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5 10 IMIDAZOf4,5-c1PYRIDINE COMPOUNDS AND METHODS OF
ANTIVIRAL TREATMENT 15 FIELD OF THE INVENTION The present
invention relates to a series of novel irnidazo[4,5-c]pyridine 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 Fl.aviviridae and 20 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-
25 C) that has not yet been assigned to a genus. Pestiviruses such as the
Classical Swine Fever Virus (CSFV), the Bovine Viral Diarrhea Virus
(BvD\rmmkmfasrq@rymma&e(vwﬁ(ewmﬂ@Mmtmmsf ggmestic
livestock (respectively pigs,.Gat 0).and are responsible for
significant economic lo W ide BVDV, -the prototypic
representative of the pestivirus genus is ublqwtous and causes a range 30
of clinical manifestations, including abortion, teratogenesis, respiratory

problems, chronic wagtifg gispaserRmeResysiem dysfunction, and

predls%)osmon to secondarifLj viral and bacterial infections and may also

cause BEREEREIHRELEd CIeR 9’ HricaficnTuh IBEdrrR e purdiitently

colitpBMB)\hritesesabimals pesainidne mis thioughablifecand $ﬁéYe asa
.C nynuous §l(1)urce fgr virus_spread in herds. 3% V?ccmes are. usle

1NILCIloNs an nig to mannuia S A Ine cme 0o ireat or 8 Ef Nt vira ectlons
some countries with varying degrees of success to contr

particularly infections with viruses belonging to the family of the Fl.avwmdae and

Picornavitidae 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/GBY-
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. BVDV,
thie prototypic representative of the pestivirus genus is ubiguitous and causes a range
of clinical manifestations, including abortion, teratogenesis, respiratory problems,
clnoniéﬁastiug disease, imumune 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 BVD'V, these animals remain viremic throughout life
and serve as a continuous source {or virus spread in herds.

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

pestivirus disease outbrealks.
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pestivirus disease. In. other countries, animal culling and slaughter are
used to contain pestivirus disease outbreaks. 1 5 The World Health
Organization estimates that world-wide 170 million people (3% of the
world's population) are chronically infected with HCV. These chronic
carriers are at risk of developing cirrhosis and/or liver cancer. In studies
with aTl@ Wo20 KediifOligwring]wirhitsis chabalopedtiing 2 lﬂb%'lﬁbmople
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patients and treatment is associated with serious adverse effects. There is
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tiviruses nski Proc., Natl, Acad, Sci. U. SA OO uI 5;
]:89% %i %onc nhruses ave bee nado ed as am
urr Tere is no FeAtment Stra. egy avail a
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and used as a surrogate virus in drug development for HCV infection.

The compound 3-[((2-dipropylamino)ethyljthio]-5H-1,2 4-iriazino[5,6-
blindole has been reported to selectively inhibit the replication of BVDYV 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 inciuding

herpangina, aseptic meningitis, a common-cold-like syndrome, a non-paralytic

‘poliornyelitis-like syndrome, epidemic pleurodynia (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-
isoxazolylpropyl]phenyl]-5-(trifluoromethyl-1 ,2,4-oxadiazole)) and enviroxime (2-
amino- I-(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

2
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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 pleurodynia (an
acute, febrile, infectious 30 disease generally occurring in epidemics),

hand-foot-mouth,syndrome, pediatric.and adult pancreatitis and serious
RS e R
oz dlyypropyiishemd/ oS ¢mifitrorp pikatsy | G I xedisssia)) lapkgconaril

BRAVIFOXIMB L4 AR e lediaRpropvsuliony:S:beRzimidazole RBetY by the

ketone oxime) have been 35 studied clinically for the treatment of

FrecABRO M emBrvRgadcmiag shAHIH 4 So ¢¥iRRd "capsid

fu nC_tiOﬂélabéﬁtt@ﬁ&?ﬁltféﬁqﬁﬂ%ﬁfﬂmﬂ%ﬁﬁhﬁé@[_?]ﬂ,%ﬂQ,rl @ﬁ;unfglt&h:mg ?and
e S L S e R T
FedPionet fvitho It dntidl Shasbé EnSoPsenydtiiisaime Studi€sPDRDIIRS62
%@m@%ﬁ%ﬁ%@ﬁ%‘?&% 8%8@ "oyed by he. 90 %GE%R?E%*M“M%%@?&”

earing o 2). Relevant disclosures inc U.S. Patent

RBY8 D 1418683 . £oescmoatag HwoBHA 838 137 BBGT BN 74542,

2122 1384 PA30&RH B3 4 £3F 10 05006 B,4280608me 48Fed@n Nos.
. and U.S. Patent Publication No. US2003/0108862 A

S b it 105 43080 R IS R R b2 DY 40
A236026)3/43099692, m%mommawm_w; WaossdZP 0138 8515A2703,
R A S T AR ol Gvast
OoDB8R D 03/007Y4 3 ATV, 030204 0C A2 NR033/0EFE 41aA2, WO
93/02080: W 93/ NAC 12, WR19641 192 WQ, 98K M3 158171, JUSTUS
LIEBIGS ANNALEN DER CHEMICA, 1971, Kiyamua, et al., "Synthesis and
Evaluation of Novel Nonpeptide Angiotensin I Receptor Antagonists: Imidazo[4,5-
clpyridine 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, KHIMIK O-FARMATSEVTICHESKII 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 hepatitis 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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WO 99/27929, Akamatsu, et al., New Efficient Route for Solid-Phase
Synthesis of Benzimidazole Derivatives", 4:475-483, J. COMB. CHEM,
2002, Cleve et al., "Derivate des hnidazo[4.5-b]- and
hnidazo[4.5-c]pyridins”, 747:158-171, JUSTUS 20
LLEBIGSANNALENDER CHEVJJICA, 1971, Kiyarna, et al., "Synthesis
and Evaluation of Novel Nonpeptide Angiotensin Il Receptor Antagonists:
Imidazo[4,5- c]pyridine SEvMRiREs GRICEEANYENTIONOSttuent”,

43(3): 450 6 E ARM BULL; 1995 M erski et aI S thesis and
Structural El(sggig:dﬁlmgnt dome. méboflt8¥ i a%z%pyn |ne¥/m 58
doerivhiivesi]z 48(48):10549-58, TETRAHEDRON, 1992, 25 Yutilov et al.,
23(1):56-9, KHIDJZKO-FARMATSEVTICHESKII ZHURNAL, 1989. The
disclosures of all citations set forth herein are expressly incorporated by
reference to the extent gich disclosues are relevant to the contents
herein. A need exists forI ompoun /s having antiviral and other desirable
properties, sud’h s bigawajlability Nefficacy, nontoxicity, optimal clearance,

potency and the lik&7~30 In ParFticulay, a. need exists for compounds

having selective actiyity agaifyst wn}rbel‘éngm‘g‘ to the family of

Flaviviridae including epau j ~urds and against viruses belonging to
. These %fl other objects of this invention will

the familyRf-PicGmaviri
be apparent to one skilled in the art fram consideration of this specification
as a whole. 35 3 5 SUMMARY OF THE INVENTION An embadiment of
the present invention provides compounds having the general formula

\(&irem:

the dotted lines represent an optional double boud, 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 fom hydrogen, aryl, heterocyclic, Cr.Crp alkoxy,
C;.Cyp thicalkyl, Cy.Cyg alkyl-amino, Ci.Cyy dialkyl-amino, Cs.1o cycloalkyl, Caqo
cycloalkenyl, and Cy.1q cycloatkynyl, wherein each are optionally substituted with 1
OF more Ré; ‘

Y is selected from single bond, O, S(O)p, NR' or Crgo aﬂcyléne,
Ca.1p alkenylene, Csqg alkynylene, wherein each may optionally include 1 to 3
heteroatoms selected from O, S or N;

R and R* are independently selected from hydrogen, Cyip alkyl, Cp.zalkenyl,
Caog alkynyl, Ci.g alkoxy, Ci.g allcylthio, halogen, ~OH, ~-CN, -NC,, -2\TR7R8,
haloalkyloxy, haloalkyl, ~C(=O)R’, ~-C(=S)R’, SH, aryl, eryloxy, arylthio, aryialkyl,
Cias hydroxyalkyl, Ca.po cycloalkyl, Cag cycloalkyloxy, Cs.ig cycloalkylthio, Csio
cycloalkenyl, Cr.iq cycloalkynyl, or heterocyclic, provided that when one of R* or
R?® is present, then either R* or R is selected from (=0), (=5), and =NR>7;

X 1s selected from C;.Cyg atkylene, Cooig alkenylene or Coqg alkynnylene, where
each may incinde 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 o 2;



10

15

20

25

36

35

RS Res 4 Y-R N R3-X/ N Rzs 10 R2 (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; i5 R' is selected from hydrogen, aryl,

“heterocyclic, C1_Clo alkoxy, C1_C1o thioalkyl, C1_Clo alkyl-amino,

C1-|C 1&%@3%&&&@@&@@; &%&@d@k@l,@a&kﬁﬁo%b&@a&yglgﬁifﬁwhﬂnd C4_10
cyclo nyl, w in.each are optignally substjtuted with 1 or more R6; Y
Rics AR S e R
afitenyloreb@iital atirleas, onb 88 preaidhdriay bptigtallkinsiute dotdB
I lected from O, S or N.. ad R4 are independently
B B e B O ey, 1.1
allcoxyR Gt-38eatisyfthin Mhidtogen COHKBNC-NaRaeNRZRS:  aipakylexy,

ley, ; QR Il leo )R8 Sk arh,andexys anylthioiarylalid
?Zﬁ;-l 'r(fyd’lro%%?ké/llgg(%%g Sligg?){alsl(gﬁ, ggio&g%aﬁ%ﬁ&ﬂ%ﬂﬁ% oY

GO TG A0 S SR T FTOBY B T G o Erceyciic,
preidesitiatuhenanarel R29, ekcloalkyloxy, Ca.ip cycloalkylthio, Cs.g
cycloalkenyl, Cq.1p cycloalkynyl, or heterocyclic;

RS is selected from hydrogen, Ci.ig aﬂcﬁfl, Co.ig allcenyl, Coyg alkeynyl, Cyog
alkoxy, Ci.g alkylthio, Cy.i5 alkylsulfoxide, Ciiz alkylsulfone, Cias hale-alkyl, Cooig
halo-alkenyl, Cy.1g halo-alliynyl, Cy.1g halo-alkoxy, Cyis halo-alkylthio, Csi
cycloallyl, Cagq cycloalkenyl, Cq.q0 cycloalkynyl, halogen, OH, CN, c¢yanoalkyl,
-CORY, NO,, -NR'RY, €15 haloalkyl, CEOR, C(#S)RIS, SH, aryl, aryloxy,
arylthio, arylsuifoxide, arylsulfone, aryisulfonamide, aryl(C;.;g)alkyl,
aryl(Ci.ig)alkyloxy, aryl(Cy.ig)aikylthio, heterocyclic, Cy.i5 hydroxyalkvl, where each
may be optionally substituted with at least 1 R'?;

R and R® are independently selected from hydrogen, Ciysalkyl, Cyrp alkenyl,
aryl, Cs.yp cycloalkyl, Ca.1o 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.ig alkyl, Cog

- alkenyl, Cayq cycloalkyl, Casg cycloalkenyl, Crig alkoxy, -NRR', 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 C1-Cy5 alkyl, Co-Cog aryl, Ce-Cag alkylaryl or Cg-Chy
aralloyl;

R and R* are independently selected from the group consisting of hydrogen,
Crag alloyl, Coagalkenyt, Cyg cycloalkyl, Cagp cycloalkenyl, aryl, -C(ﬁO)Rm,
heterocyclic, or an amino acid residue; '

R is selected from the group consisting of hydrogen, Cy.ig alkyl, Cos

alkenyl, aryl, Ca.p cycloalkyl, Caqp cycloalkenyl, or an amino acid residue;
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R76 is present, then either.R2 or R4 is selected from (=0), (=S), and
=NR27; X is selected from Ci_CiO allcylene, C2.10 allcenylene or C2.10
allrynylene, where each may include one or more heteroatoms selected
from O, S, or N, provided any 30 such heteroatom is not adjacent to the N
in the ring; In is any integer from 0 to 2; 4 5 R3 is selected from aryl,

aryloRy, aryRiicreyoivatioytntysibatiofiyin bydioatky Ayl alIN(RE0)-, or
lic, w hsaid.substituent. 20ptionghye tiLLE

ot Bt o B By et By oahen ehe oLt Borc &

apdteadiegsent to a nitrogen, and provided R3-M-Q is not biphenyl; R5 is

seleciet from hydregeps @G atod-C2ds alkenykaO2, 18alkynyl, C1-18
10 alkoxy, C1_13 alkylthio, halogen, -OH, -CN, -NO2, -NR7RS,

oIkt itey oKy HAIGEHEy > SCTEOIRY; (eBfRE e =EiRETEN K1,
redigtlexy, arylthio, arylalkyl, C1-18 hydroxyalkyl, C3-10 cycloalkyl, C3.10
cyclogllicyloxy, C3.10.cycloallcylthio, €3.10 cycloallceny! . :
R TR ST St Rn S Y i s S )
mE2-R alker eI ndikyniilos B upsakesinOd-teRakyiihp] G 105oms

AGysufexide, Gl:d 8 alkylsyifone §Ci- 1s halo-alkyl, C2.15 halo-alkenyl,
C2-18 halo-aicynyl, C1-1s halo-alkoxy, CI-18 halo-alré;thio, C3-10

cyclo%fﬁ}ﬁ,sésﬁi@%?%}é’éfﬂié@?%,@?& Ry EroaRisyy Heaoyiy ol Cen,
B olis SR, O, Comb e
RO e LS SR 20 e Loy O R
Caryl(@lod BB kylthialditstocyelit-CJRLS HyErOYpRIitylOalengiSaab) OBy be
R o A PR S ey CONESBERITY
NCHS{OYOXC1 4 alkyl), aryl, heterocyelie, Cyosatkylsulfone, arylsulfoxide,
arylsulfonamide, aryl{Cy.glalkyloxy, aryloxy, aryl{C.s alkyloxy, arylthio, aryl{C,.
1g)alkylthio or aryl(Ci.g)alkyl, where each may be optionally substituted with 1 or
more =0, NR¥R?, CN, C\.1z alkoxy, heterocyclic, Cy.ig haloallyl, heterocyelic alkyl,
heterocyclic connected to R by allcyl, alloxyalkoxy or halogen;

R% and R¥ are independently selected from hydrogen, Ci15 alkyl, Coig
alkenyl, Cy.1g alkynyl, aryl, Csie cycloalkyl, Coyp cycloalkenyl, -C(=O)R", or
-C(=8)R;

R* is selected from hydrogen, -OH,.C;.i5 alkyl, Cy.izatkenyl, Ci g alkoxy,
NRPR? aryl, Cs.1o cycloalleyl, and Cae cycloalkenyl;

R* and R* are independently selected from hydrogen, C;.15 alkyl, ora
heterocyclic formed by taking Cy alkyl together with N of R*, which heterocyclic is

* optionally substitated with OH or aryl, or an amino acid residue linked through a

carboxyi group of the amino acid;

R% and R*® are not present, or are independently selected from hydrogen, Ciis
alkyl, Caqpcycloalkyl, aryl, heterocyelic, where each is optionally independently
substituted with 1 to 4 of Cy alkyl, Cis alkoxy, halo, CH,OH, benzyloxy, and OH;

and
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aryl, C3.10 cycloallcyl, C4_10 cycloallcenyl, heterocyclic, -C(=O)R12;
-C(=S) R12, an amino acid residue linked through a carboxyl group
thereof, or where R7 and R8 25 together with the nitrogen form a
heterocyclic; R9 and Rt8 are independently selected from hydrogen, OH,
C1-1s alkyl, C2-18 alkenyl, C3_10 cycloallcyl, C4,10 cycloallcenyl, CI-18

alkoxy, RN&J@Raxeda&ym@dam@a@ocmdu@aldlﬁol@kﬁﬁﬂ@mwﬂ A AEHIRA)-
%%)u kéthe amino a}céd %%pCH( O)R92, or CH20C(=0O)OR9a where
OIS S K, CB Al C6-C20 alkylaryl or C6-C20 30 aralky!:
R10 ang!R; Tav@mdapemdanﬂythmb@teﬂtmmmﬁhe group consisting of
hydrogen, CI-18 alkyl, C2-18 alkenyl, C3.10 cycloallcyl, C4.10
cycloallcenyl, aryl, -C(=O)R12, heterocyclic, or an amino acid residue;,
R1Z is ABRiGes gRodimE: gfobpreanaidatep Bp Ry Bgencamy kiR 1e
I akeninanya§3-10 cycloalleyl, C4.10 cycloallcenyl, or an amino acid
residue; 55 R13 and R14 are. independently selected from hydrogen,
Cl_is alkyl, C,-is alkenyl, aryl, C3_io cycloalkyl, C4.10 cycloallcenyl;
-C(=0O)R12, -C(=S)R12, or an af’mno acid rgsidue; R15 and R16 are
independently selected from hi drogen, C1.18 alkyl, C2-18 allcenyl, C2.18
allcynyl, aryl, C3-10 qycloallcy C4-1o cys loalkenyl, or an amino acid 10
residue; R17 is indepen in M is a ring optionally
substltuted with 1 or mor R19, and Q is a, pr.aJmkmg group

or more 1119; R:g;39_|s>se’l/ecte
C2.18 allcynyl, C1-18

'
Al
R ®
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, C1.Cyg alkoxy,
C1.Cie thicalleyl, Cy.Cyg alkyl-amino, C;.Cyp dialicyl-amine, Ca.i cyéioalkyi, Cao

. cycloalkenyl, and Cqg cycloalkynyl, wherein each are optionally substituted with 1

O more Rﬁ;

Y is selected from single bond, O, 8(0)y, NR! or Cio alkylene,
Cy.10 alkenylene, Cyp alikynylene, wherein each may optionally include 1 to 3
heteroatoms selected from O, S or N;

R” and R* are independently selected from hydro gen, Cis alkyl, Cyyz alkenyl,
Caag alkynyl, Cius alkoxy, Ci.g alkylthio, halogen, -OH, -CN;, -NO,, -NR'R?,
haloalkyloxy, haloaliyl, -C(=0)R®, -C(=S)R’, SH, aryl, aryloxy, arylthio, arylalkyl,
Cy.ig hydroxyalkyl, Ca.y cycloalkyl, Cs.iq cycloalkyloxy, Cs_pq cycloalkylthio, Caig
cycloalkenyl, Cr.10 cycloalkynyl, or heterocyclic, provided that when one of R™ or
R* is present, then either R or R* is selected from (=0), (=), and =NR*’;
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15 alkoxy, C2-18 allcenyloxy, C2-Is alkynyloxy, CI_I8 allcylthio, C3-10
cycloalkyl, C4-10 cYcloalkenY1> C4 10 cYcloallc3'n31> halogen, -OH,
-CN, cYanoalkY1l, -NO2, -NR2R21, CI-18 haloalkyl, CI-18 haloalkyloxy,
-C(=0)R18, -C(=0O)OR18 , -OalkenyIC(= O)ORi3 -OalkylC(r O)NR20R21,
-OaIIcyIOC( 0)R18 -C S R18, SH, C( N -(C1.6 alkyl),

-N(H) St (8§ jAtRFoty @1}’1@& Ry fsuifHemylene, where

%ﬂﬁﬂﬁ?&lﬂﬁd@@r@%&ﬁﬁ%@%&@@tﬁﬂ%@@!Kﬁd@% BRNOXYo AR Gl S

I Ithi It (C1.18)alicyl, wh h
R cg% gﬁf%%\éﬁ;goé%é/&?ﬁﬂ% % %“%“glgery 0, NTRgogzlwc?\:ecef C13

aIIcoxymhenemnmgmfﬁﬂnl@thatoallyl heterocyclic alkyl, heterocycllc

comested 6, BT by el Al elsy r lonen 2D e 2. gre

independent eletted fr rogen, C1 1 cényl

Evesenlmp, @rmn@mm@@pé@mtb@m@kngkéﬁw;@@mm— or
éﬁ@&ﬁé ' evisAiegiRd. mg% tOH, C-18 alkyl, C2.18
24 ar

allcenyl 8 allcoxy, -NR23 c cloalk I, and C4-10
cyc|oaﬁtéﬁ§ﬁlq§et2@ S iﬂe@&%?él».ﬁdeqoaé b tromiAiogen,
Qdbyatkyl D230, hetesesyais formediby, takm’igmaa@m}tgag@m@mth
f erqeyelic is, pptignally substi ted WI r aryl; or
gzr%? @no ag]ags(%%t 8§ i%%%%u i ‘a cax%x?l&grd gfhﬁ){ggf*ﬁﬁwo acid;
R,@Emaﬂaz@aﬁecmdbpﬂaéeﬁi,mpwieaﬁrd@penaethQ@kﬁc;Mdrmm

wgi %ﬂ?e'ﬂ - m %'&é’l‘l 159%&&%@]};%{: aryl, heterocyclic, where each is
optlonall epe dentl substltuted with 1 to 4 of C1-6 allcyl, C,-6

allcoxy® Jaléﬁl@ﬁ@@mn ﬁaa@%;ﬁ@m@lbh CandlbesikEz-isadisisted from
ycheermc @18 byl 3, ARl Ak allss ol 6! a8lleeyisulfone, €,
1g halo-alkyl, Co.ig halo-alkenyl, Cy 15 halo-alkynyl, Ci ;s halo-alkexy, Ci.1g halo-
alleylthio, Cs.z cYcloalkyl, Cag cycloalkenyl, Cog cycloalkynyl, halogen, OH, CN,
cyanoalkyl, -CORY, NO,, -NR'R?, €5 haloalkyl, C(=0)RE, CE=SIR'E, SH, aryl,
aryloxy, aryithio, arvisulfoxide, arylsulfone, arylsulfonamide, aryl(Cl_lg)élk}fl,
aryl(Ci.asjaikyloxy, aryl(Ciaglalkylthio, Ciig hydroxyalkyl, where each may be
optionally substituted with at least 1 R*;

R7 and R® are independently selected from hydrogen, Cy1z alkyl, Cig alkenyl,
aryl, Cs.qo cycloalkyl, Caap cycloalkenyl, heterocyclic, ~C("—“O)Rn; -C(=8) R an
amino acid residue linked through a carboxyl group thereof, or where RV and R®
together with the nitrogen form a heterocyclic;

RY and R are independently selected from hydrogen, O, Ci.is alkyl, Cogs
alkenyl, Cayp cycloalkyl, Cq.qg cycloalkenyl, Ci.z alkoxy, NRPR aryl, an amino
acid residue linked through an amino group of the amino acid, CH,OCH(=0)R™, or
CH,OCEOYOR™ where R™ is C)-Cp alkyl, Ce-Cao aryl Ce-Chao alkylaryl or Ce-Cag
aralkyl;

R'% and R*! are independently selected from the group consisting of hydrogen,
Cy.s alkyl, Cogalkenyl, Cago cycloalkyl, Cayo cycloalkenyl, aryl, -C(=0)R %,

heterocyclic, or an amino acid residue;
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C1-6 alkyl, aryl, and aryl CI-18 alkyl, and salts, tautomers, isomers and
solvates thereof Another embodiment of the present invention provides
compounds having the 10 general formula (A), R5 Rze 4 N Y-R R3--XN
N es R Rz (A) wherein: the dotted lines represent an optional double
bond, provided that no two 15 double bonds are adjacent to one another,
and that theseletted flinesire prespntatiiaast Shyvaptienatly 4 davble,bpnds;

LIS se from rogen, aryl, heterocyclic, Cl.C10 alkoxy, C;_C10
t%ll\é%ﬁé)i%q%@ﬁ Bcgﬁé%%ml ’13,%{%9 § %ﬁ&?a%%g?ﬁﬁloo?cégﬁfbgg%loal kyl,
C4-10Rcyerdaiiceny indret0antly esiervediumy hvhexein@aehlayk Gptionally
substituied with 42085 Mmere Re:Yaisseleqted from s L.
S(O)%:gll?g", Jo!r8 é:],-lo %ﬁ(ylegn%, %2-?0 a?lj(eny enjeﬁ, C%)@ﬁ?ﬁ%@%@fﬁﬂm
eifach may optionally include | to 3 heteroatoms selected from 0O,

S or NRR=anH Ré-areiindensndanth selested faarpaydrogen, Clas alkyl,
ggen]jfi a;lg_l(fge ar%ly’nyl, aryl, Cs-10 eycloalkyl, Caip cycloalkenyl, or an amino acid
restdue;

RY is independently selected from the group consisting of hydrogen, Ci.5
allyl, Co.15 alkenyl, Coog alkynyl, Ciig alkoxy, Ciog allcylthio, Ciog alkylsulfoxide,
Ci.1s alkylsulfone, Cr.i5 halogenated alkyl, Cg;;g halogenated alkenyl, Co.is
halogenated alkynyl, Cy.e halogenat.ed alkoxy, Ci.15 halogenated alkylthio, Cag
cycloalkyl, Cs.o cycloalkenyl, Cq.qo cycloalkynyl, halogen, OH, CN, CO,H, CO,R',
NO;, NR'R?, haloallyl, C(=0)R'?, C(=8)R'%, SH, ary, aryloxy, arylthio,
arylsulfoxide, arylsuifone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocyclic, Crg hydroxyalkyl, where each of said aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arvlalkyl, arylalkyloxy, arylalkyithio,
heterocycle, or C).15 hydroxyalkyl is optionally substituted with 1 or more R*

R" is selected from hydrogen, Cy.sg alkyl, Ca.1 alkenyl, Ca.15 alkynyl, Cy. i
alkoxy, Coaz alkenyloxy, Cous alkynyloxy, Crasalkylthio, Cag oyeloaikyl, Carg
cycioalkenyl, Cspp cycloalkynyl, halogen, -OH, -CN, cyanoalkyi, -NO,, -NR*R?,
Cys haloalkyl, Cy.15 haloalkyloxy, ~C(=O)R'?, -C(=0)OR*®, -OalkenyIC(=0)OR?,
-OalkylC(=0)NR**R¥, -0alkylOC(=0)R®, -C(=5)R, SH, -C(=0)N(C).¢ alkyl),
-N(H)S(O)O)(Crs alkyl), aryl, heterocyclic, Ciysalkyisulfone, arylsulfoxide,
arylsulfonamide, aryl(Ci.g)alkyloxy, aryloxy, aryl(Cy.is alkyloxy, arvithio, aryl(Cy.
1g)elkylthio or aryl(Cy.ig)alkyl, where each may be optionally substituted with 1 or
more =0, NR*R*, CN, ;.15 alkoxy, heterocyclic, Cyig haloalkyl, heterocyclic alkyl,
heterocyclic connected to RIF’; by alkyl, alkoxyalkoxy or halogen; :

R® and R are independently selected from hydrogen, Cy.ygalieyl, Coie
alkenyl, Cy.15 alkynyl, aryl, Cs.5 cycloalkyl, Caie cycloalkenyt, -C(=0RY,
carboxylester-substituted heterocyclic or —C(ZS)RQ;
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25 C2_18 alkynyl, CI-18 allcoxy, CI_15 allcylthio, halogen, -OH, -CN,

-NO2, -NR7R8, haloalkyloxy, haloalkyl, -C(=0)R9, -C(=S)R9, SH, aryl,
aryloxy, arylthio, arylallcyl, CI-18 hydroxyalcyl, C3-10 cycloalkyl, C3.10
cycloallcyloxy, C3-10 cycloallcylthio, C3-10 cycloalkenyl, C7-10,
cycloallcynyl, or heterocyclic, provided that when one of R75 or R26 is
present tHeREETITERD: By RS sétbet e il (o s S Arg-2NE D%, 7 5
Ximsttéeted. fom Glldikeladleyiene «Glokikaligenylene or C2-10

allcynylene é{’@ere each may includ e or.more heteroatoms selected
from 0,5, BF N, provite egﬁ%&i %Lfeﬁ%eet%er%a 85 atjadenttd'the N in

treéerimgriie foramyt ntediérdom Ol ReRBsswhelerbReletoptisratbeyolic is
Substied wdinat eantons LT ovideds LO:however:bal B oprpnaly
stbstituted with at least one R17:is not pyridinyl or 5- chlorothienyf,
proviasbizrEe REbmasNsEGiphenyl; RS is selected from hydrogen; Cl_Ig
alkyl, G 3 8qatkenyn £ 2rid allkomyb Gddscrileay\eledd Bl itNRo cer, €15
halogen, -OH, -CN, -NO2, -NR7R8, haloalkyloxy, haloallcyl, -C(=O)R9,
e oR e st SHERRIE Sy S AP AR R o
byskonyadlyliiQ3sloctytloalkyl, C3; drbeycladdlayioxy Eano/eysiaalicgithio,
C3<i10 cycloallcenyl, C7.10 cycloallcynyl, or heterocyclic; R6 is selected
ffom hydorogen, CI-18 allcyl, C2-18 alkenyl, 02.18 aicynyl, heterocyclic,
CI-1$ alkdy s@xterEalichithio®1C18 allojisitiogidoadivl 8aligdsdifetie])-

-1 [ hala-alkenyl, C2.13 halo-alkynyl, CI-Is halo-alkoxy,
o@iﬁ%]%z’|%@%ﬁ§%ﬁ]i§f‘€a§%? (’:kf/gg%oalkyl, C3_10 cycloallcenyl, C7_10
cycloalfpyilisftenc® R BhibgietheniR1s, NO2, -NR7RS,
C1-IS haloalkyl, C(=0O)R18, C(=S)RIB, SH, aryl, aryloxy, arylthio,

rylsulfoxi Isulf rylsulfonami ryl(Cl_is)allcyl, .
aryisu 211 g{%bg 7\1/1156%’: {O)P &1’6%1%8%[{"1’[ ?nv?:n’c{gr? j’p%%éﬁ% C‘OS goggds 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,.Cyq alkoxy,
C1.Cy thicalkyl, C1.Cyp alkyl-amino, C;.Cyp dialkyl-amino, Cs.iq cycloalkyl, Cato
cycloalkenyl, and Cyyp cycloalkynyl, wherein each are optionally substituted with 1

or more RS

10
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aryl(C,_js)alkyloxy, aryl(C1_ls)allcylthio, CI-IS hydroxyalkyl, where each
may be optionally substituted with at least 1 R19; 25 R7 and BY are
independently selected from hydrogen, CI-18 alkyl, Cl-Is alkenyl, aryl,
C3_10 cycloalkyl, C4_ 1o cycloallcenyl, heterocyclic, -C(=O)R12; -C(=S)
R12, an amino acid residue linked through a carboxyl group thereof, or
whereYRY shdtBMrdogetizbrwith, HeSitjagR form@ hetdiwpelic; R9 and

%ﬁgﬁ%@gﬁg@?@%ﬁ%&lﬁﬂe@%Qﬂ%ﬁgﬁ%tﬂlﬂﬂ%éuﬁwLco%2"S 30

10 cyc 4-10 cycloallcenyl, C1_13-alkoxy, -NRI$R16,
hefstodiamanimestekfpreSlddetinked through an amino group of the amino

acid, RHZQ QM) RIan R HAQGIERIPRIRwheTE, RO € Gl alky!,
_C:6-C20 aryl, C6-C20 alkylar}%lﬁor C6-C20 arallcyl; R10 and R" ar

e HR 6 BTt U e T s e Ch s g ar 56 Cl-1s
}@g?wéﬁaﬁ&f@iﬂm @gsmwyodﬁaﬂgﬁ?,@mmw%qaﬂ?ﬁ%wt,arylzaﬂiyla
=C(= ocycCll [ mino.,a esl ; | elecle
G e R S s G
QadikeyrldalkykySalkoroyciohtitenylcbie.anandinbizdiv hesicheey FR'3 @nd
g g{&éﬂﬁ'%9&%&@%'&8@)%%%{&@&&9@9%,%_SI&%MW Is

allcenyl, aryl, C3-10 cycloalkyl, C4-10 cycloakeny =O)R12, :C(=S)R12,
or an anirielesierifFesidud: 1 liensnt Ry 8y riteidrce atlpedreathere

$Ee Y AHRERI o&d s AllkklhEobrallcanmb G2 8alkenyiy, arkiGead-40,
4-10 cycloalkenyl, or.an amino acid residue; R17 is

cycloalkyl, C
%Hy@e%%ﬁ)ééﬁ%i%ﬂé&%@@a%&? e 8P BiRisting of hydrogen, C1_16

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; Cias alkyl, Coug alkenyl, Ca.g alkynyl, Crg
alkoxy, Cis alkylthio,_halogen, -OH, ~CN, -NO,, -NR'RY, haloalkyloxy, haloalkyl,
-CEORS, -CEOYOR?, <C=S)R?, SH, aryl, aryloxy, arylthio, arvlalkyl, Cis
hydroxyalkyl, Cs.ip cycloalkyl, Cy.1g cycloalkyloxy, Cie cycloalkylthio, Csag
cycloalkenyl, Cyip cycloalkynyi, or heterocyclic;

R is selected from hydrogen, Ci.yz alkyl, Caag alkenyl, Cogg alkynyl, Crag
atkoxy, Cr.is alkylthio, Cy.s alkylsulfoxide, Cy.q alkylsutfone, Cq5 halo-alkyl, Co.g
halo-alkenyl, C, 15 halo-allcynyl, Cyog halo-allcoxy, Ci.qg halo-alkylthio, Caag
cycloalkyl, Cs.qp cycloalkenyl, Cqyq cycloalkynyl, halogen, OH, CN, cyanoalkyl,
~CO.RE, NO,, -NR'R?, €15 haloalkyl, C(=0)R, C=SIR™, SH, aryl, aryloxy,
arylthio, arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C;.g)alkyl,
aryl{C.ip)alkyloxy, aryl{Ciag)alkylthio, heterocyclic, Cy i hydroxyalicyl, where each
may be optionally substituted with at least 1 R,

R7 and R® are independently selected from hydrogen, Cy.1g alkyl, Cy.iz alkenyl,
aryi, Cs.1p cycloalkyl, Ca.g cycloalkenyl, heterocyclic, -C(:O)Rm;r CEH R, an
amimne 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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allcyl, C2-18 allcenyl, C2_18 alkynyl, CI-18 alkoxy, CI-18 alkylthio, CI-1s
alkylsulfoxide, 15 CI-I8 allcylsulfone, CI-18 halogenated alkyl, C2-I8
halogenated allcenyl, 02.18 halogenated allcynyl, CI-18 halogenated
alicoxy, Cl_lg halogenated allcyltluo, C3-10 cycloalkyl, C3.10

cycloalkenyl, G¢-10.cycloalkenyl, halogen, QH, CN, C CORR18,
VRNV SR SR T N i
aliptsuliciideraigidiione, erythulionainiies alydatkyNRRafleyioxgn amino

iQ; yeli - : her f saig-aryl,
s SR Yt Meessn Lt
S RO B LG, SHotEroayle Corcir 28l afomyndniacs ickally
skhgtituted with 1 or more R19. R19 is selected from hydrogen, Cl-Is
allcyl, C218 alkenyl, C2-18 allcynyl, CI-18 alicoxy, C2-18 allcenyloxy,
C2.15 &lkydky FEMERRRIG, T5CH6 SR Iy &8 4ss é;a%eﬁ%
Cadaleytioalicyrpyhaiogryc Kty N, oyataball -NO2CNBARZL,
CL-18 haloalkyl, CI-18 haoalkyloxy, -C(=O)Rt8, -C(=0)OR18,
-Baeﬁ?é?{i’/?’&: © 65%§¥§8=O)NR‘OR21, -OalkylOC(=0)R13,
-C(=S)R18s St EQINEE LSl lphsishig-HS(EICT6 ailys), Bk

ic,Cl Ifene, id I f [ .
R S S e
Is)alkylthio®8¢ gryl%@ilﬁ%@%%ﬂl}%@#@fééé?% Yo S bnalRlslstituted

Wikerk Db are, TOyNRZIREL, ehhidatidalkaprOrtEragyaie Clylh amino
halgalk ﬁl heterocyclic alkyl, heterocyclic connected to R17 by alkyl,
afk )?%Y C6xy or halogen; R2D and R2' are independently selected from

hydrog@r, £ T8 atleyi Cgedfnlienyli B Z-R Afikdeotn alyhs GBI, 1
sl CA0pRerienl S00RL Syl
anggiiec2-18 alkenyl, CI-IS alkoxy,

R is M-Q-, wherein M is a Ca.jg cycloalkyl optionally substituted with 1 or
more ng; and Q is 2 bond, or Cy.15 alkyl optionally substituted with 1 or more Rw;

R* is selected from. hydrogen, Ci.igalkyl, Cys alkenyl, Co.i5 allkynyl, Cyoie
alkoxy, Cs.1g alkenyloxy, Co.z alkynyloxy, Cy.s aliylthio, Cs.yg cycloalkyl, Cayg
cycloalkenyl, Caio cycloalkynyl, halogen, -OH, ~CN, cyanocalkyl, -NO,, -NRZORzl,
Cras haloalkyl, Cy.z haloalkyloxy, -C(=0)R ", -C(=0)OR", -OalkenylC(=0)OR®,
-0alkylC(=0NRY R, -0alkylOC(=OIR'S, -C(=S)R'®, SH, -C(=0)N(C s alkyl),
-NH)S(OXOXC,.6 alkyl), aryl, heterocyclic, Cisalkylsulfone, arylsulfoxide,
arylsulfonamide, aryl(C;_is)alkyloxy, aryloxy, aryl(Cy.is alicytjoxy, aryithio, aryl(C;.
1g)alkylthio or aryl(Ci.ig)alicyl, where each may be dptionally substituted with 1 or
more =0, NR*R¥, N, Cy.iz alkoxy, heterocyclic, Cy.qg haloalkyl, heterocyclic alkyl,
heterocyclic connected to R by alkyl, alkoxyalkoxy or halogen;

R*® and R? are independently selected from hydrogen, Cy.is alkyl, Ca.1s
alkenyl, Cou5 alkynyl, aryl, Cs.qo cycloalkyl, Ca.io cycloalkenyl, -C(=0)R', or
-C(=S)R;

12
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-NR23R224, aryl, C3-10 cycloalkyl, and C4-10 cycloallcenyl; R23 and
R24 are independently selected from hydrogen, CI-18 alkyl, or a
heterocyclic formed by taking C2_3 alkyl together with N of RZ2, which
heterocyclic is optionally substituted with OH or aryl, or an amino acid
residue Innlced through a 10 carboxyl group of the amino acid; R25 and

R26 ard histysrestethiosn brdrisgepétidently @éﬁéc@edsﬁ%mwy&mgeﬂmms

allgy 18 A%PXQQ@&W!DQM} heteroqysiia Eq each is optionally
mdepen en%éﬁubstltuted with Ito 4 of CIS al

yl, CI.6 allcoxy, halo,
CHoOH. BBARIORS BIPH i a4 57 Te BEIREEH Som it 65en.
Gt 8catityd 1630 w@{m%@i.z(%l@géﬂﬁmﬁﬁwﬂﬂ{% alkadn aaér@?@'ﬁ@%'

CI Js%l cHh sgl utomers, isomers a I% ereof.

SR8 l(r%I %'l 158 ‘B}eseﬁﬁ%%rélm%na%row easc%:orr%sf)ouna%% éﬁ%‘% & 20
gehexal fmomuid (R)rRSoREs; R4 N Y-R3 N R3-X/ N R26 R2 (A) wherein:
the dotied IneseRresentanonfinaaldouniehondiprovided thatnetwe
alkyl, Cs.1 cycloalkyl, aryl, heterocyclic, where each is optionally independently
substituted with 1 to 4 of C alkyl, Cy.s alkoxy, halo, CH,OH, benzyloxy, and OH;

~and

R* is selected from hydrogen, Ci.is alkyl, Cs.ip cycloalkyl, (Cs.1q cycloatkyl)-
Cigalkyl, aryl, and aryl C;.5 alkyl, and
the salts, tautomers, isomers and solvates thereof

Yet another embodiment of the present invention provides c_omi:;ounds having
the formula (B),

=)

wherein:

the dotted Jines 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 RY, R, R, RY, R*, R R®, X and Y are as disclosed .
above, '

An ernbodiment of the present invention provides commpounds of the formula
(B) wherein Y is a single bond, and R’ is arvl.

Another embodiment of the present invention provides compounds of formula

(B) wherein X is C1.Cyg alkylene, Ca.1p alkenylene or Cy.yq alkynylene.
13
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25 double bonds are adjacent to one another, and that the dotted lines
represent at least 3, optionally 4 double bonds; Ri is selected from
hydrogen, aryl, heterocyclic, CI-CIO alkoxy, CI-CIO thioallcyl, CI-CIO
alkyl-amino, CI-CIO diallcyl-amino, C3_10 cycloalkyl, C4 10 cycloallcenyl,
and C4-10 cycloalkynyl, wherein each are optionally substituted with 1 30
or moré\Re2GBbpdEnsalcrity FEMs YAl ERIoD Is{oympNREPhicgrye

alylene.i32-kaalkepylene, C2.10 allcynylene, wherein each may
optionally include 1 to 3 heteroatoms selected from 0, S or N; R2 and R4

are ind&PERGE Ay ChREE AT I EREEA P8 Afle) o RBURfe gRyprmula
@2) J8callayyis Kt ScalicoxybGiuka aikly Rioyitatogaena ¥ e N2

. -C(=0)R9, -C(=S)RY, SH, ar
R e o Sy & fpunala
ayolvaticytoYyis € SakfedynidaitelRhio p8340 cyeloallcenyl, C7_10

eyeloal t ieqRrovided that '
present, t_Bg!&%lt_ erglﬁ%g%fégg_%s%ée%cteq 7fr§£#$ %ﬁ)ﬁﬂgﬁg@a@ (1;9@ ﬁl%%fio}%lsﬂa
delbetectroi € ReRARGIEREIES D Akehyfent BracpndeuiRdiyrsite,
where Ag-gachmay;ineiidenns-aemareheisisians selgstedfamQnsa
or N, provided any such heteroatom is net adjacent to the N in the ring; m
i@ﬁvﬁﬁﬁﬁé@& Roreto 2 RY e CyERE B bR b IEERTH at
least one:RAF:hprexided R Qeisrastbiphativh 20-REis:celecteds fiorng

I‘lﬁg%ogg&ﬁ -18 alkyl, C2_48 alkenyl, C2-18 allcynyl, C1.18 alkoxy, Cl-Is
alkylthio gen, -OH, -CN, -NO2, -NR'R8, haloalkyloxy, haloalkyl,

R5 R25

A /N/

N
A AT
RS X \
RZ 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 formuta
(C) wherein Y is a single bond, and R is aryl, _
Another embodiment of the present invention provides cofnpounds of formula
(C) wherein X is Cy.Cyp alkylene, Ca.yp alkenylene or Coyg alkkynylene.
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'7 where Q is a bond and M is aryl.
Another embodiment of the present invention provides cormnpounds of formula

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

14



-C(=0)R9, -C(=0)OR9, -C(=S)R9, SH, aryl, ayloxy, arylthio, arylalkyl, CI-18
hydroxyalkyl, C3.10 cycloallcyl, C3-10 cycloallcyloxy, C3-10
cycloallcylthio, C3-10 cycloallcenyl, C7_10 cycloalkynyl, or heterocyclic;
25 R6 is selected from hydrogen, CI-18 alkyl, C7_18 alkenyl, C2_18
alkynyl, CI-18 allcoxy, Cl-Is alkylthio, CI-1s allylsulfoxide, CI-18

5 allrylsuifores @biSiatotalkiils ©2:¢8 ihedotmkenytd@octBibalodalidioytyula

lg=allc - : ' syl Vi o]

E3tr0Rleallqony Gil-ds halesalkvihion Qﬁeféoqg;yg Al Aﬁ(é};z]@f Wy Ris,

cycloalkenyl, C710 cycloalkynyl, halogen, OH, CN, cyanoa

NO2, fbmtgﬁsér@ﬁ%lﬁw@%ﬂm? BOYR¥S1@ESyRy8cEppoanys ef fioryla

(@9 sodthioratyisuifoxidesarviswionanatyisulipnanvdecanii@ia ls)alku,

aryl(Cl-18)allcyloxy, aryl(Cl.18)alkylthio, heterocyclic, CI-i8 hydroxyalkyl,

where each may be optionally substituted with at least 1 R19; R7 and R8
10 are indépendentlyisalétiecfrom hydragena T ddialiiyl @itds alkenyl, aryl,

p%%z%% %Q%ff?yé %4 Jb?ec cloallienyl, heterocyclic, -C(=0)R12; -C(=S)

5 Amino acid resiaue finked through a carboxyl group thereof, or

where R aprifR8nde géthanwith/the nitogestfordintreterocyeliy;Fe6iRO
ansRsaweipdenandeniv.selacted framhyeingan: Q.o 45 Allad 628
allcenyl, C3_j}g€g§%oallcyl, C4_10 ?:ycloallcenyl,_ Cl-Is all%%%ijl,? - Ré:[IIQ 2&01‘
igpiitipe dhsiHEedian. et MR TR N e ER (A Gb i remsatidasino
15 Rk QH20CHFRIRIAI WokektZQGIRE)OR9a Where R9a is CI-CI2 alkyl,
C6-C2Q aryl, C6-C20 alkylaryl or C6-C20, arallcyl;. 10 R10 and R" are
incop oA SR RS G H10Rgh P e SR e T
witiyh, ©nSseadl penytinE: Torsyclodltd/o@dl 3 Oyciddiemylnanythe anti-viral
é&gﬁg)@igaidh&g%%%@c, or an amino acid residue;
Also within the scope of the invention is a metabolite of the compounds of
20 formula (A) made by the process of administering a compound of formula (A) to 2
subject and recovering the metabolite from the subject.

