingredients may be employed with either a

paraffinic or a water-miscible ointment base. Alternatively, the active ingredients

‘may be formulated in a cream with an oil-in-water cream base. If desired, the

aqueous phase of the cream base may include, for example, at least 30% w/w of a
polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such as
propylene glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol
(including PEG400) and mixtures thereof. The topical formulations may desirably
include a compound which enhances absorption or penetration of the active ingredient
through the skin or other affected areas. Examples of such dermal penetration
enhancers include dimethylsulfoxide and related analogs.

The oily phase of the emulsions of this invention may be constituted from
known ingredients in a known manner. While the phase may comprise merely an
emulsifier (otherwise known as an emulgent), it desirably comprises a mixture of at
least one emulsifier with a fat or an oil or with both a fat and an oil. Optionally, a

hydrophilic emulsifier is included together with a lipophilic emulsifier which acts as a
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cham esters known as Crodamol CAP may be used, the last three being preferred

esters. These may be used alone or in combination depending on the properties

required. Alternatively, high melting point lipids such as white soft paraffin and/or

liquid paraffin or other mineral oils can be used.

Formulations suitable for topical administration to the eye also include eye
drops wherein the active ingredient is dissolved or suspended in a suitable carrier,
especially an aqueous solvent for the active ingredient. The active ingredient is
optionally present in such formulations in a concentration of 0.5 to 20%,

advantageously 0.5 to 10% particularly about 1.5% w/w. Formulations suitable for

topical administration in the mouth include lozenges comprising the active ingredient

in a flavored basis, usually sucrose and acacia or tragacanth; pastilles comprising the
active ingredient in an inert basis such as gelatin and glycerin, or sucrose and acacia;
and mouthwashes comprising the active ingredient in a suitable liquid carrier.
Formulations for rectal administration may be presented as a suppository with
a suitable base comprising for example cocoa butter or a salicylate. Formulations
suitable for nasal administration wherein the carrier is a solid include a coarse powder
having a particle size for example in the range 20 to 500 microns (including particle
sizes in a range between 20 and 500 microns in increments of 5 microns such as 30
microns, 35 microns, etc), which is administered in the manner in which snuff is

taken, i.e. by rapid inhalation through the nasal passage from a container of the
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para with OH R2 = H R3 piperidinyl, and R4, RS = H)
( as disclosed in exanple 52 of EP 1132381); (c) The

W@ 0050637d4 | S PCT/US2004/043112
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e conp
demfe[éi}\&i%hbtheﬂtﬁempélﬁrcfdgamsophenyl )--raet hyI ] pi perazinl -

I )5H-i m dazo[ 4, 5-c] pyri di.n-2-yl ] phenol
{x}—Bgrfﬂyﬁgtwsw?@le vagal AdmiBishation H’%&’elpﬁesﬁlétﬁé 3§y t h
el
pesqitiss ot ATl BN St Priall BRUFLPRLF Bhraining n
addiporsiosthe mqlveﬁngﬁbd(ﬁitesuy]h y@rierstesraed knncezemhl thhertytb bearri es
an F in para) ( as disclosed in exanple 55 of EP :
APPIYAB1) . (e) The conpound is

5- ( pheRYAERE Byitabiotdr bﬁE‘eH@?&‘l’ Llﬂrrﬁmﬁ}ﬂrﬁi/cfd Htinge Mi\f‘é’oﬁb Bnd non-

phenyl is substituted wth 6 and R15
aquspangbield 11@@0t@mlsylutlan$jwm may mmauylan(léoxmmts buffersb ond

v B s T e R P B ot
intdided ede@slerdtfandl dgMéous aR4 nen MudAs sterile suspensions which may
include suspending agents and thickening agents. The formulations may be presented
in unit-dose or multi-dose containers, for example sealed ampoules and vials, and may
be stored in a freeze-dried (lyophilized) condition requiring only the addition of the
sterile liquid carrier, for example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile
powders, granules and tablets of the kind previously described.

Preferred unit dosage formulations are those containing a daily dose or unit
daily sub-dose, as herein above recited, or an appropriate fraction thereof, of an active
ingredient.

It should be understood that in addition to the ingredients particularly
mentioned above the formulations of this invention may include other agents
conventional in the art having regard to the type of formulation in question, for
example those suitable for oral administration may include flavoring agents.

Compounds of the invention can be used to provide controlled release
pharmaceutical formulations containing as active ingredient one or more compounds
of the invention ("controlled release formulations") in which the release of the active
ingredient can be controlled and regulated to allow less frequency dosing or to
improve the pharmacokinetic or toxicity profile of a given invention compound.

Controlled release formulations adapted for oral administration in which discrete units
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di scl osed in exanple 35 of US 5, 302,601); (f) The
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(as disclosed in exanple 6 of US 4,990, 518); The
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and R15 and R16 are, either a C-18 alkyl, in
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particu cycl opent
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d Wherei 0 cycl oal ky
medgactydm kleh'@hb other ?tbmeiesmdmds’mgs 31161:1 meﬁ(olds include colloid

dru’gldehvery sysl'%é/ms J]é/ f Boso L nn{:rospfleglrr]esd %%groLmhlglons nanoparticles,

nanocapsules and so on. Depending on the route of administration, the
pharmaceutical composition may require protective coatings. Pharmaceutical forms
suitable for injectionable use include sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation thereof. Typical carriers for this
purpose therefore include biocompatible aqueous buffers, ethanol, glycerol, propylene
glycol, polyethylene glycol and the like and mixtures thereof.

In view of the fact that, when several active ingredients are uised in
combination, they do not necessarily bring out their joint therapeutic effect directly at
the same time in the mammal to be treated, the corresponding composition may also
be in the form of a medical kit or package containing the two ingredients in separate
but adjacent repositories or compartments. In the latter context, each active ingredient
may therefore be formulated in a way suitable for an administration. route different
from that of the other ingredient, e.g. one of them may be in the fortm of an oral or
parenteral formulation whereas the other is in the form of an ampoule for intravenous

injection or an aerosol.

Synthetic Methods

The compounds of formula (A) are prepared using a series of chemical
reactions well known to those skilled in the art, altogether making up the process for

preparing said compounds and exemplified further. The processes described further
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2,6-bis(l,I,-dimethylethyl)-4-[[2-
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hydrate (X=CH2-CH2- ; Y=bond ; R1= hydrogen, R2=H,

ore ALY, B Ao RS i hEflo Mo bl R BE SoB B8 o

present éxvempibe 6 of V\D96/ 12703) (i) The corrpound is
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of @ o Vi tern R e ﬁéﬁﬁg%theuc
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HafftsenclitvdoWnt 2i Bn T. Harrlson and Shuyen Harrison, 1974; Vol. 3, Louis S.

Her G PR WHEert o Igk b -erpHar Bt R [EACRgOL K Leroy G.
WaﬂBZH‘H,w%—aBHW' 6, Mf‘éﬁiél‘l}'lgﬁﬁth%st\peﬂ asFﬂ{Zircth DaAdvanced
wherein R6 is F, R4H R5= (as disclosed in

Or@m@@mmtry rﬁhltﬂq@dl@ pddelth Wiley & Sons, New York, 1985),
"C(%ngregér% Je (I)rgalqlc '?y%ﬁ%swt EXIethlty[ étratggy % é?ﬁgfaen%y n Msodem

Organic Chemistry. In 9 Volumes", Barry M. Trost, Editor-in-Chief (Pergamon
Press, New York, 1993 printing).

Exemplary methods for the preparation of the compositions of the invention
are provided below. These methods are intended to illustrate the nature of such
preparations, and are not intended to limit the scope of applicable methods.

Generally, the reaction conditions such as temperature, reaction time, solvents,
workup procedures, and the like, will be those common in the art for the particular
reaction to be performed. The cited reference material, together with material cited :
therein, contains detailed descriptions of such conditions. Typically the temperatures
will be -100°C to 200°C, solvents will be aprotic or protic, and reaction times will be
10 seconds to 10 days. Workup typically consists of quenching any unreacted
reagents followed by partition between a water/organic layer system (extraction) and
separating the layer containing the product.

Oxidation and reduction reactions are typically carried out at temperatures
near room temperature (about 20°C), although for metal hydride reductions frequently
the temperature is reduced to 0°C to -100°C, solvents are typically aprotic for
reductions and may be either protic or aprotic for oxidations. Reaction times are
adjusted to achieve desired conversions.

Condensation reactions are typically carried out at temperatures near room

temperature, although for non-equilibrating, kinetically controlled condensations
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produ&s of tblyrfoldbwuag (pK:c@k@CHqutwmﬁbmdzparmbd isg]t;itedgmd/orﬁﬁmlﬂpd
phenox %ubstltuted wth 1 R6 in para, wherein
pﬂcﬁéﬂb‘ﬁé‘ﬁ%ﬁ}u SUHLEN PIRCEHS-n para with F; R4=H) (as

di SThOReds I'ieal¥P Srtdeatid @2 treatifdnt PRI IXRQU B ah Bontacting,
5-[ 3- (4- Phenyl net hyl - p enoxy) proopyl | - 5H m dazol

miing rejqpipe; alloveng w-repEOMNEHRE nto-¢ootadt, aRd fhdr tayens colR@wHin
the %%_fgr mrdlcaﬁng that one or more chemical entities is treated in such a manner as
to convert it to one or more other chemical entities. This means that "treating

compound one with compound two" is synonymous with "allowing compound one to

non

react with compound two", "contacting compound one with compound two",

"reacting compound one with compound two", and other expressions common in the
art of organic synthesis for reasonably indicating that compound one was "treated",
"reacted", "allowed to react", etc., with compound two.

"Treating" indicates the reasonable and usual manner in which organic
chemicals are allowed to react. Normal concentrations (0.01M to 10M, typically
0.1M to 1M), temperatures (-100°C to 250°C, typically -78°C to 150°C, more
typically -78°C to 100°C, still more typically 0°C to 100°C), reaction vessels
(typically glass, plastic, metal), solvents, pressures, atmospheres (typically air for
oxygen and water insensitive reactions or nitrogen or argon for oxygen or water
sensitive), etc., are intended unless otherwise indicated. The knowledge of similar
reactions known in the art of organic synthesis is used in selecting the conditions and
apparatus for "treating" in a given process. In particular, one of ordinary skill in the
art of organic sysnthesis selects conditions and apparatus reasonably expected to

successfully carry out the chemical reactions of the described processes based on the

knowledge in the art.
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10

15

20

.25

30

35

substituted wwth 1 R6 in para, wherein R6=benzyl;
R4=H) (as disclosed in WOO6/11192); (r) The conpound

WO 200810637 dol - 3-yl ) -[ 3- (2- met hyl - 5H i m dazo[ 4, BET/US2004/043112
c] pyri di ne-5-carbonyl ) - phenyl ] - net hanone (X=-(C=0 - or

SO2 = H, = = phen substi.t dwth 1

ro. MkErGHen pficex ioplied iR s B prtale b Ff oy
andlégs dfithedpesifid ekomplarpmdBBak20ducts hbohRe The APk taiions?

or. 3-[(2-nethyl -5Hi m dazo[ 4, 5-c] pyridin-5- yl)nethyl]
deSpﬁélﬁlgé}lléalﬁ%m@Xmiﬁ of ergraie syathesig are gpplicable to such modifications.

ot By PO A OE o BRI e PR pavpmattesieton o
pro@ufté Zomeoreydnotier amd/dafrah4tadting materials. The desired products of
e R T B TEL B o S5LS) (2SR iy S
oS08 06,4 0 U Wi it i FEA gy
sepitationoimyolyn diilgphase extraction, crystallization from a solvent or solvent
i B R B el S
an}l_?ifgrﬁlge?%f gﬁﬁlgdﬁgr_clﬁdiﬁg%ﬂgxﬁﬁfp%? 89 bRelb o ofidh «88Bhed U)
chrpyngtography) higlh, opgderm] omlewlpyessws-liquichéldamatodrabhy,|small scale
anc?ﬁ/ﬂé%%%tg\ge'ntﬁi;ﬁ ’r)tlyglgﬁ%#: 51%1%%%%%&1% asn\?vteﬁ )éls te%l?xtlialrles(o)f(lsnggﬂ
scale thin layer and flash chromatography.

Another class of separation methods involves treatment of a mixture with a
reagent selected to bind to or render otherwise separable a desired product, unreacted
starting material, reaction by product, or the like. Such reagents include adsorbents or
absorbents such as activated carbon, molecular sieves, ion exchange media, or the
like. Alternatively, the reagents can be acids in the case of a basic material, bases in
the case of an acidic material, binding reagents such as antibodies, binding proteins,
selective chelators such as crown ethers, liquid/liquid ion extraction reagents (LIX),
or the like.

Selection of appropriate methods of separation depends on the nature of the
materials involved. For example, boiling point, and molecular weight in distillation
and sublimation, presence or absence of polar functional groups in chromatography,
stability of materials in acidic and basic media in multiphase extraction, and the like.
One skilled in the art will apply techniques most likely to achieve the desired
separation.

Suitable methods for making the compounds of this invention also are found
in WO 2004/005286, in particular schemes 1 — 13 therein.

Another synthetic route to 5-benzyl-2-phenyl-5H-imidazo[4,5-c]pyridine and

analogues is shown in scheme 1.
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with RI12 = nethyl, Rl1= H R2, R3, R4= H) (as disclosed
in US 5,137,896); (v) The conpound is
WG 2(080&3THor ophenyl net hyl ) - 2- (pi peri di n-1 -yl met PgT/S2004/043112
5H i mi dazo[ 4, 5-c] pyridine and its di hydrochl oride salt
Sche®31= chlorobenzyl, Y = -CH2-, Rl piperidinyl) (as
“disclosed in Justus Liebigs Annal en der Chemie (1971),
747 158-171) ; &m& FH& M onpound i s

4-.Ghkzor opt‘?‘é t hyl ) - 2- ( 4- Npl perazd:n Byl met h
{g I ) 5Hi m dazo “5-c] pyridin (XRE r obén zyI Y
M= = pi per azinyl, R®_neL (a ;, di cI osed

Ryl JoﬂlH@aI wisdbhe, p@dCSOC|ﬁy ection BJ
Physi cal Orga?ﬂ% (ﬁé@%) 4, 285- 291) (x) Compounds,

particul arly conmpound 9 on page 160, Ceve et al.
"Liebigs Ann. Chem 747:158-171 (1971); (y) Conpounds,
particul arly conmpounds A9-andi20, of=¥ yBrma et al.
"Chew1 Pharm Bul | . 43[3) : 450- Zbanw 1995); and (z)
E Sit part| cul ar V. co. g of Medereski et
aI ‘\'1 et. ."48(48)[: 10549- 10558 (1\9'92) The conpounds
s i t| on optlional | y exclude those conmpounds
Dok M aly L
R—r

Vi o
o

<

The following list includes carboxylic acid reactants which may be employed
in the condensation, ring closure reaction of Scheme 1. The compounds so produced
will bear the residue of the acid at the site of YR'. Optionally, the remainder of the

molecule will be as in any of the compounds of examples 2-7.
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according to the general

above,
WOWRa/0&3444 or ( b)
cycl oal kyl

or G

formula (A) as descri bed

wherein (a) Y RL is not phenyl
is H an unsubstituted C3-10 PCT/US2004/043112

6 al kyl. The conpounds of the

para substituted

i nvention optionally exclude those conpounds accordi ng

to the general fornula (A as described above, wherein
AcidRL is not H Y {siwot NRL1 {mEfy RIT -6 al Kyl of mw
nethyl and/or ¥R1 is n mpnonet hyl am na. The
of the2b8vidtifon pptH.o y exclude | hod&9.199
accorgling to tlhe pefier ormula (A)| as
above| wherein[ R1||i Odubst i fut ed
R6 is|C(=O) R18 and R18 is tdbutoxy. [The
of the inventifon pptionally®%xclude | hose
corpoghds—acecorfing—to—the - as— |
c above zﬁﬁéﬂ& n RL|li \t P Heridinyl and 24099
rper azi nyl substitured i th yl . The cpnpounds
F i $ inventiopn exclude tho ompounds di sc| osed by
004/ 005286, |in partijcul pr the conpounds in|table 8
dgr eof . The conpounds of| thjs invention optionplly
@ cltde those ip which XR3 |s the definitiona
eftvratent—to—the—sHhstrHuct pre
, (&2)n-Y-0(0-N RBS(IRD) [set | for t h 156.204
= b e,
HO Y4 HO S
F
F 174.558 o 189.173
> jen
HO Y 5y
ol A
N
cl 191.013 113.072
Q% = Ho Y
e
HO Yy 4 / .
Cl Q
HO, & 214.219 HO {ii} 146.144
— 0 —
5 152.148 e | CH, 137.137
o
HO N
o, OH
CH,
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colum 1,

line 49 to colum 2 line 38 of US Patent

5,302,601 and the conparabl e disclosure in any nenber
wobosses7pat ent fam |y of US Patent 5,302,601, MMII/TR2004/043112
di sclosure is herew th expressly incorporated by

ref erence,,The cq s pf this invention optipna
‘F%Sggmn &%igﬁgRS com 174 158
j i.+tient § desi|gnated ap " , In
Fpar ticul N yl, |[aryl phehox)
T thig inventipn ¢ incl ude
t he conpo of |[Exanpl e B5 ¢f US Patent 05, 302,601,
Exanple 6 of US Rat ent 4,P90]518, Exanples 1 tg 5 of
LEDPatent 4,988, 10/B4. B5&ANpl e$| 1-5 ofo US, Pat ent 200.213
A e 39 of [US Patent 534371896, tlhe
conpound| of | WQ-95%2 9, Exanples 1-
Pat ent 5, p27 les 3 and/or 11
{ d/ or conpou ~10A, 347C, 349C,
354C, 355C and/orf 356 C of W 11192. The conpounds
of this invention optionally tege those in ich XR
is equivalent to|the subsfru¢
(u-lz@n Het-C(O - I\ set—fortgrom cotumT {5 hiH
colum 2 i 1g05%10f US| Pat ent 4,890, 518. Theﬂ)o'513
ounds of thig inventipn ¢o tficl ude t he
expresgly O
OH
F
o 0
Cl 191.013 (M 252.272
) — 0;\(’ I—I )T\
\ B e,
S 5
Cl #
165.191 O, 0H 250.256
Q
H CH, N” S
N
214.219 0 216.21
0 = 4 ‘\ AN
0" f — — OH
HO F
Q F 206.118 — 216.21
F F
Mo '
HO O HO
]
& 194.229 = L 277.116
" thﬁd/~=mﬁ Br N 9
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di sclosed in the patents listed in the Background of

the I nvention above, in Chem cal Abstracts ace no.
wa2®3/048485 and in Chenmical Abstracts ace no. PCT/US2004/043112

1983:594812. The conpounds of this invention do not

t hey conpg pressg|y disclosed in Justu

il onP RSP (1671), 7 58171 or 215251
pr t he Chen1ca| bpCi et ion B]}

Physi cal Organic |[(1966), @, PB5-2 Cptlonally, t he

conpounds of thig inventipn R hos® conpgunds
wherein YR is ong of the pubstitdients designatgdd R in

colum 5 lines 22-38 of US P 5 Patent 5,486,525

R1dB823ne| of |t he substd tuents 215.251
ifgnat ed Rl4 m §, lines
t 5,486,pH25 ; he
i nvention fie cbnpourlds
found in any patént famlly m any pidbl i ghed or
issued patent specificallly rgcited 'n this

attron. Fi cofpounds—of—thrs—Tnvyentiogn
I:;ally al so PQC ude tlhe thytiene Ronol ogugs c}26114
dr.egoi ng knpwn conp undahéxc fromthg
of lthi s i nvention. It ig udflers ood that g
onp optionally excl yded a|$@gln Hudes the|salts
thereof. Utilitigs
HO O 112.084 0 129.139
HO
\ Jﬂ\‘w
Om [ ]
o
- 0 128.151 H,C 143.165
Q_{ H i h
| oH o A 3
5
O 4
HO M 124.099 Q —H
M >{ > 124.099
0 = HO % Ij
) 0 200.213 CH, 127.099
0::[ OH
CH, oH PN
' M'-“?:/ 0
0 F 201.201 9% 126.114
A 0
F by
“‘f’% D
F i CH
T:ji}_J%Q 112.088 R o 292 938
M 8
= CH F oH
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The conpounds of this invention, or the netabolites
produced from these conpounds in vivo, have a | arge

woeosee37ef uses. They are useful in imunol ogyPCT/US2004/043112
chr omat ogr aphy, di agnostics and therapeutics, anong

ther fdelds. The coapsups of formula (A) are
ﬁ€§§}gg%ted to i munogenic p0|}R§ptl esyasia re gent174158
o0

gftlng ant|i bodi es fapg bi ndi

speC|f| ally to tthe pol ypeptide,fito ounds or
to their netaboli|lc products iéh r et ai
LTmronotogrcatty—reG oyt epHtoepes—{sites—-ot—anttbody

H i ndipng).« ese inﬁZﬁo enj c ,onp05|t|o'$ thereforezaig66

I™&s interngdiates iph the prepara

Oant bodiles A or us y contjrol, or

the Titke, or in & 16,1% 2 of for|mul a
(A) or their nove pfodudts. The congounds
are useful for rai Ddi es agathst ot her|w se
non-i nmunogeni ¢ pol ypept i in that t t e conpqunds

serve as hapteni ¢ sites sftinplating a “ mune rlesponse

nmodi fi ed conj ugatled
protﬁin. Conj ugat ppounds @f fornul 4 (A21.279
t nogeni c | pol ypeptf dep| such as mn qr
hole i npet heénocyani nf general | seful |as
wpdgens. The pol ypeptildes|jare pnjiugat ed at [t he

sanme|sites denot¢d for anfi no ag@ N CH,

0 — 166.175 Br 0 257.107
Pt T
s CH

Q
\
CH,
HO CH, 137.137 o 223.614
I v Q
7 G §
0 —~
e ! OH
k()
Hi>_4<::}k_<j—ﬁ\ 204.267 HD 140.141
B
0 _/ d;ﬁ_ﬂgh“g
NN\ CH,
F 141.101 0 0 176.17
HC}_&M Il : f
HO
4 W
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met abol i ¢ products descri bed above may retain a
substanti al degree of inmunol ogical cross reactivity

Wowak/0631e4 conpounds of the invention. Thus, thBCT/US2004/043112
anti bodies of this invention will be capable of
bi nding to the unpr l cQ unds the i nventi
oW t filout, bi ndi ng tlo tzg?%g)tec g%anSnds. 188.128
ngtively thg netabolic j ue ! be capabl e
H '&g to thg protectéd ( D s and/or the
Fc prodycts witheput 3 to the profected
conpounds of the|invention, ¢r will be capabl e pf
Drpding spgct ficgtd y o¢me—or—gtt—three—The
N badi e desi rdbl y Aa 1T | ot | Subst gnt i al |y 262.21
5 Wi t h [natural | y- o¢C LT -g\ terials.
- :iaID%rossreactivi1y ifs| regctivity under
specitic assay cgnditions|fol| Specti-iCc anal ytes
sufficient to intlerfere wth|{the asgsay results.| The
I mmunogens of thi|s invent|on|cont gt he conpound of
this invention prlesenting|the| desi epitope in
associ ation withlan i mmunpgefj c ahce. Wthin the
context of the invention suclh association neans
bondi ng |t o 178 Hd ani nogeni c2,conj ugatle (0RrM97
i ca %3 or a|m xture pfnon-coval entiyobonded
s,-or a dqonbinati pn ¢ _Lhe e. | munogeni c
stdfjces include adjuvapts|siic eund' s
t, inmmunogdenic protei ns—3ch viral,
bacterial, yeast,| plant apd ani mal pol ypeptides|, in
pat-tettar—keyhohe—ttape hel i i
PR y 17851 | ¢ i i) 178.15
x Lo
AN HO NS
& Y
Q
Q 187.197 0 176.17
OH
X
(I ﬁ:;l 0
L%%EH
ﬁk 173.17 0. OH 157.556
= OH o
S | Y
-
I
HO, O 154.139 234.2
" o
(7
F
F F
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10

bovi ne thyrogl obulin or soybean trypsin inhibitor,
i mmunogeni ¢ pol ysacchari des.

Typi cal |y,

and

t he conpound

whansig7she structure of the desired epitope iBCT/US2004/043112
coval ently conjugated to an i munogeni c pol ypepti de or

| ysacchari de by t

pol yf uncti onal

of
( dig@rily bifudctloﬁ§$§ cr@ss-1inki ng agent. thﬂ38§38
forf the manufacture of hapten|| ns are
cofiventi onal per |se, and @ny e nmet hods usefd
exgt ofore for c%njugatin; haptefis™t o i mmunogen| c
ol;ypeptides or tfhe |like are|suigtably enpl oyed here as
|, taking intg account |th f unéts onal groups{ on the
precursors or hydrolytic pro ich are avajlable
CHor cross-|inkind atf2.16&|1i kel i hood of producihg
$ 'bodles speciflic to the epitope in question ps
to the inmunogeni ¢ sybstance. Typically|the
.de“i s cdnjugated|tofa site on the conppund of
t he |nvent|on di gtant fromthe epitope to be
recognlze8 The donjugate$ afne prepared in
eoRvertorat—ash-en C“f ex qrpte—the—erossH-Aking
gent s N—hydroxysud@ﬁ $Zie, succi ni ¢ anhydri de| or
C=Nal k are useful in|preparing the conjugales of
thj s invention. The conjugaté¢s conprise a conpound of
ached by|a bond or a linking group of

fre-.) nvention att
@ , typically,

1-25, m

DI €

The following list includes alkylating reagents which may be employed in the

pyridyl alkylation reaction of Scheme 1. Here, the residue of the alkylating agent is

located at the X R? site of the compound of this invention. Optionally, the remainder

of the compound will be as found in any of the compounds of examples 2-7.

Alkylating reagent MW Alkylating reagent Mw
ol 195.475 " 203.053
Cl
F
Cl CH,
HC 168.666 Cl ar 223.471
Cl CH, \T:::I:AE
F
H.C
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typically 1-10 carbon atons to the i mmunogenic

subst ance. The conjugates are separated fromstarting
woriosnexhs and by products using chromat ogr aphpCDUS1004043112
l'i ke, and then are sterile filtered and vialed for
torage. Aninmals cal )y ni zed against|t
fnnunogqm{c conjugg §§g jer|5 nny ardri se r109
i stghal’ anti bddi es prephr gd ?Erco venliona

The conpounds of {hifs inventi are useful as

et’s, spacers jor affinity [(typically hydrophopic)
3ﬁolet|es in preparing affipitly absorption matricles.

The conpounds of fthe invenfign optionally are bound

covalent |l y.to an |i rMdall.ad9 el ng
[ i C omat dgr aphy separ
uf the grqups of the

conpoundsciyi t h pgndant ary
naklng hydrophoblc affinity

as T rker r
CHor proces§4§&%¥fo ,

The conpounds here

functi onal

that are quitable as gite o™ cr oss- 1 i nkji ng
H lbst ancgs. For expmjl €, itlis conventignal to
i nk affinity reggents such 4s hornones, peptidegs,
ant+bedtes—arugs—and—dper | ilke—to Asoluble
S These 1ﬁgb@ﬁ%l 2 enplo€g§A78
[ O hi on |t o absorb for
338.832 H.C Q\x<fF 269.059
/
F F
Br
0 Cl 205.039 223.471
- Br
r
0 F
Cl Cl
B 325.225 . Cl 289.478
DKF
Br .
262.579 F F 269.059
i
CH
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the affinity reagents from manufactured preparations,
di agnosti c sanpl es and ot her inpure m xtures.

W®@R0051063714/, | nmobi | i zed enzynes are used to peP€DUA2004/043112
catal ytic conversions with facile recovery of enzyne.

Bi f unctional conpgu e jcopmonly used-to |ink
CI et gct ag?é?g?oups n prepar :jF Fod| agncst%5§'06

S onpounds of |t hi _ ar e | aljel ed
etectable npi eti es sych |ot| di oi sot opes,

enzynmes and the |ilke for dilagppstic poses. Suijtabl e
techni ques for acg¢onplishing the | abeling of the

compounds of formjla (A) arle [l knowd and will |be

—a-pfpapen-t——t-e—t—he—au-léan—f—ncm tonsiderationof thils
specification as a #H8IHES For [pxanpl e, dneFsuitatyl &53.06
Si for labelinglis RI7 or RI';QCI\/brtymaIIy

gt he conmpgunds of tlhe are renpl oyed
treatment jor prophyl a ectifons
Fsuch as yell ow feyer virus,| Df epatltls B
virus, hepatitis G virus, { agsical vame Fever yirus

wever,

O [V D

pOrFthe Border Di s¢assoM3 ug, t nore part iFcul arI y 253.06
f - aV| virfal or picornaviral |i il ar,

' JjDV. The |t her apeut]i
h are admini stered
(i nclTudi ng a humap) by any KNOWA, i N t he
art, i.e. orally, |

CH, 199.09 221.043

Br
Br H,C F

CH, F

. \/@cr—g 175.057 cl 285.567

a — CH, 154.639 0n 344.203

HaC\D 216.663 = 261.569
e @T%—\
CI\IQ’D s Br
m}
!
HC

\/@\ 218.682 P | o 212.078
“ /L/
o~ :J R NP
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i ntranasal |y, subcutaneously, intramuscul arly,

intradermal ly, intravenously, intraarterially,
w@arostnal |y or by catheterization. The PCT/US2004/043112

therapeutically effective anmount of the conpound(s) is
a flgviviralk, or pjc Lrgl growth inhibiting apo .
Mor egpr ef errbl Y, tgfé'q§4fl av'g i ral=0 I"aor navi I alulréts'w
Fept1 Caf i | nhi bl ti ng anoynt aLIaJiviraI or
al enzype inhibit{i ng| amdunk~of the compounds
formi (A). This is bellieyed o correspond to an

|__anount which ensufes a plagma|l evel of between about
-, anch 100 ngf nfl98.648i qnall ¥ of 10 nmgppl . Thif s299.113
al14 is achleved by gdmni [
=t he':pange of 0.001 ng t /60 ferably|0.01
{0 10 ng, preferably O.1ng|to
bodymei ght for hupens. Theqe fre stdrting points|for
deternmining the optimal dogaggl of tlhe conpound of
t hi si nvention. Thg actual gnopint w depend upon many

é
factors—kmowrto il?‘%@@Z?‘cln, Hretodtng
bi oaVé&i | ity o ?1 maound -\ it cdht 1i%1258'877
prodrug fungtionality, its {nefjabol gi st'ribution
in e subjgct anfl its potgncy i

4 a i's necegsary to detgrnine the Wréper desing
in the clinical sgetting, and this is well within|the

e therapeutital 1 v193 635

SRITI_Oof the ordr{Taby, agil 3an _

cief Fect veM & pf e corpoling¢ sy of this Chvention

opkiopa re diyided intg sgveraltisu i t s/ per|day

or are' adm nistefed at daill y|lo re f ha one day
N—

i nterval s, depend|ng Q
;-“r;i Br 222.084 Cl 223.471
L{f J@)
Br F
Cl — f,r:Hz 152.623 255.961
Br
N/ M
5 Br
Cl 118.523 252.11
LN o”on
Br 255.138 H,C Br 190.039
07 "CH,
=
H
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upon the pathologic condition to be treated,

t he

patient's condition and the nature of the conpound

wotaokios37unvent i on.

As is conventi onal

in the arCT/Us1004/043112

eval uation of a synergistic effect in a drug
i nati on may bge y jangl yzing the
i fication of tﬁ?@%z efactli on n individ ?012
usi ng the predi an efflec prﬂncwpl e descri bod by
Ch al. in Ady. Enzyne|RepH:Q1984) 22:27 or {ests
su but not |[imted tq, he I sobol ogram net hod,
a reviously desgribed by|ElJon et al. in J. Big¢l.
BrChem™ (19%4) 208:477-488 and py Baba et al. in
Antimcrob. Agents Chenother.| (1984) 25:515-517, |using
EC50 for fcal cul at | n302.681f {ac| | i nhibitory 237.099
; ' tabl e angi - yi allagentsfor
nati on amtipiral” conpositions ¢r for
n a course pf tlherapy include, |for
fon al pha| r) be in, a compoung
e scope off d ure of EPI
162196, WO 03/ 010141, WO 034007945~-andWD 03/ 010140, a
conmpound falling within th¢ scopdg of disclosure pf WO
00/ 204425, and other patenfs pr patgnt applicatipns
wWthin their patept famlig¢s,|in amounts of 1 to|99. 9%
by wei ght ~conpound 281 ¥bgs|i n\ , preferably[Tssamg7
F@igo weight, more pi eferlqa\bl yINI from5 to 95% by
Saatal N
]
T
B
CH, 170.638 Foor 239.623
~ g
0
ol ICHa 0
T
»
A
257.023 0 198.648
0
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be readily determ ned by one skilled in the art.
co-adm ni stered agents need not be fornulated in the

wa@ a8/0a738ge form as the conpound of the i nvenP@DNS2004/043112
They optionally are sinply adm nistered to the subject

gl N the course of |
theatnment with a
vent-i on further
conmpfising at | ea
dgflned t oget her
exanple in th
drri ers are nate
m ni stering the
are otherw se ine

" 954 oAl

conpound ¢
provi des
5t one act
Mth a vet
2 treat ner
i al s usef
conpositi
't or accq

a
f
ve
i v
er
t
ul
on

pt

bng Wi th a course of

a—(A). The pre
donp%ﬁitior
as abo
%&D er theref
M SwVeterinary
he pur pose of
re excipients

abl e in the veterinary

Such

ROES:

1S
e
ore,

whi ch

art—ang —are—conpa
i nvention. These
adm nji st ered oral
des ] Sa
Facclept dbl e sal ts”
hler apeutically a
t e conpounds of
t hose derived by

et 20

y, parent

Ctive non-

conbi nat |

formul a (A).

t
c
er

ts The terni
as used her

to

n

Bl £
ImpouuIrta Ul

K B
Such salts may incl

bd by

f _appropriate cati®ns

252.11

ude

such al kali an
amoni um and quat
noi typically
F
F
Pk

ernary am
a car boxy

N 20k8RBng e

no
i

tal 1ons or
nslwith an acid
aech d.

Ql Br

r

hni on

236.111

Br

RS

257.023

320.206

<¥

257.023

228.995

=

=
T

F
P
o

ol

Fo F
I
F
Br
F
¢ F
|
o’ﬁ;

255.032

273.478
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The conpounds of the invention may bear mnultiple
The net charge of the
w@eopoesTds of the invention may be either posiPCT/ESIING/043112

positive or negat
negati ve.
di gtated by the s
whi ch the conpoun
i nc e, but are

gotlassfi um i thiu
e oproacet at e,

be undenﬁtood t ha
counter ion is no
i nvention, and th
conpounds in_asso

H

i ve charges.

g shs

s are ob m
ot limted
hal i de
etc., an
the idemti
a criti¢al
t the inyen
iation with

I

|

or

mroni um sodi um
at ef

any type of count el

h

i on~gnconpasses the

Any associ at ed counter ions are typically
i sol ation nethods
1edl|Typ|caI count ef

Pdkgas

W |

i on.

as the
f or s,
not onl

al so f@rns that afe not

ions (e.d.,

aqueous or org

b dddis | ca

he i nventio
forms of t
ounter i¢ns
in|as

DN

eXI StF in a variety

dset hat a
ry salts),

sol utions). Metal

on with counter
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ein
but -
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@ conpound o

ea
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hnd
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metal conmpound. In addition, salts may be formed from
acid addition of certain organic and inorganic acids

W eoob@aed7e4 centers, typically am nes, or to aciBECT/US2004/043112
groups. Exanples of such appropriate acids include,
for instapce, inQ cjdsjjsuch as_ hydrohal ogen
aci ds, ne{gc hyerch r?%@o h drobron1E acid, su|fh?7964
@ |]§Nr|c aci d, phosphoti c||agi andthellke, or

ni c®aci ds such as, for|ex | e+ acetic, propgnoic,
dr oxyacetic, benzoic, 2-hydfjoxypropanoic,
FE2-oxopropan0|c [lactic, fuparjc, tartaric, pyruvic,

o—0

Fat-ete—ra-ept-e—redt—6 i cplic (e
2- hydr oxy, e330|c) 6gﬁﬁﬁ%sali yl i gr~jsethionic, | 267.922
| act o ic, sucdinic oxal|c fand I c acids;
i foni c aci ds, such aggn aimggul f oni c,
et lfanes¥l f oni ¢, Henzenesul fonji'c and pt ol uenesul f pni ¢
7ds; and inorggnic acids| sjuch as hydrochloric
sulfuric., phosphdric and spl flam c_acids, Cl-C6

al kyl sul froffl ¢, bgnzZ82e6U1 f pni g, enesul f oni ¢£,350.235

cycl offexgnesul farfic, and tpe |l referred salts
‘e resyl at e [and HO . [The hds ofthis
ent i“on i ncl udd the sol vht €g ®d with the

—+

conpounds of fornula (A apd helr 5@#@3 such ap for
gxanpl e hydrates,| al cohol af eq|and thé,_like. The
Fcoﬁp05|t|ons hergi n conpripe jcompounds™of the
invention in theilr un-ionifged, as we as zwittefionic
form and conbingtions with qtoichionetric anmounfis of

pater as A flydrat e37.042 Er/\@ 350235
F)\O "

o 275.144 Cl 196.7
U0 g
Br b

Hﬁ}“4{:f>ﬂﬂx 186.637 HE ey 199.09
- CH,

CH,
Cl
169.035 199.09
Cl ol Br
cn/\g 7’ hl
—0 H3C C.H:i
cl 229.065 CH, 199.09
O Y
P f
D—nN
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Al'so included within the scope of this invention are
the salts of the conmpounds of fornmula (A) with one or

wWo00s/063THNo aci ds as descri bed above.

The am nPCEHTUBZH04/043112

typically is one bearing a side chain with a basic or

cacidic gr ,

. psbhypepe

up, e.

k%an et ralcgroyp such as
euci ne, or |eci
Bases Wi ch are npot physio| og

al so find use, fg¢r exanple
purification of conpound

rgi pi,ne or
ci %tla

ser

acc

s ﬁparation 0
formula {A). Al s

glutamc
ine, thre
f acids
eptable m

aci~g,
)nicln ,'09
DI

Ly

bl ts,

whettrersor—rot—dertwecfor phy-si-ol ogteal-tby
accept dbl e aci d r 3%826 af e Wi t hi n scope of |t Re3.06
B pr t=pnvention. |soners| THe ter mers" as|used
s al |l |possible | sg ' i.pcl ud| ng
and sfereochem cal : t he
conpounds of forfula (A npy |[posséss, butcpgot
i ncl udi ng position isomners| [ ur es

Typically, the“struc

SHOWn her e'Pp EXE lpge,‘ )569”
cjresonancge form of t |
~aaty ve configurations

e compojung

al

" + O o
taut onmcr o Ul

||§

but the gorsegpo

o ohA 3,103

| | .

U herw se|stated, tjhe|¢them cal desigmati oh of
corpounds denotey the m xtlure of all possible
262.617 F
”I_L':/\m F 331.052
o F
F}rl::jﬂk Br T
F
F
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F
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i, fl
CH,
ol 131.561 <l 102.563
|l
HC 07 &
H4C—
il 210.581 ch_ 144.644
. fl H
W*«\U,_/ifm[: ‘ o

64



stereochem cal ™ isoneric forns, said m xtures
containing all diastereoners and enantioners (since
wo b@soeatpounds of formula (A may have one or POT/ES2004/043112

chiral centers), as well as the stereochemcally pure
or erriched isomarsgg pe |pagticul ar st er eogeni
te have |either tHe Ry or S—?}(g-'nflguratlo ,?44844
»d e o | e|bonds optliopally are in either t{he
s- ®r trans-®onfiguratiqn. Enriched isoneric fofns of
a conpound of thijs inventifon a,gl% defined as a sipgle
i somer substantially free|of |t{h€ uney s ot he
enantioners or dilastereonmgrs| |In parti€ular, the[term
"stereoi sonerically enriched||or Cdhirally enri ched”
rel ates to conpoynds having p'single stereoisonefic
proportion of atTI east abqut Qﬁg fochPridatsdigast P0% of
one isoner _and att _nmost 10% of e _other passible
i somers) , Bpr ef er ab2¥3.4711 das| | 90% ndfe pref er abl y298.239
| east 94% and nogt prefergblyjat |east 97% The terns )
" ‘ verically pure"” and | diastereonerically pure”
undet ect abl e | evells pf ANy ot her isoner.
& ion of stéreoisomefs | s as pl i shed by
F'st andar d™@et hods [known to |t hpse in the s One
enantioner of a ¢onpound of [ he ent | @z be
separated substaptially fieel o S OopposFH(Q
enantioner by a fethod su¢h ps Formation of
draStereoners usim cal | practTvegesotving—agentss
(- ochem st qug(f?ar bon 172098
F = "
G-
HJC"J
o Cl 273.478 CIH 158.071
F S l Br
FF Cl CH,
M
\(\|
CH CH,
P “~ar 257.023 CiH 170.082
F e I
FF F
cuf'”ﬁ
F B 257.023 CiH 186.081
F
F o)
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Conmpounds, "
Lochmul I er,

(1975)

(1962) by E. L. EUel,
C H
wQ3Bs86P¥4 Separati on of

J.

MGaw Hi || ;
Chr omat ogr.

113: (3)
i somers in a mxture PENUR04/043112

acconpl i shed by any suitabl e nethod, including: (1)
gr mat i on of ion% 2441 g5t greqneric ts with chj 09
oq;nds and separati on by filractional crystallip 91
ar net hods| (2) fornmation of diastereonErlc
corpounds with chiral derifvaf| zi ng reagents,
3t i on of the diastergompls, and version ffo the
puren€ndntionmers) or (3) enamntd anbe separjat ed
diredtly under chiral conditlons thod (),
di astéreoneric salts can be forned by reaction
Cnantinwnrlﬂﬁ||u pure—chitfal (bases such as bhrucilne
CH ephedrl 1e16§t€?1ychn| Ry . amet bty 149.663
oh t hyl am pe (anmphefamne)} and the |ike vﬁth
agyimdet rim conpolinds bear | ng|fan &dj diecHf unctionglity,
such as carboxyl|c acid and pulfonic acid. The
Al 235.9951 pna|y are amduced to 248.195
[ional crysthllization or ionic )
For separqti pn of the optical idomers
f am no conpounfds, addit{on|jof chiral carboxylifc or
sul fonic acids, puch as canpporsul fomge acid, tgrtaric
acid, mandelic acid, or lpct]e acid cantesult in
formati on of the diastereanerié‘%g] . jernat ifvel vy,
by nmethod (2), the substrpte[fto b EL—
CH:!
CH, & 188.613 aH 313.064
b
]
Lr”
o0 Br
NN g
o,
F N 277.696 CH 158.071
=T
F 5
HC™ ™ -Gl
&
{J 133.602 CIH 186.124
N
I /” HBCMNWCI
5 H,
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resol ved may be reacted with one enanti oner of a
chiral conpound to forma diastereoneric pair (Eliel,
w@200a/0637¥¥ | en, S. (1994). Stereochem stry of CPQEDOBZN04/043112
Conpounds, John Wley & Sons, Inc., p. 322).
Di ast gfeogeri c cg can (be forged by reactinp
asy ;QvggnpOLngﬁg3??h engntionerically pure 9230j33
c erivatizing reagent|s, [such as nent hyl
h, atives, folllowed by slepdration of the
dlastereoners and hydrolysjis to ylel the free,
enantionerical ly|enriched |xa net hod of
determining optigal purity]i |n chira
esters, such as a nenthyl |es é? o r ester,
a- met hoxy-a- (trifil uor omet Hyl yphenyl ace e (Jacab
111, (1982) J. O1g. Chem }4714165), of the racen]c

m xt yfle, and anally2i78g4dhg N ctrumfor the | 129.589

gSence of the fwo atropifso {agﬁdiastereoners.

abl e_di astereoners can Qe sepatated and isol atpd by
and revelse-phase |chfpmat ography foll ow hg

someric

o/fr separati on of [at |
naphthyl-lsqu|n0Iines (Haye|| 5., WO 96/15111). pnder
of two asynnetric

met hod (3), a rag¢em c m xtjur¢

emnant L.oners 1s s y ¢ ro rography usi Ty

chi 8l st atfronary phase. Sui nﬁ raI statlon(1?7038
H®hases are, for ¢xanple, ol acc des in

patticular cellullose or anylo e de i vatives.

