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humans, Pestivirus infections in man have been implicated in several diseases including,
but not likely limited to, congenital brain injury, infantile gastroenteritis and chronic

diarrhea in human immunodeﬁcieﬁdy virus (HIV) positive patients."™

[0006] Currently, there are no antiviral pharmaceutical drugs to prevent or
treat pestivirus or flavivirus infections. For hepacivirus, i.e, hepatitis C virus (HCV)
infections, interferon alpha (IFN) is currently the only approved drug in the United States.

HCYV s a major causative agent for post-transfusion and for sporadic non-A, non-B
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[0010] Other approaches are being taken to combat the virus, They
include, for example, application of antisense oligonucleotides or ribozymes for inhibiting
HCV replication. Furthermoré; low-iolectlar weight compounds that directly inhibit
HCYV proteins and interfere with viral replication are considered as atiractive strategies to
control HCV infection. NIS3/4A serine protease, ribonucleic acid (RNA) helicase, RNA-
dependent RNA polymerase are considered as potential targets for new drugs.™®
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RNA viral polynerase. [0012] G ven the fact of the
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coagmuadq;f@ﬂtreaan&w}m egtides: i t ut ed al kenyl, aliynyl,

substituted aIIcynyI aryl, substituted aryl, -

het er oaryl , substltuted heteroaryl heterocycllc and

substituted heterocyclic; R8 and RO are i ndependent | y

sel ected fromthe-group..consi sting. of -hydrogen, 4 WO

2004/ 108687 PCT/ stidf&yOF §9E Indekrdon Substi tut ed

al kyl', cycl oal kyl', substituted cyclroal kyl,.. al kenyl,

substltuted alkenyl al kenyl , substltuted al kenyl ,
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ﬂa\ﬁY"t"i'E@gféﬁ“lﬁMﬁ‘#ﬁ%éﬁﬁ@ as Hherlatadirstraspactathies isrnueyiddd g compound of
theSIRRbA iyt €d heterocyclic ring group; R2 and R12 are
i ndependent|ly selected fromthe group consisting of
hydrogen, al kyl, substituted al kyl, cycloal kyl,
substituted cycloalkyl . al kenyl , substituted alkenylrr
al kynyl , subpei {Rie alkenyl aryI substituted aryl,

heteroar¥it é\vﬁtlt ted heteroary}i:,‘é,)ﬂ :

O

wherein:
- Rlis selected from the group consisting of -OR”, and -NR?R®;
| vﬂnxeR?issdedndﬁpu;ﬂmuynupconﬁmﬁm;ofhyduugngaﬂqd?mﬂxnhuﬁﬂ
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aﬂqnud,m@hsubﬁﬁu&daqd,Mﬁammqﬂ;mﬂmﬁhﬁedhm&xomyLJkiaumycﬁcand
substituted heterocyclic;
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het er ocycl i c, ‘and substit ut ed het er ocycl ic; or, R2 and

widlahoda/§ RES1 her with the carbon atom pendent th
forma cycloallcyl, substituted cycloal kyl, 3{3’%}(]%2004;'017856

het erocyclic or subst ituted heterocyclic ring group;

e Ak e g B SR B iRl sblseRd Akenyl,
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nit B BERB el fH3L bty e Pl PERiacielic Bng srour;
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i s as deflned above and is zero, one or two;

alkyle pltstitie allsm,t:rréoagkﬂuwb@m@dmcmu@ﬂ adkenyh rsubsmlht&dl alkenyl,

a]kgﬁ!yﬁuene oﬁf@{@g F]‘Ig)ﬁl I %@s@?ﬁ%ﬁ%ﬂeh y%@ﬁ@&‘fﬁé@#ﬁfwl

hetéxbey@ucpmm subsidtutedi Hegerodyclitdr, R3ubR tigethentith the carbon atom
and _substituted het eroaryl ;. and nisGo

oary
eat e o4 # el cubak aindesyslor g sksrodyilic posiafitited
nt RL2 is Hand R2 is the side chain of
hEml:rgcﬁ:.ri%%no gilqge and preferably an L-am no acid. [0015]
| n Rhis sekebied |ﬁmthe drbep e eshedrobel dd Akyl; HRCald ¥,
ﬁéqr uct.ur.e Formul a_|l a below. 5 WO 20041108687
tog /‘Iljlsﬁwcw pepgentto omd themitregenatonupewient B form 2

R7 and n are as
het%g?ycﬁke}g& %@ﬁﬁé{%ﬁ%@fﬁ% rﬁ% %rRﬁ%'r preferred e
embeadh B i mddpendenthestltvsdfromahegroap rcﬁﬁsiﬁ!t%d)f halo, mtro, amino,
unds _of Fornula |1 below R2

substlﬁr}%%g amino, ( cyano an hy roxyl; ST B T

Qis selected from the group consisting of —O-, -S(())q and —-N(R )- where R® is as

defined above and g is zero, one or two;

X is selected from the group consisting of oxygen, sulfur, and =NR"!, where R!! is
hydrogen or alkyl:
R’ is alkylene or substituted alkylene; .
- RS is selected from the group consisting of aryl, substituted aryl, heteroaryl, and
substituted heteroaryl; and
- nis0to 3;
or pharmaceutically acceptable salis thereof.

[0014] In one embodiment R is H and R? is the side chain of an amino

acid, and preferably an L-amino acid.

| [0015] In one embodiment, the compounds of Formula I have the structure

of Formula Ia below:



NP "aN> R3 ~H (Ib) wherein e, R3, .R4
@26;64§8%}82re as defined above, each R10 is PCT/US2004/017856

i ndependently selected fromthe group consisting of

al kyl, substityjed alkyl, aryl, substituted aryl,
het er oaryl, tit@ed heteroaryl, carboxyl,

car boxylhgs, andl . C(O) NR8R9 V\,hQRe) R8 and R9 are as
defined abo F Nor phgremaceuti cal | y '

accept able sgl t's .
enbodi ment, ©he c grpou _ 'abl osure

. 1;@8687
(RA)" ~\N\ /

are represented for
R8, R9; and n are ‘as

PCTI US2004/ 017856 R2 .O R6RON
N CHz R6 wherein R2, RS, R6G

defi ned above, or pharnmaceu 'y acceptable salts
thereof [0018] In yet another~efbodi nent, the

compounds of ‘the present di gghosure are - represented -
by9Formula I1l1 below 0 -s9 OY (RA)n N Z NI ~I N

wherein R?, B, RY, R®, R and n are as defined above.

[0016]  Still other preferred embodiments drsclosed herein are represented
by compounds of Formula Ib below: '

R7

)
wherein R?, R?, R%, R” and » are as defined above,
+ eachR'"is independently selécted from the group 00nsisting of alkyl,
- substituted alkyl, aryl, substituted aryl, heteroaryl, substituted hetéroaryl,

~ carboxyl, carboxyl ester, and -C(O)NR®R? where R® and R® are as defined above;
and

pis 0to 5,
or pharmaceutically acceptable salts thereof.

-[0017]  In another embodiment, the compounds of the present disclosure are
represented by Formula il below:




Cl@2omMi67ei n R4, R 6, R8, RO, and n are as def ipt8®1s2004/017856
above, Z is selected fromthe group consisting of
hydr ogen, - hydroxy, hal o, alkyl, and aryl, and Y
i S=sel ect ed fromRthecgroup consi sting of -CH2-,
-CHQCHQ-8 - CH2 CH2- - CH2CH20 (ni gr phol i no), -
- CH2CcH2BERNYj o .. P CHER
or pharmaceut |
I n anot her e _ e (}resent
di scl osure ar re@Bese ] \ , bel 7_\WO
2004/ 108687 PCTI US2004/ 017856 )z O (R4), N R ?I
I NO CH  wherein Z, Y, R4-F R30, p and n areas
defi ned above, or pharnmaceuti| acceptable salts
thereof. In a second aspect, e is provided a
-conmpound represented by the Forfula | b: R7 RO'N(R4),
N\ Oio RB/ N~-~0~ ~ 6 2 (1b) or a
pharnacgutgcgily acceptable Y*salt thereof, wherein: R -

is sdievieR’ RORIRG RY RYpnd ansé a3 defned hbbvellop ghitmaceutically
aI§¥ , uafti uted al kyl, cycloalkyl, substituted

wx@? eI enyl, substituted afkenyl, aliynyl,
substituted alkynyi, aryl, substituted aryl, ' -
het eroaryl, substituted heteroaryl, heterocyclic and

'r"e_of. [0019] .

[0018] - In yet another embodiment, the compounds of the present disclosure ére
represented byFormula (Il below:

- (1)

* wherein R4, RS, RS RO, and n are as defined above, Z'is s_élécteci from the group
consisting of hydrogen, hydroxy, halo, alkyl, and aryl, -and_:Y"rlijs;‘é-f_selecte& from the group
consisting of -CHy-, -CHyCHy-, -CH,CH,CH;-, -CH,CH0: (morphiolino), CH,CH,S-

(thiomorpholino), -CHCH,NH- (piperazinyl) or pharmacentically acceptable salts
thereof.

[0019]  In another embodiment, the compounds of the present disclosure are
- represented by Formuia {V below: | '



&i/llt uted heterocyclic; R2 is substituted al kyl;

B&¥%cted fromthe group consi sting of hyd’C@"g@ﬂOMIOI'ISSG
and al kyl; or f22 and R3, together with the nitrogen

atom pendent to f23, forma heterocyclic or

substi t ut Yhe%r ocyclic ring group; each R4 is

sel ected {ir heiigroup consi di¥Rg-of halo, nitro,

am no, s i 5 N cy and hydr oxyl ;
pi s0tlB%”  edlch RO ils ifide Osel ect ed_frowm,4he
group consi &t i ng of YN su tut al O(R/Ie

substituted aryl, heteroatyl, substittlt®d
heteroaryl,carboxyl, cafboxyl ester, and -
where R8 and R9 are i ndép --ently selected fromthe
group consisting of hydro al kyl, substituted

al k l.oalkyk, gubstit IoaIkyI al kenyl ,
S ST 3 Bh R T e a5 dabioed ahovogorpliapmptentically

ce%&éﬂ] gited aryl, heteroaryl, substituted '

et e?%agfrégﬁé&%et erocyclic and substituted heterocyclic

or, alternatively, R8 and R9, together with the

nit r

| sus’é%%{%ﬁt’@%%ﬁffﬁ%ﬁ%ﬁf?@&% ot SO RePRLERREES 1S FSimuta 1
aspect, there is provided a conpound represented by
Formula | V:R?2 7 $HO(RnRe pl fi N/ O (Ru)v CHZ

~ . @l V) | wheflein each it4(kg selected fromthe

group C P of ~hKal o n|t m no, substituted

am no, cyano ‘; and n/i*sO ¢ RBis sel ect ed
fromtheQgr og%(co g /of dr gen kyl )
substitut ed yl, cl ogl kyl, —Substi ee—@

al

cycl oal kyl, al kenyl, subd{ituted al kenyl

substituted al kynyl, a substituted aryl,
heteroaryl, substituted eroaryl, heter ocycl ic and
substituted heterocycli is selected fromthe group
consi sting of hydrogen, hydroxy, halo, alkyl, and
aryl ; and (ib) ‘

or a pharmagceutically accepiable salt thereof, wherein:

R’ is sefected from the group consisting of hydrogen, atkyl, substituted atkyl,
-cycloatkyl, substituted cycloaliyl, atkenyl, substituted atkenyl, alkynyl, substiluted
. atkynyl,-anyl,.-substituted aryl, heteroaryl, substituted heteroatyl, heterocydic and
substituted heterocyclic;
. R%is substituted aliyl;
R?is selected from the group consisting of hydrogen and alkyl; or R? and R®,

together with the nitrogen atom pendent to R>, form a heterocydlic or substituted



Y together with the carbon atons bound thereto form
ancycl obutyl, cyclopentyl, cycl ohexyl,
t eti ahydropyranyl, tetrehydrothiopyranyl, or
pi peridinyl; 8a pisQo5; each It10 is independently
sel ected fromthe group consisting of alkyl,
sbstiduted alkyl, aryl, substituted aryl, heteroaryl,
1E‘O‘Bst Ted $t eroaryl, carboxyl, carboxyl ester, and
-C(O NRBRO where R$ and R9 are independently sel ected
from r-ou onsi sting of hydrogen, alKkyl;
substitut ed® 359%?“ f"e%h% gm&*ymongf@mw\aice Aiteoy aimdad, lsybstituted
al kenyl , substituted al kenyl, al kynyl, substituted
amino, o, . Substituted aryl, heteroaryl,
%bs%ﬁ%@%et eroaryl, heterocyclic and substituted
het ETIQQY&Js-i c or, alternatively, R8 and R9, together
with the nitrogen atom pendent thereto, forma

het@rloRab indepchdertyPidctddtfh RRLSEQCNELEnE bP ST SR
e E}rgl f Ug}urt h 'ggfectl,ﬂxbt%hgre I's gﬁao?%;'g)e%%glsﬁ%gg%hgi SiRtituted
alloyd arde subsfitpted hetegeayh sulotisited hatgroayt, carboxyl, carboxyl ester,
and 2040 RO BB RY L o B e SLROS Yord (808 D0 8%

of hgdrogenhgiblylpsupstitided atiof - Wa)ky[}rs‘?lﬂgtm\j:d:cﬁft;aﬁ)g alkfrsyl,G (4

- ~cycl ohexyl - 2- (2-f] uoro-4-[ 3-(am’nocar ony
- substiiged e, A asubetion Ay apl joubsstised iyt borohs,
subsfituCaArti 1 1R i ahd XY i ’ i
. Ih-indol -3 ){tl%)mi o oglg g.&? glrﬁgsgi:iugc;(y lf_t‘ﬂ)@:chc or, alternatively, R® and
R, togethep with dremniSoged-atord rpexgént phapes | 0k @heterocyclic or substituted

. - | ) - benzyl oxy] - 2-fl uor o-
hﬁer%ﬂ%ﬁéﬁgggt Brcl ohexyl - 1 H benzi mi dazol e- 5- car bonyl ) - ani n
0] - 3- (5- hydroxy- I Hindol-3- yl)-propionic acid,

x — t | = -
ina g ke oRIE YR 4 corpeupt sepearnied Py EmRYAYY,
- 'benzyl oxy] - phenyl } - | H-benzi m dazol e-5- car bonyl ) - am no]
-3-(5-hydro ¥ ipdol -3-yl)- propionic acid,
2- (4- benzylfaxy>ghenyl ) - 1- Cyt\(l:l ohé'%'i)h-i H benzi m dazol e-5

- car boxy! i Nagi'd "NI- A =

car banoyis- 2- ( 8- hydr oxyf- | b i ntiolyy 3- et hyl] -an R10),
2-[(--{4-[4" -Yhloro N CH.—L,

4- (4- hydr oxyl - pi peri di ne-tﬁ: bony! ) - bi pfien-X-y net hox
yl-2 |

fl uorophenyl } - 1- cycl ohexy benzoi m dazol e- 5- car bony

| )-am no] - 3-(5-hydroxy-1H indol-3-yl)-propionic acid;
2- ({1 -Cycl ohexyl - 2-[ 4- (napht i@@&fene- 2- yl met hoxy) - phenyl

]-1H bepngzi m dazol e- 5- .

car bon%ﬁfﬂ no) - 3- (5- hydroxy-1 Hindol - 3-yl ) - propi oni c

acid; and 3-(4- {

1-({2-]4-(4-Carbanoyl - 4" - chl or o- bi phen- 2-yi net hoxy) - 2-

f |9aeh B- piselegled fvm the group consisting of halo, nitro, amino, substituwted amino, cyano

and hydroxyl;
nisQto3;
_ R is selected from the group comnsisting of hydrogen, alicyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocydlic;
Z s selected from the group consisting of hydrogen, hydroxy, halo, alkyl, and aryl; and
Y together with the carbon atoms bound thereto form ancwlobutyl,' éyclopentyl, cyclohexyl,

tetrahydropyranyi, tetrahydrothiopyranyl, or piperidinyl;
8a



cyc | ohexyl -1 H benzoi m dazol e-5-c arbonyl }

-am no)-cyc | opentanecarbonyl]-amno } -

phenyl )-acrylic acid; or pharnmaceutically acceptable
salts thereof. 8b In a fifth aspect, there is

provi ded a pharmaceutical conposition conprising a

pharoraceuti cal |y acceptable diluent and a
therap@utl cally effective amount of a conpound as

zch Reds mmﬂzasaimﬁﬁm die droep @fnsﬁﬁhgopmcﬁl@msumed alkyl, aryl,
there is provided t

a t,
S‘“’“mﬁtggp’g'# 'ﬂ'tgﬁmﬁ% a?%{&@gf] heieroay) g0, sacbasyrstarad HONRIR where
R®and amand&pnhh@;tljﬁ%@lé&@&% e Pal ‘fiﬁ%‘é@?‘ ge{\,qlﬁ(yl substituted alkyl,

at nent or preventlon 0]

cyclo %‘“?ré&ﬁfﬁlpe'&ﬂaﬂlkb@dmbsmpdmk»m almﬂbﬁxbsﬁtﬁxteﬁhﬂqnyl aryl,
0020
subsﬁtu%ﬂé%%&g EgtltXtcd I |r ugpi,c}}?g LY gpqt qaﬁit lltq\t/fgocychc or,

Iﬂ&hﬁ&ebelk’biﬂd RT/N}E:tHer with¥he diebden aton”%nﬁerh‘ tl'f&&o ogﬁ a Ih'@terocyc lic
X X' Ry N1 6l CHF 4-CL-tp- - (N

orsubstltejgfihetgrrogfhﬁnng@e@ (4- hydr oxypi perl Z- N-yl) 3 65 C]-I

F Br -C(O) - (4-hydroxypiperizNy1) 66 -
In a fourth agpeci4 thep rscg(?\ﬂqj%@ comREYd selgct%fror@ipqqg;qm Opf;lSlsmof

-2 I?[Jj{fﬂbenz'Aloxy phenyl) I¢ H(I)ohcxyl 1 H-benzimidazole-5-carbonyl]-amino}-
3-(5-bydroxy-1H-indol-3-yl)-propionic acid;
2-[(1-cyclohexyl-2-{2-fluoro-4-f3-{aminocarbonyl)-6-(4-
chlorophenyl)benzyloxy]-phenyl} - 1 H-benzimidazole-5-carbonyl)-amino]-3-(5-hydroxy-
1H-indol-3-yl)-propionic acid;
| 2-{(2- {4-[2-bromo-5-{4-hydroxyl-piperidine-i-carbonyl)-benzyloxy]-2-flucro-
phenyl}-1-cyclohexyl-1H-benzimidazole-5-carbonyl)-amino}-3-(5-hydroxy-1/-indol-3-
yl)-propionic acid; |
| 2-[(1-cyclohexyl-2-{2-fluoro-4-[3-(4-hydroxyl-piperidine-1-carbonyl)-
benzyloxy]-phenyl}-1H-benzimidazole-S-carbonyl)-amino]-3-(5-hydroxy- 1 H-indol-3-yl)-
propionic acid; '
2-(4-benzyloxy-phenyl)- 1-cyclohexyl-1 H-benzimidazole-5-carboxylic acid [1-
carbamoyl-2-(5-hydroxy-1H-indol-3-yl)-cthylj-amide;
~ 2-[(2-{4-[4’-chloro 4-(4-hydroxyl-piperidine-1-catbonyl)-biphen-2-yimethoxy]-2-
fluoro-phenyl} - 1-cyclohexyl- 1 H-benrzoimidazole-5-carbonyl)-amino}-3-(3-hydroxy-1 -
indo!-3-yl)-propionic acid;
2-({1-Cyclohexyl-2-[4-(naphthalene-2-ylmethoxy)-phenyl]- L H-benzimidazole-5-
carbony!}-amino)-3-(3-hydroxy-1H-indol-3-yl)-propionic acid; and
3-(@-{[1-({2-[4-(4-Carbamoyl-4'-chloro-biphen-2-ylmethoxy)-2-fluoro-phenyl]-1-
cyclohexyl-1H-benzoimidazole-5-carbonyl} -amino)-cyclopentanecarbonyl}-amino} -
phenyl)-acrylic acid; or
pharmaceutically acceptable salts thereof.

8b



HEx No Com. No. RX 8c WO 2004/108687

PCT/ US2004/ 017856 R+ N\ - HO ~N H Ex No Conp. No. R
.. X+, 780 -HTALE3 0 X, NNN- X' HO (, N\
R a fidttl ﬁbe&ﬂoth@%gs_gﬂmdgd & pﬁ&'}‘m&é"uttcal comiuo%oi%ﬁ Somprising

m nocar bonyl
PEMaeredfcaliviaceaptable dél&mé énfé)ﬁ tlﬁefﬁ@,eutlﬁamffe@hve amburief a compound

dsOdefREA BRIV orld aRRirs 6t tmfonrtn'ier SF 44 Ebrﬂﬁb#‘r%sn 9

pharmaceutically acceptable salts thereo
2-{[2- (4-benzyl 0) g- phenyl) 1 cycl ohexyl - 1H- benzi m dazo

lh%\ s'i_bdl‘i B5HRN Yhdre WPrBGAlad the use of the pharmaceutical
roxy- | I—I-?S{Tﬂg}dol -3-yl)-pro |%r$| coactd c&merosmoa as defined
e in t e manufacture of a medicament for the treatment or prevent:on of viral

u%te{:t{olls &Y bRV nodiatedr dthdt% R ghrd 53 4 AEhibRr af el dad family

VEH?%‘ ophenyl ) benzyl oxy] - phenyl }- 1H benzi mi dazol e- 5- car
bonyl ) - am no] - 3- (5- hydr oxy-

I H 3- .caci d ound 61).; . .
2-1 '( 39@?][ zyb3 e g{ng hﬁ‘y‘ aé%kérgﬁg?%f?ﬁscﬁmﬁﬂws Brpented in the
Tablesbylovxy] - 2- f | uor o-

phenyl } - 1- cycl ohexyl -1 H- benzi m dazol e- 5- car bonyl )-am n
o] 3-(5- hydroxy | H i ndol - 3-T4BLE br opi oni ¢ aci d

X
-
N / >
S \ Y, \“‘/
N
H -
Fix No | Comp. R | x xn R
No.
1 | el -OH F 4-Cl-(p- -C(O)NH,
2 64 -OH F 4-Cl-g- | -C(O)-(4-hydroxypiperiz-N-yl)
3 65 | -0H F Br -C(O)-(4-hydroxypiperiz-N-yl)
4 66 | -OH F H | «C(O)-(4-hydtoxypiperiz-N-yl)
5 76 -OH H H H L
6 77 NH, | H H [ H
‘TABLE 2
N ;
! \ /
Ex No R | X!