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

anzlogues of formula (A) compounds

. (A)
25  wherein the substituents are defined in WO 2004/005286, comprising
(A)Y  preparing a compound of formula (A) in which at least one substituent
1s not disclosed by WO 2004/005286; and
(B)  determining the anti-HCV activity of the compound of step (a).

30
DETAILED DECRIPTION OF THE INVENTION
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R12 is selected from the group consisting of hydrogen, CI-18 alkyl, C2_15
allcenyl, aryl, C3_10 cycloallcyl, C4.10 cycloalkenyl, or an amino acid
residue; 15 R13 and R14 are independently selected from hydrogen, CM
s alkyl, C2., s allcenyl, aryl, C3_10 cycloallcyl, C._io cycloalkenyl,
-C(=0O)R12, -C(=S)R'2, or an amino acid residue; R15 and R16 are
indepefdéntinselectea-fromiyidiogen GoilssaldrGRe 18iajkenybdC2-18
alk I I C3 icloaik 0 cycloalkenyl,.or a [ Cld 20
TRl S G B R R oo 2o
g@rssmml wftﬁi |c@rb¢n@ﬁerﬁs1mchm1gmanbmdn@nﬁ im@kgh@pm@mnior

&Qﬁgwt@%\e@ﬁmbwm@ﬁlﬁ kﬁztﬁéﬁﬂ%ﬁﬁw frgm, by @eﬂkyq’l’ hrs to
alkyl, C2_,5 allcenyl, C2-Is alkynyl, Cl-Is aIIcoxy, C2-1S alke g;ﬂg c2_,

QR%W @@fsaélmﬁwﬁe%t ?6 gy Eemries 95 @ A,
Ehuls o e Sl X o o ity
-1S oa alo -C(= S, -C(= S,
T N é%ﬁfﬁz%ﬁ%%%ﬁ&&%%@%%@wﬁ 3-
@EE) RS &ﬁ%ﬂa@)N@tﬂSéH@ﬁ%ﬁ\ﬂ(ﬁﬁﬁ(@ (X Q) 26hatkyl i -beyis, 2-
I
IR et ﬁ%@%&%ﬁs PR, Jopets
%)mm@h%%ﬁlawwrzi b3 vﬁﬁé@é‘h@ﬁ%ﬁé{y%@l@ﬂfﬂbﬂamﬂmwd
&kbbaﬁtm@cy@sow&wEi%Yop@ﬁyp&;la@ékwyem&gea@zcbgzﬁg@@l

hanaIkyI heteroc clic alkyl, heterocyclic connected to R17 hy allcyl,
SRBRA gef, ﬁé?%?ﬁ 204 8?&%@@8@%5@&@%@8&%3& besthe

Bydmgert O(Eh-ﬁb&faélioyihs@r?c%ﬁs aheemyin €2 ibBtabayiyieraiyl, C3.,0
c gt%'}h /Iloﬁep%ﬁccly?% a%?a},ﬁty C(=0)R12, or 35-C(=S)R12; 12

“Alkeny]” 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 3 site of double bond
unsaturation in each of the portions. Within this definition, the term “cycloalkenyi”
refers to the double bond unsaturated hydrocarbon moieties that are cyclic. Hxamples
the term “alkenyi” include, but are not limited to, ethylene or vinyl (-CH=CH,), allvl
{(-CH,CH=CHy), cyclopentenyl (-CsHr), 5-hexenyl (-CH,CH,CH,CH,CH=CH,), I-
cyclopent-1-envl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl, I-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 | to 3 carbon atoms, and
each cyclic portion may contain 7 or more carbon atoms. Within this definition, the

term “cycloalkyni” refers to triple bond unsaturated hydrocarbon meieties that are
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5 R22 is selected from hydrogen, -OH, 0143 alkyl, C2.18 alkenyl, C1_I8
alkoxy, -NR23R24> aryl, C3.13 cycloalkyl, and Ca_lo cYcloallcenYl; R23
and R24 are independently selected from hydrogen, C1-IS alkyl, or a
heterocyclic formed by taking C2.3 alkyl together with N of R22, which
heterocyclic is optionally substituted with OH or aryl, or an amino acid

residue.linked through a 10 carbaxyl grqup of the amino acid; R25 and
B O s e iy th i 1.0
alRy(=C3L1-OHyCleaigyloaeylyiheteigyclicioviigrasgach is optionally

independently substituted.with 1 to.4 of Cl-6.alkyl, CI-6 allcoxy, halo,
Gt T M s G it S Rl e

Blalkyh wehrocvpelvaikgt (63 210teycloahoyiiatOh. Salkylolarpleariydmdarbon
f;aa;ésaﬂm&pgmes@&aﬂw@m%mgtﬁﬂ%@%@ﬁ%ﬁ@%@gfjﬁ\éﬁt;,

another embodiment of the ?resent invention provides compounds having
trsaEamline Y26 REReS ahytena-REK R CHEE b 1,2-cthylene (-
CH=CH-), -COC-, propargyl (-CH,COC-), and 4-pentynyl (-CH,CH,CH.CLOCH-).

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

"Aryialkyl,” “arylalkeny!t” and “arytalkynyl” means an alkyl, alkenyl or
allkcynyl 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-vl, 2-phenylethen-1-yi,
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 bave 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 &
bicycelo [5,6] or [6,6] system.

If the sumber 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 heteroator) 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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(B) wherein: the dotted lines represent an optional double bond, provided
that no two 25 double bonds are adjacent to one another, and that the
dotted lines represent at least 3, optionally 4 double bonds; and R’, R2,
R3 R4, R5, R25, R26, X and Y are as disclosed above. An embodiment
of the present invention provides compounds of the formula (B) wherein Y

dﬁmmlﬁth@hﬂﬂﬂamtmﬁwwpﬁ?d&naﬁh?m@@ﬁ@m%)t(}@fyg@gi%g@nt
' ] Vj s.of formyla therein X i
R R e S e R
rerBotimerestlide prescrmolivdntioniprdyldesrcatyhdundsfiotfgtmula (B)
i isth ' : iment_of the present.invention
o e e
RAAERLRETWHRTE G- 2 Bt did Mnsreijlonviomerdimbodiraerirofusay,
bveseahjaventan pieyidss:6 999&%49%-%@9{%%%&9?&59@%4}%%%&&%1,

e R e ey ol
%M@—Wﬁﬁ-ﬂﬂﬂﬁmkiﬁm _m&g%mawﬂﬁ,myhnmmﬁwan}il, 8)
e S R e e
iyl adnybispetabl cryedinnb myoting pregéntinvantion girglides
PSOPRaHRIS, baVIng NRbermaitehdBS 1, 3i-indolyl, 1H-indazoly, purinyl, 4H-
quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazelinyl, cinnolinyl, pteridinyl, 4atl-carbazolyl, carbazolyl, 8-carbolinyl,
phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothfazinyi,
furazanyl, phenoxazinyl, isochromanyl, chromanyl, imidazolidinyl, imidezolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl, benzothienyl,
benzothiazolyl and isatinoyl. Other suitable heterocycles are exemplified in Rigandy
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 of 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 isoquinoline.

Still more typically, carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-
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Rzs R4 ~Y-R R3-X/N/\ Rz zs (C) 20 wherein RI R2 R3 R4 Rs R25
R226, 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 Rl is aryl. Another embodiment of the present invention
provides compounds of formula (C) wherein X is Ci_CIO allrylene, C2.10

| lkanylens.an 2 b0 AIRVGNS 2 Mggq%gﬂgogﬂ Jekalhepresent

invention prow es compounds of for &reim terocylic

DXHEEREY bragddimEhtds frevpradent mmmmﬁv@egrm@u Rdeyepinyl,
{)qyyegﬁmgﬁ p@&@ﬁ@k@; R531:i§rh MEglwﬁﬂ&&?pﬁlﬁﬁf%mtgﬁ%ﬁ?gqe Qisa

on iS ar nother emhodiment of the present invention
provide ”p%ouﬁ%%%? SPRADTEC 5D 308 P iSrE M, QSIS SIS R DRI
Eis:ephe;nytomﬂ Ehésmmén@ﬁondmmﬂhpﬁM%@{esmﬁzmmmmﬂfMes

her Jsoxaz Ie stituted

EV&V%%I(%QUP %%@d arl% (#hg%slﬁraﬁﬁgz??yef embod c}%y]ﬁe mreéséjr}’tLT oline,
Zﬂwﬁw&@@oﬁrﬁé@@%@@&n@gb@#mrﬁtm@pMemmRa@smwe 2-
isuhaBulo W R T Whers (s 00Rd B9dM s PhEM LT,

comf)ounds of formula (A) are optionally combined with
pyrrolidine piperidine, piperazioe, indole, pyfazoline, indoline, imidazole,

imidazolidine, 1H-indazole and isoindoline. These and other N-containing
heterocycles are well-known to those skilled in the art, and their linkage sites are a
matter of discretion.

Sulfur containing heterocycles are bonded through carbon or suifur. They
include oxidized states such as -S(=0)}=0). In general, they are linked in the

compounds of formula (A) analogous to N-containing heterocyeles.

5 N 34 A 14

“Alkoxy”, “cycloalkoxy”, “aryloxy”, “arylalkyloxy”, “oxy heterocycle®,
“thioalkyl”, “thiocycloalkyl”, “arylthio”, and “arylalicylthio” 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,
cthoxy, propoxy, butoxy, thioethy!, thiomethyl, phenyloxy, benzyloxy,
mercaptobenzyl and the like. 7

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

Any substituent designation that is found in mors 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 possiblé protonation states, it will be

understood that these structures are llustrative only, and that the invention is not
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pharmacologically acceptable excipients. The compounds of formula (A)
are administered in therapeutically effective amounts to subjects (humans
or animals) in need of antiviral therapy, in particular for inhibiting the
infection, growth or replication of Flaviviridae and Picomaviridae, 15
especially BVDV, HCV and Coxsackie virus. The invention further relates
limretethachafisategring anitdrahromporiis] yiehcanprisesf fieviding
a compound.of formuyla and determining. the.anti-viral activity of said
Cor %UOEJQ rsmal.'eﬂs%n\(/{ve%%ﬁ %@ ‘g(l:toﬁle%? ?ﬁ?f’n@%ﬁ%&ﬁ‘fi%ngon%’etabolite of the
compounds of 20 formula (A) made by the process of administering a
compound of formula (A) to a subjgect.and recovering the metabolite from

the subject. The invention also comprises a method for structure-activity
determ%ﬂﬁ'@ﬁ%fl drErstinsTafish ey iresnappoised Fhiavins fhochanicel
forRelaR2NAY BB Wheren thasHRStrURNE siaseARiNgd W@1y-occurring or

2004/005286, camprising reparing a compound of formula (A) in
R A GBS Gt M T R s G SERELY S 200M B8 andl
KR)ctetbomippigiie abtidHCyraativityoot trencompobisd/odrsteyn(edrodis,
v%%a—}'g‘rl %h%sDe gDrlozl%IS:er!uPeTinol%eo SEd-fl; c I%J‘JllNo\xl Erlg Eg)eNaﬁer linking the amino acid to
the remainder of the compound of this invention.

Optionally the amino acid residue is a hydrophobic residue such as mono-or
di-alkyl or aryl amino acids, cycloalkylamino acids and the like. Optionally, the
residue does not contain a sulfhydryl or guanidino substituent.

Naturally-occurritng amino acid residues are those residues found naturaily in
plants, animals or microbes, especially proteins thereof. Polypeptides most typically
will be substantially comprosed 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, unnatiral amino acids, for example, valanine,
phenylglycine and homoaxginine are also meluded.

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 g-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 protecied during
synthesis of the conjugates). -

The amino acid esters optionally are hydrolyzaﬁle in vive or in vitro under
acidic (pH <3) or basic (pH >10) bonditibns. Optioneily, they are substantially stable
in the gastrointestinal tract of humeans but are hydrolyzed enzymatically in blood or in

intraceltular environments.
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I5 5 "Alkyl" means saturated hydrocarbon moiety 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 ring may
contain 3 to 6 carbon atoms (for example, 3-methylcyclohexyl). Within
this definition, the term "cycloalkyl" refers to the saturated hydrocarbon
moieties Fi | of 1 D ! l,

I A R S
SHEBN GO HEB G 15358t RSy )2 bperayy] e Goerghyl. suanidinyl,
B HReIRY | i2dolity b SmRaetiy b foxtyd, Samethvi-ibriybrarinatPylikdutirogen

1-hexyl, 2-hexyl, 3-hexyl, 2- methyl-2-pentyl, 3-methyl-2-pentyl, ..
RIS P B EgP Fmonever Kis
g&a&]ﬁlﬁtﬁw&&gﬁﬁyloﬁﬁﬂm@ﬂﬂ!&%cbtﬁ?yhg%&@@f&ﬂ&'dﬁmm%%véﬁfor

cyc tyl.an xyl,.cyc yl, ¢ tyl, cyclopentyl, .
o) et i e TR B P RO P B Sabir e
-BHelrblodrisde r dlditAY Havirid Front i 10-TH.caHhof Hieth8lgdikh as, for
{asansegnoteemienehtuliehyiisrelohepi o asamanyt,

"Alkenyl" means a hydrocarbon molety _Wlth east one site 0 oeﬁf)le
%r?&dzﬁﬁﬁkaﬁﬁa@é{hﬁﬂiéfgxhgm&&m%@é*ﬁ@%%?@@@kiﬁﬂabenzyi,
4qembinateniacueln-and, ByRic BArtiNsHHeAGY Gl BRIGRIBRY,

contain 1 to 3 carbon atoms, and each cyclic portion may contain. 3 to 6

carbon atoms. A site of double bond unsaturation may be in a acyclic

portion, a cyclic portion. In th&xastdmeerafta ety having a combination

of acxelle andiplie AR dCIEAK RS A Slig.alaanble band 26

unsaturation in eachi of the portions. Within this e?l_nltlon, fpe enn
wisyeip Rikiriyio sestels-to e 6 9bI6 bohelaseiuRaridabydRodarbonyl

sipgietieshatiarepychaidxamplesihe.tesm “allcenyl” include, but are not
limited to, ethylene or vin)él (-CH=CH2), allyl
Y generally is a single bond, O, C;.4 aftkylene, Cas alkenylene, Cy5 alkynylene

or one of said groups containing 110 3, usually 1, heteroatoms selected from O, S or
NR'". Examples include ~O(CHy)15-, ~(CHa)14~0-(CHy)14-, -S-(CHa)is-, ~(CHo)ra-
S~(CHz)1a=, “NR{CH2)y 5=, ~(CHy);4-NR'-(CHy)1 4 or C.10 cyeloalkylidene.
Typically, Y is -OCH;-, -CH,0-, Cy alkylene, Co.5 alkenylene, Cy3 alkynylene, O or
a bord, but usually a bond.

In general, YR' is not any one of H, an unsubstituted Cs_1o cycloaliyl or CI-
C6 alkyl. Typically 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(CHa)-~, ~CHo~CHz-, -CHz-CHy-CHy-, -CHy-CHy-CHo-CH,, -(CH3)p4-0-
(CHa)a4-, ~(CH2)2.4-S~(CFI2)2.4-, (CH,)p4-NR-(CHy)pos-, Caurp Cycloalkylidene, Cog
alkenylene (such as ~-CH=CH-CH,-) and Cy 4 alkynylene. Usually, X is methylene.

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

- beterocycle generally 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 3, total
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(-CH2CH=CHZ2), cyclopentenyl (-C5H7), 5-hexenyl
(-CH2CH2CH2CH2CH=CH2), I- cyelopent-I-enyl, 1-cyclopent-2-enyt,
1-cyclopent-3-enyl, 1-cyclohex-l-enyl, 1 30 cyclohex-2-enyl, and
1-cyclohex-3-enyl. The double bond optionally is in the cis or trans
configuration. "Allcynyl" means a hydrocarbon moiety with a least one site
ﬁ%ﬁgﬁl@ Cm]@b Fhﬁﬂﬂtﬁﬁﬁﬁﬁmﬁﬁ@o@ﬁmﬁﬁ%héﬂﬁé‘;i%le_ﬁ%ﬁl&% ,OY&HiE, Qkdhily
ination of acyclic an clic portions. The acyclic portion may
1gontéli% C%Drﬁ%]ilr%ﬁf' 8%0)&5}%%%atoms, and 35 each cyclic portion may
contaif oo raresituted mtomis' Wl iR thig-atefiitionythe aesprocycle
feveloalkynlyLafers, to &i@&pqﬁgﬁ&nﬁa&:r%e lydrocarbon moieties that
the t

are 16 5 cyclic. Examples of rm"aﬁcyﬁy "include, but are not limited

to, -CRCH Mcirconr srdrdiceatoyEidiery bniosC Ricyclobe flyinyhedive
siyffiycepganisacinsrnnaction with alloyh @J'ﬁ%%@%_k%&'%xé&%ps
refers to such groups with at least 2 sites of substitution. Such polyvalent
R %%“F%aﬁc%ﬂﬂf@ﬁf&e?fﬁmgé@éﬁﬁ&%ﬁ%ﬁ@@ fysiathyYE ke hoss diym
rﬁl@?éihwwm&ﬁﬁﬂ%%ﬁleﬂﬂh Hilraegfmys!?ﬁerﬁ& L35 4 &P@g{:ylene
-CH 2€ H2CH, CH2- éL %—grt e (s =CH-), -COC-, propargy
a%ogﬁégﬁ%rgcg%%\ﬁhp)?en]%ytr]y?%/yg%]ﬁgﬁ%%&:f% EH-). "Aryl" means an
aromatiésiiyiesen oo containmngditrahoiepicgdy denenalbycic 2xdre3nmalith
e & aadanAlomsRsAehodHnaLiug, A g sgroon atoms. "Arylallcyl”
yn

"arylalkgnyl" and "aryla I" means an-alkyl, allcenyl or 15 allcynyl
radical réSyeRlvEyelFctvhiERB I staMe FRRisHen toms ctipbiebiih &£3-10
defaiitah;orsp3 earkanalonds geplaced with,an AnradicalsahRical
S, Bgsteledle b Zptenchon .
apvhdptifiny| &shemb ahaphthiabgnzikt2rocycle; Ci_3 hydroxyalkyl, but
typically is an aryl or a heterocycle, and whers each of said aryl, aryloxy, aryithio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylallcylthio, or
heterocycle is optionally substituted with I or more R, R generally is positioned
distally to X. Optionally, R is not C(O) R*®.

' R” and R* typicaily are H, OH or alkyl. R'® optionally is not NR**R'S,

R® typically is H. |
- R generally is halogen. Optioriaily, R® is not C(O) RS,

RT, RY, R RM, RE R RP R R, RM, R™ and R typically are
independently H or Cy.1zalkyl.

R'?and R* typically are independently OH or alkyl.

RY ustally is H; Cy.pallyl; Cogg alkenyl; Co.g alleynyl; Cygg alkexy;
alkenyloxy; alkynyloxy; Cr.ipalkylthio; Cayo cycloalkyl; Ca o cycloatkenyl; Cuyp
cycloalkynyl; halogen; OH; CN; cyanoalkyl; NO,; NR*R*: haloalkyl; haloalkyloxy;
CEORY; C=0)YOR'™; OalkenylC(=0)OR'®; -OalkylC(=0)NRZR?'; aryl;
heterocycle; -OatkylOC(=OR'™ CEOMN(C: -4 alkyl), NCH)S(O)ONCrs 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
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naphthophenylethan-I-yl and the like. 20 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

AOARB:01ANRRGEH, @S adisycleni4; t%]RﬁS@G%%g%t%%ﬁ%ﬁbc;

10 ring afpms arranged as a 25 bicyclo [5,6] or | 6] Sy . |
hilegenhén Suhiehdtirsrameds mrsmyaRstarbdh, Hpically hindapradeitisn
heReaMNIRTTR Wilkiangeoi o kibs k8 axaeRt thatithgsnumber of carbons

typicalb¢ will xrange from 2 to 18 for ynsaturated hydrocarbonps and from 6
to 1Oa¢‘ora1a1#y$ 3%“#&3%8%%%8?{" 1&%‘,185%?@6 %%W‘ﬁﬂ%’i?@f 8°7,80r
cg-topmiyeredysingteybr fusedaingsystemisantaining et etier R or
RsteLoRione.selepCIgme-dieup  Conpipling of D. IV o S

Heterocycles optionally a irely drom ?(,: entirely saturated, or

contalv etk am B IARE Sitds whethssinaiiontwydicadridasisted bonds.
cMutinle helerpsyelic iNGsIENG ArIMArL.ob Which:cantaing Aheteraatamy) |

are 35 bridged or spiro. Generally, the heterocyclic rings will be aromatic,

A QUGPSR B ES e rings. Examples of heterocycles include
oxazagytealkyls aiorihelinyh 1 digiesycloalievsiftiacycivalkemiiene,

rdyl, .dihydroypyridyl, tetrahydropyridyl. (piperidyl), thiazalyl,
R B e D S Byt  toms.

upyiay dlidihyQ yrsabling hahsidatioldd etitaBoiybivef rofuttamytypically it is

- sibiznaphihalenylzimdglyl a&%@kﬁﬂ%ﬂﬂf@ﬁ%ﬂ%@%}iﬂ% : ,lniitro OT Cyano.

benzinlidazolyl, piperidinyl, piperazinyl, pyrrolidinyl, 2-pyrrolidonyl,
S&,}Wﬁ q@%&%ﬁgﬁﬁa&e& with 01}/ Wf[t)gout bon)és. Ra%)grdiess 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.

Haloalky! 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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10 bis-tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, azocinyl, triazinyl, 6H- 1,2,5-thiadiazinyl,
2H,6H-1,5,2-dithiazinyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl,
xalthenyl, phenoxathinyl, 2H-pyrrolyl, isothiazolyl, isothiazoledinyl

1@9@5&%@&%%&%%&@%%\{%{““ iVl %ﬁl%/ﬁ?étgéﬂé’&t the

dazol Y, pu

rroli ndolizinyl, isoindolyl, 3I-I
%&ﬁ ??%%Rﬂ i56% ﬁﬁ%@?ﬂq%rh@/ WrtrardanyPeaphmyaain i girekamsy,
Quicazolinytdignaling m@sﬁmﬂe&@dﬂ carhazahdy cathazaiv fosarolnybht

hen nthr [ I acridin I rimidi phenanthrollnyl phenazinyl,
t%ﬁeg m%fﬁ lflrcaaz%?r%/y g% x%}ém eiéochromanyl chromanyl,

|rn|daz'ﬂimmw;mmmgbhnﬁur%rgymmmm¢h@ﬁmmwbrmmr@m;ylthe
m%,s{m&g@hnyl quinuclidinyl, oxazolidinyl, benzotriazolyl,
benzisoxazolyl, oxindolyl, benzoxazolinyl, benzothienyi, benzothiazolyl
and isatinoyl. Other suitable heterocycles aréexemplified in Rigaudy et
al_, Nomenclature of Organic£
53- 76 and Fletcher et al.,
Chem Set 126 (1974) at 2

this invention is not critigal, but those skilled in the art will recognize
substitution sites thag-dreNgptimal for compound stability and/or ease of

synthesis. Carbon bonded/hetero ycles typically are bonded at position 2,
3, 4, 5, or 30 6 of a pyfiding, posi on3,4,5 or6ofa pyridazine, position

2,4,5,or6o0fa pyrlnaldlne |on 2, 3, 5, or 6 of a pyrazine, position 2,

3, 4, or 5 of a fiuan, tetrahy rofu an, thiofuran, thiophene, pyrrole or

tetrahydropyrrole, position 2, 4, of 5 of an oxazole, hnidazole or thiazole,
Fyrazole, or

position 3, 4, or 5 of an isoxazole,

having antiviral activity as determined following the procedures tanght 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 S A.

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 fbrmu}a (A)
1s 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

OXO.

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

administered to a biological system generates the drug substance, i.¢. active

24



10

15

20

30

35

isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an
azetidine, position 35 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3, 4,
5, 6, 7, or 8 of an isoquinoline. Still more typically, carbon bonded
heterocycles include 2-pyridyl, 3-pyridyl, 4 18 5 pyridyl, 5-pyridyl, 6-pyridyl,
3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6- pyridazinyl, 2-pyrimidinyl,

pyriniding ’rés'xﬂyHﬂ%%e@iﬂ%%%r%}bgéﬁéﬁg%? g%;%ﬁ%ﬁ%ggen

5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazo .

BT oGRS e BORIGHoAlirogerisrreamoDR iy piEsiria i
teashan-alenty Hhesenelude ofoiexamplers Resitipn kafpziidioesdhaikidyl,
| 10 azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, | -piperidinyl,
2-pyrroline, 3-pyrroline, 2-imidazoline, 3-imidazoline, 9-carbazole,
4-morpholine, 9-alpha or f3-carboline, 2- isoindole, 2-pyrazoline and
3-pyrazoline, and by analogy, azetidimedpysrole, pyrrolidine piperidine,
Diperaging, ne. indoline. imic o imi lidine

T e e oo
hettroalirs e arabl-Rivsive s tedaskilldesnathdabite Hnrlichsl sinknye

RS @é@ﬁtﬁ@&ﬁmcm@mm@wﬂ#&ﬁ&aééaﬁﬁg\,gpﬁ%égﬂ%%@ﬁﬁéaﬂy,ded
e OxXl

thrQugh carbon or sulfur. They inclu ized states such as
%@ﬁ%ﬁ%%ﬁ%’&@#@faﬁ%w eIk i AT e S BBt RS ST IR
HAnalofeusai-spplainingolBtedacytlesT A0t ey Ocloal kary",
“aryloxy, leydoxy”, “oxy heterocycle”, thioalkyl”, "thigeycloallcyl”,
el Xlé;malg%%f%él cﬁ%%ﬁ%'% ﬁggﬁgns% Clﬁlffu%ﬁg“-"a\\/@%{érﬁeﬁtsﬁlgﬁ a I?y :

Lyedoariofuhbphest, ary bRyl dlespaetivplodmeratisdticdtocareorygdangtom
Qs uLAMIN IR RIS BoRdHSHCR A R BOt lipited {9, MEIHoXY.

ethoxy, propoxy, butoxy, thioethyl, thiomethyl, phenyloxy, benzyloxy,
efﬁcac%/(. E)Ax “Srod%/ug’ "8 ﬂ’iel/S a covaler)iltiy modified gn og of >E/L thelyapeuticgllyugctive

compound. A prodrmg moietyof course can be therapeutically active in its own right..
Exemplary prodiug moieties include the hydrolytically sensitive or labile
esters (~CO2R") of carboxylic acids (~COzH) or other functional groups with an
acidic proton which is bound to the imidazo[4,5-c]pyridine compounds of the
mvention. The R’ group of such hydrolytically sensitive or iabile esters may include:
(i) acyloxymethy! esters —~CHOC(=0)R; and (if) acyloxymethyl carbonates
—~CH,OC(=0)OR™ where R™ is C;~Cj alkyl, C;—~Cy substituted alkyl, Cg—Cyg aryl or
Cs—Cnp substituted aryl. A close variant of the acyloxyalkyl ester, the
atkoxycarbonyloxyalkyl ester (carbonate), may also enhance oral bioavailability as a
prodrug moiety in the compounds of the invention. An exemplary acvloxymethyi
ester R group is pivaloyloxymethoxy, (POM) —CH,OC(=0)C(CHz)s. An exemplary
acyloxymethyl carbonate prodrug moiety is pivaloyloxymethylearbonate (POC)
~CH,0C(=0)0C(CHs)s. Cleavable moicties capable of acting as prodrug
functionalities are optionally linked at any tolerant site on the compound of this

mvention, for example R® and any of its substituents.

Excluded Compounds
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25 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. 30 When a group is
stated to be substituted with "one or more" of another group, this typically

meansetey 3 SHESIHEM SRR dwa A% 3 YRt ents CEhPse-al Siib:

in the art will also recognize that the compounds of the invention may

BretsHrIRay trerint Fotolssnn eiles veperay off ety other
shingsvitherpkl-atihein envirenaieflay¥b)e:tTe ity ctis abforcatibag provded
herein 35 d{? ' tl?e ompounds in onl%/ one of several pos ibl%1 h
PRGBS R T U 8 “CAr R SO G T R4 ny Other
dhagtoativecsrtyyiiall tvatlthesinfentiemizatain 8: hdimited to dnyagd articoian
m&%% 8%%&%789%@3%%%8%&}@ i£d fgrms of the compounds are

t f

intended to fall within the scop e invention. Amino Acids
"Amindl&atersratéps s ia sEibicaervetnireincampolalilecpriding thdbe

- shemigahnle formuia,H2N-CHR28-COOH, wherein R25 is a side group of

a naturally-occurring or known synthetic aminp-acid, The aming acids
option&Hly aré%iﬁﬁ&%ﬁt%’(ﬁ’%ﬂﬁ?tﬁgd%c%r%n Rpftaly 8F £ RFROANmeHL &F
ohei thorebearbaxyoraminR groLRS R ivire therditise lgretps argen the

saurjnec &Qy m-gf‘rx%%_(_alfree gu‘tgl([ﬁigg Ct)iL]tezarI'gl 0 acid to the remainder of the

=8Za-D1C -4~ =008 . . . .
ompou is ifvent tional y the dmino acid residue is a

hydroghbbic Fesiehmepsunt iad-Ranpeodini-atlptrol ety amino apias y)- 1H-
eydoalieWaminapcids anddheilikg-ORioRaly & = phenyi substituted in
para with OH, R* = H, R*= piperidinyl, and R*, R = H) ( as disclosed in example 52
of EP 1132381);

(¢} The compound is 4-{5-2- {4-[Bis-{(4-fluorophenyl)-methyl]-piperazin-
1-yi}-ethyl)-5H-imidazo[4,5-clpyridin-2-yliphenol (X=ethyl, Y=bond, Rl= phenyl
substituted in para with OH, RP=H, RSZhetermycle 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 54 of EP 1132381);

(d) - The compound is 4-[5-(3-{4-[Bis-(4-fluorophenyl)-methyl -piperazin-
1-y1}-propyl)5H-imidazo[4,5-¢]pyridin-2-ylipheno! (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 cémpound 18 S-(phenylmethyi)-5SH-imidazo[4,5-cJpyridine
wherein phenyl is substituted with CONRR*® and R'*is a branched C3 alkyl and R*®
is phenyl (X=CHy- ; Y=bond ; REZhydrogen (R=H; REthenyi substituted with 1
C=0) R, wherein R'® is NRP¥R', with R” and R a branched Cgallyl ; R* = H) (as
disclosed in example 35 of US 5,302,601);

() The compound is 6-(5H-imidazo[4,5-clpyridin-5-yl-methyl)-N-
{(Imethylethyl)-N-phenyl-3-pyridinecarboxamide (X= ~-CH,- ; Y=bond ; Rl=
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residue does not contain a, sulfhydryl or guanidino substituent.
Naturally-occurring amino acid residues are those residues found naturally
in plants, animals or microbes, especially proteins thereof. Polypeptides
most typically 20 will be substantially composed of such
naturally-occurring amino acid residues. These amino acids are glycine,

h?lﬂ&%’_éﬁg_‘f@@?ﬁ Aeyeing; isqleueing %ﬁ%ﬂﬁ@(&?@gﬂegﬁ SEEIRRE wherein
methionine, glutamic acid, aspartic acid, ysihe, %y roxylysine, arginine,
Ry didife, Boherltarinfh e i5p8sne, agdtoprhenptolisdlissiorarkiaipample 6
oglutpamiine sy hydroxyproline. Additionally, unnatural amino acids, for

example, valanine, 25 Hen lglycine and homoarginige are alsq ingluded.
Genelélly, 3#%3?8?68 3}55%/1"2’%?&%18%8’?@5?5} frorédiie i€ shpfiidted with
hadogrnin® i Rakti o6 glrittsrudithinetbeysko perefibitadny prtion tootnineyte
eua.acids, finasdlamens PRIFINET e, AR general e grampor
a-catr%oxy group of the amino atid are’Bonded 1o the remainder of the

apddiecete cither edfboaindr mrminiicdergretind irfltieaisinwadidsideltalas

19pRerily arenatLaed o @@J'&?a%%ﬁ,*?&ﬂ%e‘&{%%o?@ﬁ%@@
compound (although these )%rgoﬁgs may need to be protected during

°§§}Wﬂ?é§fs(‘i§fqﬁélﬁiﬁﬁlj%%§ &nino acid esters optionally are
hydrofyzableriie ¢itarpiii Wit dingienaaitit(RH-<3)19t- basic,(ak; x10)
cgnditiol ionally, they are substantially stable 35 in the,

TRl 2ot SRR BRI eHb R SR LA mYah bt
sobsituint &0 IUBF envirenETRS. CORE 286 suiatiyiisFCE Cé: atiyylallql 26

@Ik@y&&%ﬁ&%gd with amino, carboxyl, amide, carboxyl (as well as esters,
as noted above), hydroxyl, C6-C7 aryl, guanidinyl, imidazolyl, indolyl,

sulfhydryl, stfexrRIBPaHd & afkihdspimedraly ol [3-Hiffoieidezo-14,5-
¢lpyridin-5-yljethyllthio]-phenol hydrate and/or 2,6-bis(1,1,-dimethylethyl}-4-[[2-
(5H-imidazo-[4,5-cIpyridin-5-ylpropylJthicl-phenol hydrate (X=CH*CH ;
Y=bond ; R'= hydrogen, R*=H, R*=thioaryl substituted with three RS, wherein R®=2
branched Cialkyl in meta and OH in para} (as disclosed in example 6 of
WO56/12703);

) The compound is 5-{2-(Biphenyl-4-vioxy)-ethyl]-5H-imidazo[4,5-
cIpyridine (X=CH,CH,, Y=bond, R'=hydrogen, R*=H, R*=phenoxy substituted with
I R in para, wherein R'7 =benzyl ; R*=FT) (as disclosed in WO96/11192);

&) The compound is 5-[2-(4-Phenoxy-phenoxy)-ethyl]-5H-imidazo[ 4,5~
clpyridine (X=CH,CH,, Y=bond, R"=hydrogen, R*=H, R*=phenoxy substituted with
1 R' in para, wherein R' "=phenoxy ;R4=H) {as disclosed in WO96/11192);

)] The compound is [5-(4-Fluorobenzyl)-5H-imidazo[4,5-c]pyridin-2-yl}-
methylamine (X=CH,, Y=NR'!, wherein RM=methyl, R'=R%=H, R¥*=phenyl
substituted with 1 R in para, wherein R® is F, R*=H, R*=H) (ag disclosed in
EP76330);

(n1)  The compound 1s 2,6-bis(1,1,-dimethylethyl 4-[[3-(5H~imidazo-[4,5-
c]pyridin-5-y!)propyllthio]-phenol hydrate (X=CH,~CH,-CH, , Y=bond; R'=
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to form a proline residue taken together with the amino acid a- However,
R28 is generally the side group of the naturally-occurring amino acid
disclosed above, for 10 example H, -CH3, -CH(CH3)2, -CH2-CH(CH3)2,
-CHCH3-CH2-CH3, -CH2-C6H5, -CH2CH2-S-CH3, -CH20H,
-CH(OH)-CH3, -CH2-SH, -CH2-C6H40H, -CH2-CO-NH2,
m@wge@mé:ammﬁﬁppﬁdﬂﬂ@ﬁﬁwtaﬁhﬂr@ H22:GRENR ‘«Chi2)hbiH2 and

H- nidi 3-yl,
%%1 i%l)%é\gh‘md&: oxybe; la_ﬁ?ﬁ%%z% QS?/:} %%e:trig?(%%%nyl)/and
ethoxﬁ@henﬂhqmm‘@la?‘@“@rﬁ%%m@ﬂ%g@h@mﬂy)@@%ﬁéﬁﬂomatlc
iRgisrgayie: teghwith dr 2 Pe5LRE puhergin RE iehalegep, &d,.18

alkoxy; or C1.18 haloalkyl. Typically, | Rl'is phenyl substituted with 1; 2 or
S%%W@%ﬁ@%ﬁm|91fm&oW%W1§ener%my¥é gsihgredisingedinc)-6
Wihytene seRr-6 allcenylene, C2-6 alkenylene or one of said groups

Eamios TS B A5 ﬁt‘fa%%%?%fg e BT siego 4.5
HCHEIE 4X SRR TH.,, YRR, H@dr@n((&?#ﬂil?@#}iﬁéﬂx@@b&ﬁ)ﬂ:&de@r
S IRaxRalodans TyRical su%st%m%gﬁ gﬂ%? Alkylene,

ynylen

C2-3 allcenylene, C2.3 e,0or 2 ut usua abond In
distrersl YR QEGbEI8RY one of H, an unsubstituted C3-10 cycloallcyl or Cl-

C6 allgyl. Tymr«E@UMrP{rBufﬁiP@@{Qr[mlﬂmﬁémﬂiﬁﬁ%%%ﬁ% ically -sx1-

trlhalometh I) phenéé_(a usually substituents jn_ortho or meta). X

i Zh LR b i S A L R
shw‘rmaﬂmﬂnsl ﬁa‘iﬁmgm inteaghalf-heteceatemstitpically QuarnShExarnples

(Ian%ugfa % 2}"—}’ (%Zéﬁlé CH2-CH2-, -CH2-CH2-CH2-,
Hist S iz 40

The compound is 5-[3-(4-Phenylmethyl-phenoxy)-propyt]-5H-
zmldazo[éi,snc]pyndme (X=CH,CH,CH,, Y=bond, R'=hydrogen, R*=H, R*=phenoxy
substituted with 1 R® in para, wherein R°=benzyl; R*=H) (as disclosed in
WO096/11192);

() The compound is (1H-Indol-3-y1)-3-(2-methyl-SH-imidazo[4,5-
¢Ipyridine-3-carbonyl)-phenyl]-methanone (X=-(C=0)- or SO;, Y= CH,, R'=H,
R*=H, R*= pheny} substituted with 1 R, 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-SH-imidazol4,5-c]pyridin-5-
ylymethyl]-benzoic acid alkylester or 5-[4 or 3~(alkoxycarbonyl-phenylj-methyi}-2-
methyl-5H-imidazo[4,5-c]pyridine, in particular 4 or 3-[(2-methyl-5H-imidazo[4,5-
clpyridin-3-ylymethyl]-methyl ester (X=CH,, Y=CH,, R'=H, R*=H, R*=pheny!
substituted at the para or meta position with one R!7, wherein RV is (C*“O)Rl8
wherein R'®=alkoxy) (as disclosed in US 5,486 ,525)

{t) The compound is 5-[(fluorophenyl)methyl]-2-amino-5-H-imidazo[4,5-
cl-pyridine (XR® = fluorobenzyl, Y=NR*! with R '=methyl, R'=H, R? &, R*=H) (as
disclosed in US 5,137,896);
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(CH2)2-4-, -(CH2)2.4-S-(CH2)2-4-, -(CH2)2_4-NR1-(CH2)2..-, C3-10
cycloalkylidene, C2-6 alkenylene (such as -CH=CH-CH2-) and C2.6
allcynylene. Usually, X is methylene. R3 generally is aryl or a heterocycle,
typically an aromatic heterocycle. The 35 heterocycle generally will
contain 1, 2 or 3 N, S or 0 atoms in the ring usually is linked to X through

b dt t |
e G e G S e T
mo@arw—yimmbqumhmw (X%enﬂmqéwwsﬁﬁﬁélﬂwm‘hﬂ
WhekRZ fypicallyiis arytona IR@te f&é@'&&%&@&&ﬂ&@%‘&%‘??@wh 1 or

more, usuall i oré R'O.R in some embodiments of the

inventih. M éﬁ&?ﬁ%@oarrﬁés éré%ﬁ‘éﬂar@péﬁg}yé%ray&aa(ﬁre@rﬁeuhrémemﬂ%
suhiethrrsabeRyeices &iﬁt&ﬁ@w&fmﬂ%wﬂh @Réaur@éﬁcbeﬁﬁﬁaiuﬁated

rorpatic or§ n ste n fro S that
B T T g ot S A
Tafhetit/hgterocycle where heterocycle is defrned above Q is a spacer
group nd ig;not | )icA ¢l ont 15 from no
to 3 a S, gglﬁréra #qugldol-%gga%suaf@p% ﬁ}% {%@L’d%rca%/v %sp o é% e
%WH%W%M&@M@W@S-@@CMWGWL@ EyEBal®hyl, C7-lo

ysiealynyi-halagan ards anviaxy.jerdthior alyisioxide.aauisuions n).
arylsulfonamrde a@;l{lalké% )Qallcyloxy (optionally an benzyloxy);

&Pﬁﬁﬁ%%ﬁ?a“(‘éb% afty & BéRyithio); a heterocycle; CI-18 hydroxyalkyl,
but ZQﬁyp|c£tt)tn§oarncar)ﬂmﬁcalbﬁ§emwolmdamdn\@hgr e@acheot saad aryl,

Eyloxy ., ar 0. squone arylsulfonamide, arylalkyl,
igF 37?3)%/, ary 75}451% i(}q?reterij

aryla lkylthio, or cycle is optionally substituted with | or
more 19 REpgenerdtyprsioditorsedipounds 19 and 20, of Kiyama et al

“Chern. Pharm. Bull. 43(3):450-460 (1995); and

{zy  Compounds, particularly compound 14, of Medereski et al, “Tet,
Lt.”48(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 C_1¢ cycloalkyl, or Cy.
s alicyl.

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 NRY with R €y ¢ 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
piperidiny] 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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distally to X. Optionally, R17 is not C(O) R18. R9 and R18 typically are H,
OH or allcyl. R18 optionally is not NR'5R16 25 RS typically is H. R6
generally is halogen. Optionally, R6 is not C(O) R18. R7, R8, RIO R" R's
R14 R's R16 R20 Ru, R23 and R24 typically are independently H or C1.,8
alkyl. R12 and R22 typically are independently OH or alkyl. 30 R19 usually

is H; @%lé—&ﬁi@ﬁhrﬁglgl f&haél 2 |ﬁﬁ%ﬁﬁcﬁ%ﬁ{%ﬁd}?’?ﬂ&lﬁ&iﬁ(ﬂﬂiﬁmfhia{l?@ﬁﬁ&gﬁ;
llcynyloxy; CI-18 allrylthio;: C3 ,0 cycloalkyl; C4- oalkenyl; C4
R R s P AT P G OB v CaTage
cobloal ibylioxy:d ©(cOIRBE, IDETS)ARIB Paalk s IYIIEOXRlS, comparable
= - aryl: cvcle: -0all =Q)RI8.GFO)N(C1
%%%%%&Ng(l )S(O é%cﬁgbﬁfﬁ?%%ﬁgé)y?gg%k%%/%%ﬁé%/% yloxy;
P eA AN EE B reap s b IS P Ebst b ted tncsubstituted with | or more
=0; NRgD b@ﬁ&%%'f‘ﬂfﬁ/iﬁl%ﬁf&%fgﬁhﬁ | KlsQh g2 M alkudrsiibstituted
y allcy

heterocycle; heterocycle linked to R'7 b I; allcoxyalkoxy or halogen.
RS AN B S SRR O B perticular
andepenstentlyy,halbgen].N(R2 R21 ), alkoxy or halo-substituted alkyl or
alkoxy..R25 and R26 usually are not present but if they are then typicall
they arte SRR P HS PR R R Lo it e Mt TE R
BraRpB, Hithldy &m@am 648 iséie@_te:éi_eféorﬁésf@)l,tﬁg)f)%d 1G NRu2P)es 1
HSuB . Miypiealy IS rnARNatic Jing; paually Siagle ok lwn used,¢

rings, and containing 4 to 10 atoms. Usually, M is hydrocarbon, but also

Gptisteaty Eompiists 223Be3a0gazAlY 601 pigte it/ 27929, Examples 1-
20 and 45 of US Patent 5,227,384, Examples 3 and/or 11 of WO 96/12703 and/or

compounds 3404, 347C, 349C, 351C, 355C and/or 356 C of WO 96/11192.
The compounds of this invention optionally exclude those in which xR is

equivalent to the substructure ——(CHz)mHet—C(O)-N(RE)(Rz) set forth on column 1,
fine 41 {o column 2 line 24 of US Patent 4,990,518,

The compounds of this invention do not include the compounds expressty
disclosed in the patents listed in the Background of the Invention above, in Chemical
Abstracts ace 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, 138-171 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 columm 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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 structare, ffmff\?%‘}éﬁ

Q usually is a hydrocarbon chain, typically a normal or secondary
alkylene, 15 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 R19, but if it is then typically it is substituted with one R19. R19 as
substituted on Q usually is halogen, nitro or cyan. Substituents optionally
oRIR HsigRAtedithAE iR WRIRdS ReaA 5% of bondhndigaiong. .l a
substituent is polyvalent (based on |ts posmo int e structure referred 20
e FatfdhesiRfand all possible orientations of the substituent are intended.
HanaIkyI or haloalkyloxy typically ang;+GR3 or -OCF3. The present
inven n rowdes a poun of Formulaé ) of the follo the
SO ot R R rAPADIR, RSHctEined
coohowimt theiprotedur&sgaughbthrdugtoUtlibe 25 peefiicationnsudhegs in

S i

Activity™ | ples Secti ef)aratl IS compound is taught

throudhe PR B Gfititions Sutiraeii BxtedhsdenTiepre sehtiasédston

abUrtherpravidesiacompoung effaormytieAhethe: rLQ FOlOWINGL BIUGHES,
tél}:lﬁebcompounds or to their metabolic products which retain immunologicaily

recognized epitopes (sites of antibody binding). These immunogenic compositions
therefore are useful as intermediates in the preparation of antibodies for use in
diagnostics, quality control, or the like, or in assays for the compounds of formula (A)
or their novel metabolic products. The compounds are useful for raising 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 proteim.