Commerci al |l y availl abl e poljysq t de ed chirp

stationary phase$ are Chirlal I(Fn) CA, , 0B5,| OC5,

WD, U,y W andobigean T |paKr§In) AD;
/O/@QB\ @@
m e
Cl

Cl 209.699 0
N
\ X
HC OH

(& 226.648
F;Efs - el g
F o, I \Cigl
H I
/ ‘ 132.613 CH, ﬁ
< O
ol Ha d
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AS, OP(+) and OT(+). Appropriate eluents or nobile

phases for use in conbination with said pol ysaccharide
wa@biosab37gt at i onary phases are hexane and the |P&REDUS2004/043112

nodi fied with an al cohol such as ethanol, isopropanol

d the like. (" (lequ(;ég jw ghrodl‘[ﬁleography'c':l (1p89)

Cw Ed. |Chapian w Yor j-“COkajot o,
tical |resolutidn i hydr opyriidi ne
by Hi|gh- per for[ma gt d t ogfr aphy
car bgmat es of |pol chapj s a chiral
stationary phase', J. of Chiromptogr. @&13: 375-378)| .
___Metabolites The present ingveption also provides the in
i v metabolic prl0@33t4 1of| t he comBounds describﬁd

to the extent such pfoducts.aré novel an
ousBover tHe prior grt| [Budh products may [result
anpl e fromfthe oxiddti pn,*st éducti on, hydrol ysis,

1dati on, esteriffication|ang the_ kjke of.the

adni ni stered conpound, pri|mafily Dﬁé@éﬁ?’yn&ti c
processes. Accordgingly, the {nventio ncl udes rﬁovel

——a-nd—LLELQbALI_OUS_LO.Em.O.LLD.dS_D.LOd ced by a process

ri sing contagt 2Ag.549%qnppu f h|s i nvent ifon
I\Mtha mral f of aperlocoNL'g , cle yield
| it proddict thereqf.||S o

&_Lfi ed

Cl 168.047
s
*)\CI

F 162.566 d

N—n 224.646 -
i ; a.. ..o
H c'p{__}_@uj\/m |

Cl 186.637 o™,
Br S
N e F
.;? F
0 C
“cH, H,

68



by preparing a radiol abeled (e.g. Cl4 or H3) conpound
of the invention, admnistering it parenterally in a
waleisosHd e dose (e.g. greater than about 0.5 PQI/K§004/043112
toan ani mal such as rat, nouse, guinea pig, nonkey, or
top,man, al | owi ng [syEhigzgert 1{' me for metabolismito
ccur (typically|about 30 [se¢pnds tqg”30 hours) gnd
ang its conversion groducts frlomthe uring,
| bl dod or ot her bilol ogi cal [sa se productls are
My i sol ated gince they (others are

a
isolat%d by the yse of  ant|i bpdi abl e of bindi ng
nnnnnn 12 \vu \1| {rﬂ : At h.e nme bnl l i Q) The nmetabolite

C[JI l. UP\,\J ~ U1
sgructuﬁ%s are detéPﬂVH%d i n{conventi onal fashi ¢n
o or NMRJanal ysi s, gengral ,~.anal ysi s |of
t ites is done in the

h

S as ébnventi gna
ug netabolism gtudies wgllfkn o those skilfled in
he art. The conyersion prod

idt's, 80 long as the¢y are
not otherwi se found in vivo,|are useful in diaghostic
assay®~for therapelb3.d38o%i ng o he conpounds ¢f the
|nv%nt|nn even i they pos$sep ant|V|raI activity

own. Fofrul ationg T $yof the
ent optionglly are for copventi ona

har sutical carriers ampd Egxcipients,”"which vl be
' ccotdw-th ofdipary practice Tablets

e ain exc| p?ahP8s qlid%pts illers, binflers
an e |ike.
.M’A‘jg\:'

CHy
200.648 o
1,
8 | Y
NJ\/Q e W l; |
& I ]N ) 215.727 q:m
N o
[s g =
L0 °
FF 291.469 Cl

Cl

E 273.478 y
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Aqueous fornul ations are prepared in sterile form and

when intended for delivery by other than ora
W@os06F 4 at i on generally will be isotonic. PCT/US2004/043112

Forrmul ati ons optionally contain excipients such as
Fhose set forth inoghegggHgndpook of Pharnaceuti gal

ci pients" (1986) and i ngl ufle ascor acigd and ot her

Qf D&
1 o¥i dants, chg¢l ati ng agenfs_ suc EDTA
3 bohydrates su¢h as dext|ri f,F-hyeroxyal kyl cel | dil ose,
ydrdxyal kyl met hyl cel | ul oge, |sfF&

hric acid and the
Fikke. Subsequentlly, the tqrm "pHarnaceutically
acceptable carri er" as usdd herein neans any naferi al

8r substance witl 28798t He a mve mggredlent I $
Lorm] ated in order to fadil i ap ati on or
serﬁrnati on to|the | ocug t i or imstance
di ssol vi ng, dispersing|or|di c t he said

nposi tion, andfor to fagil|fgt®e TdH storage,
thaansport or hangling without' inmpairing its
effectiveness. The pharmageuiically acceptable ¢arrier

.a§0|ld of a2B#4ddid of a gas which has bgen

- sed®t o forma Iiquild, |i.e. the conpositions of
t nventi on can suitablly pe used as concentr ft es,
e I ong, solutjions, granul ates, dusts, sprays
aerosol s, suspensions, oingtnents, creans, tablets,

pelTets or powdéers. Suitabl e pharmaceutical cartriers
for use in the said pharmaceutica
Scheme 2 shows a synthetic route to 5-biarylmethyl-2-phenyl-5H-

imidazo[4,5-c]pyridines and 5-benzyl-2-biaryl-5H-imidazo[4,5-c]pyridines.
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conpositions and their forrmulation are well known to
those skilled in the art, andthere is no particul ar
WO e®s/063784 on to their selection within the preBenUsS2004/043112
i nvention. They may al so include additives such as
5 @%éging agents, dispersing agents, stickers,
ves, enul sifying agents, solvents, coatings,
agphle  ~ R

ant j: mr|al Fntifungal agents (for .
phéi?ili agi d, chl or obut anol ), |sofon| agerts )
igﬁUg&%_S__ﬂeor .. ...... R Bt | de) an fh.eﬁg;i me U
rovi ded the sane W th pharmaceutica
actice, i.e. car%f rs g %agﬁﬁ#@ﬁve vk ch do not
ate permanent danage to mamal s. ihe| har maceuti ca

ositions of the present inventiorixgay be prepared
|ﬁ{any known manner, for instance by horMdgeneously

m Xi ng, coating and/ or grinding the active

ingredients, in a one-step or nmulti-steps procedure,
with the selected carrier material and, where
appropriate, the other additives such as surfaceactive
a gents may al so be prepared by m cronisation, for
instance in viewto obtain themin the form of

m cr@spheay es q&u@lby having a di ameter of abouiMl tom=,_ Ar
10 @nl naneL¥ffo rst he manufacture of n1crbcap€§les—%9r o

kfmtggb _@ orasu§{alned rel ease of the aétiwe™| N

ngr edi ents. Suitabl e—surfacective agents, al so
nown as enulgent or emulsifier, to bezused in the
phﬁrn&ceutlcal conpo S EHHFFhnk pr sed: i nvention

Fwnon i oni c mwé"

Scheme 3 shows a synthetic route to 5-(alkoxybenzyl)-2-phenyl-5H-

imidazo[4,5-c]pyridines and 5-benzyl-2-alkoxybenzyl-SH-imidazo[4,5-c]pyridines.
10 R,R’,and R’ can be any alkyl, benzylic or heterobenzylic groups.
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cationic and/or anionic materials having good
emul si fying, dispersing and/or wetting properties.

w@riosatd7e4 ani oni ¢ surfactants include both PCT/US2004/043112
wat er - sol ubl e soaps and wat ersol ubl e synthetic
5 surface-active agents. Suitable soaps are al kaline or

al kaline-earth netal salts, unsubstituted or
Scmﬁmﬁﬁtituted ammoni um salts of higher fatty acids (G o-
CQg)x t he sog#un1or pot assi um sal ts of olelc or

&Ear ﬁﬁ C|d,"6T( natural fatty acid msefU == R
&tggﬁwp @qnwpoconut oil or ta||OMIOI=%§§g€f §&+ﬂ% P
Suf ctéﬁts |hm+ude sodi um or cal ci um ﬂ M S
 pol yacrylic acids; fatt sul.phonat es apd sul phat es;

sl phonat ed benzi miMi&t ¥696@HP@%&|vesw
ahkylarylsulphonates Fatty sul phona esi r sul phates

\;%%S usually in the formof alkaline 6l kaline-earth

ol

salts, unsubstituted anmoni um sal t5—bf ammoni um
salts substituted with an al kyl or acyl radical having
from8 to 22 carbon atons, e.g. the sodium or cal ci um
salt of |ignosul phonic acid or dodecyl sul phonic acid
or a mxture of fatty al cohol sul phates obtained from
natural fatty acids, alkaline or alkaline- earth net al

sal of 1y SU|pP“LFr igr sul phonic acid este h as
su a

s dﬁ te) and sul phonic a att i
alto hyI e;fom de adducts. Suitabl suI hom j;;
iﬁen%1n1d zol e erlvaF+¥eemﬁFe#erably c n it 8o 22—

arbon atons. Exanpl es al k IaryIsuI honates are
tgg T s i

Q———~EJ

esodi um cal ci um
decyl benzene sul phonic acid or j%
but yl napht hal enesul phoni c e,

:_,,-"
S
F}.-ﬂ

Analogous compounds may be synthesized in the same fashion as in the
10  foregoing schemes by varying the starting materials, intermediates , solvents and

conditions as will be known by those skilled in the art.

EXAMPLES
PART A
15 Compound synthesis
EXAMPLE 1
2-(2,3-difluorophenyl)-3H-imidazo[4,5-c]pyridire

F F
Sy, Ny, CaH P M p—
I/ + l e e i fl T \‘k-"i'. / %
§ > f } r‘I %\ ;;
1 p 2 15 o K ¥
““»vv“ N “MH; \]’/’ %‘“F T ﬁ RS

20 Phosphorous pentoxide (24.56g) was dissolved in methanesulfonic acid (165.8mL) at
50°C with stirring. To the solution, 3,4-diaminopyridine (12.3g, 0-11moles) and
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10
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30

acid or a napht hal ene-sul phoni c aci d/ f or mal dehyde
condensati on product. Also suitable are the
waeorspeendi ng phosphates, e.g. salts of phosphOF/U82004/043112
acid ester and an adduct of p-nonyl phenol wth
et I ' r . phosphaol i pi ds.
2.3 M ANIR] (RLAP 1SRG B 4B DR RAR e was
heatad 1or 1910°C dod Yhaat.i Tige feactionanisdine aireptiant. ThRE teadtic
.synthetic phospholipids of the cephalin or |ecithin
mixiyEss Vg cRolgd oY C BKaskintpice tHASEIIE A this stage, all three

ba@@%éﬁ%&%ﬁ?ﬂ%?&r The reaPlfiBgl?tﬁ?&ﬁlje Qs HeMEA /8By the addition of

cardi ol 1
NaOibwith strtrimgompihdieipdlyis -Sc HSollid meaterdkl padcipitated quih of bt fichy was

collE iy datoh i 2ike st e sk prostigqva g rvstalized from
ethB NP ARMX BlyRdd 968 Bf’ﬁg,?’-gﬁﬂlﬁfroﬂ{eh 12@@1@%@0[{5,@& ty

al cohol's, fatty acids, atic a es or amdes
clpyudinai AHRYOMhz (€3BOD) 2ignzar ba7.42% @msl p);V.4Hé.58de dp); &,70 (d,

teE SR a SRR T8 6T 87 CudbF VLN SRGRUAT HIEL 72 an
cyc F@%Wlﬂg ahd £bodt CRBR %oc&ﬁ?élérﬁ LOstAREn M IRbIHREAHA acid in
fatt%3a0| s and al kyl phenol s, said derivatives

plage ef B3 gibflyorebmeaicraridgthe compeundyRy2-dluorphenryl s Beipsdazabt,5-
. tonms in the (aliphatic) hydrocarbon
qpﬁ%ﬁ@fég%ﬁ§£%8%8818 carbon atons in the al kyl noiety of
t he al kyl phenol . Further suitable non-ionic
surfactants are water-sogl ubl e adducts of
EXAMPLE 2

5-((3-(4-chlorophenyl)isoxazol-5-yl)methyl)-2-(2-fluorophenyl)
-5H-imidazo[4,5-c]pyridine

F, )’f N/
*"’«\;9 - . /wwr
e Mr\i f—-————x__._ x | “,,f“x“;% Py
U/ b Y B Il
[ "w ,;;“ M{:’f 5, r‘:ﬁ, . /., «% p,.},

To a suspension of 2-(2-fluorophenyl)-3H-imidazo[4,5-c]pyridine (11.0g,
50.0mmoles) in DMF was added a 10% (w/v) solution of aqueous NaOH. To this
solution, 5-(chloromethyl)-3-(4-chlorophenyl)isoxazole (13.68g, 60.0mmoles)
dissolved in DMF was added. The reaction mixture was stirred at room temperafure
and monitored every half hour by LCMS. The reaction was stopped at 4 hours, after
LCMS showed no progress between at 2 hour and 4 hour monitor points. The

reaction product was triturated with first with water and then with EtoAc (3x). The
73



pol yet hyl ene oxi de w th poyl ypropyl ene gl ycol,
et hyl enedi am nopol ypropyl ene glycol containing 1 to 10
w@ 2005063782 ons i n the al kyl chain, which adduct BCT/OR1084/043112
20 to 250 et hyl enegl ycol ether groups and/or 10 to 100
und [l
5 malPYaE S HHER pE RS Rt Bt o RPROMLReet omda by
prepipdtptidie el pee) Tuii drystﬂﬁ@dtﬁﬁl@bc&vs;k W@s ﬂféﬁ Ageed §lelding 5-
rxon-ionic surfactants are nonyl phe

(Cdrplaraiepsyrarman!- SﬂBme&rylbﬁ(Zﬁhuowhy@db pH-imidnzpkd,S-
c]p?{ralh%lg{(g%@g?éﬂﬂk{é}%@%ﬁ@&@ﬁd& gf 9%?4*&1‘734% LH 300Mhz (de-

oxypol yet hoxy yet hyl enégly
DM$@) gty loRen@py; ol 3 &t hp)ﬂ%mam(m Z&E)I 7 5133(520(111?319)‘; 7556 (d,

0 208g Bl ¥ Ead 2 6 Ju st HF S EhebTek i Byl o) dvaus

datR®pizaenyi Hritol are also sui tabl e non-ionic
surfactants. Suitable cationic surfactants include

quat ernary ammoni um salts, particularly halides,

havi ng 4 hydrocarbon ryagi 15z 9Rtionally substituted
wi th hal o, phenyl, substituted phenyl or hydroxy; for
SH@Estrafeeogethbxy)bearzyl)alvti pridifinosepteayl) Sht-anidbngd A [pyridine
N-substituent at |east one C8C22 al kyl radical (e.g.
cetyl, lauryl, palmtyl, nyristyl,oleyl and the |ike)
and, as furt her F substi t uent S, unsubst ituted or

h@logq atedyloer al kyl, benzyl~AR8-6r “hydr oxy- | ower
ialk madl als\kA npore detail e [des ription of

Miu& ace aC’\}l ve ;agents sui fcab,be* QE#t hi s purpose

15

First, 2-(2,3-difluorophenyl)-3H-imidazo[4,5-c]pyridine (20g, 86.6mmole)
was added to 430mL of DMF. Some of the solid material did not dissolve. To this
solution was added 43mL of a 10% NaOH (w/v) solution. With vigorous stirring, the

20  un-dissolved material went into solution. The resulting solution was divided into 30
equal portions of 16.3mL, 3mmole of 2-(2,3-difluorophenyl)-3H-imidazo[4,5-
c]pyridine so as to fit into a microwave reaction vessel. To each reaction vessel was
added of 1-(chloromethyl)-4-(trifluoromethoxy)benzene (693mg, 3mmole). Each
reaction mixture was microwaved for 1 minute at 110°C. Following the completion

25  ofall the microwave reactions, all of the reaction vessels were combined (one was
lost due to breakage of the vessel) into three batches for workup. For each batch,
DMF was removed by vacuum, and the resulting material was washed three times
with deionized water. The resulting crude material was dissolved in CH,Cl, purified
using a 330g SiO, column (Redisep (Isco) 0% to 0%/5min to 10%B/30min to

30 20%/5min), and the resulting material was re-crystallized from ethanol/H,O. The
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may be found for instance in "M Cutcheon's Detergents
and Emul sifiers Annual"™ (MC Publishing Crop.,

woregesied, New Jersey, 1981), "Tensi d- TaschenbCmwsi04/@43112
d ed. (Hanser V@rlag, Vi enna, 1981) and "Encyclopaedia

U 300 g LESRLEAL EU B R PRS2
d1fh1byc§dh61h3d)}5Hahh&azapt;Em@hkiﬁles 61|H SO(INBI@Z @H3IED) sigma 5.79 (s,
collectlvelﬁvre er he active |Q§5ed|ents)

20k Shled Hdws I st-&F (éial 253» 7a}$y7 f‘% (e 2 o8 Hhi Zme’ - 8& TORdm,
i1 QR [ §¢ o] t | udi
lp%?a%t(a’lr@gt%ﬂ@naééf@ é)t/ll\/ggale/%l #@P &giungsolczlca:rj, | Bgccal

and sublingual), vaginal and parenteral (including

subcut aneous, intranusg I Bravenous, intradermal,
i ntrat hecal and epi dur :S EIII’1e preferred route of

adnFollering theaborayaught yrovédue, fand sebsamping 1t (oaloeanethyl)om

-

of the reci pj ent le it sible for_the active
diffuggpbepresnitpieee ol 'gfgl}ﬁfﬂwfhé( >e4&Pt§%B%metth§)bﬁm@r%| e

co 190191@%& %d&ﬁbﬁ%ﬂg?-%—(?@a&@i% i/sﬁq zaf4 9@)@@3@ can be

or mul ati ons, or vet

prepretthe present invention conprlse at Ieast one active
i ngredi ent, as above described, together wth one or
nore pharnmaceutically acceptable carriers therefore
and optionally other therapeyii4 1 ngredients. The

carrler(s)
5-(2,4-difluoro-biphenyl)methyl-2-(2,3-difluorophenyl)

-5H-imidazo[4,5-c]pyridine

2,4-difluorophenylboronic acid (196mg, 1.24mmole) was added to a solution
of 5-(4-iodobenzyl)-2-(2,3-difluorophenyl)-5H-imidazo[4,5-c]pyridine (460mg,
1.03mmole) in DMF (10mL). NayCOj3 was dissolved in H,0, added to the DMF
solution and stirred. Pd(PPh3)4 was then added to the DMF reaction mixture. The

reaction mixture was heated in a microwave at 200°C for 2 minutes. After extractive

work-up using ethyl acetate/water, the crude product was purified in two batches
using an Isco 40g SiO, column (0 to 10% B/20min, A= CH,Cl,, B = MeOH, flow rate

=40ml/min) for each purification. The pure product fractions were combined and
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optimal ly are "acceptable” in the sense of being
conpatible with the other ingredients of the

wo evosiobxs4 on and not del eterious to the reci pi BOIL/US2004/043112
thereof. The fornmul ations include those suitable for

b Tl e PSP TS 4 e
PR RSB PR i B EROHR i afei

diﬂmmrbipafm)mtmw-@ohgﬁmommmymsEpimam[?s-cg]mmhi (233mg,
0Ssa I e repare ) an 0] t he net hods
SIgRPROIR o ahos Mok 18 2Rt SR itms B 20 TOGT (. 2

L . ] RGN S L atia )

R TRl e P Rl TR B et s R o

Ipp RS @r Ippamd Ate ésdp). YLCMS dath Mizs- 484.1fener al t he
formul ations are prepared by uniformy and intimately

bringing into association the active ingredient with
liquid carriers or finely divided solid carriers or

both, and then, if nec shapi ng the product.
Formul ati ons of the prgééﬁ@¥iﬁvgntion suitable for
5—@3-@&-031@[’%%1%}1{1%@961— Mm*éﬁly[)[ﬁwhﬁﬁlo?galﬂh§l§-r5ﬁ-ﬁniﬁﬁié[§,5—
such as capsul es, cachets or tablets each tcontai ning
apr edet er mi ned anount ofclpshlizecti ve i ngredient; as a
powder or granules; as solution or a suspension in an
aqueous liquid or a non-aqueous |iquid; or as an
oiI-in-matéa\liqﬁid emul sion or a water-in-oil liquid
Wlsi&n. The _active ingredi ent my qhso be presented

o} ys,ﬂg’éﬁe‘i‘% uar »R/ or@I Bi%f"e. "\‘_x\ Y ‘ji
'%“’.xMMCE

P

any. "/

%, s

‘sk f
3 N e
Py EX 2 ) (T et £
F——. ' -ca—wg" ¢ *, oy M. P & R A
” i N S S M iy E

kk%__«:;f"‘"wv“l

To a solution of azabenzimidazole (10g, 43.3mmole) in DMF was added 10%
(w/v) aqueous NaOH followed by a solution of 5-(chloromethyl)-3-(4-chlorophenyl)-
isoxazole (11.8g, 51.9mmole) in DMF. The reaction mixture was stirred at room

temperature for 7 hours, and then concentrated. The solid material was treated with

EtOAc/H,0, and collected by filtering. The solid material was then tritrated with

H,0 and EtoAc, and air-dried. The solid was further purified by re-crystallization
from MeOH to obtain 5-((3-(4-chlorophenyl)isoxazol-5-yl)methyl)-2-(2,3-
difluorophenyl)-5H-imidazo[4,5-c]pyridine (8.5g, 20.1mmole) at 46.6% yield. 1H
300Mhz (DMSO-d6) sigma 6.03 (s, 2p); 7.12 (s, 1p); 7.25-7.35 (m, 1p); 7.44-7.53 (m,
Ip); 7.55 (d, 2p); 7.88 (d, 3p); 8.11-8.18 (m, 1p); 8.24-8.29 (dd, 1p); and 9.23 (s, 1p).
LC/MS data M/z = 423.34, 425.22
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A tablet may be made by conpression or nol ding,

optionally with one or nore accessory ingredients.
w@oivsiersed tabl ets may be prepared by conpr esBCTySiond/ed3112

sui tabl e machine the active ingredient in a

tree-flowing formsuch as a powder or granules,

optionally mxed with a binder, lubricant, inert

d| I uent preservative, BXAMRIE active or di spersing

SUI (%1 e ﬂﬁ%lo%gﬁggﬁ ¥)é&§ 3’3&2 W _(3&{‘ 1%6?%’85}'1121'5&
noi stened with an Il’iﬁﬁdazb[él(}ﬁit:}ﬂ)yﬂdinéent The tablets
may optionally be coated or scored and may be
formul ated so as to provide slow or controlled | ease
of the active ingredi ent therein. Forsinfections .of
the eye or other extei’ al tissues e.gt nouth é;h aﬁskln
t héf or nul at;;__go |onaI ly ap%gréd as a cal
oi nt Nkg O CE g éonta ni mg the a thVF i ngr edi pnt (5)
|n*al} %mt,af Eﬁ 1.0.075° ZOA)\QI/”

di ng ngrigdient (s) ing-q #ange eﬁvve n
0. 1% and ZoﬁPﬁﬁfﬁcrem ts of O 1%ﬂ ‘W such as[0.6%
w w,~fG. 7% W w, etc), priéeferably 0.2 to 15% w w iyd
nost preferably 0.5 to 10% w w. Wen fornulated in an
oi ntnent, the active ingredients may beFerrpI oyed with
either a paraffl nitt, or a mter-m§0|gl e @intnent base.
Al ternati It he et ve ingr eﬁl efyfs: ,rl,ay"‘ﬁ‘e
formul ateg i nLa%T'ean}f L=t watier# cr eam
base. |f dé&sir t

R, r:’l‘@ w;}:
atH B
Fos ==, ,g
. TFs

2.4-(bis-trifluoromethyl)benzaldoxime

To aromatic aldehyde (0.021 mol) suspended in EtOH/H,O (1:2, 230 mL, 0.09 M)
was added hydroxylamine hydrochloride (1.58 g, 0.023 mol) and cooled to 4°C. To
this solution was added aqueous NaOH 50% w/w (4.13 mL, 0.052 mol) dropwise.

After stirring for 1.5 h at room temperature, the reaction mixture was acidified with
2N aqueous HCI and extracted with CH,Cl, (3 * 50 mL). The organic solution was
washed with saturated aqueous NaCl and dried over sodium sulfate. Removal of

solvent gave crude oxime (5.3 g, quant.) that was used directly in the next step.

2.4-(bis-trifluoromethyl)phenyl chloromethyl isoxazole

2 4-~(bis-trifluoromethyl)benzaldoxime (9.75 g, 0.038 mol) was suspended in CH,Cl,
(45 mL, 0.85 M) and cooled to 4°C. Propargyl chloride (2.72 mL, 0.038 mol) was
added to the reaction solution followed by dropwise addition of NaOCI (10-13 % free

chlorine, 37.6 mL, 0.061 mol). The reaction mixture was stirred at 4°C for 15 min

then heated to reflux for 3 h. After cooling to room temperature, the reaction was
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aqueous phase of the cream base may include, for

exanpl e, at |least 30% w w of a pol yhydric al cohol,
W0 2@5/063714401 cohol having two or nore hydroxyl grOLYPS2004/043112

such as propyl ene glycol, butane 1, 3-diol, nannitol,

e col c [ .
R e e e R R
samwecuweowsm 3ClL mod didke @vee @csﬂa@mrsdlfmel At AMAVRE ST solvent, the
on of the active ingredient

|qﬂ r_penetrat
rpéefﬁi‘r' pero ﬂﬁ%ﬁ/ 15PXagP eV asaruridied by cahueris chrpmaipgrapby on
sllﬁuqm%@}ml%/}%%&ggg@tng dg (Pg{}ﬁgﬁers i ncl ude

di met hyl sul anal ogs. The oily phase
of the enulsions ofthis invention nay be constituted

unkﬁﬁwﬂ4ﬁ§mapmﬁgulgent) i © de5|rably conpr|ses a

m xture of at |east one enulsifier with a fat or an
Togmidagppyiidine 04t28 @ 0f06(7 nagldiswspemiel in OMF ¢4y waaadded

i enul fle ed to her, Wit
sofbE SRR SN o B ORI b g
chiet@nethylaf@iarsld fioth t}ﬁ?rmsbs%pl"(ZéB g00|08@ @Hol}amf BYF (16 mL).
Together, the emulsif er(s) with or wit

Afer giirmefer (b atrare te@p@m@r@,@okvanus abre mﬂpgra‘cgd taggiveesinde

K
erh SRR POk MU MU B TSRyt
(2°0ifrom MPFEIEB O 21D &s providetpnee tflegsdfi@r mul ati ons. The

choice of suitable oils or fats for the formulation is
based on achieving the

NMR; 300Mhz DgMSO
Chemical shift, multiplicity, # of protons:

6.1,s,2
7.0,s,1
7.3,t,2
7.4-7.5,m, 1
7.8-79,d,1
7.9-8.0,4d, 1
8.2-8.4,m, 4
9.2,s,1

EXAMPLE 7
5-((3-(4-trifluoromethy-2-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-fluorophenyl)-5H-
imidazo[4,5-c]pyridine

Isoxazole synthesis
oo

W
: "my .
/gﬁg &l

Z lhﬁﬂ
J/\ 1 GH Oy
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desired cosnetic properties, since the solubility of
the active conmpound in nost oils likely to be used in
w@b@soedreut i cal emul sion formul ations is very POWUSINUG43112
the cream should optionally be a non-greasy,
5 Ahon-staining and washabl e product with suitable
consi stency to avoid | eakage fromtubes or other

cont ai ners Strai ght or branched chain, nono- or
eSS ch te—jsocetyl

1 Aol U I r\_yl \JII —
Fg’gtpé’t“é' pr ¢ pyI Mngfgl ycoIA'é}iOEBt er of nut fFauivalents
acirdsy 1sopropyly I sratre; g gecyt propyt
pal mtate, butyl Ztigarat e %§ hyl hex Ioz%a tate g)r

NbOemdl(m‘/ofﬁdearchem.wai N e§43e(;§lLkno apafr odpnol  GA
g used, |t he | ast three bei ng preferred pesters.
Thes may belused al onsg in co ination dependi ng on

1] attrety e g
DEI ﬁE : | pi ds sucﬁ‘ﬂgﬂsI \?\IIEI tg g% palr af 1Oﬁ4aﬁdv or |i 3i d

Dictledobietha@e @t her m nerfal @i gycan be€ USED.
Faormul ationslsuitable flor topical ladministration to

the eye al so incl'ude eye drops wherein the active

“as s P B i mi g b B RN et e R i
vidoRgisedirary, follhdastipny %ﬂ%ﬁﬁid@nq{eh@no%mﬂ@@ al b9C fo or 54 5 mln

resent in such formilations in a concentration o

10 (5) thep hogted tp s dercli| 1t vaisshancopbviga redme tﬂna:drq,tuabwathed
with vg’a{‘éfN/dWed 5% %blﬁ}rﬂ iBte a%dtcggce%tra%d In vacuo to obtain a yellow

solid. It was purified on the combiflash on a silica gel column, eluting with 3-50%

ethyl acetate-hexanes. 4.5 g of shiny white solid obtained.

‘*W::’ . i %, ) Fd
/ij : P
cf“}%\&w 10 % whr NaOH ag

CEp

A
15
Compound Mw Amount mMoles Equivalents
A 279.62 20g 7.6 1.2
B 213.21 1373 g 6.4 1
10% w/v aq 2.26 mL
NaOH
DMF 13.73 mL +
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topical adm nistration in the nmouth include | ozenges

conprising the active ingredient in a flavored basis,
waisalobir4sucr ose and acaci a or tragacanth; paspCT/U8R04/043112

conprising the active ingredient in an inert basis

l such as gel Eti n and gllyce&@ ucrose andjacaci a;
ut hwalshes conprilsi ng Hle acflve |ngred||ent in a

5 suitable liquid carrier Forrmul at1ons for rectal
dm ni str Qn_ resented as a supposi to W th
Ve SR Eleran 4528 b IV god bodnanphoNo@bomAdiedro brA”

WQS §idddred ialeese Iﬁﬂ@NﬂPain'de%l% s§ilibfRLE aé&%g tQ ﬁrseaagov%glﬂth §liring.

adm ni stration wherein t carrier

The ma@trcaaewmm@d alh &odinn genapepeireifel £heirz eDMIF wax asiidved ibj
e 20 to 500 m.crons (including particle sizes

COIWGIE{%?IQEQ%V%%’P A EpILRPlapr ‘ﬁiisctflﬂﬁéteii ity R tenfer timest and
10 thén WithepRa a846R. a%e %911&“[11%5 G%meﬁév 112?%; ffdm rr}f%a%lal-

is adm nistered in the manner 1 n

witerto dbjain pBrigiof ted desiredicarhpamgh the nasal passage
froma contai ner of thepowder held close up to the
nose. Suitable formul ati ons wherein the carrier is a

NMRIMMSH) @atadm ni stration as for exanple a nasal
spray or as nasal drops, include aqueous or oily
Clseémerlusafé Déiﬂtlplll@tYa#tOer@t@IrSgr edi ent. Formul ati ons

15 6.BAlistable for aerosol adm nistration may be prepared

"acdcdrding to conventional nmethods and may be delivered
7.18,tdh1ot her therapeutic agents. Formul ati ons suitable
7580[7 vagl naI adm ni stration may be presented as
7.44-7.54, m, 1
7.70-7.76, d, 1

20 7.86-7.90,d, 1
7.90-7.96, d, 1
8.08-8.16,1, 1
8.28-8.36,1,2
9.24,s,1

25

EXAMPLE 8A

5-((3-(2-trifluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-fluorophenyl)-5H-
30 imidazo[4,5-c]pyridine
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pessaries, tanpons, creans, gels, pastes, foans or

spray formul ations containing in addition to the
wa@ewswe37ungr edi ent such carriers as are known POT/URE04/043112

art to be appropriate. Formulations suitable for

parenteral @adm nistration include aqueous and

nqnaqu%ous sterile injection solutions which may

€0 anti #oxigants, buffegﬁ, ’acterﬁeggats and
Jsolu esﬁhﬁwéﬁ re@ er+the H@mﬁu 4 sotjonic with the
b@go t he%intended reci pi ent.. /and .

non- aqéfeous sterile suspensions mblch may |
suspendi ng agents and thickening a9ents. The
formul ati ons may be presented in unit-dose or F

mul ti -dose containers, for exanphe sealed oumes ant_—
vials, and may be storeg ﬁ,a fre iﬁkfrl 4

us and
cl ude

jf‘

(IyophLLngdL”gpnd|§ req ly the additjfon f
the sterile liquid carr for Warar 1 or e

i njections, imediately pr| to use. Extenporaneous

i njection solutions and suspeﬁklons may be prepared
fromsterile powders, granules and tablets of the kind
previously described. Preferred unit dosage

Tofaasrummmfmnsbeanzanﬁlmﬂe(lemg ap ohimgole) id DNIY (ﬂl(ﬁﬁL))WasUdBdEd
above recited,

sub- do her ei or
1055w B atsots RRQEC ROmTndp Sammole) Tnlvad b weolgh efipent
(chloromethyl)-3-(2-triflouromethyl-4-flourophenyl)-isoxazole (21.3g, 76.6mmole) in

DMF (60mL). The reaction mixture was stirred at room temperature for 18 hours,
and then concentrated. The material was precipitated from MeOH/H,0, and collected

by filtering. The solid material was recrystallized from EtoAc/hexanes to obtain 5-
((3~(2-trifluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-fluorophenyl)-5H-
imidazo[4,5-c]pyridine in 69% yield.

NMR Data
300Mhz DsMSO
Chemical shift, multiplicity, # of protons:

6.15,s,2
6.91,s,1
7.3,1,2
7.42-7.52,m, 1
7.65-7.9, m, 2

7.84-7.9,m, 2

8.22-8.45,m, 2
9.19,5s, 1

EXAMPLE 8B
Salts of 5-((3-(2-trifluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-
fluorophenyl)-5H-imidazo[4,5-c]pyridine
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It should be understood that in addition to the
ingredients particularly nentioned above the

wo orosb¥E4 ons of this invention may include ot PEF/US2004/043112
agents conventional in the art having regard to the

I tion, for exanple those
ME%%S folif BEM <t Ogdlmnn?g??altl on may i ncInEde flavoring
agerﬁ-é{3 (Mnﬁmmd&ﬂgf 4Jtﬂmerdphg§}q§1g@@z§1a51ypﬁleﬂ1§@dz 9.
de Irol I g ejl eas har maceuti cal fornul ati ons
P %81“ e Hé%l enbassie0bmeiBresiEBipgouRdsnL
ac@cgné h@[eflﬁl’l@éﬁtlfoﬂpz 2(01d: %gs @fdeﬁ%ﬁﬁ A& ‘ﬁp@'ﬁr{?wag ﬂ\ﬁaglied to

whi ch the rel ease o e active irngre
~66i’>(at Wodtéredaseatided egsrhall fmtrdmenﬁ tuaival seBﬁloﬁR@q ieney (110 pL

red I B 101 g Vet eh AL R Oners ptiite it Pegrmeh. The
shfn%J RaS@ ol ihatd BIR b@féﬁ@Béﬂg EREreQal v@gﬁ@d%ﬁﬁ SN The

whi ch di screte unitsco sing one or
soI@d.) ableined svasfdried et 4@1%i®tglml4ﬁamgb>étlmctqsaecéshlta®8ﬂf eindogherm

I I di ent b
213 3o E IR P eb L Bt rid s Lon of actf on of

Hdiheltactive ingredient in the conposition. Control
"~ release colgﬁ)osml ons may thus be achi eved by sel ecting

approd i tatlpspypethy-4-dupiophenydissirazd- 5 Elr)meﬂaahfﬂ (@

S 5 e PR L0
ace.’tameb oxyteehinytkd i drokhistic apidqi@Hig) vas didat @d&ﬁkﬁmﬁ)&@re was

warme(? to ~60°C. Water was added to the thick slurry in small increments until a

solution was formed (100 pL required). The solution was cooled to ambient
temperature and stirred overnight. The slurry was cooled in an ice bath before being
filtered and washed with acetone. The solid obtained was dried at 40°C to give 80 mg
of the desired salt. DSC endotherm 241.5°C. NMR consistent with the desired

structure.
EXAMPLE 8B
Formulation of 5-((3-(2-trifluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-

fluorophenyl)-5H-imidazo[4,5-c]pyridine salts

Either salt of Example 7B was mixed 1:1 by weight in dry pregelatinized

starch. 100 mg of the mixture was loaded into a hard gel capsule.

Additional compounds of this invention were made by the methods of
procedures A, C, D, E and F.

Procedure A: Alkvlation
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The rate of drug release and duration of action may
al so be controlled by incorporating the active

WO p@sedizent into particles, e.g. mcrocapsul esPCDUSH04/043112

pol ymeri ¢ substance such as hydrogels, polylactic

aci d, hydroxynethyl cel | ul ose, polynethyl nethacrylate

and the ot hel e-descri bed polyners. Such nethods % /
T xcollﬁ?ﬁ”ﬁrug deIF”@KX syst ens I|ke~#?pg§g X&::ﬂ!
' : &anlg oeggéggéggh nanqparti cl }

H. hapeeapsul es“and#so i diFhginon gt he noutew 4
\ﬁgﬁinismratlon t he pharnaceuti cal coﬁbﬁ§{f?ﬂﬁ ﬁﬁﬁ
require protective coatings. Pharnaceutical forns
suitable for injectionable use include sterile aqueous
solutions or dispersions and sterile powders for the
ext enpor aneous preparation thereof. Typical carriers
for this purpose therefore include bioconpatible

Forzeerapoundspreraresd incantparey forngaty E@ua of the egaffoddién @my casb 2-

o P EF SR PI L O O PAY 5 HR e
totdl nghewhitefi RS2 Blﬂlﬁﬁd—phéh}ﬂpﬂﬁhﬁﬂﬂaz@[ll 5chiBs¥idde wtdissolved in
necessarlly bring out their joint therapeutic effect

enqighebME) t%glweﬁgogmcttqnn@q wch selufariras 2¢dsdf® 1ly efat ed,
10%?@/®W Bd'ﬂlg gelq‘@ Wity dggcﬁgetfﬁ IbIOIFtaI?g form
pac e two

kit or e contalnin
concmgmaﬂomen%& umles‘mpamdt?éo kpu]ii ofaﬂgmcsehmOnewe&i ddded ®sther

artnments. th att ont C ctiv
requét? Yedeagion. EaCH reacgon was t en eate to 110‘% or ?mtin us?ng

microwave irradiation. After cooling, the reactions were filtered through a 0.45um

filter. Each compound was then purified by mass based fractionation on a C-18
reverse phase column using 0.1%TFA/ H,0 and 0.1%TFA/Acetonitrile as the eluting
solvents. Each compound was identified by its mass spectrum and purity was
determined by UV absorbance at 254mn. The HPLC fractions were concentrated by

centrifugal evaporation and weighed to determine quantity collected.

Procedure C: Suzuki Boronic Acid

F F
A
! R % rx,,:’/"'”\m gl %
Il g A, ;f}
b o £ e # R
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may therefore be fornulated in a way suitable for an
adm nistration route different fromthat of the other

WO p@gsedizent, e.g. one of themmay be in the forPoT/v820841043112
oral or parenteral formulation whereas the other is in

ThEQ 1%8 aﬂlg%maru @Ir@gcybb&agsh%dgad sﬁg ENRODYSs gﬂ@%@é&gg- (

oso het e conpound
dlﬂlﬁ)op@mygrﬂmmz@m Sl@]p?rlﬂﬁﬂé i(e %qg u{ DaenNgatof (?@&} Wans
wel I known to those skifled in the art, altogether
dissalkédnign HpO! hilefno adesBMExolpiorRadistiges apd(mmqgnﬂ@le%q Ghas
exenplified further. The processes descri bed
thepgddask tathe W}ICMWmmla@rexEh?)re@gtlfanmmyrenmsdgaﬁaé imae

he. S£QP of t resent inv on
micFR e pOROT o PaRaRER" oS b B R ot METER S e O1
pha3@ mcﬁmmrmfge (oel 82 ANE tHel RMumd ks GRERASK it IR 8F
E epared by any of the applicable techni ques of

@lpj Eh %%@m{é gyeze fikergg ﬂggwh 2 BdAnmgiiés and éhewbncdntretm to
t f t.echni ques ar
P arr el R AR o Bl ERT  ER BT v
phadve HPGAS/ME.John WI ey & Sons, New York), Vol. 1, lan T.
Harri son and Shuyen Fbrrison, 1971; Vol. 2, lan T.
Harri son and Shuyen Harrison, 1974; Vol. 3, Louis S
man and Leroy Wade, 1977; Vol. 4, Leroy G Wade,

Jr 98 .5, Leroy G
General pr oce ule 01‘ ox1me formation

To aromatic aldehyde suspended in EtOH/H,0 (1:2) was added

hydroxylamine hydrochloride (1.1 equiv.) and cooled to 4°C. To this solution was
added aqueous NaOH 50% w/w (2.5 equiv.) dropwise. After stirring for 1.5 h at
room temperature, the reaction mixture was acidified with 2N aqueous HCI and
extracted with CH,Cl,. The organic solution was washed with saturated aqueous NaCl
and dried over sodium sulfate. Removal of solvent gave crude oxime that was used

directly in the next step.

General procedure for cycloaddition

Oxime was suspended in CH>Cl; and cooled to 4°C. Propargyl chloride (1
equiv.) was added to the reaction solution followed by dropwise addition of NaOCl
(10-13 % fxee chlorine, 1 equiv.). The reaction mixture was stirred at 4°C for 15 min
then heated to reflux for 3 h. After cooling to room temperature, the reaction was
partitioned between CH,Cl, and H,O. The organic layer was separated, washed with
saturated aqueous NaCl, and dried over sodium sulfate. After removal of solvent, the
crude product was purified by trituration (hexanes ) or by column chromatography on
silica (10% CH,Cly/hexanes).