8c



!. i
2-[(1-cycl ohexyl -2-{2-fl uoro-4-[ 3-(4-hydroxyl - pi peri di
woeod4rmegshonyl ) - CT/US2004/017856
benzyl oxy] - phenyl } -1 H benzi m dazol e- 5- car bonylls - arr?znoj >
- 3- (5- hydroxy-| Hindol - 3- .yl ) - propi oni ¢ acid (Conpound
6
- (4-benzyl oxy- R
carboxylic acid
ar bamoyl - 2- ( 5- hyedrg [
Conpoundio77); 9 V\D~120 h/}_s

-[(2-{4-[1 _ ' —~
- (4- hydr oxW=p er| di ne- | @)onyl ) - b| pherf-2- yhnet hox
1-2
| uor o- phenyl }-1-cycl ohexy benzoi m dazol e- 5- car bon
Hi<aminal-3- (5 hydroxy:=| H_jndol -3-vl)-propionic aci d
.uﬂ@;}ﬂp; No.{| .R. X B
P- ({2 - cycl ofgdxyl - - | 4..{j}maph haI ene- 2 vl mﬂhoxy) ﬁhenyl 1
|- TH benzini dazor e- 5-
car bonyl } - am no) - 3- (5- hydr oxy- I H i ndol - 3-yl ) - propi oni c
* acid (Conpound 80); and
3-(4-{[1-({2-[4-(4- Carbam chloro blphenZyIneth
1

nuJ ]

Ig- 1- cycl ohexyl'-| H benzi nidazole-51 .

cycl ohexyl -1 H ben20| nTYlazgl e- 5 car bg@yl }-am no) cycl op |
ent anecar bonyl ] - agi
83). [00221 ;

i nvention, B 3 | % .
conpri si ng-ap .rnaceutlcally aCceptabIe di | us and a
t her apeut ||cal | y effective am)u “one or nore §f the

'~;o: descri bed herein. [0d In yet anotherR
enbodi fent of the invention, methods of treati ng or

preventang viral infectjons in manmals are provided . |
YRNE NCobf. N, g1 1 1T agi10n 15 RS

: p T rembgr—of—tTe—f VT gae T Tatr vt
| Sn ds Hr~8/§ .quﬁpggmm;giﬁgum ni & er | ngf IO

apatl ent in need t hereof, a. pharmaceuti cal

conp03|t|on as descri bed above [0024] - Inyet -~
enmbo f. t:h nt. met.hods of . . ... ..
£ BIgRE], 0 CoPRm inti0fed HitEMheBiars ot iR Eavehtinn igotude, for
exanqﬂe, thosR\setifoeth Weksve(ifcliiding eﬁmeat&aﬁ aaéupﬁablé S Mk T):
are adm nistered in conbrnation with't _
adnmi ni stration of a therapeutically effectlve amount
of 2uhe(hbenayiaxy-Rfnyl- 1&8&?@@!&%&9@2&%@&& -barbonyl}-amino}-
3-(S-hydnorcy-airidebB-y)entopionis asik(CorbpmindiZ6); | evovirin,
t hynosi n al pha-1, an i'nhibitor of NS3 serine protease,
angr[(li- cﬂuldheky)kz-c{ﬂ-ﬂmmm&—(mmmdmpﬁ%e@dehydr ogenase,
chlojophemnyybenryletyiphenyl$ oV Bélﬂﬂmdaﬁ(blefsf-@?mm@}l-ﬁﬂﬁo]-al(ﬁllﬁdmxy-
1 H-ifdol- Ry it 1a6id (Mo h{ﬁoﬁﬁ@@ MW:rin or levovirin.. _
Prefereably the addifional agent active agai nst HCV
| S2U[(p- 4 {EbRIMAb Ry HoxPRHPLALRL- (LB DR ZARIRS -fluoro-
phenyl}-1-cyclohexyl-1 H-benzimidazole-5-carbonyl)-amino]-3-(5-hydroxy-1H-indol-3-
yD)-propionic acid (Compound 65);

2-[(1-cyclohexyl-2-{2-fluoro-4-[3-(4-hydroxyl-piperidine-1-carbonyl)-
benzyloxy]-phenyl}-1 H-benzimidazole-5-carbonyl)~ ammo]—3-(5—hydroxy~1H—mdol~3~
yl)-propionic acid (Compound 66);

2-(4-benzy10xy-phenyl)-1vcyciohexy‘l-IH-Benzimidazole-S—carboxylic acid [1-
carbamoyl-2-(5-hydroxy-1H-indol-3-yl)-ethyl]-amide (Compound 77);



al one or in combination with ribavirin or |evovirin.
WB%I&J DESCRI PTI ON OF THE | NVENTI ON [0025] The
FAven is directed to conpounds, conpositi offsI/Hf904/017856

mathods for treating flaviviridae famly viral

|nf _ﬁz&:[q Eﬁ)\gever prior to describing this

4 rehlsee 41(F-hyderxyl-pinesidinegl -cabamyhnbiphen2r gmethoxy]-2-

11(&@ g} -1-egl %Mb@mﬂﬂm+mwpaﬁﬁﬁ&3-(5-hydmxy-lﬂ .

md@E?-iYHﬂHIW{C@QIZHPOmeunéﬁﬂhe present invention is
described in detail is to bé runderstood that, :
unl 266l -eptoheenyls2-[4+ (rthphﬁtamiw- -mmmwhem] i15- beabimidazole-5-

carbanyi -adinod-3a(Syhydessiy- CAHiadol-3c @l ibihi€ Bci@{Compound 80); and
pharmaceutical carrier, as suc may vary. It is also

to be understood that the term nology used herein is

for3 (mg[lpc{aqaqa-cﬁrbﬁﬁéﬁuf %&h% Iﬁuﬁﬁgzﬂ E&?ﬁenyl] -1-
g
' ' O

GYC% >y I"iq{]' eﬁz%uﬁﬂbzdl@ Q‘; 0]
pheﬂ&lzgﬁxﬁ(ﬁx?g?i}]ﬁgh ?:Bun H&"clains, the singular " forns "

"and" and the i ncl ude pl uraI referents unI ess '
conte ear herwi se,  Thus, ,for exanple,
ref@p@ce toxfnﬁﬁg %‘éﬁ?m{? Nt the mygpiiony ) aceptical
conipo§itioR @ShrovRd cHabH ﬁﬁm&’:{
n%gce tabllbe di | uen? Qﬁ SO ceﬂ@%aﬁy%%ég%@#ﬂﬁﬁe%ﬁhﬁda
thcrwmmscaifmwe amounimﬁdm ot Inmirers{ the@bmpolmdswleserifedherde
will be nmade to-a nunber of ternms that shall be

Sl T I R i R S

preveaih@ giraifinfetidnstifl rdddn:aalks AR praviaea wh@fc%li ﬁfe@\'@llal/ uﬁ%&@n

to 5 carbon atons and_nore preferably

mediatedhat lerpliin pet: i 8 membenpf the .ﬂamm«iagrfm;:ls Virusds, suh os HCV,
seicER A corfbelile o ictihie o' ibich iRt et R Aepmpcutical

compbkilibhi ag @dsefibed aboss, al kyl .group having froml to 3,
and preferably 1 to 2, substituents.independently

- sel d fromthe group consisting of alkoxy, '
k@&‘ﬁ ut ed aﬁl R’@&ﬂyﬂoﬂ‘e?é ymbodisyan af &1@ m’@@;mmm@thadn ofdl;eatmg or

prev%Hﬁl?%Xy’ {na%mé\élg ?fe?j%/rbm@y%%er Sézlglhu ngds%f)&ué

mveh;whn aoe)ddmmstered, incambingion withath® 8doiinieten Sf a therapeutically .
substituted cycl oal kyl, heteroaryl,

cl oal
qu&%’ eLoncArdRers agents apticagsyeliCY. Aofvesgpats pgainsdiCV
mch*itfet&fa‘@ﬁiif hdvRvirin, thymosin alpha-l an mh1b1tor of NS3 serine protease and

inhibitor of inosine monophosphate dehydrogenase mtexferon—aipha, pegylated .

interferon-alpha, alone orin combma’uon with ribavirin or levownn Prefereably the
additional agent active against HCV is mterferon—alpha or pegylated mterferonualpha

alone or in combination with nbavmn or levovmn

DETAILED DESCRIPTION OF THE INVENTION

[0025] The invention is directed to compounds, compositions and mefhods
for treating flaviviridae family viral infections. However, prior fo describing this
invention in detail, the following terms will first be defined:.

10



5
%

[0031] As used herein, "al kyl ene" refers to dival ent
I ups having from 1 to 10 carbon atons
wg Mé Ogéqql to 5 carbon atonms and nore PCT/US2004/017856

pre froml

preferably | to 3 carbon atons. This termis

exenplified by groups such as nethyl ene, ethylene, n-
DE Neéne, ‘n-butyl ene, and the |ike. [0032]-

"Substituted al kyl ene” refers to an al kyl ene group

“havgngey r om 1ptere e é’%r%?? SHA0L Yestribln {%hdetaﬂ itisto be

substi t'uents 1 ndepende Yy se ‘ecte e
Uﬂd@ﬁﬁmdetham guless othdrimbsejindisatbd tthisutreshtiah Komot, mﬂm@dl to any partlcular

o 05 o s St
the ﬁdﬂﬁlﬁdl&gf} ﬁ’ééd %bém 13%13’!118 ;ﬁirpogg p ggéyﬁbﬁg Jﬁg%c!)?i’%%mbﬁaﬂﬂé}rts only

hal ogen r oxyl esters
aﬂdé?@ﬂh&tﬂhﬂtt{ todirhi¢ thf:tsgolmofiye pomtiiyihyertieher oar yl :
‘substituted heteroaryl, heterocyclic, and subst ituted

e P AR AR S b A B0 e gt

fonﬁewovem" ahd Oky" inblude PREN fefekdifs BRICRAKY cofleR X Sictates
t - but oxy, sec-butoxy, n- pentoxy and the |1ke. 34] -

bther@@ﬁsﬂl‘ﬂ% ﬂ”@cﬁxaml@bx;ﬂferﬁmaetpé'phmdweu@aﬂm pcdes’tﬂbkt dliume‘cin a

conﬁ %{131 %citéﬁlei%[ﬂg_g ggoye%eel{tﬁé tc%eb . t_s,, and so forth,

al kenyl -C(O) -, substituted al kenyl-C(O) -
al §peas}- C( O In&hibspedﬁﬁaﬁdn%hamﬂe'cleﬁ:ﬁl@khat follow reference will be

ycI oal , subst i tuted cycl oal k%)ﬂ
I@Fger Of@%%ﬂlia dedefinedtadave they lemng peaniigy -
substltut ed heteroaryl-C(O, heterocyclic-C(O-, and

= suljggigyut ed &?ﬁs%ﬂ(ﬁ%% '"?}&%{’Q&;}gsr 19038 Jn a.lgo‘f éfk?lnérggps having

. refers'to the group - € ‘eac
from hde pe nahdann Ia’gonﬂebmﬁreldyfﬂ‘m 66 cgrtouRiee@ldthbiGreferably 1 to

dr é_gf %/ substj tuted al kyl al kenyl
“%Bsat? s dpratis premplificd by gr%%sr,ltthaammé; ¥y p-propyl, iso-

Ras ZA'%%?EQ%*%Q%E%%‘%M 5%%1 Tt bd ot er oaryl

heterocycllc : substltuted het erocycli-c and where each
R i[8030i ned t"Substitated bmglé't:’e&rs i drtelkylgroup kigfro@t 10 3, and

prefﬁr@p]g'egg/%ﬂ%s%ﬂ% in %g%}ﬁf/ Ag@!ﬁc o osqli bse;értggé g(()quﬁsémg of alkoxy,
e T T N

Subsamﬁgﬂyi @(rﬂpﬁy, subsiibsied exyl@y, cpdroy hylbgél; By@oxyl, nitro, carboxyl,

carbfh sl eton bylerubsilinel obldi. iapih eybstintef boteroary,

hetefRly S QARY sntistikéd hetddbpdlict ut ed heteroaryl - (O O,
. he erocycllc-

[0631] As used herein, "alkylene" refers to divalent alkyl groups having
from 1 to 10 carbon atoms, preferably from 1 to 5 carbon atoms and more preferably 1 to
3 carbon atoms, This term is exemplified by groups such as methylene, ethylene, n-

propylene, n-butylene, and the like.

[0032] "Substituted alkylene" refers to an alkylene group having from 1 to
3, and preferably 1 to 2, substituents independently selected from the group consisting of
alkoxy, substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino,

11



C(O)O and substitut ed het erocyclic-C(0)O-. [0038]

refers to al kenyl group preferably havi
@% carbon atons and nore preferably 12(:’1{@%904/01;356

car bon atorrs and having at least 1 and preferably

.f ro tlaﬂ'i’lgf'é&aﬁﬁtt fﬂr%f}lfggfgggb unsa ur tion. [OO?% h}gdroxyl
nitrd rd&[ﬁokyl LarboxFIRE, fcyaemﬁrly @glseklugdgteée g@&%lllﬁét&oérgl substltuted

substi tuents, I-ndepehdent
hethwl,élpteng:yghc,an& eubstltusttdabatemuy@m al ' koxy, acyl, “
acyl am no, acyloxy; 'am no, substituted - 12 WO '

20 8687 R US%OO [ 017356 ami mn
aﬁﬂ:ﬂut ed aryiORLAACEE) e BTRLP; f‘ﬁ‘?’leg’ ar cgl)@clu@iﬁ/i%way of -
exathpleogﬁﬂloxyhb‘tﬁng Yzl-proﬁb)&yf B'o-p"réﬁ&@x Yzlbut Flﬁﬁﬁbky,e.ﬁfr%ﬁaxy, n-
cycl oal C%!gg' substii t ut ed cycloal kyl éf er oar V1
pentoxy and the het eroaryl, heterocycli c and subst i t ut ed
het erocyclic provided that any hydroxyl substitution

AP AR bl S ey

from2 to-6 carbon atons-and nore preferably 2 to 3

carff@dsiat ons aﬂmg}f"hafem@ the gfcﬁ@ts {JH-Q:t((a)ndalkﬂtetcgt Sfbstituted alkyl-
ro es_ol a unsaturation
o s Retoah SR BY!?‘*&Y]EQQO}'()&WQ)Q sehsitnh oyl

C(OQ{J Bstit u:e n(%?(s ¥ l:Hr?%glpend‘(l;es‘ y S SF I?(?@w t é&é‘r?ugﬂ BIYI"C(O)
| heteumyslr@((i))agubﬁtltaieﬁ tueteroasyleG0); héteﬂacyd:li@@m) el substituted

acyl oxy, am no, substituted am no,

hetegquaﬁ] @?f@) *aryl, substituted aryl, aryl oxy,

substituted aryloxy, cyano, halogen hydroxyl, nitro,

canbgaey! . CardRYMmisPtRlcts toCthe gpaipkg(%ﬁﬂﬁ%ﬁ&yé&% Ris

cycl oal'kyl, hetéroaryl, substitu teroary

mdepm@nﬂa pelected ﬁamcths gtmlpl consistingef lgrdmgem ilkyk substitleet alkyl,

- elkele o e R P Shbssited Aliv L B gt
* cyclGdIRYID sui¥tituted Imbgwtsﬁgstﬁﬁb@ﬁetefo l?etér&:)klﬁ%

sg@@g NR R' where and are |1 ndepen
subsg&t h@tamfay@lm anﬂevt@meqnhdmgosmd oy fomifin, tquﬂmgwuhtm Kiylogen

atomaﬁ?&s;fﬁg e’ée gﬂeﬁéa?cgaﬁ% m%egﬂﬁt ero%%?ﬁgﬁglgﬁfgél aryl,

cycloalkyl substitut ed cycloalkyl het er oaryl ,

SUPeOI7 Ut ed MAkPRRRr dfers ttﬁ&l% g@&aﬁélan&l C(@B@Stshﬁéﬁtﬁ’tg% atkyl-

het er ocyclic and ere aré joihed, toget

CO¥P+ ﬁﬂqenﬁl-ﬁ(@a;g@mmmd@lkmwé@m akkyﬁyirfa(&)o- subshtuted
B iy RO B LB e R R e
 cyclbyllyloQEM R KetEFoarly$-CRONO, substituted Bsbioki T4 030, MR te5 G Re-

C(0)0-, and substituted heterocyclic-C(Q)O-. |

[0038] - "Alkenyl" refers to alkenyl group preferably having from 2 to 6
carbon atoms and more preferably 2 to-4 carbon atoms and having at least 1 and
preferably from 1 to 2 sites of alkenyl unsaturation.

[0039] - "Substituted alkenyl" refers to alkenyl groups having from 1 to 3
substituents, and preferably 1 to 2 substituents, independently selected from the group
consisting of g]koxy, substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted

12



is sonetimes feferred to herein as al kyl ani no. V\hen R

d R e al kyl, the substituted am no group
ﬁ%@% referred to herein as dial kyl ar ni no. P?HHQ@P’W"&G

"Am noacyl" refers to the groups NR " C(O) al kyl ,
NR'" C(O) 3;ibstitut ed aI kyl, NR'' C(O) cycl oal kyl
LBEL Substisged gl GuylRyy, substitatedaryiex v signo, halogen,

?ﬁﬁ' taak 53&2{ Y T |

hy 1(:]?89 s‘tﬁﬁlu : Fés!f&g éyclo%&d,%?%ﬁgﬁtéﬁ%&rdoaﬂcﬂ, heteroaryl,

sublyRtited( 1ot odoyl, iheterang clic )alnd Sﬂbsﬁﬁtéﬂéﬂ)mywoq&byided that any
-NR"" & substitute heteroaryl

hydrgyeyl:s getpendent i3 yinyl gEEborEtyRubst i t ut ed -
het erocycli.c where R‘ is hydrogen or alkyl. 13 WD
2004okpp687 P %ﬁ?rn AN T s A
reffedrs 0 a nonova eg?fe%ﬁgna igi%gé]gg%:efgﬁfé)%aygf&pﬁo 2t06

carbomato®s abd mbre ardﬁemblat.?cmﬁ daghdnregoras sidhanang atnlgadt d.agd,

_ h I o mul ti ndensed rings (e.g., naphthyl

preg g@%ﬁﬂﬂ/ f%&ﬁ?@ﬁﬂgﬂﬁé‘ﬂw Phgs mayor may not be
aronatlc (6: 9. 2- benzoxazol i none,

H- fopd1jenzox aeumﬁﬁédﬂkﬁfw réfrs to ARG fgeodﬁswnmg from 1 40 3

prow ded that the point” 6f attachment’ i"s on

subghneeis. aad paeforblal tn2 s@senentsemdavqnﬂsnﬂms;dlmei fnbmrﬂw group

Subst, t ut.ed. ‘ f t
corfiins SRR b ARET ikoRh a8y HARRIER. Heviphd i afbytitated
amfePahinbaeN] yl, sbtipfed ﬁ?ﬁw(nb abshitRed iyl 646 Bfdho, halogen,

i ndependent | y sel ected from t'he roup consistin

 hydsgas.astyo, arelaxyLaseshoxy esters,spgioalkyl, sabstputed cydlealky eseroaryl,

sub et e e 4 et e Bt g ot amy

hydeoy) SubsHttivni it ubigskndeatne acayleniod6on atry] , substi t ut ed
aryl, aryl oxy, substituted aryl oxy, cycloalkoxy

T subst i tuted cycl oal koxy, carboxyl ar boxyl esters,
cyal¥042hhi o , cheineaRiprs to the grevp - cycl oal kyl ,
hal o nitro, heteroaryl, substitut ed het eroaryl,

het ycI i C,ng 1%9@53 : L amr: ' "
~ het ro ryI oxy, substi tiﬁ{uﬁg %ﬁ{rgﬁdg@%%%@y,NR’R where R'and R
are heicpamb;zdy yéleotyd franﬁhe grouptdohsikitrl dsfd:tyamge;apddkylo sbstituted alkyl,
erstothe roup aryl t hat
| $ &S& ﬁe&%yl iy, siybstite dm%ewaﬁwlnaﬂﬁ ﬂ%@@(}“ﬂand
£
cycidlg?ht sthﬁit ggtggé %10%{%%’@ ﬁ%ﬂgfo‘é}ﬁdiu%gty )&%&éiﬁjrii ?g&fbc?!%]%cé
subsmtuteﬁdiéldr@nycha hildsm:lherR)'fand RO@BOjoinedatogethyt wéthttber nifrogen bound
refer to the ups 0O | kyl,..-C(Q O substituted_
thergfq g f m@(le)teo ¢ °féﬂiacﬁ<m@?‘i)§ @@ﬁb‘é(t BIOUP BEPVA fgﬂtilatR and R
are %ﬁrn%'t Bydboleyil. WARRY id 1deken and R” is alkyl, the substituted amino group
is sometlmes referred to herein as alkylamino. When R’ and R" are alkyl, the substituted

amino group is sometimes referred to herein as dialkylamino.