Conjugates of the compounds of formula (A) with immunogenic polypeptides
such as albumin or keyhole limpet hemocyanin generally are usefud 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 unpfotected compounds 6f 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-
reactivity is 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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| _ CF, F having antiviral activity as determined following the procedures
taught throughout the Specification, such as in Part B "Methodology For
Determination Of Antiviral And 15 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

RiAdenRans: il e upslersingd, thatthe Londs Ak EESE LSRN

that tg%aromati nature qf the nucleus of formula % IS preserved, i.e.,

TRASR O PR SRR S0P £ SV FERRVAR FEs BN s Fad gt
examplean’sRAGwilt, heabsenrnit thesing Ndp whiell, they-ae, bostethas
indi in,the formula is linked to.a flanking ring carbon atom a.
e J e B G R SR ISR S Bie, |
basietvwhitbiis wonyeeasyiniidabddtin, tel formute dsiinkel s tsrides.
ﬂ%&%ﬁr&&a&%@%&%@mﬁ%@%ﬂ% BRI iostPug saRpalomaicys

accommodated by other substituents, e.g. where R2°or R4 is 25 oxo. The
FepmMSHrGdeut B HEREHe RAYRERERS (5 BRly CsrhBEtmEbt s whehe
pslnministeratl teanbiniogital sysergenelatesihedvgspbstanss, i.e.

active 24 S%dient, as a result of spontaneous chemical reaction(s),
I

CRIVIE-Ea A HEE" CHEMRIRET I AESTRST SRBtSIFsS; MbTBY fetamtieods
m#t@rhbmﬁbfe&cﬁomé&)u@tp{g&iw@ﬁs ?:@husrwmgﬁaiiemw@dﬂiﬁcbﬂha[ﬁg;@re
latentfQ 18&9&@5%%8%%?Ai%i%“iﬂ%%%%ﬂﬁﬁ%ﬁ%%&i?{&dr% 55 Sxotgin of
the compounds herein when substituted with appropriate se ected

HRrERsR Rt ssdp bapusicsiduthgrasvsislitade Thssinkies ablide
fuBGHORAL BFMRR ng antibodics specific to the epitope in question as opposed 1o

the immunogenic substance.

Typically the polypeptide is conjugated to a site on the compound of the
mvention distant from the epitope to be recognized.

The conjugates are prepared in conventional fashion. For example, the cross-
Iinking 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, tynically, 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

. dertvatives 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 inscluble 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 hydroph.ébic affinity colummns.
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which separate from an active inhibitory compound during metabolism,
systemically, inside a cell, by hydrolysis, enzymatic cleavage, or by some
other process (Bundgaard, 15 Hans, "Design and Application of Prodrugs”
in Textbook of Drug Design and Development (1991), P.
Krogsgaard-Larsen and H. Bundgaard, Eds. Harwood Academic

Publi ers . 113- %.T ese prodrug moieties can serve.to enhance
solubi |ty? gb%%r%t%ﬁ@n hxpl%%%l |c(|5tS to %Fﬁ)ff‘l nﬁﬁ??ﬁﬁ% ﬂa]éﬂ(\)}/(()el%/z,eg eneymes

iperrgiiapitiyohrd leffiebiog IAMBroassay terawt a Tovalamiyndotified
oSnaiRaat e ARG ticaAcS AComPRYR LRI folety Of

course can be therapeutically active in its own right.. EXemplary prodrag
SPRETENES iRETRIBBRE Ny BApERlIgnat sl Shiibiregssie FIUED2R') of
heﬁﬁbﬁasglijaﬁ'ﬁg@ éz%@ﬂfbb&%@ghje;hﬂim@ﬂdmbgmaﬂﬁlwm@fﬁ%@ddﬁ@eﬁ! oton
. which.is bound to the imidaz -c]pyjidine compoungds of the invention.
S S aeh YR OEATY S e P BRSTE CRRE e e
temffinspyieepniethyhesterdacGrdQE=Q)ROS, ddritiacuoxianattyiher
: -C = is, Cl-G6 alkyl, C1-C6 .
uﬁﬁ%&%ﬁgg %%I'k %C? &2%%%%%%&%5%&% pa‘% : %?%&n\?ariant
C@ﬁ%l%@%ﬁ@é@&ﬂ wster camengcRibsiiosslanybasés fsarbonmdy,
usBayoalse Anhance aralpigrvalapility R arnRrdrigmeialyLindhe

compounds of the invention. An exemplary acyloxymethyl 30 ester R
group i SRARSHEY MEHIRY BB RfF 11950 St 3o ss@ifiblary
batyloadinathybea dhanate piodie gl tietidgnoial pyloxysmethylgsibonate
¢ @%%J [GH20C :F) QC - Cleayable moieties able of acting as
e B R R I R R e 2 Srene
keewpoundibbeispineeritdie feisexdivmlecRsidotamobflits webdtintiemtss 85
wWaIHUESH COMIPOUNdSuitable site for labeling is R17 or R10.

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 o a subject

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

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

arte;%aily, parenterally or by catheterization. The therapeutically effective amount of
the compound(s) is a flaviviral GIL picornaviral growth inhibiting amount. More
preferably, it is a flaviviral or picornaviral replication inhibiting amount or a flaviviral
or picornaviral enzyme inhibiting amount of the compounds of formula {A). Thisis
believed to correspond to an amount which ensures a plasma level of between about
1ng/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 mgto 1 mg per day per kg bodyweight for humans. These

are starting points for determining the optimal dosage of the compound of this
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25 5 The present invention excludes all compounds expressly disclosed in
any prior art reference (to the extent the reference is effective as novelty-
or inventive step/obviousness-defeating as the case may be) set forth in
this application (as well as any compounds disclosed in any reference
patent family member) and and any other compounds over which the

iaaimsef s ArplcatianaraInRLBRYshat A0NEPOSSERAR dPHRveRlye

Step or are obvious under applicable law. The present invention excludes,
B EREREERPEN ISt eraRg dothebgeh eraBR A IR R  where (a)
mnytiohiliey sisosiétBstisnXand, d¥irBiBEn 4, M areicephalospoiin e
wherein the substituents X, Y,.R', R2, PE?) R4, Rggare an zafic lo group,
R R SRR St PO e e e TEVE
aartipo urelds Gi{Empipeskil diyhe thgih2y(detinaaroXpHerytibally sffective
Amiiag it CARdinGy SR DEATIG (SR, DA R i PUSIH oot
substituted in %}gra W%zl OH, R2 = H, R0 = plpe"}ll mﬁ, and R4, R5 = I—S!]jl(as
Wi pEcH PR EmpR BsesrErlaigoneeye Sogrecapelingrending
b2 {AiBisA -tuenaphesyd (reathy thPIReI&4 condition and the nature of
-yl}-etii i)-EH-ég{édazo[A_f,S-c]pyridln-2-yl]phenol (X=ethyl, Y=bond,
C:(ffﬂ%‘?vfw SOBEGERET i hara with OH, R2 = H, R3=heterocycle with 2 N
heteroatamsywheieinl mnkeNristiebsiiteshwith anapidikyifeansistng;of
Phenyl)2, wherein each phenyl, carries an F in para) ( as disclosed in
S A S R L A e SRt By
digifyaisireds. insfsphedig affethytingiplerdgipribed by Chou et al. in Adv.
BaylirRRRy N phimidazalf aqclnidioRayidehanalsautbryrhend, R'=
phenyl substituted in para with OH, R2 = H, R3= heterocycle with 2 N
IHE%ngWgélﬁcnbed 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 ECsq
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 03/007545 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 freatment 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

useftal 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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one N is substituted with an arylalkyl consisting of CH(Phenyl)2, wherein
each phenyl carries an F in para) (as disclosed in example 55 of EP
1132381); 30 (e) The compound is _
5-(phenylmethyl)-5H-imidazo[4,5-c]pyridine wherein phenyl is substituted
with CONR15R76 and R15 is a branched C3 alkyl and R16 is phenyl
coiTiot-of Yifs BeRghs &R =Ml QerRn R cdihy BRTRLERY st bstikiedwith |
C(=0) R.'$, wherein R'$ is NR15R16 with R15 and R16 a branched C6
O&’r&;’r PRgopLenaf Y 95 DYl Srycube HFIRe4FIE 35 of US 5,302,601); 35 (f) The
compound is 6-(5H-imidazo[4,5-c]pyridin-5-yl-methyl)-N-
(Imethylethyl)-N-phenyl-3-pyridinecarlggxaniide (X=-CH2- ; Y=bond ; R1=
26 5 hydrogen ; R2=H, R3=pyridin.e substituted with | R6, wherein.R6=1
C=0 R18 e rdifrpems 1L RIR PSreaablietdin R Bseduproyr apii L fi=
tiherehiasydiselesee-ka:exadnmients f@hﬁﬁeﬁi %ﬁ&@éﬂzﬁﬁ%ﬁ@)ﬂ drersempquUnd
isac ound wherein X=-CHZ- ; Y= bond ; R1= rogen. ; R2=H, R3=
S8 R B N e e Ry P gt =
afibistitd @ haliithch R ot s RV oD I8 prnthwheneniRi8with an

aﬁ@ﬁ&%ﬁ@@ Aan ﬁ%ﬁo@(ﬁi@%ﬁi a C1.18 alkyl, in particular methyl,
ethyl or isopropyl, C2.18 allcenyl, in particular 2-methyl allyl, or a C3-10

cyclodif§Fompsanistarejerspieiyler beptnbinie pesitiscio ety e S
ABQ, SER) ne L TH8CHMRURE IS RICOMPOMREWRCHRID Bl 4ositli= or

bond ; R1= 15 hydrogen ; R2=H, R3= 5-6 membered heterocycle, in
TSGR 3 BT RAYE A b SRSEL R oy AP Boelor
iS{=)Ri8hadxdbwhvdiein!ir' 831G eyctdadicylorm@hdQayctaalaenyl. (i)
RSB ORIPRL G % A1 PIS bR Doty Dt (G R IR 201 4.8
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 fo encompass not only forms of the compounds that are in association with
counter ions {e.g., dry salts), but also forins 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 salis which are prepared in this way
are salts containing Li+, Na+, Cat2 and Mg+2 and X+, 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 ag
hydrohalogen acids, e.g. hydrochioric 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, 2-0xopropancic, lactic, fumaric,
tartaric, pyruvic, maleic, malomnic, malic, salicylic (i.e. 2-hydroxybenzoic), p-

aminosalicylic, isethionic, lactobionic, succinic oxalic and citric acids; organic
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e]pyridin-5-yl)ethyl]thio]-phenol hydrate and/or
2,6-bis(1,1,-dimethylethyl)-4-[[2- 20
(5H-imidazo-[4,5-c]pyridin-5-yl)propyl]thio]-phenol hydrate (X=CH2-CHZ- ;
Y=bond ; R1= hydrogen, R2=H, R3=tnioaryl substituted with three R6,
wherein R6= 2 branched C4allcyl in meta and OH in para) (as disclosed
siﬂferx'ﬁmak& &ﬁﬁhw&%ﬁhﬁgﬁﬁhr@ Thereempeoithbeszenesulfonic and p—

en I4 loxy)-ethyl idazaol4,5 5 rid
t%[% ¥b eXnmEfZ édn ugﬁé%f/]saé St %}t{led v%lgt?%l T éil e
apémlﬁa‘mgremds%ﬁ%ﬁiy SHMH)?éasedﬁélﬁs@d i@ oEiondR); (Ic)

TRERITROURLS. Sild ﬁ&e@@e%mesaﬁmc%waém@%% 5-
c]pyrldlne (X= CH2CHZ2, Y=bond, R1= hydrogen, R2=H, R3=phenoxy

substititeEoRmREURIRT Ak B&’r%ilt%étr@ﬁilﬁil7sﬁlﬁéﬁ6§w&i4ﬂ§b(%
ceisglased mma@mgaaa t@@i@a)ltﬂb%m RUREHDIe hydrates, aicoholaies

Fluorghenz SH -imi azo r|d|n 2 lamlne (X=
a%clﬁrﬁ&% e e e
uﬁ-lé’nquaaa wﬂhﬁewnﬁﬁmsib? fm—ﬁaﬁﬁﬁﬁblmam isttbsadcinoiER76530);

e £0mpo is(1,1,-dimethylethyl)-4-[[3-(5H-imidazo-[4,5-
f?yﬁ%% 5 - %%‘]%?0] -phenol hydrate (X=CH2-CH2-CH2 , Y=Dbond;

R1= 21#@@@%5@@@&2&146 ReBeNbiCAYPaiRR At the Wi Resuwmensids

RETARPONO e NI MG A6 QEHIRAHR) {85 dISEIRSRAD acid
W096/12703); (n) The compound is

TR S1RES B Aok SHERCIE)- R S-St eiffifcioBa Secyitgiresinine
c(r)@b@&lﬂ@kdﬁi ¥rbaadrRishydopen cR2ak sBirphenotye stbstituted
ve}th I R17 |n Bgﬁ% wherein R17 = benzyl oxy) (as disclosed in 10
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 physiclogically 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 stereochermical forms, which the compounds of formula (A)
may possess, but not including position isomers. Typically, the structures shown
hersin 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,
sterecgenic 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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(0) The compound is 5-[3-(4-Phenoxy-phenoxy)-propyl]-5H-imidazo[4,5-
c]pyridine (X=CH2CH2CH2, Y=bond, R'=hydrogen, R2=H, R3=phenoxy
substituted with 1 R6 in para, wherein R6=phenoxy substituted in para
with F; R4=H) (as disclosed in W096/11192); 15 (p) The compound is
5-{2-[4-(4-Fluorophenoxy)-phenoxy]-ethyl}-5H- imidazo[4,5-c]pyridine

OCCHEglRhond. RLShsiooen Rarth ROsRIengy subsinded

with | R6 In para, wherein R6=phenoxy, substituted in para wit

TSI SEsE AR Pt B 1000 ey orH eefipeilipiigntiomers or

BrideAdnhenyimethuhen@adnprepyliih 2Admidazalh. e clpwidi
é;ﬂ-i% 2%:H2CH2 Y= TLtl)q%}r?d R1=h drogtlan ??2 HbdRB phenoxy Sl.!l%%tltuted

Ko PR wr*mmd@éa‘ﬁwy}nﬁaﬂﬁqﬁeeé@m%g%omm of at least
WB&GM%]@R) a{xakihe0comheisrisbiBer and at most 10% of the other possible

1H-Indol- -3 I metI 5H nud 4 o
I S o1 e e e gp s ey o
RastH[7251RQ %R'%MWBSM@WW@%MBF@M RB48 ©=@)

RiAR: MR6IEIB RIS, gc&%@ {as.disclosed in US 5,486,525); (s) The
compound is 4 or 3-[(2-methyl-5H-imidazo[4,5-c]pyridin-5-

y) et ﬂ@?ﬂ%%ﬂ%t@raﬁ?%@f&l@@d by standard methods known to
M%Kﬁﬂ@@fb@ﬂ&@ﬁ@ﬂwﬂn@%ﬂwﬂoﬁm%ﬁﬁwﬂé1&&)&@6@E%rﬁo@ké}s%!f&féa, in

t I 2-methyl-5H-imid 45 30
S AL i PRSI Bty i Vel 3ot s Fgsion of
a&'&pﬂaemyts wb@mptemlhst thévpassobinpetepo $itoraritizaeRIECatarein
difiBis Q)RS maﬁ,%%v géy%xﬁﬁ* YRagned I v ad g 25)

(t)T ecompoun uoropheny met amino-5-H-

chpymdes-(XRID ﬁ@ér%%@nﬁpmimeﬁmm&mémwmeam R2, R3
%{’scﬁaﬁ@sﬁ%& by any suitable method, including: (1) formation of ionic, '

diastereomeric salis 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

tormed by reacting asymmetric compounds with enantiomerically pure chiral
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35 disclosed in US 5,137,896); 28 5 (u) The compound is
((5-[4-(Fluorophenyl)methyl]-5-H-imidazo[4,5-c]- pyridine-2-yl)

- methyl)-carbamate, methyl ester (XR3 = fluorobenzyl, Y = C(=0)R12 with

Rig = methyl, R' = H, R2, R3, R4=H) (as disclosed in US 5,137,896); (V)
The compound is 5-(4-Chlorophenylmethyl)-2-(piperidin-1-ylmethyl)-
%Mﬂﬁ@{&@eﬁﬂ@)ﬁﬁdlm mﬂtﬁﬁldﬁyﬁﬂ’ﬁmﬁwﬂ@wﬁﬁ'b@ﬁaﬁﬁﬁon of the
Ioroben ridinyl as d|s sedl ustu
S e P DR S A B e i
(ﬂl@ﬂﬁm@mmﬂa}wwmpﬁ perainmebiral esters, such as a menthyl

0.
oo HS S ey o Aee 1 ToUal o1 e G S LasD

Fsédigo sy 15" é}@%)pésf ARl proBeY Y ag@gﬁzbwg%}@&%@w@@m for
Aaytcstaily 6omparnedanprae dfcflaya ctabyddelige Ak Chen.
747 158-17 %3119&@ (yrg Compounds, partjcularly compounds 19 and 20,

SFRIAHA OB A A 3 AT S A R
Geihpdufed sspantionlaf btropimpotidnidhiniMedeieskiet@oyd.et,, WO
549 1 992) The com ou s of the inyention optionally
lgéfc?ﬁ ﬁhos%a%%lr%epoﬂané acagcgr |{r31g1; e ggvﬁeraﬁormmfa 8&} e s
dexeatsdd npovaaiiserehy (any whgai@tam@mypbm §ubsmmédalwth OH,

Qfa%b?fb}%&yﬁh@@ﬁtgﬁﬁﬁlﬂg% Wﬁ%@lnﬁ)&&l}w@? c@lﬁﬂ%le J%ylose

compounds of the invention o ally exclude those compounds
dertvatives. Commercially available polysaccharide based chiral stationary phases are

ChiralCel™ CA, 0OA, OB3, OCS, OD, OF, 0G, OJ and OK, and Chiralpek™ AD,
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. I. Lough, Ed. Chapman and Hall, New York; Ckamoto,
(1990). "Optical resolution of dihydropyridine enantiomers by High-performance
Yiquid chromatography using phenylearbamates of polysaccharides as a chiral

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

Metabolites !

The present invention also provides the in vive 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 {o enzymatic processes. Accordingly, the invention
includes novel and unobvious compounds produced by a process comprising
contacting a compound of this invention Witﬁ 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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according to the general formula (A) as described above, wherein R1 is
not H, Y is not NR" with R" CI-6 alkyl or methyl, and/or YRL1 is not
monomethylamino. The compounds of the invention optionally exclude
those compounds 30 according to the general formula (A) as described
above, wherein R' is a phenyl substituted with 1R6, R6 is C(=O)R's and

aRAGiS A %Y + NS GRTRANNIS Qf the invention, opii gﬁeaxnggdagg%m 25

compounds according to the general formula (A) as described above,
f%%?@h@#iﬂfstmmﬁé%ﬁmﬂ% [ RSy ae tH heupsemdrsalving its
conethyiod probecaorapoadsind thisdave BEKTJB @ﬁ%@%l mﬁﬁg@pmﬁt&gln d g
disclosed by WQ 2004/005286, in particular the compaunds in table
ST Soree e S SR T He B G S OGS iR tefin
appfriotlxXR2nsthef Befiiitinalopes hralénintnithdestbsbioitit) eThe metabolite
seffchRAYGURNBIIRAL Setdarh ANl IRCARARLOMMA2 ine.

38 of US Patent 5,302,601 and the comparable disclosure in a%)}’srlns‘e |
SB1He- FREeTESTMPleb U PSR tR, 601e Whicks wiscivéons i&erewith

nXUSESH ReOERalad b elarerceRthecompaunds ot his, inyentin

optionally exclude those in which RS contains any of the substituents
Sfag’é’lg FRE AT WIRE PR G039 12 701 partietiEn ayenesicohens:§r or
tvenzyhtit Hestampeundspbthissiyentionaptanaty dehephiRstudgths iviral
el 0L§1§s of Example 35 of US Patent 5,302,601, Example 6 of US

Patent - 816%% Examples | 15 to 5 of US Patent 4,988,707, Examples

1-5 of US Patent 5,208,241, Example 39 of US Patent 5,137,896, the
azabenzimidazole compound of W»92424829, Examples I- 20 and 45 of

/
VS PAROL R0 b MATRES3 SR 0 M e s AR ol

pharmaceutical carriers and excipients, which will be selected in accord with ordinary
practice. Tablets will contain excipients, glidants, fillers, binders and the lke.
Aqueous formulations are prepared in sterile form, and when intended for delivery by
other than oral administration generally will be isotonic. Formulations optienally
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 {reated, for
instance by dissolving, dispersing or diffusing the said compositien, and/or to
facilitate its storage, transport or handling without impairing its effectiveness. The
pharmaceutically aceeptable carrier may be a solid or 2 Hequid 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, acrosols,
suspensions, ointments, creams, tablets, pellets or powders.

Suitable pharmaceutical carriers for use in the said pharmaceutical

cotzpositions and their formulation are well known to those skilled in the art, and
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compounds 340A, 347C, 349C, 351C, 355C and/or 356 C of WO
96/11192. The compounds of this invention optionally exclude those in
which XR3 is 20 equivalent to the substructure
-(CH2)n-Het-C(0O)-N(R5)(R2) 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
tieciudeshehnipomstdsexpressli disclasedithithepatests listedin. theey

fthe.l ' b in Chemijcal Abstracts, .
pa e T e e
adbmpoundsdtifisgnesntioretoratirdudes tnelzompdundsieiforesthgents
@Eisclosagiin dustys Lisbigs AtRalet del S NeBNe (AL, (4 1o8id(d Q"

in the Journal of the Chemical Society [section B]: Physical Organic

sefgBe)conds) 20d o pieramyidré B8 s e S ORI TER bR ERenteal
PROSECOMPAHNGS M RIa N BRI RS Abihe substiants desigiaied R13
in column 5, lines 22-38 of US 30 Patent 5,486,525 and/qr RZ and/or R5

TGRS of HiePSHBRGUI T COmeCi I SRR I &R R column
oerimed 3803 lofdds Mateat 486162 Qittonadbnethalcomposndstdicthis
invention exclude the compounds. found in_any patent famil mber
R B L e

sElievatiy), cve conmsim dsdo it pmeonintoptiondlly alddizreiudl theurface-
sthyleng n%aépm%a@pﬁ}@dfggﬁg@%mwﬁ £emponnds excluded:fram

the scope 30 5 of this invention. It is understood that a compound
ﬁ9 Lrenies ARBIAGtLRE n B g AETR6F I If AREY! THe!0 s,
reefEpoin s ohihistonentinm; @b thesael dhaliespraticediiiosm BB of the

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 salis of higher fatty acids (Cyg-
Ca2), e.g. the sodium or potassium saits of oleic or stearic acid, or of natural fatty acid
mixtures obtainable form coconut oil or tallow oil. Synthetic swrfactants include
sodium or calcium salts of polyacrylic acids; fatty sulphonates and sulphates;
sulphonated benzimidazole detivatives and alkylarylsulphonates. Fatty sulphonates
or sulphates are usually in the form of allkaline or alkaline-earth metal salts,
uﬁsubstituted armonium salts or sammonium 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 dedecylsulphonic acid or a mixture of fatty aicohol sulphates
obtained from natural fatty acids, alkaline or alkaline-earth metal salts of sulphuric or
sulphonic acid esters (such as sodiue laury! suiphate) and sulphonic acids of faity
alcohol/ethylene oxide adducts. Suitable sulphonated benzimidazole derivatives

preferably contain 8 to 22 carbon atoms. Examples of alkylarylsulphonates are the
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compounds in vivo, have a large number of uses. They are useful in
immunology, 10 chromatography, diagnostics and therapeutics, among
other fields. The compounds of formula (A) are conjugated to hmnunogen
is polypeptides as a reagent for eliciting antibodies capable of binding
specifically to the polypeptide, to the compounds or to their metabolic

C ' H.im i regognized epitopes (sites
B B e MR -

TresfiplssHehrEaRidoMaRabreperativivbtrintistdiesrddeisddn
HRGROSHGS pRIdality £oPERLthe.like ’ceﬁl{é{?:ﬁﬁﬂﬂg gﬁam&g@@%ﬂ%ffl
u

form Iaégégl‘fr their novel metabolic products. The compounds are use

RO RSt BANEE O BrINSE Rt e AR pelipeptiidene
dnithattbospimfipidadSusesue EoapIann SHesSmtIaiiNg.an: nyLne
esponse which cross-reacts with the 20 unmaqdified conjugated protein.
(é%%%agaltgé\%%? en%:%%ﬁ)o%ﬁgcs?g%}fgrrs u%q?{iﬁ (%\ﬂﬁﬁ?m%o feeephalin or
lpseptid eechstioh mshalbpmiipleeyhblaile pébhemmodyaninegenerally

f i ' Th ti jygated at the same
R A e

Jinalrrtexinhassatdhrihalimegrekibiinmintistogical 25 cross reactivity with
the cospasipas:olibesinvrpian Fhuge hgyanibagies ohihis invepronwil
£g ca vabl% q{ bli%ging to.the unpl[}%ﬁc ed compounds of the invention _
Without Binding B e protet Rt BemmputhtRs ateRTAfvaR e thatalstic
qordduats aiWihiid Tephhiebhiniding tadkeupspitioted-coniphongs: and/or
dnrinesiliicipiadusts, ulthoytbinding Jodhe protected compounds of
the invention, or will be capabl f %lnélng specifica R/Po any one or all
cfaal it oo e veairdmd s Aoratdistanteily ordstridenulithsaid
datall-pestHing-Maleliales R DFANLAl GRS SRACIYAY 15 583G atoms
.urﬁ:le{ 1slpeqf C assay gondltlo,ns for specific analytes sufficient
m the (aliphatic) hydrocarbor moiety and 6 to 18 carbon atoms in the alkyl moiety of
the alkylphenol. Further suiteible non-ionic surfactants are water-soluble adducts of
polyethylene oxide with poylypropylene glyeol, ethylenediaminopolypropvlene
glycol containing 1 to 10 carb>on atoms in the alkyi chain, which adducts contain 20 to
250 ethyleneglycol ether grovaps and/or 10 to 100 propylencglycol ether groups. Such
compounds usually contain firom I to 5 ethyleneglycol units per propyleneglycol unit.
Representative examples of mon-ionic surfactants are nonylpheno -
polyethoxyethanol, castor oil - polyglycolic ethers, polypropylene/polyethylene oxide
adducts, tributylphenoxypoly ethoxyethancl, polyethyieneglycol and
octylphenoxypolyethoxysthamol. Fatty acid esters of polyethylene sorbitan (such as
polyoxyethylene sorbitan trio leate), glycerol, sorbitan, sucrose and pentaerythritol are
also suitable non-ionic surfactants.

Suitable cationic surfactants inciude quaternary ammonium salts, particularly

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

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

N-substituent at least one C8€C222 alkyl radical (e.g. cetyl, lauryl, palmityl, myristyl,

41



16

15

20

25

30

35

to interfere with the assay results. The immunogens of this invention
contain the compound of this invention 35 presenting the desired epitope
in association with an immunogenic substance. Within the context of the
invention such association means covalent bonding to form an 31 5
immunogenic conjugate (when applicable) or a mixture of non-covalently
bepided thedtksialad eisaretiahinasitnstdheabeuadn R WARGEMAEGd lower

nces. include adjuvants such as.Freund's adjuvant, immunogenic
%%?{Sé?enz F &Orqlaiﬁ% &t a%(g'?r %10%‘?8

INs such as'v "c?éwrlél, ast, plant and animal polypeptides, in
particuﬁmﬂ%@¢ﬂ@m@ﬁwm9Wan@wum@gm myitobirder this purpose
EH&?@Q‘Q»@HHQ&G&@MQ%%H MRS N0IRILGS. ANELIMMUNRICIIS s Anmyal”
polysaccharides. 10 Typically, the compound having the structure of the
@@é%@%@@e&é@%@ﬂ%&lﬁﬂ’g@@%(ﬁ AL i rensish Easehsolyseptide

ed. palysacvbanideviy the 1se )0 nalyfunsienal dosdinavilnitunetiona)
ros -linking %;en ethod§ for the manufacture of hapten immunogens
g?g & échit)hgT’Vp &% 1dRt-any of the methods used heretofore for

conjugatingonapterisitoiimentioo ged th gopHpehiicgsaily the dikehar ealb

[ ployed here as well,.taking into account the functional groups
e S L R R RS R oy
ED SRt R fethiketindbdrofogro tediedy suitibbdiestspecifiding the,

%@i&@ﬁﬁéﬂ,%ﬁ%%@@@ﬁ%%%@bﬁb&i%ﬂ%ﬂ@ﬂﬁ@&f%@%ﬂéﬂ%‘ﬁ%@ﬁ%ﬂ&

he polypeptide is conjugated to a site on the compound of the
{H\?&ﬁﬁ%samﬁ???ah w%a@wﬁaﬁértanﬁ@wnﬁ%@wcw@a@saa@e
arepaiedinonerenionatéashianifianaxanplevineeags: inking.agents
{’;\c',;:['c‘;}’dm)&‘ ucrcinlhr?aid(e, succinic anhydride or allcN=C=Nalk are useful. in

preptall?fhg the ggrﬁbaates of this invention. The conjugates comprise a
compotihde 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 hurnan 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 intimateif 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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of the invention attached by a bond or a linking group of 1-100, typically,
1-25, more 25 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

pFOIEALES: Al Slerivatives.and AntlseLa ol manRdang! @9&599@2&8{&@%9
userul as

in conventional fashion. 30 The compounds of this invention are ful ¢
2 RRFESISP AL BRS BIeaHt T i CANP KSR sty ntsiaties 9H-Brayiiguid
caffigiby abserptiomPAtHeEs. hhesicampeungs ofihe dnentign.estianally
are bognd covalently to an insoluble matrix and used for affinity

PR EA S GH AR SIS ¥ pending on the nature of the groups of
the c@tp%@syhmxwgwmm witihdpern datis:ai groupseare 35
SHEERIANMANINg. ydiepbabis Al pRINTIAS-, 35,5, 18X, asg e el
as linkers ahd. pacers’in préjparlng immobilized &h ymes “for pfoces
AEOHADE Brihimdliriginmitmedisstipre fgedie v oonisounels hevdim or
e£anRIN Jpigtienaharoupsithaliale syitalle e sRIeS fnLCrossliiing surtace
desired_substances. For example, it is conventional to link affinity
aFE4p B &SSHBrBNEET BT akRRBEARRY HIRIGRERA HTEHNE to
ninsglidesuhsirates JheselQingabublized seagensane iemplayetiment.
nown fashion to ahsorb binding partners for the affinity. reagents from
R R oL e LA TeS B DA g
Dot eewSinvitatyllmmbiiizetiienzyive sgredissditogerbonidatalyticr
HEORELP NS WIAC IS (REQuery A £AY S %ﬁy@&mgksgmgg@%m%

commonly used to link analytes to detectable groups in prepari
SBPAGH 38 BTSN PhEredR vl iR o tipieconsmTisraabemd with
Hetestabiereeialies SUH o 20% w/w (including active ingredient(s) in a range
between 0.1% and 20% in increments of 0.1% w/w such as 0.6% w/w, 0.7% w/w,
ete), 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 waier-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 glyeol, butane 1,3-diol, mannitol, sorbitol, glycerol and poiyethyiene 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 2 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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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. 20 More typically, however, the compounds

sbthecinvihitidie arelamplioyaeide tee: areathfordeckipropasiasisior viral
c/RiesHens) sHahRs yelovuever vt s Reng ue.\ius: RepatitisrB M Ws:, and

hepatitis G virus, Classical Swine Fever virus or the Border Disease
RN DGE ORI fRLTRAFS PBBfcestalRd prRLGeE, S sl
wHGY fand BYBY. Ripdbel thempeuiccecampavnd(s)efdhis invention are

administered to a supject .mammal (includin uman) by, any means

el KT 18 SHLAS ety PR e G ISRl e te
mmmsmmmomwsmmlwdm@ﬁa@hpmﬁlmdmmeammjmmmmnwm]ty
REMSBINCRTE RN, L0e eansytieallalleatieeMOVLO! G, e

compound(s) isa flaviviral or picornaviral growth inhibiting amount. More
PRI IRR1Y FaoRaaEsepicatRaiRRI REpdatarh M st dmvehnt

e flavivitabnel Ricamaviabenzymednhibiting.amomatetthecoppeunds
of fgrmula (A). This is _l%eli,eved to correspond to,an amount which

PESraS BB 18581 BFBativa&ngb St g AhiSANERRS Meprh! stearate,
popiionel iyl abl 6 cagirl. chtuawn phionadlysisi sefievadlyisatkniaist atkar of a
.dosage of. in the range.of 0.0Q1 to preferably 0,01.mg 35 to 10
RS e oA AR R A e

cirte seter bustart isd-polamerfdr AR terminingethshoprirndirdiobeine plethieed
cRRPeHAd oL §§eééfb\ﬁ%%¥%céiﬁﬁrﬁa@iHﬁ'&%HMgl’%¥! genensyron

many factors known to the artisan, including bioavailability of the

r%ﬁﬁ%uﬁﬁ?%ﬂ%& hidumelive B%?B]dﬁ’tﬁf such as white soff paraffin and/or

liquid paraffin or other mineral oils can be used.

Formulations suitable for topical administration to the eye alse 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 suitabie for
topical administration in the mouth include lozernges 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 liguid carrier.

Formulations for rectal administration may be presented as a suppository with
a suitable base comprising for example cocoa butter or 2 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 300 microns (including particie
sizes in a range between 20 and 500 microns in increments of 5 microns such as 30
microns, 35 micions, etc), which is administered in the manner in which snuff is

taken, 1.e. by rapid inhalation through the nasal passage from a container of the
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functionality, its metabolism and distribution in the subject and its potency,
among others. it typically is necessary to determine the proper dosing in
the clinical setting, and this is well within the skill of the ordinary artisan.
The therapeutically effective 10 amount of the compound(s) of this
invention optionally are divided into several sub- units per day or are

- pomsisieshal dalver (ore dban.ans avipienale. denending. upon the

Fathologlc condition to be treated, the patient's’con & nafure of
19 GofApRslimai Brains aentioRnis dgetvertionasnai drpthiaclude

RYRIALGLOF & RReEdistic aliert inaaitg 1P SRAMBINANQN:MAY ke mads
b% analyzing the quantification of the interactions between individual

SIRE e edsaAetraoptingiine dussad Birtpdiret mambady.
fatizyrae RegthitBd)-32u8¢ afetasts such as, but not limited to, the

isobologram method,.gs previously descriped by Elign et al. in J. Biol.
Chemg%fg%{y%]ﬁ%éﬁig ‘éa}%ngly a %Sépiagf Wﬁ%ﬁ?&ﬁ%ﬂ# ts
mmmﬁ@mmym@@&@;wsmm@ﬁmwmmng in
estonal mbibancepRERANeR.RUlaR 2Rl Rl ABRNI? fopinclusion In
combination antiviral compositions or for coadministration in a course of
tHEeragAtRclude, for instance, interferon alpha, ribavirin, a compound

falling wthintheseapeiefaiseieatral iR klaad 6, MR L3010143 WO
03/007945, and WO 03/010140, a.compound falling within the scope 25 of

IR SHE 5 NS 0B A OHA N SR O &b et aBpiERtions
wittincthiay sphtehtfawiligsydndambifitsof o088 ibyweighbeampotnd
IS | lon 1 to 99% ight, m ferabl

SRS INEBIAD - RIGIBIBOVIIOM {0,950 QY Ml OIS RISIRRRY

from5to0 9 y weight as can be readily determined by one s

- Bdude souerles-aatristiddhagestacasied Hbe foorfolafiotatedyitirecsarta

BlasAgeters AR e Sompatae ofihs inyapteR.d Q%éﬁe? RHgRAf (Al | may

S|mplydadmi§istered to the subject in the course of treatment along wit
be stored 1n a freeze-dried (lyophilized) condition requiring only the addition of the

sterile liquid carrier, for example water for injections, immediatety prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile
powders, granuies 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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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 35 useful for the purpose of administering the composition and

abesGiRiRRt MG aRpetheswisadnertRl-acsaRaRisindhe eterinay art

and are compatib)e with the 34 5 compound of this invention. These
\98?@?“%% ions may be administered orally, parenterally or by
any othelddesibd redientSalis bEHecteded pbaimacesticalyadeepiable
salts" as,used herein means.the 10 therapeutically active non-toxic salt
e e P e S e Sampa o LRl et ot ey
thusbedelivael by sdnbirgtivnopfiajsmdpriate atiorriduchias eatkailand

a3l e mEIsians o1 AMNER A0 URIRAR ABER,ANS With an

acid anion moiety, typically a carboxylic acid. The compounds of the

FRPSRHBR SR pifipte SRR BlcRbY ast@ DB wis gabkiaternd e like.
aarge of the:campountasitbe doventionsraydeeithespegitye or
negative.. Any associated counter ions are typically dictated by the i
SR 0% i L B DY ek TS LSREDCR R A B0 ymeric
sittstived stopical¢oynte popkcinciude hpdbape by lkeiitéolstn achynmetiyim,

' tassj ithi hali tri [ te, et .
W Bl SR A e B
Aspékireay cotintet ibh iperoti s iticr IR BIgreToi hanvimib manpritheles,

thedeyantion.Lneampassesdie GomPAdsinassReiaian with any type of
counter ion. _Moreover, as the compounds can exist in a variety of

BH@F@G?‘L}BW}, §?W?fﬂﬂ=§rﬁ?&ﬁ require protective coatings. Phammaceltical forms

guitable for injectionable use inchude sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation thereof. Typical carriers for this
purpose therefore include biocompatible agueous buffers, ethanol, glycerol, propylene
glycol, polyethylene glycol and the like and mixtures thereofl

In view of the fact that, when several active ingredj:ents are uised in
combination, they do not necessarily bring ouf their joiu‘; therapeutic effect directly at
the same time in the mammal to be treated, the corresponding comp osition may also
be in the form of a medical kit or package containing the two ingredients in separate
but adjacent repositeries 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 form of an oral or

* parenteral formulation whereas the other is in the form of an ampoule for intravenous

injection or an aerosol.

Svathetic Methods

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

preparing said compounds and exemplified further. The processes Aescribed further
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intended to encompass not only fonts of the compounds that are in
association with counter ions (e.g, dry salts), but also fonts that are not in
association with counter 25 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

' re salts. containing Li+, Na+, Ca+2 and Mg+2 and K+. A |less
e N s R R B D Sl Wb
BERBY BHenton of the suitable 30 metal compound. In additiqn, sglts may
be formed ifromaaigiaddiiQn Bf LaHae P fgﬂ&ﬁ% ﬁ{édcb’ﬂ)?g% I&n@%’ld%é[ 0

_ basic centers, typically amines, or to acidic groups. Examples of such

I FrEpRattl s CRIEnPRTseS 26 PTRREERTCS] MBdhreprigabiederbriques of
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NILIC ACl spnhoric acCjg an € |IKe, Or organic aclas sucn as, ior
L B R A B oyt e e Svmiet
Bltipddekvtopafibic&2somopfepanold, Matit, umarttrissianed Pyuyvic,
AIRIS, Malqnig,malic, %‘?‘Mﬁéﬁ%‘?@ﬂgéﬁ%’rﬁ%o'%vﬁi %‘.’goig)'{%'é?’
|seth|on|e, |aCtObI0nIC, succinic oxalic and citric am&é; Ol’gé_nIC 5

Sameshic addsreudfrde Hethavesutdmoydin i sulionie; Beieb e Sutionia.

wndd) 7iolumnesifenic acidshans irstganic agids 1such as Pydrachloric,
ulfuric, phosphoric. and sulfamic acids, CI-C6 allcylsulfonlc,

BT RETOTTE: PRI R i oREn Sy 45 SaR SRR e like.

Riefgrddsalts (nghntlesmeisydateSandihG), Thecoruotmisef thisodern

R e A e S
Firss e mijsosifdnskemin comprise compounds of the invention in
t;;g:&‘%ﬁ%%?f@ nREWE! kﬁ%@ﬂ%@gﬂﬁi&xfgf e %Qﬂ;ﬁ)%iﬁ?ﬁ@%ﬂﬁé Wilsion
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 detafled 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. Worlup 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 recductions 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 controlied condensations
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amounts of water as in hydrates. Also included within the scope of this
invention are the salts of the compounds 15 of formula (A) with one or
more amino acids as described above. The amino acid typically is one
bearing a side chain with a basic or acidic group, e.g., lysine, arginine or
glutannic acid, or a neutral group such as glycine, serine, threonine,
ralacidesniselgucin§) @ letditt)Saltsiaf acidscar Sabesiwticthasginoprotic
| i - t Y | use, for e le, in the
Gt A e R
TeppleeR®k or not derived form a physiologically acceptable acid or has-,, are

withinghe seoRe: ok the. esent nNention.dsemers25.T betarmyisgmers”

as_used herein means all possible isgmeric forms, including tautomeric
LR e B feph RTINS TSRFTER TARAEIRS G dReBr So5 AT EEC Ay e
cPRSSasH HutrainneludingpoRiliendsemaisblypically, the structures

shown, herein exemplify only one tautomeric or resonance, form.of th

o B e e G e e Th B e
reohtempldtedoiswiel punksss Othphwisd B stated, thdathie aidal purified

pﬁ%ﬁ@ﬂ%ﬂ&@ ﬁfﬁ%gggg&gﬁgﬁrg&g@gs the mixture of all possible

stereochemically isomeric forms, said mixtures containing all )

diasteFESIERS Aitiieharitratitrs (SRicasre cBMbe likas s may
nhANE QBR-BhINAIEERER CeReiR RS WellRsihe SlareachemicUyRIMEQr

enric?eﬂd isomers. More particulaﬂ%mstfrquenjc centers may have either
THRERHPE LB EJA R CHRE OV G THPHE S Bt BtohAmR e i
teitherché gionontransecahdigliration. e 36ibsE Miichedrisoime iedatms of a

c%%@&%‘é”o%@ &,Et[} Scb%ggﬁ%%éeigg%&%guas with "allowing compound one to

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 fo react”, efc., with compound two.