General procedure for alkylation
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Wade, Jr., 1984; and Vol. 6, Mchael B. Smth; as well

as March, J., "Advanced Organic Chem stry, Third
WEdiosioedtd4 (John Wley & Sons, New York, 1985)PCT/US2004/043112

" Conpr ehensi ve Organic Synthesis. Selectivity,

o vap ihiasbobyidft SRt NIy SRR Banf BT NADH 0%
(1.Peqss.) diepwixe fhlowlI9F qaditivn (BIQ)lﬂorgih@g‘?l RoYaoks (100ksuiey in

the preparation of the conpositions the invention
DI\Q*F-eAEFB Vigeg el Hivat moss enperatwgs salvents wewsriyeperaigd to give

' r t f > i )
el PR Es SR, hecelus Sl SRR 18 KL MgRh S
froevieD&l/HyO (2H9 to pavidequre fingligroéns. such as

tenperature, reaction tine, solvents, workup

procedures, and the like, will be those common in the

Prodbdurl ¢ $%{P§1rot1ﬂ18%§' ar reaction to be perfornmed. The
rial, together with material cited
therein, contains detailed descriptions of such
congditions. Typically the tenperatures wll be -1000C

to 2Dp00C, solvents will be aprotfc or protig, and

reagtQn-tires wibi~bes0 se s to 10 daysx Workup
t ¥pi c\eAﬁLy 03' nsi sﬁs of| quenchl ng any punreact gd reagents
follo M*«par_‘(tw ?’t vveeh ahat er/ or gani\. L «@Ekr{

system (ekxtraction separating the |ayer
cont ai ni ng the product.

The aryl bromide (1.2 eq.) was added to a solution of 4-((2-(2,3-
difluorophenyl)-5H-imidazo[4,5-c]pyridin-5-yl)methyl)phenylboronic acid (1 eq.) in
DMEF. NayCOs3 (2eq) was dissolved in H;0, added to the DMF solution and stirred.
Pd(PPh3)4. (5 mole%) was then added to the DMF reaction mixture. The reaction
mixture was heated in a microwave at 200°C for 2 minutes. The reaction mixture was
applied to a 1g solid phase extraction cartridge (C-18) and the column was washed
with 3 x 2 mL of methanol. The eluents were filtered through a 0.45um filter and
then concentrated to dryness. The resulting material was redissolved in DMF, and

purified by reverse phase HPLC/MS.
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Oxi dation and reduction reactions are typically
carried out a t tenperatures near roomtenperature

W@ aws0637200C) , al t hough for netal hydride reduRCT/ORR04/043112

frequently the tenperature is reduced to Q0C to
Proct@8QE, solvents are typically aprotic for reductions
and nay be either protic or aprotic for oxidations.
Preparsgiph oABinheed Areavadj usted to achi eve desired
conversions. Condensation reactions are typically
carried out at tenperatures near roomtenperature,
al t hough for non-equilibrating, kinetically controlled
condensat i onsreduced tenperatures (00C to -1000C) are
al so cormon. Sol vents can be either protic (conmmon in
equj | pbrating™reactions) or aproticF camoritiph
~Klmetigally coptyol liednrgact igﬁ‘rﬁ 1, Spemdard synthet }‘é:
}3 t§ cﬁﬁrﬁgus such as azeotropig, Lely at, it eedetifon by |
"~prodducts and usg of ankiydr ous reaction condittghs (e.g Ehas
Inert gas envirbnnments) ar€™gonmon in the artosand wi I?“ *
betappl i ed where appl i cabl éx;k
exenpl ary methods are descri bed bel ow. Each of the
products of the follow ng processes is optionally
separated, isolated, and/or purified prior to its use
i n subsecquefhf processes. The terns "trea;;;«g_qﬂ}'\j, ‘m_:g
treatdng, "AfTeatment”, and the liKke, an 7 s

cont aBtizhg’ & & [[
Lpaalhy o

The appropriately substituted 4'-[2-(2,3-Difluoro-phenyl)-imidazo [4,5-c]pyridin-5-
ylmethyl]-biphenyl-4-ol (5) scaffold was prepared by first treating 2-(2,3-Difluoro-
phenyl)-3H-imidazo[4,5-c]pyridine) (1) with 1-bromomethyl-4-iodobenzene (2) in
DMF using aqueous sodium hydroxide as base. The resulting 2-(2,3-Difluoro-
phenyl)-5-(4-iodo-benzyl)-5 H-imidazo[4,5-c]pyridine (3) (1 equivalent) was treated
with three different substituted 4-hydroxyphenyl boronic acids ((4-
hydroxyphenyl)boronic acid, 4-Hydroxy-2-(trifluoromethyl)phenyl boronic acid and
(4-hydroxy-2-methylphenyl)yboronic acid) and (4-F luoro-2-hydroxy)phenylboronic
acid (1.1 equivalents) under Suzuki coupling conditions (sodium carbonate, water,
palladium tetrakis(triphenyl)phosphine) to afford the appropriately substituted 4'-[2-
(2,3-Diﬂuoro-phenyl)-imidazo[4,5-c]pyridin—S-ylmethyl]-biphenyl-4-ol or -[2-(2,3-
Difluoro-phenyl)-imidazo[4, 5-c]pyridin-5-ylmethyl]-biphenyl-2-ol. The products
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m xi ng, reacting, allowng to react, bringing into
contact, and other terns comon in the art for

w0 p@soed7eng that one or nore chem cal entiti esPCBUS2004/043112
treated in such a manner as to convert it to one or

weP%Er%c gﬁgtgﬁ in J[a’ce Qﬁd f'ﬂ[t r%% 8%?0 31518 ansfrlt !}gﬁowed by washing

one W

wi&wmémﬁaﬂ%rd/\ﬂhtelpurcapﬂodubﬂ(g).corrpound one to react with
conmpound two", "contacting conpound one with conpound
two", "reacting conmpound one with conmpound two", and

FoRL A LSRR AT DS Ohs PO o

(5)diag50pL PABd/as usethe teﬁxfh readtidnl, OD&B@hch@ea[cﬁaﬁtwas add&l 1.4
with co ound Treating" .indicates the reasonabl e

coufiRienis § rﬁ%@%ﬁ)l}?%ﬂ&%a%v@aﬁg st cere adgded as a 0.4M
solﬁilé)rpmglnm&e?afo‘rﬁ Dl\/ffb r'ﬁ?e' I\}pe,g{&[bqlg e T a% 1"8%‘1%%h?18urs and

cal enperatures
monﬁ@ma@byta;mhyuedl | I;,C/M& CEaah maaﬁﬁ wasofileered) firaadh /0.478X fileer

still 0 o 1000 action
and R s Bard focfoseon fn adih Sevierainse edippioae
0.1 PSS Waks andb 'F%’Pﬁ&fa‘éétoﬁftﬂﬁ' £3hd NuBhg sf19Ent @ HAST und
wat er insensitive reactions or nitrogen or argon f

wapidggfiedby iiamess speakimi amé.)purley was detemingd bm de &\ nbsegzance

d. The
ot B, R R OGS RSy bt poatford the
prod&&d7) & isetkifiabidagdethfegaondi tions and

The compounds produced according to these procedures and examples, and certain of

their properties, are described in the Table below. The substituent designated “C” is
methyl.
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reasonably expected to successfully carry out the
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Anot her cl ass of separation nethods involves treatnent

of a mxture with a reagent selected to bind to or
WO e0wde637et her wi se separabl e a desired product , PCT/US2004/043112

unreacted starting material,
the |ike.
ahsorbents sych as activated carbon,

reacti on by product,
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Anot her synthetic route to

5- benzyl - 2- phenyl - 5H i m dazo[ 4, 5-c] pyri di ne and

war@boegTes i s shown in scheme 1. Schene 1:
\ / MeSGBH/ P O/ 190 C The following |ist

. COPCNUBL00R043112
i ncl udes

carboxylic acid reactants which may be enployed in the

condensati on,

ring closure reaction of Schene 1. The

conpounds sogpi@gdeced W |1 bear the|pggidugwofl | 6BE mw [Method
qcig at—t+he—st+te—of—YRI—pt+enalty—the—+eratfder—of
Exmn?%é nol ecule will be as in any of the conpoundg of
exanples 2-7.Acid MWAcid MV258.1 17 179.199 | OHIIPD
FF 258.1 17 OH124.099 F- , FF =D
Z =N
= No N/ 90 | 389.331 | 390.331 A
F
F o F F
Example 16
Z =N
N ~ N/
{
F
S 90 | 431.418 | 432.418 A
F
NN~
F - ¢
F
Example 17
Z =N
N = N/
F
0 \ ! .
\ 93 | 404.834 | 405.834 A
h—
Cl

90



F 158.103 156.204 O\\ =\ J HOJ F F 174.558 O 189.173
Mo =\, , ,/ /] HOc/ O 191.013 113.072 O > =\
wWoIEdsIs3i740r O HO 214. 219 HO 146. 144 -f CH \ JPCX/US2004/043112
152.148 137.137 Or \ J HO 7
Structures Purity] MW Obs. MW | Method
Example 18
Z =N
/
N z N
F
AN 90 | 370.389 | 371.389 A
\
N
Example 19
E .
Z =N
F N ~ N/ 95 | 389.331 | 390.331 A
F
F F
Example 20
F Z /N
Y, 95 | 389.331 | 390.331 A
F N ~
N
F .
F F
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O OH CH3174. 158 164. 159 OVCH 3 200.213 HO O 0 190.12 0
200. 213 HO 191.013 OH 252.272 O 250.256 216.21 0 206.1
HO 1 f O 17SI/2S200iBGA3112

wQa 003063724 277.1 16164. 159 215. 251 i

215. 251
Structures Purity] MWV | Obs. MW [Method
Example 21
F
F
. CEN 95 | 389.331 | 390.331 A
/
F AN
F
Example 22
F.'
Z =N
Ne S 7 97 | 385.777 | 356.777 | A
cl N
F
Example 23
90 | 407.451 | 408.451 A

SUSYSs
0 F
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OHp HCH3 | H3C 125.126 F, 126.1 14 /P OH CH3 112.084

0 129.139 ] HgL \ N L 128.151 143.165 V-N HO O HO I M

WO 280246090 O 124.099 O N HO - N O 200. 213 CH 1°PC1/0S804043112

OH ? 201 .201 H 126.1 14

Structures Purity| MW | Obs. MW |Mlethod
Example 24
Br
90 | 461.134 | 462.134 A
Z N\ =N
N Y
Br Z N
F.‘
Example 25
N
/< 90 | 401.404 | 402.404 A
Example 26
N\/ /N 95 | 371.377 | 372.377 | A
0
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,0 F J/> OH 112.088 222.238 OH OH=\ 0 124.099 174.158
vl < OH HO 174.158 O 230.266 \ N Lf OH NH C 0 240. 257

F

g

w0630 11 ( |[ OHJlI 0 H CA CH3 r |JI H3 OPABESHIH043112
257. 107 .
Structures Purity] MW Obs. MW |Method
Example 27
AN =N
N = N/
X F
N7 /N
\o 95 | 439.375 | 440.375 A
F
F F
Example 28
Z =N
N . N/
J: "
SNY
\ 90 | 405.822 | 406.822 A
N—<
Cl
Example 29
Z =N
I N/
Y
\N— 90 | 427.485 | 428.485 A
c
c

Cc
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L/ HO/ 0 HO 223.614 \ CH3 137.137 HO 204. 267 HO
140.141 Vf\ = O V NCH3 F 141.101 176.17 HO
WO2003063744.39 CH, O 188.128 OH HO fJ CH3 173. 17pC/BSRNLR(143112

-r ) HO 173.17 187. 197

Structures Purity| MW | Obs. MW |Method
Example 30
F
F N 85 | 456.833 | 457.833 | A
E x = /N .
F N A N/
Cl F
Example 31
= /N
N & N/
L F
NZ N
\O / 95 | 439.375 | 440.375 A
F
F F
Example 32
Z =N
N = N/
F
7 /N 90 | 386.454 | 387454 | A

95




V-OH ) HO 178.21 178.15 \ O WA 187.197 O 176.17 VOH O

173.17 157.556 Il ¢ J HOL 154.139 234.2 F112.088 O
wa 2050884492, 169 OH 187. 197 PCT/US2004/043112
Structures Purity] MW | Obs. MW [Method
Example 33
Z =N
N = N/
F
AN 90 | 392.480 | 393.480 | A
Example 34
Z =N
N = N/
F 95 | 361.301 | 362.301 A
J 5 . .
F
F F
Example 35
C
F
CEN
/ 92 | 369.804 | 370.804 A
N ~ N .
cl F
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The follow ng list includes al kylating reagents which

may be enployed in the pyridyl alkylation reaction of
w@elvsie37d4 Here, the residue of the al kyl ati ngP@Es1004/643112

| ocated at the X R3 site of the conmpound of this

i nvention. Optionally, the remai nder of the conpound

wWill be as found in any of the conpounds of exanples
2-7. Al kyl ati ent MV AI'kyT ati L Pagapt %
195470 Xno §E§3bturg§gn8 666-C ¥')Q %%”t&"l 1541630 MW [Method

BxamBled 109 | H3C 154. 639 203. 053 145. 488 2p3. 053 |o CHs )
H3C i 190.672 F F 273.478 VI

Cl AN 90 | 405.785 | 406.785 | A
F.'
F F :

Example 37
|=>(o NN
F
E N. / 92 | 421785 | 422785 | A
cl N
F
Example 38
F
F F
O N
g Z N 90 | 401.367 | 402367 | A
N = N/
F
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/1 c, 338.832 H3C 269.059 Br 205.039 223.471 |

Br F I

A d 325.225 A 289.478 Br 262.579 F F 269.059 F V -F
WQ 2005063744 r- 228.721 F F 253.06 V J F CH3 F 2BCT/08804043112

F 253.06
Structures Purity| MW  [Obs. MW |Method
Example 39
Cl
c 90 | 351.814 | 352.814 A
Z =N
N ~ N/
F
Example 40
Z =N
N N/
Ji " "
N o
\ 92 | 423.812 | 424.812 A
=
cl
Example 41
Ca N fi/N
Ca 98 | 339.391 | 340.391 A
. S 7
Ca NN
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KCTFFF 307.03 F F 253.06 WBr

CH 199. 09 221 . 043

Br H3C IF 175.057 O 285.567 frYvvV O ChL 154.639 VO

w@2005860844 ) N F 216.663 C 261 .569 i Tvx O PCT/US2004/043112
Structures Purity] MW | Obs. MW |Method
Example 42
@%Q
92 1 449.408 | 450.408 A
F
F Ne
F
Example 43
=
i - N/
95 | 422.825 | 423.825 A
Example 44
=z
- N/
F
93 | 388.380 | 389.380 A

5@
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H3C 218.682 212.078 J JJL a crO Br

195.57 11

J 275. 144

198. 648 299. 113 O 294.907 228.077 a 244.144 193.632 C

wo 20306084 223. 471 O 152. 623 "Br 255.961 . PCT/US2004/043112
Structures Purity] MW | Obs. MW |Method
Example 45
Br
4 95 | 479.124 | 480.124 A
N /
Br Z N
F
Example 46 Oi
X
\o ] 97 | 419.394 | 420.3%4 A
o
/
C
Example 47
)i 94 | 389.367 | 390.367 A
)
(0]
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SBr O 118.523 252.11 N (. Br 255.138 190.039 NM VB
r 328.828 176.012 Br Br Br 202.61 1 237.099 0\ }( 281

WO 1@3/0838% 087 OH3 170. 638 239.623 J- OH PCT/US2004/043112
Structures Purity] MW | Obs. MW |Method
Example 48
7 /N
N ~ N/
L7
N7 N 92 | 457.366 | 458.366
\ . . A
0
F
F F
Example 49

Cl
>§ N =z /N
S
F F

90 | 363.778 | 364.778 A
Example 50

L,

Y

N / N

F F
R

N=— 02 | 445476 | 446.476 A
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Br 257.023 198.648 1 F F257. 023 350. 235 Br

F-H- FF

Br 257.023 252.1 1 F F 257.023 236.1 1 1 N F 257.023

wWQ205860644 0 F 257. 023 228. 995 Br PCT/US2004/043112
Structures Purity| MW |Obs. MW [Method
Example 51
Z =N
N _~ N/
L7775
N7 N
\ 95 | 457.366 | 458.366 A
0
F
F F
Example 52
L
/
N = N
F F
Y
s ] 95 | 472.443 | 473.443 A
F
F F
Example 53
o
Y
N = N
F F
7 /N 95 | 404.444 | 405.444 A
S
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F Bf 255.032 273.478 174.63 203. 053 n, c-

g o H,

CH3186. 637 11 214.036 f CR3 T 247.134 F 203.053 | 11
Br FPCHBS200H043112

wa2es0724Br 214.036 204.676 F 285.913 |

r

Structures Purity;} MW | Obs. MW |Method
Example 54
F 95 | 395.393 | 396.393 A
Example 55
= =N
N /
2>\
F
90 | 410.470 | 411.470 A
Example 56
F
F.'
F 7N
ANGPZ 92 | 457.329 | 458.329 | A
F F
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257.023 F 241.462 F 262.579 HC CH, Br
CH177.064 194.62 267.922 350.235 237.042 F Br

WQ20588H44 196. 7 186. 637 199. 09 Br

N i

283. 251

I H3C G
Br

169. 035P@Er/US2004/043112
199.09 A S H3C CH A 229.065 199.09A 250.727 199. 09

Structures Purity] MW [ Obs. MW {Method
Example 57
F
C
\©qu 93 | 353.350 | 354.350 | A
/
N . ~ N
F F
Example 58
cl
Z =N
F N~ N/ 95 | 423776 | 424.776 | A
F
£ F F
Example 59
F o)
T (T
F 95 | 439.775 | 440.775| A
E N Y, . .
Cl Z N
F F
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0 - 253.06 261.569 C 258.103 N C 262.617 331.052 Q

273.699 C 88.5365 HC 249.12 7 Br

132. 988 HX CH3

waMs5683443C C!' 210. 581 C 144. 644 F CHO 303. 1PAT/C51404/043112

144. 044 HX CH3

0 F F
Z =N
N _~ N/

Structures Purity] MW [ Obs. MW |Method
Example 60
F
F F
92 | 419.357 | 420.357 A
.0 N
4
N =~ N
F F
Example 61
Cl
Z =N
Y, 90 | 390.222 | 391.222 A
N~
N
Cl ) F F
Example 62
F
F
90 | 405.330 | 406.330 A
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(hydrochloride salt) Br 223.471 CH 296.239 179.02 H
172.098 HC ¢ 273.478 CIH 158.071 F7V CH3 CH3 257.023
W@LM50604082 Arvl F F F 257.023 CI H 186. 081 LZHAT/L2004/643112
184.109 Q@ y 1 166.61 149.663 CH3 CH3

Structures Purity] MW | Obs. MW |Method
Example 63
FO
0 90 | 431.421 | 432421 | A
¢
/
N 2 N
F
Example 64
‘ Z N\ =N
/ 0 | 422.441 | 423.441 A
C N 2
i N
N F
Example 65
0
(U
/ 90 | 425.442 | 426.442 A
N~ N
F
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CIH T 205.995 248.195 O a- J a 188.613 CIH 313. 064 |
i Br H3 V -CH 277.696 CIH 158.071 F a 133.602 CIH
wag®s0a34N H C CH3N- - N 208.647 C H 230 . 133 BCTUIS2004/043112

Structures

Purityl MW | Obs. MW |Method
Example 66
cl_-
‘ 95 | 431.876 | 432.876 C
Z =N
N =~ N/
F F
Example 67
0. O °
+\N/
‘ 95 | 442.429 | 443.429 C
Z =N
N
F F
Example 68
‘ A =N
p 95 | 411.458 | 412.458 C
C N  _~ N
F F
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H3CU 272.144 129.589 11 |1 U Br 219.052 167.038 Br //
WNL CCHM W229.065 ii |ITVii d a d 209.699 - Ns
W@2@2306648 r S K) 132.613 11 1 PCT/US2004/043112
Structures Purity] MW [Obs. MW [Method
Example 69
c ‘ / /N 95 | 411.458 | 412.458 C
N _~ N/
F F
Example 70
g
Z > =N 95 | 411.458 | 412458 | C
N N/
F F
Example 71
g
Z =N 95 | 415422 | 416422 | C
N _~ N/
F F
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C207.659 1 N.CHAAIIl Yr F223.4712 01 If Ter -d 1
276.549 . | 3/4 a CH3 Cl 168.047 Br |J Cl 162.566 a T
WO T005/063744 PCT/US2004/043112
Structures Purity] MW Obs. MW [Method
Example 72
2 | 5
S AN 95 | 403.457 | 404.457 C
N _~ N/
F F
Example 73
o O AN
N / 90 | 441.485 | 442.485 C
Z N
F F
Example 74
F
F
¢
| Z>\=N 95 | 465.430 | 466430 | C
N
F F
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224.646 0 - d Hr O 186.637 1 F O154.639 C | 277.16
263.133 231.088 "CH 200.648 AOil1 - LL ci 215.727
WO 2005/063744 PCT/US2004/043112
Structures Purity] MW | Obs. MW |Method
Example 75
‘ / /N 95 | 431.876 | 432.876 C
c N~
F F
Example 76
‘ Z =N
95 | 415.422 | 416.422 C
F N ~ N/
F F
Example 77
/ /N
(o Ny 95 | 441.485 | 442485 | C
& F F
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291. 469 a 273.478F 237.498 F if CH3 CTI
CH3 CH3 223.471 | cl Schene 2 shows a synthetic route

W 20054063784 y| met hyl - 2- phenyl - 5Hi ni i dazo]

and

5- benzyl - 2- bi aryl - 5Hi m dazo[ 4, 5-c] pyri di nes. Schenme 2:

> ArB(OH) L 2 / Pd(PPh3)4 R

237.498 J H3C

4, 5- c] PYT/USI00€6843112

Structures Purity| MW  }Obs. MW |Method
Example 78
C\/O
' O Z =N 95 | 441485 | 442485 | C
N _~ N/
F F
Example 79
0
A =N
95 | 443.522 | 444.522 C
N_ = N/
F F
Example 80
95 | 387.392 | 388.392 C

/]
o) =N
e
F F
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Schenme 3 shows a synthetic route to

5- (al koxybenzyl) - 2- phenyl
W@ r@5/063744

5- benzyl - 2- al koxybenzyl

R, and R' can be any al kyl,

het erobenzylic groups.t

-5H m dazo[ 4, 5-c]pyridines

PCT/US2004/043112

-5H i m dazo[ 4, 5-c] pyri di nes.
benzylic or
R N=V 0 H Mtsupobu or

R,

alkylatlon V@W&ﬁ@gggous conpounds mhy,, g swwwhe§m§qu Method
N+t hn f Ay A (oY ceha '\
I LILAYS QCI.IIC I QQI I I UII u.o I LI} LA LA AN Y2 au LAAY BEE=AAMAARE ~
Xam%aﬁylng the starting materials, internedi ates ,
sol vents and conditions as MA|| be knowl by thgse
skilled in the art. EXAVMPLES PART A[ Congound synt hesi $
. EXAVPLE 1
A 23-di fl uorophenyl)-3H i m dazo[ 4| 5-c]|pyri di ne
p fhor ous pent oxi de (24.56g) was (i ssqgl ved i
Bt banesuk{oni c hd_(NL65. 8 at
O ) 95 | 433412 | 434.412 C
F N _~ N
F F
Example 82
C
99
0 CEN 95 | 439.469 | 440469 | C
/
N _~ N
F F
Example 83
0
e
Z =N
/ 95 | 439.469 | 440.469 C
N = N :
F F
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500C with stirring. To the solution,

3, 4-di ammopyridine (12.3g, 0 1l noles)
0. 12nol espCTES04/043112
added. The reaction m xture was heated to 1900C for 3

w@r@2/087dd f | uor obenzoi ¢ acid (19. 4g

hours.

The reaction was done three tines.

m xtures was cooled to 500C and poured into ice with

The reaction

sti-rring. At shhdfestage, all three

Method

ExampG &t ti on of NaOH with stirring unt i

Solid material precipitated out of
collegted by filtration and air-dri
ogict was re-crystallized from et
,|eld 36g of 2-(2, 3- dlfluorophen
N CD3

p)
LC/ tal\/

t he above taught proc %dure and\ subs
2-fl uorobenzoic acid in pFace &f 2, 3t
acid, the conpound 2-(2-fl uoropheny
c] pyridine can be prepared. EXAMPLHE
5-((3-(4-chl orophenyl )i soxazol - 5-yl
ophenyl) -5H i m dazo[ 4, 5-c] pyridi ne
2-(2-f1 unrnnhpn\/l\ 3| mr‘l.’-17nrA 5-C

hanol

yl) -3
1.42 (m

7. 3-

Ofggl
E it ut
di fi
) - 34
2

nmet
To 4

tli on,
+

he fing
[/ wat er
H i m di

| p);
#3545
i ng
uor obe
i m daj

yl)-2-
L suspe

8. 34 (d
DIRBHh

NZO0i C
7o[ 4, 5-

2-fiuof
NSi on of

T

Example 85

F
Fo| _F
‘O L
7
N A~
F F

I pyr i
1] 7

95

r‘linp(

465.430

1 Qg

466.430

Example 86

- F
T
=N
=0
F F

95

465.430

466.430
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50. Ommol es)

in DM was added a 10% (w' v) sol ut

aqueous NaOH. To this solution,

WG 2qoslb3momet hyl ) - 3- (4- chl orophenyl )i soxazol e PABUSRG4/043112

i on of

bO. Omol es) dissolved in DM was added. The reaction

m xture was stirred at
every half hour by ICMS The reaction was stopped at 4

roomtenperature and no

ni t or ed

hour s,

af t er stGieshowed Nno progressplp@}

wegigy at

(3x).
naterim

2p) ;

(s, Ip).

Examé\@@?‘* four— 1o tort
triturated with first with water and thgn wth

Themat eri al

swat er .
5 ed yi el di ng 5-

7.43-7.52 (m
7.89 (d, 2p);

5-(4-(trifluoronethoxy)benzyl)-2-(2,
5H i m dazo[ 4 35-c]pyridine F

[JUI lllb |||c f CClbll o1t pl uduu
ssol vi
precip

was t

was crystallized
in MeOH with heat,

by di
fol | ongd by
This crystallization prlocess

-2-(2-

7.26-7
184 (d,
8.28-8. 36 (m| 1p);
405. 31 EXANVPLE 3A

3-diffl uoro
4 \

Ip); 7.F
8.24 (d, 1);
LCVMS dataM Z =

F\

cf%méﬂ“*%

t—Was

Et 0AC
ng the
iftation
en

fluoro

o8
35 (m
1);

hnd 9. 1

bhenyl ) |

Example 88

c
cl li|lﬂ ll'i] 7 //T ;::2
N = N/
F F

95 | 466.321

467.321

Example 89

F
‘C oo
N/N/
F F

95 | 433.412

434.412
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-11IM -

First,

2-(2,3-difluorophenyl)-3Himdazo[ 4, 5-c] pyri di ne
SoneCDUS1004043112

W@ 2003/08646nmol e) was added to 430niof
To this solution was

solid material did not dissolve.

DMF.

added 43nL of a 10% NaOH (w v) sol ution.

stirring, the un-di ssol ved materi al

went

Wth vigorous

into

sol uti on.

ol

3pple of

Th%ﬂggﬁggtlng sol ution was, N1 oQd) | PoBs. Ry

Method

Pul l'l_UIIQ U -I-\J UIII—

Exam@e ?02 3
as to fit
reacfi on vessel was added of

5ronethy|)-4-(trif|uoronethox

. Each reaction m xture was

at 1100C. Foll ow ng the conp

mve reactions, all of the red

stNdue br eak
s for W
Nt he

washed three tines with d
crude materi al

ed

onf
was di ssol ved i n CHJ
a 330g Si @2 colum (Redisep (Isco)

and the re

s

1098/ 30m n to 20% 5m n),

was re-crystallized from ethanal/

di f1 uorophenyl)-3Him dazo[ 4, 5-
into a mcrowave reaction

q

vVessge

y) be
m cr
| eti
ctio
ade
each|b
g mafe
at er |
a2, ip
sul tiln
q Th

of°

j pyridi

|. To

zene (693ny,
waved {or
n of all

vesse
3gHeé8
at ch,
rial

The r
uri fi

0%td 0% 5m

g mat
ethre

ne so
each

1
t he
S were
35448
DVF wa
ha s
psul tin
pd usin
nto
bri al

a)

v)

QQ

ExampePthes yiel ded 14g, 33.5mml e of
5-(4-(trifluoronethoxy)benzyl)-2-(4,
difluorophenyl)-SFLinidazo[4,5-

c] py

3_
ridiil

95

ne.

466.321

IH

BO0Mhz

467.321

Example 92

20

425.485

426.485
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2p); 7.25-7.35 (m Ip); 7.37 (d, 2p); 7.38-7.42 (m
2p); 7.55 (d, 2p); 7.88-7.95 (m Ip); 8.25 (d, Ip);
wWar@s060% (s, Ip). LONMS Mz = 406. 23. EXAVPLEPGBUS2004/043112
Fol | owi ng the above-taught procedure, and substituting
| -(chloronethyl)-2,4 difluorobenzene in place of
| -(chloronethyl)-4-(trifiuoronethoxy)benzene, the
conpound  siructures . . Pulrlty _ MW | Obs. MW | Method
OGO ERZY )= \L 34 He-eprRghyA 5H—++ srovaey) 4—5
EXamp\rec:?gpryr|d|ne can be prepared. EXANPLE 4
5-(2, 4-di fl uor o- bi phenyl ) net hyl - 2- (}2, 3- ¢li f1 uor pphenyl
-5H i m dazo[ 4, 5-c]pyridine ""B(OH]j
_2,4-4Aifl uorophenyl boronic acid (194ng, 1.24mo|e) was
C" adifed '
8' nyl){5H i m fdazo[ 4,5
7clpyrid DVE (10nl) . Na2CO3
vas diss 238 DV $ 8P (0 4ftP* c
stirred. Pd(PPh3) \ o th¢ DVF rpaction
m xture. The reaction mxtture Was Heategl in a
m crowave at 2000C for 2 mnutes. After|extractive
Example 94
@ o
N N)_Q 90 | 447.492 | 448492 | C
F F
Example 95
o)
.
O ) 90 | 489.529 | 490520 | «C
N_ _~ N
‘ F F
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wor k- up using ethyl acetate/water,

we ioanow37¢D to 10% B/ 20ni n,
rate =40m /mn) for each purificati

the crude product
was purified in two batches using an |Isco 4QgSi Q2

on.

The pur

e

product fractions were conbi ned andconcentrated. The

resulting solid was re-crystallized from CE*Q /hexane.

A= CH2d 2, B = MeOHPCT/UR2004/043112

The col | ect edstrostyss al s were dried unggs| hing V@BEYRw [Method
ExamQ¥ 66 NI gt T esut tTmg T 524
di f |1 uor o- bi phenyl ) net hyl - 2- (2, 3-di f|l uor pphenyl]) - 5H-i n
dazo[ 4, 5-c] pyridine (223ng, .515 le) pt 50%]lyi el d.
| H 300Mhz (CD3QOD) sigma 5.8 (s, 2p) 7.p-7.1 (jm 2r);
_0.25~7.35 (m Ip); 7.35-7.45 (m 1g); 7/45-7.40 (m
€ 5p) , Ip); 7.85-8.0 (m Ip)|; 8.B (d, Ilp); and
9.1 ). LT dafa Mz = 434.|18. EXAVPLE 5
5- ((B Dr opfienyJ 1's0X 2 5-yll)methyl) - 2-]( 2, 3-dilf
| uorophe S5H-p i dazof 4, § pyrildPte ‘KT”) B4q45p484 | C
[1CC 1 -*>7To>4 sofutidn of)azAbenzi|ni dalzol e (10g,
43.3mol e) in DVMF was added 10%
Example 97
C @jN
Y
c N - N>_§j2 90 | 425.485 | 426.485 | ¢
F F
Example 98
C
: y, 90 | 425.485 | 426.485 C
C N A~
F F
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(W v) aqueous NaOH followed by a solution of
i soxazol e (11. 8q,

5- (chl oronet hyl ) - 3- (4- chl or ophenyl ) -
WG 200306371£)
roomtenperature for 7 hours,

in DMF. The reaction m xture was SPCT/DRZVO&H043112
and then concentr at ed.

The solid material was treated wth Et OAc/H2g , and
collected by filtering. The solid material was then
trltrated MA@nwﬁQggand Et oAc, and cbhmgriﬁﬂw Tioes. 39 [f1ethod
£ by o r-r\lcf-3|||-rn at—f-doa N (Ll
Iullll\,l 'JUIITICU IJ_)’ 'C T \U AN LILBA® LILULAAA . L
E@m#o obt ai n a
5-((3-(4-chl orophenyl )i soxazol - 5-yl}) nrethyl ) - 2-[( 2, 3-
i fl uorophenyl)-5Him dazo[ 4, 5-c] pyri dipe (8.5qg,
0. 1nmol e) at 46.6%yield. 1H 300Mjz (DOVSO d6)| si gna
o8 2p); 7.12 (s, lp); 7.25-7.35 (M Ip);
7.4 53 (m Ip); 7.55 (d 2p); 7./88 (d, 3p);
8. N | p)s 0 . 43
Ip). ! . b 449%00 C
5-((3-(2 N~
4-trifluoronet hyphenyl)isoxazo -5 y -(2-fl Yo
rophenyl ) - 5H|n1dazo[ 4, 5- c]pyrldlne H HCi
,,CF MJOHELOHH .NMJ =S f Y T NH
Example 100
F
b g o
/ 90 | 429.449 | 430.449 C
N _~ N
F F
Example 101
90 | 437.902 | 438.902 C

/]
Cl 5 / /N
F F
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I SMVE, NaOH DWVF

2,4-(bis-trifluoronethyl)benzal doxi me To aromatic

w@ba@slyifes (0. 021 nol) suspended in Et OH H2O ( 1pQT/USB04/043112

nm., 0.09 M was added hydroxyl am ne hydrochl ori de

(1.58 g,

0.023 nol) and cooled to 4C. To this solution

was added aqueous NaOH 50% w w (4.13 nlL, 0.052 nol)

dropwi se. Aftg@fictgkirring for 1.5 h

The organi c sol ution was washed wt
NaCl and dried over sodium sul fate.

dropw se addition of NaOO (10- 13

37.6 nL, 0.061 nol).
at 4C for 15 mn

Examg}_?\I?Hazqueous HC and extracted with (@IZ

The reaction m

ity

POMw

ol £ A
—UuTrTT4

Obs. MW
A it h

AAA
A B A"/ M v iy |

(@
h sa

Renpval
quant.) that was used

P (3 x
f ur at eg
of

nmL, O.
owed by
ee chl g
Fe was

ilsoxazo

BT,

50 )
aqueo
sol ve

S
Nt

rine,
stirre

Example 103

s
S Z N\ =N
DL
F F

90

453.517

454.517

Example 104

F
"SI
F 0

.
/
N :

90

481.429

482.429
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then heated to reflux for 3 h. After cooling to room

tenperature, the reaction waspartit

i oned bet ween

w@kisha7and H2O. The organi c | ayer was separ at BA/US2004/043112

washed with saturated agueous Nad ,
sodium sul fate. After renoval

and dri ed over

of sol vent,

t he

crude

pr oduct chloronethylisoxazole was purified by col um

chr orrat ogr apgyuéape§| I ica (10% CH2Cl

Alhgranse)

B2 M

Method

28— 56—+
Exmaniqﬁlfluoronethvphenyl)lsoxazol 5-\
or henyl ) - 5H m dazor 4, 5- clpyridine
(14. 28 g,
added aqueous NaOH 10%wW w (32.2 i,

' foll owed by addition of th
e fron1the previous step (2
=8tirry for
product as™& tar Sef N The—chude s
wth HO (7x) and crystal ld zedF(2x)

(2:1) to provide pure title product].

0. 067 nol) suspended in DVF (

Dnet
To i

hyl ) - 2-
M dazof
140 i)
0. 0B0 nol )
or oret
g 0. 08
rogm
49&. A7
was t
m MeOH/

(2-flu
yridin
was

hyl
0 nol)

P’
i turat
H20

NMR, 300Whz D6M

O

11%

Chem cal shift, nultiplicity, # of |protpns: 641, s, P
7.0, s, 1
Example 106
Z =N
N = N/
F F
O 90 | 453.517 | 454.517 C
X
a8
Example 107
90 | 449.867 | 450.867 C

F
Cl ‘ O = /N: ; 2
N =~ N/
F F
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7.3, t, 27.4-7.5, m 17.8-7.9, d,
8.2-8.4, m 9.2, s, 1 EXAMPLE 7

17.9-8.0, d, 1

W®B2(06863744 t r i f | uor omet hy- 2-f | uor ophenyl ) i soxazpCF/ES3003/0a3112

et hyl )-2-(2-fl uorophenyl)-5H m dazo[ 4, 5-c]pyridineA

Conpound MW Anpbunt Mol es Equi val ents A 207.13 9.3 g
0.044 1 NaOd (10 %free 74.44 43.0 nL 0.44 1.6 d)

Propar gyl chbgiduges 74. 51 3. 14 mi 0.|Bddlyl mw | Obs. MW [Method
ExamplR BRI or onet hane at 00C and NaOd wds added at |00C wi{h
cl
‘ N
cl©j/ 00 | 466.321 | 467321 | ¢
N_ _~ N
F F
Example 109
N7 ) 00 | 422441 | 423441 ¢
N  _~ N
F F
Example 110
94
F Q/N 90 |433.412 | a34412| ¢
7
N_ _~ N
F F
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vigorous stirring, followed by propargyl chloride.
Reaction stirred at 00C for 5 mn and then heated to

w0 edosos37or 2 h. It was then cooled to room  PCT/US2004/043112
tenperature, washed with water, dried over sodi um
sul fate and concentrated in vacuo to obtain a yell ow
solid. It was purified on the conbiflash on a silica

gel col umn, glitlyirng W th 3-50% et hy SHEMRH {Method
of S | n\l A |i;13 onl —d - abht a| Red NAAL
Examp}ﬁr1dnt m\bl es’ Equi val ents A 279. 62 |2. 12 B
213.21 1.373 g 6.4 1 10%wWvVv aq 2.2 DV 13. 73
mL +6056nmL | | | "B" was suspended |i DMF and
10@@( /v) ag. NaOH was added to it. ifssol ved
7 56pnL DMF and this sol ution wg t he
e W-th stirring. The reactlon ! at roomm
g8.429 Cc
n wth jethyl

crystaljlized

f r om met hanol wat er F F

Example 112
C. ‘ N
o CE ) 90 | 427.458 | 428.458 C
F F
Example 113

O
CfN
Y 90 | 427458 | 428.458 C
N _~ N
F F
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to obtain 533ng of the desired conpound. NWVR ( DMSO)

Data: Chem cal shift, multiplicity, # of protons:
WOG24/06¥44 2 7.18, d, | 7.28-7.36, m 2 7.44.7.PdT/UR2004/043112
1 7.90-7.96, d,
8.08-8.16, t, 1 8.28-8.36, t, 2 9.24,

7.70-7.76, d, 1 7.86-7.90, d,

1

s, 1 EXAVPLE 8A

5- ((3-(2-trifl uoi Oret hy-4- fluorophenyl)lsoxazol 5-vyl

)m

ethyl) - 2- (2- Blriirgpheny! ) - SH m dazgbydy p- flvpy '[ods e Pvethod
LI L LA AW | U ANV LCITToT TIrd UMZCI C [y = '3’ NI T . Uml C/ : n
Exampﬁ\féﬁ(lzmu was added
0
c Z =N
/ 90 | 425.485 | 426.485| C
N _~ N
F F
Example 115
C
e
A =N
> 90 | 439.512 | 440512 | C
N ~ N
F F
Example 116
cl ‘ Z =N
& N N/ 90 | 466.321 | 467.321| C
F F
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10% (w v) aqueous NaCH (30.5nL, 76.6mmvle) followed by
a solution of 5-
W@ edvsosnet hyl ) - 3-(2-trifl ouronet hyl - 4-f | our opPETYEI004/643112
oxazole (21.3g, 76.6mole) in DMF (601L). The reaction
m xture was stirred at roomtenperature for 18 hours,
and then concentrated. The materi al was precipitated

from MeOH H"@tru@pgg coI l ected by fil tp@ﬁting.MVU'he o8 i | Method

H-zed—+omEHeAe-Rexaneg—+e
Examp% al n 5- Q I C\JI _)’QL U.I LI Cu LI \wy § \ 3 A
((3-(2-trifluoronethy-4-fluorophenyl )i spxazol -[5-yl ) mgt
hyl)-2-(2-fl uorophenyl)-5H m dazo[ |4, 5-F] pyridine in
69%yi el d. NVR Data 300Mhz D6MSO Chem cpl shi flt,
|t|pI|C|ty, # of protons 6.15, 9, 2 p.91, {4, 1 7.3,

2742752m 17.65-7.9, m 4 7.84-7.9, Im 2

O
‘ 90 | 503.556 | 504.556 C

Example 118

90 | 443.522 | 444.522 Cc

Example 119

C
\‘\‘\/q >—Q 90 | 422.441 | 423.441 C

N

3
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8.22-8.45, m 2 9.19, s, 1 EXAMPLE 8B Salts of
5-((3-(2-trifluoronethy-4-fluorophenyl)isoxazol -5-yl)m

W@ RwgI0§3724 ( 2- PCT/US2004/043112
fl uorophenyl)-5Hi m dazo[ 4, 5-c] pyri di neMet hanesul f oni c
acid salt

MW

d aVal

Method
-re—f+ee—b Il

I hanesul f oni ¢
e was war ned f{o

- -

acid (42.6 ng) was added and the m.

~60C. Water was added in small incrlenen

sgution was formed (110 nL requirgd).

ss cooled to anbient tenperature gnd s
. The slurry was cooled i an

s unti
The sol
tirred
ce bat

| a
ution

h befoile

one.| The sdg
12@ng47o’5r52t1 H
C. NWR was
re. HO saljt
nyl )} soxazql - 5-yl
zo[ 4} 5-c] pyri di ne
2.0 pL

Itered and washed MAth acet lid
N g76.521
desired s
. consi sten i
5-((3-(2-trifluoronet hy-
ethyl )-2-(2- fluorophenyl)-5Himfs
free base (200 ng) was slurried in

Example 121

F O N~ N/ ; :
‘ F F

90 | 433.412 | 434.412

Example 122

o . Z =N =\l 90 | 503.556
N_ _~ N/ \ /
F =

504.556
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acetone. Concentrated hydrochloric acid (46 ng) was
added and the m xture was warnmed to ~60C. Water was
w@odasael7ad t he thick slurry in small increnment SPCUB1004043112
solution was formed (100 nL required). The sol ution
was cool ed to anbient tenperature and stirred
overnight. The slurry was cooled in an ice bath bef ore
bei ng f||tergﬁhamg3mashed W th acet
gbt-a-red—was—ar-ed—at—4606+to—give
Example 143 od salt. DSC endot her m 241. 5C.
wWth the desired structure. EXAMPLE
5-((3-(2-trif|uoronethy-4-f|uorophe

fl uor ophenyl)-5Hi m dg

Method

)

f or nat ,

| OQQunof the scaffold (in this case

(2, 3-Di fl uoro-phenyl)-3H i m dazo] 4,|5- c]

pyri di ne) was
used for each reacti.on. The

Example 124

g
O A =N 90 | 453540 | 454540 | C
N =~ N/
F F

Example 125

Cl
' = N
= 90 | 466.321 | 467.321 C
/
Cl N_ _~ N
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total anmount of

2-(2,3-Di fl uoro-phenyl)-3Himdazo[ 4, 5-c] pyri di ne was
wale@sobized i n enough DMF to give 500ul / react i oPCT/US2004/043112

each solution was added 60 niL of 10% w v) NaOH H 2q .