_ [0044] " Aminoacyl" refets to the groups —-NR™C(O)alkyl,
“NR™C(O)substituted alkyl, -NR"C(O)-cycloalkyl, -NR"C(O)substituted cycloalkyl,
NR"C(O)alkenyl, NR"™C(O)substituted alkenyl, -NR"C(O)alkyny?, - |
NR"C(O)substituted alkynyl, -NR™C(O)aryl, -NR"C(O)substituted aryl, -
NR"C(O)heteroaryl, -NR"C(O)substituted heteroaryl, -NR"'C(O)heterocyclic, and —
NR™C(O)substituted heterocyclic where R™ is hydrogen or alkyl.
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{

al kyl, aryl and substituted aryl are as def i ned
wee@itneseBP051] "Cycloal kyl" refers to cyclic al éyrl

groups of from3 to 10 carbon atons having si AgIE 504017856
mul tiple cyclic rings including, by way of exanpl e,

ada syl PLOPY]n, Iobut c cl opentyl_,
m ¥ andgl‘“ﬂ B‘F l%ge Ie ¢ carbocyclic group

ofﬁ‘ymj @aumarbmaeoms haviag ay gmlukgr @éﬁ@%ﬁnﬂ%& bOBensed
: g@%igﬁ‘a@? qupgﬂttaf) I n_dependg{ : n%/ngsggng(: eis)zay abﬂ&mgt?mahc (e.g.,
-MetiRskhidlinoRe, 2o WYenA8¥in-3 i ,(9@-‘{} 1, agﬁ@%%q&pgm%%ﬁgt the

substituted am ho, amnoa
poist gfl aaghmenitis on e erethaticylarboy atdy.aPesferbed 898 Tnclude henyl and
naﬂm%oxyl 14 WO 2004/ 108687 PCT/ US2004/ 017856 m?r;.o,-.

carboxyl, carboxyl esters; cycl oal kyl, substituted
cycl oal kyl, heteroaryl, subst ituted heteroaryl,

het[ﬂMﬁ]ycl i c, "Sidrigidesdrl, 3&1@&tp§.§ﬂ§§«f&ifs h(‘iﬁg 005 itgted with

cl oal koxy" refers to -0-cyc
fromd, g 3rspbstituents. pud afruably 1 tock eibstituents omaqbaﬁeﬁtw Rfected from

the EXp Rt GRS, et v e el oot sl

alkdryysubstimteddikexy) alkeRPH @clbstlﬁi?édeilﬁ&? nﬁ es{lﬁst}t&eg atkynyl,

aronptjc groyp of froml to 15 ca
, almﬁ?’ ga%a@@@cib and;ﬂubstltmaedmsyl alyli)xgr, §1£bsﬂtuted axyloxy,

f h of .
‘""’E%s&s? ML s e R
substifgt 1 hal
e e
gt@cyq: eleroagyloky, su edmhﬁemar)ﬂem Qxb’mcﬁi?ﬂyloxy, and

Submg@ﬁgt aryl-s include pyridyt, - pyrrolyl,
i ndol vyl &gcﬂﬂgﬁa{gnyl and furyl. [005 " Subst i t ut ed
heteroaryl" refers to heteroaryl groups that are

sulfMi7] ut ed Wiktrploky'drefeks toothd Fﬁg:? HYILYEMaF mcll.}des by way of

sane grou

endent eI ect ed from
exa%ﬂg'é{%le P’%é& therlikeubst i t ut ed aryl [ 0058]

Heteroaryl oxy" refers to the group -0- heteroaryl and
S[deag] t ut ed nghickiar y efer roup
-Osub]stltut ed het é?‘glé‘%iﬁf s &g sl %ﬁégﬁ?cgwgpegfws
"het erocycl i c refers to a saturated or unsaturated

gr B8%havi ng"Gabong!' ecfeisng-GOOHI b éadsqhgandensed
rings from1l to 10 carbon atons and from1 to 4
t he -group ‘consi sti ng of

{09 at orrs,.@ﬁr?,ect ed fro

@e sul egggg,s'g &gfers to the groups ~C(0)0-alkyl, —C(0)O-
subsumted alkyl, —C(O)O—aryl and -—C(O)O-substltuted aryl wherem alkyl, substituted
alkyl, aryl and substituted ary] are as defined herein.

[0051) "Cycloalkyl" refers to cyclic alkyl groups of from 3 to 10 carbon
atoms having single or multiple cyclic nngs including, by way of example, adamantyl,
cyclopropyl, cyclobutyl cyclopentyl cyclooctyl and the l1ke

[0052] "Substituted cycloalkyl" refers to a cycloalkyl group, having from
71 to 5 substituents independently selected from the group consisting of oxo (=0), thioxo
(=8), alkoxy, substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino,
aminoacyl, aryl, substituted aryl, aryloxy, substituted aryloxy, cyano, halogen, hydroxyl,
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within the rihg wherein, in fused ring syéterrs one or
rings can be aryI or heteroaryl provided
W%E“idr%gﬂpm nt of attachrrent is. to a heteroc:yBF]”&IS‘?004"017836
ring atom [0060] "Substituted heterocycllc refers to

nite e o B S FIoP R cub iy Y pteroaty] subsiated

hetéi‘ld&?@l iHettt @ c R, ah@ahksuted hOBREY @arrpl es of

het érocycl s and heteroaryls ihclude, but are not
limted to; ‘azetidine, pyrrole,::im dazol.e, - pyrazole,.
pyr 0853k, pyr'é?‘éfchlalkwf irgeTh fneO-G}’plﬂaHthgrmlpﬁ

i ndol i zi ne, isoindole, indole, dihydroindole,

e et S R e?e%‘ffﬁ ﬁﬂ%ﬂ%&sgcydoaml

gropd. hal azi ne, napht hyl pyri di ne, qui noxal i ne,
qui nazoline, cinoline, pteridine, carbazole,

car [.ne, phenanthridine, acridipe, phenantbroline,
dﬂﬁ%ﬂzm e, §1‘?é?1 "helogea'ysefrs fe:flugrrethioraz brogno and iodo and

ﬂg{h%gp dazol i di ne, - imdazoline,
pre fsgiu%fd &S? pe@am ne, i ndol i ne, phthalim de,
1 2 3, 4-t et r ahydr o- - i soqui nol i ne,

4, 5[935@ t et r dieterolyii'zefdr} tdamgpbmatic gtaupaf diom 1 to 15 car.bon
atonﬁ%ﬁﬁ%f‘éﬁﬂ%ﬁ!ﬁﬂﬂﬂﬂh?l} ARG A0S, f0d 10 A heteotoms seloated from the
ol CARRIRE O oY, mﬁ@g%dj—ffm%%("ﬁ%gé%%ﬂf@ %ne or two) withir the

of uranyl, and the
ring: fach hetegoaryt gwqps caehevcsa singlelmingye @ mynﬂylmt fardy yehmittiple

- condifed R B oot of perkititalh el r%teéé’qérfééaﬁa% Byridsl,
: pyn@glo;ndél f €His ﬁag jacids of the formula
? V\,here I's as defined above as a

chai n_of an am no acid and R19 is hydrogen, alkyl,

sud@9¥H ut ed Iskbi’fﬂt@ﬁed Feterodrpll) gefers teheteroacy growss thet are

L U St R ) A —

subsﬂﬁﬁdnwdtﬁ&ne@mr%ubﬁ{th@ﬂ)ﬁrﬂf organi ¢ and -inorganic
counter ions vveII known in the art and include, by way

of xa )| e on . - sodi um otassium cal ci um

lum anfistereasylosyt aﬂsmﬂmmmm Wrheigtharylemnd;"kehstituted
hete?&ﬁ' BRAN FIETRE ‘éﬁ}ﬂp > QA B %tbas' ¢ functionality,

of "organi C I nor gan ‘such as
hydr ochl.ori de, hydrobron1de tartrate mesyl at e,
ac4008%, mal dHezroghdrEhetadeydiR" réfbls@o alsRRNGHAEA bf urstiturated
under st oqQd that in all substltuted oups defi ned
gro B 2 5inglo Hipg or griliinle gondensed degs; grp touldsearberaipms and

fronf™ td4 h%forﬁﬁnﬁ whslibd ﬁ%ﬂl ﬁ]etggoﬁﬂjceo%ﬁ'%ﬂlfgf diffofen, sulfur or oxygen

within the ring wherem, in fused rmg systems, one or more the rings can be aryl or

heteroaryl provided that the pomt of attachment is to a heterocyclic ring atom.

[0066] "Substituted heterocyclic” refers to heterocycle groups that are
substituted with from 1 to 3 of the same substituents as defined for substituted cycloalkyl,

[0061] Examples of heterocycles and heteroaryls include, but are not
limited to, azetidine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine,
pyridazine, indolizine, isoindole, indole, dihydroindole, indazole, purine, quinolizine,
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{ /
substituted aryl having a substituted aryl group as a

wﬁ%ﬁmots&gnt which is itself substituted with a
substituted aryl group, etc.) are not intendedP¢EPS52004/017856
i nclusion herein. In such cases, the maxi mum nunber

« o Ofs h_substit ts is three. That is to say that
130‘@%%??&%1‘ q@ﬂ@lﬂgbgﬁ,iﬁﬂa@gﬁ hylnyridines grinpralinge@uingzoline,
cindolitie] pedidifie.ldAtazolb QarbHAED ot it Lyl Qloups
._are  Honted to Zsubst it ut egﬁeélry -?‘éi&b%e?géeﬁ%rgﬁm’
1sotjagele, shepasine, isoaazale,phenf0aHe) plinothiadiie) imidazolidine,

s i at: the. above:. def nifiops.are: not
imidkRERS o g biptiaBind BURS phielmblin 1 3 F adtephydro-
1soquardlme v 5,6(7-@trahyides enlzo I phEsk, ﬁﬂaéﬁlé, Iahng(?ﬁdIHé) Bophene,
bend! ftﬁnﬁ) or a hydroxyl grolp alpha to et hen_y I'c _dr
el BRTre, BRERboling ﬂmmor;@o}:ulzvl k(almp) mfmrasthomsahkx_aﬂo%hounyn,
-egmxl a0 D ar e we own to the skille
PP, gyt ‘W&%@ﬁi@é@%@éﬁ 04/ 017856 GENERAL
SYNTHETI C METHODS [ 0067] The conpounds of this o
| n(@2lon cartHerrquyelydon réfepfoltResiohy -ONRLLARIE and
"subsh@lrtt ng mat ggl al,s using the fol l ow ng genera et hods
t erﬁirll? SARGHCEHoxy refgry o the groap pPeibstitettd theterooyiic.e
typical or preferred process conditions-(i.e., -
red@geIpn te at U, Jg e rati os ,of .
ot " COREtakl efing Bl Mol oo B3GR 06 e fommis
HR' NGB SCORHibberR s an il dbovIBeloh 668 SHRI MEFd R i
w1 Optinpumreaction conditions may vary with the
hydrég}@}t,lﬁg(m,gﬁﬁ\ “'E%ﬁ%’,ﬂm&m vent .used, but such :

<

conditions can be determ ned by one skilled in the

ar {0064] r out i MEhBRACBAL res.- [0068] . .

At el y, as sediEpty g%ﬁ@?@‘%?%o@ﬁ%b&%@%’&%@

accepigale gals of aemmponnd.onbichpsald are Hetbesdofi et BSyalely dbreanic and
unctiaonal groups rom

. . L. t ai
o BB e i WRUhP 3l 5 e 7 vl inclage Vitves pf exewrie oy,
sodiugn,qetessilin, cxlafubg whghtfiak, @R onidh FHRSIA IS n'n;u?&:%me Iike;

bl e conditions for protecting and A prorEtRs

-

kap

!

R

and %%ﬁnts 5 ttﬁ% Molgeute neptains rbasi panaki | ' ic aci
| igfuncimalitye saled df okFaNe of okdaRic acids,

h NWIYEr 0Yys protecting groups are
e 8 hydebilofiae EDAS xR, Bttt ppsrision pcbudie. alentor axstatmnd the
like. G oups in Organic Synthesis, Second Edition, Wley, :

New York, 1991, and references cited therein. [0069]

F {)‘gﬁrm)re, t he conpounds of this invention will -

tjb |1y dbistuaderstaed that imeH eulshituted graps defined above,

IviASs S flieB G Mo addcdesired: such coppounds can be o
P°byﬁ&§pr GRS R NS T i ——
substitwield evylihatting n subistieited & Hiads %&5@, i s XS elf cubort
Jith SLELEOL SONEr - enr | ched%r#%ol??es. ts%’ | su?:ﬁVhé elPZ%?;EEMPEIth
With & SHpgttuisd ATy reuRyelo. L Are sipt tendedifdrinkdsion hével. tIRGUSESRES,

the m@kinth Fuh BYTHshA subdless i Phner Whse is to say that each of the above

definitions is constrained by z limitation that, for exdmple, substituted aryl fgtroups' are
limted to ~$ubstit|1ted aryl-(substituted aryl)-substituted aryl.

[0066] Similarly, it is understood that the above definitions aje not
intended to include impermissible substitution patterns (e.g., methyl substituted with 5
fluoro groups or a hydroxyl group alpha fo ethenylic or acetylenic unsaturation). Such
impermissible substitution patterns are well known to the skilled artisan.
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i ndi cated. Pure stereoisomers (or enriched ni xtures)

repared using, for exanple, optically_ act
Wg%ﬁ?{?ﬁ]ﬁ "materials or stereoselective reagent sPCTmszOM"O”ssG

wel |l -known in the art. Alternatively, racenc

m xtures of such conpounds can be separated using, for

exanple, chiral colum chronmat ography, chiral

resol ving agents and the |like. [0070] The foll ow ng
Gﬁ§§%&%§¥FEHEW¥ﬁNEﬁMQD$IIustrate t he general manner for

preparing the conpounds descrlbed hereln

Speiokfcal v, hy E&Hg difls 5 el kiR BbfiFeadily

one met'hod f or reparatl on o
available starting mifrid® u@ﬂ@%dﬁ%lﬁ% @é’ﬂﬁﬁ&ﬁé&bﬁ&%c‘&@ﬂ%ﬁk will

1)n. HN ( R4).n {\/~ OH GH3 Me000 H- NH2
be %’Pf‘ic%?é{ﬁ f’f@@e'fe Pﬁﬂ&ap Pl@?ChPrOP@SSégn@'&ﬁﬁ% ¢ Tepcfion

tem%gﬁges %ﬁ%% R;%lés ofé%swo;%xg?%ﬁ %))ia'rqu_lvel? oFher

proﬂsﬁj@@)dit%ﬂi@lﬁ(%) We(uSkd hhlesgtherdife stit6RO Optithumbeaetiol
R4, RS R12 .and n, are as defl ned above and
Cm@%@ESFEg

w&%%parhcular reactants or so vent used, but such conditions can
be determined by one skilled in the art by routine optimization procedures.

[6068] Additionally, as will be apparent to those skilled in the art,
conventional protecting groups may be necessary to prevent certain functional groups
from undergoing undesired reactions. Suitable protecting groups for various functional
groups as well as suitable conditions for protecting and deprotecting particular functional
groups are well known in the art. For example, numerous protecting groups are described

inT. W. Greene and G. M. Wuts, Protectmg Groups in Organic Synthesis, Second
Edition, Wiley, New York, 1991 , and references cited therein.

[0069] Furthermore, the compounds of this invention will typically
contain one or more chiral centers. Accordingly, if desired, such compounds can be
prepared or isolated as pure stereoisomers, i.e., as individual enantiomers or
- diastercomers, or as stereoisqmer~enriched mixtures. All such stereoisomers (and
enriched mixtures) are included within the scope of this invention, unless otherwise
mdlcated Pure steremsomers (or enriched mixtures) may be prepared using, for example,
opncally active starting materials or stereoselectlve reagents well-known in the art.
Alternatively, racemic mixtures of such compounds can be separated using, for example

chiral column chromatography, chiral resolving agents and the like.

[0070] The fo]lowing synthetic protocols illustrate the general manner for
preparing the compounds described herein. Specifically, synthetic Scheme 1 below

illustrates one method for the preparation of compounds of this invention.
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[0071] In Scheme | above, optionally
tltutedp cyanophenol, conpound 1, is converted to
W‘?ﬁ@?@g?@e’spondl ng net hoxy| m de hydrochl ori de sROTEUS2004/017856

conmpound 2, by contacting conmpound | w th anhydrous

HCl in methanol. The reaction is conducted under
conventional conditions w@HEMRE ¥ at a tenperature of
fromabout 0OC to roomtenperature. The reaction is
continued until it is substantially conplete which -

typi cal ||¥. occurs wi t hi ihbout UQ,, to 12 hours. Upon

I es n (‘Eorrpl etion, B . ?ng met hoxyi m de

CHyd Qﬁum‘r’ CcQ "OHcan be recovered by
convéntional tech®Hfies Such as &ePPas: NH,
filtgation, precipitatign, andNhe I|k
alternatively, used in'the nextxstep Wi ‘D
purification and/or isolation. 18 2004/30

salt, conpound 2; is.then-contact ed 'thtoa‘éCdrneeuydﬂ) ;
%i’-‘é)(r)ﬂl Chl omet ric eqU| val ent of nethy

: 4 fiflanobenzoat e
condi ti b
preferab ‘

O n
“MORSROT m&afﬂﬁ The
et hanol: and

ed under an inert atnb3p el"e in
from about o about 75C and preferably .
The ‘reaction iE coriti nued until it is substantially

conplete. which typically occurs within about 1 to 24
hours. Upon re ctlon conpl etion, the resultlng
- 2-(optionally :
HOGE's e phenyl)ben2|n1dazole conpound 4
tional techniques such as
gt raction, preci pitation,

' chromatog'r filtration and the |ike; or |

al ternat i ' wi thout . .
purificat | SY |atl(§8é;ng&§)§] Al ternatively,
this step ence can utilize

connerC|aIIy avai |l abl e 4- ydroxybenzaldehyde (not "
shown) in conbi nBIH@ARANIRICE) 0d 3. The rgaction
~is conducted in a suitable solv JOLe3 e .
presence of a snmall anmount of warer &y
reaction is preferably conducted at a eIevated
tenperature of from about O.to abou%;izc. §he reaction
1

is continued until .it is substanti ~conpl ete which
typically occurs within about | to ours. Upon

wheratl, R R* APRY, R R® Mg W%Q%%f'ﬁe& ah v?%pfri j.g? \F(Eei%%g%oup.

convent i onal t échni ques ' Suc new
ﬁhﬁ? tion, reC|p|tat|on chromat ography, filtration
a e 17k S?heme diabeve, mptionally, substﬂlitedm-tjlmDﬂﬁmbl

compolifid1 ,"Ys'i:gﬁtlrgi'teﬂ lfc_s BIe' c%?rte'spoorﬁd?n%d/ 8 0;13?1?1}1 € il)?d}ochlonde salt;

- compound 2, by contacting compound 1 with anhydrous HCI in methanol. The reaction
is conducteéd under conventional conditions  preferably at a temperature of from about 0°C
to room temperaturé, The feaction is continued until it is substantlally complete which
typically occurs within about 1 to 12 hours, Upon reaction completion, the resulting
methoxyimide hydrochloride salt, compound 2, can be recovered by conventional
techniques such as extraction, fittration, precipitation, and the like; or, alternatively, used
in the next step without purification and/or isolation.
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[0074] 2-(Opti | onal Iy substituted

wir o¥Homegsphenyl ) benzi nudazol e, conpound 4, is ]
derivatized to the correspondi ng substituted aFé@?Smwnn&ﬁ

deri vati ve, conpound 6, by nethods mell known in the

ar t L00I7 Slnteag ,{ﬁﬁ%ﬁ%ﬁ g MPOHE@ 3* 15 glaeglecongacted

wﬁh uamam speitkiomietito aﬁt@wm@bﬁmethyn3%h6ﬂr-éycmﬁeﬂﬂ&§mobenzoate
such et one, but anone and the 'li ke, form

corppung %k‘éﬂl ox GPH&QPR%M qg@c’@%ﬂ& formation. ‘The reaption ﬁ@referably
coﬂﬂﬁ&é@ﬁﬂ&er%%'t atjn—!rl]Hsgh% tn%ug%gffrgﬁg ﬁu%gnm A ({)}%ltrg anol

reacted |

anhoyﬂroas st]nland:ll andtibel hhé Etydn at@mlﬁdttaﬂpeﬂguﬁ’é of{ﬁom((j auder §D°|-to'a§out
avil rou as ¢cnli oro r-.onDo.
5Tt BBl Pane Tikstentons egtintod omb s witwwotaly complet
I
W el kR A i 1RO LB XAl Bl gete

resuttieg 2-€optidnety issbstitwied pibgdrospiphenyl)bensirsidadla ot {JJ:YL% 4, can \be
0 o

N ete whic IIy occurs w thin about- 1-
e"%"&ﬁ%b %ﬁn?‘@ﬁi%é’%ﬂ qresinrl 3 artraliggtions exirastionrripeigitation,

crabsengy S S S 8 RSBl o

purificalinn apdéor iselstioms neutral i zation, ext raction,
preci pi tatl on, chromatography, fi ltration and the

| |t t d t-h t st t hout ..
e, on RGP 118565 of hersraionseamencb itz
conmndsinily BvARbR 4hydloRy befﬁﬁﬂdétgfde (86t shwhired ol With

i ncl ude, but are not  |imt
compoung 3nEhe Faction isaonducied it spitate (sbhmnbamh fI)MFﬂﬂthe presence of

te. and the ljke. .-
@R ol e Hopedin 1t RS Lerel copahctnd %ﬁwlevated
tempeadturkeofl feors wb6E 0°Uub @BowM4DPC, aTﬁé‘fé&@ﬁé{ﬂ 1sg:roﬁﬂﬂ%edtlﬂftl? tis

b roup is ortho onal ly protected as conpare
su X gl phishippieally eocursovithin aboutHetoH@rimiurs, ddgl reaction

comleB R coptEa %tc{m%él&aw?reﬁﬁi oA BEectiicaes Such o

mﬁma&mﬁmuex&mikhﬁyﬁ@froup,CE?%%gg?hﬁﬁg %ﬁ#ﬁ%ar oxyP

the benzi
altergatively, &FCCE’MB n\glthmlénuuﬁmntaad/or moﬂattmn.
correspondl ng aci d functional i ty by conventi onal

| Egn"gg fiaio%?@i@%nve@@?? ﬁy gmlﬂﬁ nd f Wm Ch'

domp@uﬂr‘hﬁs them denrvatlzed to e ChivekpoRdias 'sﬁlbﬁ:%itb&’ E}koxy denvatwe

filtratjon and e like;
comgqqngﬁby ?q,e@ﬁgﬁ/ s walbkngvwn mtth@aqﬁekt ongt prpfenied Imalhod compound 4 is
cont§éd Witk @lsh@4b18 lor bk 3% téf?@lsm%t%glg?sl Th gggtletassyﬁg carbonate,

functi ona Ity or conpoun

in angiperrdilyersy sushas Mymai@&n&@-&it@ﬁtﬁhe%d&@é‘ﬁ@él R fR UL Qﬁkah or

knovvn in-tr

conve1t| onal condi-ti.ons-‘well
alkalifye; eart &x%#&%gﬁ fiﬁﬁg ﬁxﬂ,ﬂpr @1& -@lidﬁ g@m?vrdbmdjesolated but i is
reacte® EWHE}\%ﬁh at least one equivalent of a substituted alkyl compoune, L-R-R®

(where L is a leaving group, such as chloro, bromo, iodo, mesylate, tosylate and the like),

to afford the ether. The reaction is preferably conducted at an elevated temperature of
from about 50° to about 100°C. The reaction is continued until it is substantially
complete which typically occurs within about 1 to 10 hours. Upon reaction completion,

the corresponding alkoxide derivative, compound 6, can be recovered by conventional
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usi ng wel | - known coupling reagents such as
carbodi i m des, BOP reagent (benzotriazol-I-
WORMNORGS7 s (di met hyl ani no) phosphoni um PCT/US2004/017856
hexaf | uor ophosphonate) and the |ike. Suitable
car bodi i mi des include, by way of exanple,
techaiqngs Bmhe)syieuualhmﬁnn,mx&ect(dﬁCﬁ)empi‘eaﬁan, chromatography, filtration and

oo G RS e AL e T lion.