"Treating” indicates the reasonable and usual manner in which organic
chemicals are allowed 1o react. Normal concentrations (0.01M to 10M, typically
0.1M to IM), terperatures {-100°C to 250°C, typically -78°C 1o 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 Imsensitive reactions or nitrogen or argon for oxygen or water
sensitive), efe., 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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single isomer substantially free of the compound's other enantiomers or
diastereomers. In particular, the term "stereoisomerically enriched" or
“clurally enriched" relates to compounds having a single stereoisomeric
proportion of at least about 80% (i.e. at least 90% of one isomer and at
most 10% of the other possible 10 isomers), preferably at least 90%, more

* preferghlyiatigast Standumest pielerably Al Jeast toa, TG fels

"enantiomerically pure" and "diastereomerically pure” contain

angipastebthpreqelicl osmRy bErisbmmdSepabation Biesterep et is
cﬁ§@1§’c§!}[§i%ﬁﬁE@k@i%@%ﬂ%@ﬁ@%@&W&é%pﬂi&%@ﬂﬂéQﬁsﬁ%o@i’ﬁ%ations.

enantiomer of a ciomeund of the invention can be separated 15
substahikiIFFER SIS BPIE LR RaATsHEEE) S IhEtPRATSTaNAs
Hoduati ool dinsteteonmetausing Gptiealh-astive. resolvingagentsts of

'St hemistry of Carb ds,". (1962) by E. L. Eliel, McG
B e S o S s R e gy R
dswprardtigacofiibommmaatabm ke ivagubecanoom plishee by ariyadvisakie

thechs Beludingr (i) iumation:gf ionic. 20 diastareomeric. salts it

5
chiral compounds and separation by fractional crystallization or other

THEEREES {55 ornrahb Ot St ehesmisieebm dourme Ramplen e involve
aderivializingr reageni snaegiaptianehihe disstereRmersrandcenygesion to
ﬁ:%e pure r;c#a ioiners or (3 nantiom‘erj[ica% be separated directly under .
BT SRl oNS URGEF Rthisd ery- Uisster8 ere Larsrisn B¥ formied
aby peaeticivof@s eribikidmeridatnpopeaphirabbastissuchrhsibroting!
s%@@ﬁ%ﬁ%%ﬂ@@ﬁsﬁ%ﬁ i %%hgjethyl-b-phenylethylamine
(amphetaimine), and the like v“\’/ltah dsymmetric compounds bearing an
acidicHaAte Asbsaei dire bRy dnaeldea it duitohis asikiThevith a

réliasierenaieric saltsioptinarly areipducssiosepataie oy fretionalacted
pstalization of e chiomatography, Fot separation ofhe opical
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 reagénts such as antibodies, binding proteins,
selective chelators such as crown ethers, liquid/iiquid ion extraction reagents (LIX),
or the like.

Selection of appropriate methods of separation depends on the nature of the
matenials 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 compoﬁnds of this invention algo are found
in WO 2004/005286, in particular schemes 1 — 13 therein.

Anather synthetic route fo 5-benzyl-2-phenyi-5H-imidazo[4,5-c]pyzridine and

anatogues is shown in scheme 1.
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30 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.

5 3888y 1Stereochemistry of Organic 35 Compounds, John Wiley & Sons,

Inc., p. 322). Diastereq ermmpounds can be formed by reacting
asymmetiig, comp@guﬁsuyth enantiomerically pure chiral 37 5 g,erlvatlzmg
S, suchas m | derivatives, (ﬂﬁc%ﬁ}ﬂ' by.sep ratiory of the
ghs%t%gomers and Ayarolysis T yield the freel.enantiomericglly enriched
xantheneélthy methacof ﬂg&gymmng?optlc%urlt involves malting chiral
esters, such as a menthyl ester or Mosher ester,
a-methoxy-a-(trifluoromethyl)phenyi acetate (Jacob 111. (1982) J. Org.

Chem. 47:4165), of the racemic xture, and analyzing the NMR spectrum
for 10 the presence of the two atropisomeyic d aste omers. Stable

dig;taf’é’*' ers can be separa;t.ed ap: | ated“\igy ngrmal and

rever ase chromatography f |OWI metho S for separation of
atropisy Wﬁp hthyI isoguinolines (Hoye T., WO 96/15111). Under
method (3), a race mfur of two asymmetric enantiomers is

separated by chroma’togi;,ggh jusing a chiral stationary phase. Suitable
chiral 15 stationary phases ‘are, for example, polysaccharides, in particular
cellulose or amylose derivatives. Commercially available polysaccharide
basedreRirat it narphases AIe FOIBIERIMARA R0 AR O
OF, OG, 0OJ and OK, and ChiralpakrM AB, AS, OP(+) and ?

A 5 SRS E e RS OB PR a6 Yo lin @&ﬁammm'smm@raed

10 polysacthasidecbif alstativnany ﬁh’ﬁﬁfﬁﬁfe(b‘@@ﬁg)aﬂg the Jikecrapdified
Fol i Al BCenE] SPBAR SIS R SRANAR the ke ('chiral
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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). 25 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
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metabolism studies well-known to those skilled in the art. The conversion
products, so long as they are not otherwise found in vivo, are useful in
diagnostic assays for therapeutic dosing of the compounds of the
invention even if they possess no antiviral 15 activity of their own.
Formulations The compounds of the invention optionally are formulated

with conventipmal phar piicalicarriers and excipients, whi¢h wilk e 55
cgted. in 7 #th ordinary 2Q pr n{

e. ets will contaln
idants, fillers, bindersjand the like.. AdlieousHormulations are
form| and when|inteid

ed for d&livei§y by otHer than oral

excipients such as thosk set forth in the "Handbook of Pharmaiceutical

enerally will be isotoni { Formulations®ptionally contain

ating.agents 25 sudh as EDTA, catbohydratessuch as dextrin,
_ ) : )
drox icellulose, hydroxyalkyhn llose, stearic agid and the

‘ ti cceptable carfier" as used

i means any matgrial or substance with which the activejingredient
is formulated in order tp facilitate its a atieq or dissemination to the
locus to be treated, for 80 instancg by dissolving, dispersing of diffusing

¢juently, the term "pharmac

w¥o | 4" /ae

Sents" (1986) and {ntiddE>8sdorbif acid an@\\oti’@{ antioxigant800.213
Eh

impairing its eff¢ctiveness.{Theg |ph rmd‘é,efuti ally accgptable
y-be a solid or a liquid ofa g héas been conjpressed to
he. the compositions|of tt Rtionadan suitably be used
jes, emulsjons, solutipns, |granulatel, dusts, sprays, aerosols,
spensions, ointments, creamsg, taplets, pelléts or powders. Suitable
pharmaceutical carriersifor use in the said pharmaceutical

-
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compositions and their formulation are well known to those skilled in the
art, and 39 5 there is no particular restriction to their selection within the
present invention. They may also include additives such as wetting
agents, dispersing agents, stickers, adhesives, emulsifying agents,
solvents, coatings, antibacterial and antifungal agents (for example

sorbic agid, chlpighutggol), isqtonic agepts (such as syga %‘?{251
idg) and the like, provided the same a onsistent wit
ticad:g) pragtice, i.e. cgrrieng and which d¢ not create
permanent damage to jmammals.|The phar uticak,compositions of the
present invention may be prepargd injany known manner, for instance by
homoaeneouslv mixing;, coating and/d grlndlng the active ingfedients, in
=h g PRstedute, With the selgcted carrier matenisl2s1
, the otherjadd ce 15 active
Tma : epared by micr in vi
obtain them in the form of microspher
about i to 10 gm, nam<hly for the rhant
controttec-ot DUDLaiIICdI """’",.‘Gn he
ﬁlﬂfac -active agents, agﬁ(ﬁ% nas
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NOHA-i K,Qg?atlonlc and/or anionic|matj
dispersiig and/or wetting properties.
both water-soluble soahs and water- eractive
nts. Seitable soaps dr2dlRdlink or al salts, 129.139
uteg or substituted ammaonium of hifgher fatty agids (Czo 25
. sodium ¢r potassium sg ic gr stearic acid, or of
natural fatty acid mixtyres obtainable f) ut oil or talloy oil.
—Synthetic-surfactantsnclude _ .
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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, 30 unsubstituted ammonium
salts or ammonium salts substituted with an alkyl or acyl radical having
fr to 22 carbon atomd424.§2the sogium or calgj

no onic acid or dodecylsulphon [
siiiptiates Wbtained from natural fatty g
metal salts of sulphuric or sulpho c aci

IIII'-;' afo I-‘U‘l-hl- (,a-

|tabl uI ted benzin dazo e ddg rlvatlves pr ferably co ta|n2§%2§§
amples of alkylafylsulphon the 40 5isodium,
(C,Jaluu or/' olar nine salts of dodecylbe zenk sulphonic agid or

dibutyl- ngphthalenesu phonic acid or a.
acid/fonnaldehyde condensation product. Als
corresponding phosphates, e.g. salts ¢f phosphayic
adduct of p- nonylphenl with ethyeneand/or prop
"!u;;vt u--v-p--u--l' j
ing from animaj or p ant cells)
hafinok lecithin type such as ¢.g.
phatmylserine, phosphatidylglyceti

ithin, cardidlipin,

dioctanylphosphatidyl-¢holine, digahnitoy h ﬂﬂchollne and their
mixtures:.Suitable non-jonic surfag¢tant |ﬁclude]‘bolyeth oxylatgd and
polypropaxylated 15 derivatives df alkylphenals;.fatty alcoholg, fatty acids,
aliphati¢’amines or amides containing at lea { 12/carbon atoms in the
molec bey, allcylarenesulphonates iand] diallcyl hosuccinates, such as
ol ether derivatives of aliphati¢ and
166.175 Br o 257.107
g oM
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cycloaliphatic alcohols, saturated and unsaturated fatty acids and
alkylphenols, said derivatives preferably containing 3 to 10 glycol ether
groups and 8 to 20 carbon atoms 20 in the (aliphatic) hydrocarbon moiety
and 6 to 18 carbon atoms in the alkyl moiety of the alkyiphenol. Further
swtable non-ionic surfactants are water-soluble adducts of polyethylene

oxide poylypropyle
oontaining;l to 10 carbg
20to ethyleneglyg

ne;glyegh pthy

ol ether greups
compound$ us

n atoms in the

@gadlamlnqpolypropyle
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10

10 ed. (Hanser Verlag, Vienna, 1981) and "Encyclopaedia of Surfactants,
(Chemical Publishing Co., New York, 1981). Compounds of the invention
and their physiologically acceptable salts (hereafter collectively referred
to as the active ingredients) may be administered by any route
appropriate to the condition to be treated, suitable routes including oral, 15
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The following list includes aikylating 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 exarples 2-7.
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finely divided solid carriers or both, and then, if necessary, shaping the
product. 35 Formulations of the present invention suitable for oral
administration maybe presented as discrete units such as capsules,
cachets or tablets each containing a 42 5 predetermined amount of the
active ingredient; as a powder or granules; as solution or a suspension in

af aqueous liquid or a nan- ous liquid; or as an oil-in-water;li u§g
emulsign orcawater-in- ﬁrﬁ(ﬁ%gsem Isior. activeringregient n'%l 2190
be prt ed as a bolus, electuary pr gaste: A ta ay be made by
compression or molding, optionally with one or 10 ore accessory
ingredients. Compressdd tablets may e prepared by compressing in a
suitable machine the agtive ingrediént n a free-flowing form sugh as a
powd alg%rles, optiorsdlgeixed with a binder, Tubricant, NewHIHERT,
preser 7surface active or dispersing agent.Wlolded:-tablets may be
madeé by mglding in a shitable maching a of the powdefed
compound mblistened with an inert iqu?ﬁ diluent. 15 Trg tabletsimay
optionally be coated or scored and may be formulated so as to |provide
slow, Bk comtrlled release BA8Aclive|ingredignt therein. For irlfe2tians af
théeye br other externdl tissues e.g. mouth in, {He formulations are
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ok( ch as 016%ow/gnD. [% WIW, €tC), preferadly U218 % g
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25 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
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isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitate or a blend of
branched chain 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 20 liquid paraffin or other mineral
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agueous or oily solutions of the active ingredient. Formulations suitable for
aerosol administration may be prepared according to conventional
methods and may be delivered with other therapeutic agents. 10
Formulations suitable for vaginal administration may be presented as
pessaries tampons, creams, gels, pastes, foams or spray formulations
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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 35 improve the pharmacoldnetic or
fgqxlcny profile of a give |r§/ O?g cpmpound. Controlled releas %%5
or ulatlons adapted fot oral administratior M discrete unjts™ 4
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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 used
in combination, they do not necessarily bring out their joint therapeutic
effect dlrectly at 25 the same time in the mammal to be treated, the
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Hegedus and Leroy Wade, 1977; Vol. 4, Leroy G. Wade, Jr., 1980; Vol. 5,
Leroy G. Wade, Jr., 1984; and Vol. 6, Michael B. Smith; as well as March,
J., "Advanced 15 Organic Chemistry, Third Edition", (John Wiley & Sons,
New York, 1985), "Comprehensive Organic Synthesis. Selectivity,
Strategy & Efficiency in Modem Organic Chemistry. In 9 Volumes", Barry
M. Trost, Editeran-Chief (Rengasgor| Prass, New . Ysprk, 1993 printingy. 064
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47 5 reduced temperatures (0C to -100C) are also common. Solvents can
be either protic (common in equilibrating reactions) or aprotic (common in
kinetically controlled reactions). Standard synthetic techniques such as

azeotropic removal of reaction by- products and use of anhydrous reaction
conditions (e.g. inert gas environments) are 10 common in the art and will
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oxygen and water insensitive react

ions or nitrogen or argon for oxygen or

water sensitive), etc., are intended unless otherwise indicated. The
knowledge of similar 30 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 synnthesis
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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), 25 or the like. Selection
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10 will bear the residue of the acid at the site of YRI. Optionally, the

remainder of the molecule will be as in any of the compounds of

examples 2-7. 50 5 Acid MW Acid MW 258.117 FFt 0179.199 ,~H
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Scheme 2 shows a synthetic route to 5-biarylmethyl-2-phenyl-SH-
imidazo{4,5-c]pyridines and 5-benzyl-2-biaryi-SH-imidazo[4,5-clpyridines.
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Scheme 3 shows a synthetic routs to 5-(alkoxybenzyl)-2-phenyl-5H-

imidazo[4,5-c]pyridines and 5-benzyl-2-alkoxybenzyl-5H-imidazo[4,5-c]pyridines.

10 R,R’,and R” can be any aikyl, benzylic or heterobenzylic groups.
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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
Compound synthesis
EXAMPLE 1
2-(2,3~difluorophenyl)-3H-imidazo[4,5-clpyridine

\"%T fNHg S, /QOQH e “; \—/2=<
| o — [T
\,,y"”l " LTS ! g 4 X
HEN Y F i

=

",

F
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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Cl NHO 0154.139 234.2 CNy J~."rOH O FF550 112,088 0 170.138
CHQOH N F "N~ "CH 192.169 OH F71 187.197 HO ~0 5 The following
list includes allcylating reagents which may be employed in the pyridyl
allcylation reaction of Scheme 1. Here, the residue of the allcylating agent
is located at the X R3 site of the compound of this invention. Optionally,

bt ome s g s il e
I}_%egf-%-?gpcﬁ)@@%gours The reaction was done three times. The reaction
mixtures was cooled to 50°C and poured into ice with stirring. At this stage, all three
batches were combined. The reaction mixture was neutralized by the addition of
NaOH with stirring until the pH is 8. Solid material precipitated out of solution, was
collected by filtration and air-dried. The final product was re-crystallized from
ethanol/water twice to yield 36g of 2-(2,3-diflucrophenyl)-3H-imidazo[4,5-
cipyridine. 1H 300Mhz (CDiOD) sigma 7.3-7.42 (m, 1p); 7.43-7.58 (m, 1p); 7.70 (4,
Ip); 8.0 (m, 1p); 8.34 (d, 1p); and 8.95 (5, 1p). LC/MS data M/z = 232.

Following the above taught procedure and substituting 2-fluorobenzoic acid in
place of 2,3-difluorobenzoic acid, the compound 2~(2-fluorophenyt)-3H-imidazo[4,5-
c]pyridine can be prepared.

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

b =
F-’x l'!?f g}k’“"/
SN A
f \ff ME” ] "%'. Kf‘ C-’H/ \Jf::
g

W 4
“‘ aw@f’{}v

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 tempera%ure
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
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material was crystallized by dissolving the material in MeOH with heat, followed by
precipitation with water. This crystallization process was then repeated yielding 5-
((3—(4—chlorophenyl)isoxazol-5~y1)methy1)—2Q(Znﬂuorophenyl)-SH~imidazo[4,5-
clpyridine (15.385g, 38mmole) as white crystal at a yield of 74%. 1H 300Mhz {ds-
DMSO) sigma 6,02 (s, 2p); 7.13 (s, 1p); 7.26-7.35 (1, 2p); 7.43-7.52 (m, 1p); 7.56 (d,
2p); 7.84 (d, 1); 7.89 (d, 2p);: 8.24 (d, 1); 8.28-8.36 (m, Ip); and 9.19 (s, 1p). LCMS
data M/Z = 405.31

EXAMPLE 3A
5-(4-(trifiuoromethoxy)benzyl)-2-(2,3-diflucrophenyl)-5H-imidazo[4,5-cJpyridine

£ F
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First, 2-(2,3-difluorophenyl)-3H-imidazo[4,5-c]pyridine (20g, 86.6mmolc)

was added to 430mL of DMF. Some of the solid material did not dissolve. Fo this

solution was added 43mL of 2 10% NaOH (w/v) solution. With vigorous stirring, the

un-dissolved material went into solution. The resulting solution was divided into 30

equal portions of 16.3mL, 3mmeole of 2-(2,3-diflucrophenyt)-3H-imidazo[4,5-
cipvridine so as to fit into a microwave reaction vessel. To each reaction vessel was

added of 1-{chioromethyl)-4-(trifluoromethoxy)benzene (693mg, 3mmole). Each

reaction mixture was microwaved for 1 minute at 110°C. Following the completion

of all 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,
DME was removed by vacuum, and the resulting material was washed three times
with deionized water. The resulting crude material was dissolved in CH,Cly, purified

using a 330g 810, column (Redisep (Isco) 0% to 0%/5min to 10%B/30min to

20%/5min}, and the resulting material was re-crystallized from ethanol/H,O. The
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three batches yielded 14g, 33.5mmole of 5 -(4-(trifluoromethoxy)benzyl)-2-(2,3-
difluorophenyl)-SH-imidazo[4,5-clpyridine. 1H 300Mhz {CD30D) sigma 5.79 (s,
3p); 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,
1p); 8.25 (d, 1p); and 9.05 (s, 1p). LC/MS M/z = 406.23.

EXAMPLE 3B
Following the above-tanght procedure, and substituting 1-(chloromethyl)-2,4
difluorobenzene in place of 1-(chloromethyl)-4-{irifluoromethoxy)benzene, the
cornpound 5-(4-iodobenzyl}-2-(2,3-difluorophenyl)-5H- imldazo[4 S-c]pyridine can be
prepared.

EXAMPLE 4
5-(2,4-difinoro-biphenylmethyl-2-(2,3-difluorophenyl)
-5H-imidazo[4,5-c]pyridine

i—“
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2,4-diflucrophenylboronic 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). NayCO3 was dissolved in H,0, added to the DMFE
solution and stirred. PA(PPh3)4 was then added to the DMF reaction mixture. The

reaction mixture was heated in & microwave at 200°C for 2 minutes. Afier extraciive

work-up using ethyl acetate/water, the crude product was purified in two batches
using an Isco 40g Si0; column (0 to 10% B/20min, A= CH,Cl, B = MeOH, flow rate

=4(ml/min) for each purification. The pure product fractions were combined and

75



10

15

20

25

C-L 199.09 221.043 Br Br} H3C F cl, F 285.567 ~ 0 'CH3 ci J cry
175.057 7Br,) 154.639 .,a 344.203 H3c, 216.663 Cl 261.569 ocifa"~s
earH3 ~\ H3c 218.682 212.078 58 o er 275.144 r a 195.57 r N F F ltc,
0 198.648 F F Br299.113 cH,iFN~SaN 294.907 Cl ,r G 228.077 N-O
a

concentrated. The resulting solid was re-crystallized from CH,Cl/hexane. The
collected crystals were dried under high vacuum overnight resulting in 5-(2,4-
difluoro-biphenyl)methyl-2-(2,3-difluorophenyl)-5H-imidazo[4,5-c]pyridine (223mg,
S15mmole) at 50% vield. 1H 300Mhz (CD30D) sigma 5.8 (s, 2p); 7.0-7.1 (m, 2p);
7.25-7.35 (m, 1p); 7.35-7.45 (m, 1p); 7.45-7.60 (m, 5p); 7.85 (d, 1p); 7.85-8.0 (m,
1p); 8.3 (d, 1p); and 9.10 (s, 1p). LC/MS data M/z = 434.18.

EXAMPLE 5 |
5-((3-(4-chlorophenyl)isoxazol-5-ylymethyl}-2~(2,3-difluorophenyl)-SH-imidazo[4, 5-
| cpyridine

m+\
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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 materiéi was treated with
EtOAc/H0, and collected by filtering. The solid material was then tritrated with
H,0 and BtoAc, and air-dried. The solid was farther purified by re-crystallization
from Me(QH to obtain 5-{(3-(4-chlorophenyl)isoxazol-5-yDmethyl)-2-(2,3-
difluorophenyl)-5SH-imidazo[4,5-c]pyridine (8.5g, 20.1mmole) at 46.6% vield, 1H
300Mhz (DMSO-d6) sigma 6.03 (s, 2p); 7.12 (s, 1p); 7.25-7.35 (m, 1p); 7.44-7.53 (m,
1p); 7.55 (d, 2p); 7.88 (d, 3p); 8.11-8.18 (m, 1p); 8.24-8.29 (dd, 1p); and 9.23 (s, Ip).
LC/MS data M/z = 423.34, 425.22
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EXAMPLE 6
5-((3~(2, 4-trifluoromethyphenyl)isoxazol-5-yl)methyl)-2-(2-fluoropheny!)-5H-
imidazo[4,5-cpyridine '
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2. 4-(bis-trifluoromethvlbenzaldoxime

To aromatic aldehyde (0.021 mol) suspended in EtOH/H,0 (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 CHyCl, (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-triftucromethvDphenvl chloromethyl isoxazole

2,4-(bis-trifluoromethyl)benzaidoxime (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 m1, 0.038 mol) was
added to the reaction solhition followed by dropwise addition of NaOCl {1013 % free
chlorine, 37 .6ml, 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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pariitioned 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 chloromethylisoxazole was purified by column chromatography on
silica (10% CH,Cliy/hexanes}(6.5 g ,0.020 mol).

5-((3-(2, 4-trifluoromethyphenvlisoxazol-5-yDmethvi)-2-(2-fluorophenyl)-5H-
imidazo[4,5~-c]pyridine

To imidazopyridine (14.28 g, 0.067 mol) sﬁspended in DMF (40 mL) was added
aqueous NaOH 10% w/w (32.2 mL, 0.080 mof) dropwise followed by addition of the
chloromethyl isoxazole from the previous step (26.3 g, 0.080 mol) in DMF (16 mL).

After stirring for 12 h at room temperature, solvents were evaporated to give crude
product as a tan solid. The crude solid was triturated with F,0 (7%) and crystallized
(2x) from MeOH/H,0 (2:1) to provide pure title product.

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

6.1,s,2
7.0,8, 1
7.3,1,2
7.4-7.5,m, 1
7.8-7.9,4, 1
7.9.8.0,4,1
8.2-8.4,m, 4
92,81

EXAMPLE 7

| 5-((3-(4-trifluoromethy-2-flucrophenylYisoxazol-5-ylymethyl}-2-(2-fluorophenyl)-5H-

imidazo[4,5-¢]|pyridine

Isoxazole synthesis
L
Nx‘
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A
Compound MW Amount Moles Equivalents
A 207.13 93¢ 0.044 1
NaOCl (10 % free 74.44 43.0 mL 0.44 1.6
o)) '
Propargyl chloride 74.51 3.14 mL 0.044 1
Dichloromethane 48.7 mL

!

“A” was suspended in dichloromethane at 0°C and NaOC] was added at 0°C with

vigorous stirring, followed by propargyl chloride. Reaction stirred at 0°C for 5 min

and then heated to reflux for 2 h. It was then cooled to room temperature, washed

with water, dried over sodium sulfate and concentrated 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.

N
- Rl P
e A[\ﬁ/}: N&}
- »

T A P
e
Ir A
e PN ] L:fzv;k FalH ag ) ¢
A
Compound MW Amount mMoles Equivalents
A 279.62 20¢g 7.6 12
B 213.21 1.373 g 6.4 i
10% wiv aq 2.26 mL
NaOH
DMF 13.73 mL +
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6.56 mlL

“B” was suspended in 13.73 mL DMF and 10% (w/v) aq. NaOH was added to it. “A”
was dissolved in 6.56 mE DMF and this solution was added to the above with stirring,
The reaction was stirred at room temperature for 5 hours. DMF was removed by
concentrating in vacuo and the solid obtained wes triturated with water two times and
then with ethyl acetate. The solid thus obtained was recrystallized from methanol-

water to obtain 533mg of the desired compound.

NMR (DMSO) Data:
Chemical shift, multiplicity, # of protons:
6.14,8,2

7.18,d,1
7.28-7.36,m, 2
7.44-754,m, 1
7.70-7.76,d, 1
7.86-7.90,4,1
7.50-7.96,4,1
8.08-8.16,t, 1
8.28-8.36,1, 2
9.24,s,1

EXAMPLE 8A

5-((3-(2-triffuoromethy-4-fluorophenyl)isoxazol-5 ~yhmethyl)-2-(2-fluorophenyl)-5H-
imidazo[4,5-c]pyridine
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To a solution of azabenzimidazole (12.7g, 59.6mmole) in DMF (120mL) was added
10% (w/v) aqueous NaOH (30.5mL, 76.6mmole) followed by a solution of 5-
(chloromethyl)-3-(2-triflouromethyl-4-flourophenyl )-isoxazole {21.3g, 76.6mmole) in
DMF (60m1.). 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 BtoAc/hexanes to obtain 5-
((3~(2—triﬂuoromethy—d-ﬂuorophenyl)isoxazoi—&yl)methyl)&—( 2-fluorophenyl)-5H-
imidazol4,5-¢]pyridine in 69% yieid.

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

6.15,s,2
6.91,s,1

7.3, 2
7.A42-7.52 m, 1
7.65-7.9,m,2
7.84-7.9,m, 2
8.22-8.45, m, 2
9.19,, 1

EXAMPLE 8B
Salts of 5—((3~(2~triﬂuoromeﬂiy—4—ﬂuomphenyl)is0xazol~5~y1)methy1)-2—(2~
fluorophenyl)-5H-imidazo[4,5-¢]pyridine
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Methanesulfonic acid salt

5~((3-(2-trifluoromethy-4-fuorophenyl)isoxazol-5-yl)methyl)-2-(2-
fluorophenyl)-SH-imidazo[4,5-¢]pyridine free base (200 mg) was slurried in 2.0 ml
acetone. Methanesulfonic acid (42.6 mg) was added and the mixture was warmed to
~60°C. Water was added in small increments until a solution was formed (110 oL
required). The solution was cooled to ambient temperature and stirred overnight. The
shurry was cooled in an ice bath before being filtered and washed with acetone. The
solid obtained was dried at 40°C to give 149 mg of the desired salt. DSC endotherm
213.1°C. NMR was consistent with the desired structure.
HCI salt

5-((3 ~(2-triftuoromethy-4-fluorophenyl)isoxazol-5-ylmethyl)-2-(2-
fluorophenyl}-5SH-imidazo[4,5-c]pyridine free base (200 mg) was slurried in 2.0 m1L,
acetone. Concentrated hydrochloric acid (46 mg) was added and the mixture was
warmed to ~60°C. Water was added to the thick sturry in small increments until 2
solution was formed (100 pL required). The solution was cooled to ambient
temperature and stirred overnight. The shury 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-finorophenyl)isoxazol-5-ylymethyl)}-2-(2-

fluorophenyl)-5H-imidazof4,5-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, Eand F. '

Procedure A: Alkvlation
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For compounds prepared in an array format, 100um of the scaffold (in this case 2-
(2;3-Difluoro-phenyl)-3H-imidazo{4,5-clpyridine) was used for each reaction. The
total amount of 2-(2,3-Difluoro-phenyl)-3H-imidazol4,5-clpyridine was dissolved in
enough DMF to give 500ul/reaction. To each solution was added 60 ulL of
10%(w/v)NaOH/H,0. The alkylating agents were dissolved in DMF at a
concentration 480 pmole/mL and 250 pl of these solutions were added to the
respective reaction. Each reaction was then heated to 110°C for Imin using
microwave nradiation. 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,O and 0.1%TFA/Acetonitrile as the cluting
solvents. Each compound was identified by its mass spectrum and purity was
deterrnined by UV absorbance at 254mn. The HPLC fractions were concentrated by

centrifugal evaporation and weighed to determine quantity collected.

Procedure C: Suzuki Boronic Acid
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The aryl boronic acid (1.2 eq.) was added to a solution of 5-(4-iodobenzyl)-2~(2,3-
diffuorophenyl)-SH-imidazo[4,5-c]pyridine (1 eq.) in DMF. Na;COs (2eq) was
dissolved in HyO, added to tﬁe DMF solution and stirred. PA(PPh3)4 (5 mole%) was
then added to ‘the DMEF reaction mixture. The reaction mixture was heated in a
microwave at 200°C for 2 minutes. The reaction mixfure was applied to a 1g solid
phase extraction cartridge (C-18) and the columm was washed with 3 x 2mL of
methanol. The eluents were filtered through a 0.45um filter and then concentrated to

dryness. The resulting material was redissclved in DMF, and purified by reverse
phase HPLC/MS.

Procedure 1D
General procedure for oxime formation

To aromatic aldehyde suspended in BtOH/H-0 (1:2) was added

hydroxylamine hydrochloride (1.1 equiv.) and cooled to 4°C. T'o this solution was
added aqueouns NaOH 50% w/w (2.5 equiv.) dropwise. Afier stirring for 1.5 h at
room temperature, the reaction mixture was acidified with 2N aqueous HCI and
extracted with CHyCls. The organic solution was washed with saturated agueous NaCl
and dried over sodium sulfate. Removal of solvent gave crude oxime that was used

directly in the next step.

General procedure for cvecloaddition

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 NaQOCl
(10-13 % free chiorine, 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,Cly and H;O. The organic layer was separated, washed with
saturated aqqueous NaCl, and dried over sodium suifate. Afier removal of solvent, the
crude produict was purified by trituration (hexanes )} ot by column chromatography on
sifica (10% CH,Clo/hexanes).

General nrocedure for alkvlation
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To imidazopyridine suspended in DMF was added aqueous NaOH 10% w/w
(1.2 equiv.) dropwise followed by addition of chloromethyl isoxazole (1.2 equiv.) in
DMF. After stirring for 12 h at room temperature, solvents were evaporated to give
crude product as a tan solid. The crude solid was triturated with H,O and crystallized
from MeOF/H,0 (2:1) to provide pure final product.

Procedure B: Swuzuki bromides
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The aryl bromide (1.2 eq.) was added to a solution of 4-((2-(2,3~
diﬂuorophenyl)-5H~imiciazo[4,5-cjpyridin—S—yi)methyl)phenylboronic acid (1 eq.) in
DMF. NayCOsz (2eq) was dissolved in H,Q, added to the DME solutioﬁ and stirred.
PA(PPh3)s. (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 cluents were filtered through a 0.45um filter and
then concentrated to dryness. The resulting material was redissolved in DMEF, and
purified by reverse phase HPLC/MS,
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Procedure ¥

Preparation of Biphenvi Array
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The appropriately substitutect 4'-[2-(2,3 -Difiuoro-phenyl)-imidazo[4,5-¢ Jpyridin-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 Fl-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'-m.ethylpheny;l)"boronic: acid) and (4-Fluoro-2-hydroxy)phenylboronic
acid (1.1 equivalents) under Suzuki coupling conditions (sodium carbonate, water,
palladium tetrakis(triphenyl)phosphine) to afford the appropriately substitated 4'-[2-
(2,3nDiﬂuoro-phendemidazo{4,5-c}pyﬂdin—5~yimethy1}~bipheny1-4-ol or -[2-(2,3~
Difluoro-phenyl)-imidazo[4, 5-c]pyridin-5-yimethyl|-biphenyl-2-ol. The products
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were precipitated in ethyl acetate and filtered over a medium frit followed by washing
with water to afford the pure product (5).

For compounds prepared in array format of the general type (7), 50uM of the scaffold
(5) in 250pL, DMF was used for each reaction. To each reaction was added 1.4 ‘
equivalents of Cesium Carbonate. The alkylating agents (6) were added as a 0.4M
solution {0.05mMoles) in DMF. The reactions were shaken at 60°C for 4 hours and
monitored by analytical LC/MS. Each reaction was filtered through a 0.45pM filter
and purified by mass-based fractionation on a C-18 reverse phase column using
0.1%TFA/water and 0.1 %TFA/acetonitrile as the eluting solvents. Each compound
was identified by its mass spectrum and purity was determined by its UV absorbance
at 254nm. The HPLC fractions were concentrated in vacuo and weighed to afford the

product (7} as its triffluoroacetate salt.
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
methyi.
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e' 27716 ClI OIVICI F er263.133F 0-0cl B, 231.088 Hp ~ ryftit O
~CFI3 (.y 200.648 C'NN-ACFd1"Il~i CI"N215.7273~Na FF
291.469CIFCIO F~CI/01 CIBr273.478lci If FHF~CO'

0,
sUse

413.431

‘ Structures Purityl MW | Obs, MW |Method
Example 9
F
N
F O
85 | 387.340 | 388.340 A
CEN
Y
N . 2~
F
Example 10
O\
\\ )
NN = 90 | 395440 | 396.440 | A
Y/
Nl \
F
Example 11
F
80 414,431 A
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69 F 237.498 erci FCl CH, F cl 237.498 HaC CI Br Br F HaC CFla
CHa F.Br 223.471 CI5 Scheme 2 shows a synthetic route to

5-biarylmethyl-2-phenyl-SH- imidazo[4,5-c]pyridines and

5-benzyl-2-biaiyl-5H-imidazo[4,5-c]pyridines. 70 5 Scheme 2: .."” QTY
=wrr.. R1%' 9V r mot,. 'b Ar3(OH)2 t P d(PPh 3)4 x Ard™ ~P

ArE(OH)2/Pd(PP:~3)4 L ~R. R Scheme 3 shows a synthetic route to

nyl-SH-iunidazal4 5-clpyridines and
5-benzyl-2-allcoxyeags5H-imidazo[4,5-c]pyridings] MW | Obs. MW [Method
Example 12
2"
92 | 404.451 | 405451 [ A
AN 2
P N N/
F
Example 13
0
oyl
95 | 407.451 | 408.451 A
N = N/
©F
Exampie 14
‘ Z N =N
) 85 | 406.479 | 406479 | A
N N -
COF

89



10 R, R, and R" can be any alkyl, benzylic or heterobenzylic groups. 715
Scheme 3: R C[~~!t, P.4iasur obu or a kyi tion -RI Nilsunobu or
alkylation ~1Rm 6 w0 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

VY AMDPLE 1 2.9 2 _Aflhiinvamlaamy s\ DL iAo~ TA B Al el [N
C7x v T L 2 (2, O U uUTUpPTICT Ty )OO T O Az o, O oy CT

=.0
a-\1-— F H EB5BAvsphorous pentoxide (F48Aq) Wils diosaibad [Method
Exarppithanesulfonic acid (165.8mL) at

mno
LLI

\/L Y/ ) o0 |389.331 123090331 A
-

M
F
F o F F
Example 16
= /N -
N = N/ \ /
|
F
ya 3 90 | 431.418 { 432.418 A
F‘
Ny N~
F NTC
F
Example 17

93 | 404.834 | 405.834 A

20




50C with stirring. To the solution, 3,4-diazninopyridine (12.3g, 0_|
kmnoles) and 72 5 2,3-difluorobenzoic acid (19.4g, 0.12moles) were
added. The reaction mixture was heated to 190C for 3 hours. The
reaction was done three times. The reaction mixtures was cooled to 50C
and poured into ice with stirring. At this stage, all three batches were
combined. The reaction mixture was neutralized by the addition of NaOH
with stirring until the pH is S. Solid material precipitated out of solution,

was 10 collected tyrfittuasson and air-dried. The fina)

raguEt Wass. mv

Method

ExdigpRrystallized from ethanol/water twice to yiel

sigma 7.3-7 . 7.43-758Ym, Ip); 7.70
Ip); and 8.95 (s, Ip). LCHM z=232.F
procedure dting 2xfluorobenzoic aci

2,3-difluorobenzoic acid, the‘compound

of2-(2-fluoxpphenyl)-3H-imidazo[4,5-c]pyridine

2-(2,3-difluorophenyl)-3H-imidazo[4,5- c]pyridir

-367
d, Ip
d in 1
-(2-fl

nsion
(11.0

e. 1H

llowin

or

; 8A (in,

2-(2-fludrophenyl)-3H-imiddzo[4,5- c]pyridine dan be .
._} P E?%%ﬁg’e& y?)'??z‘@%"

LIOro

300Mhz

p); 8.34

g the abgve taught
5 place qf

g, 25 50i0mmoles) in

(CD30D)

d,

PLI%

DMF was cha 10% (wi/v) solution of aquequs NaOH. To this solution,
5-(chloro -(4-chlorophenyl)isoxazole ({L3.68g, 60.0mmoles)
dissolved in\RMF was added. The reaction mixture Was stirred at room
ExalRpEPET ature and-moritored-every-haif-hotr-by EEMS—Fhe-reaction-was
stopped at 4 hours, after
F N
= /N -
F N = N/: N\ / 95 | 380.3311 390331 A
F L F
Example 20
. _
Z =N
95 | 389.331] 390331 | A
F N N/
F ! .
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LCMS showed no progress between at 2 hour and 4 hour monitor points.
The 30 reaction product was triturated with first with water and then with
EtoAc (3x). The 73 5 material was crystallized by dissolving the material
in McOH with heat, followed by precipitation with water. This
crystallization process was then repeated yielding 5-

((3-(4- chlorophenyl)lsoxazol -5- yI)methyI) -2-(2-fluorophenyl)-5H-imidazo[4,

5o Clpyridine(15;3 38mmuote)-as-white-crystat-ata-yield-ef+4%-—H

300Mhz (HRJ)MQ%H%Q 1082 6. 02 (s, 2p): 7.13 (K11B): 767, ‘@?Fn% fethod
Exafifle 21 5o (m, Ip): 7.56 (d, 10 2p); 7.84 (d, 1): 7189 (d. 2p); 8.24 (d, 1):
8.28-8.36 (in, Ip); and 9.19 (s, Ip). LCMS data{M/Z % 405.31 EXAMPLE
3A 5-(4-(trifluoromethoxy)benzyl)-2-(2,3-difluorophenyl)-5H-imidazo [4
5-clpyridine 15 F, F Irv Tit FfF ,,..cam-w,,,~ 3/~' | 4} .t First,
2-(2,3-difluorophenyl)-3H-imidazo[4,5-c]pyridine (20g, 86.6mrnole) was
added to 430mL of DMF. Some of the solid mdterialidid not djssolve. To
NaOH (%#7v) sohgioh; \BEWB31 | A
ierial yvent into solutipn. The
gual pqrtiong of 16.3mL, 3rnmogle

-(2,3- |quorophenyI) 0[4,5- c]pyr|dine $o as to fit into a
microwave reaction vessel. To eaEh reaction vesseljwas

=

- Exampie 22
E
N V4 97 | 355.777 ,
o e N 366,777 A
F
Example 23

‘ ‘ @i’N
Y 90 | 407.451 | 408.451
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added of 1-(chloromethyl)-4-(trifluoromethoxy)benzene (693mg, 3nimole),
Each reaction mixture was microwaved for 1 minute at 110C. Following
the completion 25 of all 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.

3309 SiO2 colum@i{Rédksep (Isco) 0% to 0%/

—-Fhe resulting crude material was dissolved in CHZCI|?, purified using a
SrRuivio 1096813 1w foBEod

Exp0%/ABmin), and the resulting material was re-c
ethanol/H20. The 74 5 three batches yielded 1
5-(4-(trifluoromethoxy)benzyl)-2-(2,3-
difluorophenyl)-5H-imidazo[4,5-c]pyridine. 1H 3
5.79 (s, 2p); 7.25-7.35 (m, Ip); 7.37 (d, 2p); 7.4

thyl)-2,4~diflugrobenzene in place
1-(ch : -ﬁﬁ@ro ethgxy)bénzene,
5-(4-} zy))-A-(2, 3 dif H-imid
R AMPLE 4N
prep

5-(2,4-difluoro-biphenyl)methyl-2-(2,3-difluorop
5-c]pyridine F F F

idazo[4

rystal

raged
of

henyl

49, 38.5mmole of
300Mhhz (CD3OD) sigma

8-7.42 (m, 2p); 7.55 (d,
1p). LC/MS NI/z = 404.23.

the compound

ized from

Wy and sidbstikuling o

,5-C]pyrijdine can be

-5H-imidazo [4

Example 25
AN
N\)\Nw
/[ "
NZ N
b ! 90 | 401404 | 402404 | A
C
/
C
Example 28
2 N
N / N/
/( "
N\/ /N 95 | 371.377 § 372.277 A
0
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20 TI>, a F 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]pyridnie (460mg,
1.03mmole) in DMF (10mL). Na2CO3 was dissolved in H20, added to the
DMF 25 solution and stirred. Pd(PPh3)4 was then added to the DMF
reaction mixture. The reaction mlxture was heated in a microwave at

2000 far - A fta rleta

el

thad ace

ﬁfn/\l\laf
T VVCAU

,.