The al kyl ati ng agents were dissolved in DVF at a

concentration 480 nmmol e/nL and 250 nL of these

sol utions wergragdegd to the respect p{ﬁ,t;:] eq\q\yvl Obbéfw Method

ExamPrllecr owave irradiation. After coolin AR
g, the reactions
ver e filtered through a 0.45um filter. Each coppound
(s, + Hen purified by mass based frafctiopation pn a
CG 1B reverse phase colum using 0.1PdFA|l H20 apd
M FA/ Acetonitrile as the eluting| solyents. Each
nd was identified by its mass| spe¢trum apd
nce at 254m. The
ggm ﬁﬁ@ﬁ%ﬁa 457.456 C
quantity
> ) e C Boroni c|AcidThg aryl
bor oni c a(:ld (1.2 eq.) vvas;:addedr tol a s¢lution
of 5- (4-i odobenzyl)-2-(2, 3-
di f 1 uor ophenyl ) -5H-i m dazo[ 4, 5-c]pyfidiphe (1 ef.) in
DMF. Na CCs (2eq) was dissolved in |HO, |added o the

DME_solution and stirred Drl( DDh’%\A ("_\ ol 90@ rMas._t hdn
Examglgd@l to the DMF reaction mixture. [The feactioh
m xture was heated in a mcrowave 2000C for| 2
m nutes. The reaction mxture was appli¢d to a|llg

sol j d
‘ A =N
90 | 481.429 | 482429 C
Fo _O N
v
E F F

Example 128

o)
/ko O .
A =N " 90 | 483.522 | 484.522 C
Ol
F F
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phase extraction cartridge (C18) and the col um was
washed with 3 x 2nL of nethanol. The eluents were

wo dosme3ds t hrough a 0.45um filter and then conP€nUSENECH3112
to dryness. The resulting material was redissolved in
DMF, and purified by reverse phase HPLC/ M5. Procedure
D General procedure for oxine fornmation To aronatic

al dehyde suspgpegdsi n Et O ELO (1: 2p s adled] obs. MW |Method

TRV anrl ya) aol-ad
ot

.~ To this solution was added aqueous | NaOH 50% w/ w
(2.5 equiv.) dropwi se. After stirrijng for 1.5 h at
roomtenperature, the reaction m xture pas acidified
with 2N aqueous HC and extracted with ¢H2Cl 2. The
Q;gan c solution was washed with safturafed aqueous
d dried over sodium sulfate.| Rempval of| sol vent
gave de oxi ne that was used directly|in thel next
N pr oced hr ¢ ddiPi pA*TKIEedRfs [ C
3 C. Pfopar gyl
hie reaction jsol utign

fol |l oned by dr opW| se addltl o of

Example 130

/9 = S| 90 | 392870 393870 A
cl — N~ s

Example 131

/ = N / \ S
Z =N 90 | 358.425 | 350425 | A
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(10- 13%free chlorine, 1 equiv.). The reaction
m xture was stirred at 4C for 15 min then heated to

w0 edosos37or 3 h. After cooling to roomtenper apCr/Es2004e43112
reaction was partitioned between CH2Cl 2 and H2O The
organi c | ayer was separated, washed wth saturated
aqueous Nadl , and dried over sodiumsulfate. After

removal of solswemres the crude produthyigs PW I fl D8S MW [Method
nnnnnnn al
Examg

re 1!3'2I Ul I UII \ IICI\C!.]ICO } UI lJ_y \JWUI'.' \.alll \.IIuL U\‘:jl (. Plly UII

I'l'ica (10% CH2d 2/ hexanes). General prdcedure|for
al l eviationTo i m dazopyri di ne suspended |[i n DMF|was
added aqqﬁous NaOH 10%W/ w (1.2 equiy.) dropw s¢
follomgpﬁ y addition of chloronethyl isdxazolef(1.2
¢ /) in DMF. After stirring for 12 hlat room
--rature sol vents were evaporated td give ¢rude

[ d._Nhe crude soljdfwas trifturatef

b :

al IZe OH (246 393486 | A
ure E|; Suzuki
. 2] eq.)| was adlded to
a solutlon of 4-((2-(2, 3-
di f1 uorophenyl)-5Him dazo[ 4, 5-c] py |dir-5-yl)wethyl)o
henyl boronic acid (1 eqg.) in
Example 133
C
C ‘ O AN =N
N_ N)—Q 90 | 453.540 | 454540 | C
F F ’
Example 134

O\“/N
O AN N 90 | 546.582 | 547.582 C
O
F F
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DMF. Na2C 3 (2eq) was dissolved in H2O, added to the
DMF solution and stirred. Pd(PPli3)4 (5 nole% was

WO h@s/oextde

m nut es.

d to the DMF reaction mi xture. The reerUBIMN4/043112
m xture was heated in a mcrowave at 2000C for 2

The reaction mxture was applied to a 1g

solid phase extraction cartridge (C-18) and the col um

was washe

it aora

fj \v’\ﬂ'ﬁé:thlﬂcgi.LégnZArErL of met hanol puriI)re glwenbss WeL

o fr |+ oy AnH o+ AN ~Aanoadnt At A

:Method

£
Bampg 1Y ynes
DMF, and

Prepar at i

Loy 11 1
orn vuytt a v, 5SIuttth T 1rmoTl v CITgTT COoOrTrTogeTroT

s. The resulting material was rjedi ssoljved in
purified by reverse phase HPLC/|MS. Prog¢edure
on of Bi phenyl Array Sr f\ F HO|_  X'HH W--

I 1 4 PdF hj OHt 4 X H CF ICH The

-

=
V/

N
N—o Z = 95 | 472.378 | 473.378
Z N 2 N/

app ] ately substituted
c 4 - 1 fl uoi O phenyl)-im dazo| 4, 5-c] pyri ¢li n-5-
~
0 7N
/ 90 | 445.448 | 446.448 C
N ~ N
F F
Example 136
CF, F F
IS5 L
/ 0 |456.378 | 457378 | A
~ NO 2 N
Example 137
F
i -
0
A
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yl metliyl]-biphenyl -4-ol
first treating 2-(2,3-Difluorophenyl
W@RkboSHOBar o[ 4, 5-c] pyridine) (1) with
| - brononet hyl - 4-i odobenzene (2)
sodi um hydroxi de as base. The result
2-(2,3-Difiuorophenyl) -

)_

i ng

(5) scaffold was prepared by

PCT/US2004/043112

i n DMF usi ng agqueous

5- (4-1i odo- bengylcuréHt i m dazo[ 4, 5-c] |

Dpor ont  aci

‘ Tyl bor oni ¢ ag
nt s) under Suzuki coupling cq

4 wat er, pal |l adi um

i s(ftri phenyl)phosphine) to aff

Qtely substituted 4'-[2-

car bg

henyl - 2- ol
acetate and fiktered over a nedi um f
washina with water to afford the puy

bor o
d) 4
id (
ndi t

0P

pyr i

i n-5
t at g
rit
ppr

¥
acidE

ni c aci
nd

1.1

i ons (qodi um

t%.812
di n- 5-

Bl Nk 3)

dbd mw

Method

e

-yl met h
din et
f ol | ows
oduct

(

d and

424.812

| met hy

yl]-bi
hyl
d by
5)

Eal

Exampl§gBunds prepared gn argay format (
(7)., folfd (5) in 250

for each TH=eAch reaction
\ apbonat e. Thd
4% sol ution ((

equi val eht s
(6) wepe"

Cl

nL O
was
pal K
. 05n
r 4

99

hour s

457.270

pf t he gener
IVF was
added 1.
yl at i ng
Vbl es)

k

[

al typ
used

4
agent
in DMF
1nd

458.270

D

U7

Example 140

98

472.378

473.378
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noni t ored by anal yti cal
filtered through a 0.45nM filter

LC/ M5. Each reaction was
and purified by

wore@s/okiEged fractionation on a C 18 reverse phBGBUS2004/043112
col um using 0. 1% FA/ water and 0. 1%FA/ acetonitrile as

the el uting sol vents.

Each conpound was identified by

its mass spectrumand purity was determned by its U

absorbance atgidpdpgy The HPLC fracti

L i

LLO

Obs. MW |Method

ant-rat o 1 AW aWal
TIILI aut vu L vaAaALUUU aurtTu

EX&“H?ééuct (7) as its tgriftporoacetate

conpounds p oduq?d aj\coy
exanpl es, (&h i
descri bedyi n_he/Ta

desi gnat€d €' 1N et

anple 9 95 387. 340 388. 340
b A Exanple 11 90 413,431

¥6.44

e
anewoighod td aTLbe 44 e
J

salt] The
di ng to thege priocedurgs and
their properties, are
| ow. The sybstif uent
.Structures|Purifty MV Qbs.
A Exfanpl e 10 90

414. 431

MV Met hod B&ajnpdde712 525377 | D

MA

F
F
Example 142
F F
Cﬁ“
/
N~
o\ F F 0 | 474369 | 475.369 | D
\ __ F
N
F
E !
xample 143 E e
99 | 454.387 | 455387 | D
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92 404. 451 405.451 A Exanple 13 95 407.451 408.451 A
Exanpl e 14 85 405.479 406.479 AStructures Purity MN
w@b®s/00AMAMet hod Exanpl e 15 90 389. 331 390. 331 BXENIP1064/043112
16 90 431.418 432.418 Exanple 17 93 404. 834 405. 834
AStructures Purity MV Cbs. MW Met hod Exanple 18 90

370.389 371.389 Exanple 19 95 389. 331 390.331 A

Exanpl e 20 Structures

Purity| MW | Obs. MW [Method
Example 144
o)
\N 98 | 474.369 | 475.369 D
Example 145
F
o) 98 | 485.266 | 486.266 D
\
N
Example 146
F
N—q Z =N
4 ! p
F = Z N 95 | 442.351 | 443351 | D
E F F
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95 389.331 390.331 AStructures Purity MWV Cbs.

Met hod Exanple 21 95 389.331 390. 331 A Exanple 22 97
WQB5/PF374856. 777 A Exanpl e 23 90 407. 451 408. 4BAT/US2004/043112

AStructures Purity MV Cbs. MW Met hod Exanple 24 90

461. 134 462.134 A Exanple 25 90 401. 404 402. 404

Exanple 26 95 371.377 372.377 AStructures Purity MV

MV

938. MV Met hogl Bxadgpl e 27 95 439. 374 Pﬂﬁ‘t? 3RV A aﬁé'qu\/lethod
Example 147
90 | 420.397 | 421.397 D
Example 148
ol N
90 | 402.407 | 403.407 D
Example 149
98 | 448.433 | 449.433 D
/
C
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90 405.822 406.822 A Exanple 29 90 427.485 428. 485
AStructures Purity MN Cbs. MWV Met hod Exanpl e 30 85
W@ ®50834457. 833 Exanpl e 31 95 439. 375 440. 375P&T/US2004/043112
Exanpl e 32 90 386. 454 387.454 AStructures Purity MN

Obs. MW Met hod Exanpl e 33 90 392.480 393.480 A Exanple
34 95 361.301 362.301 A 92 369.804 370.804 AStructures

Purity MV Qossiruddfd¥et hod Exanpl e 36 |BQrit¢05 miBS |88 MiF Pviethod
Example 150
F F
N :
- )
/
N
98 | 474.369 | 475369 | D
F
Example 151 E
Ne _z N/
o\ N 96 | 439.280 | 440280 D
= Cl
Cl
Example 152
F
-0
P
07N\
\N_ 98 | 454.387 | 455.387 D
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Exanpl e 37 92 421.785 422.785 Exanpl e 38 90 401. 367

402. 367 AStructures Purity MV (bs.

MV Met hod Exanpl e

W320090683%4. 814 352.814 A Exanpl e 40 92 423. 812rdRUSROL043112
A Exanpl e41 98 339. 391 340.391 AStructures Purity MN
bs. MWV Met hod Exanpl e 42 92 449. 408 450. 408 A Exanpl e
43 95 422.825 423.825 A Exanple 44 93 388. 380 389. 380

AStructures BufitfupesMV Qbs. MV Met hodipyrityl Mw | Obs. MW [Method
Example 153
98 | 506.386 | 507.386 | D
Example 154
0Ny F F 98 | 456.378 | 457378 | D
\ F
N
F
Example 155 E
08 | 436.397 | 437397 | D
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Exanpl e 45 Br 95 479. 124 480. 124 Exanple 46 N N 97

419. 394 420.394 A Exanple 47 94 389. 367 390. 367
WOSI0506374¢ es Purity MN Cbs. MW Met hod Exanpl e HGI/822004/043112

457. 366 458.366 A 90 363.778 364.778 A Exanple 92

445. 476 446.476Structures Purity MW Obs. MAN Met hod

Exanpl e 51 95 457, 366 458, 366 A Exanple 52

Structures Purity| MW [ Obs. MW |Method
Example 156 F

2N\ =N
N/N/

98 | 456.378 | 457.378 D

Example 157

98 | 467.276 | 468.276 D

Example 158

98 | 430.442 | 431.442 D
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95 472.443 473. 443 A Exanpl e 53 95 404. 444 405. 444
AStructures Purity MN Cbs. MV Met hod Exanpl e 54 95
WQW586834896. 393 Exanpl e 55 90 410. 470 411. 470PGT/US2004/043112
Exanpl e 56 92 457.329 458. 329 AStructures Purity MN
Obs. MW Met hod Exanpl e 57 93 353. 350 354. 350 A Exanpl e
58 95 423.776 424.776 Exanple 59 95 439. 775 440.775

AStructures Bysddas MV Gbs. MV Met ho

Ce (AR 6Pobs. Mw [Method
Example 159 E
98 | 456.378 | 457.378 | D
F
Example 160
C{ N 85 | 473.725 | 474.725 D
- cl
Cl
Example 161 E cl
N~
07N
\= 98 | 488.832 | 489.832 | D
o)
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92 419. 357 420.357 A Exanple 61 90 390.222 391. 222

Exanple 62 F .F F OF F 90 405. 330 406. 330Struct ures
wWEr0s0y37MN Cbs. MV Met hod Exanpl e 63 90 431. 42BCHBR2042043112

Exanpl e 64 422. 441 423.441 A Exanpl e 65 90 425. 442
MA Met hod Exanpl e

426. 442 AStructures Purity MV Cbs.

66 95 431.876 432.876

Structures Purity] MW Obs. MW [Method
Example 162
F Cl
98 | 540.831 | 541.831 D
Example 163
F Cl
g
/
N 2 N
0N F F 98 | 490.823 | 491.823| D
\
== F
F
Example 164 F a
98 | 470.842 | 471.842 D
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Exanpl e QI 95 442.429 443. 429 Exanple 68 95 411. 458

412. 458Structures Purity MW Cbs.

MV Met hod Exanpl e 69

W@20080437468 412. 458 Exanple 70 95 411. 458 412. BGBUS2004/043112

Exanpl e 71 95 415. 422 416.422 F FStructures Purity MAN

Obs. MW Met hod Exanple 72 95 403. 457 404. 457 Exanpl e

73 C 90 441.485 442.485

Structures Purity] MW Obs. MW [Method
Example 165 :
F Cl
98 | 490.823 | 491.823 D
Example 166
F Cl
98 | 501.721 | 502.721 D
Example 167
O F
Z =N
/ 90 | 415.422 | 416.422 C
F NN
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Exanpl e 74 95 465. 430 466. 430Structures Purity MN Qos.
MV Met hod Exanpl e 75 95 431.876 432.876 Exanple 76 95

WA 1W54804416. 422 F F Exanple 77 95 441. 485
442.485Structures Purity MV Cbs.

Exanpl e 80 95 387.392 388. 392Structures Purity MV Cbs.

PCT/US2004/043112

MV Met hod Exanpl e 78
C 95 441. 485 442.485 Exanpl e 79 95 443.522 444,522

MWV Met hod Structures Purity| MW [Obs. MW |Method
Example 168
90 | 483.420 | 484.420 C
Example 169
‘ F
Z =N
90 | 499.419 | 500.419 ]
0] N 2 N/
S
F F
Example 170
C
I
0]
g F
‘ CEN 90 | 445.448 | 446448 | C
N Y
F Z N

141




Exanpl e 81 95 433.412 434. 412 Exanpl e 82 95 439. 469

440. 469 95 439. 469 440.469Structures Purity MV Gbs. MWV
wordkoa7EKanpl e 84 95 425. 485 426. 485 Exanpl e BGI/852004/043112

465. 430 466.430 Exanple 86 95 465. 430

466. 430Structures Purity MV Cbs. MN Met hod Exanpl e 87

95 415.422 416.422 Exanple 88 O 95 466. 321 467. 321

Structures Purity MW | Obs. MW [Method
Example 171
C
|
S
‘ @f%—@ 90 | 461.513 | 462513 | C
N /
F Z N
Example 172
F
Z =N
F . N~z N/ 90 451.402 | 452.402 C
Example 173
F
90 | 465.430 | 466.430 ]
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Exanpl e 89 95 433.412 434.412Structures Purity MN Qos.
MV Met hod Exanpl e 90 95 533. 428 534. 428 Exanple 91 95

WA BRsB4467. 321 90 425. 485 426. 485Str uct ur es RUF/UB300M¥3112
Obs. MW Met hod Exanpl e 93 90 457. 484 458. 484 Exanpl e
94 90 447.492 448. 492 Exanple 95 90 489. 529

490. 529Structures Purity MN Obs.

MW Met hod Exanpl e 96

90 457.484 AsBud@és F F Purity] MW | Obs. MW [Method
Example 174
F
Z =N
N / 90 | 481.429 | 482.429 C
Z N
Example 175
o]
”
Z =N
p, 90 | 427.458 | 428.458 C
N =~ N
F
Example 176
e
I
S
‘ F
Z N\ =N
p 90 | 443.522 | 444.522 C
F NN
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Exanpl e 97 90 425. 485 426.485 90 425. 485
426. 485Structures Purity MW Cbs.
wO0044637800 441. 500 Exanpl e 100 90 429. 449 430rdBHS2004/043112
Exanpl e 101 90 437.902 438.902Structures Purity MV

bs. MW Met hod Exanple 102 90 437.453 438. 453 Exanpl e

MV Met hod Exanpl e 99

103 90 453.517 454.517 F F Exanple 104 90 481. 429

482. 429St r uctgyp@srePuri ty MV Qos. I\/Wpll\{ﬁﬁ,woqﬂw Obs. MW | Method
Example 177
F
g F
. NN ‘
! | / 90 | 433412 | 434.412 C
F Z N
Example 178
‘ F ¢
‘ CEN 90 | 431.876 | 432.876 | C
N /
F Z N
Example 179
‘ Foocl
F 75N
F / 90 | 515.874 | 516.874 C
%—o No
F F §
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Exanpl e 105 90 481. 429 482. 429 Exanple 106 90 453. 517
454. 517 Exanple 107 90 449. 867 450.867 F FStructures

WE00510§37MN Obs.

MV Met hod Exanpl e 108 90 466. 3RAT/US2004/043112

467. 321 Exanple 109 90 422. 441 423. 441 Exanple 110 90

433. 412 434.412Structures Purity MWV Cbs.

MWV Met hod

Exanpl e 111 90 442.429 443.429 Exanple 112

Structures Purity| MW [ Obs. MW |Method
Example 180
0
c” ‘ F al
‘ C[/N>_<j> 90 | 461.903 | 462.903| C
N /
F Z N
Example 181
c
I
S
O F Cl
‘ @iN 90 | 477.067 | 478967 | ¢
N /
F Z N
Example 182
F cl
90 | 467.857 | 468.857 | C
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90 427.458 428. 458 Exanple 113 90 427. 458

MV Met hod Exanpl e 114

wO00042537485 426. 485 Exanple 115 90 439. 512 440prS&W/PRS2004/043112
Exanpl e 116 90 466. 321 467.321Structures Purity MV
Qbs. MW Met hod Exanple 117 90 503. 556 504. 556 Exanpl e
118 90 443.522 444.522 Exanple 119 90 422. 441

428. 458Structures Purity MW Cbs.

423. 4415t r uctiui@pedurity MV Cos. MAGlYRY hoshwExaees. fvik Bkthod
Example 183
F F
N~ N/
F
F
‘ F 90 | 501.410 | 502410 | ¢
Y
F
Example 184
g F
Z =N
N N/ 90 | 397.431 | 398.431 C
F
Example 185
e F
95 | 479.556 | 480.556 E

AL
N~

146




90 475.521 476.521 Exanple 121 90 433.412 434.412

Exanpl e 122 90 503. 556 504.556Structures Purity MV
w@b®s/00AMAMet hod Exanpl e 123 90 429. 449 430. 449P(E1vﬂmk)4yo43112

124 90 453.540 454.540 Exanple 125 90 466. 321

467.321Structures Purity MV Cbs. MN Met hod Exanpl e 126

90 456.456 457.456 Exanple 127 90 481 .429 482.429

Exanpl e 128 gyyctures Purity|{ MW | Obs. MW |Method
Example 186
C O
A\ =N
N Y 95 | 423.469 | 424.469 E
Z N
F F
Example 187
0
Z =N
p 95 | 441.485 | 442.485 E
N = N
FF
Example 188
O -
Co
T \
Z =N
) 95 | 455.468 | 456.468 E
N  ~ N
F F
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90 483.522 484.522Structures Purity MN Qbs.

MWV Met hod

Exanpl e 129 90 445. 448 446. 448 Exanple 130 90 392. 870
WQB5B8FV4A Exanpl e 131 90 358. 425 359. 425 ASt r BCT/URHS4/043112
Purity MV Qbs. MWV Met hod Exanple 132 90 392. 486
393.486 A Exanple 133 90 453. 540 454.540 Exanple 134
90 546.582 547.582 F FStructures Purity MV Cbs. MAN

Met hod Exanpkguckdas 90 445. 448 446. 448y| MW | Obs. MW [Method
" |Example 189
0
U
A\ =N
)‘Q 95 | 469.495 | 470.495 E
F F
Example 190
c._©
0 O . /N
/ 95 | 483.522 | 484.522 E
N_ = N
F F
Example 192
e
A
Z =N V
Ve 95 | 436.468 | 437.468 E
N~ N
. . F F
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F Exanpl e 136 456. 378 457.378 A Exanple 137 95 472. 378
473. 378Structures Purity MW Cbs.
WO2005863744 95 423.812 424.812 A C Exanpl e 139P€ET/BS2004/043112

MV Met hod Exanpl e 138

< _J/ 99 457.270 458.270 D C Exanple 140
‘ Structures Purity| MW | Obs. MW [Method
Example 193
95 | 475.475 | 476.475 E
Example 194
C
0 O N
7 N 95 | 453.496 | 454.496 | E
N~ N/
F F
Example 195
FYO
F O 7 /N
N / 95 | 463.438 | 464.438 E
/ N ;
F F
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FFJ 98 =

Qos.
WE@s06F4442 F F >\

Exanple 143 F F

472.378 473.378 D )Structures Purity MN
MWV Met hod Exanple 141 F F 98 524.377 525.377 D/

rX 0 474.369 475.369 D\ FCEHUR2094/043112

Structures Purityj MW | Obs. MW [Method
Example 196
N
S
T
Z =N 95 | 464.479 | 465.479 E
N ~ N/
F F
Example 199
AN =N 90 | 415.422 | 416.422 C
N =~ N/
F
Example 200
F F
90 | 483.420 | 484.420 C
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= H 99 454.387 455.387 D 1Structures Purity MWV Qbs.
Met hod Exanpl e 144 98 474.369 475.369 D F Exanpl e 145
w6 20059837485. 266 486. 266 D Br

MV

Exanpl e 146 F 95 BARUSH4/043112

443.351 D F F FStructures Purity MWV Cbs. MV Met hod
Exanple 147 >/ N
Structures Purity] MW | Obs. MW |Method
Example 201
7
| F F
X AN N
i /
FL-© N ~N\ 90 | 499.419 | 500419 | C
F F
Example 202
0
”~<
" N
“ /N>_<j> 90 | 445.448 | 446.448 C
N =z N/
F
Example 203
]
rd
" N
‘ 7 /N@ 90 | 461513 | 462513 | ¢
N ~# N/
F
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90 420.397 421.397 DF F L Exanple 148 L/ / 90 402. 407

403.407 DF N==L "

\

=\ C Exanple 149 F F ft

WO 2005/063744 PCT/US2004/043112
Structures Purity] MW Obs. MW |Method
Example 204
F
F /N 90 | 451.402 | 452.402 C
F N =~ N/
F
Example 205
‘ F
Z =N
No N/> Z > 90 | 397.431| 398431 C
F
Example 206
‘ F
Z N\ =N
F / 90 | 465.430 | 466.430 C
N ~ N
F F
F
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98 0 c 448.433 449.433 D O c' Structures Purity MN Cbs.
MV Met hod Exanpl e 150 J 98 474.369 475.369 D OV F
| C PCTUUS2004/043112

wex@aob4451 Fv o' 96 439.280 440.280 D -

Exanpl e 152 F ) 98 454.387 455.387 D

Structures Purity] MW Obs. MW |Method
Example 207
g F
‘ - /N
Fﬁ<o N A N/ 90 | 481.429 | 482429 | C
F
F F
Example 208
g
Z =N
Ne N/ 90 | 427.458 | 428458 | C
F
Example 209
S
7~
N
‘ @j 90 | 443.522 | 444.522 C
/
Nz N

F
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OStructures Purity MANV Qbs. MN Met hod Exanpl e 98
506. 386 507.386 D Exanple 154 98 456. 378 457.378 D
WE@063488 436. 397 437.397Structures Purity MUTIS200M¥3112

Met hod Exanple 156 F v =\ o0 98 456.378 457.378 D N F

/| F\ -F 1 Exanple 157

Structures Purityl] MW | Obs. MW |Method
Example 210
F
g F
Z =N 90 | 433412 | 434412 | C
\ F N~ N/
F
Example 211
‘ F ¢
N ~ N/ 90 | 431.876 | 432.876 C
F
Example 212
‘ F ¢
Z =N
F
N / 90 | 499.875 | 500.875 C
F~ F N
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F >\ ~\ 98 467.276 468.276 D F Br

Exanpl e 158 F /

0- Cc 98 430.442 431.442 D/ O CStructures Purity Mw
wOb®s/0bAMAMet hod Exanpl e 159 F _ > 98 456. 378 4BCT/BFB04043112

Structures Purity] MW | Obs. MW [Method
Example 213 ’
S
Z =N
A 90 | 477.967 | 478.967 c
N~ /
N
F
Example 214
N O F F
A N\=N
Y/ 95 | 462.506 | 463.506 E
N .2 N
Example 215
F F
ge
/
N 2 N
[\
Naw 95 | 421.840 | 422.840 A
Cl
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r / FF/ Exanple 160 F O 85 473.725 474.725 D O d
< J W98 488.832 489.832 D) O F-

Exanple 161 F C

WO E@bsneTtur es Purity MWV Qbs.
540. 831 541.831 D

MN Met hod Exanpl eP@BUS2004/043112

Structures Purity] MW Obs. MW |Method
Example 216 E H
Z N\ =N
N 2 N/
N
I\
Na 95 | 403.850 | 404.850 A
Cl
Example 217 F F
2 N\=N
N 2 N/
N
I\
N
95 | 417.422 | 418.422 A
0]
o’
Exampie 218
F H
A NN
N~ 7
N
1\
X 95 | 399.431 | 400.431 A
O
o’
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Exanpl e 98 490. 823 491. 823 D Exanpl e 98 470. 842
471.842 DStructures Purity MV (bs.

MV Met hod Exanpl e

waewseexTh4s > /| o0 98 490.823 491.823 D N F /L F RCT/UR2084/043112

Exanple 166 F C

Structures Purity] MW  [Obs. MW |Method
Example 219
F
T
N A
. - 95 | 434.400 | 435.400 A
/
\ N
F
Example 220
F
7 N
N 2
-_— 95 | 416.409 | 417.409 A
i 4
\ N
F
Example 221 F F
98 | 424.361 | 425.361 D
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> C 98 501.721 502.721 D\ F / 3r

Exanple 167 ( F F

111\ / \ 1 90 415.422 416.422 CStructures Purity MWV
w@b®s/00AMAMet hod Exanpl e 168 90 483. 420 484. 420PERER0€043112
169 9 0 499.419 500. 419 Exanple 170 90 445. 448

446. 448Structures Purity MN Qos.

MAN Met hod Exanple 171

Structures Purity| MW  jObs. MW |Method
Example 222 F
ql\l
4
N 2 N
O\ 85 | 406.370 | 407.370 D
\ .
F'
Example 223 F Cl
98 | 440.815 | 441.815 D
Example 224
0
T
Z =N
No N)—Q 90 | 553.493 | 554.493 F
F F
F F F
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90 461.513 462.513 90 451.402 452. 402 Exanple 173 90
465. 430 466. 430Structures Purity MN Qbs.
WE2@SP63T4474 90 481 . 429 482. 429 Exanple 175 9PCHPF2045643112
4-28. 458 Exanple 176 90 443.522 444.522Structures
MN Met hod Exanpl e 177 90 433.412 434.41

Purity MN Qbs.

MV Met

2 Exanple 178 90 431,876 432. 876 Exanple 179 90

hod

515. 874 516. 83hfkturerct ures Purity MV Qsy| MitMet]end mw|method
Example 225
0
e ()
Z =N
O C[/ 90 | 567.520 | 568520 | F
F F N AN
F F F
Example 226
(o]
T T U
O CEN 90 | 579.575 | 580575 | F
Y
F7IF N AN
F F F
Example 227
O
C\)k/o ‘
N
C[// 84 | 551521 | 552521 | F
N
F7IF Z N
a FF

159



Exanpl e 180 90 461. 903 462. 903 Exanple 181 90 477. 967

478.967 Exanple 182 F A N /=\ 90 467.857

WA e@s8637$t ruct ures Purity MWV Cbs.

90 501.410 502.410 Exanple 184 90 397.431 398. 431
Exanpl e 185 95 479.556 480. 556Structures Purity MWV
Obs. MN Met hod Exanpl e 186 95 423.469 424. 469

MN Met hod ExBOpiUs2008643112

Structures Purity] MW [Obs. MW [Method
Example 228
(]
)\/O
U
Z =N
N / 100 | 537.537 | 538.537 F
F7IF 7N
F FF
Example 229
C
C\)\/O
Joo
i p; 92 | 551.564 | 552.564 F
F7IF Z N
F FF
Example 230
C
C\/\j\/o
) s
O @ )’—Q 100 | 593.646 | 594.646 F
Z N
F F
F F o F
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95 441. 485 442.485 95 455. 468 456.468Structures Purity
MN Gbs. MWV Met hod Exanpl e 189 ¢ 95 469. 495 470. 495
WE2@SP634490 ¢ 95 483. 522 484.522 Exanpl e 192 PEI/US2004/043112
436. 468 437.468Structures Purity MWV Qbs.
Exanpl e 193 95 475. 475 476. 475 Exanpl e 194 95 453. 496
ructures

454 496 Fxanple 195 95 463,438 464. 438St

Purity MN Cbsstruddfdéet hod

MWV Met hod

Purity] MW | Obs. MW |Method
Example 231
0
/”\ /\/o
R
Y
P N N>—Q 81 | 567.520 | 568.520 | F
F F F
Example 232
C\o/\/o ‘
SUeva W
N Y/ 78 | 539.510 | 540.510 F
FI>F Z N
F F F
Example 233
C,O\/\O/\/O O
Z =N
O "C[ )—Q 77 | 583.563 | 584.563 F
F e 7N
F F F
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Exanpl e 196 95 r r ==\ 464.479 465.479 E | -

F F Exanple 199 < || F F - / 90 415.422 416. 422

- NI\

C>T

wWeEx@a0b34200 1 F \ F | 90 483.420 484.420 C F PCT/US2004/043112

DI
F F NF N/

F

Structures Purity] MW | Obs. MW |Method
Example 234
C\K\/O ‘
- ° CEN 85 | 549.548 | 550.548 | F
N Y
F7IF Z N
F F F
Example 235
o
C\OJ\/\/O
‘ A\ =N
O q ) 85 | 570531 | 580.531| F
F F NN
F F F
Example 236
o
c/\o)% i O
82 | 593.558 F

594.558
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| FStructures Purity MW Cbs. MN Met hod Exanpl e 201 90
499. 419 500. 419 Exanpl e 202 90 445. 448 446. 448 Exanpl e
WQOB59637461. 513 462. 513Structures Purity MN CoBCT/NER004/043112
Met hod Exanpl e 204 90 451. 402 452. 402 Exanpl e 205 90
397.431 398. 431 Exanple 206 90 465. 430
466. 430Structures Purity MAN Cbs. MN Met hod Exanpl e 207

90 481. 429 482 fedsExanpl e 208

Purity| MW | Obs. MW [Method
Example 237
C\/\/o
@ //N
90 | 535.521 | 536.521 F
N_ 2 /
F F N
F F F
Example 238
CY\/O
c O O CEN 85 | 551.564 | 552.564 | F
. Vi
F7IF N AN Q
F F F
Example 239
o
Saaas
O Ki:EN/ 85 | 595574 | 596574 | F
F7IOF N2 A
F F F
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90 427.458 428. 458 Exanpl e 209 90 443. 522

444, 522Structures Purity MW Cbs.

MV Met hod Exanpl e 210

WG200509637483. 412 434.412 C V J TF Exanpl e 211 ]PET/US2004)43112
/ '\ 90 J 431.876 432.876 C T

Structures Purity] MW | Obs. MW |Method
Example 240
0
NN O
=N\ =N
N Y 80 | 551.564 | 552.564 F
F7IOF Z N
F F F
Example 241
(0]
@jN 85 | 535.521 | 536.521 F
O N /
F7IOF =N
F F F
Example 242
T
@iN 85 | 577.603 | 578603 | F
N Vi
F7IF Z N
F F F
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Exanple 212 I F A I / \ L FJ 90 499.875 500.875 C
| FStructures Purity MW Qbs. MAN Met hod Exanple 213 90
WA Z00506574478. 967 Exanpl e 214 95 462. 506 463. 5S0PCEXSI0p4/@13112
215 95 421. 840 422.840 AStructures Purity MV Cbs. MN
Met hod Exanpl e 95 403. 850 404. 850 A Exanple 217 95

417.422 418.422 A

Structures Purity] MW | Obs. MW |Method
Example 243
O\(\/O
70 L
/ 100 | 595.574 | 596.574 F
N_ = N
F F
F F F
Example 244
C\
Cs
c._"©
‘ O CEN 83 | 533.505 | 534.505 | F
N Y
F7IOF Z N
F F F
Example 245
C
90 | 487.529 | 488.529 F

S
F 0
U \{
AN =N
Sy
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Exanpl e 218 95 399. 431 400. 431 AStructures Purity MN
Obs. MN Met hod Exanpl e 219 95 434. 400 435.400 A
WE@5106354220 95 416. 409 417.409 A Exanpl e 98 4PdT/BSA04/043112

425.361 DStructures Purity MV Cbs.

MWV Met hod
Exanpl e222 F\ > =\ of 85 406.370 407.370 DN F "A F

Exanpl €223
Structures Purity] MW Obs. MW |Method
Example 246
C
C
F 0O
‘ F F | 90 |501.556 | 502556 | F
N _~ N/
Example 247
C C
F 0 90 | 501.556 | 502.556 F
7 /N: é
N = N/
Example 248 c
|
90 | 501.556 | 502.556 F

F O
9 L/
Sy
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F O < O98 440.815 441.815 D\ F /L N Exanple 224 K

V 90 553.493 554.493 F N F F FStructures Purity MV
w@b®s/00AMAMet hod Exanpl e 225 90 567. 520 568. 520PEREA0€043112

226 90 579.575 580. 575 Exanple 227

Structures Purity] MW [ Obs. MW |Method
Example 249
F
F
F
90 { 539.485 | 540.485 F
F 0
No_A~
Example 250
C
e
c#°
F 0
F F
‘ 90 | 483.497 | 484.497 F
Syes
/
N _~ N
Example 251
20 484.566 F

483.566

167



84 551.521 552.521Structures Purity MN Qbs.

MWV Met hod

Exanpl e 228 100 537. 537 538. 537 Exanple 229 92 551. 564
WO 2Rs5H6r4Exanpl e 230 100 593. 646 594. 646St r uct BCBES2004/043112

Purity MV Qbs. MWV Met hod Exanple 231 OL C o |

81 567.520 568.520 F > F/ \ F F Exanple 232 ¢c. 0\
Structures Purity] MW | Obs. MW |Method
Example 252
0
0
Z =N
90 | 513.549 | 514.549 F
C N = N/
F F
Example 253
C\O/\/O
‘ AN\ =N
90 | 485.538 | 486.538 F
C N =~ N/
F F
Example 254
529.592 | 530.592 F

e
Z =N 90
C N N/
F F
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L XNL 78 539.510 540.510 F N> F/ \ F Exanple 233 ¢

Il I r J LN 77 583.563 584.563 F F/ \ FStructures
WE0sH0§37MN Cbs. MV Met hod Exanpl e 234 85 549. SE@I/US2004/043112
550. 548 Exanpl e 235 85 579.531 580. 531 Exanple 236 c

82 593. 558 594.558Structures Purity MV Cbs. MW Met hod
Structures Purity] MW | Obs. MW |Method
Example 255
0
C\OJK/\/O R '
90 | 525.560 | 526.560 F
Z =N
CO00)
: F F
Example 256
CA~P
O 7 /N
90 | 481.550 | 482.550 F
C N_ = N/
F F
Example 257
0
S @
~ N
- 90 | 541.603 | 542.603 F
C N~
F F
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Exanpl e 237 90 535.521 536. 521 Exanple 238 85 551. 564

552. 564 Exanple 239 85 595.574 596. 574Struct ures
WE0sH0§37MN Cbs. MV Met hod Exanpl e 240 80 551. 5BAT/US2004/043112

552. 564 Exanpl e 241 85 535.521 536. 521 Exanple 242 85
577.603 578.603Structures Purity MWV Qbs.

MWV Met hod
Exanpl e 243 100 595. 574 596.574 Exanple 244 C

Structures Purity] MW | Obs. MW |Method
Example 258
0
O 90 | 481.550 | 482.550 F
Z =N
C N~ N/
F F
Example 259
O\(\/O
&O O AN N 90 | 541.603 | 542.603 F
c N A N)_Q
F F
Example 260
C\
Cs
90 | 479.534 | 480.534 F

C\/O l
7
C N ~ N
F F
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83 533. 505 534. 505 Exanpl e 245 90 487.529

488. 529Structures Purity MW Qbs. MN Met hod Exanpl e 246
w@00050437%66 502. 556 Exanpl e 247 90 501. 556 502r&BH6S2004/043112

Exanpl e 248 90 501. 556 502.556Structures Purity MV

Qbs. MW Met hod Exanpl e 249 90 539. 485 540. 485 Exanpl e

250 90 483.497 484.497 Exanple 251 90 483. 566

484. 566St r uciy@Sedurity MV bs. M Nﬁtyhogﬂv\!ﬁxe Bk 81 A ethod

Example 261

C

90 | 522.559 | 523.559 F
Z =N
c N A N/>—Q
F F

Example 262
c
)\/O
c ‘ F ;
= /N>_C§ 90 | 469.539 | 470.539 F
N _~ N/
Example 263

c 0 '
\O/\/ ‘ F !
‘ z /N>_2/§ 90 | 471.511 | 472.511 F
. N A N/ —
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90 513. 549 514.549 Exanple 253 90 485.538 486. 538

Exanpl e 254 90 529. 592 530.592Structures Purity MV
w@b®s/00AMAMet hod Exanpl e 255 90 525. 560 526. 560PERER0€043112

256 90 481.550 482.550 Exanple 257 oX C 90 541. 603

542.603Structures Purity MV Cbs.

MAN Met hod Exanpl e 258

90 481. 550 482.550 Exanple 259

Cc O‘
NN c ok
sOUDURUN
N/N/_

Structures Purity|] MW | Obs. MW [Method
Example 264
c O™ ‘ FF
AN 90 | 515.565 | 516.565 F
D
Example 265
0
C. 0
o)v\/ ‘ FOF
2N\ =N
p 90 | 511.533 | 512.533 F
N_ = N
Example 266
467.523 | 468.523 F
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90 541.603 542. 603 Exanpl e260 ¢ 90 479.534

480. 534Structures Purity MW Qbs.

MV Met hod Exanpl e 261

W@200596378£2. 559 523.559 F T C vF Exanpl e 262 QrCT/UF2004/043112
F 90 469.539 470.539 F J Exanple 263 F \

Structures Purity| MW |Obs. MW |Method
Example 267
0 0
T .
(0] . N
= 90 | 527.576 | 528.576 F
N ~ N/
Example 268
F
o]
F F F
F y N
= 90 | 521.494 | 522.494 F
N_ = N/
Example 269
C‘\
Cs
C\/O
‘ F i
80 | 465.507 | 466.507 F
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90 471.51 1 472.51 1 FStructures Purity MV Cbs. MN
Met hod Exanpl e 264 90 515. 565 516. 565 Exanple 265 90
WG 1055884512. 533 Exanpl e 266 90 467.523 PCT/US2004/043112
468. 523Structures Purity MV Cbs. MN Met hod Exanpl e 267
90 527.576 528.576 Exanple 268 90 521.494 522.494
Exanple 269 C F | 80 465.507 466.507Structures Purity

MV Cobs. MV MsthiadedExanpl e 270 Purity| MW |Obs. MW [Method
Example 270
A~
g v/
A\ =N
) 90 | 453.496 | 454.496 F
N  _~ N
Example 271
(0]
Ao
g N/
Z =N
‘ q )_G 90 | 470483 | 471483 | F
N =~ N
Example 272
o A
MO
C g N/
Z =N
/ 90 | 495.577 | 496.577 F
N_ = N
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90 453.496 454.496 Exanple 271 90 470.483 471. 483
Exanpl e 272 90 495. 577 496.577Structures Purity MV
w@b®s/00AMAMet hod Exanpl e 273 90 481. 550 482. 550PERER0€043112
274 90 610. 644 611.644 Exanple 275 F F 90 506. 560
507.560Structures Purity MAN Obs. MN Met hod Exanpl e 276

90 485.538 486.538 Exanple 277 C O

Structures Purity] MW | Obs. MW [Method
Example 273
A =N
Pes®
F F
l 90 | 481.550 | 482.550 F
o
Example 274
== 0
S
o}
%Nk ~
07 Ng 2NN 90 | 610.644 | 611644 | F
¢ N N/
F H
Example 275
A =N
e
F F
90 | 506.560 | 507.560 F
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90 595.574 596.574 Exanple 278 90 521. 494
MV Met hod Exanpl e 279

522.494Structures Purity MV Qos.

wW@2@®s0637MA 0 J< | F F F\ / 90 538.481 539. 481PEr/US1004/743112
Exanple 280 CF I I . F, Oif FI / f YS_/ 90
563. 576 564.576 F \ Exanple 281
Structures Purity] MW | Obs. MW |Method
Example 276
C/O\/\/O
‘ F F
‘ ’\(IN/ 90 | 485.538 | 486.538 F
Example 277
o C 0 F E ’
L Ao ‘ F o
AN _=N 90 | 595.574 | 596.574 F
D
Example 278
F
o F
cPN\ ‘ E . .
AN 90 | 521.494 | 522.494 F
‘ N_ N/> E S
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/|I~~~OF (| OLFFFFT)\ / 85 565.548 566.548 F _ /
"\ Wk rVL. _[/Structures Purity MV (bs.
WE2@sP634£82 ¢ 90 580. 606 581. 606 Exanpl e 283 POI/US2004/043112
549. 548 550. 548 Exanpl e 284 85 678. 643

679.643Structures Purity MN Cbs. MW Met hod 90 574. 558
575. 558 Exanpl e 286 90 588.585 589. 585 Exanple 287 90

MN Met hod

659. 599 660. gRgslkyctures Purity MMEGhs| MN MEGRRAMW |Method
Example 279
o] F
A F
0
N F F F
90 | 538.481 | 539.481 F
Z =N
Example 280
c F
/&/\/ ]
o}
" ¢ ]
N
Z />_%:/< 90 | 563.576 | 564576 | F
N~ N/ —
Example 281
e
, F
0
‘ F. F H 85 | 565.548 | 566.548 F
RAeUS s
N = N/
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Exanpl e 288 90 617.547 618. 547 Exanple 289 90 572. 542

573.542 Exanpl e 290 90 553. 537 554.537Structures
WE0sH0§37MN Cbs. MV Met hod Exanpl e 291 90 629. SRAT/US2004/043112

630. 514 Exanple 292 F F 85 571.502 572.502 80 545. 566

546.566 C 1 C CStructures Purity MN Cbs. MW Met hod
Exanple 294 F
Structures Purity] MW [ Obs. MW |Method
Example 282
F .
o F
C/\N/\/ F . .
) \ 90 | 580.606 | 581606 | F
C SUeesa
N = N/
Example 283
O .
O 90 | 549.548 | 550548 | F
=<
N 7 N\ )
FTF Z N
F F
Example 284
= 0
S
%Nko :
/O o} = /N
¢ O Q)—Q 85 | 678.643 | 679643 | F
=
F7IOF N
F FOF
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r 90 471.486 472.486 F \ /' \ F F Exanple 295 F 1 r

900 488.473 489.473 F\ F F Exarr'ple 296 F/ =1 ) 90
WG2850854629.635 F 1 / F | PCT/US2004/043112
Structures Purity| MW | Obs. MW |Method
Example 285
[/
N

0 O . 90 | 574.558 | 575.558 F
L Cr '
N /
F7IOF Z N
F F F

Example 286
== F
~N ‘ F - i
P /N>—%j 90 | 588585 | 589.585 | F
N~ N/ —
Example 287

OO P//\/\/O
90 | 659.599 | 660.599 F
N =
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I OStructures Purity

MWV Cbs.