car bodunvde coupling reagents. may al so.be.:used. -

i nqboTHIng, fOExanQil@d’Gﬂsﬁbstitﬁl@& ﬁeﬂide@?& ﬁs@mthls reachon
Tetrahedron Letters, 34(48), 5 (11993
Sﬁ&if‘db’el# e giof limitedéa, Ki-kresgas lhgnzemg bt Bébmmosrwﬂtyl)aé—

: ‘

S NS A BB By, i

the substiined dliylftalide Istsabhituted VikQURbARG1 @ﬁﬂl@t ﬂ:@@groiﬁb %rbrﬂloo'onaﬂy
ssary; a sui tabl. e base such as™ ~

PIO‘RFth 8 FuBEAer i (e Rboxd Esemicdireotis atfachedito thecheveingdazote
t 007

C B BRRLRUES pHiBA bt RRTRYS bR W o ittt

denm’blzpabmiah% toithdicaabaud gloul F@n@b@jﬂ httatbhed w 3| RAkii@kok Boup.
coupl ing reagent and at least one "equivalent,
bl I

m@{?ﬂ d )é ? tﬁn?lthil?c@r y{@itﬁrzof Wﬁgﬁg Essther? I:onverted to the

001'1‘%6&&3 Qeﬁtﬂﬁ&%ﬂﬂﬁgl %538{??8@?5@8@%%‘5 H'oc’edures to provide for

tetr anydr of ur an,
compgmd Jsgbizh/cat b8 Eﬁcovehed”by lephéenmtionaliteshniqibs sikéh dsinéBiralization,

neraII this reaction is conducted at- a tenperature
emﬂ?ﬁﬂ@.macl ﬂﬂaslaram%%péy osmd therlike o1, eltgmatively, used in
the r@RDYED RALDRNsRificaliBiOsh £n of the reaction,

corrpound 9 iI's recovered by conventl onal nethods -
i ncl udi ng neutralization, extraction, precipitation,

ch[%?al ogr ap e atidifanctionality aficompirend 7 kethel G6UHR 3hke
Schene.1 are either.

rsp IR SRl ol Sognd B@S‘&EQBQY%WW ogupling

| condftitm@ griliatbwiehRset For exadPas o8} g%%g I%%%Bé %onducted

A n@)kand 1 are commercially avail l )
usmg)w fyReouplingreagentcspgh apbabocﬁunudes BOP reagent (benzotnazol-l-

| yloxyzﬁﬁaﬁ%eo yja%éxg) @%@% on :hﬂiqiiué)rop;losphonate) and the like, Suitable

carbdﬂyld:ndmnahlﬂetli}pwy}b@!'é@ﬂil 1& m@%em caﬁD&?pr e

nnerC|aIIy avail abl e fro
dimefylagaigrasop -§ge(ﬂng¢anbodzjsgde ®BC)/ and thatliken Ifdesived; Ipolymer

s PR Bl B SRR s NRRLSAS b2 L A

exarnpl adesmibed BT ¥edhe c n _
e e{?E:h(?):rSSO] Tlo provi de %o?xéeg%ogﬁggy ngsmgdg n‘egﬁgﬂl} gérﬂe

well- coyplinggupmgters, sughais @ydnomsmamunrdep bihgdrokyom t he

benz«ﬁﬁaz g%ﬁi&mggfgﬁf%ﬁgxmﬁghal altcde?a e, an gth l_é ?I:rlay %tu\ggcf to facilitate |

the coupling reaction. When necessary, a smtable; base such as N,N-diisopropylethyl

amine can be used to scavenge the ac1d generated during the reaction.

[0078] This coupling reaction is typiéally conducted by contacting
compound 7 with about 1 to about 2 equivalents of the coupling reagent and at léast one
equivalent, preferably about 1 to about 1.2 equivalents, of compound 8 in an inert diluent,

such as dichloromethane, chloroform, 'ac_'etoﬂﬁile, tetrahydrofuran, N,N-
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[ 0081] Likew '[se commercially avail abl e

roxybenzonitrile can be selectively protected
W%%?O%F%gnventl onal techniques to provide for &CT/US2004/017856

3- hydr oxy-4-PgO benzonitrile (Pg is a protecting

up) . The 3 hydrox group can then be nodified as
?%x# é ally,dhip seaction is qendyeted af diemperature

rangﬁ%rﬁ'tﬁﬁxp@% Odértb\é%ﬂt\égsd %Cajtb%q{ o, uhf\?ﬁmﬂg %@H@Bﬁpleﬁon

Xy groups, arylo roups, er oar
ofthgmpsn, oem;mmaw mmcb@afadbygﬁmnﬁonahﬁ(tjdﬂm@slmﬁnidms L
the hydroxyl up, is converted to a hal o group
neuéailzg%l\nﬁw WEFE%}PH%@%QPIQTD& By shiktratiancibe Lbe t o
t he carboxyl group by formation of a Ginard reagent

fokggepd by ggdi 'sfal’tﬁ% lﬁﬁte '1% Q%I@egﬁgg&éﬁé ye"\ﬁ%h et well known

knovvn chem stry) sequen
in ﬂlp atos cati beprgpared by Rg, recm@dmhbchn &Fot bramiple] many @ediples of

7 comy uagg F&%ﬁ%;é SChe]%fnclL%p@é%r @hor@gggg@f xon n_d oﬁf}- -

cyanbﬁﬁ’éilbl E-d}ﬁ&Bai-ﬁ?derﬂ@n%}ﬁtrﬂg,? g&g@ benzomtnle 4-

-am nobenzonl trile COI’TpOUﬂ erl va lves
hydrolmeﬁemﬂlwgtbpnmmmb& efc. bich ate cormetvéailyomviailable dromn Aldrich

cafigR] By, SRLVaRee b gty B5Ar Retiatiaton 85 s seampounds or
othezclaib“hﬂ @?Aﬂoﬁﬁ&ldlé’uﬁfg WeBkhéRf cRSniReS 9&6&&% fﬁ&i&vl%uiee for the

provide tor a variety of derivatives i tronal

prep@lﬁamawﬁ heartpriygf compobedsopithiosaipyundohoal kyl at ed by
: met hods wel | known 21 WO 2004/ 108687 PCTI US2004/ 017856

art v t hat , bl ki n .
O ay e TP ERETUER b3 BRimas bR Eivantotb vpis s i, thio
gmupmmq:remcd Bogitheraictiot bétwebParghdlidled AN NaBE dqueB@een
coupl ed to__conpound 3. Such coupling' is well rknown

dlazQWﬁ%lWN alkhen Lis a hal o group such as benzyl
br_om de, the reaction will typically include a

08e Cne ikt QB Satty S dplidiSona e
selecﬁvdmpmjeeted: ysihg benvehtion) edebni0ed 18 proEas B W BLhddroxy-Aep0-

ds can be readily pregared by procedures wel |
ban‘Rw ﬁ}p SETEOKEYNg ZRED). pklst Ihy&ax I StoyB ¢an ien be modified as

s R 41 88 AR PR i

way dexatpleQiiiNHilkoxy groups, aryloxy groups, heteroaryloxy groups, esters,
carbamate groups, carboxyl groups (e.g., the hydroxyl group is converted to a halo group

as shown below and the halo group is then converted to the carboxyl group by formation
of a Grinard reagent followed by addition of carbon dioxide usinig well known chemistry),
and the like, Subsequently, the protecting group, Pg, is removed and the derivatized

compound used in Scheme 1.

'_[0'08‘2] For compounds of Formula I where Q is -N(R?)-, these compounds
are readily prepared from the corresponding 4-aminobenzonitrile compounds and
derivatives thereof. For example, both 4-amin§benzonitrile and 4-amino-2-
chlorobenzonitrile are commercially available. The chloro group of the latter compound
can be optionally derivatized as described above to provide for a variety of derivatives.

Additionally, the amino group can be optionally monoalkylated by methods well known
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(soneti nes referred to conmpound 50) /.
ésomstl nes referred to conpound 61) [0084]

ARSI 1y, in Scheme 2, methyl PCT/US2004/017856
4-chl or o- 3 ni trobenzoate, conpound 10, (which is
t&irg_gared reaction of conmercially avail able

| Bituslersioad; bpwavei thatllpeking grovpihashio regitired to shleld the

L_
..O

aani Rl hcin A BocRBn i in iR R isltp b collaned .

conqmandl abBech eyupliafexyen IIEhﬁﬁn in ﬂ:@fw@ UWHenlLL:is & RER group suchas
colgFent onal caoupling conditions. The reaction is
%%dm the reastigh avill dypisallyrinelude o suiggblebase sudhasns DVBO'

AT SR B,

substantially conplete which typically "occurs within
ab(ﬂ}?&ﬂ to 4Rdgarding ﬂidrﬁ}l Hl!IiiIIIEJGl4JI -bydﬁhﬁgf@luﬁbbégﬂoa&ﬁl%ompoundS
resul ti C exyl anm no- 3-nj trobenzoat e
thes S 3% b bl oo o 5 oaegorriL ko n o v
prefeftdd meBHdAIBr HrRpAYALEEL Y. fo‘f&%@?ﬁﬂl@ﬁ@écﬂeﬁﬁ@é@féﬁﬁﬁ uch
as neutralizatton, extraction; precipitatio
chr omat ogr aphy, fi Itration and.the |ike;.

alternatively, used in SQHEME 2step wi t hout
purification and/or isolation. 22 WD 2004/ 108687

004/ 017856 [00&@], The nitro oup .of conpound
g—qﬁ%? genat ed] Under conven“??c@ﬂé edrei'ttzons
to provid r the co ponding.-ngt hyl - ' o

4- cycl ohexyT anfino- 3-. \_a#i nobenzoate, conpo Hahi ch
can be recovered by.conventional techniques suchas
‘neutralizaf®on, extractilon, precipitatio
chronatography, filtration and the likes
is. sometimes referred to herein as gghpound 51.,2
[ 0086] ®eovtar Ly pound 5 represé&nts a group
conmpounds wel | own in the art i ch al gmgmpqgﬁmadm
commerci al ly awaeFTagie or can be preparegmﬁy
recogni zed technlqu s. For exanple sui tabl e
conmerci al | y avai e conpounds -:includes, for
i nstance; benzyl kb r'de,l-bronDethyIbenzene,

- 2-met hoxybeifizyl chloride, - 3-nmet hoxybenzyl -chl ori de,
4- met hoxybgosstimesRis@ed e, 2-chl orobenzyl brom de,
3- chl or obefemppuridtini de, 4- chl or obenzyl broni de, and
the like. In addition, derivativization of

Egm&fi all ysﬁgcﬁ'ji!:ﬁg): f 5&%%@ %%eﬂlljﬁ chaloro ?gl‘%rsc’)b\é\ﬁzuate

' n the
compound 10, (which is prepared by reaction of commercially available 4-chloro-3-

nitrobenzoic acid and methanol with a catalytic amount of an acid, such as HC) is

combined with from 1 to 3 equivalents of commercially available. cyclohexylamine,
compound 11, under conventional coupling conditions. The reaction ‘is preferably
conducted in an inert solvent such as DMSO at an elevated temperature of from about 30°
to about 75°C. The reaction is continued 1mntil it is substanually complete which typically
occurs within about 1 to 48 hours. Upon reaction completion, the resultmg methyl 4-
cyclohexylamino-3-nitrobenzoate, compound 12 (sométimes referred to herein as
compound 50), can be recovered by conventional techniquies such as neutralization,
extraction, precipitation, chromatography, filtration and the like; or, alternatwely, used in
the next step without punﬁcaﬁon and/or isolation,
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art can be used to provi de for suitable 6onpounds
f conmpound 5 in Schene 1. One exanpl c
dedz(rﬁ)f}\#gfiﬁ?’;ati on techniques are set forth in Sc%g%us?{b{gﬁsbﬂgbﬁ
follows: SCHEME 3 Br gr Br CH3 CH3 Br COOH COOt BU

cox By 15 16 17, [0087] .In Scheng 3, C rciall

av Wb o4 Grepicstmug ]ﬁt}%% . .iﬂa@:nqtg’gfﬁﬁ?a%&d&?ﬂ
e 0 R S g R Sy sbe¥dmino -
aminobenzoate, esmpourish3; sdrickecen wpratovestdioisonyvsitigpabicghyiques such as

newEalegior SR, ERRAtOn BP O EPR I JUF g8 205 e Be. °
Cons 3 is SRRESIORE 1d R&ein R3¢bitipodiad §1., conmpound 16

sonmetines referred to herein as conpound 54) is
achi eved by contact an excess of the potassiumt-

buf@®8élie i n Bimilarkh compavnd Srepresenipm gravp 9f compivade well
at.fromabaut OC.to about 40C for eri;od of fti 0
ko @ i 18 FeARHR o it RO A e E o Rprfiprtd BF ot
recogfiizb®i6Chhililesa oy Exalnplé Suittbld etimtnerd IR avARAblel dpounds
conpletion, the resulting t-buty

|
inclugep, forinstanes bagayh bromeideol-bromneflyibrnzams, 2aastheweybenzyl chioride,

[,ecoye n i . i 51 .y
3mSR A7 o W B gy PIBL Eotitoo 1 bromide,
3-chidibbemaiiogomade 4-chidrbbertziDitofide, kthétHe M@, Tekddition,

,alternatiyely, used i.n, the next step-w thout

deriyptivization pf epmmergially avadatle compoungs yging @mlﬁ%bawéblmoﬁn inthe

ot o) IR PR P SHIEHAA, A Ryl et
Oneaixphplealf phich detivatigition yechnidues e setobil)in 8obeme 3 as follows:
N- br onosucci nim de (NBS) .- ; The-reaction is nmaintained
at an el evated tenperature referably atreflux until
reaction conpletion whi S,Imﬂ%é\ﬂ& abl y is achieved in
about 10 to 24 hours. Upon reaction conpletion, the
regul ting t-butyl 4-brono-3-bgrononet hyl benzoat e gr
coppoysd, 17 (sonetimes referrkd tq, herein as cdgpos d
can be recovered by co 311 ofal techniq _uchB"

a eutral Tzatron, extract precipitarion,

chr tography, filtration and the |ike; or, o
al 8" atively, used in the nés@C®tep wit hout cootBu
puridication and/or isolatiomsg [0089] O her iz

derivati zati on procedures using well known chem stry
and readily available starting materials will be "~
r edMI87) appalehehems 3, sommertinkdyl availableghbromo-3-methylbenzoic

acid, compound 15, is converted l_mc_ler an_hydlf_ou_s conditions and further under an inert
atmosphere to the con:espdn_ding t-butyl ester by conventional methods using oxaly!
chloride in a solvent combination of DMF and methylene chloride. Upon formation of
the anhydride (not shown), conygfsion to the t-butyl ester, compound 16 (sometimes.
refesred to herein as compound 54) is achieved by contact an excess of the potassium #-
butoxide in THF. The reaction is typically conducted at from about 0°C to about 40°C
for a period of time to effect reaction completion which preferably is achieved in about 1
to 10 hours. Upon reaction completion, the resulting #-butyl 4-bromo-3-methylbenzoate,
compound 16, can be rec_,overé_d by conventional technigues such as neutralizatioﬁ,
extracﬁoﬁ, precipitation, chromatography, filtration and the like; or, alternatively, used in
the next step without purification z;ndlor isolation.
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[ 0090] The ani no acids or anino acid ani des

é resented by conmpound 8 are either known conpounds
WRRA%8lnds that can be prepared from known dSHUIAH017856

by conventional synthetic procedures. Exanples of

suitable amng acids for use in this reaction

ndMRY, but Gemepensd 16 igitheaontactedrwith apieiar excess of both the

;A A D NP e 5D, 5 oo
malmamed-aﬁan p]beaftyd telmperatiefprefihisly 3t RifRRY Untll r&iclbh B8mpletion

nethyl) roline, L-pLp ecollnlc acid, L-
whigh preferablz lszaf@éﬁvsé%wwt 4Bite|24 howsd Slponacastion coiwpiption, the

ot AR B o AR s

herein amtdmp@mﬂﬁ),cclan te nevofered rbb'(vo)zi’vdnﬁlo@ﬁl tdchmques such as

hol.i ne- 3- car.boxylic acid %écme -
new B%t \ H@clpﬁaﬁ%wéwajpgf@phb atwneﬁﬂdﬁbe hke or,
_altemjdﬂ?%ﬁ%drfséllal aE?ﬁe gar coslI k’mﬂﬁ% E %lenyl sar COSI ne,

artic acid -tert- butyl ester, L-glutamic acid

-t dﬂ&% utyl d&3her deriya‘(izatiwr]JIWG)isRs Iumag Well known chemistry and -

| rea@ &v%.g%:?eaﬁg%%ga g}'?a:lgwilx *aa rea%ﬁy apparent to ﬂl& skilled artisan.

anmi nocycl opent anecar.boxylic acid.(cycl ol euci ne)

1 40099pcycl oMENARRAS EAX ¥t ARindGcHl arhides mtédﬂﬁ Fﬁpounds
ke, If desired; the correspondi-ng car y rca

~are eﬁleékaovm CQIRROWNGF ABcOmpOUnds tatchn bs plepa'edﬁolwlmcam esrapounds

by BRSP4t B

- reactjomitpiude, bitercastinmydd 16, ﬂ?pt@ B, BhydfRGHe {?\ﬂ:ﬁ’éﬁ‘ §chme,
ment

reagents and conditions, .e., treat

tyroging, -promdramy%hmpuﬁ-wr@lme cmérhy@okﬂdnproéxuehrma-

e R BT S i el Lo Bepolthlcacid, -
azeudmwiemnbomﬁic aid, cnamuonnmmwﬁ@aaamh@ %&-ed to.

_ ect am datjon_ of the carboxylic aci
tetrﬂ] %eeaﬂﬁuegh%qﬁ-aauboxﬂmq@@-ﬁﬂazoﬂ:dma-qarboxymmd; it-@dS—

e..un con |t|
i e R 0 B e ek g, 2
tert-bittylgiyEine, Esphe@lgwbmemaﬁﬁmmﬂ&hhé wn{eﬁ{%@il
h Igﬁ eiﬁ& nt| on provi des novel ounds

pheng, %‘:E%es phey %‘PP%I SAECOFIY; E*'Phﬂﬂé’l%@pﬁge,fﬂ—aspawmcr aaiée-tert-

| u t rus.. [Jhe
b AR S I BB LB Tept 1 cat on
| amnmywlupmmnacmgokm: i,y PR Ao Byl M shcchibokAR! ASAIoN,

pendent RNA po] yner,ase. They A aI SO

l,ud .
amldoﬁfﬁ‘flg?%t%’?‘%'\lﬁ‘o ApEYelolqueing) 1 aminenyclobexaneearborylic acid, L-
serinaRd Heafial 'IPHe_s?tfed,f B bk G e v 'afbo?c?f"c acid estets of the amirio

acids, stich as the methyl estets, ethyl esters and the like, can be employed in the above

reaction. Subsequent hydrolysis of the ester grotp to the carboxylic acid using
conventional reagents and conditions, i.e., treatment with an alkali metal hydroxide in an
inert diluent such as methanol/water then provides the free acid or acid salt of a
compound of Formula I. In addition, conventional amidation procedures can be used to
effect amidation of the carboxylic acid. Such procedures entail reaction of the aeid or

activated form thereof with a suitable amine under conditions to effect amidation.
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[0092] Conpounds of this invention naybe used al one or
in conbination wth other conpounds to treat viruses.
WRIMH1%¢8 at i on and Phar maceuti cal Conpositi on FEHY83004/017856
In general, the conpounds of this invention will be
adm ni st ered in a therapeutically effective anmount by
any of 'the accept ed nbdes of -administration:for agents
that serve simlar utilities. The act ual anount of the

_Ut,ﬁgﬁ;oyﬁgqu lzfimg “the active
1'ngredi ent:: ‘NIH% epen P%'Lupon nurrerous factors. such as

t he severlty of the disease to be treated, the age
Utilify rel ative health of the, subject, the potency of
the conmpound used, the route and form of

UL B AR SR AT LN
anﬂv‘iﬂabﬁrtﬁnt@%cluﬁﬁ&%ﬂﬂwvfﬁ&&@ﬁﬁﬂig‘ ﬁﬁfs@’mﬁflfag ﬁ@r‘ @gﬁﬂ[ SThe
or mu ]

of conpounds of

_ comgmggs p ¥ i inpentioniinkibi rv;:ahrephcajloﬁ(byrtghxbﬂ:mglme enga;mms mvolved

in PNAE Ab e RN TebdgrRRaRiimoska. {hevuRenap tahibt otoer

enzgmepuum infth 4utivith oV pRIEQRLHVA bt ﬂcﬁﬁ?vzﬁﬁﬂé ?iréa&:@r ed as
phar maceuti cal conp03|t| ons by any one o
foldog ng rou oral, systemc (e.g. t ransder mal ,
i nt or WPQ wsls o€ this inpention mpybewsed akine e imcombination
mﬁg&g@@ﬁﬁ%gm %rvﬁ.}igégous or subcut aneous)
adm ni-stration. fThe preferred manner- of administration
is oral using a convenient daily dosage reogi men that
can be adjusted according to the degree of
affliction. Conpositions can take the formof tablets,
=Dl |.l S, ..caps senmi.so] ids, powders, 25 WD
Ad@%ﬂi’@%gﬁ E&T‘BS%MPLQ?B’J@SI@&M ai-ned rel ease