ZO0CTTOT L IIIIIIULCD I‘\ILCI CALI Q.\JLIVC vvu”\ up o

the crude productIE&4RTified in two batches

Ty &

Y

Ty T as

antidko

4%9 S

>N§8th od

Exaggiérti (0 to 10% B/20min, A= CH2C12,B =M
=40m1/min) ur|f ggtion. The pure pro
combined a 75 Co 2d. The resulting
from CH2 /h aneNThe gotiécted crystals weg
vacuum o rnlght resultirfg in 5-(2,4-
difluoro*piphnyl)methyl-2-(2,3-difluorophenyl)-
(223mg, o:-545mrnole) at 50% vyield. IH 300Mhz
2p); 7.0-7.1 (;2p); 7.25-7.35 (M, Ip); 7.35-7 .4
5p); 7.85 (d 185-8.0 (m, 10 Ip); 8.3 (d, Ip);
data M/z = 434&18. EXAMPLE 5
5-((3-(4- cb 0 ophenyl)lsoxazol -5-yl)methyl)-2-(2
azo[4,5 15 ¢]pyridine F\--/ F To a solution of az
43.3mmole) in DMF was added 10% 20 (w/v)

cOH,
duct f
solig
re dri

5H-in
(eidk

and ¢
p.3-di

aben
hued

15 (M}

ractions
was re-
~d undet

nidazo[4

flow rate
ivere
Crystalliz

N

,5-C]pyri

QB

us NaO

Ip); 7.4%-7.60 (]
).10 (s, Ip). LC/M

luorophenyl)-5H-
virnidazagle (10g,
H follows

high

8.8 K9

dine

U<

imid

d by

ExagrgeRRtion of S-(chloromethyl)-3-(4-chloropheny

51.9nunole) in . The reactien mixture was
/
temperature for 7 hours then goncentratedl.
7N\ )

treated with N N
£ i
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stirre
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Exampie 28

a0

427.485
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EtOAc/1120, and collected by filtering. The solid material was then
tritrated with H20 and EtoAc, and air-dried. The solid was further purified

by re-crystallization 25 from McOH to obtain

5-((3-(4-chlorophenyl)isoxazol-5-yl)methyl)-2-(2,3-
difiuorophenyl)-5H-imidazo[4,5-c]pyridine (8.5g, 20.Immole) at 46.6%
yield. 1H 300Mhz (DMSO-d6) sigma 6.03 (s, 2p); 7.12 (s, Ip); 7.25-7.35

(m, Ip); 7.44-7.53 (m. Ip); 7.55 (d, 2p); 7.88 (d, 3p); 8.11-8.18 (m, 1p);

ExdblMIPLE 6 5-((3(Z;

8.24-8.29 (dd, Ip); sindt23 (s, Ip). LC/MS datg plg+ 488034

dEonae

K@@Od

4-trifluoromethyphenyl)isoxazol-5-yl)methyl)-2-

CFa 10 2,4-(bis-tiifluoromethyi)benzaldoxime

2-flugropheny
imidazo [4,5-c]pyridine CI h 0 O KH20H~HCI ¢~ FI .
L: CF~ NoOCv1 A,... "F EtrDH A1 T OA CF2 CF Ck~ F NgOH DMK

)-5H-

C-F3 PN1110?-}

{/\

H/

N 85 | 456,833 | 457.833 A
. Ny NN
P N\/\N/ :
cl F
Example 31
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5 85 | 439,375 | 440.375 A
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Example 32
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To aromatic aldehyde (0.021 mol) suspended in EtOH/H20 (1:2, 230 mL,
0.09 M) was added hydroxylamine hydrochloride (1.58 g, 0.023 mol) and
cooled to 4C. To this solution was added aqueous NaOH 50% wi/w (4.13
mL, 0.052 mol) dropwise. 15 After stirring for 1.5 h at room temperature,
the reaction mixture was acidified with 2N aqueous HCI and extracted

with CH2CI2 (3 x 50 mL). The organic solution was washed with
ied.over sodium sulfate -.Removal-of

solvent gave crudéBsiifsé (5.3 g, quant.) that WBgitrgedMiifectyPin Y| Hated
Exasp320 2,4-(bis-trifluoromethvl)nhenyl chlororhethyl isoxazole
2,4-(bis-triflu ethylh)benzaidaxime (9.75 g, 0.038{mol) was suspended
in CH202 (4 0.85WM) 5 ooled to 4C. Propafgyl chlotide (2.72 mL,
0.038 mol) wy ad eg/o th& reagtion solution|followed by dfopwise
addition d | (10-13 % free chlorine, 37.6 mL,{0.061 mpl). The
reaction mixture was stirred”at 4C for 15 min 2b then heatedito reflux|for 3
h. After€00ling to room temperature, the reactionovaseZ4sb pasttiened A
betweeh CH2C12 and H20. The organic layerjwas $eparated, washed
with saturated agueous NaCl, and dried over sodiuin sulfate. After
removal of sgivent, the crude product chloromethylisoxazolg was putified
by column cheopatography on silica (10% CH2C12ihexanes)(6.5 g,0.020
mol). 10 5-0-(2, 4-ttifluoromethyphenvl)isoxazgl-5- ly )methyl)-2-(2-fluor
henvl)-5H- imidazo[4,5-cInvridine To imidazopyriding (14.28 g, 0.067 |mol)
Exaspgpended in DMF (40 mL) was added aquegus NaOH 10% w/w (32.2
addition of the{ chloromethyl
g, 0.080 molyin DMF}(16 mL)15
re, solyents ere evaporated|to

85 | 361.301 | 362.301 A

Exampla 35

C E
PN |
;\O:N)—_Q | 92 | 360804 | 370804 | A
cl F
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product as a tan solid. The crude solid was triturated with H20 (7x) and
crystallized (2x) from McOH/H20 (2:1) to provide pure title product. NMR,;

300Mhz D6MSO 20 Chemical shift, multiplicity, # of protons: 6.1, s, 2

7.0,s,1 73,t,2257.4-75, m,1 7.8-79,d,1 7.9-8.0,d,1 8.2-84, m, 4

9.2,s, 1 30 EXAMPLE 7

5-((3-(4-trifluoromethy-2-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-fiuorophe
nvD-5H- imidazol4.5 -clpyridine 35 Isoxazole synthesis { w 1*ts+3Ci ¢l ~d

cl CH~C12 F,c 78&Esdu@empound MW Amountjalgs Eeuivatantsmw |Method
Example 36
G CE/N 00 | 405785 | 406785 | A
Y
F N = N
F
F
Example 37
FXO = /N
ol P/ 02 | 421785 | 422785 | A
ol N
Example 38
F
F F ‘
0 : .
c” Z =N 90 | 401.367 | 402387 | A
N = N/
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A 207.139.3 9 0.044 1 NaOC1(10 % free 74.44 43.0 mL 0.44 1.6 Cl)
Propargyl chloride 74.51 3.14 mL 0.044 1 Dichloromethane 4&.7 mL "A"
was suspended in dichloromethane at 0C and NaOC1 was added at 0C
with vigorous stirring, followed by propargyl chloride. Reaction stirred at
OC for 5 min 10 and then heated to reflux for 2 h. It was then cooled to
room temperature, washed with water, dried over sodium sulfate and

alidlEaar

(- L H AL
concentrated-mrvacuo-toobtam—a-yelow—sotd

luting. with

o nekifiad-an-th
O PUIIIIC\J UrrtaTe

Fetins Ay

Obs. MW |Method

=xegp&ate-hexanes. 4.5 g of shiny white solid obt
iOot+.d'r NaOHeq F 15 CF, Compound MW A
A 279.622.097.61.2B213.211.373g6.4i
DMF 13.73mL+ 791116.56 mL 5"B"was
DMF and 10% (w/v) ag. NaOH was added to it
mL DMF and this solution was added to the ab

EASNY P _=N
F

10% \

ained| P'per"
mMoles Equivalents
Iv aq 2.6 mL NaOH
suspended in
was disgolved in{6.56
ove with stirri

351.814

Jrr=nt <AL o

13.73 ml

ng.
352814 | A

Exampie 40
r/p\‘JfN
P,
/[ SN

N o

e

Ci

423.812

424 812 A

Exampie 41

339.391

340.381 A
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The reaction was stirred at room temperature for 5 hours. DMF was
removed by concentrating in vacuo and the solid obtained was triturated
with water two threes and 10 then with ethyl acetate. The solid thus
obtained was recrystallized from methanol- water to obtain 533mg of the
desired compound. NMR (DMSO) Data: Chemical shift, multiplicity, # of
protons:.. 15614, 527.18.d, 1 7.28-7.36, m, 2 7.44-7.54,in, 1
7.70-7.76, d, 1 20 3iB6##30, d, 1 7.90-7.96, d, qugtp -G48, T
Exgn28:-8236, t, 2 9.24, s, 1T Z5 EXAMPLE-8A
5-((3-(2-trirluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-fluorophe
nyl)-5H- 30 imidazo[4,5-c]pyridine 80 F N~O ctsb

N Vi
TN
: F F
g )

Gbs. MW | Method]

82 | 449408 | 450.408 A

B5 | 422825 | 423,805 A

Example 44

93 | 388.380 | 389.380 A
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01 cF1 fI-.N 5e; To a solution of azabenzunidazole (12.7g,
59.6mmole) in DMF (120mL) was added 10% (w/v) aqueous NaOH
(30.5mL, 76.6mmole) followed by a solution of 5-
(chloromethyl)-3-(2-triflouromethyl-4-flourophenyl)-isoxazole (21.3g,
76.6mmole) in 10 DMF (60mL). The reaction mixture was stirred at room

cantratad. Thao.matoaral wac
AT TV D

température Tor l%ng{ub and-thren-coreentrated: ,ln, mater

Fiffay

rg lﬂ?ﬁon, and.collected b

nracintatad fram
O

ngMPhe s8R Mistiissiod

A% TCorceor-rr

Exavv%% recrystallized from EtoAc/hexanes to obta
((3-(2-trifluoromethy-4-fluorophenyl)isoxazol-5
)-SH- imidazo[4,5-c]pyridine in 69% yield. 15 N
Chemical shift, multiplicity, # of protons: 20 6.

n 5-

dyl)me
MR [
15,5,2

thyl)-2-(2-fluorophenyl
ata 300Mhz D6MSO
6.91s,1 7.3, P

7.42-752,in,1 7.65-7.9,in, 225 7.84-7.9, in, 2
Br
] . 95 | 479,124 | 480,124 A
N Vi
3r = N
F F
Example 46
N =N, =
@N/ \ /
L7
N\/ /N
ot 97 | 419.304 | 420.304 A
0
/
¢
Example 47
2 N =N
N P N/
F F
N/ N 94 | 389,387 | 390.357 A
\_J
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8.22-8.45,in, 2 9.19's' 1 30 EXAMPLES8B Salts of

5-((3-(2-trifluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2-
fluorophenyl)-51-1-imidazo[4,5-c]pyridine 81 5 Methanesulfonic acid salt
5-((3-(2-trifluoromethy-4-fluorophenyl)isoxazol-5-yl)methyl)-2-(2
quorophenyI) -SH-imidazo[4,5-c]pyridine free base (200 mg) was slurried

sulfonic acid (42.6 mq) was added and the

mlxture Was WarmeQ'H‘{?SUfﬁ%OC Water was add

bkt [Snrall inGrementd

Method

ice bath before

endotherm
salt 15 5-((3-
fluorophe
2.0 mL acetofig.
the mixture was;war
small increme iI a solution
solution was cogfed

slurry was cee

Exgrtile#&olution was formed (110 AL 10 requiredy.

to ambient temperature and stirred overnight. T
& washed with gcetorle. The solid

-trlfluoromethy -4- faorophenyl)|5(
)-5MH-imidazo[4,5-c]pyridine free ba

gfed to ambient 20 temperature
ed in an ice bath before being filtered
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he sl
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Q:EAgE
mg) wag adde
to the thick slurry
Fequired). The

tirred overnight.
and washed witH
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DXazo
5e562(
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90 | 383.778 | 364.778 A
Example 50
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structure. 25 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 30 starch. 100 mg of the
mixture was loaded into a hard gel capsule. Additional compounds of this

invention were masi@&wg@e methods of proce

IHF @

n C‘ V' I’DI"\QI’QH

N fan: O ”EA\R/

gdure 2
format, 100um of the scaffold (in this case 2- 1
(2,3-Difluoro- irni

Exal

,5-C]pyridin

inure using Owave |rrad|at|on After cooling,
through a 0. . filter. Each compound was
based fractlonau 6n a C-18 reverse phase ¢
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|_ |_ |_ I_ rU| \JUIIIF\J\.

)
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p each solution was added 60 I of

e dis
e o1y
then
the
then
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Mé’thod
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dissolvad in enaq
solved inf DMF at
tions Werd4dde
heated t¢ i iOC fo
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purified By mass
h using 0.1%TFA

=

ugh

toA

ered

HZO and O 1%TH Aﬂ‘Acetonltrlle as the eluting- solvents. Each compound
= nd nnrlf\/ was 20 determined hviW
absorbance at 54mQ The HPLC fractlons welre concentrated by
——
/
95 | 472443 | 473443 1 A
Example 53
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F F
Y
) 95 | 404,444 | 405444 | A
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centrifugal evaporation and weighed to determine quantity collected.
Procedure C. Suzuki Boronic Acid F B~.7H 1g 25 83 5 The aryl boronic
acid (1.2 eq.) was added to a solution of 5-(4-iodobenzyl)-2-(2,3-
difluorophenyl)-5H-imidazo[4,5-c]pyridine (1 eq.) in DMF. Na2CO3 (2eq)
was dissolved in H20, added to the DMF solution and stirred. Pd(PPh3)4

A Ricrawave at 200C for

(5 oleY%) was Lh%gma(fidcd to-the-BMF-reastion-mixture-The.

DUy uté’%"f TH

reaction

Erpadtighiethod

Ex?rrﬂ?(teure was applied to a 1g solid 10 phase extr{

and the column was washed with 3 x 2mL of
filtered through 20.45uin filter and then concen
resulting matefial wds re¥issg
HPLC/MS. 1 2

. N
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stirring fé{
acidified with N agueous HCIl and extracted W
solution was

sulfate. Remo
the next qtpp

hydroxylamine hydrochloridef(1.1 eduiv.) and cpobsd
solutionhWas ;Jadded aqueous NaOH 50% w/w (2.5 e
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H2C12. The orgapic
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solvent gave crude oxime that w
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pwise. After
was

over sodlium

Example 55

F F :
90 | 410470 | 411.470 A
Example 56
E
F

F L

N Y
F N 92 | 457.329 | 458.329 A

F F
F F
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25 General procedure for cvcloaddition Oxiine was suspended in CH2CI2
and cooled to 4C. Propargyl chloride (I equiv.) was added to the reaction
solution followed by dropwise addition of NaOC1 (10-13 % free chlorine,
1 equiv.). The reaction mixture was stirred at 4C for 15 min then heated
to reflux for 3 h. After cooling to room temperature, the reaction was 30

partitioned betweer;H4LJ2 and HZO " Theorganic tayer wasiseparatet;
i i untg Qr&lrillm rﬁiﬁ?’\pgv Method

Ex 7
After removal of solvent, the ckude product wag purifled by trifuration

(hexanes ) or by column chromatography on sijica. (0%
CH2C12/hexanes). 35 General procedure for akk latign 84 5 Tjo
imidazepyridine suspended in DMF was added jaqueus NaOH 10% wiw
1.2 €q iv.) drop-,vise followed by addition of chloromethyl isgxazole (lL.2
i _DMF. A tirring for 12 h.at room tgmperature, sglvents were
evaporate to give cru € product 4 an solid. $hel GERBA QIS | A
Vi \ McOHI/H20 (2:1) to provide pure
kirbfomides He K. F HO {'5~ZW /V Br
cle (1 21e0.) was added to ajsolutionjof

F v.~a4ir,~e, 15 The aryl bromi
4-((2-(2,3-

Example 58
C '
f\f N
F Vs
N A N 95 | 423776 1 424778 | A
F
F 3 F
Example 53

F. .0
F
L ; p 05 | 439775 | 4407751 A
cl TN
F 2 |
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difluorophenyl)-5H-imidazo[4,5-c]pyridin-5-yl)methyl)phenylboronic acid (1
ed.) in DMF. Na2CO3 (2eq) was dissolved in H20, 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
200C for 2 minutes. The reaction mixture was 20 applied to a 1 g solid

phase extraction cartridge (C- 18) and the column was washed with 3 x 2

rnL of methanol. Ehemluants were filtered thro

iehis

0.4k flies. ARdl vethod

Exaifp@isoonceéntrated to dryness. 1he resuttimgmateriat
DMF, and purified by reverse phase HPLC/M$. 85 % Proced

was Tedissoived

re F

0
eVoe
N/N/

Preparation of Biphenyl Array 10 EF 5a' F F HO 'B OH ----- fit { DMF
PCKPh$;4; OH12!:, gxHuFaCHa FtFrbMw +3H5 K4
F
F F
5 92 | 419357 | 420,357 | A
4
N~ N
F F
Example 61
Ct :
Z =N
No Y, 90 | 380.222 | 391.222 A
I N
O 1 F F
Example 62
F
F
F F F
: 90 | 405.330 | 406.330 A
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The appropriately substituted

4'-[2-(2,3-Difluoro-phenyl)-imidazo[4,5-c]pyridin-

5- 15

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-BenayksF3-irnidazo[4,5-c]py

rmﬂ@

ExangsBeated with three different substituted Z-ny
((4 20 hydroxyphenyl)boronic acid, 4-Hydroxy-2
boronic acid and (4-hydroxy-2-methylphenyl)bg
(4-Flugro-2-hydroxy)phenylboronic acid (1.1 eg

¥ onditions (sodium carbonate, water,
iphenyl)phosphine) to afford the apprg

Difluor@-phenyl)-imidazo[4,5-c]pyridin-5-yIn

-[2-(2,3 25 |

Difluoro- )-imifﬁﬁc}pyn

products {86 Slwere §%g@t in

medium fritY6llowed by-washihg wighwaer to 2

For compounds prepared in array format of the

the scaffold (5) in 250jiL DMF was used for ea

gin-5-yImethy
athyl Acetate

droxy
-(trifld

phenylt
orometh
yronicfacid) an
uivalents) und
palladium
priatg

nedhyli-piphen

ifford the pure
genetal type (
ch reaction. T¢

ly substit

oronic

prheny
ol
er Suzul

uted 4'-|]
Y 12450L9"

l. The
ver a
product
7), 50}iM
b each

N

of

(3 equivalemt) Method

5).

ExdR e BaTwas added -t t0equivatentsof-Cest
alkylating agents (6) were added as a 0.4M sol
DMF. The reactions were shaken at 60C for 4 h
analytical LC/MS. Each reaction was filtered thr
d by mass-based fractionation on a C-18
FA/water and O,Qr %TFA/acetonitri

d 15Was | ;

=4

m-Carbonate:
ution {0.05mM
ours and mof
oughja 0.45Al
reverge phase
e as the elutin
5pect
e

-

AN P

ONsS were

The
oles) in
itored by

column

U filter aind

g solvents.

S

1)

A

Example 65

F F

80 | 425442

426.442
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product (7) as its trifluoroacetate salt. The compounds produced

according to these procedures and examples, and certain of 20 their
properties, are described in the Table below. The substituent designated
"C"is methyl. 25 30 87 Structures Purity MW Obs. MW Method
Example 9 F F~k F O N 95 387.340 388.340 A 6,0 ~ p F Example 10\
~0N-90395.440 396.440 A NN F Example 11 Fl

e
S OYSvL®
' F F

Structures Purity! MW | Obs. MW |Method
Example 66
cl_-
. 95 | 431.876 | 432.876 C
/
/ N._ = N
F F
Example 67
o. O
+\N/
]
95 | 442420 | 443.429 C
R K\&N
I
L/
N\/j\m
F F
Example 68
95 | 411458 | 412,458 C
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\1OJ 6,NrN90413.431 414.431 A N F 88 Structures Purity MW Obs.
MW Method Example 12 N \ C' N 92 404.451 405.451 A NO: N F
Example 13\\/,N 95 407.451 408.451 A F Example 14 \\/~N 85.
405.479 406.479 A N F 89 Structures Purity MW Obs. MW Method

Structures Purityl MW | Obs. MW {Method
Example 69
/Q\O\/ 95 | 411.458 | 412.458 C
9
N \/KN
Example 70

C
) L
) ﬁ@
= F

85 | 411.458 | 412,458 C

Exampie 71

F
e
QL0
F F

95

415422 | 418,422 Cc
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Example 15 ~N FN 190 389.331390.331A FFFF Example 16 N/N S
90 431.418 432.418 A F F NZN,C F Example 17 N F 0 93 404.834
405.834 A N CI 90 Structures Purity MW Obs. MW Method Example 18

N F 90 370.389 371.389 A

Structures Purityi MW | Obs. MW ] Method
Example 72
7 ’ 5
S 7 /N 95 | 403.457 | 404.457 C
N _= N/ '
Example 73
¢ o ' AN =N _
N Y 90 | 441485 | 442,485 C
#N
E =
Example 74
F
F
(1
, =N 95 | 465430 | 468430 | ©
| ‘
N = N/
F F
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Example 19 F A( CNFN/~95389.331390.331 A F F F Example 20
FNi95389.331 390.331 A FN:C/>FF F 91 Structures Purity MW
Obs. MW Method Example 21 F F 95 389.331 390.331 A F~~_% FF

Example 22 F N 97 355.777 356.777 A

Purity

Structures MW 1 Obs, MW {Method
Example 75
N 95 | 431.876 ; 432.876 C
Cl oz
Exampie 76
8
S N = =N
[ 85 | 415,422 | 416,422 C
F N 4
P =N
F F
Exarnple 77
95 442.485 C

441.485
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Cf F Example 23 NN 90 407,451 408.451 A O F 92 Structures Purity MW
Obs. MW Method Example 24 Br 90 461.134 462.134 A /N sNiN BrF
Example 25 N~N F N7 N 0 90 401.404 402.404 A Example 26 95

371.377 372.377 A 0O

Structures Purlty] MW | Obs. MW {Meihod
Example 78
GO l
%
e 95 | 441485 | 442485 | C
N. .z N/
F F
Example 79
0/8
S Z N
i = 85 | 443.522 | 444522 C
= N,z N/
F F
Exampie 80
95 | 387.392 ] 388.392 C

&
0 =N
F F
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93 Structures Purity MW Obs. MW Method Example 27 N~Nt/ F N"N o
95 439.375 440.375 A FF Example 28 4-1sN N F \ N 90 405.822

406.822 A N Example 291 NNF o NN N 90 427.485 428.485 A 94
Example 30 Structures Purity MW Obs. MW Method F

Struciures

Purity] MW Obs. MW Method
Example 81
F_
9 o
95 | 433.412 | 434.412 C
F N = N/ N /
| F F
Example 82
C
O
1 = ZERN 95 | 439.489 | 440480 ! ¢
\/\/N\/\N/
F F
Exampie 83
0
C =
e AN
Y. 95 | 438.469 | 440.469 C
N = N ‘
7 = F

1142




F 85 456.833 457.833 A F\\N JAN CIF Example 31i\J~ N;CCNF N
0 95 439.375 440.375 A FFF Example 32 N 90 386.454 387.454 A 95
Structures Purity MW Obs. MW Method Example 33 N/ N F 90 392.480

393.480 A s Example 34 N N

95

Struciures Purity] MW | Obs. MW |Method
Example 84
C
‘ X = /N
95 | 425, .
C \/\/N P N/ 5.485 | 426.485 C
Example 85
95 | 465430 | 486430 | C
Example 86
F
F
F
485430 | 468.430 C
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F 95 361.301 362.301 A OF FFExample35 C /F/fNN/N 92
369.804 370.804 A CI 96 Structures Purity MW Obs. MW Method
Example 36 -~N 90 405.785 406.785 A F N~\% N F F F Example 37V /
~N F Cl:1~ N~\% / 92 421.785 422.785 A F N F Example 38 F

Structures Purtyl MW | Obs. MW |Method
Example 87
95 1 415422 | 416422 C
N =z N/ N/ .
F F
Exampig 88
Ci
31“/ @f“ 95 | 466.321 | 467.321| C
Vi
. N._ = N
F F
Example 88
F Z N
Y, 95 | 433412 | 434.412 C
N .z N
F F

114




FF O~~N90401.367 402.367 A F 97 Structures Purity MW Obs. MW

Method Example 39 CI 90 351.814 352.814 A _~N Example 40 N7 O 92
423.812 424.812 A N Cl Example 41 C/~N 98 339.391 340.391 A C"/

N N F F 98 Structures Purity MW Obs. MW Method Example 42 N F F

92 449.408 450.408 A

Structures

Purity| MW | Obs. MW [Method
Example 00
95 | 533408 | 534428 | ©
Example 91
cl
ci ‘ ‘ =N
No N/ 95 | 4663211 4673211 ©
I F
Example 82
C
-
l
g N
=
C Qﬁ/ 00 | 425485 | 426.485 | C
N
F F




F F N'IN, FExample 43 ~N N~NFF 0~ 95 422.825 423.825 A N CI
Example 44 /N N NiF F a 93 388.380 389.380 A N" 99 Structures
Purity MW Obs. MW Method Example 45 Br 95 479.124 480,124 A CC N

Structures Purity] MW | Obs, MW |Method
Exampia 93
L0 . )
"1
° O
c | N_ N/ 90 | 457.484 | 458.484 C
F F
Example 84
P L
Nef 90 | 447402 | 448492 | C
F F
Example 85
80 | 488.529 | 400.529 C

M P¥o-%
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BrNFF Example 46 N N FF N7 N O 97 419.394 420.394A OC

Example 47 ,N N N F F NO7 N 94 389.367 390.367 A 100 Structures

Purity MW Obs. MW Method Example 48 NN F F 92 457.366 458.366 A

0
Structures Purity] MW | Obs. MW{Method
Exampie 96
90 | 457.484 | 458 484 c
Example 97
e L
& N N)—‘Q 90 | 425.485 | 426.485 | ©
\
F P
80 | 425485 | 428.485 C

17



FFF Example 49 CIN/N SN /N 90 363.778 364.778 A F Example 50
NINFF OZ(NN==b92 445.476 446.476 A C C\C 101 Structures
Purity MW Obs. MW Method Example 51 N~N F N, N 0 95 457.366

458.366 A F F F Example 52

Structures Purityl MW | Obs. MW |Method
Example 99
C
i
N
c ‘ .
=N
90 | 440.500 | 441.500 C
: N # N/
-/
F F
Example 100
90 | 428.449 | 430,449 C
E
Example 101
o |
80 | 437.902 | 438.902 G

s } g WN/
# N &N :
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N/FF95472.443 473.443 A FF Example 531 N F F N 95 404.444

405.444 A 5/ 102 Structures Purity MW Obs. MW Method Example 54
‘N FF 95 395.393396.393 A \NS Example 55, N/NF N 90410.470
411.470 A S Example 56 F

Structurss 1Purity] MW | Obs. MW Method
Example 102
00 | 437.453 | 438.453 C
N\/\N
Example 103
\ N
8 ] S Cﬁ/ 00 | 453517 | 454517 | ©
F N # N
F F
Exampie 104
90 | 481.420 | 482,420 G
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FF/~N/N92457.329 458.329 A FF FF F 103 Structures Purity MW
Obs. MW Method Example 57 F C//_ 93 353.350 354.350 A \IN/F
F Example 58 Cl//--N F N" N 95 423.776 424.776 A FF F F Example

59N F95439.775440.775 A CINFF

F _
cl O # =N
Yoo
F F

. Structures Purity] MW [ Obs, MW Method
Examgple 105
F o}
=T O
F p /N
p 90 | 481420 | 482.429 C
N _z N
F F
Example 106
AN
At
N =z N
F F
i N
P 90 | 453.517 | 454.517 C
Ry
8
Exampile 107
90 | 449.887 | 450.867 C
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L 104 Structures Purity MW Obs. MW Method Example 60 F F F 92
419.357 420.357 A CEO O~N N F F Example 61 C(// N 90 390.222
391.222 A UIFFExample62 FF FOFFN _ 90 405.330 406.330 A
6,No~ N\ / 105 Structures Purity MW Obs. MW Method Example 63 F

Structures Purity] MW | Cbs, MW Method
Example 108
' Cl
N
cz% q/ 80 | 466.321 | 467.321 c
o Nz N ’
_ Y
F F
Example 108
4G . Z =N
NZ - ) 80 | 422441 | 423441 | C
N_ = N
F F
Example 110
F‘
e o
p 90 | 433.412 | 434,412 c
N , > N
F F

121



f090431.421 432.421 A fN NN FF Example 64 N r 0 422.441 423.441
A IE(IN//N NFF Example 650N frv p90425.442 426.442 A N F
F 106 Structures Purity MW Obs. MW Method Example 66 Cl /95
431.876 432.876 C \\/~-NNF F

Structures Purity] MW | Gbs, MW iMethod

Example 111

90 | 442,429 | 443,428 c

F F
Example 112
o ‘ N
0 i > 90 | 427458 | 428458 | C
N = N/ .
F F
Example 113

C’O Z
Ry S /N
N N/ 90 | 427.458 | 4284881 C
F F

122




Example 67 D~N~D 95 442.429 443.429 C N F F Example 68 95

411.458 412.458 C F F 107 Structures Purity MW Obs. MW Method
Example 691 95 411.458 412.458 C CN FF Example 70 C\1/95
411.458 412.458 NN C NF F Example 71 F /\ % 95 415.422 416.422 C

=N
I C[/*é}

90

467.321

Structures Purity] MW | Obs. MW [Method
Example 114 ‘
c
c N # =N ==
P N N/ N/ 90 | 425485 | 426.485 C
F F
Example 115
C
CM
2 P N
= p 90 | 439.512 | 440.512 cC
N_ = N
F
Example 116
¢l I
466.321 C

123




N N F F 108 Structures Purity MW Obs. MW Method Example 72 95
403.457 404.457 C F F Example 73 :90441.485 442.485C tJFF
Example 74 FF F N 95 465.430 466.430 C F F 109 Structures Purity
MW Ohs. MW Method Example 75 95 431.876 431876 C \\ ~~N CI N\%
NFF

Siructures Purityl MW - Obs. MW [Method

Example 117

S
- 80 | 503.556 | 504556 | ©

Example 118

90 | 443522 | 444522 | C
\ /7

Example 118

c
‘ E/ =N 80 | 422.441 | 423.441 C
N_ = N/
F F : .

© N

o~
B
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Example 76 \\N 95 415.422 416.422C FI/N/CNFF Example 77\\/
JN O N N 95441.485 442.485 C F F C 110 Structures Purity MW Obs.
MW Method Example 78 CVp /95 441.485 442.485 C F F Example 79
C,S\\/.=N 95443522 444,522 C N F F Example 80 95 387.392

388.392 C
Structures Purty] MW | Obs. MW {Method
Example 120
C. //D
)
!l % K\’/’N - B0 | 475521 | 476.521 c
F F
Example 121
90 | 433.412 | 434412 C
Example 122
l 80 | 503.556 | 504,556 | C
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F F 911 Structures Purity MW Obs. MW Method Example 81 F "N 95
433.412 434.412 C FNN F F Example 82 C 0iN 95 439.469 440.469 C
N NFF Example 830 C N 95439.469 440.469C :CN/'NFF 112
Structures Purity MW Obs. MW Method Example 84

Shuctures Purityl MW  Obs. MW Method
Example 123
F
AN N =N ‘
p: 90 | 420449 | 430440 ©C
C P N._ _» N
F F
Example 124
c =
= {\F&N o0 | 453540 | 4545401 C
N\/"“i\{/
F
Example 125
Cl
2 = /N .
| li 90 | 466.321 | 467.321] C
cl AN A
F

126




[~/N1N 95 425.485 426.485 C F F Example 85 F F F 95 465.430
466.430C NNFF Example 86 F F F 95 465.430 466.430C NNNFF
113 Structures Purity MW Obs. MW Method Example 87 N N// 95

415.422 416.422C NFF

Structures

y
R O S
oo

Purity] MW | Obs. MW iMethod
Example 126
O. O~
N7
g
l/\(Nm 90 | 456456 | 4574861 C
B F
Example 127
A =N
f p 80 | 481.428 | 482.479 1
F>/O L N. = N
F fl: F F
Example 128
" 00 | 483.8522 | 484.522 Cc
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Example 88 Cl CI\11\/=N 95 466.321 467.321 C ~N F F Example 89

F F/~NN95433.412 434.412C N FF 114 Example 90 Structures

Purity MW Obs. MW Method FFFF/N _95533.428534.428C FiFN
IN\/ FF Example 91 CI CI\1'\/~N NN 95 466.321 467.321C FF

Structures Purityl MW | Obs. MW {Method
Example 129
Re
. WN‘ — 90 | 445.448 | 446448 | C
N \//\N/ \ /
F F
Example 130
/ 1 a0 392.870 | 393.870C A
ci _ N\/\N/ \_.5
Exampie 131
/N ~0 AN =N LN
/N N 7N\ _s
. = Z TN 90 | 358.425 | 359425 | A
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Example 92 C C\1~N 90 425,485 426.485C NNFFffll 115
Structures Purity MW Obs. MW Method Example 93 0~0/,N N N 90
457.484 458.484 C F F Example 94 "a N NJ N /90 447.492 448.492 C
F F Example 95 ao'~I~_N 90 489.529 490.529 C /N/NFF 116

Structures Purity MW Obs_ MW Method

 Structures Purity] MW Obs. MW i Method
Example 132
?"
‘ N
= = S 80 | 392488 | 393.486 A
N~ N/ \_-8
Example 133
c =
c 2 p /N
N N)_Q 90 | 453.540 | 454540 C
F F
Example 134
@DTN
0 ‘ ‘ K\FN 9 | 546.582 | 547.582 C
N\/\N/ Q
e

129




Example 96 .C/ G C/ N 90 457.484 458.484 C F F Example 97 C\I\/
,~N C 1/ Ngf N 90 425.485 426.485 C F F Example 98 C CN 90
425,485 426.485 C N/ ~~ F F 117 Structures Purity MW Obs. MW
Method Example 99 C | ' 90 440.500 441.500 C N/ N\ F F Example
100F CIrN

Struciures Purity] MW | Obs. MW |Method

Example 135

00 | 445.448 | 446,448 c

Example 136

0 §456.378 | 457.578 A

Example 137

95 | 472.378 | 473.378 A

130



190 429.449 430.449 C N FF Example 101 CI/ S I/jam N 90 437.902
438.902 C F F 118 Structures Purity MW Obs. MW Method Example 102
N O (\/rr---90437.453 438.453 C NON F F Example 103 S rN 90
453.517 454,517 C I FF Example 104 F F F O 90 481.429 482.429 C

Obs. MW [Method

Structures Purity] MW
Example 138
95 | 423.812 | 424.812 A
88 | 457.270 | 458.270 D
98 | 472.378 | 473.378 W

131




F F 119 Structures Purity MW Obs. MW Method Example 105 F\ 'O ao,~~
FF/,N__pN90481.429 482.429 C F F Example 106 N~N F F 90
453.517 454.517 C S Example 107 F CI |/ ~'N 90 449.867 450.867 C F
F 120 Structures Purity MW Obs. MW Method Example 108 / Cl 90

466.321 467.321 C F

Structures Purity; MW | Obs. MW |Method
Example 141
98 | 524.377 | 525.377 D
Example 142 .
0 {474.369 ; 475.369 D
Example 143 .
99 1 454,387 | 455,387 D

132



Example 109 C\\/90 422.441 423.441 C N'N FF Example 110 F\\/i
90 433.412 434.412 C NN F F 121 Structures Purity MW Obs. MW
Method Example 111 0 O N 90 442.429 443,429 C N F F Example 112
CO0\I1\90427.458 428.458 C N F F Example 1130 C

Structures Purityf MW | Obs. MW | Method
Example 144
98 | 474.369 | 475.369 D
Example 145
88 | 485.268 | 486.268 D
Example 148
95 | 442.351 | 443.351 D

133



\\/ N N N 90 427.458 428,458 C F F 122 Structures Purity MW Obs.
MW Method Example 114 C/ NI 90 425.485 426.485 C N F F Example
115C C\'\/90439.512 440.512 C NN F F Example 116 CI\\/,,N CI

N~ 90 466.321 467.321 C N F F 123 Structures Purity MW Obs. MW
Method

Structures ' Purityl] MW | Obs. MW |Method

Example 147

80 | 420.397 | 421.397 D

Exarmnple 148

90 1 402.407 | 403.407 D

Example 148

08 | 448433 | 440433 D

134



Example 117\ (a /90 503.556 504.556 C 1\/IAN N/ F F Example 118 N
C/S 90 443.522 444.522 C F F Example 119 N/ ,N 90 422.441 423.441
C P"% N F F 124 Structures Purity MW Obs. MW Method Example 120
C\S0 O _90475.521 476.521 C N N>F F Example 121 F 90 433.412

434.412 C
Struciures Purityf MW | Obs. MW [Method
Example 150
898 | 474.369 | 475,369 D
o7 R 96 | 439.280 | 440280 | D
\-—- i
X !
Example 152
88 | 454.387 | 455.387 B

135




N F F Example 122 N 90 503.556 504.556 C F 125 Structures Purity MW
Obs. MW Method Example 123 F/ ~N 90 429.449 430.449C CN/NF
F Example 124 90 453.540 454.540 C F F Example 125 CI Cl \\ ~~ 90
466.321 467.321 C NN F F 126 Structures Purity MW Obs. MW Method

Siructures Purity MW Obs. MW |Method

Example 153 -

98 | 508.386 | 507.388 o

Example 154 -

98 1 456.378 | 457.378 D

Example 1585 =

88 | 438.397 | 437.397 D




Example 126 O4~-N~o0 C 90 456.456 457.456 C NY\~ F F Example 127
190 481.429 482.429 C FVON/N/'FFI1FF Example 128 C0 cxo N 90
483.522 484.522 C F F 127 Structures Purity MW Obs. MW Method
Example 129 O C F N 90 445.448 446.448 C NN F F Example 130

Structures Purityl MW | Obs. MW | Method
Example 156 E

98 ; 456.378 | 457.378 D

Example 157

98 | 467.276 | 468.276 D

Example 158

98 | 430,442 | 431.442 (3]

137



N O N 90 392.870 393.870 A CI NU'N Example 131 N...ONIN/>NN S
90 358.425 359.425 A 128 Structures Purity MW Obs. MW Method
Example 132 CO / N 90 392.486 393.486 A N /iNS Example 133 C\/JN
N /90 453.540 454.540 C N/'F F Example 134101 N 90 546.582
547.582 C N_)-NF F 129 Example 135 Structures Purity MW Obs. MW

Method
Sirdctures Purity} MW | Obs. MW |Msthod
Example 159 =
N 4
98 | 4566.378 | 457.378 D
Example 160 F ci
85 | 473725 | 474725 D
Example 161 = el
\
o7
‘?\i 98 | 488.832 | 489.832 D
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F N 90 445.448 446.448 C F F Example 136 CF3FF N O f/ 0 456.378
457.378 A N N Example 137 F F4-F FOF O 'rN 95472.378 473.378 A
N(:: 'N 130 Structures Purity MW Obs. MW Method Example 138 F F (r)
N N 0 95 423.812 424.812 A N Cl Example 139 F F

Obs. MW

Structures Purity| MW Method
Example 162
98 | 540.831 | 541.831 D
F
Example 183
o7 F F 98 ) 490.823 | 491,823 B
v\ £
N
F‘
Example 164 = ol
88 | 470.842 | 471.842 D
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mar/ NN N 0 ~. 99 457270 458.270 D NCI| 1tCl Example 140 FF NN
098472.378473.378 D N()OFF 11 FII! 131 Structures Purity MW
Obs. MW Method Example 141 FF NNOF F F 98 524.377 525.377 D

rd" F

Structures o Purity] MW | Obs, MW | Method

Example 165
F Cl

N//\/

98 | 480.823 | 491.823 D

Example 186

98 | 501.721 | 502.721 D

Example 167

90 | 415422 } 418,422 C

146



F FExample 142FF N,/NVFF0474.369 475,369 D {F F Example
143 FF jN,iN\fOH99454.387 455.387 D N(OFFP~-1P 11132
Structures Purity MW Obs. MW Method Example 144 FF JNa N:D,/OF
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OFN:(Nt90471.486 472.486 FF F C Example 295 F/,N O N~'N 90
488.473 489.473F FFN O Example 296 F/, N O N~ % N 90 628.635
629.635F Fr-~IC O \\ 182 Structures Purity MW Obs. MW Method
Example 297 F ~N O NJ N /90 524.550 525.550 F
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Example 294
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N F F Example 298 FIN O Nj N 90 538.577 539.577 F F\N/ Example
300 FIN O NN 90503.529 504.529 F N F F C O 183 Structures Purity
MW Obs. MW Method Example 301 F O N 90 579.506 580.506 F F F O

F F F Example 302

Structures
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Example 297
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F O N~90521.494522.494F FFF'F Example303 cO ocC COIFF
\N'//_\90 541.603 542.603 F N 184 Example 304 Structures Purity MW
Obs. MW Method co ~/ CF F/\90467.523 468.523 F ~ Nv/ N Example
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Structures Purityl MW 1 Obs. MW Method
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¢ F 90 509.604 510.604 F \ I N/ N 185 Structures Purity MW Obs, MW
Method Example 307 ~o ¢ F F90 511.577 512.577 F N~C_NN
Example 308 0 ~ C:N 0 495.577 496.577 F 9 N F Example 309 H N 90

520.587 521,587 F ON F/ 186
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Structures Purity MW Obs. MW Method Example 310 017 O F 90 534.614
535.614 F N'~'N Example 311 coo 0 C O 90 605.627 606.627 F NC N
N Example 312 F F™ | F F N 90 563.576 564.576 F 187 Structures
Purity MW Obs. MW Method Example 313 00 01 FF

Structures ‘ Purityl MW | Obs, MW Method
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N N 90 499.565 500.565 F Example 314 FF 0 O ~ N 90 575.543 576.543
F//1~NN cFF Example 315N 90 791.891 792.891F HO 1. NOFF
If F F 188 Structures Purity MW Obs. MW Method Example 316 FF N/

N OjN95486.405487.405D FF

Structures Purity; MW { Obs. MW {Method
Example 310
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C~0O Example 317 F 00-u N ti N 90417.397 418.397 A FF Example

318 F FN N 90 396.787 397.787 A O N CI" N 189 Structures Purity MW
Obs. MW Method Example 319 F ~~N 90 387.34 A OF YF F

Stuctures Purityl MW | Obs. MW [Method
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Example 320 F N-INN90371.34 A FFF Example 321 FF 1ro,5/ N 90
400.23 A Br 190 Structures Purity MW Obs. MW Method Example 322 F

CN CH390401.37A YFO ,/F F Example 323 F F

Structures Purityt MW | Obs, MW [Method
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N 90 405.33 A F~ O F Example 324 F -N _ N 90 345.42 A H3CCH3
191 Structures Purity MW Obs. MW Method Example 325 F / ~ I/> - b\\I~
90 409.47 A O Example 3261 Nb90403.40A F~--SF F
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Example 327 FF N 90 363.41 A H3C CH3 192 Structures Purity MW
Obs. MW Method Example 328 F F /ji N 90 389.33 A F F F Example
329 F iN CH3 90 359.45 A H3C CH3 Example 330 F N CH3 90 385.37

A FFF
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193 Structures Purity MW Obs. MW Method Example 331i- N N O-CH3
90417.37 A FrF FExample 332 FCl /~N~/N90421.78 A OF>r FF

Example 333 F Br /.--N N N 90 466.24 A FO
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\/ F F 194 Example 334 Structures Purity MW Obs. MW Method F CI N/
> 90 393.90 A H3C H3C CH3 Example 335 F ClI N/N 90 416.66 A Br

Example 336 F Cl 90 405.79 A F 195 Structures Purity MW Obs, MW
Method Example 337 F CI /N
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N /90 463.68 A Example 338 F Ci N N 90 379.87 A H3C CH3 Example
339 FF /iiN~\% "N\0 N 90423.81 N-/\CI 196 Structures Purity MW
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H3C Example 341 FF N O,N 90 4D3.39 N CH3 Example 342 FF NN
N O90418.41 D N O H3C 197 Structures Purity MW Obs. MW Method
Example 343 FFN N 090402.41 DN CH3 Example 344 FF N
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N/NO90467.28 D 1 N Br 199 Structures Purity MW Obs. MW Method
Example 349 F F 90 494.51 D 0 Example 350 FF C:rN N O 90 434.47 D
N s--CH3 Example 351 F F -;N O 90 432.43 D CHN3 O--CH3 200
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0/90460.49 D CH3 Example 363 F N N-NO N 90428.47D 0H3C
204 Structures Purity MW Obs. MW Method Example 364 F F N 90
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90 473.30 D S !~'Br 205 Structures Purity MW Obs. MW Method
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-t'T 90 417.4 C N~N~ 208 5 EXAMPLE 374 Isoxazole Analogues 10 F
CltFF CIf...10 - Ar Ar=(suhst.)phe yl, (sUbst.) hetaryl X=Br, ClI
Synthesis of 374a: FF N O N- 15 OEt To a stirred solution of
4-ethoxy-benzaldehyde (3.000 g) in 50% ethanol (7 ml-) ice (10 g) and
hydroxylarnine hydrochloride (2.100 g) were added, followed by 30% 209

Structures Purity] MW | Obs. MW |Method
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5 aqueous sodium hydroxide solution (3.5 mL). After completion of the
reaction (1 h) hydrochloric acid was added to adjust pT-I to 1 and the
suspension was cooled on an ice bath and filtered. The crude oxime can
be used for the next step without purification. Alternatively, it can be
recrystallized from a mixture of diisopropyl ether and ethyl acetate. Yield:
71 %. 10 To a solution of propargyl chloride (655 mg, 1 equ.) and

. hane
subsequently add&doiigs cooling 10% agqueoyiBusd(

(O 5 ml
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AV.V/=T e

liumMMyp
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Melthod
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DMF (5 mL) and the resulting solution was cooled to 0C. Aqueous 50%
sodium hydroxide (1 5 equi ;talents) was added and the mixture was
stirred for 15 min. The, 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) 35 was added, the precipitate
was collected by filtration and dried to give the crude product. 210 5
Recrystallized from ethyl acetate; colorless crystals; yield: 35% 1H NMR
(200 MHz, DMS@#d&yi8s9.24 (d, 1H, H4, J=1.2H=z)| 8.28/(ddphd, M8 Method
ExambibsB7 1.2 HZ), 8715 (M, IH, phenyl-H), 7.89(d, IR, H7, J=6.6 Hz), {.77
(AA'BB', 10 2H, benzyl-H), 749 (m, II—F phenyl-H), [7.31 (m,|1H,
phenyl-H), 7.07-2.00 (m, 3H, arom. HY, 6.02 ($, 2H,{CH2), 4,06 (q, 2Hl,
OCH2, J=6.9 . H, CHA3,Jx6.9 HZ). The following exampjes
were prepareﬂi a logy“to t \@bO)/ procedure: {15 3740FF N® N
OCH3 Starfing thoxybenZaldehyde. 20H NMR (200 MHz
DMSO-d6) S 9.23 (d, 1H, H4, J=1.2 Hz), 8.28/(dg, 1H;/k16,
0O X

N.._

D

Example 368

o 90 | 500.55 D

Example 369

90 | 50055 D

206



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 (in, 3H, arom. H), 6.01 (s, 2H, CH2)03.80 (s, 3H, OCH3). 25
2115374c FF NN O~ N- CH3 Starting from 4-methylbenzaldehyde. 10
'HNMR (200 MHz, DMSO-d6) S 9.24 (br s, 1H, H4), 8.29 (d, 1H, H6,
J=6.7 Hz), 8.14 (m, IH, phenyl-H), 7.88 (d, 1H, H7, JJ6.7 Hz), 7.58-7.27

(in, 6H, arom. H), 7.00 (s, 1H, isoxazole-H), 6.04 (s, 2H, CH2), 2.41 (s.
3H, CH3). 15 3 74thketlrealaT / N O N- 20 Startiogtfromviéfuradtieypaedidd
irxample 370 E =
= /N -
N N/ Y
AN
q - 80 488.54 D
N
7N
o)
Bxample 371 c .
N ==
@N/ 7
o7 N
\ e
80 | 48853 D

Example 372

80

487.4 D
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5'H NMR (200 MHz, DMSO-d6) 89.24 (br s, IH, H4), 8.28 (d, 1H, H8,
J=6.7 Hz), 8.15 (m, 1H, phenyl-H), 7.90-7.87 (m, 2H, arom. H), 7.51 (m,
IH, phenyl-H), 7.32 (m, 1H, phenyl-H), 7.15 (d, 1H, fiirane-H, J=3.6 Hz),
6.96 (s, IH, isoxazole-El), 6.68 (m, 1H, furane-H), 6.02 (s, 2H, CH2). 10
374e F % Ff\ 00 N SNA Starting from thiophene-2-carboxaldehyde 15
'HNMR (200 MHz, DMSO-d6) 5 9.23 (d, 1H, H4, J=1.6 Hz), 8.27 (dd, 1H,
H6, J=7.0,1.6 Hz), 8.14 (m, IH, phenyl-H), 7.88 (d, 1H, H7, J=7.0 Hz),
7.75-7.70 (in, 2H, arom. H), 7.50 (m, 1H, phenyl-H), 7.31 (m, IH,
phenyl-H), 7.19 (dd, 1H, thiophene- H), 7.06 (s, 1H, isoxazole-H), 6.02 (s,
2H, CH2). 20 213 5 374f F F Starting from 4-dimethylaminobenzaldehyde
10 IH NMR (200 MHz, DMSO-d6) S 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, 117, J=7.0
Hz), 7.65

Struciures | Purity] MW | Obs. MW [Method

Example 373

90 417 .4 C
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10

15

(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, CH2),
2.95 (s, 6H, N(CH3)2). 15 374g F F 214 5 Starting from
4-biphenylcarboxaldehyde 'H NMR (200 MHz, DMSO-d6) S 9.25 (d, 1H,
H4, J=1.6 Hz), 8.30 (dd, 1H, H6, J=7.0, 1.6 Hz HZz), 8.16 (m, 1H,
phenyl-H), 7.98-7.70 (m, 7H, atom. H), 7.57-7.26 (m, 5H, arom. H), 7.18
(s, 1H, isoxazole-H), 6.05 (s, 2H, CH2). 10 374h FF IN~N O ~ Ni~ Br
Starting from 4-bromobenzaldehyde 15'H NMR (200 MHz, DMSO-de) S
9.23 (d, 1H, H4, J=1.6 Hz), 8.2& 4ddpiKiz 46, J=7.0, 1.6 Hz), 8.16 (m, 1H,
phenyl-H), 7.90-7.68 (in, 4H, arom. H), 7.51 (m, 1H, phenyl-H), 7.31 (m,
1H, phenyl-H.), 7.15 (s, 1H lisexade|asdd) 245 (s, 2H, CH2).