MAN Met hod Exanpl e 297 90

524.550 525.550 90 538.577 539.577 Exanple 300 90
MN Met hod EREIYPEm04/043112

WG OB5H8P4604. 529St ruct ures MV Cbs.
302 90 521.494 522.494 Exanple 303 ¢ o ¢ ¢ 90 541.603
542.603Structures Purity MV Cbs.

90 467.523 468.523

MAN Met hod Exanpl e 304

Structures Purity] MW Obs. MW |Method
Example 288
F F
F
o}
FW F . |
E ‘ _ /N>_%:§ 90 | 617.547 | 618.547 F
Yol
Example 289
N F
| F
> 0
Y $ \
F /N>_%:<> 90 | 572.542 | 573.542 F
N_ _~ N/ —
Example 290
- F
0 0 F
c” NN ‘ F . i
Z /N>_© 90 | 553.537 | 554.537 F
. N A~
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Exanpl e 305 90 483.566 484.566 Exanple 306 90 509. 604
510. 604Structures Purity MW Qbs. MN Met hod Exanpl e 307
wO0Q0050437847 512. 577 Exanpl e 308 90 495. 577 496r&WUS2004/043112

Exanpl e 309 90 520.587 521.587Structures Purity MV

Obs. MW Met hod Exanpl e 310 90 534. 614 535. 614 Exanpl e

311 90 605 627 606. 627 Exanple 312 90 563.576

564. 576St r uctsuuemreBuri ty MV Cbs. MYpvRRModuw | obs. Mw [Method

Example 291
F
F 8
F 0
0 O 90 | 629.514 | 630.514 | F
S Sne
Y.
F7IF NN
F F F
Example 292
F F
F '
MO
F F F F
N 85 | 571.502 | 572.502 F
7 N
SUP S,
Example 293
F ®
Z =N
0 N~
80 | 545.566 | 546.566 F
F A
0 0 :
C/(\C
C

181



Exanpl e 313 90 499. 565 500. 565 Exanpl e 314 90 575. 543
576.543 90 791.891 792.891Structures Purity MV Cbs. MW
wo/rdkoa7EKanpl e 316 95 486. 405 487. 405 D ExanpPEr/882004/043112
417.397 418.397 90 396. 787 397.787 AStructures Purity

MAN Cbs. MW Met hod Exanple 319 Fr 90 387.34 A O
Exanpl e 320

Structures Purity] MW Obs. MW [Method

Example 294

F
‘ﬁ/N
/ 90 | 471.486 | 47
o) N Ay . 472486 | F
F F ’

C/

Example 295

F
Vi 90 | 488.473 | 480473 | F

N 0

Example 296

F_ .
O A =N
0 N - N/
;l\ 90 | 628.635| 620635| F
F ¥

) N
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F<;v-N/v90371.34 AF F Exanple 321 FF -N) ( 90
MV Met hod Exanpl e
WQ@20508632HB 90 401. 37 A Exanple 323 F F ' N\ / \PCT/US2004/043112

400. 23 A BrStructures Purity MV Qobs.

Structures Purity[ MW [ Obs. MW |Method
Example 297
F
O A\ =N
0 N_ N/ 90 | 524.550 | 525.550 F
It I
<
Example 298
C
o
O N~ N/ 90 | 538.577 | 539.577 | F
F R
0
Example 300
F
‘ Z>\=N
P 90 | 503.529 | 504.529 F
0] N _~ N
F F
c/o
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90 405.33 A F O Example 324 F 90 345.42 A

CH3Structures Purity MN Cbs. MN Met hod Exanple 325 F )

wWO04083747V A T ] Exanple 326 Fr = =\ 90 403. HOI/BS)004/043112

Exanmple 327 F F -s ) (

Structures Purityf MW | Obs. MW |Method
Example 301
F
O N~ N/ 90 | 579.506 | 580.506 | F
F F
e
F
F F
Example 302
F
O Z =N
0 N_ N/ 90 | 521.494 | 522.494 F
F F
F F
Example 303
.8 9
0 c
c>ko/u\/ ‘ : F F
No N/ 90 | 541.603 | 542.603 F

184



90 363.41 A ) H3( CH3Structures Purity MWV Qbs.

Met hod Exanple 328 F F LL NV N 90 389.33 A( F

MV

WE@0634829 F -N V \ CH3 90 359.45 A - \ PCT/US2004/043112
Structures Purity] MW | Obs. MW [Method
Example 304
0 . _C
P ‘
F F
| D
90 | 467.52 .
No N/ 3468523 F
Example 305
C\/\/O c
‘ F F
Z =N
‘ )_%j 90 | 483.566 | 484.566 | F
N =~ N
Example 306
c
MO C
AR _
AN\ =N :
) 7Y 90 | 500.604 | 510604 | F
N Z# N -
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"] H3 CH3 Exanple 330 F MV :
) FF fStructures Purity MW Cbs.

> >\ CH3 90 385.37 A |
MV Met hod Exanpl e 331

W@R00906371¥. 37 Exanpl e 332 PCT/US2004/043112
Structures Purity] MW | Obs. MW |Method
Example 307
@]
S
g N/
# /N>_C§ 90 | 511577 | 512577 | F
N_ = N/
Example 308
o]
O A =N 90 | 495.577 | 496.577 F
F F
Example 309
/N
N
Ho 90 | 520.587 | 521.587 F
‘ Z =N
C N _~ N/
F =
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F d 90 421.78 A F Exanple 333 F Br 90 466.24 A F O
FStructures Purity MNV Cbs. MWV Met hod Exanple 334 F C

WO 2085068@ 393. 90 A H3C H3C CH3 Exanpl e 335 PCT/US2004/043112
Structures Purity] MW | Obs. MW |Method
Example 310
G\l\/\/o ¢ c I
N 90 | 534.614 | 535.614 F
=
= 7\
N_ = N/ __
Example 311
o]
o] o 4
~ Pae~© C
0 F A 90 | 605.627 | 606.627 F
/ -0
c N N/
Example 312
F
o] c
F. ‘ F A
F / N
/>_© 90 | 563.576 | 564.576 | F
N_ = N/
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FO VNO0 416.68 A) Br

1J rStructures Purity MWV Qbs
W@R00MOHS 7 -

"J 90 463.68 A ]

Exanple 336 F O 90 405.79 A

MV Met hod Exanpl e 337 F
PCT/US2004/043112
Structures Purity] MW | Obs. MW [Method
Example 313
o\/\/o c
O 1
‘ N N/ 90 | 499.565 | 500.565 F
Example 314
F
4
- \
F
0
O 90 | 575.543 | 576.543 F
Z =N
¢ N A N)_Q
Example 315
Z ' 90 | 791.891 | 792.891 F

188



Exanple 338 F O N) ( 90 379.87 A ] CH3 Exanple 339 F
F N- 90 423.81Structures Purity MV Qobs.
wex@aob4840 O 90 419.39 N H3C Exanpl e 341 PCT/US2004/043112

MN Met hod

Structures Purity] MW | Obs. MW |Method
Example 316 F
95 | 486.405 | 487.405 D
Example 317 F
9
/
N 22 N
“
N 90 | 417.397 | 418.397 A
F
F
Example 318
90 | 396.787 | 397.787 A

Cl
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90 403.39 Exanple 342 F F N \=r< 90 418.41 DStructures
Purity MV Cbs. MW Met hod Exanple 343 F F >= J/ O 90

wWa0Rs4437k N=< CH3 Exanple 344 F F Vr ( 90 3738PGHUER004/843112
Exanple 345 F F V 90 394.41 D

Structures Purity| MW Obs. MW |Method
Example 319
F
0
N7
90 387.34 A
0 F
T
F'
Example 320
F
=N
7,
N = N
20 371.34 A
F F
F‘
Example 321
F F
g
/
N =~ N
90 400.23 A
Br
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FStructures Purity MV Obs. MWV Met hod Exanple 346 F F >
=\ _/ 90 431.45 DN ( N CH3 CH3 Exanple 347 F F / \

W0 2005863790 464. 48 D Exanple 348 F F PCT/US2004/043112
Structures . Purity| MW Obs. MW [Method
Example 322 ' '
F
9
V VY
N = N
A CH,
90 401.37 A
F O
\|<F
F
Example 323
F F
V/
N = N
90 405.33 A
F _O
\|<F
F
Example 324
F
o
/7
I\~ N
90 345.42 ' A
H3C CH,
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>

<L o 90 467.28 D\ F (Structures Purity MN Cbs.

MWV Met hod Exanple 349 Fw F > 90 494.51 D O Exanpl e 350
WO2005063744 90 434.47 D N =\ \ S CH3 Exanpl e 35BCTFUF2004/043112

Structures Purity} MW Obs. MW |Method
Example 325 F
N A
é ' 90 | 409.47 A
E)
Example 326
F
/ /N
Ne A
;5 90 403.40 A
F S
w<F
F
Example 327
F F
= /N
V7
90 363.41 A
H,C™ “CH,
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~\_ 90 432.43 DH3 L O CH3Structures Purity MN Qos.

Met hod Exanple 352 F F V- r 90 432.43 D f X Exanple
wWQ@2B5M6F4V- /| _ 90 436.40 D N F V Exanpl e 354 PCFHUSD04/043112

MV

440.82 D
Structures Purity] MW | Obs. MW |Method
Example 328
N~
N =~
90 389.33 A
F F
F.'
Example 329
90 359.45 A
H,C CH,
Example 330
o
.
N = N |
CH, 90 | 385.37 A
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NF ( AdStructures Purity MV Cbs. MN Met hod Exanpl e

355 90 446.46 D Exanple 356 90 480.48 D Exanpl e 357 90
WQW5887D6t r uct ures Purity MAN CGbs. MN Met hod EREIPE®04/043112

358 90 446.46 D Exanpl e 359 90 440.82 D Exanple 360 90

478.48 DStructures Purity MN Cbs. MN Met hod Exanpl e361

p_p V
Structures Purity] MW | Obs. MW |Method
Example 331
F
T
V/,
N = N
O=CH | 9o | 41737 A
F 0]
w<F
F
Example 332
F Cl
V7,
N = N
90 421.78 A
F 0]
=T
F
E le 333
xample F B
)
V/
N =~ N
20 466.24 A
F 0]
T
F
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90 428.85 D H=I Exanple 362 F F 90 460.49 D O CH3
Exanple 363 P J - J 90 428.47 D O H3CStructures Purity
- N PCT/US2004/043112

wWOM0SI06374MN Met hod Exanple 364 F\ / F 7-\

Obs. MW

Structures Purity| MW Method
Example 334 ,
F Cl
/
N = N
90 393.90 A
H,C
H,C~ “CH,
Example 335
F Cl
o0
/
N = N
90 | 416.68 A
Br
Example 336
F Cl
sy
/4
N .~ N
90 | 405.79 A
F
F F
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= 90 444.44 D O Exanple 365 F F -N v_ /
DI—BCExan”pIe 366 F F NV- /> NO90 473.30 D\ N=

N 90 474.51

w®@e@sneTtur es Purity MW Cbs. MAN Met hod PCT/US2004/043112
Structures Purity] MW [Obs. MW [Method
Example 337
;QV !
90 | 463.68 A
Example 338
5@ !
90 | 379.87 A
Example 339
0
J: 90 | 423.81
Cl
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Exanpl e 367 F 90 378.34 D N\ \ Exanple 368 90 500. 55

D\ Exanple 369 f r 90 500.55 D V=:Structures Purity
wWORVS6374MN Met hod Exanpl e 370 90 488. 54 D Exap@l/eSB84/043112

90 488.53 D
Structures Purityf MW [Obs. MW |Method
Example 340 . E
NN
o
Q" N
\ 90 | 419.39
N——<
o)
/
H,C
Example 341 F F
Z =N
IN ~ N/
O\ N 90 | 403.39
Nb
CH,
Example 342 F F
=N
N .= N/: i f
o7
\N_ .90 [ 418.41 D

O\O
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Exanpl e 372 90 487.4 DStructures Purity MAN Gbs. MN

Met hod Exanple 373 | F 90 417.4 C 1 i L F /EXAMPLE 374
w0 swsagrhe Anal ogues F OH CHO r k =(subst phenpCT/US2004/043112

sutst ) lietaryl Synthesis of374a: To a stirred

sol ution of 4- et hoxy- benzal dehyde (3.000 g) in 50%

ethanol (7 m) ice (10 g) and hydroxyl am ne

hydrochl ori deStrgaurbeo g) wer e added Ffug& owrdl byObs MW | Method
Exampie JEIUE0US sodirumhych um te—setut-gr—S5—b)—After
conpl etion of the react ifon (1Fh) hyldrochl oric Jaci d wals
added to adJ H Ko 1 —{ he sugpens| on wag cool ed
on an
N /
90 402.41 D
Example 344
/
N =
90 378.34 D
Example 345
/
N =
90 394.41 D
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ice bath and filtered. The crude oxi me can be used for

the next step wi thout purification.

Al ternatively,

it

w@anshesTecrystal lized froma mxture of dii SOPeDPFL004/043112

et her and ethyl acetate.
propargyl chloride (655 nyg,
(35 ng, 0.1 equ.)

Yield: 71%

To a solution of
1 equ.) and triethyl am ne
i n dichloronethane (9.5 nlL)

vvere

subsequentlysaqg@@SMAth coollng 109

ohl col it i an (Q E

¢%gy

Dﬂll

Method

n\.alll Cr: L\/ ~ JT Ut"l JITT \\J ~J
EX&“@%?%%lon of the oxinme (1F
d|chloronethane j

reacti on was
MeCH !n dlp

di chl or om&t harwe.
dried over\

nalydr ous sodi um sul phat|e
under

. The crude

3\ (4- et hoxyphenyl)
purified by co chr omat ogr aphy (
acetate / petrore et her 1:9). Y
m xture of 3, 4-di anNadP¥ri di ne (2. G
2, 3- dlfluoroben20|cCg0|d (1 equival
paol yphasphoric acid ( 0 g) was heat

reduced
5- (chl or onet hy

ifmes
The conbi ned organic p

i ona

e %n

-1 s0
sili
ield
0 9)
ent)
ed a

1 hutes 4

hour .
, elus
on t hd
Vi th 30

i 4eV-4pa
Kazol e
cagel ,
1.

and

hases were

14.

1800(¢

nd
The

nt : 9

5
mL

rated

was

et hyl
A

for 4

Examplg 847 stirring. Then the npxtu&e wag
tenperature and p urecLI i nt e/ wat

Ccoo
er.

90

ed to
The res

464.48

anbi ent
ul ting

Example 348

90

Br

467.28
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m xture was neutralized by addition of solid NaOH The
crude 2-(2,3- difluorophenyl)-1(3)i
WO povsdexzaf 4, 5- c] pyri dme was col | ected by filtrBCT/082004/043112

washed with water and dri ed.

It was used in the next

step without further purification. Yield: 88 %
2-(2, 3- DiquorophenyI)-I(S)i - i m dazo[ 4, 5-c] pyri di ne
(0.500 g) weg,dirssol vsd |nI d£y+DI\/F pﬁ@,t)r ) mand E:)P@\?./MW Method
\VAW A Eawaw | U \NV l \'IU\IUUQ U /U
ExampleE® um hydr oxi de (1.5 efui vAl ents)| was |added gnd the
m xture was sti PFor ' n. Then
5-(chl or onet hyIN) v yphenyl|) -i sqxazol e|(1. 2
equi val ents) fas add"éd anmd~the requlting m xtyre was
stirred for 24 h at roomtenperatyre. HKinally,| water
(50 nL) wastadged, the precipitatg was |col | ected by
filtrati on and drled to give the grude
product . Recrystti zed fromethyl la 4t 894-¥bliorl ess| D
crystals; vyiel % 1H NVR (200 NHz, DMSQd 6) d 9. 24
(d, IH H4, J=I~—AHz), 8.28 (dd, |[IH, He6, J=6{6, 1.2
Hz), 8.15 (m IH ghenyl-H), 7.89|(d, I|H H7, |3=6.6
Hz), 7.77 (AA' BB, RH, benzyl-H), |7.49|(m IH,
phenyl -H), 7.31 (m phenyl -H),| 7.04-7.00 (m 3H,
arom H), 6.02 (s, 2 2), 4.06|(q, 4H, OCH2, J=6.9
Hz) 1. 32 (¢t 3H CH3  J1=6_9 Hz)
Example 350 F E
/ N
90 434.47 D
s—CH,
Example 351 E
Cf“
/
N .= N
90 432.43 D
0—CH,
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The foll ow ng exanpl es were prepared by analogy to the

above procedure:
wd 2008068744/ benzal dehyde.

374b Starting from
1H NVMR (200 MHz, DNMSO- PIGI/US2004/043112

9.23 (d, IH H4, J=I. 2 Hz), 8.28 (dd, IH H6, J=6.6,
1.2 Hz), 8.15 (m IH phenyl-H), 7.88 (d, IH H7,
J=6.6 Hz), 7.79 (AA BB, 2H, benzyl-H), 7.49 (m |H,
henyl g I'H, phenyl 7.
Br nmy U)H? N o’?%&citér{’% am C.E'.Z),y?, l;bn (Luﬂ@ I\R/ﬁ?\éi@bﬁif\ﬂh’}lg Method
Exmngﬁgﬁ%lng from 4- nethylbenf.lde ?de. 1HNNR (20Q Mz,
DVMSO-d6) d 9. 24 8.29 (d} IH, WG, 1=6)7
Hz), 8.14 (n1 8 (d, I'H H7, [J=6.7
Hz), 7.58-7.2 7.100 (g, IH,
i soxazol e- H ( - 2.141 (5, 3H, [CH3).
374d Starti g fron12 furaldehydelH NNR 200 Mz, DivsEd
6) 5 9.2 K. S, |H H4), 8.28 (d, H6, 1=4.1 Hz)
8.15 (m bhenyl -H), 7.90-7. 87 (m9b24,43%rf*%m H, | P
7.51 (m oIienyI-FD, 7.32 (m 1{H, ppenyl-H), 7.1%
(d, I'H furan‘ =3.6 Hz), 6.96 (|s, IH,
i soxazol e-H), (m IH furane-H), 6/02 (s, 2H
CH2) . CH,
o—'
Example 353 E F
/4
N .= N
07N 90 | 436.40 D
\= F
N
0—CH,
Example 354 F F
/
N~
07N 90 | 440.82 D
\= F
N
cl
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374e Starting fromthi ophene-2-carboxal dehyde 1H NWVR

(200 MHz, DMBQd 6) d 9.23 (d,

W@ das/0634 H6, J=7.0, 1.6 Hz),

IH, H4, J=I.
8.14 (m

6 Hz),

8. 27
| H, phePgi/ubdop4/043112

7.88 (d, IH H7, J=7.0 Hz), 7.75-7.70 (m 2H arom
H, 7.50 (m IH phenyl-H, 7.31 (m IH phenyl-H,
Z.19 (dd_1H_ thiophene- H), 7.06 (s. I1H
i soxazol e- H) ,Stcthds (s, 2H, CH2).374fpy hr thie g FoR M Method
Exam a VIN (20\.{ M'Z, gIvio de
6 9.23 (d, IH H4, J=I.6 /8. 27 |(dd, {1 H, Hd, J=7.0,
1.6 Hz Hz), 8. "yl -H),] 7.8B8 (d, IH, Hz7,
J=7.0 Hz), phenzyl-H),|7.49 (m IH,
phenyl - H), -H), 16.98 (s, IH,
i soxazol e , B©. ; , benzyl-H), 5.75 (s,
2H, CH2), [2.95 (s, 6H, N(CHa) 2). J74gS arting from
4- bi ph Nar boxal dehyde 1H NMR (2CO9 Z, %O@I 6) d
9.25 (d\ | HpH4, J=I .6 Hz) 8.30 (dq, T H5HE%*I47.0, 1]6°PD
Hz Hz)5 N1 | HSphenyl -H), 7.98-7.70 (m 7H5 arom
H, 7.57-7.2 5H5 arom H), 7.18 (s}
| H5i soxazol 6H3Q5 (s, 2H5CHR2).
O
Example 356 F F
o
y/,
N = N
o7\
\ 90 480.48 D
=
)
Example 357 F F
90 391.38 D
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374h Starting from 4-bronobenzal dehyde 1H NVMR (200

MHz, DMBQd 6) d 9.23 (d,
WO B0sHe37440=7. 0, 1.6 Hz),

57.90-7.68 (nb4H5 arom H)5 7.51 (m
I H,

7.31 (m |H5phenyl -H),
(s, 2H5CH2) . 374i

7.15 (s,

| H5H4, J=I .
8.16 (m

6 Hz)5 8.28 (dd,

| H5phenyl - H) PCT/US2004/043112

| H5 phenyl-H) 5
i soxazol e-H),
Starting from 4-benzyl oxybenzal dehyde

6. 05

TH NVR (200 Mo /BMBO d6) d 9. 23
— N 1

(g P&ht{(“

&Ll

Wy J

Bbs Buw
LA L Ll

Method

3H,

Examels @Byl -H), 7.90-7.76 (mF

y
He, J=1. 2" He),

9.23 (d, ,
5 (m

1.2 Hz),
1=6.6 Hz{),
phenyl - H)\N
i soxazol e-H),

374k Starting

6.03 (s,

CH,

@)

= "

I H, phenyl-H),
“Ry79 (AASBB , 2H, benzyl
[38-7.25 (m 3H, arom
2H, CH2),
2-fl uor o- 4- net hg

ar om
arom
374j
MR (400 N
8.28 (
7.

2.

Hz
H) ,

H) ,
St ar

dd,
88 (

e

51 (
xybe

S—15
7. 57-7.
6.
i n
Hz
| H,
d,

7-
01 (
fr
DIVH
H6,
I H
7.50
44944 <
s, 3H,
nzal deh

LNSLELI BRI I

26 (m
s, 2H,
om

Qd 6) d
1=6. 6,

Example 359

90

440.82

Example 360

90

478.48
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1H NWR (200 MHz, DVMsCd 6) d 9.26 (d, IH H4, J=I. 2
Hz), 8.30 (dd, IH, H6, 1=6.6, 1.2 Hz), 8.14 (m IH,
wW@besps37i) , 7.88 (d, |IH H7, J=6.6 Hz), 7.80 (PCT/UEL004/043112
benzyl-H, ) , 7.49 (m IH phenyl-H, 7.31 (m IH,
phenyl -H), 7.04-6.71 (m 3H, arom H), 6.03 (s, 2H,
CH2), 3.82 (s, 3H, OCH3).374w Prepared as descri bed
above, st artgtrn(gurgg om 4 chl oro-2-fl Lmﬁigbermwl d&j;bﬁdmw fubthod
Aed—6—b—9—26—{e—H; —J=1 H
Exampig 36" (qd, |H, He, J=6. 8F1. 4 EY. I8 14|(m I H
phenyl - H), Y ar om 7.66 (pd, IH,
arom H, J 3-7. 2H, prom H),
7.31 (m |1 , oxazol p- H,
J=2.7 Hz N 3741 Stafting ffom
4- propo ybenzal dehydelH NVR (200 M Qd 6) d 9.33
(d, J=1.2 Hz), 8.29 (dd, | =38P, 1.2
Hz) | (m IH phenyl-H, 7.88 H,‘Zéﬁg, J=6.6| P
Hz) , .78 (AA 5BB', 2H, benzyl-H),|7.49 (m IH,
pheny 7.31 (m I H, phenyl-H),]7.06-7.00 [m 3H,
arom H), X.01 (s, 2H, CH 2), 3.97| (t, |2H, OCH2, J=4.5
Hz), 1.73 2H, CH2), 0.97 (t,|3H, |CH3, JE7.3 HZ).
374m
Cl
Example 362 F E
-0
O
07N
\
N
% 90 460.49 D
§
CH,
Example 363 F
-0
o
07N
\
N 90 | 42847 D
§
H,C
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Starting from 4-phenoxybenzal dehyde 1H NVR (200 MHz,
DMSO-d 6) d 9.25 (d, IH H4, J=I. 2 Hz), 8.29 (dd, IH,
wWoig0s06046, 1.2 Hz), 8.16 (m IH, phenyl-H), 7PORUF2088043112
(m 3H, arom H), 7.58-7.05 (m 104, arom H), 6.04 (s,

2H, CH2). 374nStarting from
| - met hyl pyrrol e-2-carboxal dehyde 1H NVR (200 MHz5 Qd

6) d 9.24 (C‘atrul:thtelgﬂ J=1. 2 Hz), 8/ @it/ ddBwl HeOBHMW [Method

-6 OE 1 L= /£ LN e 2 o WY

J..L 1Z7) . II| II_IJPIICII LV E r. OJ

Examp J= 68Hz)57 m FIH5 phepyl-#) 5 7.B1 (m |IH
5pheny| H) , yrrole-H, 6.92 (s| IH,
i soxazol e- 56 6 pyrrol p-H),| 6.12 (dd, IH
2

pyrrol e-H,76. 3740| Stanting ffom

4- |sopropo benzal dehyde 1H NVR (200 NMHz5DVBD-d 6) [d
9.24 (d, HYH4, J=I. 4 Hz) 5828(dd, | H5H6} J=7. 05
1.4 Hz)5 & | H5Sphenyl -H), 7. 89 (c,?\AAIﬁHV, J=7.0 ,
Hz)5 7.76 ( ., 2H, benzyl-H), .50 [(f*PH

phenyl - H), m | H phenyl-H),|7.0%-6.98 {m 3H,

arom H), 6. s, 2H5 CH2), 4.67 (hept|, IH ©OCH5J=6 2
Hz) 5 1.26 (d, 6HH(CH3)2, J=6.2 Hz].374p

Example 365 F, F

90 | 474.51 D

mI
O\/\/\o

Example 366 F F

\

90 | 473.30 D
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Synt hesi zed as descri bed above, starting from

5- chl or ot hi ophene- 2- car boxal dehyde. 1H NWVR (200
WORBSOMB® d6) d 9.23 (d, IH H4, J=I.4 Hz), 8.PCT/8m04/043112

IH, H6, J=7.0, 1.4 Hz), 8.14 (m IH phenyl-H, 7.89

(d, I'H H7, J=7.0 Hz), 7.63 (d, IH thiophene-H J=4.0

Hz), 7.51 (m |H phenyl-H), 7.37-7.24 (m 2H,  arom

H, 7.07 (s,stfdwrdssoxazol e-H), 6. 0Bp@rty| 2kiw CHidbs. MY fiflethod

ok

1 £
LELE \¥ LA

1H NMR (200 MHz,

.| 8.27 (dd, IH
nenyl|-H), 7.89 (d,
| ophgne-H, J=3.6
Y-27 |(m 2H| arom
? (s,| 2H CH2).374

rt i ng om

A | Ia?%ﬁ"’cf D
{ oxypenzal dehyde). 1H NMR (200 MHa, DVsS(d 6) d
IH, H4, J=I. 2 Hz), 8.28 (dd, |IH H6,| 3=6.6
15 (m IH phenyl-H), 789 (|d, IH |H7,
—A8 (AA' BB, 2H, benzyl-H),| 7.50 (m |
.AD (m IH phenyl-H,|7.07-7.01 (m 3

H,
H

Q AN 90 | 500.55 D
N=

Example 369

o'
\
N= .
90 500.55 D
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arom H),
Hz) ,
WQRR)05A6B#4 J=7. 2 Hz).
above,
2-(2-

6.01 (s,

1.72 (m 2H, CH2),

2H, CH2),
1.42 (m 2H, CH2),

4.01 (t, 2H, OCH 2, 3=6.5

0.93 (t,

374sSynt hesi zed as descr i PEUS2004/043112

starting from 4-propoxybenzal dehyde and usi ng
fl uorophenyl)-1(3)i 7-im dazo[ 4, 5-c] pyri di ne

i nstead of 2- (2, 3-di fl uorophenyl)-1(3)/Zi m dazo]

4,5-c] pyridi @ﬁuctars\ls NMR (200 Mz, DMf’my 5) MW 9. [Bbs (1w | Method
———l—'-bm—'a'— . 1_ ||l_ 3 O.’)O 023 Tm ||, Cm H), 7 85
Exampied?0 ' 17, 1=6.6 Hz). F78 (FASBB|, oH benzyfi - H),

7.54-7.25 (n1 nyl - 7.0647.00 (m 3H, arom

H), 6.00 (s, ) , oH| ocHp, J=6.6 Hz),

1.73 (hex, 2N 0.9 3H, CH3, P=7.3 Hz). 374t

Starting ffom -alliﬂoxybenzaldehyce 1H NMR (200 MHz,

DVBO-d6) 6.9.23 (d, IH H4, J=I .2[Hz),|8.27 (|dd, IH,

H6, J=6Q0, ¥ 2 Hz), 8.14 (m IH, pren%l- 89 (d,

|H H7, A&7 Hz), 7.79 (AA BB, 2H %Beh#9B5%)| 7.50( P

(m IH phenW-H), 7.31 (m IH phenyl-H, 7.09-7.00

(m 3H, aro 6.15-5.98 (m 3H), 5.45-5.24 (m

2H), 4.62 (d) J=4.8 Hz).374u A|lm xture of

5-(chl oronet h A\3- (4 chNor ophenyl )-i soxazol e |(2. 00

g), NCS (11.75 g, O
Example 371 . .

POSW
N\
\—
90 488.53 D
Example 372 F F
90 487.4 D
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10 equi valents), glacial acetic acid (35 nL) and 20
drops of concentrated sul phuric acid is heated to

w0 edosos37or 3 days. After cooling to room t enpPCHUSZ064/043112
di chl oronet hane (100 nlL) is added , and the resulting
m xture is extracted with water (2 x 100 nL) and
sat urated aqueous sodi um bi carbonate solution (2 x 100
nm.). Then the organi c phase was dried‘ over anhydrous
sodi um sul phate and evaporated. The crude product,
t hus obtai ned, was purified by col um chromat ography
(silica gel, eluent: petroleumether / ethyl acetate
19 /1) to give 1.14 g. The final step was perfornmed as
descri bed above. Recrystallized froma m xture of
et hyl acetate and ethanol. Yield: 60% 1H NMR (200
MHz, DMsSQd 6) D 9.20 (d, IH, H4, J=I. 4 Hz), 8.25 (dd,

H H6, J=6.8, 1.4 Hz), 8.15 (m IH, phenyl-H), 7.89

IH H7, J=6.S Hz), 7.83 (AA' BB, 2H, benzyl-H),
(AA'BB', 2H, benzyl-H), 7.51 (m |IH, phenyl-H)
(m IH phenyl-H, 6.14 (s, 2H, CH2).374v 1H NWR

0O WMHz, DVsCd 6) d 9.18 (d, IH H4, J=1.4 Hz), 8.22
IH H6, J=6.8, 1.4 Hz), 8.14 (m IH phenyl-H),

7. 89 (d IH H7, J=6.8 Hz), 7.80 (AASBB', 2H

!
(d,
7.66
7.31
(o
(dd

penzyt - AR BB, ZH benzyl<HL.[ - ( |

phenyl - H) Sghot res’ L H, Puglty MLW IBbs. I\'/RN Method
Example 373

F

Z Z =N 90 | 4174 C
F N | Ne_A~7 ‘
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phenyl -H), 6.11 (s, 2H, CH2). Synthesized in anal ogy

to the chl oroi soxazol e derivative 374u: 4 equ. NBS,

wWQ2®s5l0637@¢f | ux, yield: 91% EXAMPLE 375 To a sol BCT/082004/043112

500 ng 3-nethyl -I-phenyl pyrazole in 4 nL
carbontetrachloride is added in portions at 700C a

> m xture of 678 ng (1.2 equi.) NBS and AIBN (62.3 nyg,
0.12 equ.). The resulting mxture is heated at refl ux
for an additional 15 mnutes and then cooled to room
tenperature. The preciPpXOMRIE374i 1 tered off and the
filtrate is concentrated to precipitate the crude
product (380 ng), whisokazoleAhabgwsl | ecting by
10 filtration and drying - was used in the next step
wi thout further purification. The final step was P @
perforned as descri bed abov Recrystal lized from "
ethyl acetate. Yield: 35%EXAVPLE 376 ff* =M
i m dazol 4, ﬂc]pyrldln 4#Qhe anal ogues , O 4 NH ]2 @tﬂ”ﬂ ?
N2 o T\ J NH2 \fr i, pooEE T e
CHO N/ et
Ar Hr Eg%‘>
L FoOF
wﬁﬁ\w N /,:_<
o i E AN
."‘#m {f«l"’l A Lf
’ 3
O-':/ 3 f
N i I\Qﬂ\\»w
“i"::- 2.\«_;1_{];,_#‘ -
A Ar
= {zulist.} phenyl, (subst.) hetaryl
H=Br, €1 .
Synthesis of 374a:
F F
9
/
N A ~N
o7 X
\
N
15 OEt

To a stirred solution of 4-ethoxy-benzaldehyde (3.000 g) in 50% ethanol (7 mL) ice
(10 g) and hydroxylamine hydrochloride (2.100 g) were added, followed by 30%
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30

35

OHL CF A mxture of 4-chloro-3-nitro-pyridin-2-one
(1.00 g), 4-(trifluoronethyl)benzyl chloride (1.226

W@ R005a6dTydr ous pot assi um carbonate (0.871 g) aPdI/US2004/043112

anhydrous DVF (10 nlL) was stirred at anbient

AR RIS LTS BB Tl
hyﬂliolch]l’oﬁb iaid, wavasided tordjist pEtten a8 ‘ﬂhéjd'dsgébi)smﬁl vedsttoofed.02%n

4-chloro-3-nitro-1-(4-trifluoronethyl)benzyl-pyridin-2-
ice_bagiyand filtered. The crude oxime can be used for the next step without

AL SRS L LA By LS e P

an&hé@lm&ﬂﬂeﬁﬁehﬂéﬁ9®queous amonia (7.5 nL) was added
and the resulting m xture was stirred at room
terrperature for 24 hours. Water (50 nlL) was added and
f|| r.at i

TSR 0G, B SRL P Ake vas, ol eqted, by fL ALl oy
eqf fir ﬁﬂhl@fbn@etﬁéﬂef@ S mlfwhfel shbééﬂﬁ&ﬂ@tdaﬁka RemzBbRyg 1 6hon-

2-one. A m xture of

aqweoaﬁﬁ%umhyipwldomte(salutﬂpm(ﬂ) donlortet ¢qp. ))a@@rﬂzgn a m}uﬂ«m of the
xR (oo o RGO R BB T BRP Y R R aine

waé zaﬁuﬁﬂeﬂ foves ﬁdhtidlﬁﬂh(ﬁir rm@ f@ab@@fp@ﬁ@ﬁq@ﬁﬂo&@ by TLt@llicagel,
Then additional zink %omder (1.400 g was added and
@n

cluen Sr% Me @ Apy dighlaremet Afier pempletien the reardion iykare pas

extracted 3 times with 30 mL dichloromethane. The combined organic phases were
dried over anhydrous sodium sulphate and evaporated under reduced pressure. The
crude 5-(chloromethyl)-3-(4-ethoxyphenyl)-isoxazole was purified by column
chromatography (silicagel, ethyl acetate / petroleum ether = 1:9). Yield: 1.1 g.

A mixture of 3,4-diaminopyridine (2.00 g), 2,3-difluorobenzoic acid (1 equivalent)
and polyphosphoric acid (50 g) was heated at 180°C for 4 h with stirring. Then the
mixture was cooled to ambient temperature and poured into ice/water. The resulting
mixture was neutralized by addition of solid NaOH. The crude 2-(2,3-
difluorophenyl)-1(3)H-imidazo[4,5-c]pyridine was collected by filtration, washed
with water and dried. It was used in the next step without further purification. Yield:
88 %.

2-(2,3-Difluorophenyl)-1(3)H-imidazo[4,5-c]pyridine (0.500 g) was dissolved in dry
DMF (5 mL) and the resulting solution was cooled to 0°C. Aqueous 50% sodium
hydroxide (1.5 equivalents) was added and the mixture was stirred for 15 min. Then
5-(chloromethyl)-3-(4-ethoxyphenyl)-isoxazole (1.2 equivalents) was added and the
resulting mixture was stirred for 24 h at room temperature. Finally, water (50 mL)
was added, the precipitate was collected by filtration and dried to give the crude
product.
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hours. After evaporation of the solvent water (30 niL)

was added and the pH was adjusted to 8-9 by addition
W@R00BMEINAOH. The resulting m xture was extractdr/vs1004/043112

ethyl acetate (3 x 30 nL) and the conbi ned organic

phases were washed with water (30 nL), dried over

anhydr ous sodi um sul phate and evaporated. Yield: 53.4%
Reé”rygtall%é@i‘oﬁ?ethyl acetate colorless crystals; y1e1d 35% _

1-(4-trifluoromethyl)benzyl-pyridin-2-one. A mxture
of
34d|amnol-( trlfluororrethyl)benzyl pyri di n- 2- one

'H AMBRABOPnyHz DNISOdd) et olde hidaHd slickHe ) 6@ 8rtghl, 148, um

=G fele) s 0 g T B M SRR TR

2HBENZFHEG A7 89 fimt DH yﬂ'—H) Wgslp({n quleh c?&_H/)aSS 0901 0EH, 8¢,
E) fritration, er and he crude
aropt. &@ué{OZ\K&QPblﬁﬂz‘)a %96 Efy ZHoQQHu EFr-D Had, dg?r?a((’éh%H CHs, J=6.9
Hzgsn i cagel, eluent: dichloronethane/ nethanol = 12/1)
nd then recrystallized froma mxture of diisopropyl
ether and ethyl acetate. Yield: 16.8% Melting point:
279-283C 1H NWR (200 MHz, DwvsQd 6) 5 13.05 (br s, IH,

ThNﬂ)lloleng gxqmple$ Weregiveparéd IH) analoggie The3dbofrmprotiedurar om
H, 6.69 (br d, IH H7, J=6.0 Hz), 5.34 (s, 2H,
37@42) EXAMPLE 377 Synt hesi s of the 4-nmet hyl anal ogue

377
C I
N F N/
AN

Q
\
N

OCH,
Starting from 4-methoxybenzaldehyde.
'H NMR (200 MHz, DMSO-ds) § 9.23 (d, 1H, H4, J=1.2 Hz), 8.28 (dd, 1H, H6,
J=6.6, 1.2 Hz), 8.15 (m, 1H, phenyl-H), 7.88 (d, 1H, H7, J=6.6 Hz), 7.79 (AA’BB’,

2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.09-7.00 (m, 3H,
arom. H), 6.01 (s, 2H, CH), 3.80 (s, 3H, OCH3).
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A mxture of 2-(2,3-difluorophenyl)-1(3)i
-imdazo[ 4, 5-c]pyridine (2.00 g), 50 ny
woretoipbind oxor heni um 100 ni nmet hanol and 30 %PEUSIIOE043112
hydr ogen peroxide (4 nL) was stirred at room
37%§nperature for 4 days. Then, additional 50 ng of
thyl tri oxorheni um and 30% hydr ogen peroxide (4 nlL)
wer e added and gt he resulting m xture was stirred for
anot he : 2r evaporation of the nethano
visal ‘ added and the pH was adjusted to 9
The resulting precipitate was
: gl recrystallized froma m xture of
acet at e (20 nL) and ethanol (53 nmL) to give
.’08 g (56.5% of 2-(2,3-

, 3- D'fnorophenyl)-l (3) #- |n1dazo[4 5- c]pyrldlne
(1.00 g) was dissolved in dry tetrahydrofurane
and MeMyBr-solution (14 nL, 3Min diethyl
S As added dropw se under argon. The resulting
m xture\was stirred for 1.5 hours at ambient
t enper at@Hse. Then water (100 nL) was added slowly and
the pH was adjusted to 8.5. Extraction with ethyl
acetate (3 x 70 nL), drying of the conbined organic
phases over anhydrous sodi um sul phate and evaporati on
of the solvent afforded 0.630 g (60 % of crude
Statihg ﬁ%niﬂuﬂéf%%aﬁﬁmh qet-met hyl -1(3) #-im dazo[ 4, 5-
cj pyridi ne ecrystallization froma m xture of
di i sopropyl ether (20 nL) and et hyl

'H NMR (200 MHz, DMSO-dg) 0 9.24 (br s, 1H, H4), 8.29 (d, 1H, H6, J=6.7 Hz),
8.14 (m, 1H, phenyl-H), 7.88 (d, 1H, H7, J=6.7 Hz), 7.58-7.27 (m, 6H, arom. H), 7.00
(s, 1H, isoxazole-H), 6.04 (s, 2H, CH,), 2.41 (s, 3H, CH3).