“formul ati ons, sol.utions, suspen3| ons, elixirs,

" aefj08sd}s, or Mpén&raee coRRRIARS bEthEs 1‘&%}13%?1'&111% dmérgstered in _

—Another “pref erred manner for "admmrsterTng

a th%}?PeWﬁgY Pﬂ’@téme |amounsb)r an}abﬁ:the amepféﬂlmodes oﬁadxﬁf.nfiﬁfahbﬁ Q‘or

d I
oo URE S gl BT 1B AL ARSI o RS of s ion
» EHRCOHH i cﬁ&ﬁl Al
e fact g)rgﬂégﬁ%h as the pe%%hgb%fﬁﬁ%%gg gagm ni sc?%g;{?%én&gﬁg Ofﬂm

aitteatsr the pgoand welative hgalthuafthe saisiect Fihe pdhty of the

admiltistered witge tiamthncs a@ﬁﬁl préfefably Sitle Cﬁ'%vﬁ:edi enser for

adm nistration. There are severa types
f@@ eutical inhal ation devices-nebuli zer i nhal ers,

dose Therrpgntically ekfieytive zmatndsy of qmmmmnds asﬁiédrﬁm;la L Ia,

T, 6 0 e Y R O 5 e e of

the ramplennpenﬂag; ®drd p&eﬁrdblﬁ Bogh Mﬁb 1 to 10 mg/kg/day

[0095] In general, compounds of this invention will be administered as
pharmaceutical compositions by any one of the following routes: oral, systemic (e.g.,
transdermal, intranasal or by suppository), or parenteral (e.g., inframuscular, intravenous
or subcutaneous) administration. The preferred manner of administration is oral using a
convenient daily dosage regimen that can be adjusted accordmg to the degree of
afﬂlctmn Composmons can take the form of tablets pﬂls capsules, semisolids, powders,
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to spray as a mist that is carried into the patient's
Mo@% ry tract. MDI's typically are fornul ati
pac aged with a conpressed gas. Upon actuati onPCT’H§2°“4/°17836

devi ce di scharges a neasured anmount of therapeutic
as thus affording a reliable

Susﬁg‘f"ﬁaef) %? Cfg resél%esgﬁ? REons: § ‘éﬁpe%wn@m@fs a@@mls or gy other

r
D B R ] R fr BREGRL dhledfor Rl fhind cblyBunds of
thigi lnsqmtmaus) inhakation s Thizdsan dfﬁa&utwg nietioat fmn- Elalutendgfh&herapeutzc agent

In.order to, ac e flLow ng powder, the
duq&:ﬁglt%gag&ﬁmrat%g%t fsee ];}of:éﬂ éﬂégiﬂﬂ an exci pi ent
such as | actose. A neasured anmobunt of the therapeutic

- ag EENJ%F St or §fe bhbice SRABEHEGHP Héi?eﬁﬁgm?] ?m%tﬁ:%ﬁﬁ&%uch as the

each actuation 0097J Recen armaceut 1 cal

moﬁ%ﬁmﬁtﬂﬂmm apd mad&ﬂfcédlmgexf theedmg substingef Bor delivgsy via

QQr ypon the
mh%??%%. mﬁ’ﬂ%’i‘d o%ea@ tﬁd1 3‘591@%??15% Fepeasin, #josol
propdll%nh&aﬁldi*ﬁ pbﬁ&er&iﬂlﬂﬁ@é‘cﬁd %ﬁt@% éultﬁble dﬁ?@ﬁ&;@i haﬂﬁ%%tﬂne There
size. For exanple, U S. Pat. 4 8 describes a
are ngqu pharriagentisabinhalation dwmﬂ}—lmbnhzen: limtmlers, thétered dose

SR g BB o
highraelocigpdie tiak esused thS thdrdieutibagerts Mﬁc@% ﬁ%ﬁ%’neﬁ‘?ﬁ a ﬁhﬁﬁ form)

roducti,on of a pharnmaceuti cal formulation in.
10 SPIRY ag p iefsisthaksic sareied ingo the neéwn*zecbspwonamawm E;@lcally are

| fornéﬂr ﬁé@@&k&@éﬁ@a § c3 é?ets Iq ng‘laglo g‘};o"él)p?gﬁxaﬁ &ﬁ? ﬁs et sc%arges a

measesil Lammmt of uherapetrt{betfgﬁﬂﬂgvéd hfttsse A3 iads ﬂfbr&ﬂgta reliable

- xhi . remar kabl y hlgh bloavallablllty ah

metf RSt o L agort. TPl glmenses fhcrspsotip s i the
forn?f)f % kﬁn pox!v@erﬂ};‘ ’caﬁJbe d rgfq épv sgaé%ltngbﬂsg)tuatory air-stream

one: p arnaceu

durlag brqaﬂ:ﬂng by ﬂtmdmi@b [Te orlee tPachidve & M g%‘w‘aer %iéjtherapeutlc
and do ‘not 26 WD 2004/ 1086

cgefas i B QBGX°1HWE$@QI391@FQS§(:UA e AT of the
£ | | |
therRRRRL 'aﬁe%a%ﬁ‘%?cﬁ% M0 81 MRk, b, chfh el

sem solid or, in the case of an aerosol corrp05|t| on,

gad0MA exci Rezantly; lphan%ag:ggmag ﬁ?i'h:{&ﬂatiﬁma hh@b?nk@rﬂﬁ&d
ol i armaceut i ca

°SP38%?@V§JP%?1‘E“§S F‘Wg eflﬂi‘épgqré%[i é‘@hmhaé upqrathe pnngllpLecib@'te
bioak/ai f.l 0 chal k

ioa @%Hgﬁé@ é:gﬁ Be n;'i%b?gﬁagg{? b ﬁfsc%c%gldgfthé ;%Ber% on elgaer eASIng particle
sizeg Fybé’ia@llplﬁthsPﬁaNaI 49,1 03@88 deﬁcﬁbém plstemackutiel Bkhillation
h mlk apdt l.i ke. ui d and semsolld exci pi ents”

a“ﬂ%yﬁ%’é«’ St L e e P db000 s iy Wi the W" material is

v,

uppeted gngucﬁ]bﬁgg{eéd @Qﬁ%ogg,%éaam olr:agsy g ;LQ{ Rb. 57195888 tescribes
the production of a pharmaceutical formulation in which the drug substance is pulverized

past

to nanoparticles (average particle size of 400 nm) in‘the presence of 2 surface tnodifier
and then dispersed in a liquid medium to give a pharmaceutical formulation that exhibits
remarkably high bioavailability.

[0098] The compositions are comprised of in general, a compound of
Formula I, 1a, Ib, I, 11T or IV in combination with at least one pharmaceutically

acceptable excipient. Acceptable excipients are non-toxic, aid administration, and do not
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! . . . .
origin, e.g., peanut oil, soybean oil, mneral oil,

sesane oil, etc. Preferred liquid carriers,
WELAMYI8P4r 1y for injectable solutions, includePSTHS2Q04/017856
water, sterile saline, sterile aqueous dextrose, and

sterile glycols. [00100] Conpressed gases nmay be used
advegselif g theigppitisbeaelgolithe eomponngrafiformile lals; 8 dl, I or IV.

SuctPeibpibilE by 43367 U AR s soifd i B hEPRE X cprospl.
corppasitioas gasebanexdipientithais germfdlyt Aailabltbas ond af keih Meart.

descri bed in Rem ngton's Pharnmaceutical Sciences, _

edi y E rtjin. (Mack . Publishing Conpany, 18th

ed. [@ggﬁ) , [0P8 ?Pi‘-m@laaﬁ&%l exgfpiea gh.icgllalose, talc,
Elup TR, QerR gk, i dh, B, chil, ofiaf R, ARl seoarar
sodfwmn istehzitd, glycaid] manosteaate, sodinmahberidghtrigbsidenhilk whdghe like.

. basi s, from.about 0.01-99.99 % of a c ound of

Liogi 3 ngﬁf{ﬁi FOPGS gy b Pﬁeﬁﬂ&faﬁb&@ﬁog Arapyiene glyppl, water,
ﬁh&sﬂ%?@%ﬁg lrérﬂ’a%gllljl?f]%a{:lﬁ aéexcii pFE%ng Pr e?’%&gﬁ?,‘% otrﬁ%nthetlc :
originsg@ upehnutoibrsoybean ail, meindreldl, sefameadiby wtc. Préfemed Yiquid carriers,

Pt B o AR Hetnqitonn Watee St Safi sBeAcous

dex@gg@@h@g@;ﬁheél ¥6ls EXAMPLES [ 0102] In the exanples
bel ow, the foll ow ng abbreviati ons have the follow ng

meani n&ﬁ. I f an abbreviation is not defined, it has _
i t sSI0§EMHr al | y Campegssastizaseemay hgused iBNisperse a compound of this

N T AR N T —
dioxiBeyg@t ri azol - 1-yl oxy tris(di met hyl am no) phosphoni um
zhexaf | uorophosphate DCC = d cycl ohexyl carbod i m de
DI EA = NN-diisopropyl et hyl am ne DVEM = . o
D, U030 sNbdtheééméé’éq phamgestigah expiptengpend their formulations are
desEHBBARRhBAPBAY Bharmaceutical Sciences, edited by B, W. Martin (Mack

Publishing Company, 18th ed., 1990).

[0101] The amount of the compound in a formulation can vary within the
full range empioyed by those skilled in the art. Typically, the formulation will contain,
on a weight percent (wt%) basis, from about 0.01-99.99 wi% of a compound of Formula
I, Ia, Ib, IL, 0 or IV based on the total formulation, with the balance being one or more
suitable pharmaceutical excipients. Preferably, the compound is present at a level of
about 1-80 wt%. Representative pharmaceutical formulations containing a compound of
Formula I, Ia, Ib, II, III or IV are described below. |

EXAMPLES
[0102] In the examples below, the following abbreviations have the
following meanings. If an abbreviation is not defined, it has its generally accepted
meaning.
AIBN = o, 0-azoisobutyronitrile
aq. = aqgueous
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DVSO = di j net hyl sul foxde ESI
ionization g = gramh hours
WO 2¢d/18868Nr omat ogr aphy M nol ar

el ectrospray
HPLC = hi gh perfornmance
M+ H+ par ent’' reCI8US2004/017836

spectrum peak plus H+ mqmm nul | i nolar MOH = net hanol

ng = mlligram mn. = mnutes nL milliliter mol =
BOPI linole. M5 = mass spBgizbuiizoMN-ylegr mal. pfp = pent af
| uor ophenyl radi cal pfh-j@(duﬁgth_lﬁﬂﬁ@s%hoﬂﬁbnmmds per

square’ I'nch “t “Bu“t'- buyﬂexgﬂg&g hod gmgmup TFA =
| fl.uoroacet.i-c acid.: ] L.=
25 ol i ters nm nanonet e‘N{t}ﬁ:&E 21’{1%‘11{11[\188 =

! :
romosucci ni m de.  NTAZ ..eﬂ c d NTP =

D%ﬂeotl de triphosphat @‘ﬁh&i it g‘ ”P‘?eél

DigF i othreitol EDTA Et kN h raacetic acid

L | nternati onal— uri t@&methylsulfoxide
ESI _ = electrospray ionization
g = gram
h = hours - o EE
HPLC = high performance hqmd chromatography
M = melar '
M+H = - ‘parent mass spectrum peak plus H
mM = _ mlﬂlﬂlOlaI' : .
MeOH = methanol
mg = miiligram
min. = minutes
mL = milliliter
‘mmol = millimole
MS = ‘mass spectrum -
N = . normal
pfp = pentafluorophenyl radical
ph orgQ . = phenyl
psi ‘= pounds per square inch
+-Bu_ s = .. t-butyl protecting group .
TFA = trifluoroacetic acid
THF = tetrahydrofuran
pL = microliters
nin - = nanometer
+ nM = nanomolar o
NBS = N-bromosuccinimide
NTA = Nitrilotriacetic acid.
NTP = - Nucleotide triphosphate
mM = millimolar
DTT = - Dithiothreitol
EDTA = Ethylenendiamine tetraacetic acid
U = International units
ng = microgram
"HBTU = O-benzotriazole-1-yl-N, N, N, N -tetramethyl-
uronium hexafluorophosphate
[0103] . Set forth in the examples below are compounds and intermediates

useful for making compounds of the present invention.
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g = nicrogram HBTU = '

O benzotriazole-1-yl-N, N N, N -tetranmethyl - uroni um
WRERH 1986 ophosphat e [ 0103] Set forth in the exBEPIE04/017856

bel ow are conpounds and i nternedi ates useful

for

maki ng conpounds of the present invention. 28 WD
2004/ 108687 PCT/ 1JS20045¢héAtb4 -Schene. 4 : Ex 1
Step72-~I\/EOH:FF59' H~FNC-\ / O—|Ex| -Ste"

wI\/EO H Exsc PBxesehiz0 NN\ 2" .53 52 T

Ve MEEX £ STEpBTT i MERT S

OOteu6456 "FF I\/EO,"‘ . Step. 6
tst s 56 tBuO 57 tﬂiugﬂo i FFO

538 1Ex1 m Me. 1-

Ex1 step4 MeO N

. F

R ® e o on
vt asal QU ot
.HN _.N

HO N Ex 1:Step 12 H
T D HO /" cooH .

{ "
HZN 0 ~ ﬁ s

“Br Br.'kk' s

L stepr 0 0-tBU.O OH

MeO ~i P\
N\ /

\-@- BHHZN

- Ex1:Step 11




HONHNY NEx 1:Step 12 O HO OON |~ N HZN 0 HZN 60 H

61 29 ... C WD 2004/108687 PCTI US2004/ 017856

W@ERe4{1b883 Pr epar ati on of PCT/US2004/017856
2-({2-[4-(4-Carbanoyl -4' -chl or o- bi phen- 2-yl net 4oxy) - 2-
fl uoro-phenvll- 1-c

cl ohexyl -1 H benzi m dazolmxﬁn%nlbqnyl
am no) 3-(5- hydrox -1 B indal-3-y

prop|0n|e aC|d
; ""J‘I'U{ 1}-

4- C,yclohexyl _a_mmadhwe]ﬂbﬁde(ﬁcmgomml ester
(Conpound 50) [0104] Met hyl 4-chl oro-3-nitrobenzoate
(25 9, O08dHdndPhdoverprdisonds ¥ethe fbﬂoﬂ}ﬁ(ﬂr&&@uﬁb) and
cycl ohexyl am ne (25 ni, '0.243 nol) was added. The °

1. m ﬁt ?ﬁ’@?la.ﬁ]‘ihb 13- Eﬂrcﬁ)t Pg eg{m{/é gafé'oleftgléw Olggollilltlt? gﬁ)

e precipl
f i [(11104] i on, mlﬂﬁdwhlbﬂ@ JaitRbeanshidl(25as] 0110 6@holpwas dissolved
?und 50 (32, 99% ., MS (ESI) 279.13 (M:+ H).
mDszéa A#nhde éqbémélﬁpquaﬁﬁmﬂb&% ‘wokvas a«ﬂé@% hedBiKEe Was

mpou wgg ﬁ%“%‘ﬁﬁwgﬂ 9"% tﬂ%ﬁfﬂgmgl%gw?%r % %)gﬁe[a(?o}%@ed by

mum&wma it syatenvad didRal pe(cbBfoup 50 rmen gHO%RIMS GEST)

-~ nnute The reaction was filtered: through Celite and
279'&&?0%&% on was evaporated to give a brovvn solid (9.4

g, 99%. M5 (ESI) 249.17 (M+ H. 3.
2- Fl uor o- 4- hydr oxy-benzim dic acid nethyl ester
2. ( CBrnined-599lohéxylifiinazhdHzoter avid nhethyloostdrd Conmpiount|5d or
3.5 , 25.89 ) was dissolved in anhydrous MeCOH
Co mipfe‘agr.a% ‘%ﬂ%ﬁﬁﬂhg@ol ution was bubbl ed with anhydrous
hygyzesgn chl uid 50 (16, i hydGBnated i
teﬁ‘lper];ture f@gﬁrlﬂy:ourtﬁ sfqg’ﬁ.é’?%?er & by ated in MeOH
(130 mL) over 5% Pd/C (150 mg) under H, for 30 minutes. The reaction was filtered

through Celite and the solutxon was evaporated to glve a brown sohd (9 4 & 9%) MS
(ESI) 249.17 M+ }F)

3. 2-Fluoro-4-hydroxy-benzimidic acid methyl ester (Compound 52)

C [0106] 2-Fluoro-4-hydroxybenzonitrile (3.55 g, 25.89 mmol) was
dissolved in anhydrous MeOH (100 mL}) and the solution was bubbled with anhydrous
hydrogen chioride at 0 °C for 1 h and at room temperature for ﬁ;rther I h. After
evaporation of solvent, the solid residue was dried under high vacoumn for 2 hto give a

crude compound 52, which was directly used in next step reaction.

4, 1-Cyclohexyl-2-(2-fluoro-4-hydroxyphenyl)-1H-benzimidazole-5-carboxylic
acid methyl ester (Compound 53)

[0167] The crude compound 52 was dissolved in anhydrous MeOH (150
mL), Compound 51 (4.0 g, 16,11 mmol) was then added. The reaction mixture was stirred
under argon at reflux for 16 h and cooled down to room temperature. The precipitates
formed were filtered and washed with water and dried under high vacuum to give the
compound 53 (3.2 g, 54%). MS (ESI) 369.17 (M + H").
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evaporation of solvent, the solid residue was dried

under high vacuumfor 2 h to give a crude conpound
WO2004i864 was directly used in next step reactPGH{US2404/017856

1- Cycl ohexyl - 2- (2-f | uor o- 4- hydr oxyphenyl ) - 1H benzi nm da

zol e-5-carboxylic acid nethyl ester (Conpound 53)

5. [ 03(Bionid8-maéthgBbaniohoatid r2butyd estes e@bmgdund 54)
anhyeér:ous I\/bGH (150..; nl):... Conpound.51. 4

8has thé raaub%m benggicacsH3m &:t lﬁ%? ﬁ'tv?% -Wéesnded
él%&ufai&m}oagwﬁﬁé{; ﬁncﬂeﬁi afgogor M d .26 e%%taueewﬁn

nrperat ure ecl p t ates ered:’
folloamad bymikiﬁdmvmftobtamcmmw(l BmL et rovdetentyiegituseaThereattion

e o B R b

e R e e ﬁﬁeﬁé@%ﬁfﬁgﬁw%g
was gyapbfated. Thenmedijueaas chsss)ﬂmddn dnhydnousFiH (2% L) and cooled in an

oS SR O i B PSR 588 7 D ol

(20 IGJL% %«&ad@dt d:&@@ﬁg Leope rfﬁﬁwescucﬁffﬁmhﬁe %as Qfirred ot

stirred om tenperature for mn. and oxal yl
tempeindtors fie 1 (noa:si wtt):r (9 mhhwmdﬂadpﬁhmmmwaﬂ @xtrmted wath

room rat ur e .for fur

h
EtOB] P Rieeninbed whoRatisd W ame o e and gt 6y amydpous
Mgsmhmep %gf&%g%? s%ﬁn?ﬁﬁvﬁﬁﬁi wek bainBd 83 98 gpm%) Ms {ESD

sol ution sium tert-butoxide (3.
272.76nG@M)+ Fi).anhydrous THE (20 nlL) was added dropW| se at
0O C. The reaction mxture was stirred at room

tenperature for 1 h, and water (100 L) was ‘added: “The

6,3 &tﬂfﬁneﬂ@%&ﬁdﬁ&wﬂbm& adid Qw-ba eﬁ%ﬁ g(]bﬁlpﬁhﬁé 85)
was washed with brine and water, dried over

“anfi§i%us Ngésmqufeqon@@ap@ﬁéﬂ &%goﬁ T8 eV~ brown

brorfysuciifinidy G 775l et b U 12 bl pfe o

carbSﬁ Tté?iaaﬁﬁ?iﬂ@ g@(}ﬂ) abxefluk §:0%™h dhdBosledrdyvef tcﬁ@ﬁ”ﬂﬁamﬁcrﬁtﬁre The
(1.83 g, l).,.N bromosuccipimde (1.38 g, 7.75
reactmtr)ncfamjwae Bitered anh filjrate waspasses] firaweh asghort calpmmand washed

it PSS B Sl Bll e Bt Ao v

(Esp)@glfﬁgl(l\ﬂ.qp)and filtrate was passed through a short
. col um and washed w th chloroform After evaporation

of solvent, crystals were obtained (0.23 6,98%. M5

7. ( E%' f4-&51])'r0m0-%Mert—b'ﬁtoxylcarbonyl-benzyloxy)-z-ﬂuoro-phenyl] 1~
" eyclohexyl-1H-benzimidazole-5-carboxylic acid methyl ester (Compound 56)

10110} A mikture of compound 53 (1.0 g, 2071 mmol), compound 55 (1.9
g, 5.43 mmol) and K,CO3 (0.76 g) in anhydrous DMF (40 m1.) was stirred at 80 °C for 2
- hand cooléd down to room temperature. The mixture was filtered and washed with
CHCl;. The filtrate was evaporated to dryness. The residue was purified by .
chromatography eluted with CHCl-MeOH (50:1) to give compound 56 (0. 84 g, 98%)
MS (ESI) 639. 15 637.15 (M+ m
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7. : {
2-[4-(2-Bronop-5-tert-butoxyl carbonyl - benzyl oxy)-2-fl uo
WO 303163637 ] - 1- cycl ohexyl - 1H benzi m dazol e- 5- c r¢XsH§A0042017856
acid nethyl ester (Conpound 56) [0110] A m xture of
compound 53 (1.0 g, 2071 nmmol ), conpound 55 (1.9 g,
8. 5. 234uky-Bit mﬁn@m’zﬁﬂﬂh-biblﬁﬁ@?ﬁﬂétﬁo%l—ﬂﬁﬂﬁb-pheny]]-
”L% -CYARhekyIL1] ﬁhﬁﬁ@a&lé-gfca@boﬁlﬁ% FRRY Cbﬂiggund

't énperature he “m xt' urewas’ f‘l tere and was:h
with,.. CHC13. The filtrate was _evaporated to dryness. . .
Th (E)lrlé]s id u e mgmpma dfi catipbymd &6 (@45 oY T B aiyoldl dittdorobenzens.

boroggg/%c]n Eg?_lm%@g a}n_é?%&@;#)_‘ﬁ% e e n%msglfeg@ toh%ne (25 mL)
and RADH gff)lx%?z %n&ér“% avy Réie%%é NHQ%ES](PE; (2. 5 %Lgh was a dcd The

2-[4- rt- But ylcarb nyl , en-2-yl neth
reacbmyl)mmzfel Wi stirgekden 70 PCImldgnﬁrgtbqurllélhﬁddmmnladl dibmﬂbeoﬁn

teml:fqﬁ?r box ? e\%‘%lﬁfd%m% &?\é%lvgﬁtﬂr e és%lrg;o ynd e}i) b)l 2o 1!11:0 oraphy

i b TRASIEN o101 o 570, Mo (5

(M -HJ.MeOH (6 nl) under argon. 2 M Aqueous NaHC(IB (2 5
nit) was added. The reaction mxture was stirred at.
70 C under argon for 16 h and cool ed down to room