Ar = {mubel y phengyl, (subst.) helary
=B, 1 .

Synthesis of 374a:

OEt

To a stirred solution of 4-ethoxy-benzaldehyde (3.000 g) in 30% ethanol (7 mL) ice
(10 g) and hydroxylamine hydrochloride (2.100 g) were added, followed by 30%

209
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215 374iFF IN N O N\/ Starting from 4-benzyloxybenzaldehyde 10 'H
NMR (200 MHz, DMSO-d6) S 9.23 (d, 1H, H4, 7=1.6 Hz), 8.27 (dd, 1H,
H6, 3=7.0, 1.6 Hz Hz), 8.15 (m, IH, 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-CH2). 374jF F 0 N- 15 SCH3 Starting from

- ' , ! 200 -d6).S 9.2
s e 03 S PUSO IR
Brbpgilprc @8 Tas aiefite Ao H A, 7and (aspensii, WertAdlid) oy 0

{08 bt RNEM), Tn38rda@ S e BEQELR); T Aels 4 visaazole-H),
6.03 (s, 2H, CH2), 2.51 (s, 3H, SCH3). 10 ) L ]
purification. Alternatively, it can be recrystallized from a mixture of diisopropyl ether

and ethyl acetate. Yield: 71 %.

To a golution of propargyl chioride (655 mg, 1 equ.) and triethylamine (35 mg, 0.1
equ.) in dichloromethane (9.5 mL) were subsequently added with cooling 10%
agueous sodium hypochlorite solution (9.5 mL, 1.5 equ.) and then a solution of the
oxime (1.40 g, ~1.3 M in dichloromethane) over a period of 15 minutes and stirring
was continued for an additional hour, The reaction was monitored by TLC {silicagel,
gluent: 5 % MeOH in dichloromethane). After completion the reaction mixture was
extracted 3 times with 30 mL dichloromethans. The combined organic phases were
dried over ashydrous 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 polyphosphotic acid (50 g) was heated at 180°C for 4 h with stirding. 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 Y.

2-(2,3-Diftuorophenyl)-1(3}H-imidazo[4,5-clpyridine (0.500 g) was dissolved in dry
DMF (5 mL) and the resulting solution was cooled to 0°C. Agueous 50% sodium

hydroxid

3]

(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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374k NN O N F OCH3 Starting from 2-fluoro-4-methoxybenzaldehyde
15 'H NMR (200 MHz, DMSO-d6) 5 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, IH, benzyl-H, ), 7.49 (in, 1H, phenyl-H), 7.31 (m, 1H,
phenyl-H), 7.04-6.71 (m, 3H, arom. H), 6.03 (s, 2H, CH2)03.82 (s, 3H,
OCH3). 20 217 5 374w F F CI NPrepared as described above, starting
from 4-chloro-2-fluorobenzaldehyde. 10 'H NMR (200 MHz, DMSO-d6)
8. 28yiehiliEtd b sthyd 4dziht8. 8@lcidieks tHs1H6; 11st6.85%.4 11-12), 8.14 (in,
1H, phenyl-H), 7.90-7.87 (m, 2H, arom. H), 7.66 (dd, IH, arom. H, T=10.8,
1.8 Hz), 7.53-7.41 (in, 2H, arom. H), 7.31 (m, 1H, phenyl-H), 7.10 (d, 1H,
IsoNaZRI€200 MHZ, DMEDGE (34 24 18H2), £5 30D, 8.28 (dd, 18, Hs,

J=6.6, 1.2 Hz), 8.15 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.6 Hz), 7.77 (AA’BB’,
2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-H), 7.07-7.00 (mn, 3H,

arom. H), 6.02 (s, 2H, CHy), 4.06 (q, 2H, OCH,, J=6.9 Hz), 1.32 (t, 3H, CH;, J=6.9

Hz).

The following examples were prepared by analogy to the above procedure:

374b

OCH,

Starting from 4-methoxybenzaldehyde.

"H NMR (200 MHz, DMSO-dg) 8 9.23 (d, 1H, H4, J=1.2 Hz), 8.28 (dd, 1H, Hs,
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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F F Starting from 4-propoxybenzaldehyde 218 5 'H NMR (200 MHz,

DMSO-d6) S 9.23 (d, 1H, H4, 3=1.2 Hz), 8.29 (dd, 1H, H6, J=6.6, 1.2

Hz), 8.14 (in, 1 H, phenyl-H), 7.88 (d, IH, H7, 3=6.6 Hz), 7.78 (AA'BB/,

2H, benzyl-H), 7.49 (m, 1 H, phenyl-H), 7.31 (m, 1 H, phenyl-H), 7.06-7.00

(m, 3H, arom. H), 6.01 (s, 2H, CH2), 3.97 (t, 2H, OCH2, 5=6.5 Hz), 1.73

%I?%x, 2H, CH2), 0.97 (t, 3H, (--H"3=7.3 Hz). 10374mFF iN ONO
tarting from 4-phenoxybenzaldehyde 15'H NMR (200 MHz, DMSO-d5)

6 9.25 (d, 1H, H4, 3 , 8.29 (dd, IH, H6, 5=6.6, 1.2 Hz), 8.16 (m, |

H, phe , , 3H, arom. H), 7.58-7.05 (m, 10H, arom. H),
6.04 (4, 2H, CH FF O
N A
o X
4\
=

Starting from 4-methylbenzaldehyde.

'H NMR (200 MHz, DMSO-ds) § 9.24 (br s, 1H, H4), 8.29 (4, 1H, H6, J=6.7 Hz),
.14 (m, 1H, phenyl-H), 7.88 (d, 1H, HY, }=6.7 Hz), 7.58-7.27 {m, 6H, arom. H), 7.00
(s, 1H, isoxazole-H), 6.04 (s, 2H, CHz), 2.41 (s, 3H, CHz).

3744

Starting from 2-furaldehyde
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N N 219 5 Starting from 1-methylpyrrole-2-carboxaldehyde 'H NMR (200
MHz, DMSO-d6) S 9.24 (d, 1H, H4, J=1.2 Hz), 8.28 (dd, 1H, H6,
J=6.8,1.2 Hz), 8.16 (m, 1H, phenyl-H), 7.89 (d, 1H, H7, J=6.8 Hz), 7.50
(m, 1H, 10 phenyl-H), 7.31 (in, 1H, phenyl-H), 6.98 (dd, 1H, pyrrole-H),
6.92 (s, 1H, isoxazole- H), 6.68 (dd, 1H, pyrrole-H), 6.12 (dd, 1H,

g S R R ol Bt BB,
Rl45 Jmi] AT By REL ATI9DRY, $96m, )27, Qrded. H2) 78 LMLl bhophsHy)H)2

e S S G 5 i BBl e s
2, CHrasss i Hept, (L HOCH:) J=6.2 Hz), 1.26 (d, 6H, (CH3)2, J=6.2
Hz). 2205 374p :

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, Hs,
J1=7.0, 1.6 Hz), 8.14 (m, 1H, phenyl-H), 7.88 (&, 1M, H7, 3=7.0 Hz), 7.75-7.70 (m, 2H,
arom. H), 7.50 {m, 1H, phenyl-H), 7.31 (m, 1H, phenyl-F), 7.19 (dd, EH; thiophene-
H), 7.06 (s, 1H, isoxazole-H), 6.02 (s, 2H, CHEy).

233



5

10

15

FF ~~N N~~1V O Nt S Synthesized as described above, starting from
5-chlorothiophene-2-carboxaldehyde. 10 'H NMR (200 MHz, DMSO-de) S
9.23 (d, IH, H4, J=1.4 Hz), 8.27 (dd, IH, H6, J=7.0, 1.4 Hz), 8.14 (m, 1H,
phenyl-H), 7.89 (d, 1H, H7, J=7.0 Hz), 7.63 (d, 1H, thiophene-H, J=4.0
Hz), 7.51 (in, 1H, phenyl-H), 7.37-7.24 (m, 2H, arom. H), 7.07 (s, 1H,

3ia%)fazole-H), 6.03 (s, 2H, CH2). 15374 F F N N/ Br Synthesized as

cribed above, starting from 5-bromothiophene-2-carboxaldehyde. 20

'n NMR (200 MHz, BMSO-86) 0 9.23 (d, iH, H4, J=1.4 Hz), 8.27 (dd, iH,

H6, J= 1./111-12), , 1H, phenyl-H), 7.89 (d, IH, H7, J=6.6 Hz),
7.59 (¢, 1H; thioph
2H, 2 i

=3.6 Hz), 7.50 (in, IH, phenyl-H), 7.36-7.27 (m,
isoxazole-H), 6.02 (s, 2H, CH2). 221 5 374r

Starting from 4-dimethylaminobenzaldehyde

'"H NMR (200 MHz, DMSO0-ds) 8 9.23 (d, 1H, H4, J=1.6 Hz), 8.27 (d4, 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
(AABB’, 2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.31 (mn, 1H, phenyl-H}, 6.98 (s,
1HL, isoxazole-H), 6.76 (AA’BB’, 2H, benzyl-H), 5.75 (s, 2H, CHy), 2.95 (5, 6H,
N(CHa)).

374g
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FF NN O N- Synthesized as described above, starting from

4-butoxybenzaldehyde (prepared by allcylation of
4-hydroxybenzaldehyde). 10 IH NMR (200 MHz, BMSO-d6) 6 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,

Dﬂn [-H), 7 ]i A Igl hen I-I;|F 7.07-7.01 (m, 313, arom. H), 6.01 (s,
%H?“gﬁg"jg,h&ﬁ%%ni‘é}, R :6&% Hz), 1.72 (m, 2H, CH2), 1.42 (m, 2H,
CH2), 0.93 (t, 3H, CH3, J=7.2 Hz). 15 374s F 222 5 Synthesized as

rihe ove, starting from.4-propaxybenzaldehyde and using 2-(2-
fipsigesi Pt M ey il v s Rk p A o
B 3rdiflimEpheny s, (S)tipienidarn] 4, 88cTpy iGN g H HuNMR (208748, (m,

-d6).0.9,18 (d,.1H, H4, J=1.2 8.38- (m, 2H, 10 arom. H),
%?%n]% K%/%?ng%l ﬁ?ﬁfa?#%‘%/l’ﬁ@%{,s ,’bﬁéﬁ YI-H), 7.54-7.25 (m,
3H, phenyl- H), 7.06-7.00 (in, 3H, arom. H), 6.00 (s, 2H, CH2), 3.98 (t, 2H,
39%42 J=6.6 Hz), 1.73 (hex, 2H, CH2), 0.97 (t, 3H, CH3, J=7.3 Hz). 3 74t

¥ F
-
N.__~» N/

o X
Vo
N

Br

Starting from 4-bromobenzaidehyde
"H NMR (200 MHz, DMSO-ds) § 9.23 {d, 1H, H4, J=1.6 Hz), 8.28 (dd, 1H, H6,

=1.0, 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, 111, phenyl-H), 7.15 (s, 1H, isoxazole-H), 6.05 (s, 2H, CHy).
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FF NN ONO-\ 15 Starting from 4-allyloxybenzaldehyde 'H NMR (200
MHz, DMSO-d5) S 9.23 (d, IH, H4, J=1.2 Hz), 8.27 (dd, 1H, H6, 20
J--6.7,1.2 Hz), 8.14 (in, 1H, phenyl-H), 7.89 (d, IH, FI7, J=6.7 Hz), 7.79
(AA'BB', 2H, benzyl-H), 7.50 (m, Ill, phenyl-H), 7.31 (in, lla, phenyl-H),
7.09-7.00 (m, 3H, arom. H), 6.15-5.98 (m, 3H), 5.45-5.24 (in, 2H), 4.62 (d,
2H, J=4.8 Hz). 223 5374uFF C1 O N C1 A mixture of
3é’-‘k’chIoromethyl)-3-(4-chIorophenyl)—isoxazole (2.00g), NCS (11.75g, 10
equivalents), glacialgaceticgacid (35 mL) and 20 drops of concentrated
sulphurig. 10 agid is Zd to reflux for 3 days. After cooling to room

températuré dichlc ne (100 niL) is added, and the resulting mixture
IS extrac =

100 mL) and saturated aqueous sodium

Starting from 4-benzyloxybenzaldehyde |

'H NMR (200 MHz, DMSO-dg) 6 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, phenyi-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, 2ZH, N-CHy), 5.16 (s, 2H, O-CHy).

374

SCH;

Starting from 4-(methylthiobenzaldehyde
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the organic phase was dried over anhydrous sodium sulphate and
evaporated. The crude product, thus obtained, was purified by column
chromatography (silica gel, 15 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%. 20
'H NMR (200 MHz, DMSO-d6) " 9.20 (d, 1H, H4, J=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),
'EBSMRABR' MEH, DRI P.85 (AABEIA2F: 1ieHzy| 808 &A1 NkHEH,

BFB A ke S5 DB WS e
R HH),HE0 im6 18], Diepyk)HB. 74§ 2 rphdhyires), A83.16,( 17,

J= 27 S(AARB , |- 65 (AA'BB', 2H, benzyl-H),
I%?A%%Orﬁ,@i{ §%r§f2§)5c7%%%§1 ﬁr%%’hgfﬁ}l'-l), 6.11 (s, 211, CH2).

Synthesized in analogy to the chloroisoxazole derivative 374u: 4 equ.
NBS, 2.5 h reflux, yield: 91%. 15

F E

-
N/N/

N

1
N F

OCH,
Starting from 2-fluoro-4-methoxybenzaldehyde
"H NMR (200 MHz, DMSO-d¢) & 9.26 (d, 1H, H4, J=1.2 Hz), 8.30 (dd, 11, HS,
J=6.6, 1.2 Hz), 8.14 (m, 11, phenyl-H), 7.88 (4, 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, CHy), 3.82 (s, 3H, OCHs).
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2255 EXAMPLE 375 F\F Br~>- N NN N" N N To a solution of 500 mg
3-methyl-l-phenylpyrazole in 4 mL carbontetrachloride is 10 added in
portions at 70C 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
5 off and the filtrate is concentrated to precipitate the crude product (380
mgq), which - after collecting by filtration and drying - was used in the next
38tep without further purification 15 The final step was performed as
described above. Regcrystallized from ethyl acetate. Yield: 35%. 226 5
EXAMPLE 376_ imidazo[4,5-e]pyridin-4-one analogues CI NH2 / ClI

NYNGAN z
Ne__# N/
o ™
Y= F
cl

Prepared as described above, starting from 4-chloro-2-fluorobenzaldehyde.

10 'HNMR (200 MHz, DMSO-d¢) 0 9.26 (4, 1H, H4, J=1.4 Hz), 8.30 (dd, 1H, H6,
J=6.8, 1.4 Hz), 8.14 (m, 1H, phenvl-H), 7.90-7.87 (m, 2H, arom. H}, 7.66 (dd, 1H,
arom. H, 3=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 {5, 2H, CHy).

15 374

Starting from 4-propoxybenzaldehyde
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giNOZO CF3CF3FFIN/I2 NINNHz OHO CF3 CF3 10 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 mL) was stirred at ambient temperature for 24 hours,
Then water (100 mL) was added and the resulting precipitate was

4-chloro- %li%%[%ﬁ&é%oromg% W%Z%%ﬁ%,lf / g g 8&5'&@,’5%0{?&
JZESRIoRd13 ntick [y tATludvonyidthy D88 iy I- By fith rﬁg@&% OO SATRE’,

%ﬁ%ﬁ%g%&ﬁ us, Eﬁéﬁﬁ]ﬁ)mﬂ—% HReRganeanirated gauepis, su

ammonia (7.5 mL) was added and the resulting mixturé was stirred’ at
OB b aTE S LS SHoAr30 150 A w097
(te50|1y, precipitate was collected by filtration, washed with water and
dried. Yield: 45.8% of 4-amino-3-nitro-I-(4-trifluorom.ethyl)benzyl-
pyridin-2-one. 227 5 A mixture
onamino-3-nitro-1-(4-trifluoromethyl)benzyl-pyridin-2-one (1.400 g),
saturated aqueous ammoniumchloride solution (9.4 mL), zink powder
(1.400 g) and metl‘F noI ( '35 mL) was stirred at room temperature for 1

Starting from 4-phenoxybenzaldehyde

' NMR (200 MHz, DMS0-dg) 8 9.25 (4, 1H, H4, J=12 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, 2ZH, CH;).

374n
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powder (1.400 g) was added and the resulting mixture was stirred for an
additional 23 10 hours. After evaporation of the solvent water (30 mL) was
added and the pH was adjusted to 8-9 by addition of 2N NaOH. The
resulting mixture was extracted with ethyl acetate (3 x 30 mL) and the
combined organic phases were washed with water (30 mL), dried over
anhydrous sodium sulphate and evaporated. Yield: 53.4% 3,4-
diamino-I-(4-trifluoromethyl)benzyl-pyridin-2-one. 15 A mixture of

SHdinkiahoind-k{diyifhiyeromethyioesiayhpysidin-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 130C for 24 hours. Then water

BNt mamdd@@@migrﬁsresultmggr@mpmﬂxmﬁs salleqted byHs,

f||érat|o Wlth%&% ?ggg 5@? erjcrtgrd%rgr??z\é/ S Lﬁlfled
eth [
phehl- H)ahd ]thjmn TrECryistajliZéy ﬁem(mm%upmt ecisopfapy %&roaaiﬂ?lg
ield: 0 2
e (A R R A ol
7.74-7.32 (m, 7H, arom. H), 6.69 (br d, 1H, H7, J=6.0 Hz), 5.34 (s, 2H,

3@;2). 228 5 EXAMPLE 377 Synthesis of the 4-methyl analogue 377 F F

N N~NOINNHH
E E

S
A~

Starting from 4-isopropoxybenzaldehyde.

'H NMR (200 MHz, DMSO-d¢) § 9.24 (d, 1H, H4, J=1.4 Fz), 8.28 (dd, 1H, H6,
=70, 1.4 Hz), 8.15 {m, 1H, phenvl-H), 7.89 (d, 1H, H7, J=7.0 Hz), 7.76 (AA’BB’,
-ZH, 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, CH,), 4.67 (hept, 1H, OCH, F=6.2 Hz), 1.26 (4, 6F, (CHa)s,
I=6.2 Hz).
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FFNFF N/N/~NfN CH3O CH3H O\NTCI 10 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
were added and the resulting mixture was stirred for another 2 days.

After evaporation of the methanol 15 water (200 mL) was added and the
pH was adjusted to*Q by %dltlon of 2N NaOH The resulting precipitate

give 1.208 g (56.5%) of.2-(2,3-
i azo[4 5- c]pyridine 5 oxide 20

Synthesized as described above, starting from 5-ch}orothiophene»ﬁ-carboxaldehyde.

"H NMR (200 MEz, DMSO-dg) § 9.23 (d, 1H, H4, J=1.4 Hz), 8.27 (dd, 11, H6,
J=7.0, 1.4 Hz), 8.14 (m, 1H, phenyl-H), 7.89 (4, 1H, H7, }=7.0 Hz), 7.63 (d, 1H,
thiophene-H, J=4.0 Hz), 7.51 (m, 1H, phervyl-H), 7.37-7.24 (m, 2H, arom. H), 7.07 (s,
1H, isoxazole-H), 6.03 (s, 2H, CH;).

374q

Synthesized as described above, starting from 5-bromothiophene-2-carboxaldehyde.

e

*H NMR. (200 MHz, DMSO-dg) 6 9.23 (4, 1H, ;—14 i=1.4 Hz), 8.27 (dd, 1H, Hs,
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, phenyi-H), 7.36-7.27 (m, 2H, arom. H), 7.06 (s,
1, isoxazole-H), 6.02 (s, 2H, CH;).
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organic phases over anhydrous sodium sulphate and evaporation of the
solvent afforded 0.630 g (60 %) of crude
2-(2,3-difluorophenyl)-4-methyl-1(3)H-irnidazo[4,5 10 c]pyridine.
Recrystallization from a mixture of diisopropyl ether (20 mL) and ethyl
acetate (34 mL) gave 240 mg (24.2 %) of pure

ﬁ gz 3-difluorophenyl)-4-methyl- 1(3)H-im dazo[4,5- c]pyrldlne The final

step was performed as described above. Purification by column 15
dl, eluent: dichloromethane/methanol = 20/1).
OOIVin, DMSO-d6) 6 8.25 (d, 1H, H6, J=6.8
), 7.89 (AA'BB', 2H, benzyl-H), 7.77 (d, IH, H7,
. m/3H, arom. H), 7.30 (|n [ll, phenyl-H), 7.12 (s
|soxazole H) 6.05 (s, 2H, CH2), 3.05 20 (s, 3H, CH3). 2305
PLE 378 Synthesis of 7-substituted analogues RR R R NO2 NH2
I (/INVQiI\OIN\N\ RFFRR NH,NH2rNNH2aNO2 HRFiFR=
CH3, CF3, etc _

Synthesized as described above, starting from 4-butoxybenzaldehyde (prepared by
atkylation of 4-hydroxybenzaldehyde).

'H NMR (200 MEz, DMSO-de) § 9.24 (d, 1H, H4, J=1.2 Hz), 8.28 (dd, 1H, Hs,

6.6, 1.2 Hz), 8.15 (m, 1H, phenyl-H), 7.89 (d, 15, 57, 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, 25, CH,), 4.01 (t, 2H, OCH,, J=6.5 Hz), 1.72 (m, 2H, CHy), 1.42
(m, 2H, CHL), 0.93 (¢, 3H, CHs, =72 Hz).

374s
E F
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R ~N\'N 378a CH3 HFF N NN O 1 N CI 231 5 3-Methyl-4-nitropyridine
1-oxide (5.85 g) was dissolved in glacial acetic acid (115 mL) and
hydrogenated in a Pan hydrogenation apparatus (catalyst: 220 mg PtO2 x
2 H20, 50 psi) at ambient temperature for 2.5 h. Then the catalyst was
filtered off and the solvent was evaporated. After addition of 150 mL of

wateEthainkl wasiadiysted @120y addision of 2D NeQYd. Zheutesuling

solution was extracted 10 times with 100" mL of dichloromethane
Hesriehamd 3 Gal gtk TR Esims et rid phredeormehenghad3 H-
iesaphydipysaadium sulphate and evaporated to give 3.81 g (83.6%) of
4-amino-3-methylpyridine. 15 4-Am no-3-methylpyridine (3.00 g) was
dissolved with icecooling in concentrated sulfuric acid (36 mL). Then,
MG (PR MEG P gialds ddded drdpivide’ After Sitfirtat ot
mﬂfﬁr)amge for it Hherselgtion, vx;}as heaEe at B0Cderyldhouss- AR,
oling t ient t ergture, the reaction mixt s.pour. ice
R R L e el LS Byt o Lot Rk,

rrrrr

374t
EF
S N/
o X
\
\—
o\
—

Starting from 4-allyloxybenzaldehyde

"H NMR (200 MHz, DMSO-dg) § 9.23 (d, 1H, H4, J=1.2 Hz), 8.27 (dd, 1H, HS,
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, phenyi-H), 7.31 (m, 1HL, 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, I=4.8 Hz).
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20 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.
25 After cooling to room temperature the ethanol was distilled off and the

a

3r.%'iylting suspension was diluted with water to 50 mL and the pH was
J

usted to 13 by addition of 2N NaOH. Extraction with ethyl acetate (3 x
ined organic phases of anhydrous sodium

of the solvent afforded 0.579 g (60%) of

idine. 30 The cyelization with 2,3-difluorbenzoic
d as described above. Purified by column
chiomatography (silica gel, eluent: dichloromethan/methanol = 12/1).
HERL 2272%. 35 The final step was performed as described above.

8.17- .“J.“O‘(m, 2H, arom. H), 7.90 (AA'BB', 2H, benzyl-H), 7.60-7.42 (in,
3H, axom.H), 7.32 (m, IH, phenyl-H), 7.15 (s, 1H, isoxazole-H), 5.99 (s,
2H, CH2))\2.58 (s, 3H, CH3). 10 The following compounds were prepared
in analogy € the above procedures: 3780 CIFF NN

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 refiux 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-dg) 0 9.20 (d, 1H, H4, I=1.4 Hz), 8.25 (dd, 1H, H6,
J=6.8, 1.4 Hz), 8.15 (m, 1H, phenyl-H), 7.89 (d, 15, H7, J=6.8 Hz), 7.83 (AA’BB’,
2H, bepzyl-H), 7.66 (AA’BB’, 2H, benzyi-H), 7.51 {m, 1 H, phenyl-H), 7.31 (m, 1H,
phenyl-H), 6.14 (s, 2H, CH,)}.

224



10

N 0--\ 15 'H NMR (200 MHz, DMSO-d6) 6 9.32 (d, 1H, H4, J=1.4 Hz),
8.67 (d, IH, H6, J=1.4 Hz), 8.16 (m, 1H, phenyl-H), 7.78 (AA'BB', 2H,
benzyl-H), 7.54 (in, 1H, phenyl-H), 7.34 (in, 1H, phenyl-H), 7.07-7.00 (in,
3H, arom. H), 6.00 (s, 2H, CH2), 4.07 (q, 211, OCH2, J=7.0 Hz), 1.33 (t,
3H CH3,J=7.0Hz).2335378c CF3FF NNO~ N\e Cl IHNMR (200
3 Z DMSO-d5) 6 9.47 (d, 1H, H4, 3=1.4 Hz), 8.94 (d, 1H, H6, J=1.4
‘5 8.16 (m, 1H, phenyl-H), 7.89 (AA'BB', 2H, benzyl-H), 7.63-7.50 (m,

3H, arom. H), 7.35§m, IH§ phenyl-H), 7.16 (s, IH, isoxazole-H), 6.10 (s,

2H, CH8)»10.378d FF-R ~N NN O
Nz N/

"H NMR (200 MHz, DMSO-d¢) 8 9.18 (d, 1H, H4, J=1.4 Hz), 8.22 (d4, 1H, H6,
J=6.8, 1.4 Hz), 8.14 (m, 1H, phenyl-FL}, 7.89 (d, 1H, H7, J=6.8 Hz), 7.80 (AA’BB",
2H, benzyl-H), 7.65 (AABB’, 2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.30 (m, 15,
phenyl-H}, 6.11 (s, 2H, CH,). '

Synthesized in analogy to the chloroisoxazole derivative 374u: 4 equ. NBS, 2.5 h
reflux, vield: 91%.
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N\C1l 'H NMR (200 MHz, DMSO-d6) 6 9.30 (br s, 1H, H4), 8.66 (dd, IH,
H6, J=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. 15 H), 7.33 (m, 1H, phenyl-H), 7.16 (s, 1H,
isoxazole-H), 6.04 (s, 2H, CH2). 234 5 EXAMPLE 379 |,2,4-oxadiazoles
379aFF NNO'N N OCH3 10 A mixture of 4-methoxybenzonitrile (1.00
g), hydroxylamine hydrochlo%'?&é\(,}fgﬁﬁs 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) ar}d the re}sulting
solution was extracted with diethyl ether (100 mL). The agheous/phase
was neutralized by 15 addition of solid NaH 3 \

ether (2 x 100 mL). The Lombined organic,phasgs wg
anhydrous sodium sufphate and evaporate

7]

\N/‘

To a solution of 500 mg 3-methyl-1-phenylpyrazole in 4 mL carbontetrachl oride 1s
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 minntes and
then cooled to room temperature. The precipitate is filtered off and the fikirate 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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20 A solution of 700 mg of (4-methoxyphenyl)amidoxime 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. dium sulphate and 25
evaporated to give 660 mg of the desired oxadiazole, which was used
without further purifieédion]235]pyFideHiralsteplwassperformed as
described above (see, for example, isoxazole analogues). Recrystallized
from a mixture of ethyl acetate and ethanol. Yield: 35% 1H NMR (200
MHz, DMSO-de) S 9.23 (d, 1H, H4, J=1.4 Hz), 8.28 (dd, 1H, H6,
J=6.8,1.4 Hz), 8.15 (m, 1H, phenyl-H), 7.92-7.77 (m, 3H, arom. H), 7.49
(m, 1H, 10 phenyl-H), 7.33 (g nyl-H), 7,08-7.00 3Mrarom. H),

6.01 (s, 2k CH2), 3.80 (s, 3k, QILH3). 379b F F N~a[01'[N N CH3 15

Prepargf as described abdve, 3fartiftfrom 4-methy 'H NMR
VE) () 1H, H4,3=14Hz). B.31 4dd, IH, He,

=6.8| 1.4 HD), 8 14 (m, henyl-H), 7.93-7.78 , arom. H), 7.50

(m, |

CF,

i N\ St
O H . @]
CF, CF,

A mixture of 4-chioro-3-nitre-pyridin-2-one (1.00 g), 4-(trifluoromethylibenzyl
chloride (1,226 g), anhydrous potassium carbonate (0.871 g) and anhydrous DMF (10
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-triflucromethylyoenzyl-pyridin-2-one.

4-Chioro-3-nitro-1-(4-trifluoromethyl)benzyl-pyridin-2-one (500 mg) was dissolved
in anhydrous THE (10 mL). Then concentrated agueous ammonia (7.5 mL) was
added and the resulting mixture was stirred at room ternperature 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-trifhroromethyl Ybenzyl-

pyridin-2-one.
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20 phenyl-H), 7.35-7.27 (m, 3H, arom. H), 6.25 (s, 2H, CH2), 2.35 (s, 3H,
CH3). 236 5379c F F rr~ N/ O'k N N~ -N Prepared as described above,
starting from pyridine-2-carbonitrile. 10 'H NMR (200 MHz, DMSO-d6) 6
9.24 (d, 1H, H4, J=1.4 Hz), 8.72 (ddd, IH, pyridine-H), 8.32 (dd, IH, H6,
J=6.8, 1.4 Hz), 8.15 (m, IH, phenyl-H), 8.00-7.90 (m, 3H, arom. H),
7.64-7.27 (m, 3H, arom. H), 6.30 (s, 2H, CH2). 1.5379d FF ;N N~ N

O~N\===b N CI Prepared as described above, starting from
Modkisiobbheonneienipg-24y-influoromethylybenzyl-pyridin-2-one (1.400 g),

saturated aqueons ammoniumchioride solution (9.4 mL), zink powder (1.400 g) and
methanol (235 mL) was stirred at room temperature for I hour. Then additional zink
powder (1.400 g) was added and the resulting mixture was stirred for an additiopal 23
hours. After evaporation of the soivent water (30 mL) was added and the pH was
adjusted to 8-9 by addition of 2N NaOH. The resulting mixture was extracted with
ethyl acetate (3 x 30 mL) and the combined organic phases were washed with water
(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-trifluoromethylybenzyl-pyridin-2-one (0.200 mg), 2,3~
diftuorobenzaldehyde (100 mg), sodinm pyrosulfite (0.134 g) and IN,N-
dimethylacetamide (4.6 mL) was heated at 130°C for 24 hours. Then water (30 mLi})
was added and the resulting precipitate was collected by filtration, washed with water
and dried. The crude product was purified by column chromatography (silicagel,
cluent: dichloromethane/methanol = 12/1) and then recrystallized from a mixture of

diisopropyl ether and ethyl acetate. Yield: 16.8%.

Melting point: 279-283°C

"H NMR (200 MHz, DMSO-dg) 5 13.05 (br s, 1H, NH), 7.88 (m, 1H, phenyl-H),
7.74-7.32 (m, 7H, arom. H), 6.69 (br 4, 1H, H7, J=6.0 Hz), 5.34 (s, 2H, CHy).

228



10

15

20

5'H NMR (200 MHz, DMSO-d6) S 9.24 (d, 1H, H4, J=1.4 Hz), 8.31 (dd,
1H, H6, J=6.8,1.4 Hz), 8.16 (m, 1H, phenyl-H), 7.96-7.90 (m, 3H, arom.
H), 7.60 (AA'BB', 2H, benzyl-H), 7.49 (m, 1H, phenyl-H), 7.34 (m, 1H,
phenyl-H), 6.28 (s, 2H, CH2). 379e 10 FF N~~" N "-N/ Prepared as
described above, starting from pyridine-4-carbonitrile. 15 'H NMM/I1.R (200
MHz, DMSO-d6) 6 9.24 (d, 1 z), 8.77 (A"BB', 2H,
pyridine-H2/6), 8.32 (dd, 1H, Wéﬁlﬁ Hz), 8.15 (m, 1H, phenyI-H),
7.93 (d, 1H, H7, J=3 Qs 5:B8H{ AABBY 2khiyridine-H3/5), 7.51 (m, 1H,
phenyl-H), 7.32 (m, 1H, phenyl-H), 6.32 (s, 2H, CH2). 20 PART B
METHODOLOGY FOR DETERMINATION OF ANTIVIRAL AND
CYTOSTATIC AGTIVITar 25 Cells and viruses Mad'}n Darpey Bovine

Kidn_e/ DRK) cel maglified Eagle
mediim (PM 4 2 alf serum 238
5D Cina humuEB esphere. BVDV-1
(strain \H H ,

F F
N,
/,%@ NF 7
o
N~y
MCHs \
o4 e, M
]
Cl

A mixture of 2-(2,3-diflvorophenyl)-1(3}H-imidazo{4,5~cIpyridine (2.00 g), 50 mg
methyltrioxorhenium, 100 mL methanol and 30 % aqueouns 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 mlL) was added and the pH was adjusted to 9 by addition of 2N NaOH.
The resulting precipitate was filtered, dried and recrystailized from a mixture of ethyl
acetate (20 mlL) 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-Diftuorophenyl}-1(3)H-imidazo{4,5-c|pyridine 5-oxide (1.00 g) was dissolved
In dry tetrahydrofurane (100 mL) and MeM}gBr-solution (14 mL, 3M in diethyl ether)
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PE515) was used to assess the antiviral activity in MDBK cells. Anti-BVDV
assay Ninety-six-well cell culture plates were seeded with MDBK cells in
DMEM- 10 FCS so that cells reached 24 hr later confluency. Then

‘-medium was removed and serial 5-fold dilutions of the test compounds

were added in a total volume of 100 pL, after which the virus inoculum

(00%4.) wasaddecho each well r;f;ﬁ%% u@@%%evr% aﬁzyyseg% fefs.g edin,g

greater than 90% destruction of the ce ay

meupteRrstgre. Uinfsed @O mbhysaisied slavingwirts mﬁiweﬂst

£9MRRAUSY. é%ﬁ@i&;ﬁt@%ﬁ@?&ﬂ?ﬁ%@%@%ﬁﬁ@@@ ASID HaNSIREHIL
was removed and 90 ie of DMEM-FCS and 10 pL of MTS/PMS solution

PRSI A LR R e Pﬂﬂ@ﬁf&%@vgparm%eémﬁ%vw.od at
&f@d&aﬂ)@pﬂ@&&e}rmmﬁmemﬂﬁma&@aen@n 49§em5n B AiGHapkaie 5-

50% ffectlv concentratlo C50 fine he
c% neentration co?naggrtlm lfha%m’mfrec %‘E ecell@ gf?vgi%f
frotrwfdsvibtgeadé0ogdidic éﬂelﬁpwlﬂﬂﬁviassmmm&medséay 1
Hyﬁ{q&(g&% 4? Lol Jiag yvith a persistent HCV replicon 13891uc-ubi-

neo/NS3-3'/ replicon with firefly luciferase-ubiquitin-neomycin 25
phosphotransferase fusion protein and EMCV-IRES driven NS3-5B HCV

PRVBIQISIN] Was qliures 1o d@ﬁ:ﬂﬂéﬁ'%w}(ﬁ{ﬁ%’ﬁoﬁp @%ﬂted with

10% ftetal “calf serum, 2mM L-glutamine (Life Teclm

FhpmsseEAREY hiRTeseRIs Lt ch@é?ﬁﬂéﬁ@é@)e@@@m/%@ﬂbéﬁ@mlﬁ%%
100 ug/ml streptomycin and 250 ughnL G418 (Geneticin, Life
Technologies). Cells were seeded at a density of 7000 cells 30 per well in

GE DGR VAR T atB T QR kel (d.riEdFlm 6 aning thémsaiiiephenyl-
BOMRGNENIS:as deseihad phove; excaptier G4l8aGelsyvers allowed to

adhere and
arom. H), 7.30 {(m, 1H, phenyl-I), 7.12 (s, 1H, isoxazole-H), 6.05 (s, 2H, CHy), 3.05

(s, 38, CH;).
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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 I1U) was included as a positive control..
Plates were further incubated at 37C 35 and 5% CO2 for 721hours.
Replication of the HCV replicon in Huh-5 cells results in luciferase activity
in the cells. Luciferase actlv@wﬁﬁtjred by adding 50pL of 1 x 2395
Glo-lysis buffer (Promega) for foIIowed by 50 }iL of the
Steady-Glo LuciferésethssayiréagentiRiomagaied uciferase activity is
measured with a luminometer and the signal in each individual well is
expressed as a percentage of the untreated cultures. Parallel cultures of
Huh-58 cells, seeded at a density of 7G90 cells/ well of ctassical 96- well
cell culture plates (Becton-Dickinson) arg treated in a 10 similar fashion

dengity of the gulture™s easu
romega)y itative apdl
real-tine RT-PCR 15 Replicon cells were plated at 7.5 x 103 cells per well
in a. 96-well plate plates at 37C and 5% CO2 in Dulbeccc’){s modified

essential medium containing 10% fetal calf serum, 1% norjessential amino
acids and 1 mg/ml Geneticin. After allowing 24 h for cell attachment, \

uffer{50] mmoljL B|C|ne%—1-]:5 moUL] potassium
; FE=EDTA, 60° 1%‘?—% oxy-X- d 8%
glycerol pHSB.2; Perkln Elmer Corp./Applied Biosystems), 300 pmolA

deoxyadxosme triphosphate, 300 pmoUL

R
ok F R=F,Cl, CH,, CF,, ete
/ /T_\- / \
R"N\//\N/ —
3782
/ /N
N = N/
o X
\
=
Cl
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35

deoxyguanosine triphosphate, 300 pmol/L deoxycytidine triphosphate, 600
pmol/L 25 deoxyuridine triphosphate, 200 }imolIL forward primer
[5'-cc.gcT Ace Tgc ccA TTc], 20011mol/L reverse primer [ecA GaT cAT
ccT gAT cgA cAA G], 100 pmol/L TagMan probe [6-FAM-AcCA Tcg cCAT
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 30 glycosylase at 50C for 2
Indiatitdsd -Rifrapasidecdrmeld 6t 80E) farsAxminuias, ciallehwedibycid (115

inactivati i)-N- se at 95C for inutes.. se nt
s e o e T 2T
IesbRdsiaprabisabirpanaeiadsion dieachfortaivinwes fHtemedesi 2700
ReenseHelesiRifar LaGhRER YR Beaative JemPiale Bnd PRSIE! o

template samples were used. The cycle 35 threshold value (Ct-va_ue% is

14 Hanné T mpaHof BEIRSEIE SHHIGERs therSigHa  direetEhn a0

maselinpiomhichitdelinesaiposiive ¥alueadheganpienas @4thk phases
considered to be positive.if the Ct-value, was <50. Results expresse

I BT (S A0 SEBRTROETESN ALk e ot

4RaplicghoMddip tdidMEM w/ High Glucose (or MEM) Ix Glutanune Ix
‘Sodium Pyruvate 10% Heat Inactivated FBS - Ix Antibiotics 15 Cell Culture
Preparation

4. Amino-3-methylpyridine (3.00 g} was dissolved with icecooling in concentrated

sulfuric acid (36 mL). Then, funying nitric acid (4,72 g) wag added dropwise. After
stirring at room temperature for 1 b, 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 sohution 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-S-nitropyridine.

A mixture of 4-amino-3-methyl-S-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 ¢thyl acetate (3 x 70 mL), drying of the

~ combined organic phases of aphydrous sodium suiphate 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. Recrystailized from a mixture of

ethyl acetate and ethanol. Yield: 42.9% 378a.
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1. Unthaw frozen stock in 10-12 mis 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) 20 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 25

‘CONBER O Shauidde ) 194)12.([@nee pellshayesasied. 80094,

confl inize.with Ix Trypsin 3. Do not over trypsinize, The
T 10t o A S AR RS B8 v e O 1
1900048)0005del I thesawstb [GH )L & ROwEt R I HuXi DG S deriPoGHg) testing) 30
5. Incubate for 3 days at 37C. Cells should be very close to confluent. 6.
Remove media and wash cells with Ix PBS 7. Remove PBS and add 100
e 6flbevRngmegaohydissBufterpBethtibate oellstat Rooapibesdpesature for
%— 0 minutes 9. Add 100 }iL of room temperature Luciferase Substrate
olution (Promega) to 35 Microfluor Black Plate (VWR) 10. Thoroughly
Mix Cell lysate (pipet up and down) before adding to Luciferase substrate
2415 11-Add 75 prFof Iysayge to the Luciferase substrate solution

AN
N N/
N

O
4
N

AN

"H NMR (200 MHz, DMSO-dg) 8 .32 (d, 1H, H4, J=1.4 Hz), 8.67 (d, 1H, H6, J=1.4
Hz), 8.16 (m, 13, 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, CH,), 4.07 (g, 2H,
OCH3, 3=7.0 Hz), 1.33 {t, 3H, CH;, 7=7.0 Hz).
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12. Read Plate On Top Count (FusionLucB program - 5 second read) 13.
Left over lysate can be frozen and used for later analysis Determination
of cytostatic effect on MDBK cells 10 The effect of the drugs on
exponentially growing MDBK cells was assessed as follows. Cells were
seeded at a density of 5000 call/well in 96 well plates in MEM medium
éﬁlbco) supplemented with 10% fetal calf serum, 2mM L-glutamine (Life
echnologles) and bicarbonate (Life Technologies). Cells were cultured
for 24-hrCafter which, serial glilutions of the test compounds were added.
Cultures ere then 15 again further incubated for 3 days after which the
O\ antified by means of the MTS method
20a). once on that results in 50% inhibition of cell growth
as thid 50% ytostatic concentratlon (CCSO) HCV CC50 Assay

' NMR {200 MHz, DMSO-dg) § 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, ph'cnyLH), 7.16 (s, 1H, isoxazole-H), 6.10 (s, 2H, CH;).