374d

Starting from 2-furaldehyde
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acetate (34 nL) gave 240 ng (24.2 % of pure
2-(2,3-difluorophenyl)-4-nethyl- 1(3)i

WO pevstedzaf 4, 5- c] pyri di ne. The final step was peeT/O82084043112
as descri bed above. Purification by colum

L Bl R T P s 1 i 838 . 1, H6 67,2,
8. 1% Q@P%hM&ZLHPW@@Ch 87 (A, ﬁ{%ﬁoﬁadﬁ) |7’51"@n 14%@118@1*2[%) 7.32

henyl -

(1n71H7p]me1—H9l, 70 (IS feranﬁl T93.66120. 6196 (s Haorigbll), 6.68
7.12 I K, |
mgq’f‘lsak‘ §W6@&‘)Eﬁeaﬁ§ 3H, C(FE)EXANIPEEX%E NS

SyntheS|s of 7- substltuted analogues RRRRNV R NH
NH2 N NH2 NO2

374e

Starting from thiophene-2-carboxaldehyde

'H NMR (200 MHz, DMSO-dg) § 9.23 (d, 1H, H4, J=1.6 Hz), 8.27 (dd, 1H, H6,
J=7.0, 1.6 Hz), 8.14 (m, 1H, phenyl-H), 7.88 (d, 1H, H7, J=7.0 Hz), 7.75-7.70 (m, 2H,
arom. H), 7.50 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.19 (dd, lH; thiophene-
H), 7.06 (s, 1H, isoxazole-H), 6.02 (s, 2H, CH,).
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R =F A5CH3, CF3, etc a3-Methyl-4-nitropyridine
1-oxide (5.85 g) was dissolved in glacial acetic acid
W@ 1@5/0687k) and hydrogenated in a Parr hydr ogenBtT/082004/043112
apparatus (catalyst: 220 ng PtOax 2 H2O, 50 psi) at
37‘ﬁi‘;\t|11‘r>ient tenperature for 2.5 h. Then the catal yst was
iltered off and the sol vent was evaporated. After

on\furic acid (36 nmL). Then, fumng nitric acid (4,72
pas- added dropwi se. After stirring at room
ure for 1 h, the solution was heated at 6C0C
ours. After cooling to anbi ent tenperature,
the Teaction m xture was poured on ice and the
resul ti Ng-sol uti on was adjusted to pH 13 by addition
of soMd KOH The precipitate was filtered off, washed
with water and dried. Yield: 1.198 g (31.3%
4- am no- 3- met hyl -5-nitropyridine.
Starting from 4-dimethylaminobenzaldehyde

'H NMR (200 MHz, DMSO-d¢) & 9.23 (d, 1H, H4, J=1.6 Hz), 8.27 (dd, 1H, H6,
J=7.0, 1.6 Hz Hz), 8.14 (m, 1H, phenyl-H), 7.88 (d, 1H, H7, J=7.0 Hz), 7.65

(A A’BB’, 2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 6.98 (s,
1H, isoxazole-H), 6.76 (AA’BB’, 2H, benzyl-H), 5.75 (s, 2H, CH,), 2.95 (s, 6H,
N(CHzs)).

374¢
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A m xture of 4-am no-3-nmethyl-5-nitropyridine (1.198

g), iron powder (1.748 g), ethanol (52 nL) and
whyasoeithoric acid (13 nL) was heated to refl uRCT/082084/043112

hours. After cooling to roomtenperature the ethano

I St resul ti ng suspensi on was
S&%&%%ﬁggb%##ﬁgﬁg§ébggﬁdéﬁﬁht and the pH was adjusted to
13 by addition of 2N NaOH Extraction with ethyl
acetate (3 x 70 nL), drying of the conbined organic
'H [NMRQQOOMH&@MS@J&)MZSJ(’G SHI plal-el .6 ibtt),e8/ 3 pEidat Hor6,0f
t he sol vent afforded

0% SOl sl or g8 0. 57910, (000, Of o W 7726 (m,
st2q61h5)] YOSIEALS AL 0 B, A clgnf o ed oo

descri abaove. r omat ogr aphy
(silica gel, eluent. dichloronethan/nethanol = 12/1).
Yield: 22.2% The final step was perforned as
374escri bed above. Recrystallized froma mxture of
ethyl acetate and ethanol. Yield: 42.9% 378a. 1HNVR
(200 MHz, DVBCd\ 6) 9.14 (d, IH H4, J=I .2 Hz),
A—rom H), 7.90 (AA BB, 2H,
(m 3H, arom H)5 7.32 (m IH,
"N I H isoxazole-H), 5.99 (s, 2H
), 2. 58 (s 3H, CH3). The follow ng conpounds were
epared in anal ogy to the above procedures: 378b

Br

Starting from 4-bromobenzaldehyde
"H NMR (200 MHz, DMSO-dg) § 9.23 (d, 1H, H4, J=1.6 Hz), 8.28 (dd, 1H, H6,

J=7.0, 1.6 Hz), 8.16 (m, 1H, phenyl-H), 7.90-7.68 (m, 4H, arom. H), 7.51 (m, 1H,
phenyl-H), 7.31 (m, 1H, phenyl-H), 7.15 (s, 1H, isoxazole-H), 6.05 (s, 2H, CH,).
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1H NWR (200 MHz, DVMBQd 6) 6 9.32 (d, IH H4, J=I .4
Hz), 8.67 (d, IH H6, J=I. 4 Hz), 8.16 (m IH,
wW@b@spb37H), 7.78 (AA BB, 2H, benzyl-H), 7.54 ?2a1/Ub1404/043112
phenyl-H), 7.34 (m IH, phenyl-H, 7.07-7.00 (m 3H,
37 rom Hy, 6.00 (s, 2H, CH2), 4.07 (q, 2H, OCH2, J=7.0
1.33 (t, 3H CH3, J=7.0 Hz).3780 1H NWVR (200 MHz,
DI\/BOdG)d9417(d FIH H4, J=1.4 Hz), 8.94 (d, IH H6,
. A I H phenyl-H), 7.89 (AASBB', 2H,
0 (m 3H, arom H), 7.35 (m IH,
I H, isoxazole-H), 6.10 (s, 2H,
R+(200 MHz, DVsO-d6) d 9.30 (br s, IH,
'8.66 (dd, IH, H6, J=7.4, 1.4 Hz), 8.15 (m IH,
nyl-H), 7.89 (AA5SBB', 2H, benzyl-H), 7.61-7.47 (m
\3H/ arom H), 7.33 (m IH phenyl-H, 7.16 (s, IH,
Nsgxazol e-H), 6.04 (s, 2H, CH2).EXAMPLE 379
—4-oxadi azol es 379a A mi xture of
oxybenzonitrile (1.00 g), hydroxyl am ne
| oride (0.785 g), KOH (0.640 g) and net hanol
was heated to reflux for 3 hours. After
cool i ng@to room tenperature the precipitate was
filter,ed off and the filtrate was evapor at ed.

Starting from 4-benzyloxybenzaldehyde

10 'HNMR (200 MHz, DMSO-ds) 8 9.23 (d, 1H, H4, J=1.6 Hz), 8.27 (dd, 1H, H6,
J=7.0, 1.6 Hz Hz), 8.15 (m, 1H, phenyl-H), 7.90-7.76 (m, 3H, arom. H), 7.57-7.26 (m,
7H, arom. H), 7.15-7.05 (m, 3H, arom. H), 6.01 (s, 2H, N-CH,), 5.16 (s, 2H, O-CHo,).

374j
F F
T
N A N/
o7 N
\
o
15 SCH,

Starting from 4-(methylthio)benzaldehyde
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The resulting residue was dissolved in IN HO (100 L)

and the resulting solution was extracted w th diethyl
we@ewsn637100 L) . The aqueous phase was neut r al P@EUSIPY4/043112

addition of solid NaHCO3 and extracted wi th diethyl

ether (2 x 100 nL). The conbi ned organi c phases were

dried over anhydrous sodi um sul phate and evaporated to
'H SR (2660 M, BMEDEIY 8. 3P, 10 HaxiEE2 Fhi iy @@Slﬂ?ﬁé,

wi thout further purification. A $olution of 700 ng of
J=66-LreF 8y phemyl 1, griieoipbdiling . &8, 1HOB7gI=616 Hz), 7.79 (AA’BB’,

ui v ch].or Qacet r.ide_.i.n toluyen 0 )

2 e Gy DRI oh oS (TP Hopto@dDr g0 fol
isoRf¥Bleen, 4.6ReLAL BEE) bim (eRgI$OP,M Xt ure was extract ed

subseqiently w th water ?tmﬁce 50 nL), saturated

sodi um bi carbonate solution (twice 50 nL) and water

50 nL). Finally, the toluene phase was dried over

37%nhydr ous sodi um sul phate and evaporated to give 660
ng of the desigted oxadiazole, which was used without
further purificatign. The final step was perfornmed as
e, for exanple, isoxazole
I1ized froma mxture of ethyl
3f. Yield: 35%1H NMR (200 MHz, Dwvs(d
IH H4, J=1.4 Hz), 8.28 (dd, IH H6,
8.15 (m IH, phenyl-H, 7.92-7.77 (m
7.49 (m 1H,

Starting from 2-fluoro-4-methoxybenzaldehyde

'H NMR (200 MHz, DMSO-ds) 8 9.26 (d, 1H, H4, J=1.2 Hz), 8.30 (dd, 1H, H6,

J=6.6, 1.2 Hz), 8.14 (m, 1H, phenyl-H), 7.88 (d, 1H, H7, J=6.6 Hz), 7.80 (m, 1H,
benzyl-H, ), 7.49 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.04-6.71 (m, 3H,

arom. H), 6.03 (s, 2H, CH,), 3.82 (s, 3H, OCHs).

217



phenyl-H), 7.33 (m IH, phenyl-H, 7.08-7.00 (m 3H,
arom H), 6.01 (s, 2H, CH2), 3.80 (s, 3H, OCH3). 379b
woe@pmsdd as descri bed above, starting from PCT/US2004/043112

4- et hyl benzonitrile. 1H NVR (200 MHz, DMSO-d6) d 9.23

5 (d, IH H4, J | .4 Hz), 8.31 (dd, IH H6, J=6.8, 1.4
Hz), 8.14 (m IH, phenyl-H), 7.93-7.78 (m 3H, arom

374%, 7.50 (m IH phenyl-H), 7.35-7.27 (m 3H, arom

H, 6.25 (s, 2H, CH2), 2.35 (s, 3H, CH3).379c Prepared
as descri bed aBove, Fstarting from

i gh Hrile. 1H NWVR (200 MHz, DvsQd 6) d

4 Hz), 8.72 (ddd, IH,

dd, IH, H6, J=6.8, 1.4 Hz), 8.15

, 8.00-7.90 (m 3H, arom H),

atom H), 6.30 (s, 2H, CH2). 379d

pared as descri bed above, starting from

hl or gbenzonitrile. 1H NVR (200 M+, DVMsQd 6) d 9.24

IH/H4, J=I. 4 Hz), 8.31 (dd, IH H6, J=6.8, 1.4

8\16 (m IH, phenyl-H), 7.96-7.90 (m 3H, arom

O (AA' BB, 2H, benzyl-H), 7.49 (m IH,

, 7.34 (m IH, phenyl-H, 6.28 (s, 2H, CH2).

Cl
Prepared as described above, starting from 4-chloro-2-fluorobenzaldehyde.

10 "HNMR (200 MHz, DMSO-ds) O 9.26 (d, 1H, H4, J=1.4 Hz), 8.30 (dd, 1H, H6,
J=6.8, 1.4 Hz), 8.14 (m, 1H, phenyl-H), 7.90-7.87 (m, 2H, arom. H), 7.66 (dd, 1H,
arom. H, J=10.8, 1.8 Hz ), 7.53-7.41 (m, 2H, arom. H), 7.31 (m, 1H, phenyl-H), 7.10
(d, 1H, isoxazole- H, J=2.7 Hz), 6.06 (s, 2H, CH,).

15 3741

Starting from 4-propoxybenzaldehyde
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Prepared as described above, starting from

pyridi ne-4-carbonitrile. 1H NVR (200 WHz, DVSO d6) d
WO2®8/0644 | H, H4, J=I. 4 Hz), 8.77 (AA BB', 2HPCT/US2004/043112

pyridi ne-H2/6), 8.32 (dd, IH H6, J=7.0, 14Hz) 8.15

el OB b 3y Sl IR0 B T
o AN GRS 1 (L S B,

ZHOW@TH)WG%(@I I 1\HL Tphe@ﬂl H3, 7alhid(mj YHigdenyield), 7-(%a¥ .B€ym, 3H,

Bovj,n 'd y ell.s e. naj i in
aropp et bl AR GH et Ligrd REThcin g b CLBSH AR 0.97
@, gHt@H§VBV3ﬁ{zge 5% fetal calf serun DVMEME-FCS) at 37C

in a humdified, 5% CO2 atnosphere. BVDV-I (strain

PE515) was used to assess the antiviral activity in

MDBK cells. Anti-BVDV assay N nety-six-well cell
3741 ture pl ates were seeded with MDBK cells in DVEMFCS

so that cellsgeachgd 24 hr later confluency. Then

medi um was_renived/and serial 5-fold dilutions of the
added in a total volume of 100 ni,

Starting from 4-phenoxybenzaldehyde

'H NMR (200 MHz, DMSO-dg) 0 9.25 (d, 1H, H4, J=1.2 Hz), 8.29 (dd, 1H, H6,
J=6.6, 1.2 Hz), 8.16 (m, 1 H, phenyl-H), 7.92-7.83 (m, 3H, arom. H), 7.58-7.05 (m,
10H, arom. H), 6.04 (s, 2H, CH,).

374n
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after which the virus inoculum (100 nL) was added to

each well. The virus inoculumused resulted in a
wQ@e@aneid744 han 90% destruction of the cell nDNOPELER2004/043112

after 5 days incubation at 37C. Uninfected cells and

cells receiving virus without conpound were included

in each assay plate. After 5 days, nedium was renoved
Staan@ 86 MLmahy RVEMIECS atbtstalidnylle Of MTS/ PMS sol uti on

(Promega) was added to each well. Following a 2 hr
i ncubation period at 370C the optical density of the
wells was read at 498 nmin a mcroplate reader. The

'H 504 £200Hzy PMERcdn 019324 h 1HEE§0§—L;%1HZ& 8wt (dded HnE,

T T T

phe&?lfyf EQ,17.3 A0k, IHlQBhe&@BHy/ 6.5%pid, QanﬁS&@}H) 6§92|'dbl hl-}5 -igoxazole-
ells [a cell line with a persis eplicon

D)oo | Bensreale Te6. 3194 0 mipioles B GG 1. P Py

| uci f erase-ubi qui ti n-neomyci n phosphotransf erase

fusion protein and EMCV-I RES driven NS3-5B HCV
3740l yprotein] was cultured in RPM nedi um (G bco)

suppl enented with 10% fetal calf serum 2nM

L-gl utam ne (Lkfe TBchnol ogies), |x non-essential
e—dechnol ogies); 100 U L penicillin

an1n (LiYe
and 1 ’G@ﬁ @ onyci n and 250 ug/ nL

NFA~

N

0)
\
N

0O

A

Starting from 4-isopropoxybenzaldehyde.

"H NMR (200 MHz, DMSO-ds) § 9.24 (d, 1H, H4, J=1.4 Hz), 8.28 (dd, 1H, H6,
J=7.0, 1.4 Hz), 8.15 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=7.0 Hz), 7.76 (AA’BB’,
2H, benzyl-H), 7.50 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.05-6.98 (m, 3H,
arom. H), 6.01 (s, 2H, CHy), 4.67 (hept, 1H, OCH, J=6.2 Hz), 1.26 (d, 6H, (CHzs),,
J=6.2 Hz).
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(418 (Ceneticin, Life Technologies). Cells were seeded
at a density of 7000 cells per well in 96 well View
we@sméimd (Packard) in nedi um contai ni ng t he BEIBS2004/043112
conmponents as descri bed above, except for (418. Cells
5 g7Mere allowed to adhere and proliferate for 24 hr. At
hat tinme, culture nediumwas renoved and seri al
dilutions of tie test conpounds were added in culture
(A18. Interferon alfa 2a (500 U was
Wi ve control. Plates were further
d 5% CO for 72 hours. Replication
gn in Huh-5 cells results in
ljuci ferase activity in the cells. Luciferase activity
nmeasured by adding 50 nL of 1 xd o-1ysis buffer
\(P onega) for 15 mnutes followed by 50 nL of the
ady-d o Luciferase assay reagent (Pronega).
ase activity is neasured with a | um noneter and
| in each individual well is expressed as a
per cefitage“of the untreated cultures. Paralle
cul tures of HUh-5-2 cells, seeded at a density of 7000
cells/ well of classical 96- well cell culture plates
SyrtReeleans Bbgkibbs Move t@tihg B8 S-dHloBtSbpHchan-fa5dkalithyde.
except that no do-lysis buffer or Steady-do
Luci ferase reagent is added. Instead the density of
10 'HNRER 200 MIEE:, DM d3 a t
(Pr o?rega) @an?]@‘tragﬂ%e gapﬁslllg }o}fl 4I—IC,\) Wﬁ%ﬁ I]I']gdﬂrrgm
=& d14 He 8. IRTnREH, phenyl-H), 7.89 (d 1H, H7, J=7.0 Hz), 7. 63 (d 1H,

thiophene-H, J=4.0 Hz), 7.51 (m, 1H, phenyl-H), 7.37-7.24 (m, 2H, arom. H), 7.07 (s,
1H, isoxazole-H), 6.03 (s, 2H, CHy).

15  374q

Synthesized as described above, starting from 5-bromothiophene-2-carboxaldehyde.

20 'HNMR (200 MHz, DMSO-ds) § 9.23 (d, 1H, H4, J=1.4 Hz), 8.27 (dd, 1H, H6,
J=6.6, 1.4 Hz), 8.14 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.6 Hz), 7.59 (d, 1H,
thiophene-H, J=3.6 Hz), 7.50 (m, 1H, phenyl-H), 7.36-7.27 (m, 2H, arom. H), 7.06 (s,
1H, isoxazole-H), 6.02 (s, 2H, CH)).
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Replicon cells were plated at 7.5 x 103 cells per well

in a 96-well plate plates at 37C and 5% CO2 in
wdioseered s nodi fied essential nmedi um cont ai ni PQT/LS204/043112

fetal calf serum 1% nonessential am no acids and 1
3ﬁﬂg/n1 Geneticin. After allowng 24 h for cel

attachnment, different dilutions of conpound were added

, Germany). A 50 nL PCR reaction
buffer (50 mmol /L Bicine, 115

i acetate, 0.01 mmol /L EDTA, 60 nnol /L
- car boxy- X-rhodam ne, and 8% gl ycerol, pH 8.2; Perkin
0 SNger Corp./ Applied Biosystens), 300 nmmol /L

\ depxyadenosi ne tri phosphate, 300 mmol /L deoxyguanosi ne
NfTY phosphate, 300 mmol /L deoxycyti dine triphosphate,
arpl / L deoxyuri dine triphosphate, 200 mmol /L

0y primer [5' -ccg gcT Ace Tgc ccA TTc] , 200
reverse primer [ccA GT cAT ccT gAT cgA cAA G,
Rl / L TagMan probe [ 6- FAM AcA Teg cAT cgA gcg Age
Acg TA® ], 3 mmol/L manganese acetate, 0.5 U
AanraséTﬁxgéLé;iv-glycosylase,7.5 UrTth DNA .

pol ynerase, an Om of RNA elution. After initial
activation of uracil-iVglycosylase at 500C for 2

Synthesized g5 dezpribpdsabone s atiagirom ddnonenzdlchyde (rsepared by
alkylation of 4-hydroxybenzaldehyde).

"H NMR (200 MHz, DMSO-dg) 8 9.24 (d, 1H, H4, J=1.2 Hz), 8.28 (dd, 1H, H6,
J=6.6, 1.2 Hz), 8.15 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.6 Hz), 7.78 (AA’BB’,
2H, benzyl-H), 7.50 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.07-7.01 (m, 3H,
arom. H), 6.01 (s, 2H, CHy), 4.01 (t, 2H, OCH,, J=6.5 Hz), 1.72 (m, 2H, CH>), 1.42
(m, 2H, CHy), 0.93 (t, 3H, CH3, J=7.2 Hz).

374s

222



10

15

20

foll owed by inactivation ofuracil-iV-glycosyl ase at

95C for 5 mnutes. Subsequent PCR anplification
wa@omsiosi7ed of 40 cycl es of denaturation at 94CPE¢DUSD04/043112

seconds and annealing and extension at 62C for 1

Syl S b AR BP et QQTRR YRR LSS Ot ESLaERRILERS o

run,”  nega Ve pos
ﬂumplﬁnygem)flhﬁld@ycque d|pyrédiheldteydlofe- (Q@-dmlou@henﬁ) 1(3)H-
defined_as. the nunber of PCR cycles for which the
imidpzoithf-chioeiddts t he basel i ne, which defines a positive
val ue. The sanpl e wasconsi dered to be positive if the
C-val ue was_<50. Results are expressed_as ggnom

'H SR (200:MiHy, PAESO-dahd i9- 1ctd, A sH{/ JRepHRoh3 &S <a,m, 231,

ol D SRR E TR M S 0l (AR 20 SR B T e
31 pheAyit ) mmsoocqﬁi I3HCaidnu ), BI08 pgg,rm; OH2)].3.98n(t, RAIYOCHD,

frozen stock in 10-12 mnj of _Medi
J=6.6 Hz), 1.73 (%ex 2H, CHz) 0.97 (t, 3H CH;, J—73 Hz). .

374t

Starting from 4-allyloxybenzaldehyde

'H NMR (200 MHz, DMSO-ds) § 9.23 (d, 1H, H4, J=1.2 Hz), 8.27 (dd, 1H, H6,
J=6.7, 1.2 Hz), 8.14 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.7 Hz), 7.79 (AA’BB’,
2H, benzyl-H), 7.50 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.09-7.00 (m, 3H,
arom. H), 6.15-5.98 (m, 3H), 5.45-5.24 (m, 2H), 4.62 (d, 2H, J=4.8 Hz).
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2. Allowcells to attach before addi ng 418 (4-6hrs)

3. Add (418 for a final concentration of200ug/ n.
W@ kioghea7+anount s are possi bl e but cells grow sPOWUFI00H#043112

Split cells 1:4 to 1:6 for optimal growh 5. In-house
374,£Pl 1 con seems to maintain Luciferase signal for ~20
passages HCV Replicon Assay 1. Dilute conpounds in
10QuLof HCV Replicon Media (w thout (418). If
re diluted in DMSO add DMSO to nedia (Fina
\ should be < 1% 2. Once cells have
| uency, trypsinize with Ix Trypsin
: ypsi ni ze. These cells tend to clunp
iff over trypsinized 4. For 96 well format add
000%'8, 000 celI's per well (418 is wi thheld during
oppound testing) 5. Incubate for 3 days at 37C. Cells
Qul d be very close to confluent. 6. Renbve nedia and

A mixture of 5-(chloromethyl)-3-(4-chlorophenyl)-isoxazole (2.00 g), NCS (11.75 g,
10 equivalents), glacial acetic acid (35 mL) and 20 drops of concentrated sulphuric
acid is heated to reflux for 3 days. After cooling to room temperature
dichloromethane (100 mL) is added , and the resulting mixture is extracted with water
(2 x 100 mL) and saturated aqueous sodium bicarbonate solution (2 x 100 mL). Then
the organic phase was dried over anhydrous sodium sulphate and evaporated. The
crude product, thus obtained, was purified by column chromatography (silica gel,

eluent: petroleum ether / ethyl acetate = 19 /1) to give 1.14 g.

The final step was performed as described above. Recrystallized from a mixture of

ethyl acetate and ethanol. Yield: 60%.

"H NMR (200 MHz, DMSO-ds) 0 9.20 (d, 1H, H4, ]=1.4 Hz), 8.25 (dd, 1H, H6,
J=6.8, 1.4 Hz), 8.15 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.8 Hz), 7.83 (AA’BB’,
2H, benzyl-H), 7.66 (AA’BB’, 2H, benzyl-H), 7.51 (m, 1 H, phenyl-H), 7.31 (m, 1H,
phenyl-H), 6.14 (s, 2H, CH)).
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8. Incubate cells at Room Tenperature for 5-20 m nutes
9. Add 100 niL of roomtenperature Luciferase Substrate

w®odoansms (Pronega) to Mcrofluor Bl ack Pl ate POMRS2000043112

Thoroughly Mx Cell lysate (pipet up and down) before
37¢@dding to Luciferase substratell. Add 75 nL of |ysate
to the Luciferase substrate solution 12. Read Plate On
Top Count (Fugi onLwcB program ~ 5 second read) 13.
Left e _¢an be frozen and used for |ater
1k at i on of cytostatic effect on MDBK
the drugs on exponentially grow ng
gssessed as follows. Cells were seeded
at a density of 5000 cell/well in 96 well plates in
VRMATE

edi um (G bco) supplenmented wth 10%fetal calf
m 2nmM L-glutam ne (Life Technol ogi es) and
arbonate (Life Technologies). Cells were cultured

4 hr after which serial dilutions of the test
ds were added. Cultures were then again further
i nQubgfed for 3 days after which the effect on cel
growt \was quantified by neans of the MIS net hod
(Pronmedd). The concentration that ‘results in 50%
inhibition of cell growmh is defined as the 50%
cytostatic concentration (CC50)

'H NMR (200 MHz, DMSO-ds) § 9.18 (d, 1H, H4, J=1.4 Hz), 8.22 (dd, 1H, HS,
J=6.8, 1.4 Hz), 8.14 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.8 Hz), 7.80 (AA’BB”,
2H, benzyl-H), 7.65 (AA’BB’, 2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.30 (m, 1H,
phenyl-H), 6.11 (s, 2H, CHy).

Synthesized in analogy to the chloroisoxazole derivative 374u: 4 equ. NBS, 2.5 h
reflux, yield: 91%.
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HCV CC50 Assay Protocol HCV Replicon Media DVEM w
H gh Q ucose (or MEM |Ix dutam ne |Ix Sodi um Pyruvate
wQ0MsMlexTd4 | nacti vated FBS I x Antibiotics Cell BEUI/US2084/043112

Preparation 1. Unthaw frozen stock in 10-12 m s of
Media 2. Allow cells t ,}%efore addi ng 418
(4-6hrs) 3. Add (418 for a final" concentration of

200ug/ M (hi gher anobunts are possible but cells grow
slowy) 4. Split cells 1:4 to 1:6 for optimal growh

5. I n-house replicon seens to mai nt ain LucifBrase F

signal for 20 passagesHCV Replico sa .
conmpounds in 10CQuLof HCV Repli co I\/E a (\i
(418). If conpounds. are diluted i O 2
jg(Fl nal Dﬁjﬂj )/j
@ @

To a solution of 500 mg 3-methyl-1-phenylpyrazole in 4 mL carbontetrachl oride is
added in portions at 70°C a mixture of 678 mg (1.2 equi.) NBS and AIBN (62.3 mg,

0.12 equ.). The resulting mixture is heated at reflux for an additional 15 minutes and
then cooled to room temperature. The precipitate is filtered off and the filtrate is
concentrated to precipitate the crude product (380 mg), which — after collecting by

filtration and drying - was used in the next step without further purification.

The final step was performed as described above. Recrystallized from ethy] acetate.

Yield: 35%.
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concentration should be < 1% 2. Once cells have
reached 80-90% confl uency, trypsinize with Ix Trypsin
W@20000631@t over trypsinize. These cells tend tBPCTIUSI0P4/043112
if over trypsinized 4. For 96 well format add
6, 000- 8, 000 cel |l s per Is withheld during
conpound testing) 5. I%ﬁ%r 3 days at 37 C
Cel|'s shoul d bﬁn&ﬁidt’4§1c§ﬁ§ﬁ1(ﬁ194%eﬁhél§ es 6. Renpve
nmedi a and add 200nL of a 0.2ng/nL MIT sol ution
prepared in nmedia. 7. Incubate for 1.5 hours to 2
hours. 8. Renove nedia and add 150ni of DMSO 9. M X
and i ncubate for 5 mns at roomtenperature 10. Read
plate at 530nmin the plate,reader. Results The
conmpounds of Exanpl es 4 and 5 were
have aE]IECSO in Repli onl ssay 2 of, resp cti
0.01, O
0 in the—CC5Q asgay
gmgromd®es, 26, 3
Q)

—

rotocol respect vel'y-Bn
O

CF,

osSa SN ow
N N N NE,
0

\
H i 0
CF,

A mixture of 4-chloro-3-nitro-pyridin-2-one (1.00 g), 4-(trifluoromethyl)benzyl
chloride (1.226 g), anhydrous potassium carbonate (0.871 g) and anhydrous DMF (10

CF,

mL) was stirred at ambient temperature for 24 hours. Then water (100 mL) was
added and the resulting precipitate was collected by filtration, washed with water and

dried. Yield: 58.2% 4-chloro-3-nitro-1-(4-trifluoromethyl)benzyl-pyridin-2-one.

4-Chloro-3-nitro-1-(4-trifluoromethyl)benzyl-pyridin-2-one (500 mg) was dissolved
in anhydrous THF (10 mL). Then concentrated aqueous ammonia (7.5 mL) was
added and the resulting mixture was stirred at room temperature for 24 hours. Water
(50 mL) was added and the resulting precipitate was collected by filtration, washed
with water and dried. Yield: 45.8% of 4-amino-3-nitro-1-(4-trifluoromethyl)benzyl-
pyridin-2-one.
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and 10.8 (replicate 13.4). Substantially all of the
conpounds in Table 1 denonstrated activity of at | east

wa2es0600l ar in an anti-HCV/ Replicon assay SyBCEOS1904/043112

addi tion, a nunber of the conpounds al so exhibited
anti-BVDV activity.We claim 1. A conpound having the
general formula (A), (A wherein: the dotted Iines

A rﬁﬁcﬁh@ %@ manﬁﬂo.g Kﬁltr@na{h tﬁﬂﬁ&b&eﬂ@%emﬁl SylgRd-bhatl 400 g),

bonds are adjacent to one anot her, and t

satmh@ddiquccw almmumelpip@%@@ﬂutgmf(%agfﬁ) , 3inkqyemydsnél. 4@0 gD and
meﬁlg{l@r@ég 8’?‘5 Was(%%irreﬁ? 8ts 1§P1§10;t§per tq}? geﬂ}%ﬂ rc%&ional zink

pow&erqalby lg? % Aded@nd (He r@dﬂt&ﬂé(m&tﬁmm,suﬁ’@d 8} an additional 23
cycl oal kyl, C4.10 cycl oal kenyl, and

howg.c Adisr w¥prgTationteé theisalvenlctater @0 apk) ‘mﬁaﬁdld?d subdeiptlived
e

adﬁé%tgjtolS %&{%‘d&ﬁoﬁ%’f %Ng\:l elrl{gg b It 1§%}( g %yge{?a{&%'ﬁl_\%@

ethgll deyryd @ne30 wig aad ﬂle%ﬁfblmy)rgmﬁd phaaéd werk rwalsuafwilth inted

(30 mL), dried over anhydrous sodium sulphate and evaporated. Yield: 53.4% 3,4-

diamino-1-(4-trifluoromethyl)benzyl-pyridin-2-one.

A mixture of 3,4-diamino-1-(4-trifluoromethyl)benzyl-pyridin-2-one (0.200 mg), 2,3-
difluorobenzaldehyde (100 mg), sodium pyrosulfite (0.134 g) and N,N-
dimethylacetamide (4.6 mL) was heated at 130°C for 24 hours. Then water (30 mL)
was added and the resulting precipitate was collected by filtration, washed with water
and dried. The crude product was purified by column chromatography (silicagel,
eluent: dichloromethane/methanol = 12/1) and then recrystallized from a mixture of

diisopropyl ether and ethyl acetate. Yield: 16.8%.
Melting point: 279-283°C

' NMR (200 MHz, DMSO-dg) § 13.05 (br s, 1H, NH), 7.88 (m, 1H, phenyl-H),
7.74-7.32 (m, 7H, arom. H), 6.69 (br d, 1H, H7, J=6.0 Hz), 5.34 (s, 2H, CIL,).
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heteroatons selected fromO S or N, R2 and R4 are

i ndependently sel ected from hydrogen, Cl-18al kyl,
w@200886d7ke£nyl , C2-18 al kynyl, CM 8 al koxy, C 8PCT/US2004/043112

al kyl t hi o, hal ogen, -OH, -CN, -NO2, -NR7RS,

hal oal kyl oxy, hal oal k )iﬁ§&%— , -C("S)R9, SH, aryl,

aryl oxy, arylthio, aré%al yIFﬁ%ﬁ?18 hydr oxyal kyl ,

C3. 10 cycl oal kyghthe§ o e ileal kil Ose.3763. 10

cycloalkylthif&hcs.lo cycloaﬁﬁgnyl, Cr. 10

cycl oal kynyl, or heterocyclic, provided that when one

of R25 or R26 is present, then either R2 or R4 is

selected fr&m (=B), (=S), and =NR27; X\is del ected
fr ' ]

al DI e

hétg , px=ewi ded any
such heteroatomis not adjacent to e Nin the ring;
mis any Hnteger fromO to 2;R3 is selected fromaryl,

aryl oxy, arylthio, cycloal kyl, cycl oal kenyl,
cycl oal kynyl, aryl-N(R 10)-, or heterocyclic, where
each said substituent may be optionally substituted
with at | east one R17, provided that| for cycl oal kenyl

t he doubl e bond is not adjacent to ni trogen, and
provided R3 M Q is not biphenyl; Ryis selected from
hydr ogen; Ci Fi al kyl, C2-18 al kenyl, C2-18al kynyl, -ig
al kox CwW 8 gl kyl thi o, hal ogen, -OH -CN, -NQO2,

| oa oxy, hal oal kyl, F F
N
=z | \

-~ Nx }é 2::5

Cl

A mixture of 2-(2,3-difluorophenyl)-1(3)H-imidazo[4,5-c]pyridine (2.00 g), 50 mg
methyltrioxorhenium, 100 mL methanol and 30 % aqueous hydrogen peroxide (4 mL)
was stirred at room temperature for 4 days. Then, additional 50 mg of
methyltrioxorhenium and 30% hydrogen peroxide (4 mL) were added and the
resulting mixture was stirred for another 2 days. After evaporation of the methanol
water (200 mL) was added and the pH was adjusted to 9 by addition of 2N NaOH.
The resulting precipitate was filtered, dried and recrystallized from a mixture of ethyl
acetate (20 mL) and ethanol (53 mL) to give 1.208 g (56.5%) of 2-(2,3-
difluorophenyl)-1(3)H-imidazo[4,5-c]pyridine 5-oxide.

2-(2,3-Difluorophenyl)-1(3)H-imidazo[4,5-c]pyridine 5-oxide (1.00 g) was dissolved
in dry tetrahydrofurane (100 mL) and MeMgBr-solution (14 mL, 3M in diethyl ether)
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- C(=OR9, -C(=OOR 9, -C(=S)R9, SH, aryl, aryl oxy,
arylthio, arylalkyl, C 8 hydroxyal kyl, C3.10

weywboed7ky | , C3.10 cycl oal kyl oxy, C3-10 cycl oaP&®yUS1000043112
C3.10 cycl oal kenyl, C7.10 cycl oal kynyl, or

Wagga(fe%lo(ﬁ%(&lsg Pncﬁgfk%éls h%%s%?tmgrlﬁg;ml}g dr ogtlrr@ f(z)r&ll §( ﬁ/ou‘.rs at
amaldﬁy’[ehi’plemxurd The18wa’[ek[/1 (E)uhf_,))md@dde@ sRhHRY hﬁ&lfhfe@PBw £
hal o- al ky C2-18 hal o-al k C2-18 hal o-al kynyl, C

adjpgfed tong- ﬁo&%ﬁraC@O% VG cghyd |aRf§IﬁtF m’) 8, 70asl) dryéngoiohe réymbmed

orighio R Y A Py S M sy G AR gl e
aftﬁ](d%ﬂ)l)mm& (6¢(’/j€s)ﬂeh&1e 2542, 3-difjdorophieny1pAymetaylyl (B}H—deazo[4 5-
ary| sul f oxi d sul fone, aryl.

c];gylg}nﬁy ecré(pt}aﬁy(zeﬂ@ lfroxgl)aaqnmn@@ dll%#lly(;ﬁgfgg{ﬂeg éo mL)yand ethyl
acardth Kyzd ity QavePHGHL N b of Burd BV AIRLYGHhN1)-4 080 R
e optionally

eac |tu éd Wlt east
l(mgmuﬂazahhﬁ -Ripgridinendependent | y sel ect ed from hydr ogen,
C al kyl, -isalkenyl, aryl, C3.10 cycloal kyl, C4.10

cycl oal kenyl, heterocyclic, -C(=OR12; -C(=S) R12, an

Th% ﬁ§§ ?% ep%?f.’ogm{ac? \A%gel'égn%d;%%g P%rff’%%tﬁo aby\?\ncac{rlﬁrgﬁzg

ere toe

chﬂantatdgmyf(ghm @elhﬁﬁﬁ’ft%ﬁl@lbt@neﬂﬁﬁleﬂﬁ@hﬁbﬁ"%ﬂ) Yield: 22.4 %.
i ndependently sel ected from hydrogen, OH, C i 8

al kyl, C2-18
'H NMR (200 MHz, DMSO-ds) & 8.25 (d, 1H, H6, J=6.8 Hz), 8.11 (m, 1H, phenyl-
H), 7.89 (AA’BB’, 2H, benzyl-H), 7.77 (d, 1H, H7, J=6.8 Hz), 7.60-7.41 (m, 3H,
arom. H), 7.30 (m, 1H, phenyl-H), 7.12 (s, 1H, isoxazole-H), 6.05 (s, 2H, CHj), 3.05
(s, 3H, CHz).
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al kenyl, C3.10 cycl oal kyl, C4-10 cycl oal kenyl, C 8
al koxy, -NR15R16, aryl, an am no acid residue |inked
W booslogiT4ean anmi no group of the am no acid, PCT/US2004/043112
CH2OCH(=O)R9a, or C H2OC("O OR 9 where ROa is Cl -C 2
al kyl, C6-C20 aryl, | aryl or C6-C20
aral kyl ; R10 and Rll%@ ndently sel ected from
the group consgfhdd d¥f7- mggtg,gggnalg%ﬁesl 8 al kyl, C2-18
al kenyl, C3-1Qcycloal kyl, CA4-10 cyctoal kenyl, aryl,
-( O)R 12, heterocyclic, or an amno acid resi due;
R12 is sel ect ed fromthe group consisting of hydrogen,

R 8 alkyl, C2Ri8 alkenyl, Bryl, CS 10 cy IoaI kyl,
. C4-10 cycl oaI kenyl, or an am no aci

®d 10 tycl oal |~ or an_awg cid resi
i pendent®y M wherebn MTS a ring optionally
substituted with 1 or nore R19, and Qis a hond or a

I'i nking group connecting Mto R3 having 1 tg 10 atons
and optionally substituted with 1 or nore 9; R19 is
sel ected from hydrogen, C al kyl, C2-18 al kenyl, C2-18 \
aRkynyl, C al kgxy, C2-18pal kenyl oxy, C2-1R

aI kynyl oxy, - gal kyl t h| , C3.10 cycl oaI kyl ,
NH, NH2

T
’{:[ 2 ; R =F, Cl, CHs, CF;, etc
/
Rl/
378a
CH, . .
Z =N
Vs
07 N\
\
=
Cl
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cycl oal kenyl, C4.10 cycl oal kynyl, hal ogen, -OH -CN,
cyanoal kyl, -NO2, -NR20R21, 18 1 18 C 18 i-18

whatosabiryd , C -18 hal oal kyl oxy, -C(=O R, -C(=E)T1IBS2004/043112
-Qal kenyl C*OpR 1 - Gal kyl C(=O) NR 20R21, - Cal kyl OC(=O) R
18, -C(=S)R18, SH, -C(=O N(C _6 al kyl),
-N(HS(O (O (C -6 alkyl), aryl, heterocyclic, -i

3-Méh y4 ﬁﬂﬂogs»ﬁ@meqwé@s)dsfw)%s o@gsxiv%@f gla@im setic ki (1S

i s)al kyl oxy, aryloxy, aryl
mIeyd hydr@ger@teﬁl 1(1@Parr| hysi;czgengﬁomtappamtusa(cq;ta 3 22@3mgthQg/K 2

Hz(ﬁgﬁfeps &%Cﬁa%%ﬁnpe% %n@ g)ﬁk%ﬁtﬂ#f%? gs&&:alts I}'lét%:re%- off and

theRatvem! xifasl v f@ﬁ@ﬂo Ayt hadiBbkyt 150Na1 FRY&GIthe H%@%@ﬁl@t@d to
to R17 al koxyal koxy or hal ogen; 0 and

12 by @ddlmm Iy Eleg @éult;ag solofethyds @g@ﬁteddm tEnes w@h 100

111L§fdicgﬂ&h§l% bhe gc%% a}rﬁn%% %i‘é tphY The gmé}%ﬁﬁ ﬁéa%&ﬁ%

Wefeeirﬁdto%ir dohgarduy éﬁcﬁ@mulphate@hawapo@ed% giye B salgkgs. 6%) of
(C3.10 cycloalkyl)- G -6 alkyl, aryl, and aryl G

4a§]é1119<§‘lmet BYEdings, tautoners, isomers and sol vates
thereof. 2. A conpound having the general fornula (A,
R1

4-Amino-3-methylpyridine (3.00 g) was dissolved with icecooling in concentrated
sulfuric acid (36 mL). Then, fuming nitric acid (4,72 g) was added dropwise. After
stirring at room temperature for 1 h, the solution was heated at 60°C for 14 hours.
After cooling to ambient temperature, the reaction mixture was poured on ice and the
resulting solution was adjusted to pH 13 by addition of solid KOH. The precipitate
was filtered off, washed with water and dried. Yield: 1.198 g (31.3%) 4-amino-3-
methyl-5-nitropyridine.

A mixture of 4-amino-3-methyl-5-nitropyridine (1.198 g), iron powder (1.748 g),
ethanol (52 mL) and hydrochloric acid (13 mL) was heated to reflux for 3 hours.
After cooling to room temperature the ethanol was distilled off and the resulting
suspension was diluted with water to 50 mL and the pH was adjusted to 13 by
addition of 2N NaOH. Extraction with ethyl acetate (3 x 70 mL), drying of the
combined organic phases of anhydrous sodium sulphate and evaporation of the

solvent afforded 0.579 g (60%) of 3,4-diamino-5-methylpyridine.

The cyclization with 2,3-difluorbenzoic acid in PPA was performed as described
above. Purified by column chromatography (silica gel, eluent:
dichloromethan/methanol = 12/1). Yield: 22.2%.