9. temqar A ghfhoi e hRY-ap - LA bthoRY ) 2 Hiorb

8}’%“%" yi e%nig%%pou g‘%?m%yhgwﬁelgg%i Bsebr e

6611)12[6] (M +Tid)a sddutich cﬁfébom@ound 57 (0.3 g) in anhydrous -
Car bo -C or o- " I met hp -2- orQ en
dichlorgme %Teq éﬁ&ff iHpcradistie 2k bﬁ@y{lﬁ ey s

sﬁrré:ﬁaétt}%mg&%gér ﬁﬁ"é’fﬂ}qtﬂ‘ WRB evaddidtet. of-lé‘a venB @lsHlid YRs. %tamcd

oun I'n anhydrous dICh or onet hane (10
(02815.&,98%) h»thI@:SIDﬁHM@daH*)eU c acid (10 nL). The
mxture was stirred at roomtenperature-for-1 h.
Af ter evaporationof solventa sol i d Wwas obtained

10. (0 §§4—Ct?m%§lﬁo lmcﬁﬁb)bléﬂe%d 2-“?101’0 -1-
glesencit Rk I
a? feL13et hyIOI ggiaesool(l@nmgmzj}ggﬁd 58 ][(?).1& 8] 0.794-mnsal) mtanhyndrous
0 co oun ™n ous
DMF £5 mb) mo qmeseﬁp%eéﬂégdwmm aﬂét’fé/

¥“ﬁ]§ Ch{eak S0 n%xﬁirc d
hﬂl&oq%%%taﬁq r 2?\%%2%& gp dééﬂgn Eérﬁﬂi ?ﬁé‘act ion m xt ure Wéismc
at rodhd tem@erature for 8 h and then2 M NH; in 2_fpropgnol (2 mL)was addcd ‘The
mixturé was stirred at room teniperature overnight. Afier evaporation of Sol&ent, the

residue was purified by chiomatography eluted with CHCl;-MeOH (40:1) {0 give a solid
(0.15 g, 83%). MS (ESI) 612.19 (M+H"). |

11.  2-[4-(4-Carbameyl-4’~chloro-biphen-2-ylmethoxy)-2-fluoro-phenyl}-1-
cyclohexyl-1H-benzimidazole-5-carboxylic acid (Compound 60)

[0114) Compound 59 (0.12 g, 0.196 mmol) was dissolved in MeOH (6
mL) and 2 M aqueous NaOH (3 mL) was added. The reaction mixture was stirred at 45
°C for 2.5 h and cooled down to 0 °C. The mixture was neutralized with 5 N HCl to pH. 3.
- After evaporation of solvent, the residue was dried under high vacuum and dissolved in

DMF., After filtration, filtrate was concentrated by evaporation to a small volume and the
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at roomtenperature for 8 h and then 2 M'NH3 in
2-propanol (2 nL) was added. The m xture was stirred
Wa2004588687 enper at ure overni ght. After evapor at P&F/EF2004/017856
solvent, the residue was purified by chromatography
eluted with CHCI3-MeCH (40:1) to give a solid (0.15
prodyct W& 4epadyted(HySL ) réke phagd\HP).C uﬂsﬁag buffer A {1% TFA in water) and

buﬁéq I%i} %gl;f‘% a@tqm%gqa)%[ofgﬁ Eh‘%{ l?uf% nIOgA) buffer B to provide a white
SOI“%@n/‘%oundd“:ﬁ(%_5 onﬁ?g'gg o—ﬁﬁlg) ggr ?gx{lzl ; agl 296 mol )

was dissolved in McOH (6 nlL) and 2 M aqueous NaOH (3

1. m?ﬁ%—?@f@he@g@o‘f e@l‘iarbﬁﬁv% gur : 0?@ ﬁ% é'?r%- yi-1-
ne GYslahesyld Hbenzimidgz -amj duyexenl foindol-3-
of yDcprepinnic atid lwdsmdﬂnnda&mmp@mdﬁﬂer h| gh vacuum

I f f
colPHST 7 ot o o el of v 6 (b id il 4fifarons
Dh{[gg%g?gtzggﬁlgg%%g? everggagﬁ?ge HPLC Sg??}gﬂ%}uf fer dgdfl%
triffuegaceiatak®OgiD), 0408 mmolfaep °C. (Thorrgarrion sukign was stiyed gt spam
tem; ;(%%10 8 bulf ];\ke; t$o 700 %%f %{5‘?6“{%8? %31 \ﬁli%\?as%lsms@fveg Etéﬁlc '(510 mL)

and ﬂre(s{)ﬁmbﬂu(aéw@ﬁm tafer (thﬂl) Qnd®iAEEBve? anhydrous Na;SO4.
ybnet hoxy) - 2- f | uor o- phenyl ] -

Sol vcmfwmwramtb Srymiess amlzrcméu@weathb@ d;slsgolﬂaﬁmmﬂwétmlsﬂw &

L) SSEBORRPropBin 8 i GBI YN Bea ek e 0

ph) Wik ad@e(iﬁﬂam lsQlutish. aTHY AR wid\ired aftobn ié]ﬂp@ﬁa.ture overnight.
.Rresence of N N-diisopropylethylanune (0.1 ni)

Sepaatmt&cbfmbmpoundi by HPL6hwas adcordig®tonhe pMhctdge rftmujm3 Pb‘ﬁPatatlon of

conbopppat Lepradius Wk Pt vEq ybieDH G} atP SRt in - diovane

(0.5 v@éseadu@& ath SCOTNEELIRE G \rad BB ith Wer(DS Ol anidi on

washed with water (10 ni) and dried over anhydrous
Iyophizebin gVSalwbrinomgowdmpﬁﬁangdii%) dryness and resi due
oxytr

vva t.hen di ssgol %ﬂs 880 (H,dJ=
7.5 HonB myap&dp% Ha, S HM 1&0% 20, ray 390 (I,
dd, 5oRJt BHZTRES M dids W%Hzm?m} tth % 3 HDelpe7ASH, m),
7.17dUH; ad.ghe2.1, 1240:H sk BA0s1.02 (BHm); 688U dbl~ PRLEZWEST (1H, dd,
J = RL8AENNG. 12 G2HNS), A66AGANIEL ho), 41040 @pbirat B.AA (2, d, J=4.8
Hz), 200220428 0m), Thes- mlsegmt myaﬁéﬂgms Qb @ B4L N2 VefEH ng)Z MS-QESI)

sozgglcb g!‘;l(iﬁffl.ﬂ'g i oxane nlL) was adde
The sol ution was dil uted W|th water (25 ni) and
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| yophilized tio give a pale brown powder (15 ng, 149%.
[0116] "H NVR (DVSO-d6) S 10.48 (IH, d, J = 2.4 Hz),

we.2801/108487 d, J = PCT/US2004/017856

7.5Hz), 8.27(1H, d, J=1. 2Hz), 8. 16(| H, d, J=1. 8Hz) , 8. 11- 8. 08
(2H,m, 7.97(1H, dd, J = 2.1, 8.4 Hz), 7.88 (1H, d,
J= 7.2 Hz), 7.63 (114, t gchemB.§ Hz). 7.52-7.43(5H,

m, 7.17 (IH dd, J =2.1,12.0 Hz), 7.10-7.02 (3H,

in); 6.88 (1H 'd;d = 2.4 Hz) 6.5 (1H: dd; J-= 2.1 -~
8.4 Hz), 5.12 (214, ls) 4.66-4.62 (1H 1, 4.§0-4.00 . .
(1H, m, 3. , = 4.8 ), 28214,

m ,% ) u & é\g (83402
%84‘/ 68¥- _4/ 017 sk ~(\ Ex

20 Steply, BEX.2: L MaoN MeO \: /- o HO O
NO HOE Step 3 0 N-f L1 IN-

HO 0 63 N O ~ N 0 HO' :: | /4
Prepar ati on of 2[(2 {4 14' - Chl or 0 HO

4- (4- hydroxyl -pi per jdine-1|-carbonyl ) -bi phen- 2-
yl met hozy] - -quoro.henyI} =1- oeIohexyI-IH—benFZ|n1da Q

| e- - car bonylysabif gT-

hyd?’x ["\ r%r%ep-ronlc aC|d0 ;
(Qem’%@— chrepm 2 above correspm
foll owi ng R edurl
2- { 4- (43 Ch\oT 0- 4- (Rydr oxy| HYi ﬁ@qﬂcarb yI) - bip

hen-2-yl met hoxyy=4~o - NSO
cI ohexyl - H- em-Nzl m dazol e- 5,-_,@ Xy
ester (Corrpound 62) ‘

fl uoro- phenylyy
lic acid rrethﬁ

nﬁéﬁ-z#
nino]-3-(5-

Scheme 2 above corresponds to the followmg procedures

: 2—-{4-(4’-Chloro-4 (hydroxyl—plperldme-1-carbonyl)-biphen—Z—yImethoxy)-Z-

fluoro-phenyl}-1-cyclohexyl-1LH-b enz1m1dazole-5—carboxyhc acid methyl ester

- {Compound 62)

' ‘[0117] Step 1:Toa solutlon of compound 58(0.21¢g,034 mmol) in DMF
(10 mL) in the presence of N,N-dusopropylethylamne (0 12 mL) was added pfp
frifluoroacetate (0.12 mL, 0.39 mmol) dropwise at 0 °C. The reaction was stirred at room
temperature for 8 h and evaporated to dryness. The residue was dissolved in EtOAc (80
mL}). The solution was washed with water (10 mL x 2), dried over anhydrous Na;SO,,

and evaporated.

[0118] Step 2: The residue was dissolved anhydrous DMF (8 mL) and

4-hydroxypiperidine (69.3 mg, 0.68 mmol) and N,N-diisopropylethylamine (0.1 mL) were
added. The reaction mixture was stirred at room temperature overnight. After evaporation

of solvent, the residue was purified by chromatography eluted with CHCls-MeOH (40:1)

to give a pale yellow powder (0.2 g, 84%). MS (ESI) 696.23 (M + H).
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[0117] Step 1} To a solution of conpound 58 (0.21 g,

) in DVF (10 nL) in the presence of .
W%l@dﬁlsopropyl ethyl amine (0.12 nL) was added giGl/US2004/017856

trlfluoroacetate (0.122 nmL, 0.39 mmol ) dropw se at 0 C.

|rred. at, .1 00 raty re f
> B:X‘é i&’ FHperidpe- ﬂ]é%r&’&ggﬁ en-ggy p\t; xy)-z-
eoihepil}-1-grolohexsle] Bcheneiidagale %%mw RHiC \K_Hp@‘rpound

, x 2), dried over anhydrous NaZSO4 Cand

tedm@%%%%fﬁ%?s ALRE T ThE I

comp@mdﬁiﬁﬂ:cﬂmﬁﬂg toahelpficdhué frale pryhatiby besdmsodnd 6D ifflekample
were _added.. The reactlon m xture s stirred at room

L. m@lﬁpﬁ%twmgﬁ% 3.23:1682.25\MdEADi on  of sol vent,

the resi due was puri f| ed by chronmatography el uted vvith
_ CHC13- MeOH (40:1) to.give.a pale yellow powder (0.2
3. g, 29@44-]49%Chlobh }I-(3:Uyd2exylYigeriiiline-13¢arBOu P MpHaS 8 7
F’Clehﬁﬁ /-Zlﬂfi heﬁ 1}-1- cyclohexyl-lH—benmm1dazole-5—carbonyl)-
en(ﬂnﬁ A8Yy1) Prbpfoflic eid nyaidRbrde P

fl uorokﬁyp?yl cycl ohexyl -1 H benzi m dazol e- 5- car boxyl
i c [2i0j Cofipopnd 64 wab plephRd Tm W%@O(ﬁg,ml@, mmol), pfp

TR T AN
accoffifip Qgg&egﬂ&e ?g@lgg ?gep?%]ﬁof( Hf g:gmgcﬁﬁl@ 61 dhrmble 1. Yield:

6847 25,
46%2 [(2 {4 [4 -Chloro

ri di ne-1-carbon )é
- MRiPaish 1;%9/9#311%@ R G 6 Fiaks 826 1, s
, )s%eag,ga;ﬁ ),786 1H, d,J=7.4 Hz), 7.86 (1H, d, ] = 8.4 Hz), 7.66 (1H, s),
~ 7.604ne] =B.4 hﬁd*&ﬂﬁQl(ﬁH;m)j& 173797)(31}1;@;1;&1@:1{;@& 8.7 Hz),
_ 6.88KyHr dydtv 2l iH), 666@1&,01@61-&41, SOHRNE. Bo@ph s d.6544.68.§1H, m),

404%@3@&@3@ ﬁz@ 833915 (M, nd), mamwpm mpms 1.61
(6H, tnﬁ)l fi 13801, PR Gt by 858 3%6ésm|8)84
_ e hydroxytryptophan (97 ng, accordlng to

the procedure for the preparatl on of corrpound 61 in
exanple 1. Yield: 46%séﬁémb6H NMR ( DVBO-d6) 5
10:48 (1H, s), 8.77 (1H, d, J = 6.9 Hz); 8.26 (iH, s
806(1HFd J =9.0 Hz), 7.86 (1H, d, J—74Hz)

.86 ( _.J = 8.4 Hz), 7.66 (iH s), F7.60 (1H t,
” "‘QQ O488? ngi@ﬂ’ m Q7. A% )/@HD Ex 2:Step 2
ff? ae

, J
(IHNdd, 31 8. 4 N
S oo 46 TH Y

56 O-Bu” O . /O[ 0
HO

MeO
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404400(1H'rr) 3.77-3.64 (4H, m), 3.23-3.15 (4H,
2.23-2.20 (2H, m, 1.85-1.61 (6H m), 1.33-1.18
W?éﬂ?mﬁfﬁsﬂ/s (ESI) 886.33, 885.34, 884.33 (MtH) .PCIFbiiaed/017856
6 FF N\ OBr Ex 3step 1 ON\/ OBr Ex 2:Step 2
MON\ +-'" MMONG56 OtBUO 68 ~JNO HO'V FF ON
\IOBrEXSStepBNO]Etam@%INHNCCI]\I HO69NO

fl uoro- phenyl | -1-cycl ohexyl-I H benzi nl i dazol e-5-car bon
yl) anuriivhea §-dbovk eotyeshbhdsito dd foRowidgnoegduesi ¢ aci d
hydrochl ori de (Conpound 65) Scherme 6 above corresponds

1. to Z—{aﬁ Birénﬁwsn@ 12@6 PUpiFstidine-1-c eﬁrbon l)~ben? %ﬁh-z-. uoro-

Mn%i%d%&%-ﬂ rhoxyhiéAl T st

I
, ?lh f cyc ohexyl -1 H benzi m dazol e- 5- car boxyl ic -
ag if gumt hyl  eSdmpound (58;(01309 @go 283 lnirac(lj};alas @%ﬁﬁgéwoglsanhydrous
was di ssolved in an r '
( @aaeﬁg—i Wgﬁén% §£ MO mlwasadded. dhy nvmlrcwéeﬂmemﬁ room
tem Aftét'hfér for 15 Shdi'dy Eﬁﬁr r[%é%;}w:ehf rfﬂcefei’itdﬂé %veas @ggcjﬂved in

ter evaporation he T esl
dichtbremethane (3 mlﬁmdlDW(ﬁsmMne (3 rrL) and DVF (3 nl).

R AEE31 2 oo oetsmibe Hom e Hoilonova addes Vidriismsepyigthylamine (0.4
mL)Ae bt LBy eadlﬂwofﬁfpfélﬂﬁsﬁa&e%@t@z;%&)%tfé% Hnedeetion Was

reaction
‘stirred at room temperature for 6.h and worked up accordmg the procedure’ for .

preparatxon of compound 62 step 2 in example 2. ‘ __

- [0124] - Above residue was reacted with: 4—hydroxyp1per1dme (97 7 mg,
0.996 mmol} in anhydrous DMF (5.mL) in the presence of N,N-dusc)propylethylamme
(0.1 mL) according to the procedure for the preparation of compound 62. It gave a pale
foam (0.31 g, 97%). MS (BSI) 666.15, 664.15 (M +H").

2. 2-{4-[2—Br0mo-S-(4-hydroxy—p1peridme—1—carbonyl)-benzyloxy]-z-ﬂuoro-
. phenyl}-l-cyclohexyl—lH—benznmldazole-S-carboxyhc acid (Compound 69)

[0125] This compound was prepared according fo the procedure for the
preparation of compound 60 in example 1. Yield 95%. MS (ESI) 652.16, 650.17 (M +

HY).

3. 2—[(2-{4-[2-ﬁrom‘o-S-(4-hydroxyl-p:perldme-l-carbonyl)-benzyloxy]‘-z fluoro-
phenyl}-1-cyclohexyl-1H-benzimidazole-5-carbonyl)-amino}-3-(5-hydroxy-
1H-indol-3-yl)-propionic acid hydrochloride (Compound 65)

[0126] Compound 69 (0.17 g, 0.261 mmol) was treated with pfp
- trifluoroacetate (90 pL, 0.522) in anhydrous DMF (8 mL) in the presence of N,N-
~ diisopropylethylamine (90 pl) followed by reaction with L-5-hydroxytryptophan (0.115 g,
0.522 mmol} according to the procedure for the preparation of compound 64 in example 2
to give compound 65 (0.116 g, 74%). MS (ESI) 855.25, 854.25, 852.25 (M + H').

36



stirred at roomtenperature for 6:h and worked up
accordi ng the procedure for preparation of conpound _
W%%"“é’tlwsg in exanple 2. [0124] Above residue VR{sI/US2004/017856
reacted with 4-hydroxypiperidine (97.7 ng, 0.996
mrol ) in anhydrous DMF (5 nmL) in the presence of
NNROARTE opr opyH &IMRI(BRIBO-dgf 8 10.48101 Hag); 8r7di(hH, 8o + A2 Hz), 8.27
(1H,BN08.08 (11, d,dr=7.6¢1A) BRA(HY, 0 =07 4 CBAPRUSdI 1A, JI=t 8.0 8, 7.66-
762 Hah 7§mm¢@ﬂ3aa)9719(71% daVB=(1EE)6 869 71687 96430 om), 6.85

(1H d I=38. 2Hz),52 (2H, §);4.62(1H, m), 4.08 (1H, n), 376—3 62 (4H,
i S B 5 1SRG T P05,
(4H enyl }- 1 cycl ohexyl -1 H benzi mi dazol e- 5- car boxyl iC
acid (Conmpound 69) [0125] This conpound was prepared
according to the proce he preparation of
compound 60 in exanpl e%bw@:’ed?%% M5 (ESI) 652.16,
650. 17 (M + 3.

2-[(2-{4-[2"Brono-5- (4- hydroxyl pi perldF e-| -carbonyl)
- bQ ' L4 O- \@
MO)IE) @ VoL e 'exyIExIdHebE o 75- bny ) - Gi¥4RBrep 4

P]-B- V xy 1H indal - | Op aci d ——m
hydr och| or e/ (Conpound 65) [0126] Co ound 69 .17
g, 0.2 mdl ) was treated with pfp trifluoroagetate.

(90 L, 0.522) in anhydrous DMF (8 ni) i78 t HBU@refence
of N, N d| i sopropyl ethylamne (90 I) foll ovvedey

reactio zth L- 5- hydr oxyt rypt ophan éo 115 g, .
I) HCCO to .t oedureforth DN Qp i
48| n exg%ﬁ%_g_ to gi vd B 5
HQ 0. (ESl") 855. 25, 825785

H}) 36 0041 )8687 PCI/ US2004 [ )
“NMR (DMBO-d,) 8 '48(115!0 (1 J
-Hz), 8.27 (11 N-
8. 08( 111, d'_@ ), 7.87 _(1H,d, JH7. 4Hz) c€. 76 (u@
d, J=8. OHz 66-

7___62(3H nr) 7.35-7. 27(214 m,7.18(1H dd, J=1.4, 7. 6Hz),

'7.08-7.02(3H, m, 6.85 1H s), 6.54 (1H d, J 8.2
- Hz) 525(2H s) 4:62 (. leds. 08 (1H, ),

‘8 HL

'

X 1— < 3— 1 - gjﬁ-m '20 31 _% -'1-1-._ nvl)-
izyloxyliphenyl -1, olEzs- - (5 1. ol-3-
0 N Me( N 539_-@9@@@@_@9iihv rochlori e( ompound 6

. Scheme 77 '.al;c;x-re_éozmsponds to the _fo_llomng procedures

1.  3-Methyl-benzoic acid téff-bﬁtyl ester

| [0128] 4—Broz£o-3-methyi—ben20ic acid tert-butyl ester (0.39 g, 1.438
mmol) was hydrogenated over 10% Pd-C (0.5 g) under Hy (50 psi) in EiOAc-MeOH (4:1,
20 mL) for 5 h. After filtration through Cehte ﬁltrate was evaporated to dryness. Yield:
97%. MS (ESI) 193.28 (M +I—1")

y 3-Bromomethyl—benzmc acid tert-butyl ester
[0129] The crude 3-methyl-benzoic acid fert-butyl ester was reacted with
NBS (0.31 g, 1.726 mmol), AIBN (0.28 g, 1.726 mmol) in CCl; (30 mL) according to the

procedure for the preparation of compound 55 in example 1. After separation by
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FF NOEx 4:Step 5 ONO HONi i ~ NHNHO\ COOH \
~JNOi \ NO 71 HO' v H 66 HO Exanple.4 Preparation

W R004/108687 PCT/US2004/017856
2-[ (1-Cycl ohexyl - 2-{2-fl uor o-4-[ 3-(4-hvdroxvl - pi peri di
ne- 1-car bonyl ) -

chrohmtc?yam\e:lutpdh ag&l: (}:H(Dld—ﬂlzleﬁﬂ 60 ﬂa;whﬁdﬁrd(;f&ﬁh@ @).'OCEFW'W%S' 5
roxy H i ndo pi 0Qi G--acj dr.ochl ori.de
obtafreln B 1 ) Wk e soducs e Py FEGYR(ES H‘)-

Tm{‘@#@%ﬁ?&f‘%@?@?ﬁ%}‘ gL %ﬁ%enfﬁ g

tert butyl ester (0.39 g, 1.438 mol) was
3. [y oud e e s onybepey bR, 2 Hgro eﬁ%ﬂ&?«%;o&%w
t hPB‘E@W“@%“ﬂQ‘ -carbmhata@ldmtbé@ syfer §€empotnd 7dhess.
Yi 97% 15 Cﬁﬁ
3|- giro mat hyl™- nzofi?:5 3@'???’%%%5%?0 gvs éeracieef‘ﬂgﬁc%ee}

brommﬂbylaﬂaeﬁemb)&bldigﬂdgltg faxe'r .178 %}muh?/%)ree%cg ﬁf%@sgé (0.18 g) in
ea w .
DMy ?@z@) Afforging fo gmzrow@rerﬁey ﬁﬁdw% efrpampound 56 in Skample

L T8 QA ok IRa R ERY B S P I 5 v ompornd

70 ((PUISg)SME)@ESI’,lBS%BB (®h¥ Biat ography eluted with
CHC13- MeOH (50: 1), a m xture of two products was
obt ai ned. One of themwas the product (61 % pure) wth

4. MB1(C5RidhedfR2 (8- fiddrd-443L¢ 4-hitso CFRIEE-cBfonkyBL t NET
, 'SGB%%&? {gl{-fﬁ‘i:g[z ﬁﬁua gﬁ" iS3he SHARCH Biuha)

2 [0131]3 t er t CRuippayd J1 ks yrepasiizydmevinpduid MO0 IE 206
ﬁl ohexyl .5 . benzim dazol e-5-carboxylic acid
mmq%)eaw}v eidins (Homgo- 4 bmoel) wﬁﬁbﬁa)éa the pravedurs for the

pregfedhy Qﬁﬁfﬁ%ﬂzo. SERET e ot Bl b e sien

reacﬁélﬁwﬂh@ﬁé’ﬂﬁberqfunm%(o 18 g) in DM (8 m_)
Lng to the proceduye for t e preparation of
fpaaa d 56 ©PoussHdeeroduct washyrliplyred agqogHngip the produce for

the ﬁgﬂa%hgﬂ*cﬁﬂﬂ%uﬁ& b ﬁije%{ﬂTe PHEJg%vé’EQBh& 7% ﬂhggﬁd%) MS (EST)
_57227(M+H*) c

5. 2- [(1-Cyclohexyl—Z—{Z-ﬂuoro-ﬁi [3- (4-hydroxyl-plpendme-lwcarbonyl)-
benzyloxy]-phenyl}-1H-benzimidazole-5-carbonyl):amino]-3-(5-hydroxy-1H-
indol-3-yl)-propionic acid hydrochloride (Compound 66)

[0133] Compound 66 was prepared from compound 71 (70 mg, 0.122
mmol) and L-5 -hydroxytryptophan (54 mg, 0.244 mmol) accordmg to the procedure for
the preparation of compound 61 in example 1. chld 64%. ' |

[0134] 1 NMR (DMSO-d) 5 10.49 (15, <), 8.78 (1H, d, J=6.0 Hz), 8.26
(1H, s ), 8.07 (1H, d, J = 7.8 Hz), 7.86 (1H, d, ] = 6.9 Hz), 7.64-7.48 (3H, m), 7.34 (1H, d,
J=6.9 Hz), 7.26 (1H, 4, I = 12.3 Hz), 7.14-7.07 (34, m), 6.88 (1H, 5), 6.56 (1H, d, J =
8.1 Hz), 5.29 (2H, 5), 4.64 (1H, m), 4.09 (1H, m), 3.46 (1H, m), 3.19-3.08 (4H, m), 2.23-
2.20 (2H, m), 1.85-1.58 (6H, m), 1.30-1.26 (8H, m) MS (ESD) 77432 M +H.
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70 (0.118 g).!Ms (ESI) 559.23 (M+ H). 4.