378d

N =N
N/N

.Z'/
I

Cl

"H NMR (200 MHz, DMSO-de) & 9.30 (brs, 1H, H4), 8.66 (dd, 11, 16, 1=7.4, 1.4
Hz), 8.15 (m, 1H, phenyl-H), 7.8% (AA’BB’, 2H, benzyl-H), 7.61-7.47 (m, 3H, arom.
Hj, 7.33 {m, 14, phenyl-H), 7.16 (8, 1H, isoxazole-H), 6.04 (s, 2H, CHg).

-
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5. In-house replicon seems to maintain Luciferase signal for -20 passages
242 5 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 Ix Trypsin 10 3. Do
éry@sinize. These cells tend to clump if over trypsinized 4. For 96
well format add 6,000-8,000 cells per well (0418 is withheld during
compound testing) 5. IncubatbZér@aféymiat 37 C. Cells should be very
gse to confluent. 6. Remove media and add 200L of a 0.2mg/mL. MTT
solution prepared in 15 media. 7. Incubate for 1.5 hours to 2 hours. 8.
Remove media andJgdd 15BL of DMSO 9. Mix and incubate for 5 mins at -

Resulqs The conmpaLm hExamples 2, 3A, 4 and 5 were found to have

[ Ay 2 of, respectively in micromoles, 0.01, 0.02,
0.0{ and 0. 0039 and to have a CC50 in the CC50 assay protocol of,
respectively in micromoles, 26, 34, 19 25 and 10.8 (replicate 13.4).
%ubs ntially all of the compounds in Table | demonstrated activity of at
I

OCH,

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 howrs. After cooling
to room temperature the precipitate was filtered off and the filivate 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 sclid NaHCO; and extracted with diethyt 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

puriftcation.

A solution of 700 mg of {&meﬂloxyphenyl)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 mixiure was extracted subsequently with
water (twice 30 mL), saturated sodium bicarbonate soluﬁon (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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1 micromolar in an anti-HCV/Replicon assay system. In addition, a
number of the compounds also exhibited anti-BVDV activity. 243 We
claim: 1. A compound having the general formula (A), Rfi 1 X25 1/v .>
Y-R" NW Rs-X"~R2 R (A) 1D wherein: the dotted lines represent an
optional double bond, provided that no two double bonds are adjacent to

> Egmn s e gus s ooy e

10

15

20

ouble is selecte ydrogen, aryl,
#Ikegyes Reoast biedalikgn erncibugikyrainetteen giagkyl-anilse 365-lo
cycloalkyl, C4-lc cycloalkenyl, and C4-to cycldalkynyl, wherein each are
optionally substituted with 1 or more RK; Y is selected from single bond,
O SR BONRIHoDEISO-ddk§IRAR (- PHI SlbIkehyiéhs, TR 10dalkfijiene,

phsrein: gashymay,oRinalional gl 197 G0 BRISIRAIOmS AReIedom
pl:’lenyi—H),’ 7.33 (m, 1H, phenyl-H), 7.08-7.00 (m, 3H, arom. H), 6.01 {5, 2H, CH3),
3.80 (s, 3H, OCH,).

379
F F
IS
/
o
SN
\
Y=

CH,

Prepared as described above, starting from 4-methytbenzonitrile.

*H NMR (200 MHz, DMSO-dg) § 9.23 (d, 1H, 14, J=1.4 Hz), 831 (dd, IH, Hs,
7=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, CHy), 2.35 (s, 3H, CHs).
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R2 and R4 are independently selected from hydrogen, CI-18 alkyl, C2-a s
allcenyl, C248 allynyl, C,_rs alkoxy, C;.la alkylthio, halogen, -011, -CN,
-NO2, NR'RE, haloalkyloxy, haloalkyl, -C(=O)R9, -C(=S)R9, SE{, aryl,
aryloxy, arylthic, arylalkyl, C1.1s hydroxyalkyl, C3-10 cycloalkyl, C3-10
cycloallcyloxy, Co 3.lcycloalkylthio, C3-10 25 cycloallcenyl, C7-lo

gygloallc-ynyl, or heterocyclic, provided that when one of e or R26 is

present, then either R2 or e is selected from (=0), (=S), and tNR27; X is
selected from C1.Clo alkrylene, C?-to allcenylene or C2-lo allynylene,
where each may include one or more heteroatoms selected from 0, S, or
N, provided any suchhetefoatom is not adjacent to the N in the Ling; 30
m is a7 int 0 to¥2; 244. 5 R3 is selected from aryl, aryloxy,
arylthig, cvclpalkyt, enyl, cycloalkynyl, aryl-N(R1Q) or
heterocyefc, whére eatfrsaid substitueet maybe optionally substituted
%t least one R3 7, provided that for cycloalkanyl the double bond is
t\éd}acent to a nitrogen, and provided. R3 M-Q- is not biphenyl; gen;
lkyl, Cz-ts alkenyl, Cis allcynyl, C,_1y R'is selected from hydro 10
alkoxyy, C~,-IS alkylthio, halogen; -OH, -CAT, -N0O2, -PTR7Rs,
haloalKyloxy, lialoalkyl, _C(=0O)R9, -C(s)OR?, -C(=S)R9, SB, aryl, aryloxy,
licyl, C,-,s bydroxyalkyl, Cs.IO cycioalkyl, 03.10
Xy, C---10 cycloalicylthio, C3-10 cycloalkenyl, C7_10

“cycloalkynyl, or heterocyclic; R6 is selected from hydrogen, C,-ta alkyl,

2 1s ke elkynyl, C1-1s 15 g cox C, as 4<ylth|o C, s
%Ellé oxclpgcrgid%bov"iéy%{ éoﬁil?@ f’&fl @IS halo-alkenyl,
Cz-1s balo-alkynyl, Ci.ts halo-alimxy, C;-I1S balo -alkylthio, C3-10
"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, 11, phenyl-I), 8.00-7.90 (m,

3H, arom. H), 7.64-7.27 (m, 3H, arom. H), 6.30 (s, 2H, CHp).

379d

\
Cl

Prepared as described above, starting from 4-chlorobenzonitrile.
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cycloalkyl, C3-10 eycloalkenyl, C7-zo cycloalkynyl, halogen, OH, ON,
cyanoallcyl, -CO2R18, NO2, -NR'R8, CI-1& haloalkyl, C(=O)R's,
C(=S)R1A, SH, aryl, aryloxy, arylthic, arylsuloxide, arylsulone,

- ary'lsulfonarnide, aryl(C1-1s)alkyl, 20 aryl(Clas)allcyloxy,
aryl(Ci.ts)allcylthio, heterocyclic, C;_ig hydroxyalkyl, where each may be

1 QRtionAa it it 9; R7 a ' tly
%ﬁé’&é&ﬂ%ﬁ% rog%\erﬂnj%,%é%ﬁ%% @?‘éﬂl{é?#;% E%ﬁfyaﬁ{;%g%?op@c%g%kw,

FE3 1 0.4 ytipdi ke, hEiedgoytlit), -C{60)R2mCESHRY. &), anlifaatis?,

' inked thr, | gr t reR7a

e i e e PR T o,
independently selected from hydrogen, OR, 01.18 alkyl, C<-1e alkenyl,

3:;%-10 cycloalkyl, One cyoloalkenyl, CI-18 alkoxy, -NRI'R16, aryl, an
amino acid residue linked through an amino group of the amino acid,
CH20Ci(=0O)R'-1 or CH20C(=0O)OR9a where R9a is CI-C12 alkyl, C6-Cao
aryl, CE-C20 aIIyIar¥j or CeF-Czo 30 aralkyl; R'c and R" are independently
selected from the group cgnsisting of hydrogen, CI-t8 alkyl, Czas allcenyl,
C3.lo gyl P, C4-%0 c‘§(cloallcenyl, aryl, -C(-O)R1’", heterocyclic, or an
aming.and residgte; RL2 isAselected from the group consisting of
hygrogessC,. 18 alkyl, s 35 alkenyl, aryl, C3.,0 cycloalkyl, Ca-,0
cyg¢loalken.yl, or an amino acid residue; 2455 R25 and R16 are
idependently selected from hydrogen, C1-is alkyl, Cats alkenyl, Cara

yl, aryl. Colo eycloalkyl, C4.10 cycloalkeayl, or an amino acid

residie; R17 is independently M-Q- wherein M is a zing optionally

subs{ﬁjé’ with 1 or
\ N

Prepared as described above, starting from pyridine-4-carbenitrile.

A

" NMR (200 MHz, DMSO-dg) § 9.24 (4, 1H, B4, I=1.4 Hz), 8.77 (AA'BR’, 21,
pyridine-H2/6), 8.32 (dd, 1H, H6, I=7.0, 1.4 Hz), 8.15 (m, 1H, phenyl-H), 7.93 (d,
1H, H7, I=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, CHa).

PARTB

METHODOLOGY FOR DETERMINATION OF ANTIVIRAL AND
CYTOSTATIC ACTIVITY

Cells and viruses
Madin-Darbey Bovine Kidney (MDBX) cells were maintained in Dulbecco’s
modified Eagle medium (DMEM) supplemented with BVDV-free 5% fetal calf serum
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more R' 9, and Q is a bond or a linking group connecting M to e having 1
to 10 atoms 10 and optionally substituted with 1 or more R19; R19 is
selected from hydrogen, Ci-is alkyl, Czas aikenyl, Cz-is alkynyl, C,-is
alkoxy, C2-1% alkenyloxy, C2a8 alkynyloxy, C4-zs alkylthio, C 10
cycloallyl, Caro 271 cycloal'xenyi, Caao cycloalkynyl, halogen, -t7i~, -CN,

o I | +C(=.R1%
ARSI SN R e olopley, Graa R e

, “OalkenylC(=Cl)OR1$ 15 ..C
IBaldnoeeojressse=byris grl i ImHC Bk sni(pl) S (0)(O)(Ci

alkyl), aryl, heterocyclic, C, 15alkylsulfone, arylsulfoxide, aruisulfonarnide,
ryl(C1-js)alkyloxy, aryloxy, aryl(Cl-asallcyl)oxy, arylthio, aryl(Cl-
2%gé:%g‘ﬂg%sg?‘éryI(C,-ig)alkyl, where each may be optionally substituted
with 1 dinatpeex=0:INRRRRALe RiNeGle16 Mdfwmmmﬁelifﬂsmfllﬂ\dn
lkyl, heterocyeli l,.20 heterocyclic,connected to R'7
B A T e Bt e
Rg7érDgEr dCilutigns kyfithe 148 conkepkisOig adibyhipl aded] T limepelvaikyl,

Gl QRYeIRAlCe W o BEONRE A OasGlhamaRI R4S slegied ﬂ'i?éﬂllum
hydrogen, C,.Is alkyl, C~-10 %/cloalkyl, (Cj-locyclaalkyl)- 25 C-,-,5 alkyl,

47§t %ﬁ%ﬂ}'mi%%ﬂzﬂeaaﬁ& AIeETrstesrAE RS redhmeRolIEr shivatalsys
therbafor af3cempormne ey ing dhsigene rat damuian (A tRES Rlo¥aR'
\I?fgrexuf ﬁgi\{acl‘l\l in cach assay plate. After 5 days, medium was removed and 90 uL of
DMEM-FCS and 10 pLL of MTS/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 (ECsp) value was
defined as the concentration of compound that protects 50% of the cell monolayer

from virus-induced cytopathic effect.

Anti-HCV assav/ Replicon 2ssay - 1

Huh-5-2 cells [a cei! line with a persistent HCV replicon I389luc-ubi-
neo/NS3-3°/5.1; replicon with firefly luciferase-ubiquitin-neomycin
phosphotransferase fusion protéin and EMCV-IRES driven NS3-58B HCV
polyprotein] was cultured in RPMI medium (Gibeo) 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 streptomyein 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 Fuh-5 cells results in

luciferase activity in the cells. Luciferase activity is measured by adding 50 ul, of 1 x
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Rze 30 R2 (A) wherein: 246 5 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, Ci-Cio alkoxy,
CS.Cip thioalkyl, C1-Cle alk-Yl-arnino, Ci.Clo dialkyl-amino, Cs.10

lky h
SRR R I G A
snigrae s1@y reegiptdP omegallesdorcars dkeny feersusa., Mﬂaﬁ(ynylene
Whsisin epelmRY QRICRAlNCHHR LR RelerRaxams.Sal 9%@9?11%

S or N; 15 1t2 and e are independently selected from hydrogen, C

R E SRk e RS IRy AL Y8 BTk xiEceer at2RIHRGT R AR gen,

- D wENN@RicNRZRE Eﬁl@&l@dﬁp}éﬁﬁ@@&@ﬂ%ﬁbﬁﬂmﬁfc&%&(& a

SE, ar I 1&r lox It ic Ik -10 cy cIoaIk
E SR sty R B i e s dudhemy e
mm&&mﬁmra@bh@umvmwmmemm of oMaRd=NR2~;
%Qoi%ag present, then either IC or It is selected from ( C}j, (=S), X is
selecte ‘from Ci.Clo allylene, C2-iq alkenylene or C2-10 ailcyr ylene,
Where each may |nclude one or more heteroatoms selected from O; S, or
pigaicte dre ‘ ‘ 2 URG-PERN in the ring;

Replicon cells were plated at 7.5 % 10 cells per well in a 96-well plate plates

at 37°C and 5% CO; in Dulbecco's modified essential medium containing 10% fetal
calf serum, 1% nonessential amino acids and 1 mg/m] 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 munol/L EDTA,
60 nmol/L 6-carboxy-X-rhodamine, and 8% glycerol, pH 8.2; Perkin Elmer
Corp./Applied Biosystems), 300 nmol/L deoxyadenosine triphosphate, 300 pmol/L
deoxyguanosine triphosphate, 300 pmol/L deoxycytidine triphosphete, 600 pmol/L
deoxyuridine triphosphate, 200 pmol/L forward primer [5°-ccg g¢T Ace Tge ccA
TTc}, 200 pmol/L reverse primer {ccA GaT cAT ccT gAT cgA cAA G, 100 pmol/L
TagMan probe [6-FAM-AcA Teg 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 for 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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in is any integer from 0 to 2; 25 R3 is a heterocycle optionally substituted
with at least one R"7 provided, however, that It.2 optionally substituted
with at least one R17 is not pvridinyl or 5- chlorothionyl, provided that R
-MQ is not biphenyl; R$ is selected from hydrogen; C;-is alkyl, C2.1s
alkenyl, C2as alkYnYl, C1,ts alkox:y, Cias alkryithia, halogen, -OH, -ON,

-N -NR'R8. haloalkyloxy, haloalkyl, 30 -C(=0)R9, -C(=0O)OR9, :
B e B ST T e T
ayersidriE (G110 cycloalkyloxy, C5.10 cycloalkylthia. Cs-la' cyoloalkenyl,
07,10 cycloalkynyl, or heterocyclic; R is selected from hydrogen, Cl_is
I_lg/_ %—is gll n ﬂcgzﬁslss alkynyl, heterocyclic, Cl-18 alkoxy, Ci.is
T CI5 C;-Is alkylsulfone, Ca- 35 is halo-alkyl, C2-Is
H&IY-Ritgdiagh Bzddéahalo-alkynyl, CI-18 halo-allcoxy, C,.;g halo alkylthio,

ﬁﬁﬁf%? - { -| @enyl, C;.io cycloalkynyl, ha ogen, OIL
CN2247'5'¢ e c;?l(,a?%qu $ NO2, -NR'R. Ctit haloalkyl, C(=O)RIs,

laE8yrRuBeSE-|, aryl, aryloxy, arylthio, arylsulfoxide, arylsulfone;
Brysuifenamideearyl(Ct-zs)alkyl, aryl(C tas)alkyloxy, aryl(Ctaa)alkYIthio,
Cl-la h%garo,xyal "Y|, where each. maybe optionally substituted with at
8% tes Cﬁ%%&% are independently selected from hydrogen, Cl-tg
BllahtBibias alkenyl, to aryl, Ciao cycioalk'yl, C410 cycloalkenyl,
ﬁweltle&ﬁ%?lgcp-g =OE1R12; -C(= S) R12 an amino acid residue linked

eroug acar f)lfﬁgr%%p thereof, or where R" and R8 together with the

hitrdgemfofnrentsesekanydlic 2 RSB ahbiddis are independently selected from

3 UGN Do el B CRrm Salaalkey, G-1 allmx LARSRb ary

an amino alkeuyl, C3.10 cyoloalfcyl, Ca-I

3. Add G418 for a final concentration of 200ug/mL (higher amounts are possible but
cells grow slowly)

4, Split celis 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 pLL of 1x Promega Lysis Buffer

Incubate cells at Room Temperature for 5-20 minutes

R A

Add 100 nL 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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15 acid residue linked through an amino group of the amino acid,
CHzOCH(=0O)R?a, or CH20C(= O)OR9s where R9a is CI-C12 alkyl,
C6-C20 aryl, C6-C20 alkylarYl or C6-C20 aralkyl; R10 and RI1 are
independently selected from the group consisting of hydrogen, C1 1s
alkyl, C2.1s alkenyl, Cs-lo cyoloalkyl, Cato cycloallcenyL aryl; -C(=O)R 20

eter, lic, ar.an amino acid residue; R'22 is selected from the group
120%@%%%%&’?85&, ia%li%f%fﬁ%?l SESTEEBHIT aryl, Cs-la cycloalbryi,
12 4BerdyBisalReidp Gioant dfumondoiBresigue; RssanthRiGidre

i8dependantly.seleqteddrom hyarageR, GurdsalkhCz 1s aikenyl, Cl-as
allc5?ryl, aryl,aCB-lo cycloalkyl, Ct-co %}%fgraﬁ(%%r? or an amino acid 25
residue; R" is independently selected from the group consisting of
eregemot bisvalivicers alkemiiCils allcynyl, CI-IS alkoxy, C118
alkylt Lﬁ}jﬁ%&gs al Isu&f_gxide, Ct-Is allcyisulfone, Cl-us halogenated ally't,

C2-1S SRR A RERY PR PGB R e5fis was assessed as
fhidoge i alko Xy, i8] dishatoteratsababeyihin, 936 Dty eloalierM
Cs. CT- lgallynyl..h ,CO2H, .
R R O i et
Teashusitygissy rndfogidecraty Sulfoheskaglistitfondieid eveasydalkykdaiyi 2l oxy,
Afiafiodtiug hatereaycienClsdshysraualkyl wheare &ashafsaidiany!,

aryloxy, arylthio, arvlsulfoxide, arylsulfone, arylsulfonamide, arylalkyl,
AR SHORIRY R3S HREETHREIRS SRR R B3 i uantified
eptieadl yrshibsiitgtedmith Pampeie R1O:0246:6:RIDisselecter fom
hydragen,.Ca-ia alkyl, G2:78 alicenyl, C2_is alkynyl Olas alkoxy, C2.1g
%X(%zgg of q&gggw. iu% ﬁﬂ.,déf_tﬁse ﬂ(% TIoefatic ¢ ncep%a[féﬁ P\é%%ﬁ _

enyloxy, C alkynyloxy, alkylthic, C,-io cycloa 0

HCV CC50 Assay Protocol
HCV Replicon Media

DMEM w/ High Glucose (or MEM)
1x Glutamine

1x Sodium Pyruvate

109 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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cycloalkenyl, C4.10 cycloalkynyl,halogen, -Oki, -CN, cyanoalicyl, -NO2,
-lvR20R21 C1-15 haloalkyl, Cr-1s haloalkyloxy, -C(=O)R", -C:(=O)ORI'",
-OakenylC(=Q)OR18, OalkylC(=0}T~P20R21, Oal7 ylOC(=O}R’8,
-C(-S)R18, 811, C(=0O)1\T(Ci -6 al-YD 30 _N(E)S(O)(O)(C1-6 alkyl), aryl,
heterocyclic, C1 15alkylsulfone, arylsulfoxide, arylsulfonamide,
aryl(C1 ts)aUconxy, aryloxy, aryl(Ci.,s allcyl)oxy, arylthic, aryl(C,.
HigYaktepthie-orasyiC, 15)alkyl, where each maybe optlonally substituted
with more =0, NR20R2 18 alko cl
MR A e e e e
aIIcowa#kmxx;adxralnatbgmd hEOREand RV AR indepriBentlipEElEcted from
hydr 4 enyl, CI-18 allcynyl, aryl, C3-10
eycloa%%lé%]it;% d%%eﬁy I)kO(O)Rlz carboxylester-substituted
Zheterbtygeliecdy n@(&@ﬁzz@ Q- g%aqnﬁeea%mpﬁ@é@m%%msm

3Indep@ﬂ%@H}&e%%%ﬁﬁzﬁom@édﬁmem&u@m%%ﬂo@e%n%mé@@"ryl aryl,
heterocyclic, where each |s(9>(g9tlonally mdependﬁg% 20 substituted with 1

4o 4 GPEL06vslkyrre: s RS hAN s 261 TeB&RSY iRy Tl B R rARd
K27 isseteatetkfsan:hydrogen, C,-1g alkyl, C;-10o cyoloalk'yl,

(C3 qlc]:é/aao{’;d@/l)3 gl 6a][ gwl aré(l rS]gI0 Xl Cl 1 Ikﬁy L an %fhe salts,
tautorners iSomers and Solvatest ereor. ompoun IlllaVIng the
6 generd¢formutadia pnlRsdR 2801 df aYORI,ng/mL MTT f;oiutaon prepared in
media.
7. Incubate for 1.5 hours to 2 hours.

3. 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 fo have an EC50 in
Replicon assay 2 of, respectively in micromoles, .61, 0.02, 0.01 and 0.603 9, and to
have a CCS50 in the CC30 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
I micromolar in an anti-HCV/Replicon assay system. In addition, a number of the

compounds also exhibited anti-BVDV activity.
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R2-XN 26 RI (A) wherein: 249 5 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; R1 is selected from hydrogen, an, heterocyclic, CI-C to alkoxy,
CLClo thicalkyl, CI.C10 alkyl-amino, CLCto diallcyl-amino, C3-10
cyokoalkyl, Caro 10 cycl.oalkenyl, and C4.10 cycloalkynyl, wherein each
are optionally substituted with 1 or more R6; Y is selected Isom single
bond, 0, S(O)m, NR", or Cl-Ip alkylene, C2-10 alkenylene, C2-1 o
alkynylene, wherein each may optionally include | to 3 heteroatoms
selected WoREOES or N; 15 R" and R4 are independently selected from
hydrogen; &oimieralkyianGi2-1h6 sienyfhr@®: 1S)alkynyl, Cl_lg ai oxy, CI-t8
" al.c-yltluo, halogen, _O,, -CN, NO2, -RIRS8, "haloalkyloxy, haloall1yl,
-C(=0O)R, -C(7-S)R.9, SH aryl aryloxy, arylthio, arylallyl, Ci.ls
hydroxyalkyl, C3-Ic cycloaj y| C3-lo gyeloalkyloxy, Ca_111 cycloalkylthio,
C3-lo cycloalkenyl, C- Io oy Ioalkynyj/ or heterocyclic, provided that when
one, of R'S or 20 ci.ther R2 or R4 is selected from
(=0), (=5), and =1\'R "X : m Ci-CIO alkylenc, C2-10
ailcenylene or Ca-io alf\lynylen’e; 1 i
heteroatoms soelected” 7S, 0
not adjacent B the' N in the fing;

R? )

10 wherein:

the dotted lines represent an optional double bend, provided that no two
double bonds are adjacent to onc another, and that the dotted lines represent at least 3,
optionally 4 double bopds; |
R! is selected from hydrogen, aryl, heterooyelic, Cr.lw slkoxy,
15 (CoChp thioslinvl, C1.Cyp alkyl-amino, C.Cyg dtalkeyt-amino, Cayp cycloalkyl, Cage
cycloatkenyl, and Cap cycloalkynyl, wherein each are optionally substituted with 1
ormore R%;
Y iy selected from single bond O S(C})m, , 0r Cyop alkylene,
Clypo alkenyiene, Coag allcynylene, Wheram each may optionally inchude T io 3
20 heteroatoms selected from O, § or N; o
R? and R? are independently selected from hydrogen, Cius atkyl, Coopalkenyl,
" Cip alicynyl, Cy.g alkony, Crae alkylibio, halogen, <OH, -CN, -NOz, -NR'RY,
haloalkyloxy, haloalkyl, -C(=OVR’, -C(=8)R’, SH, ary}, aryloxy, aryltio, arylalkyl,
C;.45 hydroxyalkyl, Cop oycloalkyl, Caup cycloalkyloxy, oo cycioalkylibio, Caae
5 oycloalkenyl, Crao oycloaliynyl, or heterocycHe, provided that when one of RZ or
' R* is presest, then either R? or R is selected from (=00, (=%}, and =NR,
X is selected from C1.Cyp alkyicne, C.10 alkenylene or Coyp alkynylene, where
each may include one or more heferoatoms svlec:teé from O, 8, ot N promded any
such beteroatom is not adjacent to the N in the ting;

30 m is any integer from 9 to 2;

Coz4d.



m is any integer from 0 to 2; 25 R3 is a heterocycle optionally eubstitoted
with at least one R17, provided R-M- Q is not biphenyl; R5 is selected
from hydrogen; Cl-Is alkyl, C2Is alkenyl, C2-1S alkynyl, CI ;s alkoxy, C11s
alicylthio, halogen, -OH, ON, -NO2, - 2PR8, haloaikyloxy, haloalhyl,
-C(=p)R9, -C(=0)nW, -C(=S)R9, SE, aryl, aryloxy, arylthio, arylalkyl, Cl-Is
30 bydroxyallcyl, C3-m oycloalk”yl, Cc-19 oycloalkyloxy, Cs-I,
oycloalkylthic, CB-LO cycloalkenyl, C7-Ip cycloalkynyl, or Heterocyclic
R6 is selected from hydrogen, CI-IS alkyl, Cz-Is allcenyl alkynyl,

CI Is aIRB)@Ea@F@S%myFHﬂO&T@WI& 31?{}%%‘6&%‘5’3@ - FEE 33 fone, Cl-Is

21901650 ke RytkrE:2e8 habeatiqrild GHSHEsoRaKey, Cl-Is
ha a'kﬁgﬁ'gg SRR bER eelcend: Gt sy

cyanoa Nele, C1-1E ?aloalkyl
C@g@gausmmtmwn&mw%ﬁ %%ﬁﬁ"‘ SR oxide
arylsulfopeg @é}@&w%ﬁmﬁm@ﬁyﬁ%lﬂ)ﬂik% LG, (B)alidaod,

aryl IIyI fefoc cligC OxyRieel e Rapaayibe
10 éﬁﬁ’ﬁ} ftu d with %’t :‘gastcﬁ’-?hlﬁgflh7 and Rs arejﬁgg endently

‘saéaéﬂﬁroﬁiﬁ?mag@eﬁlﬂlg BRI G"ﬁ%"‘ﬁh?@ﬂ%l RS 0 cloalkyl,
Ca m keny cm&enq&mlfe czﬁéﬁm)ﬁiyn G SyRPdhiFamino acid

residue [inked hrou ereof or where R' and Rs
tofj& 7e“hltrog ofm a heteroc clic; R4 and

mdependén@l%?@té@f&lﬂfhﬂﬁ‘iaﬁ%t%gé Hoene e} éQ E%EXQJ Lk, c
15 CYGrdRany 1 6&.%1_@1@@9@&@@1:@@@@ alictixysiNiRd GRiGwkrglah Gmino

-%%lo-a]kenyl, .15 hialo-alkynyl, Ci.1p halo-alicoxy, Ciae nalo-alloydthic, Cs e
eycloalkyl, Cap cycloalkenyl, Cr.j0 cycloatiynyl, halogen, O, TN, cvanoaticyl,
_CO,RE, NO;, -NRR?, .15 haloalkyl, C(=00R", C(=8)R", 8, aryl, arylozy,
arylihie, arylsuifoxids, aryisulfone, arylsulfonamide, aryl(Cs. reyalkyl,

20 aryi{Cragaelkyloxy, aryl{Cragalkylthio, heterocyelic, Cy.ys hydroxyalicyl, where each
rmay be optionally substituted with at least 1 RY;
R’ and R® are independently selected from hydrogen, ;g allyl, Grus alienyl,
aryl, Catp oveloalkyl, Caqq cycloalkenyl, heterocyclic, CE=0RP -C=5) R, an

aqping acid residue Tinked through & carboxyi group therecf, or whers R and R®

T

25 together with the nitrogen form & heterocychic;

' R® and R'? are indepondently selected from hydrogen, OH, Ciap alkyl, Cais
alicenyl, Ca.1p cyeloalkyl, Cee gveloslkenyl, Cis alkoxy, NRPRY, aryl, ap amine
acid residne linked through an amino group of fhe arino acid, CHOCHEEOR™, or
CHOCEOOR™ where R is C:-Cip alkyl, Ci-Cao aryl, Cs-Cap alleylaryl or Ce-Cap

30 arallyl; |
R'® gnd RM are independently selected from the group consisting of hydrogen,
Cyqg aliyl, o1z alkenyl, Crap cycloalleyl, Casp cycloalkenyl, aryl, (=R,
heterocyelic, of an amino acid residue; ‘ ‘

RM is selected from the growp coﬁsisﬁng of hydrogen, Ciqs alkyl, Caus

La¥
LA

alkenyl, arvl, Cap cveloaliyl, Catg eycloalkenyl, or an amino acid residue;
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acid residue linked through an amino group of the amino acid,
CSOCH(=0)e, or 15 CH20C(=0)OR9n where 04 is C,-C12 alkyl, Ca-C20
aryl, Ce-C2o alkylaryl or Q-C2c arakkyl; 1216 and R' are independently
selected from the group consisting of hydrogen, C,.18 alkyl, C2.18
alkenyl, Cr,o cycloalkyl, C4.10 cycloalkenyl, aryl, -C(=O)p'12,
heterocyclic, or an amino acid residue; 20 8122 is selected from the group
consisting of hydrogen, C,-,s alkyl, C2-,a alkenyl, aryl, Cs.,o cycloallcyl,
C4..1 o cycloalkenyl, or an amino acid residue; R15 and R1G are

5 indepengdhihs sefectetifronidwiirietriGradisdkotse Sagtlakényt, G- E
alkyn |ﬁ§l{3/f[ga%;y9}@y&q,6&§}_{b&&J@&z@@ékﬁﬂMM@ﬂ,@MWTQQdue;

25R1"1s -, Wherein M is a C3-11 cycloalkyl optionally substituted with

| oFSfiBfe R19, and Q is a bond, or C1-to alkyl optionally substituted with

.1 or mord’ R'infRpbisisdiebie wbremMigains eptloaslikgivesued Sifkd iy,

sznl§ alloynyh €08 KLY » ErisnalpREYIMAER2 F RIRypIGNY] BL(sitoms

alky tfwlo, Cs-,0 cycloalkyl, C4-10 2V.,,,cycloalkenyl, C4-1e cyoloallcyaylL
CSe 'Sez;ﬁ“ o (

10 harsgeRtionsty ERTBRTGRE REGZ -NI R21 30 C-,s haloalkyl,
haloallcyloRys s€¢cal) Ry hy@ﬂ@ymjg,m@hﬂ@mﬁ@(ﬁbmaﬁpmﬂ Ciag
SRRy caene Somma st

i u v y ¥4, I 2,’»}@ R )
Safisteife ,%Vlgﬂ‘ﬁ‘g%éa’g%?gﬁon%midei %ggf%ls aﬁ%/Iog_(a/)5 6
arytqzw,rarmm-a;saammw?wﬂsf@wc@f;-:ﬁa%cymbﬁw CEGOR™

15arYl6;ﬁ81@gbéMkWe,fﬁ}%§9@m%WPﬂfdﬁs‘ﬂi& SHpatiteEI@ithilydr 35

hme?é%é?égﬁa!ﬁ@é%@ 2L N S S B Neterogy GliGiSee, -NARRNK,

arisulfonamide, ary}(Crigelcylozy, aryloxy, aryl(Crog alicyhoxy, arylthio, aryl(C.
isialicyithio or aryl{Cragalicyl, where cach may e optionally substitmted with 1 or
more =0, NRPRZ, CN, G5 alkory, heteroeyalic, Cix baloatiyl, heterocyclic alkyl,

20 heterooyclic comectsd to RV by alkyl, alkoxyalkoxy or halogen;

R and B*' are independently selected from hydrogen, Ciagalkyl, Coas
alkenyl, Cp.yg allynyl, aryl, Ca.ge cycloalkyl, Canpo cyvcioalicenyt, -CEORY, o
" RY i selected from hydrogen, Cj.yp alkyl, Csio Cycloalkyl, (Copo cycloalkyl-
25 Cls alkfyl, EI‘},’}., and aryi Cias alkyl, asd ’

salts, tmwtomers, isomers and solvates thereof.

2. A compound baving the general formula (A},

30 R - ‘ (A)

wherein:
v



heterocyclic connected to R17 by alkyl, alkoxyalkoxy or halogen; 251 5 g2
and el are independently selected from hydrogen, C1-1S allyl, C2,15
alkenyl, C2-18alkynyl, aryl, Cs-r o cycloalkyl, C'10 cYclOalkenYI'-C(-O)R ™
or R and R26 are not present; or are independently selected from
hydrogen, C;-is alkyl, C3-10 cycloaiky'i, aryl, heterocyclic, where each is
optionally independently 10 substituted with 1 to 4 of C,,~ alkyl, Cl_b
alkoxy, halo, CH20H,Ibenzyloxy, arid OR; and R27 is selected from
hydrogen, Ci-is alkyl, C3-1 cycloalkyl, (C3.1 cycloalkyl)- Ci-6alkyl, aryl,
" and aryh et i, mmw@%é&%&%@&%@%ﬁa&%ﬁ&ges
Eﬁg}:ﬁgtbo%és %&%ﬁ&ﬁ{%@%@iﬁim aRierBushiseiniBisatdnsticle.
. Thé compound of claims 1, Z or 3 wherein YR1'is halophenyl. ZO 6.
TapiaeRbErRT PR 5 wherein halophenyi is ortho-fuorophenyl. 7. The
compouids@életaiafeot; @Wsmﬁéﬁehﬁmiﬁ‘&&ﬁbI?‘l@ﬁﬁ’stituted with |
67C%5€5$ibﬁ'[ : @_@ﬁ%ﬁ%ﬁﬁ@m&.@ daiey3uvher @bn@qﬁﬂeﬁkaiyﬁeiﬂ; an
aromatic heterocycle which is,substitute ith 1. > RSt wAhe
corppeiarbFRfdme ﬁ’c?’glf%x ; vé%%ﬁ%uv@f %gr%]ﬁ%gz%h%drogen, an
ugsabsiirited C3-lo cycioaThyl, or C1.6 alkyl. 30 10. The compound of

claim 9 yherein..Y Ri:isinak Rysdiogemol.l Nitle, cofposifiafclaims 1, 2 or
3 (\é\:,k:ge erleiligngérg, g;f: ?!»1 me; E%lé, wherein each may optionally include { 10 3
hetersatoms selected from O, S or N;

R? and R? are indspendently selected from hydrogen, Cias alleyl, Cogp alkenyl,
Co.1s alkynyl, Cioyg alioxy, Cias alkyithio; helogen, OE, JON, -NOg, -NR'R,
naloalkeyloxy, haloalkyl, CEOR, -C=SR’, BH, ary., aryloxy, arylthio, arylalkyl,
s oydrogyalkoyl, Cae eycloalkyl, Csao eycloalkyioxy, Csp eveloalicylthio, ir,-.m
cycioalkenyl, Coo eycioalkytyl, or hetero gyelic, provided that when m&ff R¥ or

| R% is present, then cither R? or R* is selscted from (=0j, (=8), and =NR;

37 ¢ selected from Cy.Crp alicylene, Cag alkemviene or Co.pp alicynylene, where
each may inchude one oOf mote heteroatoms selected from O; 8, or N, provided any
such heteroatom is not sdjacent to the N in fhe rmg

ro i any integer from O 1o 2; "

R?is a heterooycle optionally substituted with at jeast one RY provided,
however, that B’ oprionally substitoted with at ieast one R Is not pyridinyl or 5-
chiorothienyl, providf;d fhat R-MQ is not biphenyl

R’ iz selected Fom hydrogen; Cig alicyl, Ca.y5 alkenyl, Cag altoynyl, Cras
alkoy’, Cruys alkrylthio, halogen, ~OH, -CN, -NOz, NRIRE, haloaliyloxy, haloalkyl,
CEOIRY, -C=0)OR’, ~C(=$)R, SH, aryl, aryioxy, arglthiog aryiallyl, Crie
hvdrozxyaliyl, Csao oyeioalioyl, Cao eyeloalicyioxy, Caae cvelnalicylthio, Caag”
c;falmalkauyl, Crap cycioalkynyiﬁ or heterocyclic;

| R¢ is selected from hydrogen, G5 alicyl, Ca.gg alkenyl, Cos alkynyl,
hetstocyelie, Cryg alkoxy, Cras alicylihio, Cy.g alkylsulfozide, 1z alkvisulfons, Ci
¢ halo-atiyl, Cp.pp bato-alizenyl, Case halo-alkeynyl, C1.s halo-alioxy, Cyuig hialo-
aliyithic, Caxg cysloalkyl, Caao cycinalicenyl, oo oycloatiynyl, halogen, OH, CN,
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trijralomethoxy, alkoxy or halogen. 35 252 5 12. The compound of claims
1.2 or 3 wherein Ri is aryl or aromatic heterocyle substituted with 1, 2 or 3
RE wherein Ro is halogen, Ci-is aicoxy; or Ci-ia haloalkyl. 13. The
compound of claims 12 wherein R' is phenyl substituted, with 1, 2 or 3
halogens. 10 14. The compound of claims 1, 2 or 3 wherein halogen is
finoro. 15. The compound of claims 1, 2 ox 3 wherein Y is a single bond,
0, CI-6 alkylene, C24 alkenylene, Cz-s alhynylene or one of said groups
containing 1 to 3 15 heteroaioms selected from 0, ]5%

compalkel @E&&Wn«% BRI O ishasedipdy -0} Hﬁq
m@lﬁf}a S11fC HisARSHC HRA s, (GRJbramiEHNCA N (CHa)Ia

cloalk The c f L3 Whesein Y is
@"@ﬁz—’* Xﬁ’@a aﬁ%&vjlréﬁ %%%%(%%%gr\g@égg 3 allgnylene 0

ObytlamAly %HWW éﬁ‘cialm 15 wherein Y is a bond. 25 19. The
Compomﬁmﬁl shBreil YRIbErerers:-ondsf ik,
L A gl 8 Thesonmy
aino acid residue linked through & carboxyl group therecf, or where R and B
together with the pitrogen form 2 heterocyclic;

R and R® are independently selected from hydrogen, O, i 2lloyl, Cote
alkenyl, Cs10 oycioalicyl, Cap cycloalkenyl, Cy.py alkoxy, NRFPRY aryl, an amino
acid residus linked throngh an amino group of the amine acid, <.’3I§-13C)CH(“Oi)R§a
CHLOCE00RS where R is C1-Ciy alkyl, Ce-Cao sy, Co-Cao alkvlaryl or Ce-Cop

aralloyvi;

R and BV are indepéndeﬁﬂy selected fram the group consisting of hydrogen,
Corg olksl, Cass alksny, Ca.so oycloslkyl, Cano eycloalkenyl, aryt, -C=OR™,
heterocyelic, o an amino acid recidue!

71 is selected from the group consisting of hydrogen, Cy.s alkyl, Crae.
alkenyl, aryl Cap cycloalicyl, Cap cycloalkenyl, or at aming acid residue;

15 and R ars independently selected from hydrogen, Ciys allyl, Cas
alkenyl, Ca.1g allcynyl, avyl, s 50 cveloaliyl Cao cycloalicenyl, or an amino acid
resiche;

RY is independently selected from. the mroup consisting of hvdrogen. {has
alkyl, Cotg alkenyl, Coas allynyl, Cias alkoxy, Cy.1p alloylthic, Crae alkeylsutfoxide,
Cy.15 allcylsulfone, Ciag balogenated alieyl, Gz halogenated alkenyl, Caig
haicg senated alkynyl, Ciay halopenated allcony, Cy.qz hatogenated alleylthio, Caap
evoloalkyl, Cs.qp cycloatkenyl, C7-10 eveleaiicvnyl, halogen, OH, CN, CO:H, COLR'E,
NOw, NR'RE, heloalicyl, C=ORY, € =§)RS, SH, aryl, aryloxy, arylthio,
arvisulfoxide, aryisulfone, arvisulfonamide, a;y}alkyi, arylalkyloxy, arylalkylihic,
heterocyelic, Cy.gs hydroxyalkyl, where each of ssid aryl, aryioxy, arylthio,
arvieuifoxide, arvisulione, aryisulfonamide, aryla}l;yi zrvislkyloxy, axylal}y}tkuu

heterocycle, or Cias Dydroxyalkyl is opUGBaIIy gbstituted with 1 or mors RY
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Z1. The compound of claims 1, 2 or 3 wherein YR' is halo or balomethyl-
substituted phenyl. 22, The compound of claims 1, 2 or 3 wherein halo or
halornethyl are ortho or 35 meta. 253 5 23. The compound. of claims 1 2
or 3 wherein X is selected from the group consisting of allylene,
allynylene or alkenylene and said hydrocarbons having an intrachain N, O
or S heteroatom. 24. The compound of claims 1, 2 or 3 wherein X is alkyl.
To 25, The compound of claim 23 wherein X is selected from the group
consisting of -CH2-, -CH(CHSs)-, -CH2-CH2-, -QHr-QHrz-C r-,
_Cl42-GiGRssHrnGHEyEE CorBybd: [Caah ‘%Pr(t"rlg% tek2)z a
1%!}8;&|(@tl§mﬁy@§;ﬁ@Mﬁi@?&&mi@enem%&mumwwhgeﬁ&vd ©2:6
allcynylene, 15 26 1 compo ”%r%ﬁ&ai.@ﬁ L2 Qe WhRERINRR ISR
wféﬂ%ﬂ’é‘ﬁ@?"z%?ﬁ%“ cdf[rﬁbﬂgr}j‘% e aims 1, 2 or 3 wherein Rz is ary] or a.
hetascicgiorkeyBstittaisaliioxn 16 ERR7: 56755 OFne coMipBiHE 81 Saim 27
Wﬁgi@g@dpﬁmﬁgﬁg@ym%m@mmﬁiQSMD@I’B@W@CE@D)%@%@OUnd of
claim 28 wherein the heterocycle cantains | 2068, S22 atoms in
th‘é‘ﬁﬂag@ﬁ?@ﬂﬁ 0 |?’t?1r?'g’ugf1 acﬁng barlbltgngr]ljgaytom and éon%ai,ns 4 {P 6
totagisniiopateitvs iryi(Cy.galiyloxy, aryloxy; aryl(Cras alkyoxy, arvithio, ary Cs.

waliylfine or argi(Cragalioyl, where each may be optionally substituted with 1 or

smore =0, NRZR, ON, Cr.s elkoxy, heterocyelic, Ci.z haloalkyl, heterocyclic alkyl,

heterocyelic connacted to RY by alkyl, alkoxyalkoxy or halogen;

B2 and R? are independently selected from hydrogen, Ciapalkyl, Caus
alkenyl, Cp1g alicynyl, aryl, Cso vycloaliyl, Cap cycloalkenyl, C=ORY,
carbexylester-substituted heterocyelio or -C(=S)Rm;
R and B* are not present, or are independently selected from hydrogen. Cigs
alicyl, Ca.10 cyclonlkeyl, aryl, heterocyclic, where each is optionally independently
substituted with 1 to 4 of Cp.s alkyl, Ciu alkory, halo, CHLOH, benzyloxy, and O

and
R7 15 selected from hydrogen, Ciag alkyh Cano eveloalkyl, (Cang oycloalicyl)-

Cisaliovl, aryl, and aryl Ciag allovl, and
 the salts, tautomers, isomers and solvates thereot.