The final step was performed as described above. Recrystallized from a mixture of
ethyl acetate and ethanol. Yield: 42.9% 378a.
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(A) wherein:the dotted |ines represent an optional
doubl e bond, provided that no two doubl e bonds are
wW@ajoame3Ti4 t o one anot her, and that the dotted PCTES2004/043112
represent at least 3, optionally 4 double bonds; Rl is
sel ected from hydrogen, aryl, heterocyclic, Q-Co
al koxy, G .GCo thioalkyl, G .G oal kyl-amno, C
1 R - BN Y] ¥ - -
H %:\]%llqg%@klg{#f f B‘Ngg 4 . %%@éﬁcﬁ%gﬂy n;?%%% igh1 Oe(]éné %Hér e
aroopH)Ph a0 (AARB's 2HE berent]-) £ he(-7er2 (e 3El, Bom. )| .32 (m, 1H,

se t r Si ngl 0 O __S(O.mNRL1, @]
Phe&ﬂz@ﬁ»&ﬁﬂ? {chg]’l]@%’faggﬁiﬁ)eﬁg% (@22-}1:@%2)@-% I](Selzlg C%A)er ei n

each may optionally include 1 to 3 heteroatons

selected fromO S or N, R2 and R4 are independently
Thé RIBGHEd iy RER aréd@h aAhko¥l to BR-2b8vd KebdduresC2- | 8

al kyny%jc Q/pvsli%al koxy,qﬁg\/l 8 al kyl ?kl o, hal ogﬂgﬁ, - OH,
378bCN, -NO2, -NR7R8, hal oal kyl oxy, hal oal kyl, -C(=0O) R9,

-C(=S)R9, SH, aryl, aryloxy, arylthio, arylalkyl,

Cl- 18hydroxyal kyl , C3.10 cycl oal kyl, C3-10

cycl oaf kyl oxy, _ C3. 1(1} cycl oal kyl thio, C3.10

cycl ogdl kenyl , G7-10,cycl oal kynyl, or heterocyclic,

pr oy Nat one of R25 or
/
o7 N
\
N=

"H NMR (200 MHz, DMSO-ds) & 9.32 (d, 1H, H4, J=1.4 Hz), 8.67 (d, 1H, H6, J=1.4
Hz), 8.16 (m, 1H, phenyl-H), 7.78 (AA’BB’, 2H, benzyl-H), 7.54 (m, 1H, phenyl-H),
7.34 (m, 1H, phenyl-H), 7.07-7.00 (m, 3H, arom. H), 6.00 (s, 2H, CHs), 4.07 (q, 2H,
OCH,, J=7.0 Hz), 1.33 (t, 3H, CHj3, J=7.0 Hz).
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R26 is present, then either R2 or R4 is selected from
(=0), (=S), and =NR27; X is selected fromdC
WO gisabiryd ene, C2-10 al kenyl ene or C2-10 al kynp¢EO82004/043112
where eachmay include one or nore heteroatons sel ected
37 omQO S, or N, provided any such heteroatomis not
adjacent to the Nin the ring; mis any integer from

o Z'CFFSQS is a_heteropcycle optionally substituted with
gvi ded, however, that R3 optionally

at
subs | east one R17 is not pyridinyl or
5- ovided that R3-MQ is not biphenyl;

hydrogen; G .is alkyl, C2-18
18 alkynyl, G -i al koxy, CM 8 al kylthio,
-OH, -CN, -NO2, -NR7R8, hal oal kyl oxy,
o’hakpal kyl, -C(=OR 9, -C("OOR 9, -C(=S)R9, SH, aryl,
\aryl oxy, arylthio, arylal kyl, CM hydroxyal kyl, C3.10
oal kyl , C3-10 cycl oal kyl oxy, C3.10 cycl oal kyl t hi o,
8=y cl oal kenyl, C7.10 cycl oal kynyl, or
het/erocyclic; R6 is selected from hydrogen, CM al kyl
C2-W\8 #f kenyl, C2-18 al kynyl, heterocyclic, CM 8

al koxy,\ CM al kyl t hi o, CM al kyl sul f oxi de, CM

al kyl suldione, C i hal o-al kyl, C2-18 hal o-al kenyl ,

.. G2-18 hal o- al kynegl CM hal o- al koxy, CM hal oal k)ﬁ t hi o,
H NMR (200 MHz, DMSO-ds) 8 9.47 (d, 1H, H4, J=1.4 Hz), 8.94 (d, 1H, H6, J=1.4

Hz), 8.16 (m, 1H, phenyl-H), 7.89 (AA’BB’, 2H, benzyl-H), 7.63-7.50 (m, 3H, arom.
H), 7.35 (m, 1H, phenyl-H), 7.16 (s, 1H, isoxazole-H), 6.10 (s, 2H, CH;).

378d

Cl

"H NMR (200 MHz, DMSO-dg) § 9.30 (br s, 1H, H4), 8.66 (dd, 1H, H6, 1=7.4, 1.4
Hz), 8.15 (m, 1H, phenyl-H), 7.89 (AA’BB’, 2H, benzyl-H), 7.61-7.47 (m, 3H, arom.
H), 7.33 (m, 1H, phenyl-H), 7.16 (s, 1H, isoxazole-H), 6.04 (s, 2H, CH,).
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C3.10 cycl oal kyl, C3.10 cycl oal kenyl, C7.10

cycl oal kynyl, hal ogen, OH, CN, cyanoal kyl, -CO2R18,
WORR5/06 RV R8, CM 8 hal oal kyl, C(=0) R18, C(=S) Ri@r/uStdp4/043112

aryl, aryloxy, arylthio, arylsulfoxide, arylsulfone,

lsgnami de, aryl (G _i 8)alkyl, aryl (Ci_i

E)%MFE% o>9(y aryl (Ci_i8)alkylthio, C 8 hydr oxyal kyl ,

where eachmay be opti onA-b¥adsybREi tuted with at | east

1R19; R and R are |ndependently sel ected from
37%ydrogen C 8 alkyl, C 8 alkenyl, aryl, C3 0

cycloal kyl, ¢4 0 cycl oal kenyl , het er ocycl iC,

-C(=O R12; -(C(£ , an amno acid resi due | i nked

thro a —roup thereof, or where R7 and R8

t ogdt her [ t ' trogen forma heterocyclic; RO and

R18nar e dep y selected from hydrogen, OH CM
C2- 18 al Kenyl |

afkyl; y C3-10 cycloal kyl, C4.10
c cl oaI kenyl, C 8 al koxy, - NR15R16, aryl an am no

Q residue linked through an am no group of the
\am no aci d, CH2OCH(=0) R9a, or CH2OC(=0) OR 9a where R9a
N3\C -G 2 alkyl, C8-C20 aryl, C6-C20 al kylaryl or
C6- G2 ar al kyl ; Rlo and R11 are independently sel ected

8 group consisting of hydrogen, CM al kyl, C2 8

C3-10 cycl oal kyl, 4.10 cycl oal kenyl, aryl,
R 12, heterocyclic, or an am no acid residue;

A mixture of 4-methoxybenzonitrile (1.00 g), hydroxylamine hydrochloride (0.785 g),
KOH (0.640 g) and methanol (20 mL) was heated to reflux for 3 hours. After cooling
to room temperature the precipitate was filtered off and the filtrate was evaporated.
The resulting residue was dissolved in IN HCI (100 mL) and the resulting solution
was extracted with diethyl ether (100 mL). The aqueous phase was neutralized by
addition of solid NaHCOj3 and extracted with diethyl ether (2 x 100 mL). The
combined organic phases were dried over anhydrous sodium sulphate and evaporated
to give 450 mg of the desired amidoxime, which was used without further

purification.

A solution of 700 mg of (4-methoxyphenyl)amidoximé and 1.08 g (1.5 equivalents)
chloroacetic anhydride in toluene (30 mL) was heated to reflux for 3 hours. After
cooling to ambient temperature the reaction mixture was extracted subsequently with
water (twice 50 mL), saturated sodium bicarbonate solution (twice 50 mL) and water
(50 mL). Finally, the toluene phase was dried over anhydrous sodium sulphate and
evaporated to give 660 mg of the desired oxadiazole, which was used without further

purification.
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R12 is selected fromthe group consisting of hydrogen,

C-18 alkyl, C2 8 al kenyl, aryl, C3-10 cycl oal kyl,
w@20030637y£| oal kenyl, or an am no aci d resi due; PRIBSENH043112

R16 are i ndependent |y sel ect ed fron1hydrogen CsS
TG saonre bR ERY by Tl R b af B ke
andl@@je@lp eaecalsi’alllﬁedl fftﬂﬁ R (ﬁﬁﬂﬁlfd bfethylaeethrdintiregrmbh ey ighdo 86%

consi sting of hydrogen, C 8 alkyl, C2-18 alkenyl

C2-18 al kynyl, C S al koxy, G -18 al kylthio,

NS St e 3 AR 2 T ﬁgEchﬁﬁe”at e

—@b Ky, | k I t

=Eh PR S LB IR LR, P B AR LR P tme g

phcmybH)iﬂ BRY (il 1Hhslleagiel), 7008;7. GI])\I(mCXH,I-d;roﬁCHBJ&BOI (NCPH, CHz)

R7R2& &Jé%al kyl, C(=O R18, C(=S)R18 SH, aryl,

389513 Pyl thio, arylsulfoxide, arylsulfone,
arylsulfonan1de, aryl al kyl, aryl al kyl oxy,
aryl al kylthio, heterocyclic, d -is hydroxyal kyl, where

37@ach of said aryl, aryloxy, arylthio, arylsulfoxide

aryl sul fone, aryl sul fonam de, arylal kyl, aryl al kyl oxy,
aryl al kyl t hi o, Fhetedbcycle or C hydroxyal kyl is

ed with 1 or nore RI9;R 19 is
ooen CM al kyl, C2-18 al kenyl, C2-18
18 alkenyloxy, c2- 18a|kyny|oxy,
3. 10 cycl oal kyl, C4.10

CH,

Prepared as described above, starting from 4-methylbenzonitrile.
"H NMR (200 MHz, DMSO-dg) 8 9.23 (d, 1H, H4, J=1.4 Hz), 8.31 (dd, IH, He,

J=6.8, 1.4 Hz), 8.14 (m, 1H, phenyl-H), 7.93-7.78 (m, 3H, arom. H), 7.50 (m, 1H,
phenyl-H), 7.35-7.27 (m, 3H, arom. H), 6.25 (s, 2H, CH>), 2.35 (s, 3H, CHj).
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cycl oal kenyl, C4.10 cycl oal kynyl, hal ogen, -OH -CN,
cyanoal kyl, -NO2, -NR20R21, C hal oal kyl, CM 8
whadosabiryd oxy, -C(=0) R18, -C(=0) OR18 , PCT/US2004/043112

- Cal kenyl C(=0O) OR18, - (Qal kyl C(=O NR 20R21,

5 379Oe31I kyl OC(=O R 18, -C(=S)R18, SH, -C(=ONC .6
éfkyl), -N(H) S(O (0)(Ci-6 alkyl), aryl, heterocyclic,
Ci -i8 al kyl sul fone, aryl sul foxi de, aryl sul fonam de,
aryl (G -i g)al kyl oxy, aryloxy, aryl (G _i8 al kyl)oxy,
arylthio, aryl G _ iFs)alkylthio or aryl (G i 's)alkyl

ay Be _gptionally substituted with 1 or

N, C 8 al koxy, heterocyclic, C

2lic al kyl, heterocyclic connected

';E;' y & kyl, oxyal koxy or hal ogen; R20 and R21

a

e independently sel ected from hydrogen, Cns al kyl,
0 8 al kenyl, C2-18 al kynyl, aryl, C3.10 cycl oal kyl,
\A. L0 cycl oal kenyl, -C(=0) R12,
boxyl ester-substituted heterocyclic or -C(*"S)R 12;
__ﬁ-RZG are not present, or are independently
from hydrogen, C al kyl, C3_iocycloal kyl,
erocyclic, where each is optionally
dently substituted with 1 to 4 of C 1-6 al kyl,
Cl-6 al koxy, halo, CH OH, benzyloxy, and OH and R27
is selected from hydrogen, Cus al kyl, C3.10

Prepyifdd@sdésdribed SovEDstaiak didinkyyridine-2-carbonitrile.

10

"H NMR (200 MHz, DMSO-dg) § 9.24 (d, 1H, H4, J=1.4 Hz), 8.72 (ddd, 1H,
pyridine-H), 8.32 (dd, 1H, H6, J=6.8, 1.4 Hz), 8.15 (m, 1H, phenyl-H), 8.00-7.90 (m,
3H, arom. H), 7.64-7.27 (m, 3H, arom. H), 6.30 (s, 2H, CH,).

15 379

Cl

Prepared as described above, starting from 4-chlorobenzonitrile.

20
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C -6 alkyl, aryl, and aryl C S alkyl, and the salts,
tautoners, isoners and solvates thereof. 3. A conpound
whaosneg7she general forrmula (A), (A wherein: t PET/USIDECH3112
lines represent an optional double bond, provided that

1 I d I ' ther
s MRl e 2dSPrh B SR 4 CHE BAT G om A
J—6’rS douits Hoads; 1}RJphe§y151¢j ec%emd (1@@}!?'3&@'6&91%}1,7 @T@AIA’BB’
het erocycli c, G ot’hi oal k
21, eraegh 58 o, 11y I8, 4 Gy L iheny)-Faas b s, 2H, CEy).
cycloal kyl, &4 _i 0 cycloal kenyl, and C4_i O
cycloalkynyl wherei n each are optionally substituted
37¥th 1 or nore R6; Y is selected fromsingle bond, O
(O mNR11, or Q-io al kylene, C2-10al kenyl ene, C2-10
10 al kynyl ene, wherein each nmay optionally include 1 to 3
het eroatons selected fromO S or N, Rand R are
i ndependent |y $el ectiéd from hydrogen, CM al kyl,
C2- 18gkkeny al kynyl, CW8 al koxy, C 8
[ : - OH, CN -NO2, - NR7RS8,

Prepared as described above, starting from pyridine-4-carbonitrile.

15 'HNMR (200 MHz, DMSO-dg) & 9.24 (d, 1H, H4, J=1.4 Hz), 8.77 (AA’BB’, 2H,
pyridine-H2/6), 8.32 (dd, 1H, H6, J=7.0, 1.4 Hz), 8.15 (m, 1H, phenyl-H), 7.93 (d,
1H, H7, J=7.0 Hz), 7.86 (AA’BB’, 2H, pyridine-H3/5), 7.51 (m, 1H, phenyl-H), 7.32
(m, 1H, phenyl-H), 6.32 (s, 2H, CH,).

20
PARTB
METHODOLOGY FOR DETERMINATION OF ANTIVIRAL AND
CYTOSTATIC ACTIVITY
25

Cells and viruses
Madin-Darbey Bovine Kidney (MDBK) cells were maintained in Dulbecco’s
modified Eagle medium (DMEM) supplemented with BVDV-free 5% fetal calf serum
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hal oal kyl oxy, hal oal kyl, -C(=O R9, -C(=S)R9, SH, aryl,
aryl oxy, arylthio, arylalkyl, Cl-18hydroxyal kyl, C

w@2W8/0637¢4 oal kyl , C3-10 cycl oal kyl oxy, C3-10 PCT/US2004/043112
cycl oal kyl thi o, C3.10 cycl oal kenyl, C7.10

| [o] | t
OSELGERAYT N r-Cln BSLERARNE S ECRulh 5t Syl enne
PES@bponedsedrto rass(essﬁt}xc afth@)al aaivdtyNRMDBK dedls.s eI ected from

G -G 0 alkylene, C2-10 al kenyl ene or C2-K al kynyl ene,
where each may include one or nore heteroatons

ehkegiedsd;om O S, or N, provided any such heteroatom
I'S not adjacent to the Nin the ring; mis any |nteger
f r oMVifetyesi2weRell subura @le&esmztyre Iseedadl\mﬂ!rMDBK cells in DMEM-
itu east i ded R3-
PR it UR gracheeod b laff Son Biey ol ar SE A TpmgyRd, dnd
ser%ﬂ fo?(h K&EYdns oEehd @ﬁ%@ﬁﬁ%ﬁnds@ve@e Qdid%‘a)iﬂ 2 t(le olume of 100 pL,

kyl t hi o, hal ogen,
afthlawb@lhkhd: vixys inhetlvaml (D(QQ pL} '@s—.@dag to ez@@:v@s)lb FT}& virus inoculum

@%e@alagg?%g r%@ﬁ 9%&?%‘9 } : hl r&lo%/adg} elf%er '5 days

1n&1?b§i1&ﬁ£ﬂ®ﬂ|° OXWnifRcfed @8kGnd Ky fetcé’ik/ﬁhg virdrs WHthout compound
cycl oal kenyl, C7-10 cycl oal kynyl , het er ocycli c;

were inchided fie gadhraspaytteteo ddter S drys, %edmny Wwas Emopgd and 8AyIL, of
D@M-F@S@ﬁﬁyﬂo p]gof MT%/PMS solution (Promega) was added to each well.

Following a 2 hr incubation period at 37°C the optical density of the wells was read at
498 nm in a microplate reader. The 50% effective concentration (ECsg) value was
defined as the concentration of compound that protects 50% of the cell monolayer

from virus-induced cytopathic effect.

Anti-HCV assay/ Replicon assay - 1

Huh-5-2 cells [a cell line with a persistent HCV replicon 13891uc-ubi-
neo/NS3-3°/5.1; replicon with firefly luciferase-ubiquitin-neomycin
phosphotransferase fusion protéin and EMCV-IRES driven NS3-5B HCV
polyprotein] was cultured in RPMI medium (Gibco) supplemented with 10% fetal
calf serum, 2mM L-glutamine (Life Technologies), 1x non-essential amino acids (Life
Technologies); 100 IU/mL penicillin and 100 ug/ml streptomycin and 250 ug/mL
G418 (Geneticin, Life Technologies). Cells were seeded at a density of 7000 cells
per well in 96 well View Plate™ (Packard) in medium containing the same
components as described above, except for G418. Cells were allowed to adhere and
proliferate for 24 hr. At that time, culture medium was removed and serial dilutions
of the test compounds were added in culture medium lacking G418. Interferon alfa 2a
(500 IU) was included as a positive control. Plates were further incubated at 37°C
and 5% CO; for 72 hours. Replication of the HCV replicon in Huh-5 cells results in

luciferase activity in the cells. Luciferase activity is measured by adding 50 pL of 1 x
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al koxy, C alkylthio, .i alkylsulfoxide, G -i

al kyl sul fone, -i s halo-alkyl, C2_i 8 hal o-al kenyl,
w@2005/0637al o- al kynyl, Ci-i s hal o-al koxy, C  PCT/US2004/043112

hal o- al kyl t hi o, C3.10 cycl oal kyl, C3-10 cycl oal kenyl

- L | : , ‘
O PR SHAREL o R MR, - i
LuCifer®yeRasdd; reSidnt BPrphnegal Yivokyrasey adtltvity@s medsyteiuvitioxi de,
unéllndn?%:r 1;11? ng}eéar yl J(S%L(%gf:}? gpr%;,r\}lg@l Iqulgs y}gyrR%;gql ﬁ$a %;ercentage of the

unfPEH&S aﬁ?ﬁfés' Cpar&ild el Wﬁhﬁ é&ﬁ%@d&%% &Egu ﬁf 7000

option stltute east 1 R1
celtﬂ?’ evellrod eblenché 96} weB ebléctlade ’pfad)m (BycondrckinnPaz tkﬁ}akad ita

. S al kenyl, ar al k cl oal ken
singjlf Sp B e hisasd pdusie GelfS of Siepa vt LubiGaS e gt s
add @S rkad et 8§ br @ eht@e q&m@m&d }Qfﬁ%sto‘?%eeﬁfTS AEthod

where R7 and R8 together with the nitrogen forma

(Prostegr)ocyclic; R and R are independently selected from
hydrogen, OH, C S al kyl, C2-18 al kenyl, C3. 10
cycl oaI kyI C4 10 cycl oaI kenyl CI - | 8 aI koxy,
i) e H . o g

%ezﬁ" %\sﬂ@% oL ubls ﬁ@?ﬂﬁ eﬂﬁ’? vgq‘iwla‘%%%&? Ptes
at $£BC@Q Bk 0,3 yjulwcc@m(&afheareadelﬁﬂhl m&ERSnasgaiide me% fetal

I ndependent |y sel ected fromthe group consisti nﬂ
calf §eineg &th, nonessential amino acids and 1 mg/ml Geneticin. After allowing 24 h

for cell attachment, different dilutions of compound were added to the cultures.
Plates were incubated for 5 days, at which time RNA was extracted using the Qiamp
Rneazyi Kit (Qiagen, Hilden, Germany). A 50 pL PCR reaction contained TagMan
EZ buffer (50 mmol/L Bicine, 115 mmol/L potassium acetate, 0.01 mmol/L EDTA,
60 nmol/L 6-carboxy-X-rhodamine, and 8% glycerol, pH 8.2; Perkin Elmer
Corp./Applied Biosystems), 300 pmol/L deoxyadenosine triphosphate, 300 pmol/L
deoxyguanosine triphosphate, 300 pmol/L deoxycytidine triphosphate, 600 pmol/L
deoxyuridine triphosphate, 200 pmol/L forward primer [5’-ccg gcT Acc Tge ccA
TTc] , 200 pmol/L reverse primer [ccA GaT cAT ccT gAT cgA cAA GJ, 100 pmol/L
TagMan probe [6-FAM-AcA Tcg cAT cgA geg Age Acg TAc-TAMRA], 3 mmol/L
manganese acetate, 0.5 U AmpErase uracil-N-glycosylase, 7.5 U rTth DNA
polymerase, and 10 pl of RNA elution. After initial activation of uracil-N-
glycosylase at 50°C for 2 minutes, RT was performed at 60°C fof 30 minutes,
followed by inactivation of uracil-N-glycosylase at 95°C for 5 minutes. Subsequent
PCR amplification consisted of 40 cycles of denaturation at 94°C for 20 seconds and
annealing and extension at 62°C for 1 minute in an ABI 7700 sequence detector. For
each PCR run, negative template and positive template samples were used. The cycle
threshold value (Ct-value) is defined as the number of PCR cycles for which the

signal exceeds the baseline, which defines a positive value. The sample was
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C1-18 al kyl, C2-18al kenyl, C3-10 cycl oal kyl, C4.10
cycl oal kenyl, aryl, -C(=0 R12, heterocyclic, or an
w@eiosoexHaed d residue; Ri s selected fromthe grOLYPS2004/043112
consi sting of hydrogen, Cl 18 aIkyI C2-i s al kenyl,

£yl | y Ike
coffdeted &7t pOsE AR Blevan oo Br-d bl i fpenomic
equiedlestt €GES.r om hydrogen C S al kyl, C2-18 al kenyl, C2-

i s alkynyl, aryl, C3.10 cycloalkyl 4. 10

cycl oal kenyl or an am no acid resi due; Rl7 i s MQ,
AnVikIQCVid@)sd‘xﬂ/R%pHcdﬁiast/cl oal kyl optionally substituted

with 1 or nore R19, and Qis a bond, or Cl-10alkyl
H%\étﬁe@ﬂﬂépnwgéﬂﬁstltut ed with 1 or nore R19; R19 i s

d.fromh Calkyl C2-i s al kenyl, C2-i
Dh@fwéﬁ%h éﬁcoﬁe@%ﬁﬁf@@ -i s al kenyl oxy, C2- 18
1x @lapyheoxy, Q -i al kyl thi o CS 10 cycl oal kyl, C4.10

cycl oal kenyl, C4.10 cycl oal kynyl, hal ogen, -OH -CN,
1x SpdwenPwgyate. NC, - NR2OR21, C1-18 hal oal kyl, C S

OR18, -C("OOR 18 ,
10@&%&M#%¥%}:8§18 S kyI o = )O)NR 20R21,
1XA@1|le‘dc§XI( =O R18, -C(=S)R 18, SH, -C(=ON(Ci .6
kyl), =N(H)S(0)(O(Ci-6 alkyl), aryl, heterocyclic,
Cenglt@rglﬁgepgmtfq;he aryl sul f oxi de, aryl sul fonani de,
w1l , aryl(Ci_i 8
é{hfa&%z’ehggoe hé”ié ml‘? {g&%ﬁ}é
2. Allow cells to attach before addlng G418 (4-6hrs)

3. Add G418 for a final concentration of 200ug/mL (higher amounts are possible but

;._.a

cells grow slowly)

4. Split cells 1:4 to 1:6 for optimal growth

5. In-house replicon seems to maintain Luciferase signal for ~20 passages

HCV Replicon Assay

1. Dilute compounds in 100uL of HCV Replicon Media (without G418). If
compounds are diluted in DMSO add DMSO to media (Final DMSO
concentration should be < 1%)

2. Once cells have reached 80-90% confluency, trypsinize with 1x Trypsin
Do not over trypsinize. These cells tend to clump if over trypsinized

4. For 96 well format add 6,000-8,000 cells per well (G418 is withheld during

compound testing)

Incubate for 3 days at 37°C. Cells should be very close to confluent.

Remove media and wash cells with 1x PBS

Remove PBS and add 100 pL of 1x Promega Lysis Buffer

Incubate cells at Room Temperature for 5-20 minutes

A SRR AN

Add 100 pL of room temperature Luciferase Substrate Solution (Promega) to
Microfluor Black Plate (VWR)
10. Thoroughly Mix Cell lysate (pipet up and down) before adding to Luciferase

substrate
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1 8)al kylthio or aryl (G _i 8)al kyl, where each may be

optionally substituted with 1 or nore =0, NR20R21, CN,
w@2@sabaexy, heterocyclic, C 8 hal oal kyl, het ePCLYS81000043112

al kyl, heterocyclic connected to R17 by al kyl,

and R2 are |ndependently

ll%ﬁctgg%? ;f%sr%%t oggﬁﬁr%%%u%ﬁtﬁ?ﬁ S8 al kenyl ,
12.Reall@latk IMYbp CaumI(FuﬁﬂJl& g@ﬁi X §lsecdond rdl)

cycl oal kenyl R12; R25 and R26 are
13.Jetft Qreadusate Caerbcé‘w@elil ﬁ%‘ﬂ?@ﬁé@n]ﬁtey analy¥tt ed from

hydr ogen, C S al kyl, C3.10 cycl oal kyl, aryl,

het erocyclic, where each is optionally independently
DetenbaiationbEdytasthtic dffdod od MIDBK cﬁllal kyl, Cl-6 al koxy,

hal OH. b | , d d |
1 e SRR BE SRl T 0 R R b 5o s
foll%%c lcRak kekd secba & AddaYity oiafddo'ceﬁ%llaih% WelPhIKEL i in I@I’E‘M

the salts, tautoners, isoners and sol vates thereof .
mediua @hp@muppbfnemeduwnmlo% fegal Blimhemsi2n3d ~ghitamine (Llfe

Teqlafierey Sad bicBontfte AT regtoRiosE Gl gTisfred fog 2 s

aftoMyalien SerRAUNBRGRYS theste@ichbhohhdsaraphemd. .Culturdsh@ere then
conpound of clainms 1, 2 or 3 wherein R3 is isoxazolyl
agagn futher incabateg for 31days after which the effect on cell growth was quantified

by means of the MTS method (Promega). The concentration that results in 50%
inhibition of cell growth is defined as the 50% cytostatic concentration (CCs)

HCV CC50 Assay Protocol
HCV Replicon Media

DMEM w/ High Glucose (or MEM)
1x Glutamine

1x Sodium Pyruvate

10% Heat Inactivated FBS

1x Antibiotics

Cell Culture Preparation

1. Unthaw frozen stock in 10-12 mls of Media
2. Allow cells to attach before adding G418 (4-6hrs)
3. Add G418 for a-final concentration of 200ug/ml (higher amounts are possible

but cells grow slowly)
4, Split cells 1:4 to 1:6 for optimal growth

5. In-house replicon seems to maintain Luciferase signal for ~20 passages
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R17. 8. The conpound of clains 1, 2 or 3 wherein R17
is aryl or an aromatic heterocycle which is

waewseiwt ed- with 1, 2 or 3 R19. 9. The conporcidUs$004/043112
clainms 1, 2 or 3 wherein YRL is none of hydrogen, an

itu C3.10 cycloal kyl, o r Cl-6al kyl. 10. The
ngjsk%?}fﬁ I‘b%%%&}yal m 9 wherein YRl is not hydrogen. 11.

1. The 5060 U ofhdsGh aDOFL &fH@VORepilcwﬁMe-alan(vﬁﬂh%ut @418) If
trihal omethyl, trihal onet hoxy, al koxy or hal ogen.

The @mm@udsjarsfdllmeéulanMSOzdéDMSmemdra (EmaéDMS(D or

aronatic te Rstituted with 1, 2 or 3 R6
V\/nercéllnﬁe %0 ﬁ%lﬁggg%ﬁ i 8 al koxy; or CM

2. hal O@hdeydeus h@ve ﬂéb@leacslmmdorﬁfueﬁb@t s1ih&e\mﬁlr1ed ini S
substituted with 1, 2 or gens e
mdg@ Aot Qyfer BVBsinge 1Th(zse@fsll%temgr @NWPH Py érrypmglzed

e SNl LR L AN

C2- &coalgoyny kstiggor one of sai d groups containing 1 to
3 heteroatons sel ected or NR11. 16. The

5. conpBeRtotor &1 Ry htY " \hh e@@lsrﬁh‘?u]id@e vepCHoss tojconfluent.. (

6.2) R&ARS¥SEHiZhnd add 200pL of a 0.2mg/mL MTT solution prepared in
media.

7. Incubate for 1.5 hours to 2 hours.

8. Remove media and add 150pL of DMSO

9. Mix and incubate for 5 mins at room temperature

10. Read plate at 530nm in the plate reader.

Results

The compounds of Examples 2, 3A, 4 and 5 were found to have an EC50 in
Replicon assay 2 of, respectively in micromoles, 0.01, 0.02, 0.01 and 0.0039, and to
have a CC50 in the CC50 assay protocol of, respectively in micromoles, 26, 34, 19
and 10.8 (replicate 13.4).

Substantially all of the compounds in Table 1 demonstrated activity of at least
1 micromolar in an anti-HCV/Replicon assay system. In addition, a number of the

compounds also exhibited anti-BVDYV activity.
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wae opsoedTad4 of claim 15 wherein Y is -OCH 2-,

-S-(CH2) 5-, -(CH2)M-S-(CH 2)i.4-, -NR 1 (CH2)L5-,
-(CH 2) 4-NR 11 CH2) or C3-10 cycl oal kylidene. 17. The
- PCTUS2004/043112
al kyl ene, C2-3 al kenyl ene, C2-3 al kynylene, O or a
bond. 18. The conpound of claim 15 wherein Y is a
bond. 19. The conpound of clains 1, 2 or 3 wherein YR1
|s nY¥e ckaimp: one of H, an unsubstituted C3-10 cycl oal kyl

her e i e BOSrRRIMARAR, D8 Gl ole 1 2

or 3 wherein YRL is hal o or hal onet hyl substituted
phenyl . 22. The conpound of clainms 1, 2 or 3 wherein
hal o or hal onet hyl Nare ortheg2or neta.23. The conpound
of claims 1, 2 or mherelg/ Is selected fromthe
group consigiing o Ikylen al kynyl ene or al kenyl ene
an intrachain N, Oor S

het er oatom 24. The co- ai 1, 2 or 3
wherein X is al ) The'on'pound f claim23
v\,herelnX|s/$‘e'Tl cte’ ‘£ he group consisting of
R3——
RZG
R® (A)

wherein:

the dotted lines represent an optional double bond, provided that no two
double bonds are adjacent to one another, and that the dotted lines represent at least 3,
optionally 4 double bonds;

R! is selected from hydrogen, aryl, heterocyclic, C;.C;y alkoxy,
C1.Cyp thioalkyl, C;.Cyg alkyl-amino, C;.Cg dialkyl-amino, Cs.;o cycloalkyl, C4.19
cycloalkenyl, and C4.19 cycloalkynyl, wherein each are optionally substituted with 1
or more R6;

Y is selected from single bond, O, S(O)p, NR!, or Ci.10 alkylene,
Cs.10 alkenylene, Cs.1 alkynylene, wherein each may optionally include 1 to 3
heteroatoms selected from O, S or N;

R? and R* are independently selected from hydrogen, C.;5 alkyl, Ca.13 alkenyl,

" Cy.ys alkynyl, Cy.;5 alkoxy, Cy.;g alkylthio, halogen, -OH, -CN, -NO,, NR'R?,

haloalkyloxy, haloalkyl, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
C1-18 hydroxyalkyl, Cs.19 cycloalkyl, Cs.jg cycloalkyloxy, Cs.1o cycloalkylthio, Cs.jo
cycloalkenyl, C7.19 cycloalkynyl, or heterocyclic, provided that when one of R* or
R is present, then either R® or R* is selected from (=0), (=S), and =NR?’;

X is selected from C;.Cyg alkylene, Cy.19 alkenylene or C,.1g alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any integer from 0 to 2;
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CH2-, -CH(CH3)-, -CH2-CH2-, -CH 2-CH2-CH2-,

-CH2- CH2- CH2- CH2, -(CH2)2.4-O (CH2)2.4-, -(CH2)2 _
WA 2®506342) 2. 4-, - (CH 2) 2_4- NR10- (CH2) 2. 4-, C3- | BCT/US2004/043112

cycl oal kyl i dene, C2.6 al kenyl ene and C2_6 al kynyl ene.

rzrg’ : h;figﬁeg@&gﬁﬁn%ﬁ 1 81}@675}?1 %&141% ?%cl M‘y}er@&ll&g&f

cydbglkenyl, 7291 mRh“Dylor@étea)dyeli@rvmy@é&h&wﬂa%hbitiﬂmm mIMytHe 0
to 3 Rl7. 28. The conpound.of claim2 7 wherei
opteradlysubetitated gvidnatdeashang R nenozidge fhat for cygloaﬂfﬁ@vl {hE double

bofi&) [5%{2)‘1! Q%Q%t ‘&g'&‘ hﬂ}%eg,t égﬁmji’r@énﬁ ge M‘% W &Q%ﬂll%ﬂﬁg”: g' ;S

t hr ®ighsdeatedondrdespeas Gmsaiidly o@ntg allesyl4Ch.q abkstogt, ;g
kg e SR, BaloR oD T o e ot Bk wba sy ahataaion,
—Cg%?) Ph Ql(g@z@tR;Png/’% 1Y ?ﬂ& %11 rar}gm%f, Ay R LRI G, | S
hydroxyalkyl, Cs.19 cycloalkyl, C3_10 cycloalkyloxy, Cs.10 cycloalkylthio, Cs.19
cycloalkenyl, C7.1o cycloalkynyl, or heterocyclic;

RS is selected from hydrogen, C;_15 alkyl, Cy.15 alkenyl, C,.15 alkynyl, Ci.1s
alkoxy, C;.j5 alkylthio, Cy.;5 alkylsulfoxide, C;.13 alkylsulfone, C;.13 halo-alkyl, Cy.1g
halo-alkenyl, C,.15 halo-alkynyl, C;.15 halo-alkoxy, C;.is halo-alkylthio, Cs.19
cycloalkyl, Cs.1 cycloalkenyl, C7.19 cycloalkynyl, halogen, OH, CN, cyanoalkyl,
~-CO,R"™ NO,, -NR'R?, C(.5 haloalkyl, C(=O)R18, C(=S)R18, SH, aryl, aryloxy,
arylthio, arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C;.;g)alkyl,
aryl(Ci.1g)alkyloxy, aryl(C;.i)alkylthio, heterocyclic, Cy.13 hydroxyalkyl, where each
may be optionally substituted with at Jeast 1 R";

R’ and R® are independently selected from hydrogen, C;.;5 alkyl, Cy.15 alkenyl,
aryl, Cs.qo cycloalkyl, C4.10 cycloalkenyl, heterocyclic, -C(=O)R'%; -C(=S)R", an
amino acid residue linked through a carboxyl group thereof, or where R’ and R®
together with the nitrogen form a heterocyclic;

R® and R'® are independently selected from hydrogen, OH, C;.;g alkyl, Cy.15
alkenyl, Cs.;g cycloalkyl, C4.10 cycloalkenyl, C;.;5 alkoxy, -NR15R16, aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R*®, or
CHZOC(:O)OR9a where R*? is C;-Cy; alkyl, Cg-Coyp aryl, Cg-Cop alkylaryl or Ce-Cspg
aralkyl;

R!® and R are independently selected from the group consisting of hydrogen,
Ci.15 alkyl, Cyg alkenyl, Cs.o cycloalkyl, C4.19 cycloalkenyl, aryl, -C(=O)R12,
heterocyclic, or an amino acid residue;

R is selected from the group consisting of hydrogen, C;_jg alkyl, Cp.15

alkenyl, aryl, Cs.1o cycloalkyl, Cs.1 cycloalkenyl, or an amino acid residue;
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substituted wwth 1 to 3 R19. 32. The conpound of

clains 1 or 3 wherein Mis aryl or aromatic
whedosneryecl e. 33. The conmpound of clainms 1 o r BCTMIS2064/043112

Qcontains 0 to 20 atons selected fromC, O S, N

and 4, 76

2" Al B o FREBAAS bt MBnfindecd. CURAR £2et °
allehgl, @, 2; allbgiyei ayIRCT | challgti®@d , tyaoalkds 1, @ abpmino acid

conS|st|ng of C3-10 cycl oal kyl, C3-10 cycl oal kenyl,

1% ocycl oal kynyl, hal ogen, aryl aryloxy, arylthlo
ar V'RWLS 1ﬁéé1%ﬁd?rﬁ‘{ YM- 1€vﬁé‘1%m i lz(lsrfhlg %‘&8 1y Substituted with 1 or

I"al kyI ary terocyc
mchy (er%))a)adIqu la, boﬁd@h adnﬁlkﬁ@l @‘o@co‘t{hectmg Metb R Ihavieg 1Jt0 10 atoms

I I k (074 I | k I hal I
ang P GRRlLY SIS Bha) 1 SRty . ar o eu f one.
ar yll@mLfs%fb@deqfom tﬂygﬂgg&ml 8 akydl gl _hkgy%ﬁe@yl aﬁzklg alloynyl, Coig

aryl al kylthio; hete r ox
alkomgBsisiatkengldxprCi.g aﬁu’nstovww eﬁ alkytthlorrﬂs e cﬁmalk@l Ckhe
onpou d of cl.ai rein sel e d
oy PR e TRy b S O N S Br N DR R,
cl%@hdlo@nwl @l hﬁbak%xgl @4&@)}@1& chﬁgbdm;ss g@g&%ﬂt@ﬁb)mlg

r
OB 6 NG s RO GO ea(f&)Ra% 891, <CEO)N s ally),
-N&%@(Bbj&ﬂ(@l_s aﬁf(}% aryllhetgrogyr/ch% 11821 ﬁsuR%ne aryl_isulfomde

arylsulfonamide, aryl(C;.ig)alkyloxy, aryloxy, aryl(Ci.;s alkyl)oxy, arylthio, aryl(C;.
18)alkylthio or aryl(C;.;g)alkyl, where each may be optionally substituted with 1 or
more =0, NR*®R*!, CN, C;_;5 alkoxy, heterocyclic, C.ig haloalkyl, heterocyclic alkyl,
heterocyclic connected to R'7 by alkyl, alkoxyalkoxy or halogen;

R* and R*! are independently selected from hydrogen, C;.igalkyl, Co.ig
alkenyl, Cy.15 alkynyl, aryl, Cs._jo cycloalkyl, C4.19 cycloalkenyl, -C(=O)R'?, or
-C(=S)R'?;

R¥ is selected from hydrogen, Cy.15 alkyl, Cs.10 cycloalkyl, (Cs.;9 cycloalkyl)-
Cisalkyl, aryl, and aryl C;.;5 alkyl, and

salts, tautomers, isomers and solvates thereof.

2. A compound having the general formula (A),

(A)

wherein:
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39. The conpound of clainms | 2 or 3 wherein R6 is

hal ogen. 40. The conpound of clains 1, 2 or 3 wherein
WORZ005R8874R10, Rn , R15, R16, R20, and R21 are PCT/US2004/043112

i ndependently H or -i alkyl. 41. The conpound of

cl Eﬁuyﬁotéﬂd lfneg? ﬁeé@ﬂﬁ%ﬁ. 13%1112db 165, @Vﬁ@d thﬂ%o twhe

oun erein 9 |s selected
doul:flé Qjasnﬂha*egaﬂ;mantdo (J:13 and)thgr, aﬁd tHat theslotibdklihes repregedt at least 3,

al ken 8, al kynyl; Ci-i sal koxy; al kenyl oxy;

Op’fl%awré{i%%?b@dsr sal kyl thio; C3.10 cycloal kyl; C4.10
cy CN;
oy %lgg él@f%li fro%h}%@gééﬁ%z%@ }Ka‘lé}bféychb 3('31‘191% nalk&H

hal oal kyl ; hal oalkyloxy

C1- 0 ﬁ@)>ﬂlkﬁl, O@@@) ORYMDel Kehyd @@].-k@-mnp, €3.10 cycloalkyl, Cai

eyl %@% L6} cxpioaiyieg efeisim SRS TRy g v |

of m@réa#é?/ aryl al kyl oxy; aryl oxy; aryI al kyl oxy; and
kyI each of which is unsu &ltuted or
SUDE G el ﬁ\pmwnrgleaborrﬁoﬁb SO AFEbRR L 1(CNH<Y£ﬁnF%oxy,

o TR IR BB g

hetepddf@m@&ﬂs@%&ﬁ@m Dakegen. 43. The conpound of cl ai m 42
wherein R19 is independent|y selected fron1th? 8 H
cori and ]ﬁgaréﬂndfoP@b?@H splerted fiemy hydroggn Gy alkyl, Ca.ig alkenyl,

Coas aaﬂkyn%f 1-18 gtlﬂ&gﬂ 1-18 Xﬁ(}/ﬁ’lﬁg ﬁ‘eﬁl}éﬁu k@ltl' 1'g:\] eﬁl()%' 'NROSR
haloalkyloxy, haloalkyl, -,C(=O)R9, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
Ci.13 hiydroxyalkyl, Cs.19 cycloalkyl, Cs.10 cycloalkyloxy, Cs.jo cycloalkylthio, Cs.1o
cycloalkenyl, Cy.10 cycloalkynyl, or heterocyclic, provided that when one of R* or
R is present, then either R? or R? is selected from (=0), (=S), and =NRY;

X is selected from C;.C o alkylene, Cs.1 alkenylene or Cy.1¢ alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any integer from 0 to 2;

R® is a heterocycle optionally substituted with at least one R'7 provided,
however, that R® optionally substituted with at least one R!7 is not pyridinyl or 5-
chlorothienyl, provided that R?-MQ is not biphenyl;

R’ is selected from hydrogen; Cy.1g alkyl, Co.15 alkenyl, Cz.15 alkynyl, Ci.15
alkoxy, Ci.1g alkylthio, halogen, ~-OH, -CN, -NOo, -NR'R?, haloalkyloxy, haloalkyl,
-C(ZO)Rg, —C(=O)OR9, -C(:S)Rg, SH, aryl, aryloxy, arylthio, arylalkyl, Cy.1s
hydroxyalkyl, Cs.1o cycloalkyl, Cs.q cycloalkyloxy, Cs.o cycloalkylthio, Cz.10°
cycloalkenyl, C7.1o cycloalkynyl, or heterocyclic;

R® is selected from hydrogen, Ci.15 alkyl, C.15 alkenyl, Cy.15 alkynyl,
heterocyclic, Cy.15 alkoxy, Cy.1s alkylthio, Cy.;g alkylsulfoxide, Cy.is alkylsulfone, C;.
;s halo-alkyl, C,.1g halo-alkenyl, Cy.15 halo-alkynyl, C;.;5 halo-alkoxy, C.15 halo-
alkylthio, Cs.jg cycloalkyl, Cs.19 cycloalkenyl, Cr.19 cycloalkynyl, halogen, OH, CN,
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44. The conpound of clains 1, 2 or 3 wherein R25 and

R26 are not present. 45. The conpound of clains 1, 2
w@r003/06dTech i s not substituted at R25 but is PCT/US2004/043112

substituted at R26, and either R2 or R4 is sel ected

f = R2 h
cyapRUL TGdsm ® by, AAIRETTE Bltoalit, AOBIRTOLR DSH, ary,
arylbﬁ;y@ﬁ"@ltmb a@ﬁl l&‘oxﬂﬁ arﬂsulg?marﬂstﬂfonamm iyl Qg uﬁ)alkyl

armaceuti ca ccept t
ary R R A IO o6 BRSO PGS oK B ol
opt1o‘h5ﬁ%%@3s€1?éu%{$ﬂm§[ tanh?e dotted |ines represent an

provi ded that no two double
b o nH§ amt RS anéj md:@andetrmlycmhzcwddi“dm hydrageh, t(thas alkﬂe Caotafledyl,

R e TR o tSHo AR g st i UROe ek R
anngg a@lcﬁlegﬁﬁé’ hnl@d t'h@l%htal da%@(lyl( gllcrup Ghereddl Qr \@hé‘%}f iR 3fH R@

G odi al kyl -am no, - ycl oal kyl ,
togcijneﬂwahklamtrpganﬂ)m h@temblaal kynyl vvhere| n each are

opt i{@ gr?cl kﬁ asrclél Pns epencfen&y seleglce&' from I,W%frogen OH, C;.ig alkyl, Co.15
alkenyl, C3.19 cycloalkyl, Cs.19 cycloalkenyl, C;.13 alkoxy, -NR"R, aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R*, or
CH,OC(=0)OR’® where R* is C;-C; alkyl, Cs-Cag aryl, C¢-Cag alkylaryl or Cs-Cao
aralkyl;

10 and RM are indepéndently selected from the group consisting of hydrogen,
C1.1s alkyl, Co.1g alkenyl, Cs.1 cycloalkyl, Cs.19 cycloalkenyl, aryl, -C(=O)R12,
heterocyclic, or an amino acid residue;

R'? is selected from the group consisting of hydrogen, Cy.1g alkyl, Cz.15
alkenyl, aryl, Cs_1 cycloalkyl, Cs.1 cycloalkenyl, or an amino acid residue;

15 and R'® are independently selected from hydrogen, Cy.jgalkyl, Cz.15
alkenyl, Cy.1galkynyl, aryl, Cs.1o cycloalkyl, Cy4.1 cycloalkenyl, or an amino acid
residue;

R' is independently selected from the group consisting of hydrogen, Ci.1s
alkyl, C,.15 alkenyl, C,.5 alkynyl, Cy.;5 alkoxy, Ci.15 alkylthio, C;.15 alkylsulfoxide,
C1.1g alkylsulfone, C;.15 halogenated alkyl, C,.;g halogenated alkenyl, Cs.15
halogenated alkynyl, C;.;3 halogenated alkoxy, Ci.13 halogenated alkylthio, Cs.10
cycloalkyl, C;.1o cycloalkenyl, C7-10 cycloalkynyl, halogen, OH, CN, CO,H, CO,R™,
NO», NR'R®, haloalkyl, C(=O)R18, C(=S)R'®, SH, aryl, aryloxy, arylthio, |
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocyclic, C;.15 hydroxyalkyl, where each of said aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocycle, or Cy.15 hydroxyalkyl is optionally substituted with 1 or more RY;
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Y is selected fromsingle bond, O S(OmNR11l, or

C 10 al kyl ene, C2-10 al kenyl ene, C2-10 al kynyl ene,
wob@sesit4each may optionally include 1 to 3 heP€r/vs100#843112

selected fromO, Sor Ny R2Z and R4 are independently

I d f h I 1
& g 5 rds e N9, €19 20 & i d & ol Cooe
alkor@HCz 1@31{6119}52}‘ CZWR?nylhﬂﬂ' @llkaflk?KMo @?lowbmﬂkﬁ Cs-10
"SR SH, aryl aryl oxy

9,
cychaaciheawk@ 10 eytelas ﬂdse%aeaw c@l\imfma@@fk% Oz ASRYB?,

PR Ee -%gg;;z: OGS, Byepig-oon”
-Oaﬂlf}xll_V,(zcte)NR Rt! , VOslRyIOF&=0NR EC(G!S)BR‘%SHs cm:@sre((m allkydn

or R4 | ect
-N(HB@@)(OXQQ a@@ﬂ)e'efyéﬁl%%w% &?gaéaﬁ)%ﬁ%ﬁ@rﬂ@gqueﬂe
ary RS R P R BV IBLK %’S@?‘éﬁ@l BEIGHER T AHES.
18 )afkytthi el edaml(%&)aihylhwﬂmrmtb malyderoptional]asmbstituted withel d

mois N e s SRy sy e blcalial afergavetic alkyl
het&b’&}c@ﬁl d6aYdted oyl ‘B@hﬁ%ﬂ}’zﬂkm@&ﬂ&x%@%% zen;Or

eterocycllc wher e  each sai d subStituent may be
optROTeadI R’ smdmeudemlmddq:t@ froth dxdtogomeCiRi 7lkyl, Co-1s

alkc%y?,vézdg dallgyrrll?fi arﬁ,r oCclygﬁl)ahcyﬂ)&;-lg Q}(lecloeﬁfjeny‘i -C(=O)R",
carboxylester-substituted heterocyclic or -C(=S)R'%;

R and R* are not present, or are independently selected from hydrogen, Cy.1
alkyl, Cs.1o cycloalkyl, aryl, heterocyclic, where each is optionally independently
substituted with 1 to 4 of Cy¢ alkyl, C;_6 alkoxy, halo, CH,OH, benzyloxy, and OH;
and

R? is selected from hydrogen, Cy.is alkyl, Cs.1¢ cycloalkyl, (Ca.1o cycloalkyl)-
Cigalkyl, aryl, and aryl Cy.;3 alkyl, and

the salts, tautomers, isomers and solvates thereof.