1-Cycl ohexyl - 2 (2-fluoro-4-[3-(

WO 2403dPR68Y - pi peri di ne-1-carbonyl )- benzyl oxyl - PCT/US2004/017856
phenyl } - 1H benzi m dazol e- 5- car boxyl i ¢ acid (Conpound
71) [01311 Conpound 71 was prepared from conpound 70
(0.115 g, 0.206 mmol) SBuchemey8roxypi peridine (41 ng,
0.412 mmol) according to the procedure for the
preparation of conpound 62 in exanple 2." The product

was used for the next §tep reaction wt m further
rificationnnf 0132 ove fpude prod e
Meﬁm YPed 2 %rdl i@g uce f'glrgé @ _@
B' on nd Pl&0d- 5.? Ex 5:5tep 1
solid , 800 . I\/SsQE§ 572 VX (M+

2-1(1- C,yclohexyl 2-{2-fluoro-4-[3-(4-hydroxyl - plperldl
ne | - car bonyl )

yl ox§l] pjeqyl } - 1H ben@i mi daitol ¢ rbonyl) am no]
-3- Hi ndo Bpi ‘acid

Me@ir o ﬁ.‘ ( Compoun( c?“éG)

prepared f conpgesehz/1 (70 mg \ @- )E"%ﬂ?ﬂ“

L- 5- hydy0x yptophan (54 ng, 0.244 nmol) according to
the procedure for the preparatiof4of conpound 61 in
exanple 1. Yield: 64% [0134] 1H NWR (DVSO-d6) S 10.49
(111, s), 8.78 (1H, d, J = 6.0 Hz), 8.26

G1H, s), 8. OZGIH, d, J=7. 8Hz) , 7. 86( 1H, d, Q=6, ObR) , @ 48
% ,d, J = 6.9 Hz), ’@u ~112,.3
H N m. 6. 88 (1H, d?\©
8.1 7Hz), I S)E;SS&-F{SAO- 3 ceo9 (14, m,
3.46 (11%; 3.19-3.08 (4H, y2.23- 2.20 (2H, m,

185158,5(6H m,. 130126 ™ m. (ESI) 774.32
‘"( MrH ). 38 WD 2004/ 108687 PCT/ US' 04/ 017856 Schenme 8 ~
iz I\/EOONOZNHZI\/EON@Zm BN Cl I=x tStp 1 50 H
EslStep261H~--/Ex ept OMO\ / NMOI
matie 4P 5 q lohexvl-1H-benzimidazole-5-carbonyl

ammo} 3 (_-hv_droxv—1H—mdol—3-v_)—prop1mc acid hydrochloride {Compound 76)

Scheme 8 above corresponds to the following procedures
1 1-Cyclohexyl-z-(4—hvdroxyphenyl)-lH-benzimidazole—S-carboxyiic acid
' methyl ester (Compound 73)

[0135] Compound 51 (3 g 12.08 mmol) was dissolved in DMF (15 mL)
and water (0.5 mL). 4-Hydroxybenzaldehyde (1.844 g, 15.1 mmol) was added followed
by addition of Oxone® (4.827 g, 7.85 mmol). The mixture was stitred at room
temperature for 1 h and water (6 mL) was then added. The suspension was neuiralized to
pHOwith2 N aq. NaOH at 0°C. The prec1p1tate was collected by filtration, washed with
water and dried to give a gray, powder (3.4 g, 81%) MS (ESI) 351.17 M +HY.

2. 2-(4-Benzyloxy-phenyl)- l-cyclohexyl-1Habeniimidazole-5~carboxylic acid
 methyl ester (Compound 74)

[0136] Compound 74 was prepared from compound 73 (0.6 g, 1. 71
mmol) and benzyl bromide (0.407 mL, 3.42 mmol) in the presence of K;CO3 (0.47 g) in
DMF (20 mL) according io the procedure for the preparatlon of compound 56 in example
1. Yield: 96%. MS (ESI) 441.25 M + HY).
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7374 ON\{ OHNNNHO\ Nye ~~ ~ \ 11 Ex5: Stepd
HO OOOH 75 H 76 Exanple 5 Preparation of
WO 20041088fzy| oxy- phenyl ) - 1- cycl ohexyl -i H benzi nrciewsioe4017856
5-carbonyl | - am no}- 3-(5-hydroxv-I1Hindol -3-X)propinie
acid hydrochloride (Conpound 76) Schene 8 above
corresponds to the follow ng procedures 1.
g\/ l.ohex I-2 (4 hydrox phenyl) - 1H- benzi i dazol e- 5- ca
b )@ ¢ idnagle; Degbexylic acid
Co (fetrgnaund 75)3 g, 12 08 rrerI) was di ssolved in DVF (15

o WS o) Fapboutd ey SO FOaRaRE T € o

mmdla( aovetding (Hth8 pro@duré. f8Othedphratibh & f ebbUiet §G ef
roomtenperature for, 1 h and water 6rr1_) was t hen
Ylelﬁcﬁ?e/&M$ n&ﬂﬁ? @ Has neutralized to pH9 with 2

N ag. NaOH at 0 C. The precipitate was coI | ected by
filtration, washed with water and dried to give a
4. gr a&{[ﬁ(lﬂlﬁenzﬁﬁxﬁ- phenyl)-Yaty cloh®xyH3-benzintiddzolé-Skadrbenyd]-
ﬁﬂnﬁgns-rs-gwrme ihddF3-yDLbpimie atid Bblﬂbﬁaé gtsméound

oxylic acid methyl ester Conpoun
Conpound 74 was prepared from conpound 73 (O 6 g, 1.

71[0138hol ) afkbniyErny 76 lyas praperedCiratn Eomipourid 2P((hirg] 0.234

t.he ence of K2 47 i n 20 L
mmqrﬂwf&%ﬁy%ﬁw&am%é‘%séﬁrsegrﬁrsé Rl 4sshiieg yihe procedure fo
| theﬁi%m%f%ﬁ ipduBd 81T 8¢ eidd: §o%0 M5 (ES1) 441.25

39 WD 2004/ 108 87 PCTI Us2004/ 017856 3.

2 [msrz]enzyr O XH-NIMBNGDNIS Oy 5 1015V H; 8N b ariziz), 821 H; & J =
7.5 HDa8.00X M) d, Jaci 2 Hiﬂamqﬂﬂddﬂé% 9[00HZ)( B.00AHOdAd =7 $.2)\8.9 Hz),
7.76 2 EP@Te€9 HIIez) TSNMPRINGH, 4n) @14218079(&13 @75 8OMIH1A, J=2.1 Hz),

6. ssqfﬁoacﬂl;rngl R08 y8Ps 1§, 4.69-4! B0 913.21(2H, 4, ]
=3, 9:@% ( 3H, Iﬁw@f ggbr O %bgi 9%% 3 {4 ByiMs
(ESL, +BIéIn vl oxy phenyl )-1- cycl ohexyl -1 11 -benzi m daz

ol e-5 carbonyl]
' Scheme 9

O

&

Y@
e SR S

76 ' H

Example 6 -

f Compound 77)

Scheme 9 above corresponds to the following procedure

_ [0140] Compound 77 was prepared from compound 76 (0.1 g) according
to the procedure for the préparation of compound 59 in example 1. Yield: 74%.

[0141) 'Hf NMR (DMSO-dg)  11.77 (2H, br s), 10.43 (1H, d, J =2.1 Hz),
8.80 (1H, d, J="7.8 Hz), 8.29 (1H, 5 ), 8.25 (1H, d, ] = 8.7 Hz), 8.00 (1H, d, ] = 7.4 Hz),
7.86 (1H, d, I = 8.7 Hz), 7.75 (2H, d, ] = 8.4 Hz), 7.64 (1H, s), 7.50-7.32 (6H, m), 7.10-
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anm no} - 3- (5- hydr oxy-| Hindol - 3-yl ) -propinic acid
h&drochl oride (Conpound 76) [0138] Conpound 76 wa
MBAP%E7 f r om conmpound 71 (0.1 g, 0.234 mol )P%'F{H52994’0173°6
- 5- hydr oxyt r ypt ophan (O 103 g, 0.468 mmol) accordlng
o t he procedure for aration of conpound
7.04i{(BH sV B (L dyid 1 amms @5118 d,J i Bt 8. Ma@ﬂ%dd J=
2.1, 84 .54, §.P61(2H, 5)J4302.47 @3, m)9462 ((HH) 19 2K, d, J = 4.1 Hz), 2.30-
227128 n), BOBEIH, 14,50, 1187-1.83 KBH, @), A7 0-H18 (QHQm()I-M)S (ESIWS 29 (M
+HOLH, dd, J = 1.2, 87Hz);776(2HdJ 0:.Hz) ,
7.51-7.33 (7H, m, 7.11-7.07 (211, m, 68_9(|H d, J.
= 2.1 Hz), 6.58 (1H, dd, J =1.8, 87Hz),'5.26(214,
s), 4.69-4.61 (1H, m, SG}BemMOt) 3.21(2H,. d, J =
9 Hz), 2.36-2.22 (2H, n), 2.06 (2H, br s), 1.87-1.84 -

3.

(2 . 1.65-1.23 (4H, . M5 629.21 (M+ H 4).

Sene MENT Wy / / H N Q O-GOON C | HO CONHZ

MO 4\ 77 —Exarl,e, B1eBF efjar i on- Ex7:Step2
y-phery )1 ocTg 1y I

ohexyl - | HNbenzi m dazol e- 5- car bo acrd

~ [i-carkgnoyl -2-(5-ham oxy-1 Hinde-3-vl)-ethyl]-am de
hydrochl oride (Conmpound 77) Schene 9 above
corresponds to the foll ow ng procedure [0140] Con'pound'
77 was prepared from conpound 76 (0.4 Q) acco )

or t he preparation
Hog\)?@-w 7AYo EXTORP1]

)
. . ))
7.75 (78, d, 7 = 8.4 Hz). 7.64 (1H ss), 7.50-7.32 (6H,
7.10- 40 WO 2004/ 108687 PCT/ U82004/ 017856 7.04
.::.;(2Hrr) 7.97 (IH d, J =Ezampled = ¢ 56 (111, dd, J
f tpa 611 ({ Y-C¥clohek l-f-l- %-(1ap tha‘%n '-'-Q-ﬁ_[n% i -ﬁe -IH-
g. rijt_dilzq e -S:arb % E:_;_ _ 5%- i 311- -y :EF_’F

628. 29 (M +H).
Scheme 10 above corresponds to the followmg procedures

=

1. 1-Cyclohexyl—2-[4-(naphthalen-Zylmethoxy)-ph_enyl]-IH-benzimidazole-S-
carboxylic acid methyl ester (Compound 78)

[0142] Compound 78 was prepared from compound 73 (0.2 g, 0.57 mmol)
with 2-(bromomethyl) naphthalene (0.252 g, 1.14 mmol} in the presence of K»COs (0.158
g) in DMF (8 mL) according to the procedure for the preparation of compound 56 in
example 1. Yield: 94%. MS (ESI) 491.26 (M + H").

2 1-Cyclohexyl—2 [4-(naphthalen-2yhnethoxy)-phenyl] 1H-henzmm1dazole—5—
carboxylic acid (Compound 79)

[0143] Compound 79 was prepared from compound 78 (0.108 g, 0.22
mmol) according to the procedure for the preparatlon of compound 60 in example 1.
Yield: 96%. MS (ESI) 477.24 (M + H'),

3. 2-({1—C&clohexyl—2—- [4-(naphthalene-z-yhnethXY)-phenyl]—lH-benzimidazole-
5-carbonyl}-amino)-3-(5-hydroxy-1H-indol-3-yl)-propinic acid hydrochloride
(Compound 80)
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Schene. 10 N\ / OHONO \ / k - MO'Ex 7:Step 2
MeQ N Ex7stepl 73 78 HO/ N Ex 7:3teep 3 HN/ = - |
we 2“”#@%4 ]Jv>e 79 H 80 Exanple 7 Prepar at iRi1/6§2004/017856

cl ohexyl - 2-[ 4- (naﬁht hal ene- 2- yl net hoxy) - phenyl | - | H
be Al dazol Eompound§ wappmamd)fr@n(csnmymcbig/(go mg, 0.189

g AS R Eh BARARTE 51 b hlorice Coomound. v

the pﬂé}ﬂf@ﬂnrci&oﬁlpound 61 in example 1. Yield: 80%. - *
1 cl ohexyl 5 g | (napht hal en- 2yl net hoxy) - phenyl ] - 1H b B

14PHaz ol e- BMSOrds) &d0F4rtdHn) T =38z, 83h{bidns), 8.30 "
(14, ﬂaJ =[807 Hiz), 8C¥h(iY 5], .62 (HE, dat; & palr. 2,00 Fzin 98 SA(BH7 @), 7.78
(2H, @0J 2 897 HR), 76211, Xid, W=t1k5, B 4Hzpmm By QHnhapifahend, 1= 8.7
Hz), (00331, §), 7:081(4}mpH= 6.0 HA) &P@?-—-OFSFI% 351 QHL a8, J= 21

8.7 H), 3.94 DIV %n 3? i Hz!
5)2}1 %igesg ??Higfﬂfz%“ﬁﬁg )g , 1 46- gf%f%gﬁgf tﬁfgeﬁ%%w

1- Cycl ohexyl - 2- [ 4- (napht hal en- 2yl net hoxy) - phenyl ] - 1H b
enzoi m dazol e-5- 'carboxylic acid (Conpound 79) [0143]
Compound 79 was prepare goppound 78 (0.108 g,
0.22 mol) according t%c h%qelﬁ%rocedure for the
preparation of conmpound 60 in exanple 1. Yield: 96%
M5 (ESI) 477.24 (M+H). 3. H o 1

2-({ Fohexyl /23 [d- ( a@mg@kene 2. 10@40 kheny!
. EO LAl zkm dae 'R Exa:Stépz
- B-carbonyl }-am )1'33 PS hydroxy HT ndol - 3y|)‘p‘r‘0‘p‘F‘ni
c acid hydrochl ori de CQCorrpound 0) 4181

Eﬁ:ﬁ

6

. 82 © Ex8:Step3 :
83

Example8 - -

Preparation of 3-(4-{[1-({2-[4-( 4—Carbamovl—4'—chloro-bmhen-Z-v]methoxv) 2-fluoro-~
phenvyll-1-cyclotiexvl-1H-benzoimidazole-5 —carbonvl} -gimino)-cyclopentanecarbonyl]-
ammo}-phenvl)-agndlc acid’ (Compound 83)

Scheme 11 above con'esponds to the followmg procedures

1 3-{4-[(1-tert-Butoxycarbonylamino-cyclopentanecarbonyl)-amino}-phenyl}-
acrylic acid ethyl ester (Compound 81)
[0146] A n:uxture of 1-tert-butoxycarbonylammo-cyclopentanecarboxyhc

acid (1 g, 4.36 mmol), HATU (1.22 g, 4.36 mmol) and DIEA (1.52 mL, 8,72 mmol) in
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WD 2004/ 108687 PCTI US2004/ 017856 [0144] Conpound 80
wa ared from conpound 79 (90 ng, 0.189 mmvl) and
WB-:’@Oﬁ gsaxytryptophan (83 ng, 0.378 mmol) accdidPRpOP4I17856
t he procedure for the preparatlon of conpound 61 in
. example 1. Yield: 80% [0145] 'H NMR (DMSO-d6) 8 10.54
anh da_:ws IME (18 mil }ovagsfirred a@popnﬂampsyaturs o030 pi3-@; J =

A@O@%@ﬁvﬁéﬁ%ﬁﬂ Both (o gt o e r%a%?%m

was ?%%"éd atddom&engpe;tatﬁxe ﬁr 4 d|a|?§ ,Prgb .'gs féﬂméd?bdas Uallecfed% filtration

kbt b g 508
and waghad)wigh gberta give, cgmposp&ﬁl 2%)( MMESIJ 493.25 (Ms+ ),
544(2H s), 469462(111 m, 4.37 (1H t) 3.21

2. ( g{iid[%éiimgg- mzntﬁizleéa%bﬁ%yzli agén%hgﬂzq#}za E:E\gd)el%ﬂyl

679“3& WP‘“H‘ herre 11 Nz O O Ex &Step ti N NxO'
EEOOi + HONXO~ -~ Et0 0 OH Ex B:Step z LILITII1 H
-- 014781 C Tbl@@@pymﬂ $1 (300goz)owasnddett N HCI indiogang (§ mL)

Ex8: St

.and %? gﬁ%&‘fﬂoﬂ geptg?sa elq%;) FOQ?Hf &n}{eraarure ovem.tgﬁtpgfter removal of
solvénk; édrgpdud eavﬁgaﬁafneﬂl Yild e00%! MISQESNES 032 6/(MetFIDX Y| -

-fl uoro-
phenyl ] - 1- oycl ohexyl - | H bei i zoi ni dazol e- 5- car bonyl } - am

3. | n6)(4d&b({3r{éf(ﬂdimbamo'hﬂl thlonerbipienshyhgéthoxy)-3-fluoro- -
ac phexydpiqeyclohe33 1 H-henzoimidazole-5-carbonyl}-amino)-
cyclopentanccarbonyl]-amino}-phenyl)-acrylic acid (Compound 83)

[0148] ~Toa solution of compound 60 (50 mg, 0.0836 mmol) in ashydrous
DMF (3 mL) in the presence of DIEA (36.4 uL, 0.21 mmol) was added HBTU (36.4 mg,
0.096 mmol). The mixture was stirred at room temperature for 30 min.. Compound 82
(36.4 mg, 0.0878 mmol) was added and the reaction mixture was stirred at-room -
temperature overnight. After removal of solvent, the résidue was dissolved in MeOH (2
ral.) and 2 N aqueous NaOH (1 mL) was added. The mixture was stirred at 45 °C for2 h
and cooled in an xce»bath The reaction solution was neutrahzed with 4 N HCl to pI—I 3.
After removal of solvent, the remdue was dried and dlssolved in a small amount of MeOH
and ﬁ]’cered off preclpltates. Purification by C;g reverse phas_e HPLC and formation of
HC] salt were according to the pi‘odedure of the prépareiﬁojii-pf compound 61. Yield 64%.

[0149] 'HNMR (DMSO-d) & 9.72 (1H, s), 8.61 (1H, 5), 8.43 (1H, s),
8.16 (1H, d, 1= 1.8 Hz), 8.10 (1H, ), 8.03 ( 11, d, ] = 8.7 H), 7.97 (1H, dd, T = 1.8, 8.1
Hz), 7.90 (1H, d, J= 8.4 Hz), 7.65-7.43 (9H, m), 7.15 (1H, dd, ] = 2.1, 12.0 Hz), 7.02 (1H,
dd, J=2.1,8.7 Hz), 6.30 (1H, d, J = 16 Hz), 5.12 (2H, 5), 4.06 (1H, m), 2.33-2.08 (6H;
m), 1.86-1.67 (8, m), 1.34-1.23 (4H, m). MS(ESI) 852.26, 853.25, 854.24 (M - H").
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Schene 11 abéve corresponds to the foll ow ng
rocedures 1.