3, A compound having the general fornmia (A,

)

whershi

. 240



10

30. The compound of claims 1, 2 or 3 wherein R3 is isoxazolyl substituted
with I to3R17 30 I. The compound of claims 1, 2 or 3 wherein, J~ 7 is aryl
or a heterocycle further substituted with | to 3 Rte'. 31 The compound of
claims 1 or 3 wherein M is arl=I or aromatic heterocycle. 3S 254 5 31 The
compound of claims 1 or 3 wherein Q contains 0 to 20 atoms selected
from C, 0, S, N and H. 34. The compound of claims 1 or 3 wherein M is a
cyclic group selected from R17 10 35. The compound of claim 2 wherein
R'-'is selected from the group con5|st|ng of CS 10c I 10
cycloaleripked e TpEEahSHRpHmaloien ‘3%885% i
amumﬁramwmmmmmmmwm wyww&w loast 3,
rylallc gépq%}l?i t%rgc cle;.C1_,s hydroxyalkyl, each of said C3.1n

0 eycloalkenyl, C7- 1 cycloeliynyl, halggen, aryl, aryloxy,
arylthlcFaWP@%%é@ﬂ&Wﬁﬂﬂ%lF&‘}e HRASHRSN g |é‘ba?é§Py VHlicy!:

ar&l@mﬂﬁmrwmlmwlrmmy@ e inilg @it FydroRiERRY] fe-10
; nsubsfitut g Qs %%H%Hﬁwﬁq L ALBere: R3S ibhaicempaund wiichim

ere?l is Selected from the Stoop consisting of arvl and
heCterFm%/Efe, and where said aryl or heterocycle is optionally substituted

20 With tqk smeredieh 87T bendomPoRISR Claints-i, sk Bswherein R9

R ?ég arelelr_llé 92 10 enggﬁ@gﬁnﬂﬁﬂﬁb‘@%%ﬁﬁﬁﬁmﬁﬁmﬁ% 3 wherein

13

30

| 93]
L]

hatemmo:m gelected from O, § orMN;

r? and B are independently sglected from hydrogen. Cioip alkyl, Coqgalikenyl,
Caid 2lkynyl, .15 eXkoxy, Cias alicylhio, halogen, -OH, -CN, -NOy, - RRE,
hatoaticylosy, haloalkcyt, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylhio, arvialicyl,
Cyorp hydroxyalicyl, Cs.ao cycloalkyl, Csp oycloalkyloxy, Ca. 19 cycloalkylthio, Cse
Vycloalkcnvi Cr.0 oyeloallkynyl, or hetexocyelic, provided ﬂla't when one of R* or
R i present, then cither RY or RY is selected from (=0), (=8), and =NR;

¥ jg selected from C1.Cyp alkylens, Cop alkenylene o Co o alkynyviene, where
each may include one or more heteroatoms selected from Q,'8, or N, provided any
such heteroators i& not adjacent to the N in the ring;

m ig any integer from O 1o 2 h

19 is & heterocyele optionally substinuted with at least one R, provided R*-M-
¢} is not biphenyl, : |

RY iz selected. From hydrogen; Ciag alkyl, Cras alienyl, Coos allynyl, Cyas
alikoxy, Cr s alkyithio, halogen, -OH, «CN, -NO,, NRRS haloalkyloxy, haloalicyl,
CEOR, SCEOOR’, (CESHR, SH, avl, arvloxy, arvifio, arylalicyl, Cus
hydroxyalkyl, Crae eycloaliovl, Cae cycloalkyloxy, Tsap cvcloalisvithio, Cae
cyoloalkenyl, Crye evcloalkynyl, or heteracyclic;

RS is selected from hydrogen, Ciag alkyl, Cas alkenyl, Cous alkyoyl, Cyos
alkexy, C.ap alkylthio, Ce alicylsulforide, C.s aliylsulfone, Cys halo-alkyl, Caay
halo-alkenyl, Cp e halo-alkynyl, Crip halo-alkexy, Cy.y5 halo-alkylthio, Cagp
eycloalkyl, Cag cyeloutkenyl, Cro cﬁlaalkynyl, hatopen, OH, CN, cyvanoalkyl,
CO.R™®, NOy, -NRR", Cj.1¢ haloalisyl, =0, C(=9R™, SH, aryl, arvioxy,

250



16

15

20

30

35

39. The compound of claims 1, 2 or 3 wherein R's is halogen. 40. The
compound of claims 1, 2 or 3 wherein R7, R5, R70, R11, R'S, R'b, R2,
and R2' are independently H or C1.1a alkyl. 30 41. The compound of
claims 1, 2 or 3 wherein R12 is OH or alkyl. 42. The compound of claims
1, 2 or 3 wherein K19 is selected from the group consisting of H; CI-18
alkyl; C2,IE allcenyl; C,-1 allcynyl;C)_iaalkaxy; alkenyloxy; 35 all,-ynyloxy;
C1_15aikylt io; C3.10 cycloalkyl C4.10 cycloalkcnyl; C4.10 cycloallcynyi;
halogen; OR; CD:; cyanoalkyl; NO2; NR2oR21, haloa haioalkyloxy;
C}(ﬁ[ﬂz)!ﬁa Byl25t8de(@yoreno s oo R o N/Jé’iC(_O)NRzoRzl; '
, mggﬂgw@@@@)}gﬂ&ﬂ@@@m (ChBimyplicyl, whete each

N(H) li%féﬁﬁ?s ) dary@%yé%yﬁ Rasr*ylox% arylalkyloxy; and arylalkyl;

unsu stltuted or substituted with | or

NRzoRfiﬁn@i% WW?%@FB’CV&@%%%&W%%EW ﬂ?kﬁétutu‘tﬁeémyl
heleregysiaiand-hetarpeyclelirkeriiadrt yoy, skl &l Rostatkdby: @R 10
halogen. 43. e i fepmpaul 101 ol A2 WIPIEIRGG iiadapendahly
s

group co |st|ngo ialogen, N(R" R"1), alkoxy,
haﬁg@n@m&f@@@ﬁ%ﬂﬂ&ﬁ%é‘lé’mﬁﬁﬁed alkoxy, 15 44. The compound

of claimg e w%whﬁe@ﬂmy@amcmmme@%p; 450 Fh& 15
compaund of gial O SHiElhiR R0 PSR 35 28k nine
Lfgg%’t}.ljft a %?tcﬁczégi and either e or R'is selected rom &}ﬂbé}r?-_)@%@d 20
acid residus linked thmugh gn smino group of the amine ac
CH,OC=CNOR™ where R™ is C1-Cig alkyl, Ce-Cap aryh, Co-Cao allevlaryl or Ce-Ca
aralicyl; .

21 and B! are independently selected from: the proup cunsisting of hydrogen,
Crag alkyl, Ca.gsalcomyl, Cs-zo oyeloaliyl, Coap cyeloalienyl, argl, -CORY,
heteroeyche, or ant amino acid residue;

R™ is selected from the group consisting of hydrogen, C;.s allyl, Coas
alkenyl, arvl, Csao cyciba]lwl, Carg Sycivatkenyl, or en emino acid residue;

RY and R* are ipdependently selected from hydrogen, Crus &Iyl Caas
alicenyl, Cp ¢ alkynyl, axyl a0 eveloalikyl, Canip oyclealkenyl, or an amine acid
regidue; _

R is M-C-, wherein Mis a2 Cap cycloalicy! optionally substituted with 1 or
more B, and @ ig & bond, or e alsyl optienally subetitered with 1 or more Rw;

R is selected from hydvogen, Cisalkyl, Coig alkenyl, Cayp aliiynyl, Cpg
alkcoxy, Caps alkenyloxy, Cy.ss alkynyloxy, Ciae alkylebie, Coap eycloaliyl, Cazo
oycioalkenyl, Ceo cycicalkynyl, hatogen, -OF, -CN, cyanoalleyl, -NOz, NRPRA,
Cyap Baloalleyl, Cias haloaﬁcyloxy, C=ORY, -C=O0R Y, OalkenylCE0YRY,
CalliC=0NNRXEY,, -OalkylOCEOR, -C Ci=8)R ", SH, ~C{=01N(C, 5 8Tkv1),
N(EIS{OHONC . alicyl), aevl, heterocyolic, Cp.jsalkyisulfons, arvlsulfoxide,
aryloulfopammide, aryl(Cragalkyloxy, arvioxy, aryl(Cy.; alkyhoxy, arylitbio, aryl(Cy
\s)alloyvithio or aryt(Cs. ghalkyl, where each may be optionally substitied with 1 or
rore =0, WRPR?, ON, Cyups alkoxy, heteroeyelic, Crus haloalkyl, heteroeyclic alkyl,
heterocyelic comnected to R by alleyl, alkoxyalkmxy or halogen;
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46. The compound of claims 1, 2 or 3 wherein haloalkyl or haloallcyloxy is
-CF3 or -0CF3. 47. A composition comprising a pharmaceutically
acceptable excipiant and a 25 compound of claims 1, 2 or 3. 48, A
compound having the general formula (B), R5 111R2 R4 va..,R1 -IN L:-r
Rs X/INN “ze Rz 30 (B) wherein; 256 5 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; Rs is selected from hydrogen, aryl, hetero gli Cl-Clo
allcoxyr& a1 & Toivdldeatedrsisietdng lei %JHW%%‘M ¥Cs-s0

Céﬁ@@i%q%‘k}%ﬁ&&}@%‘%@ﬂﬂkﬂmCtaQé'cﬁﬂc@&ﬂﬁ*ﬂﬂlk@M}Wﬁ@ein each
are ogﬂq{laﬁly substituted with | or more Re;
LR
R and R are not present, or are independently seiected from bydrogen, Cioe
alicyl, Cs.j0cyoloalkys, afyi, heterocyclic, where sach is optionally independently
erbstituted with 1 1o 4 of g alkyl, Ci adkoxy, balo, CH-OH, beazylory, and OH;
and A
RY i selected From hydrogen, Cige BlkyL, Cs.yp cycioalkyl, (Caag cycloalkyl)-
s alicyl, arvl, and aryl Ciag alleyl, and

thie salis, tantomers, isormers and solvates thereot.
4, The compound of claim 1, 2 or 3 whercin R? is heterocycle.
5. The compound of claims 1, 2 or 3 wherein YR' is haiophenyl.

6. - The compound of claim 5 wherein halopbenyl is ortho-finoropbenyl.

7. The compound of claims 1; 2 or 3 whersin R is isoxazolyl substituted with ]
R
8. The compound of clsims 1, 2 or 3 wherem R is aryl or an axomatic

' o " et g
heterocyele which is substimted with 1. 2 or 3RY.

9, The compound of claims 1, 2 or 3 wherein VR' is none of hvdrogen, an
ungdbstituted Caqo eycloaliyl, or Cisaliyl

10.  The compound of claim 9 wherein YR is not hydroger.

11.  The compound of claims 1, 2 or 5 whersin £ 15 trihalomethyl,

rihalomethoxy, alicoxy or halogen.

to
th
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Y is selected from single bond, 0, S(O)m, NR11 or C1.10 alkylene, C2,10
alkenylene, Cz-10 allcynylene, wherein each may optionally include 1 to 3
hetexoatonts selected from C?, S or N; 15 R2 and R are independently
selected from hydrogen, C1-18 alkyl, 02.18 alkenyl, C2,ts alkynyl, C1.4s
allcoxy, C1,1A alkylthio, halogen, -Oli, -CN, -NO2, -NR7Rs, haloalkyloxy,
haloalkyl, -C(-O)R9, -C(=S)R4, SE, aryl, aryloxy, arylthic, arylalkyl, C1.1x
hydroxyalkyl, CJ.10 evcloallcyl, C;ao cycloallcyloxy, C3-10 cycloalkylthio,
C3-16 cyaloalkenyl, 0-7-10 cyeloalk vinyl, qr.het?ro%clicﬁgﬁg\éigg that
whien ofie oftbpotd 2HRmSIS Briise P THET e Y & B e s selected from
(QuhiSheandiNB St Kisaalacrtifion 24 Clo akyiene, &2 10alkenylene
or C7-to 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 inﬁ?@ﬂh@%‘#ﬁgﬁmﬁ@d@%‘ﬁﬁ%ﬁw g“%sﬂ%teéie ec ég%g?n aryl,
angmaarylthic, cycloallcyl, cyeloalicenyl, cycloalcynyl, aryl-N(R")-, or
heterocyclic, where each said substituent maybe optionally substituted v
4th at least one R17, provided that for eycl Ilcenyl ﬁhe double bond is
ndﬁadjaﬁ@ﬁ%mqﬂ&fgéﬁ?ﬁﬁd%?/mﬁgﬁ@%ﬁﬁ? i& ot biphenyl; W is
selected from hydrogen; C;-1e alkyl, C2.1s alkenyl, C,-18 alkynyl, Cl-Is
30, allcoxy, Ct-ts alkylthio,. halogen:- is N MRIRBC,

ha alky%ﬁﬁ?ﬁg%lanﬁgﬁé%g%)%?{%ﬁ%ﬁg ggg&E 9 %}Ij aryl, aryloxy,
aryittlensa pla B s Civy APOTARS PRSP0 ek ARy 6 18
cysloaladaxysehdioycloakyltiRo;,. Cato cycloalkenyl, C7-10
cycloallcynyl, or heterocyclic; R6 is selected from hydrogen, C;_zy all

yl,C2-1s alkenyl, 02.13 alkynyl' Cl-Is 35 al ,-1e allcylthi L-is
P A S,

alkifsulokigeonposnd i AHfome B8 Rdlo- o
S(CHabee, A CBa)isrS-( B}y ey NRE(CEy o, ~(CB)i s NR (CHg)ig 0% Cato

eycloalkyhidens.
20 . |
17.  The compound of claim 15 whersin Y 15 ~OCH, -CHyO-, Ty alisyiene, Cos
alkenylene, Cy3 alkynylens, O or a'bond. '
18 'The compound of clajm 15 whersin Y is a bond.
A ‘
1. The compound of claims 1, 2 ar 3 wherein YR* iz not any one of H, an
nsubstitated Ca.ip cycloalicyt or C1-C6 alicyl
2.  The compound of claims 1, 2 or 3 wherein VR is not HL
20 '
21.  The compound of claims 1, 2 or 3 wherein vR! is halo or halomethyl-
substituted phenyl. ‘
22.  The cqmpouﬁd of claims 1,2 or 3 wherein halo or halomethyl are ortho or
35 mets. | '
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halo-ailcetnyl, C2.1p, halo-alkynyl, C,-1a halo-allcoxy, C1.ts halo-alkylthio,
C3.10 257 5 cycloalkyl, Csao cycloalkenyl, C7-10 cycloalkynyl, halogen,
OH, CN, cyanoalkyl, -CO2R'8, NOa, -NR'R5, C1.xs haloalkyl, C(=O)R's,
C(=S)R18, SH, aryl, aryloxy, arylthio, arylsulfoxide, arylsulfone,
arylsulfonamide, aryl(C1.1s)alkyl, aryl(C,-rg)alkyloxy, aryl(Ci.1s)alkylthio,
heterocyclic, C1.1s hydroryaikyl, where each maybe optionally
substituted with at least | R'9; 10 R7 and Rs are independently selected

from hydrogen, Cj.js alkyl, C;-1s alkenyii, aryl, C3.1l0.cvci 0440
c?y?eloalmﬁﬁﬁéﬁﬁdgfmsé(gﬁéf&%?gﬁ %é‘ﬁ?@gﬁ]ﬁpg#g%%}% residue
lipkRethy sughyRoaeionyl groupiresdor orsHéRy PRt RETgFdther with
the nitro yclic; R9 and R18 are independently selected
frlgan& g&ﬁ%ﬁ%?%%%ﬁ%aﬁcyl, C2-18 15 alkcnyl, C3-10 cycloalkyl,
C4.10 cycloa kenyl, C1-19 allcoxy, -NR'-sR16, aryl, an amino acid
residuetlipked thmtigiraimarhidonredenidsaiiho acid,
CH20CH(=0)R9, or CH50C(=0)OR9" where R9a is CI-C12 alkyl, C6-0io

aryl, C6-C20 alkylaryl. or C-C7Q aralkyl: R"0 a 'l.are | _gggéw by
* séfectedHERFINEG AR ARG S %?é%"é%?%%%%%%%&%czag

alkesny), R eIk COCHL SH1EHker i &5 B R - kerotclic,
or.an amine.acid kesidye; R12-is seleteddiom thegrepratngisting b
h)gg% é"ri,'%l.%"g allg(;/fli#gﬁ,lls( allcenyl, aryl, Cs.io eycloalkyl, C4_10
cyksakERgRdSrat SIS Sicid residue; R's and R16 are independently
selected from hydrogen, Cj-18 alkyl, Crag 25 alkcnyl, C2.1s alkynyl, aryl,

C%?ﬁ’io C¥EL%%¥&%@Q%'@Q@@WWHW@Q&, residue;

27.  The compound of claims 1, 2 or 3 wherein B is arvl or & heterocyole

 substituted with 0 0 3 RV,

98,  The compound of claim 27 wherein the betero evele 18 an aromatic

hatémcycle.

29, The compound of claim 28 wherein the heterocycle contains 1, 2or 3N, S or
O atoms in the ring; ig Tipked to X through & ring carbon atom and containg 4 to 6 total

Ting BIOMS,

30, The compound of claims 1,2 or 3 wherein B* is isoxazalyl substitated with 1
tc 3 RY.

51, The compound of claims 1,2 or 3 wherein R is aryl or a heterooycle furthet

substintted with 110 2 R¥.

32, The compoung of claims 1 ar 3 wherem M i aryl or aromatic haterocycle.

254
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K17 is independently M.-Q- wherein M is a ring optionally substituted with
I or more R19, and Q is a bond or a linkiug group connecting M. to Ra
having Ito 10 atoms and optionally substituted with 1 or more R19; 30
R19 is selected from hydrogen, Ct-1a alkyl. C2.ix aicenyl, C2.1s akynyll
CI-IS alkoxy, C2.ts alkenylory, Cz-1s alkynyloxy, Cl-aa alkylthio, Ca-,0
cycloall yl, C4,.10 cycloalkenyl, C,-10 cycloalkenyl, halogen, -OH, -CN,
cyanoalicyi, -NO2, - 4} 20R21 C1-1g haloallcyl, C1.1s haloalkyloxy, -C(

O)K11, -C(=0)OR1s, -OalkenylC(O)OR1le OalkylC(= hd
CalkylFo@REMCESRI SF EEH) (@ﬂ%ﬁvéf)g%gmg%
_HADSO@K D ead b alkyl), aryl, heterocyclic, C1-lyalkylsulfone,
arylsulfoxide, arylsulfonamide, aryl(C1.15)allcyloxy, aryloxy, aryl(C,-la

allyl)oxy, arylthio, aryl(C1. 258 5 slalkyltnia or aryl( , MREReT
edth m%@%@ﬁﬁﬁ?@ﬁﬁiiﬁﬁtgg vﬁﬁ%glt%]rw fhora =C %%%@%N Ct_1s

alkoxy> heterocyclic, C,.zs haloalicyl, heterocyclic alkyl, heterocyclic

cqnnec %é%&ﬁé@%@i@a&%ﬂ@?w&én@mm&emm Resateg of
indsépen ently selected from hydrogen, C3.18 alkyl, C2 ],}:s2 {lé%pyi, C7.ts
alRynylydsikE Sado é%ﬂ?&?ﬁiﬂ?&rl%@%?m% s e)| ff% ar’ 10
CIMIR 12 Rxisise actadibmmabysiaganisC ed®iiy sraakdeyoloalkyl,
(C>-lo cycloallcyl)- C -6, alkyl . |l Gt asalkdyanmhsalts. s
taﬁﬁéﬂ%@,‘%}&‘?ﬁ & V%trcﬂg §&g§%§é¥%%%%9£%;§%rﬁy poundi%&aim 48
WheIRHEYiS, & -Singlddeiidylaiel feis %WI?%BXSOW%%%%&E 5f claim

48 whereln XI5, G Glo, AloyRe CEHRkenyleeniGR stalyiyleric

: . 16,
Cy.g hydroxyalicy] is unsubstituted or is substinited 1 or more K

36. The compound of claim 2 whereln 1Y is selected from the group consistng

of arvi and heterocycle, and where said aryl ot heteroeycle 15 optionally substituted

20 with ] ormore RY.
37 The compound of ciaims 1, 2 ar 3 whersin R’ apd R are H, OH or alkyl
38, The compound of claims 1, 2 or 3 wherein R is H.

25 o '
3¢, The compound of elaims 1, 2 or 3 wherein R is halogen.

A ' ‘ ] § it pl

40.  The compound of claims 1, 2 or 3 wherein R RER'C R, R, R RY, and
R* gre independently H or Cr.ppalieyl.

30

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 R is selected from the group

comsisting of ¥; Cragallyl; Coe alticenyl: Copp alloynyl; C) g alkory; ellcenviony,

35 alkynylozy; Crsallylthio; Caae eycloalkyl; Ca.io cycloalkenyi; Cane cycloalicynyh

halogen; OH; CN; oyanoalkyl: NO»; NR2R2: haloalkyl; haloalkyloxy; Ci=O)R'E;

235
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51 _ The compound of claim 4S wherein R3 is.heterooylic. 20 52. The
compound of claim 48 wherein R8 is heterocyclic substituted with R1
where Q is a bond-end M is aryl, 53. The compound of claim 48 wherein Y
is a single bond, and R' is phenyl. 25 54. The compound of claim 48
wherein 1t3 is isoxazole substituted with R17 where Qisabond andMl is
aryl. 55. The compound of claim 48 wherein R~ is isoxazole substituted
with. R17 where 30 Q is a bond and M is phenyl 56 A compound having

the generg | formula 259 R s (C)
\/\/ﬁ@f@ﬁ% éﬁ'@ Fgf}res ﬁié% optonal do’u E I% prgwded that
n@mmmlﬁmwm&mm%lﬁﬁ@mﬂ%@@aﬂd HEFEEGtted

lines representRtleast tignalbidouhle iondse R iscseiested

frgﬁl?‘]lygrggrean—ﬁa {TR%R%{OCKO alckcrxy, ge e(%aas'yfc CH Xaioa]kvlw or alkyl-
substituted heterooycle; and heterocycls Hnked to R'7 by aliyl; alkoxyalkoxy or
halogen.

43, The compound of claim 42 wherein R™ is independently selected from the
group consisting of halogen, NR¥ R*), alkoxy, halo-gubsiiuted alkyl and halo-
subgtituted slkoxy,

44,  The campound of claims 1,2 or 3 wherein R and R are not present.

45, The compoupd of plaims 1,2 or 3 which is not substituted at R but is
‘ . ‘ o e P
substitated at R, and either R” or R® i selected from (=0), (=5}, and (=NR™).

46.  The compound of claims 1, 2 or 3 wherem haloalky! or halealiyloxy is —CF3
or ~OCF3. '

47. A composition comprising & pharmaceutically acceptable exciplent and 8

compound of claims 1, 2 or'd.

4%, A compound having the general formula (B),

wherein:
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C1-C10 tbioalkyl, CI-Cto allyl-amino, C1-Cio dialkyl-amino, C.-ID
cycloallcyl, Co.10 cyeloallcenyl, and C4-10 cyeloafcynyl, wherein each
are optionally siinstimted with | or more R.S; 15 Y is selected from single
bond, 0. S(O)m, NR11, or Ciao alkylene, 02.10 aikenylene, C2-10
alkynylene, wherein each may optionally include 1 to 3 heteroatoms
selected from 0, S or N; R" and K4 are independently selected from
hydrogen, C1.1s alkyl, C2-1s alkenyl, 02.13 alkynyl, C;-1s alkoxy, C1.1g

alkylthio, halogen, -OH, -CN, -NO2 oalkyl,
-C(=0) by & ?—%&Pﬁﬁenérﬂiiﬁ%ﬁ%%? é%aﬁ %g%%?gsxg%eq{ig@a
hgmmm@wmwmﬁ@no@w@é@%mw lines 1%&’»‘&}6%&%
Ca- &o mﬁﬁ' alkemyl 46 7-10 cycloaikynyl, or heterocyclic, provided that

when one of R25 or R's is presen n eit er or selected from
(0), (=S} Mlm%ﬁﬁ?‘%@%@%&gﬁqﬂom joktdone al% Bﬁég? to alkenylene

org2,Joiakyhyle Ae, didydrenizs. SabhofialETheme L Cato
heteroajoms salect i@éﬁ%ﬁﬁ@n@ Phebipeauides o@ﬁyneslmiaﬂaﬁmﬁﬁé ataml is

no adjacenf to the N in the ring; m is any integer from-0 to 2; R3 is
sél’é@fé'agrom and, aryloxy, arylthio, cycloalkyl cycloalkenyl, cyeloaikynyl,
aryl- N(R&[@)}@l@tﬂﬁé@!@@%ﬁ@%ﬁéﬁ@%% Bid bt ARY be 30

option stieutedyith ot loagiane &t aproviteckyahdnrieyetdalicenyl
the" dogigééh:%nd iS_not adgg% to a nitrogen, and provided R3 M,-Q- is

W@ﬁwgw fﬁm gjs &d from hydrogen; C1.1$ alkyl Cs-tx
aIIce nyI g afwmaﬁm@e@m@te@@@:&y@wm a%o‘&‘éfﬁ ;@haugéw
NRWRe: z%iﬁﬁkkﬁ%! ahiglaalkykiod = QR I (HO)ORER',
hag)a}]f{%fioxilﬁala{)r ! ar&e %}E@ry@ '%&ﬁby@%'yp m’x}’ aryithio, a:ryla]kyi
Ciro1s hyeroxyelieyl, Coao cycloalicyt, Cspo oycloalkylory, Caio eyeloalkylthio, Caap
oycloalkﬁuyl, -0 evcloalkvnyl, or heterocyelis, provided that when one of ¥ or
* ig presout, then either 22 or Y is selected from (=0), {=8), and =NR;

¥ is selected from C1n.Cro ailiyienu, Cyap alikenylene of Coe alkvnylene, where
each may include ane or more heteroatoms selected from O, 8, or N, provided any
such heteroatom is not adjacent to the N in the ring;

m is any imieger Toin 0to2:

&2 is selocted from arvl, arvioxy, aryltbdo, cycloalkyl, syeloalicenyl,
cycloalkynyl, axyi—N(Ri ., or heterocyclic, where ¢ach said substitnent may be

‘optionally substimted with at least one R, provided that for oycloalkeny! the double
band is not adiacent to a nitroges, and provided R’ M-Q- is not biphenyl;

RS is selected from hiytrogen; g alkyl, Coug alkenyl, Coys alkynyt, Crrs
alloxy, Cy.i5 alkylthio, helo gen, -OH, -CN, JNO,, -NRRE, haloalkyloxy, haloalkyl,
CEOR, -CEGIOR’, O(=8YR’, SH, aryl, arylony, arylthic, arylaliyl, Gy
hydroxyalicyl, G cysloalicyl, Caao evcloatkyloxy, Csao cycloalkyithic, Cap
eyeloalkenyl, Cro eycloalkynyl, or heterocyelic,

25 is seleoted from hrvdrogen, Gz alkyl, Caae alkenyl, Co.rs alloynyl, Cras
alkoxy, Ciag atkylthio, Cias alkylsulfozide, Crie allylsulfone, Cris haio-alkyl, Coas
halo-alkenyl, Cyp halo-allymyl, Cap balo-alkoxy, Crs halo-aikoytthio, Caap
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hydroxyalkyi, C3-10 cycloalkyl, C3-10 cycioalkyloxy, C3-io cyoloalkylt io,
C3-1o0 cycloalkenyl, C-,-to cycloallcynvl, or heterocyclic; 1t) R is selected
from hydrogen, C1-i8 alkyl, C _ts alkenyl, C,-Is alkynyl, CI-18 alkoiy, Ci-la
alkyltnio, Cl-Is alkylsulfoxide, C,-is alkylsulone, C,-18 halo-ailcyrl, Cis
halo-alkenyl, Ca.18 halo-alkynyl, Ci-ts halo-alkoxy, C1-18 halo-alkyllthio,
03.10 evoloalkyl, C3.10 cycloalkenyl, Ca-lo cycloalkynyl, halogen, OR
ON, cyanoalkyl, -COzR's, NO2, -NR'R8, C_ 19 haloalky!l., C(—O)Rts

C(=S)R1s, SE, aryl, arylox 15 arylthio, ulfo Y
aryreiioriatsiee” 3651 %YEWWOWC ts)alkyithlo

hm&?mcg,mﬁiﬁyafm@@kwlv\%@ﬁaeﬁ(ﬁgﬁf b

f ieﬂiﬁ)gh,el LhRA; ﬁ%ﬂ&%&ﬁcﬁf%ﬂﬂ@ﬁﬂﬁﬂﬁwtlylf}g@ﬂed

ro ogen, Gas 8l0eac
CWHQFK@?‘EEFY &@ﬁr@‘g& %) $%8 §) m%‘%&a?r%!ﬁ% acid res}lldue
Ilmwwamﬁg}’@uﬁi?@?édi or where R77 and R$ together
with thenieoen,fe5iid éﬁ%@%{@%@aﬁaﬁa}@n@m@r@mmmmmﬂ%

selecte m hydrogen " cloglkyl,
Cayh ‘éiré‘lG&‘F%@ﬁfd g ]%Gé’ﬁcoxy yﬁla}fgegaﬁyle ary; an am?a;%gktkeadue
nmmmm@m@amm@mm@%ﬂrwwwu P PHE (3‘65) 9a, or

28 GRE OCAF QUQRIze Wﬂﬁsﬁa%ﬁm@hﬁz alkyl, C-Czo aryl, C-Czo

licYlaryl or C-C.¢0 & th
AN s il i R ERGR %%Egiﬁf%%?ig@é?s%m 3 @%Qkyf

C%&ﬂy@9ﬁ|m§ﬂ]@@¢¢ﬁﬁﬂmﬁﬂﬁe@ﬁé}%ﬁﬁ o‘ﬁ%n
%b%&‘%s?é%ﬁim% selagiee oMo gronmcansisting, SERRIFSEEHRC 45
S e
ara]kyl, 1 .
B and RY are independently selected from the group consisting of hydrogen,
Gy alieyl, Caog sllcomyl, Ca.aq cycloalkyt, Cayg eycioalienyl, aryl, -CEOR™,
heterocychie, or an aming acid residuc; ‘
R is selected from the growp consisting of hydregen, Cyp alkyl, Cous
allkeryl, arvl, Csao eycloalicyl, Caao oycloalicenyl, or an amine acid residue;
RI" and B* are inds pendently selected from hydragen, Cre alkyl, Cots
alkenyl, Caapallynyl, arvl, Coae eycloaliph, Cag cycloslkenyl, or an amino acid
residue; |
- R is independently M-Q- wherein M is a ring optionally substituted with 1 or
more B, and O is a bond o & linking group connecting M to B having 1 to 10 atoms

. .. 1%,
_and optionalty substitnied with 1 or more R

30 r 1 s selootad from hydrogen, iz alkyl, Coas alicenyl, Cans alkynyl, Cras

alkoxy, Cpas alkenyloxy, Coae alicynvloxy, Cr.gs allcylthio, Cs-1o eycloalkyl, Cao
eycloalicenyl, Cigp cycloalkynyl, halogen, -OXH, CCN, cyanoalkyl, -NOs, -NR¥RY,
14z haloalkyl, Ci.p haloalkyloxy, C(=OIRY, -C(=0)OR*® , -OslkenylC(=0)OR",
Oali A CEONRYR, -OalkylOCEOIRY, (SR, SH, -C=0N(Crsalicyl),

25 N(ES(OHONC ¢ alloyl), aeyl, heterocyclic, Cypalkylsuifons, arylsulfoxide,

arylsulfonamide, aryi((‘j;,;g)aﬂ;ylox}ﬂ aryloxy, aryl(Cus aliyhoxy, arylthic, aryl(Cs.

258



16

15

20

30

R13 and Rio are independently selected from hydrogen, C1, is alkyl! Cz-is
allcenyl, C,-18 alkynyl, aryl, C3-10 cycloalkyl, C4-lo cyoloallcenyl, or an
amino acid residue; 261 R17 is independently M-Q- wherein M is a ring
optionally substituted with 1 or more R19, and Q is a bond or a linking
group connecting M to e having | to 10 atoms and optionally substituted
with 1 or more R19: R19 is selected from hydrogen, CS-rs alkyl', C2_1
alkenyl, 02.15 atlcynyl, C}-is allcoxy, CZ-Is allcenyloxy, C2.Ss alkynyloxy,

Ctta al yIthto g?\f @(% lkifXL SAA, 40 ﬂ&kg;{%tﬁ?ré&%@ywszyl
tyano

HalBGE -NO2, -NR 4R 1c1 15 haloallcy L Clas
mmamow @)P@ssa@eméﬁiw ligy ot ieles

é%ﬁ%@ﬁﬁwﬂ:@i@(m&%@@hﬁﬁ& -CN(C) fiallyl),
'N(H)S Shlad -2 2 At sl gﬁ&%&n St A
arylsulf arysa e, aryl(Cta3)alkylox XY, MIC ts
amm%ﬁammyhlﬁﬁ@@@“l@w tthio® %}ﬂﬂgﬁ‘f’f[ajgﬁ“@%hére each

ptlonally substltuted W|th I or more =0, NR20R21, ON, C1.15

aIIcoxy tero heterocyclic.alkivly heterecyslieyl)-
connec ﬁtf%ji osya l%goxy or hz;li}oggenm‘gyécia a;ndglgyl are

mﬂepéh}deﬁﬂy @@@ﬂé@lﬁbﬁ%{ﬂy%gen C1.15 alkyl, C2.,8 aikenyl, C2-1s
aflcynyl,ﬁﬁwltmmmwd@ﬂv&@md@ﬁlkenyl -C(=0)R12 or 20

e o g e

alkyl, aryl, and aryl CS-;5 alkyl, and salts,
tautomers, isomers and solvates thereof. 25 57. The compound of claim
Sesyvherein Yolspasiogiannds anetdRi 1siaBiCro allylene, Cr.q alkenylene of
Co_1p alkymylene.

5.  The compound of claim 48 wherein R® is beterocylic.

52.  The compound of claim 48 whersin R' is hetsrocyclic substitated with RV

where O i & bond-and M s aryl,
53.  The compound of claim 48 wherein ¥ is & single bond, and R} is phenyl.

4. The compound of claim 48 wherein B® is isoxazole substiuuted with =7 where

Q is a boud and M is aryl.

25, The compound of ¢claim 48 wherein 7 is isoxazols substituted with R where

Q is e bond and M is phenyl.

56. A compound heving the genersl formula (C),
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58. The compound of claim 56wherein Xis C,,-Clo allcylene, 02.10
allcenylene or 02.10 alkynylene. 30 50. The compound of claim 56
wherein R3 is heterocylic. 60. The compound of claim 56 wherein R3 is
heterocyclic substituted with R17 where Q is a bond and M, is aryl, 35 61.
The compound of claim 56 wherein Y is a single bond, and R" is phenyl.
262 5 62. The compound of claim 56 wherein Rs is isoxazole substituted
with R'7 where Q is a bond and M is aryl. 63. The compound of claim 56
wherein R' is isoxazole substitutengvith Rt' where Qis a bond and M is
phenyl. 10 64. A method comprising administéring to a subject in need of
treatment or prophylaxis of a viral infection :}fﬁ antivirally effective amount

of a. compound of claims T; : %5 65. T he method of claim
64, wherein the viral infection is an infegtion of itig+C viras. 66.
The method of claim 65 furthef,comprising aghinistering at least one

additional antiviral thggg_gyxw”[he ect 7. The method of claim 66
wherein the additional therapy is is|selected om the group consisting of
an interferon alpha and ribavirin. 6&z A metho® of screening antiviral

compounds which comprises providing(a(% 25 compound of claims 1, 2, 3, .
48 or 56 and determining the anti-viral activity of said

wherein: B
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 &t least 3,
optionally 4 double bonds; ‘ |

R! is sslectad from bydrogen, aryl, heterovyclic, C1.Cyq alkoxy,
C1.C1y thicalioyl, Ci-Cio slkyl-amino, C1-Co dialkyl-amino, Cs-o eysioalkyl, Cao
eyeloalkenyl, and Ca o cycloalkynyl, vwherein each are optionally substituted with 1

Or more Rﬁ;
. 1
¥ is seloeted from single bond, O, ${O)x, MR, or Ciae alkyiens,
oo alkenyiens, Caao viene, wheretn each may optionally incinde 1 10 3

heteroatoms selected from O, Sor Ny

B and B® are mdependentty selected from hydrogen, Cioz 8lkyL, Coag allgenyl,
Cos alleynsi, Cy 16 alkory, Cip aliishio, baloger, -OH, -CN, -NOz, NR'R',
safoallyloxy, haloalkyt, -C(=0)R’, C(=S)R’, SH, any, aryloxy, arykthie, arylalkyl,
Coye hydronsyallcs, Co.zp Gycloalley, Cy-1q oysloalicyloxy, Cao oyeloaliylthio, oo
cveloalkenvl, Crio G}fcloaﬂcyﬁyl, ar beterocyclic, provided that when ope of R¥ or
R::"‘E is present, then either R? or R* is selected from (=0). (=5), and =NR*;

X is selected from C1.Cy alkylens, Caao alkenylene or Coag alkynyiene, where
cach may include one or mors beteroatoms seleated from Q, §, or N, provided any
such heteroatorm is not adjacent to the N in the ring;

mm is apy infeger from { to 2;
R’ is selected from arvl, aryloxy, arylihio, eycloalkyl, cycloalkenyl,
eycloalicynyl, aryi-N(R'®-, or heterocyclic, where each said substiment may be
B0  optionally substituied with at least one RY, provided that for cycloalieny] the double

bond is not adjacent o a nitrogen, and provided R M-~ is not biphenyl;
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compound, 69. The method of claim 68 wherein said antiviral activity is
determined by the activity of said compound against one or more viruses
belonging to the family of the 30 Flaviviaidae and/or of the Ficornaviridae.
70. A method for assaying the structure-activity of analogues of formula
(A) compounds 263 R5 e6 5 wherein the substituents are defined in WC)
2004/005286, comprising (c) preparing a compound of formula (A),in
which at least one substituent is not disclosed by WO 2004/005286, and

10 (d) determining the anti-HCy cﬂvﬁﬁg of the ¢ ngdw %)1

The metRolt BHEHESHTrD WRSESTH e & ﬁ@‘n IS tocatet a g R2d

angiekR 1526 %hic, halogen, -OH, -CN, -NO, “NRRY, maloalicyioxy, haloallkyl,
C{=OWR’, -CEOYOR?, -C(=8)R’, SH, aryl, aryloxy, aryithio, arytaliyl, Cras
hydroxyalkyl, Caao oycloalkyl, Caao cyclcalkyloxy, Caap cyeloalkyithio, Caao
cyeloalkenyt, Cr.qo cycloalicynyl, or bstero cyehe;

R is selected From hydrogen, Cg alicyl, Cuus alkenyl, Cos alkynyl, Crag
alkoxy, Ci.15 alkylthio, Cy.qp alkylsulfoxide, Cias alleylgulfone, Cius Dalo-alloyl, Cros
haig-alizenyl, Ca.is halo-aliynyl, Ciae halo-atkoxy, Cis halo-alkylthio, Caap
eycloalkyl, Cap cyeloalienyl, Crag cycloalkynyl, halogen, OH, CN, cyanoalkyl,
LCOR™, NO,, -NR'RY, 119 haloaliyl, CEOR', Ci=8)R™®, SH, aryl, aryloxy,
arvlthio, erylsulfoxide, arylsalfone, arytsulfonmmide, aryl(Crs)alicyl,
ary{C;. paticyloxy, aryl{Cs. agyalkylibio, heterocyciie, Cis Iydroxyalkyl, where each
may e optionally substitwted with at jeast 1 RY;

R and R are independently selected fom hydrogen, Q ]g alkeyl, Chagalicenyl,
aryl, Cyop eyeloallyl, Cearo eycipatkenyl, hetemcychc,.-C{,»O)R 1 =G(=5) B¥, an
arine avid residue linked through & cartboxyl group thereof, or where R’ and R®
together with the nitrogen form & heterocyelic,

7 and R'® are independently selected from hydrogen, OH, Cias alleyl, Coas
alkenyl, Cs.10 cyeloaticyl, Cao oycloslkenyl, Cras alkoxy, ANRPRY, aryl, an aming
acid residue linked fhrough ap amine group of the amino acid, CHLOCH{=0R™, or
CH.OC(=0)0OR™ where R* is C;+Css alicyl, Ce-Cap aryl, CeCao alleylaryl or Ce=Cog
aratlcyl; '

R'® apd R* are independently salected from fhe group consisting of ryvdrogen,
Cygs alkvl, Copp alkenyl Csap cycioalkyl, Capo cycloalieny?, aryl, =0,
heterocyclic, or an amino acid residue; |

. R™ is selected from the group cousisting of hydrogen, Cx alkyl, Cos
alkenyl, arvl, Trie oycloallyl, Ciire oveloalkenyl, or an amino acid residue;

RY and B are independently sslected from hydrogen, C.s alivl, Coip
alikenyl, Carg alicynyl, aryl, Caag eycloalkyl, Cago eyclealkenyl, or an amino acid
residus;
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%7 i5 independentiy M-Q- wherein M is a ring optionally substituted with 1 or
more B2, and Q is  bond or a linking group connecting M 10 R* having 1 to 10 atoms
and optionally substinrted with 1 or more R

R 45 gelected from bydrogen, Cras alleyl, Cyoyp allcenyl, Coag 2llovmyl, Cras
alicoxy, Ca-te alkenyloxy. Coan alkynyloxy, Cias alkylfde, Csg eycloalkyl, Case
::Wloalkmvi Cuagq oycloaliynyl, halogen, ~OH, -CN, cyanoa]l{V1 SNy, -NRPRY,
Ci.ys haloatkyl, Ciag haloalicylory, CEOYRY, JC=OI0RE, OalkenylCE=0YOR™,
OalkeyICEOINRTRY, OalylOCEOR Y, -CESIR. ', 8H, -CEOIN(Cypalkyl),
NEDS(ONONCy.6 alieyl), aryl, heterocyelic, C;asallylsulione, arvisulfoxide,
arvisulfonamide, sryl(Cyagalkyloxy, aryloxy, aryl(C .1z alkyDoxy, arylthio, arvl{Cs.
Jpalkylthio o aryl(Cyag)alicyl, where sach may be pptionally substifuted with 1 or
mere =0, NR¥RY, CN, Cps allozy, hctcrocyalic €45 baloaliyl, heterosyclic alkyl,
hctemcvchc conneotad to BY by allcyl, alkoxyalkoxy or halegen;

R¥ apd B™ are mdependenily selected from hydrogen, Cias alikyl, Coag
alkenyl, Co.g alieynyl, arvl, Caan syclc)alkyi, Cagp eveloalkenyl, ~C(-C))Rw or
~C(“‘S}R“‘

1% is selected from lydrogen, Cios alkyl, Csao oyeloalkyl, (Cato eyeloatkyll
Oy ilicyl, arvl, and aryl Coas alkyl, and

 galés, tautomers, isomers and solvates therent.
57, The compoued of claim 56 wherein ¥ is a single bond, and R’ is aryl.

58 The compound of claim 56wherein X is Ci.Cyp alkylene, Cyyg allienylene or

. Cg;m alkynyiemt,

58, The compound of claim 36 whersin R® is heterocylic.

60.  The compound of claim 56 wherein R is hewroeyclic substituted with RY

where Q is a bond and M is axvl.

61.  The compound of claim 56 wherein ¥ is a single bond, and R* is phenyl.
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62. The cémpound of claim 56 wherein R” 18 isorazole substituted with 2 where
Q is a'bond and M is avyl.

63.  The compound of claim 56 wherein B is isoxazole substitued with R} where
Q s 2 bond and M 15 phenyl.

64, A method comprising administering to B subject in need of trearment ot
prophylexis of a viral infection an antivirally effective amount of a compound of

claims 1,2, 3, 48 or 56,

&5 The mefhod of claim 64, wherein the virel infection is an infection of 2
hepatitis-C Virus. |

66.  The method of claim 63 further comprising adminigiering at least one
addifional entiviral therapy to the subject,

§7.  The method of glaim 66 wherein the edditional therapy is is selected from the

group consisting of an inrerferon alpha and rivavirin.

68, A method of screening antiviral compaunds whick comprises providing 2

" compound of elaims 1, 2, 3, 48 ot 36 and determining the nti-viral activity of said

compound.

69.  Themethod of ciaim 68 wherein said ant-viral activity is determined by the
activity of sald compound against one or mMore viruses belopging to the family ofthe

Flaviviridae and/or of the Picornaviridae.

70. A method for assaying ihe strucmre-activity of analogues of formula {A)

CoOrmpounds



(A)

wherein the substitnents are defined in WO 2004/005286, comprising
(c) preparing & compound of formua (4] in which at Jeast one substituent is not
gisclosed by WO 2004/005286; and '
10 (&) determining the ant-HCV activity of the compound of step (&),
71.  Themethod of claim 70 wherein the substituent is located at RY, R, RY,
R and/or B
15
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