3. A compound having the general formula (A),

(A)

wherein:
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bond is not adjacent to a nitrogen, and provi ded R3

MQ is not biphenyl; R5 is selected from hydrogen; .i
wa@bkdoglog37@R- 18 al kenyl, C2-18 al kynyl, C al koxyPCTWEB04/043112

al kyl thi o, halogen, -OH, -CN, -NO2, -NR/RS,

g PR Ty R 59

doubleciondy s lod] ace@Btd orﬁcam’tmﬂlahd lthat €% dl&tedymlegadpk@sbmay least 3,
C3-10 cycl oal k Ith|o C3-10 cycl oal kenyl ,
OPU@?alll}O‘b‘}@l PRPHS}I . or heterocyclic; R6 is selected

S Emn?h?h% o AP b (R altory?! K17

CL @Ol-tliuoﬂkﬂ @y CSIU laﬂ@'hemn(b €143}, draﬂ{yklﬁhnndﬂ}gll&cycloalkyl Cs-10
ao o-.al kynyl, C 8 .hal o-a
cycloaligy vf ‘hilQ)CYC@? i»a’rl*&a@wpch g optignallyqu Bﬁ}m‘éﬂwthl

n(g cycl oal kynyl hal ogen, OH, CN, cyanoal kyl,
or el & NC2, - NR7R8, C 8 hal oal k O R 18,

( ‘S)Re]c&ted%ipnmig{glﬁ bG]l@”Q.D&(Q)@JM{{hOICCI 1arglk$lalhef oxi de,

AT ST o FRCR TR LTI

heté}sétsm@éisdté&,ﬁcﬁ&/@gdfrwyal kyl, where each maybe
optlonally substituted with at least 1 R19; R and R

ar R emdébe?md aéndéppndetiyseledtetlfom hydogem -1 Calkk (s akenyl,
. 2LBEIN ¢, 8" Mkox S g alkylthio, halogen, -OH, -CN, -NO,, -NRR,

haloalkyloxy, haloallkyl, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
Cy.1g hydroxyalkyl, Cs_y9 cycloalkyl, Cs.1g cycloalkyloxy, Cs.jp cycloalkylthio, Cs.io
cycloalkenyl, C7.10 cycloalkynyl, or heterocyclic, provided that when one of R* or
R is present, then either R? or R* is selected from (=0), (=S), and =NR?’;

X is selected from C,.Cyg alkylene, C,.1 alkenylene or Cy.19 alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any integer from 0 to 2;

R® is a heterocycle optionally substituted with at least one RY, provided R*-M-
Q is not biphenyl; |

R’ is selected from hydrogen; Ci.13 alkyl, C,.13 alkenyl, Co.1s alkynyl, Ci.15
alkoxy, C;.;s alkylthio, halogen, -OH, -CN, -NO», -NR'R?, haloalkyloxy, haloalkyl,
—C(:O)Rg, —C(=O)OR9, —C(=S)R9, SH, aryl, aryloxy, arylthio, arylalkyl, C;.;s
hydroxyalkyl, Cs.;0 cycloalkyl, Cs.10 cycloalkyloxy, Cs.1o cycloalkylthio, Cs.19
cycloalkenyl, C;.19 cycloalkynyl, or heterocyclic;

RS is selected from hydrogen, C;_ig alkyl, Cs.15 alkenyl, Cy.15 alkynyl, Cy_33
alkoxy, Cy.1z alkylthio, C;.15 alkylsulfoxide, Ci.1g alkylsulfone, C;.1g halo-alkyl, Cs.18
halo-alkenyl, C,.;g halo-alkynyl, C;.1g halo-alkoxy, C;.;g halo-alkylthio, Cs.jo
cycloalkyl, Cs.19 cycloalkenyl, Cy.;o cycloalkynyl, halogen, OH, CN, cyanoalkyl,
-CO,R'®, NO,, -NR"R?, Cy.;5 haloalkyl, C(=O)R'®, C(=S)R'®, SH, aryl, aryloxy,
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i ocycl oal kyl, C4.10 cycl oal kenyl, heterocyclic,

-C(=OR 12; -C(=S) R12, an am no acid residue |inked
wo boosaeiT4e car boxyl group thereof, or where R7PEIUSIRE4/043112

together with the nitrogen forma heterocyclic; R 9

ol P dSEE restag Ly o >
a1y1(¢£lls§ﬂkbﬂ©ﬂy,| arymy ﬂg&&lﬁﬂflﬂ@ogmeterbﬁﬂaﬁal@b 18 alsr&ﬂoxyﬂhylawhm each

acid residue_ |inked t hrough aq9 am no group of the
may ki ARt aralky, subsipteiervid) 4t 1ot 1 & ";cH200( =0) OR 9a where

C6 a%z%n ara %ﬁfﬂéﬂé}i li%ltg%g %{%f a%%ﬂé hly &%é g% E%e nt Hﬂa el Aenyl,

aryk é]g.e(p(tﬁdoaﬂkﬂn(lt; iba:ygkoa]]@ngzlohsteﬁicyalg:, e@(zt@y)@ﬂ%; g@(FS)(Blu

aml?{() lc%aqegéﬁy ?rﬂa o @rgugbé(caéjq:sy gﬁ)'uﬁgiﬂgﬁ% 9&Wh&fe Rornd R’

tog&ﬁ&mltﬁ(ﬂ')éjmh%éélgﬂﬁm ﬁhét%rd@cﬁ@' ected fromthe group
consjstin hydr ogen, 1 s alkyl, C2-i8 al kenyl,

ar yR’ aigBR rcyrcdepahdqatly s‘@ﬂct&@ﬁomhﬁhbg@eln@ﬂi Cans ahyl, Cos

alkgrg/}l 3&@%’%{’@%}’11%%@%% n 1&9 {[)}% | ﬁ%gflgﬁdeﬂy qu amino

acﬂ%sidug lﬁ)!kléc‘l’ ﬂi{rbuglﬁiﬁ/ ilmm@%l‘&ﬁ; §ﬁ’l‘ﬁle @ﬁin'fd’ 4101d @ BCH(=0)R™, or

cl oal kenyl , or an amno acid resid
CH2 C(=O)OR Where R is C;-Cy; alkyl, Cs-Cyp aryl, CG-CZO alkylaryl or C¢-Cyy
aralkyl;

R and RM are independently selected from the group consisting of hydrogen,
Ci.18 alkyl, Cy.qgalkenyl, Cs.1g cycloalkyl, C4.1 cycloalkenyl, aryl, -C(:O)R12,
heterocyclic, or an amino acid residue;

R'* is selected from the group consisting of hydrogen, Cy.15 alkyl, Ca.15
alkenyl, aryl, Cs.1o cycloalkyl, C4.1¢ cycloalkenyl, or an amino acid residue;

15 and R'® are independently selected from hydrogen, C;.;salkyl, Cy.ig
alkenyl, C,1galkynyl, aryl, Cs_1o cycloalkyl, C4.1 cycloalkenyl, or an amino acid
residue;

R!" is M-Q-, wherein M is a Cs.1o cycloalkyl optionally substituted with 1 or
more R'®, and Q is a bond, or Cy.j alkyl optionally substituted with 1 or more RY;

RY is selected from hydrogen, Cy.1g alkyl, C,.15 alkenyl, C,.15 alkynyl, Cj.13
alkoxy, C,.15 alkenyloxy, C,.15 alkynyloxy, Ci.1g alkylthio, Cs.1 cycloalkyl, C4.19
cycloalkenyl, Ca.1 cycloalkynyl, halogen, -OH, -CN, cyanoalkyl, -NO,, -NR*’R?,
Cy.1s haloalkyl, Ci.g haloalkyloxy, -C(=O)R'®, -C(=0)OR'®, -OalkenylC(=O)OR'®,
-0alkylC(=O)NR*’R*, -0alkylOC(=0)R'®, -C(=S)R '8, SH, -C(=0)N(C.s alkyl),
-N(H)S(O)(O)Cy.6 alkyl), aryl, heterocyclic, Ci.jsalkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(C;.ig)alkyloxy, aryloxy, aryl(C;.;s alkyl)oxy, arylthio, aryl(C;.
18)alkylthio or aryl(C;.ig)alkyl, where each may be optionally substituted with 1 or
more =0, NR?*°R?!, CN, Cy.5 alkoxy, heterocyclic, C;.13 haloalkyl, heterocyclic alkyl,

heterocyclic connected to R'7 by alkyl, alkokyalkoxy or halogen;
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R 17 is independently MQ wherein Mis a ring
optionally substituted with 1 or nore R19, and Qis a

whoewd/o63746 | i nki ng group connecting Mto R3 haRCTySH04/043112

10 atonms and optionally substituted with 1 or nore

;1 EIgr?y &%&iéﬁaﬁ%&%ﬂ& a{éﬁﬂf"qg fidro %%41 %Flréghk?’oxﬁls

alkéﬁgzl iC,ab kikyyylparyl, C@1 olcyQahllkyl mh@cyc%llt@lyﬂ;yctmjﬂ&lor
10 cycl oal kenyl, C4 10 cycl oal kynyl, hal ogen, -CH,
-C(—S:)R, scyanoal kyl, - NO2, -NR20R21, Gi-18 haloalkyl, C 8

t1aQIa kekr% :R(OE(O(M% 8@“?[58@18 8181][& rﬁgf@ﬁ R}%elected from hydrogen, Ci.1g

alkyl(8} |, Cy¢1ISAOMRIL BecterGt xS Rwh8ie eSth is-(pEo@u Iy ﬁdbpeﬁildently

o LA ot it gk

andaryl (C i-i g)al kyl oxy, aryl oxy, aryl (C i _i
al kyl )oxy, arylthio, aryl(Ci _ig)alkylthio or aryl (C
i i RB)imselaoted fyime hedxeegeh, @ayg dﬂeylo@:t iosyaloblkyk (Gs toicyeloaidyl)-
-1 gal koxy,
C Q?@f}gr%gt])@?‘?%y?ci §a}1§ﬁgﬁ? het erocyclic al kyl,

het @k eaKClakfonke) NOehed ahe saiyztebmeaédwl al koxyal koxy
or hal ogen R20 and R21 are |ndependently sel ect ed

from hydrogen, -i alkyl, C2-18 al kenyl, C2-18 al kynyl,

o 30 Vg S BUPLG Y oSl ealisate - L0 2

C3.10 cycl oal kyl, (C3.10 cycl oal kyl) -
5. The compound of claims 1, 2 or 3 wherein YR is halophenyl.

6. The compound of claim 5 wherein halophenyl is ortho-fluorophenyl.

7. The compound of claims 1, 2 or 3 wherein R? is isoxazolyl substituted with 1
RV

8. The compound of claims 1, 2 or 3 wherein R'7 is aryl or an aromatic

heterocycle which is substituted with 1, 2 or 3 R,

9. The compound of claims 1, 2 or 3 wherein YR is none of hydrogen, an

unsubstituted Cs.jg cycloalkyl, or C;¢alkyl.
10. The compound of claim 9 wherein YR! is not hydro gen.‘

11.  The compound of claims 1, 2 or 3 wherein R'? is trihalomethyl,

trihalomethoxy, alkoxy or halogen.
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G _6 alkyl, aryl, and aryl C\ alkyl, and salts,
tautoners, isoners and sol vates thereof. 49. The

w@eoppoesTdd of cl aim 48 wherein Y is a single bopdl/uszud4/043112

Rl is aryl. 50. The conmpound of claim48 wherein X is

C1-¢10 | - 10 - .
o C FAS AT B SR T bR
subBRutedReEtC DIPPEBTRS aheriaR isdBilodear €]_n aBdxiysor Cy.is haloalkyl.

heterocyclic substituted with R17 where Qis a bond
-and Mis aryl. 53. The conmpound of claim48 wherein Y

: , _ . h . .
1347 Db R0 s thoen e iR R
halbgehiswhere Qi s a bond and Mis aryl. 55. The conpound

of claim48 wherein R3 is isoxazole substituted with
R17 where Qi s a bond and Mis phenyl. 56. A conpound

14. havinge dhifud 8 BEERimb 97 fdl ?\x(hg%eiéﬁ}do {s&dro.t he dotted
| do e bon

li nes represent an optiona u d, provided that
no two

15. The compound of claims 1, 2 or 3 wherein Y is a single bond, O, C;
alkylene, C,.¢ alkenylene, C,.¢ alkynylene or one of said groups containing 1 to 3

heteroatoms selected from O, S or NR!.
16.  The compound of claim 15 wherein Y is -O(CHz)1-5-, -(CH3)14-O-(CH2)1.4-,
-S~(CHy)1.5~, ~(CH2)1.4-S-(CHy)1.4-, -NR"'<(CHy) 1.5, -(CHz)1.4-NR"'-(CHz)1.4 or Cs.10

cycloalkylidene.

17. The compound of claim 15 wherein Y is -OCH,-, -CH,0-, C;; alkylene, Cy3

alkenylene, C,.3 alkynylene, O or a bond.
18.  The compound of claim 15 wherein Y is a bond.

19. The compound of claims 1, 2 or 3 wherein YR! is not any one of H, an

unsubstituted Cs.1p cycloalkyl or C1-C6 alkyl.
20.  The compound of claims 1, 2 or 3 wherein YR! is not H.

21.  The compound of claims 1, 2 or 3 wherein YR' is halo or halomethyl-

substituted phenyl.

22.  The compound of claims 1, 2 or 3 wherein halo or halomethyl are ortho or

meta.
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doubl e bonds are adjacent to one another, and that the

dotted lines represent at |least 3, optionally 4 double
whondse37RL i s sel ected from hydrogen, aryl, PCT/US2004/043112

heterocyclic, C -Q o al koxy, G -G othioal kyl,

_Gioal L .
23. ?@ecyc O%lq{%%?da@zl 1%@3%%&¥{enyﬁsg&ecad&)nﬁ6’e group
con@iﬁﬁhg)af Hyylyhe, aﬂ@ﬁylene ogatkenglege ol daddAydrycabbed hdvitoath
with 1 or m)re R; Yis selected fromsingle bond, O
intraghajtNNRPE S hisferetoms 0 al kyl ene, C2-10 al kenyl ene,
C2- 10 al kynyl ene, wherein each nmay optionally include
1 to 3 heteroatons selected fromO S or N, R2 and R
24.ar eThachegendéof tinisell e2 bed wheesin Byidntgén, C al kyl ,
C2-18al kenyl, C2-18 al kynyl, G -18 al koxy, Cn 8
al kyl t hi o, hal ogen, -OH, -CN, -NO2, -NR7RS,

25. haI 'F@éx&?ﬁll ! ﬁflt E@llaﬁﬁl b,lgy\k’hﬁl‘elg(x ) @%f’csed%oar?)é@%] Eelcoﬁ’iéﬂng of

-CHES, w(eﬂil D‘ﬂf&zyCHTC%m'mﬁCB‘a‘} k@H@-@lz Cﬁo-ﬂﬂz, -(CHj)».4-O-

S DR (A R e e AN S SR S AR

alk@fyléﬁe%hd@%@alk%ﬂléﬁéent then either R2 or R4 is
sélected from(=0), (=S), and =NR27; X is selected

fromCl. C10 al kyl ene, C2-10 al kenyl ene or C2-10
aI I('}lhey (lzo%{]p%’un% tfims 1, 2 or 3 wherein X is methylene.

27.  The compound of claims 1, 2 or 3 wherein R® is aryl or a heterocycle

substituted with 0 to 3 RY.

28. The compound of claim 27 wherein the heterocycle is an aromatic

heterocycle.
29. The compound of claim 28 wherein the heterocycle contains 1,2 or 3 N, S or
O atoms in the ring, is linked to X through a ring carbon atom and contains 4 to 6 total

ring atoms.

30.  The compound of claims 1,2 or 3 wherein R? is isoxazolyl substituted with 1

to 3 RY,

31. The compound of claims 1, 2 or 3 wherein R'7 is aryl or a heterocycle further

substituted with 1 to 3 R,

32.  The compound of claims 1 or 3 wherein M is aryl or aromatic heterocycle.
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each may include one or nore heteroatons selected from
O S, or N provided any such heteroatomis not

wW@ajoaoests4to the Nin the ring; mis any integkCT/UR903/043112

to 2; R3 is selected from aryl aryl oxy, arylthio,

33. Cy h%aéo?%)loun 81%18\?}11 klegy !3 %}{e‘%n %3& A%M{ 0 155 !ato%%e%g‘aed’

ete ere eac tuent na
from)p)‘,(DSaNlayld%bstitut ed with at | east one R17, provided
that for cycl oal kenyl the double bond is not adj acent
to a nitrogen, and provided R3 M Q is not biphenyl;

IS I r = b1 al 17.
w13 g app s s 3099 B ok S

- CN -NO2, -NR7R8, hal oaI kyl oxy, haI oal kyl, -C(=O R9,
H, I \ | t hi .
35. aryi R IPouRs Ty AR | s gt T%ng%%i%ﬁz% Consitipg of

BT e TR i,

o, 5@V 1e61Eaadd, b M EE OB Rulfonahidy] arylalkyll Sa ll<1 3
w 0I Silal kynyl 163)gu48 al %gxu 1@6 arff |?‘hl g?a @My

arylalkilfhiouhgtereryrde; 18hmwg1¢wk @afél of@alctschm Cdclaplkyl 03 10
cyelGalignlal o1 GRPRENIY: Re2gD By riTYy v, SRR
arylgm%rf%a%l&ﬁPﬁﬂ)na&%é&%%dﬁ@oﬁgfﬁﬂgﬂ&xy, gﬁhé’lﬂ?ﬁhloqf&terg%cle and

anoa I8 haloa
Ci. l%ydﬁ))ﬁjtaﬂkylﬁ_‘{ mRuRitButeSHyr imsyistitued/] oxypore RY:

36. The compound of claim 2 wherein R'7 is selected from the group consisting
of aryl and heterocycle, and where said aryl or heterocycle is optionally substituted

with 1 or more R".

37. The compound of claims 1, 2 or 3 wherein R’and R'® are H, OH or alkyl.
38.  The compound of claims 1, 2 or 3 wherein R’ is H.

39.  The compound of claims 1, 2 or 3 wherein R® is halogen.

40.  The compound of claims 1, 2 or 3 wherein R’, R%, R'%, R, R, R'® R?, and
R* are independently H or Cy.i5 alkyl.

41.  The compound of claims 1, 2 or 3 wherein R'? is OH or alkyl.

42.  The compound of claims 1, 2 or 3 wherein RY is selected from the group
consisting of H; Cy.15 alkyl; Ca.5 alkenyl; C,.15 alkynyl; Ci.15 alkoxy; alkenyloxy;
alkynyloxy; Cj.ig alkylthio; Cs.10 cycloalkyl; Ca.19 cycloalkenyl; Cq.10 cycloalkynyl;
halogen; OH; CN; cyanoalkyl; NO2; NR*R?!: haloalkyl; haloalkyloxy; C(=O)R'®;

255



10

15

20

25

30

arylthio, arylsulfoxide, arylsulfone, aryl sulfonam de,
aryl (G 48 )al kyl, aryl(Ci-i8 )al kyloxy, aryl (C 48

WO 20089b37Md 0, heterocyclic, Ci 48 hydroxyal kyl, MMBUS2004/043112
each may be optionally substituted with at |east 1R19;

DR o G PBROR T Y PRICEN 4o I 988 © ¢
Oaﬁqym)@ammﬁz C(—h)eNe@pmwlb N(H)smmmz alky@c a@lalﬁsﬂaxy,an

resi due |in ough a carboxyl gro

ary; q?a?gla aﬂ?ﬁmom@@ anglal deaﬁ Otf B@é‘f h@mnwhﬁmt%orrﬁub?t&a@ﬁ
mﬁlqrcsmo el e RARYRL. GiN; F&?k%gd hc'é’)%e%?%r g @@@H@g%ﬁ ghéyy

sel ected from hydrogen,
sutatitoeetly hetefo8ydle; aptharedokydle hﬁmemc)dgz’& Ibgalll&gémlkoxyﬁﬂdoﬁy or
al koxy, -NR15R16, aryl, an am no acid residue |inked
halpgihugh an amino group of the amino acid,
CH2OCH(=O) R9a, or CH20C(=0) OR9a where R9a is C -C 2
al kyl, C6-C20 aryl, C6-C20 al kyI aryl or C6-C20
43.ar aIThy Eompuodaefll #1422 wbeieidR S 6 a iteiepéndesty edeaer! fromnthe

ol RSB P PSS Bl bihon S
subsfuFéd 4dd. heterocyclic, or an am no acid residue;
R12 is selected fromthe group consisting of hydrogen,

C 48 al kyl, C2-18
44.  The compound of claims 1, 2 or 3 wherein R*® and R*® are not present.

45.  The compound of claims 1, 2 or 3 which is not substituted at R* but is
substituted at R*, and either R* or R* is selected from (=0), (=8), and (=NR*). -

46.  The compound of claims 1, 2 or 3 wherein haloalkyl or haloalkyloxy is ~CF3
or -OCF3.

47. A composition comprising a pharmaceutically acceptable excipient and a

compound of claims 1, 2 or 3.

48. A compound having the general formula (B),

wherein:
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al kenyl, aryl, C3.10 cycloal kyl, C44 0 cycl oal kenyl ,
or an am no acid residue; R15 and R16 are

w0 nabspedtdent | y sel ected from hydrogen, C 48 al RgT/US2004/043112
C2-18 al kenyl C248 al kynyl, aryl, C3.10 cycl oal kyl,

C449’16 %&%@ﬂ&se anatg)ti%ﬂ"ﬂ}lntfbuﬁfé lgondeﬁlg)gﬁ%g E%eﬁ In'g Swo

|ndepen I's aring
dowhiibdBondsutecdijaveiitt Glowy anvitiee, dAHShatahel dQtddslies hepiesent atdeast 3,

I|n|ng % onnecting Mto R3 having 1 to 10 atons
OPtéﬂﬁ’&l 6tq°gl?1lﬁl PYSsubstituted with 1 or nore R19; R19 is

I
o o L ARG
C]-@hd(liﬂﬂ&lk}'k}@l CG() Bkgz[l-lammdmﬁj C1@ala]]fbfl€aﬁﬂh0,6ﬂ:§(1y bychﬂk}ﬂOC4 10
cyci%//aillfpg&l ke 4_1 0,@10 q 9 el:rle( Ic:lp1 a%%{mt%y{ﬁly @%‘tltute%'\lwnh 1

orﬁi@fél@q kyI oxy, -C(=OR 18, -C(=0O R 18 ,
kényl O(=0) OR 18, - Gal kyl O(=0) NR 20Re1,

- Oam 1@9¢1®¢¢d«®m&1g1e@@ﬂ$)@ S(@)mSNR ot €Ny len6,

Ca f bl b Ry P o s i sl ﬁpi%f%ﬂ@ﬁﬁlés %65 e

hetarouiohﬁsbmbteah@hkm (SXMNaTW oxy, aryl (Ci_ I8 al kyl ) oxy,
aryl 1 hio, lthio or aryl(Ci-i8

. al
) al Ry pnd %@p end@a@ndwﬁiy 9{93? tqsg frem diyrspgen 1t~1|8 allybdoui alkenyl,
o PR Rkl e ptiotila fiSedl ‘PR CREOBLARRS: ©
halsﬂkljﬂleﬁy,&ﬂldaﬂcyR oy=ahkyl- C(iﬂ)R(%)(S'I&J 60K Yirydoxyh af;@aﬁn arylalkyl,
Ci.13 hydroxyalkyl, Cs.;9 cycloalkyl, Cs.o cycloalkyloxy, Cs.1o cycloalkylthio, Cs.o
cycloalkenyl, Cr.19 cycloalkynyl, or heterocyclic, provided that when one of R* or
R is present, then either R* or R* is selected from (=0), (=S), and =NR*’;

X is selected from C;.C alkylene, C,.o alkenylene or Cs.jg alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any integer from 0 to 2;

R is selected from aryl, aryloxy, arylthio, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl-N(R')-, or heterocyclic, where each said substituent may be

‘optionally substituted with at least one RY provided that for cycloalkenyl the double

bond is not adjacent to a nitrogen, and provided R* M-Q- is not biphenyl;

R’ is selected from hydrogen; C;.15 alkyl, C,.15 alkenyl, C,.;5 alkynyl, Ci_1g
alkoxy, Cj.15 alkylthio, halo gen, -OH, -CN, -NO-, -NR'RS, haloalkyloxy, haloalkyl,
-C(=0)R?, -C(=0)OR’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl, C;.i5
hydroxyalkyl, Cs.jo cycloalkyl, Cs.1 cycloalkyloxy, Cs.1o cycloalkylthio, Cs.19
cycloalkenyl, C;.1y cycloalkynyl, or heterocyclic;

R® is selected from huydrogen, Ci.ig alkyl, Cy.15 alkenyl, C,.15 alkynyl, Ci.;5
alkoxy, Ci.15 alkylthio, C;.;15 alkylsulfoxide, Ci.1s8 alkylsulfone, C;.15 halo-alkyl, Cy 13
halo-alkenyl, C,.;5 halo-alkymyl, C;.;3 halo-alkoxy, C;.1g halo-alkylthio, Cs_1o

257



10

15

20

25

30

35

R and R are independently selected from hydrogen, G _i

s al kyl, C2-18 al kenyl, C -i s alkynyl, aryl, C3-10
waeyesoed7hy| , C4-10 cycl oal kenyl, -C(=O R 12, oPCFU§268)/633112

12; R27 is selected from hydrogen, C S al kyl, C3-10

ey oI el e PRISH b e DL ¥ Eeg PO
-COM'¥aNes, NRIRENE,; ;s Filoalliy, CepRY) ¢(o$)ReT, SHYBA, arklke]) N
Y is a_single bond, and R1L is aryl. 58. The conpound
arylfhiog pgylsyl el feng sarpsulfammmairy ardffer1siabkylo
oo R A RO RO ARy IR, BRI AR sflerp cooh
magbe eiptionalGEsubsétueidwitB ai IsanidtRrpcycl i ¢ substituted
SonBoiAt Ko A R B B oPdha ool sl Crapelkenyl

B e T S L A
amnacivid sesixugllinked thivheh @ carboxyl @ratp themofnod &hatek eind B3
todkit TGRS ¥Rt R L7 where Qi's a bond

R’ and R'® are independently selected from hydrogen, OH, C;.;5 alkyl, Cy.1g
alkenyl, Cs.1o cycloalkyl, C4.19 cycloalkenyl, Cy.15 alkoxy, -NR'R'®, aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R**, or
CH,0C(=0)OR® where R** is C,-C, alkyl, C-Cao aryl, Ce-Cay alkylaryl or C¢-Cao
aralkyl;

R!'% and R" are independently selected from the group consisting of hydrogen,
Ci.15 alkyl, Cy 1z alkenyl, Cs 1o cycloalkyl, Ca.19 cycloalkenyl, aryl, -C(=O)R12,
heterocyclic, or an amino acid residue;

R is selected from the group consisting of hydrogen, Ci.15 alkyl, Cy.18
alkenyl, aryl, Cs.i9 cycloalkyl, Cs.19 cycloalkenyl, or an amino acid residue;

R and RS are independently selected from hydrogen, C;.;galkyl, Co.15
alkenyl, C,.1galkynyl, aryl, Cs.1¢ cycloalkyl, C4.19 cycloalkenyl, or an amino acid
residue;

R is independently M-Q- wherein M is a ring optionally substituted with 1 or

more R'®, and Q is a bond or a linking group connecting M to R® having 1 to 10 atoms

-and optionally substituted with 1 or more R'?;

RY is selected from hydrogen, C;.13 alkyl, Cy.15 alkenyl, C;.15 alkynyl, Ci.is
alkoxy, C,.15 alkenyloxy, Ca.15 alkynyloxy, Cy_j5 alkylthio, Cs.1g cycloalkyl, Cs.19
cycloalkenyl, C4.19 cycloalkynyl, halogen, -OH, -CN, cyanoalkyl, -NO,, NR*R?,
Ci.s haloalkyl, Cy.15 haloalkyloxy, -C(=0)R'®, -C(=0)OR®, -OalkenylC(=O)OR",
-OalkylC(=0)NR*R*, -OalkylOC(=O)R'®, -C(=S)R®, SH, -C(=0)N(C;.¢ alkyl),
-NH)S(O)(O)(Cy-6 alkyl), aryl, heterocyciic, Ci.1galkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(Ci.ig)alkyloxy, aryloxy, aryl(Ci.is alkyl)oxy, arylthio, aryl(C;.
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64. A nethod conprising adm nistering to a subject in
need of treatnent or prophylaxis of a viral infection

wa@eooaiosi7wd ral |y ef fective anount of a conpoundP@f/US2004/043112
cl ai ns 1 2, 3, 48 or 56. 65. The nethod of claim 64,

erein nf,e n i.nfegt
RS0 Br aECr D Rlon HaREE R hdy B0 EgY ibiBhedlvioy 4 or
mozeF, NR PRy 20N, T %e@lﬁdx@@h@brdc?@lﬁi CpRnehabshtliyll | l@beyclic alkyl,
antiviral therap ﬁt e subject. 67. The nethod of

heterepyplicernpgeied tn R Hey %lhﬁh ﬁhk@mlkwaréﬁ;pg% is sel ect ed

f I
A R R
alkeaplp Qundsiydyl CoryL; @yps Exrdsalipylp@i. maygloalkemp@(n@)m]fz or

clainps 1, 2, 3, 48 or 56 and determ ning the
'C%ﬂﬁR—w raI activity of sai d corrpound 69. The net hod

et & me s TR RaBALE, O b Gy SRR pgtoation

Cliaaﬁcyhrarytpatmiaryfﬁsgglm amlgl ng to the fam 'y of t he
Fl avi viri dae and/ or of .t he Plcliﬁa V|r|dae 70. A
met B fAHORES 5P hgrs@nd seivatse thfretacti vity of

49 analeguempsind 8f A48 Mherein Y is a single bond, and R! is aryl.

50. The compound of claim 48 wherein X is C;.Cyy alkylene, C,.19 alkenylene or

Cp-10 alkynylene.
51. The compound of claim 48 wherein R? is heterocylic.

52. The compound of claim 48 wherein R? is heterocyclic substituted with R’
where Q is a bond-and M is aryl.

53. The compound of claim 48 wherein Y is a single bond, and R is phenyl.

54. The compound of claim 48 wherein R is isoxazole substituted with R'” where
Q is a bond and M is aryl.

55. The compound of claim 48 wherein R? is isoxazole substituted with R'7 where

Q is a bond and M is phenyl.

56. A compound having the general formula (C),
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conmpounds(A) wherein the substituents are defined in
WO 2004/ 005286, conprising (c) preparing a conpound of

wo ooosi0b344 A) in which at | east one substituent PCBHURIN4/043112
di scl osed by WD 2004/ 005286; and (d) determ ning the
anti-HCV activity ofthe coHpound ofstep (a). 71. The
met hod of claim 70 whereinjthe subsg#dtuent is | ocated

at R3, R2, R4, R26 and/or RR5. /
R4

©)

wherein:

the dotted lines represent an optional double bond, provided that no two
double bonds are adjacent to one another, and that the dotted lines represent at least 3,
optionally 4 double bonds;

R! is selected from hydrogen, aryl, heterocyclic, C;.Cio alkoxy,
C1.Cyp thioalkyl, C;.Cyg alkyl-amino, C1.Cyy dialkyl-amino, Cs.19 cycloalkyl, C4.10
cycloalkenyl, and Ca.19 cycloalkynyl, wherein each are optionally substituted with 1
or more R6; 4

Y is selected from single bond, O, S(O)y, NRY, or Ci.10 alkylene,
C».10 alkenylene, C,.10 alkynylene, wherein each may optionally include 1 to 3
heteroatoms selected from O, S or N;

R? and R* are independently selected from hydrogen, Ci.;5 alkyl, C,.15 alkenyl,
C,.15 alkynyl, Cy.15 alkoxy, Cy.15 alkylthio, halogen, -OH, -CN, -NO,, —NR7R8,
haloalkyloxy, haloalkyl, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
Ci.18 hydroxyalkyl, Cs.1o cycloalkyl, Cs.19 cycloalkyloxy, Cs.j¢ cycloalkylthio, Cs.1o
cycloalkenyl, C7.10 cycloalkynyl, or heterocyclic, provided that when one of R* or
R is present, then either R* or R* is selected from (=0), (=S), and =NR?’;

-X is selected from C,.Cy alkylene, Cs.1¢ alkenylene or C,.j¢ alkynylene, where
each may include one or more heteroatoms selected from O, S, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any integer from 0 to 2;

R? is selected from aryl, aryloxy, arylthio, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl-N(R'®)-, or heterocyclic, where each said substituent may be
optionally substituted with at least one R, provided that for cycloalkenyl the double

bond is not adjacent to a nitrogen, and provided R?> M-Q- is not biphenyl;
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R’ is selected from hydrogen; C;.i5 alkyl, C,.15 alkenyl, C,.15 alkynyl, Ci.5
alkoxy, C.1g alkylthio, halogen, -OH, -CN, -NO,, -NR'RS, haloalkyloxy, haloalkyl,
-C(=O)R’, -C(=0)OR’, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl, Ci.;
hydroxyalkyl, Cs.;o cycloalkyl, Cs.1g cycloalkyloxy, Cs.1o cycloalkylthio, Cs.1o
cycloalkenyl, Cr.1o cycloalkynyl, or heterocyclic;

RS is selected from hydrogen, C;.15 alkyl, C,.15 alkenyl, C,.15 alkynyl, C;.15
alkoxy, C;.1s alkylthio, C.13 alkylsulfoxide, C;.15 alkylsulfone, C,.;s halo-alkyl, Cy.13
halo-alkenyl, Cs.15 halo-alkynyl, C;.;g halo-alkoxy, C;.ig halo-alkylthio, Cs.19
cycloalkyl, Cs.1p cycloalkenyl, C7.19 cycloalkynyl, halogen, OH, CN, cyanoalkyl,
-CO,R'8, NO,, -NR'R?, Cy;5 haloalkyl, C(=O)R'S, C(=S)R', SH, aryl, aryloxy,
arylthio, arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C;.ig)alkyl,
aryl(Cy.ig)alkyloxy, aryl(C;.ig)alkylthio, heterocyclic, Ci.i3 hydroxyalkyl, where each
may be optionally substituted with at least 1 RY;

R” and R® are independently selected from hydrogen, C.;3 alkyl, C;.15 alkenyl,
aryl, Cs.19 cycloalkyl, C4.1 cycloalkenyl, heterocyclic, -C(=0)R'?%; -C(=S) R'?, an
amino acid residue linked through a carboxyl group thereof, or where R’ and R®
together with the nitrogen form a heterocyclic;

R’ and R'® are independently selected from hydrogen, OH, C,.;15 alkyl, Co_13
alkenyl, Cs.19 cycloalkyl, Cs.19 cycloalkenyl, C,.;3 alkoxy, -NR"R'®, aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R*, or
CH;;OC(:O)OR9a where R is C1-Cyp alkyl, Cs-Cyg aryl, Cs-Cyp alkylaryl or Cs-Cso
aralkyl; '

R! and R are independently selected from the group consisting of hydrogen,
Cy.1g alkyl, Cy.13alkenyl, Cs.q9 cycloalkyl, C4.10 cycloalkenyl, aryl, —C(:O)Rlz,
heterocyclic, or an amino acid residue;

R'? is selected from the group consisting of hydrogen, C;.;5 alkyl, Ca.18
alkenyl, aryl, Cs.;o cycloalkyl, C4.19 cycloalkenyl, or an amino acid residue;

R" and R'® are independently selected from hydrogen, Ci.15 alkyl, Cy.18
alkenyl, Cy.1galkynyl, aryl, Cs.; cycloalkyl, C4.19 cycloalkenyl, or an amino acid

residue;
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R is independently M-Q- wherein M is a ring optionally substituted with 1 or
more R'?, and Q is a bond or a linking group connecting M to R> having 1 to 10 atoms
and optionally substituted with 1 or more RY;

RY is selected from hydrogen, C,.15alkyl, C,.15 alkenyl, Cs.15 alkynyl, Cy.13
alkoxy, C,.15 alkenyloxy, C,.13 alkynyloxy, C.;s alkylthio, Cs.1o cycloalkyl, Ca.1o
cycloalkenyl, Cy4.19 cycloalkynyl, halogen, -OH, -CN, cyanoalkyl, -NO,, -NR*R?!,
Ci.1s haloalkyl, Cy.15 haloalkyloxy, -C(=O)R'®, -C(=0)OR'®, -OalkenylC(=O)OR %,
-OalkylC(=0)NR?R?!, -OalkylOC(=0)R'®, -C(=S)R %, SH, -C(=0)N(C.¢ alkyl),
~N(H)S(O)(O)(C.¢ alkyl), aryl, heterocyclic, C;.jsalkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(C;.1g)alkyloxy, aryloxy, aryl(C,.;s alkyl)oxy, arylthio, aryl(C;.
18)alkylthio or aryl(Ci.ig)alkyl, where each may be optionally substituted with 1 or
more =0, NR*°R? 1, CN, Cy.jgalkoxy, heterocyclic, C;.15 haloalkyl, heterocyclic alkyl,
heterocyclic connected to R'7 by alkyl, alkoxyalkoxy or halogen;

R?® and R?! are independently selected from hydrogen, C;.;5alkyl, Ca.13
alkenyl, Co_15 alkynyl, aryl, Cs.1¢ cycloalkyl, Cs.1 cycloalkenyl, -C(=0)R'?, or
-C(=S)R'"%;

R? is selected from hydrogen, C1.is alkyl, Cs.10 cycloalkyl, (Cs.1o cycloalkyl)-
Ci¢alkyl, aryl, and aryl C;.;5 alkyl, and

salts, tautomers, isomers and solvates thereof.
57. The compound of claim 56 wherein Y is a single bond, and R' is aryl.

58. The compound of claim 56wherein X is C;.Cyg alkylene, C,.1¢ alkenylene or

- Ca.p0 alkynylene.

59. The compound of claim 56 wherein R? is heterocylic.

60. The compound of claim 56 wherein R? is heterocyclic substituted with R'
where Q is a bond and M is aryl.

61.  The compound of claim 56 wherein Y is a single bond, and R' is phenyl.
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62.  The compound of claim 56 wherein R? is isoxazole substituted with R'7 where
Q is abond and M is aryl.

63.  The compound of claim 56 wherein R is isoxazole substituted with R'7 where

Q is abond and M is phenyl.

64. A method comprising administering to a subject in need of treatment or
prophylaxis of a viral infection an antivirally effective amount of a compound of

claims 1, 2, 3, 48 or 56.

65. The method of claim 64, wherein the viral infection is an infection of a

hepatitis-C virus.

66.  The method of claim 65 further comprising administering at least one

additional antiviral therapy to the subject.

67.  The method of claim 66 wherein the additional therapy is is selected from the

group consisting of an interferon alpha and ribavirin.

68. A method of screening antiviral compounds which comprises providing a
compound of claims 1, 2, 3, 48 or 56 and determining the anti-viral activity of said

compound.
69.  The method of claim 68 wherein said anti-viral activity is determined by the
activity of said compound against one or more viruses belonging to the family of the

Flaviviridae and/or of the Picornaviridae.

70. A method for assaying the structure-activity of analogues of formula (A)

compounds
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5 R | &)
wherein the substituents are defined in WO 2004/005286, comprising
(¢) preparing a compound of formula (A) in which at least one substituent is not
disclosed by WO 2004/005286; and 4

10 (d) determining the anti-HCV activity of the compound of step (a).

71. The method of claim 70 wherein the substituent is located at R® , RZ, R4,
R?® and/or R®.
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