W‘gz‘{ﬁﬁﬂf’f{ﬁiltert - But oxycar bonyl ani no- cycl opent an863fUs3e#017856
) - am no] - phenyl }- acrylic acid ethyl ester (Conpound
81) [0146] A m xture of
1-tert-but oxycar boBIDS EEAVMPBER anecar boxylic = - -
acid (1 g, 4.36 nmol), HATU (1 22 g, 4.36 muol) and :
DIEA"(1.52 m., 8.72 ok, i n,. 42 WO 2004/ 108687 T
PCT:US2004/:017856 .. anhyteos—pnE (.10 . ) was stirred:
at roomterrperatur@ SELE AL /B

T ey et ey
polhSARE ot ol sa TR L rny oty

pathveaysp e’umtnm of 485Kys havs HeESp)bHhad ﬂﬁassws thddp actdvities. A general

et b ks b S Shopent ausar bamyl L Gl PO @ e

No. ST’P_THWEGJ\%%(;?Q@ Hrlﬁz‘r%%a?gﬂ@\% %e edi th dﬁér?&i'ﬁé‘zeal (Bl of

the reaction mxture was stirred at room -
Vir,, ?%ﬂﬁé?-dﬁﬁﬂf d 98%;dshil eftatl., Hapamiogye2fbi2a7-1335, i%?ﬂ;dmhmann et al.,

Jnl of: %lgp 3?4 168072 68(1 df§199 and le 5 Oge/f et'v? .%ESI ])Bl Oéh

273- 1154(79 1{5@9,5 (1bdg[ 4- (4- Car banoyl - 4' - chl or o- b| phen 2 yI met h
oxy) - l"'uoro- -

heng 1-cycl ohe _1R-benzoi ni dazol e-5- car bon I ”' .
ndpl 1:}1/cl opemﬂyl: iﬁoﬁ%q om&ambqsﬁé’n;ﬂ% bEEWQfE

lxstmég;o ?%%g@g% %ﬁ%@l%%ﬁ‘%g%ﬁ?% Owc(hgélﬁ% rﬁ-xqrﬂ%toae S(é%

OO 35% 86 o S Pk dafock 393 dsdribc o BOWIBblmtec B st BT b

096 mmol ). The m xture was stirred at

used E%\fﬁl egkiviteofitey obherompowniasisstitbed hergimeAnothgr HCV

i L P e ST

1996511(5\*1?113@ 1§tq2445 Cfor 2 h and cooled in an ice-bath.
The reaction solution was neutralized with 4 N HCl to

p Afterg I o

PHoBsa), A7 ! ot SER il oilacB Y ERond SR8 A I s

are distlosqt ®dl.Si Pathﬁﬁ\lo Bw’:l(f 785at0 Kﬁtzbyt 411 8.8 Ratert N Mebeecchio ef
HPLC and f or mat.i wer e according to the

al., apd Bed digteat do- 5A5, B?-‘é -Flbh“il Wloﬁc@ewb@meewe f Projease
Mb%%a&wggprkgg%ﬁ%&(s&e ﬁisglozgd lgl:ﬁ'é Pﬁ}.nt Wo. %1861 267 to

Su et&zl 18 $.Bagknd Wb, 8/439,062 i0D& lﬂr@:)t:es&o@ﬁbﬂ,l'ilﬂ U.3=Patent No. 5, 597,691

Hz) , 7,97( 1H, dd, J=1. 8, 8.
to Hou hton etal

Example 2

Replicon Assay
[0153] A cell line, ET (Fuh-lucubineo-ET) is used for screening of

compounds of the present invention for HCV RNA dependent RNA polymerase. The ET
cell line is stably transfected with RNA transcripts harboring a Izgoluc-ubi-neo/NS3-
3°/ET; replicon with firefly luciferase-ubiquitin-neomycin phosphotransferase fusion
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7.90 (1H’ d, J= 8.4 Hz), 7.65-7.43 (911, n) 7 15

J =21 12.0 Hz), 7.02 (1H, dd, J =
wé%@& @?6876 30 (1H, d, J —16 Hz), 5.12 (2H, s), PCE%%’-OO“’“I’S“
1Hn)233208(6H m, 1.86-1.67 (811, ny,

protpi agENE Vo itk Fhvisot o o rabnnastiareeios eyt adaptive
mutRIAMREESoFx-armser; k1 s@mg{ﬁ%} h{ m%dé@%h%pﬁwsh%g@ SRl BT

Conpounds can exRi bit  a ItTs C act
celly argignowi igDMEM, sypbly ,tby()%rﬂatabcalfmum; DeiM Glutamine,

Peﬂ%?ﬁﬁ&’;ﬁ@gﬁ?/%ﬂﬁ&%”&oﬁgfﬁlna@ﬁﬁ?rniéé?c@%é%se it Faiaacids, and 250

/
ng/MBYPESY (FGeAdicAr).| Thdy 88 aﬂ%v%e{lﬁé AHrou 4 us P C%Fes éBethesda,

' assesses the gross i'ncrease
ti The @@bcﬁl‘ﬂ‘a platgdgt 0.52k.@pri 0° MlS/VE\:lUiﬁSth%mﬂ thémldencubated

f°ff‘1 h bbbl AGRENRC 4355 oot 58 Symomds ensh gy ang B0 e

will Hepdded pakie caﬂ Iﬁ@ﬁer%ﬂvﬂ%l He@hiHRarad 28-72 hours lltﬂ!r by
of Bio. Chem, 274:10807-10815, 1999: and Yanashita et

addlagalvsmbuff@faaﬂ the sohsimate (CaalpgiBnter Giuheis MBS E261 514

STNE LR T T

confluene dﬁ@ﬁ@the\&ﬁuaﬁ hPedcantWhibiticH d,ﬂﬂs;iﬁdau&h witPb&plotted relative to no
60/ 004, 383; :filed on Sept enber 1995 descri bes an=HCV

compeyidheqniob Hades ;f/hetaaate eoaditisn, cytoteaticityef the communfiewill be

detofffnE uhikeBby bIASh L o B TP NSRS C e B Rl R orspounds

shovBagfahﬁ#mnes‘; but Iﬁi s1gmﬂ@ﬁﬁtdﬁgt/§xmﬁe§/hrﬂy§e M) to Emine

%‘ raseassay using cloned non- structural-
ICSDﬁP@ Ss;  Antiviral Therapy 1996:1(Supp 4) 18-24.
-[0152] Screens that nmeasure reductions in |anase :
‘activity fromHCV drugs are disclosed in U S. Patent
No. 6,030, 785, to Katze Biample3 U. S. Patent No.
Del vecchi oCiiningdnd expithsion of rahbManNAICVRNES], 795 to

-Jubin et al. Screens that neasure the prot gase

| Muisg | ng. aqkbvodig QlauthPOPRISE LN Koy PCRﬁom

di sclosed in U S. Patent No

- PFKUsic/NE3 SHVETNG deserited b@az)hmmnneVFreaaicegea) ,ﬁazemde 285ahiD-113
atent No. 5,597,691 ‘to Houghton et al. Exanple

“sm%th%@ﬁ?wa@ Siy

aggacatggatccgeggggtegggcacgagacag (SEQ. ID. NO. 1)

aaggetggeatgeacicaatgicctacacatggac (SEQ. ID, NO. 2)

[0155} The cloned fragment is missing the C terminus 21 amino acid
residues. The cloned fragment is inserted into an IPTG-inducible expression plasmid that

provides an epitope tag (His)6 at the carboxy terminus of the protein.

[0156] The recombinant enzyme is expressed in XL-1 cells and after
induction of expression, the protein is purified using affinity chromatography on a nickel-
NTA column. Storage condition is 10 mM Tris-HCI pH 7.5, 50 mM NaCl, 0.1 mM
EDTA, 1 mM DTT, 20% glycerol at 20 °C. |
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[0153] A cell’ line, ET (Huh-Ilucubineo-ET) is used for

screenin conpounds of the present invention for
Wq’l@fb"4ﬂﬂﬁésgependent RNA pol ymerase. The ET cel [POIV§2004017856

stably transfected with RNA transcripts harboring a

| 3891uc-ubi -neo/ NS3- 3'/ET; replicon with firefly

| uci f erase- ubi qui tin- neMosphot ransferase -

fusion 44 WO 2004/ 587 £CGI/ US2004/ 017856 protein.

and EMCV- | RES dri v 3 eS8t n containing the

el l-.ture . ada rrutaltons (E1202G -T12801;
RIS 8 B nesnising ngppoption of
di6l
; *Csﬁl@zgﬁmﬁﬁ;ﬁm %mw@%@? et

whigh jngiulessn pertion of e 51V @enomed )I'ypicnlly;dhremeylmlﬁhreé(ﬁﬂmb)

comfls 1P LGl GHPr P Srobhnis G EL muBniRA h EMRRFLY univr

RNARIS, CeM DT, €0 BVRéRH oEiN1E %&u&n? }'@g 18P AR ﬂagd M the

96 well pl. at es - and i ncubat’ed h befare addi ng
heterqpol aaericdemplate. SRpst coprpaimdl ermttmﬂurdmohadm H00% DASO and

fortF Mg W e u?se%dﬁ%‘éw BRI BB Gl R e tested

at concéritefiioas Betiven b ulbaddai oD ﬁﬁat@a@ﬂoﬁ%@%@ With ¥8difion of
buffer E2661 and Br|3qht G o leuciferase system E2620

en'zqu)q‘pélgagl owed de g@;ﬂl;muv\pi) 7°Edfior 2 horrsu | Reactionsiaes gizeniched with 8 ul

of 10 WEFEA, S ieRticp R RRRTY0 i) F PinshiFaly shdilpimepated
scmmdnqjmxluﬁ@mcfmrgmes @RAAPYALSE) and iHcAbAXd S 4T Nbdifia,

compounds w | | etermned using cell proliferation
Incoppoggféan of rodiqaqtivity dvdsteratinerhby yeintilasiopsapeiingls  showi ng

antiviral activities, but no significant .

cytotoxi.cities will be chosen to determ ne | C5pand

TC50. Exanple 3 d g_and expressi on of reconbi nant
HCV- NS5b [ 0154] Th B LA o\,ﬁ%@@%’—@f NSSh protein is

cl grusg} by PCﬁ?héfcﬂmmﬂgﬁe%% eSSHtANRR phartface@fcdl EaalulARMs

by. Lohmann, V et al. (19 9) SCI ence 285, 110-113
con’r%msga qOepOuBd p%mrmglqck Tardbdl, T

aggacatggatcegcggggtegggcacgagacag (SEQ ID. NO 1)

aaggct ggcat gcact caat gt cct acacatggac (SEQ 1D.. NO. - 2)

[ 0155] The cl oned fragmmamhmple SSing the C term nus

21 amino acid resi duT§bﬂ,{%—§-%EgB§d fragment is

i nserted into an | PTGTRhducible expression plasnid

tNEg159Pr OVi d¥Re fflloRih, %9%%6&1@!&5 bl B ik iy G BRXYed into

termnus of the prote

single scored tablets,
Quéntity per
Ingredient tablet, mg
compound of this invention ' ' 400
-cornstarch- -~ - - : - 50
croscarmellose sodlum 25
lactose 120

magnesium stearate 5
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[ 0156] The reconbi nant enzyne is expressed in XL-1
after induction of expression, the protein
Wégbdﬁap%g?ed using affinity chromat ography on & i/HERa8P4/017856
NTA colum. Storage condition is 10 mM Tris-HO pH
7.5, 50 MM NaCl, 0.1 nmM EDTA, mM DTT, 20% gl ycer ol
at -20 C. 45 WD 2004/ 108 S2004/ 017856 Exanpl e
4 HCV- NSbb Enzynme Ass L ol ynerase activity
[ ﬁﬁed by ms?s ri, ng Incor por atlon of radi ol abel ed
a RNABB erdjents pregninediiatimately and loaded into a
) i halﬁ%h&!lg dufe, t enpl ate . \/\,hl ch includes a portion of
the 1 gerfomre. Typically, the assay m xture (5Qul)
cont ai ns IOrrMTrls I'1d (pH 7.5), 5° rrMI\/gCIZ 0.2 nM

EDTA, 1O nM KGO, 1 unit/uL RNAsin. 1 nQbdafify pekO uM

eachgoddiddtP, | ncl udi ng CI\/I UTP,. and 10 RGpbdie, mg .

het @ng,ﬂ‘,%ﬁg rest ConpuunUb F ritiatly

d| SEgﬂog@g A5 O and further dilu in
gncb E ont ai ni ng 5% DMSO. Typi cal. -

carmn NaS AP st ed at concentrations bétween I n_M

_and 100 uM Reactions are started with addition of
enzynme and all owed to continue at 37C for 2 hours.
Reactions are quenched wiith 8 u of 100 n, M EDTA and
reaction mxtures (Sg uL%&&-ﬁéan_sferred to
streptavi di n- coat ed oximty

er pl Fl. ashPI f es nd i ncupated at 4C
OVE(E?% pI %qu%%rp &gal?ql foymjaguspension for oral

ed by SCI nti I I atl on counting. FORMJLATI ON

[ 0158] The followi ng are representative

E. cal _fornul ations _containi ndMB%$npound of

f orgempeund of this inwentjan, |11 or |1V. Exanplleg 1 Tabl et
forﬁim&aﬁﬁ@d [0159] The fol I owing ingredisgnts are m xed
i ntsodmnethlorddel pressed into single scomeag tablets.

Quantthylypapsbien | ngredi ent tablet, ny cggpgund of this

I NiRedlPaAradel cornstarch 50 0.05 g
granulated sugar 250¢g
'sorbitol {70% solution) 13.00g
Veegum K (Vanderbilt Co.) ' 10g
flavoring 0.035 mL
colorings 0.5mg
distilled water g.s. to 100 mL
Example 4
Injectable formulation
| [0162] The following ingredients are mixed to form an injectable
formulation.
Ingredient _ Amount
compound of this invention 0.2 mg-20 mg
sodium acetate buffer solution, 0.4 M 2.0 mL
HCl (1N) or NaOH (IN) q.s. to suitable pH
water {distilled, sterile) q.s. to 20 mL
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croscarnel | ose sodium 25 |actose 120 n®gnesi um
t.ear 5 46 WD 2004/ 108687 PCT/ US2004/ 017856
WE)%Q@{)II%&Z Capsul e. fornulation [0160] The f ol | Bwl/Hgp004/017856
ingredients are mxed intimately and | oaded into a
hard-shel|l gelatin capsule. Ingredient Quantityper
capsule, nmg conpound of “this invention 200 [actose,
spray dried 148 nagnesi; gy ate. 2 Exanpl e 3
SuspenS| on fornul at i tiapl | owi ng
redi ents ‘are m xed" 't 67 form a¥suspensi on for oral - it
%ﬂlﬁﬁst rati ohsuppog:tmﬁmétcﬁalhmghttz 5 gasprepacd by the

conpipt s orad I%g%pe%&%;zwﬂ AL ;;

I 00
faﬁy?c@/&&%@f(ﬁ%%%%%ﬁv?{ o 1&% thé %?f/av o# [ ngB ggl?)

cplorings 0.5 ny dlstllledvvaterqs 1o 100 nL
clagiedicnt |

. Amount
Compound of the invention 500 mg
Witepsol® H-15 . balance
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I njectable fornmulation [0162] The foll ow ng

ingredients are mxed to forman injectable

formul ati on. Ingredient Amount conpound of this

invention 0.2 ng-20 ng sodium acetate buffer

solution, 0.4 M2.0 nL HO (1IN) or NaCH (IN) g.s. to

suitable pH water (distilled, sterile) g.s. to 20 niL

47 WD 2004/ 108687 PCT/ US2004/ 017856 L' %anule 5
WHASU;S@EAIME]DISOWUI ation ~r [0163] A suppozitory of ;

taI wei is prepared by mxing the conpoun

L. oﬁlrﬁecglﬁlil %’ﬁmaha h Wt epsol (r) H15 (triglycerides

of saturat edrveget gble fatty acid; R ches-Nelson,

Inc., NewsrYork)/ Io has the follLaw ng conposition:

I ngr edi ent nt f {

W t epsol (r) 1Nbal

compound of At he for

NR5-R6 ! (1) vﬂ%%reln. RTNs se ed f\r gngae group
consisting of -OR, and -NR8R9 ; where R7 is Sel ected
fromthe group consisting dr ogen, al kyl,

substituted al kyl,

@
‘wherein:
* R'is selected from the group consisting of -OR’, and -NR®R’ ;

where R’ is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic;

R® and R’ are independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyelic and
substituted heterocyclic or, altematively, R® and R’, together with the nitrogen atom pendent
thereto, form a heterocyclic or substituted heterocyclic ring group;

R* and R" are independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl,

~substituted alkynyl, heterocyclic, and substituted heterocyclic; or, R? and R" together with the
carbon atom pendent thereto, form a cycloalkyl, substituted cycloalkyl, heterocyclic or
substituted heterocyclic ring group;

R’ is selected from the group consisting of hydrogen and alkyl; or R* and R?, together
with the nitrogen atom pendent to R®, form a heterocyclic or substituted heterocyclic ring group;

each R* is selected from the group consisting of halo, nitro, amino, substituted amino,
cyano and hydroxyl;

Q is selected from the group consisting of oxygen, -S(O),- where g is zero, one or two

and —N(R3)- where R? is as defined above;
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cycl oal kyl, substituted cycl oal kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl,
aryl, substituted aryl, heteroaryl, substituted
het eroaryl, heterocyclic and substituted heterocyclic;
R8 and R9 are independently selected fromthe group
consi sting of hydrogen, alkyl, substituted al kyl,
c&gloalkyl, substituted cycl oal kyl, al kenyl,
s sdleatadefcbna theagngup, coabiktynpyd £ oxysembsi fut, wind 6N K ywheke R is
yl bstituted aryl, heteroaryl, substituted
hwhﬂ%mormgﬂj heterocycllc and substituted heterocyclic
0R5 1Sat|11¢yﬁhﬁai subetititedRkyipd. R9, together with the
% %Sn at om pendent ~ thereto, forma heterocyclic or
Rhissrlesediomdhegrony eorisisting aipulstsuted amp amhshbRi@ted heteroaryl;
|ndependently sel ected fromthe group consisting of
hydrogen, al kyl, substituted al kyl, cycl oal kyl,
sthHbButed cycl oal kyl, al kenyl, substituted al kenyl,
al k substituted alk nyI het er ocyclic, and
s‘?ft?zlf“}‘{‘faﬁ?‘g 1eseRselle palts.thaspol. Ro and R12, toget her
with the carbon aton1pendent thereto, forma
2. cyebapddadlaccordilstd ClALR Y vherdiPalik X(Bmpcn%% f%ﬁ)%%%ﬂt the Formula
substituted heterocyclic ring group; I S"se
Iaz . fromthe group consisting of hydrogen and al kyl ; or R2
and R3, toget with the nitrogen atom pendent to
R3, forn1a het (0 [

"ring gri@(
consi sting-

( / Qe group

consi sting df onqgen SOy WheRe ¢ is Xero, one or
two and -N(R3)- where R3 is|as defined atg-Re49 X
is selected fromthe group.eonsi sting of oxygen,
sul fur, and =NR', where R’ hydrogen or al kyl: R5
i s al kyl ene or substituted l ene; R6 is selected
fromthe group consisting of"substituted aryl and
substituted heteroaryl; nggfIOS; or pharnmaceutically
acceptable salts thereof. 2.7 A conmpound according to

or a phafinademtitallyreceptablsaiidhaenpatiadin s represented by the
Formula la: Rz ORTO(R4)n N OO

R’ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic;

R? is substituted alkyl, or R? and R, together with the nitro gen atom pendent to R®, form
a heterocyclic or substituted heterocyclic ring group; |

R? is selected from the group consisting of hydrogen and alkyl; or R* and R®, together
with the nitrogen atom pendent to R®, form a heterocyclic or substituted heterocyclic ring group;

each R* is selected from the group consisting of halo, nitro, amino, substituted amino,
cyano and hydroxyl;

R is selected from the group consisting of substituted aryl and substituted heteroaryl;
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R3 NCHZ R6 6 (la) or a pharmaceutically acceptable
salt thereof, wherein R7 is selected fromthe group
consi sting of hydrogen, alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl,
arylis0&bstituted aryl, heteroaryl, substituted

het eroaryl, heterocyclic and substituted heterocyclic;

3. Rcdripdumashprbdigl 8 IFnc%nq]ploaﬁéjand R3, together with

£ tt]e ni trogen at om pende , form a heterocyclic
omalipstituted heterocyclic ring group; R3 is selected
fromthe greup consisting of hydrogen and al kyl; or R2

"R3, T ] r s¥Pp&tituted heterocyclic
ring groffip; Neach S romthe group
consi stidg ofl hal ro

d fram the/gro
consi sting of substitute@ aryl and sulfsitlEttted
heteroaryl; -50 n is.
represented by the For Ib: Formula Ib: RZ OR7 N
(R4 )n NOTfI3 N- ( 2 CH z (lIb) or a ' ‘
pharmaceutically acceptable salt thereof, wherein: R7
is selected fromthe group (gpnsi sting of hydrogen,

ad 1 bt al kyl cyoj oal kyl , substi tut ed
cyﬁ%hgpﬁ%?’h%é“g3§€/‘Tp,‘ab§%5@ttf‘?')éf’é&’ﬂﬁ’% nyl, .al kynyl,
substituted alkynyl,-aryl, substituted aryl,

het er qaE it.uted heterqaryl, heterocyclic and
subst I‘P’?ﬁ"éeeée%%{f %?lg Cf)lflf.cgrpg? consus%ng XT hydrogen, aik))(/l, substiiuted alkyl,

Pstituted am QR‘O)
]

_cycloalkyl, substituted cycioatkyl, alkenyl, substituted atkenyl, alkynyl, substituted

- alkynyl,-aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocydiic and

substituted heterocyclic;
R%is substituted aliyl;
3.
- Rlis selected from the group consisting of hydrogen and alkyl; or R? and R®,

together with the nitrogen atom pendent to R?, form a‘heterocyclic or substituted

heterocyclic ring group;

.. :
each R" is selected from the group consisting of halo, nitro, amino, substituted

amino, cyano and hydroxyl;
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R2 is substituted alkyl; R3.is selected fromthe group
consi sting of hydrogen and al kyl; or fk2 and RS,
together with the nitrogen atom pendent to -R3, forma
heterocyclic or substituted heterocyclic ring group;
each R4 is selected fromthe group consisting-of halo,
nitro, amigndtoSubstituted am no, cyano and hydroxyl ;
=50a pi slt gg{ns!ﬁeach Rl is i ndependently sel ected from

the grouff s‘ldFP@deml:amdtqd Mﬂielgfrwpaﬂmaﬂsﬁ dg of alkyl, substituted

ar yhlkys 88 bhtskiy vl .. hetero substitute
“het erga?@I carb ?egx Lheterp ; gsé%‘{t e} heterganil, capoy RReRboxyl ester,

\é\{] giﬂ'@ ET{EF REhered i andg?%éel gﬂ%%%&?ﬁiy%gkgtg? Iff{ E}?lhgtk%up consisting
al ky ,ﬁp‘%c‘i‘ 8@‘?&3@3 %lkrluﬁ@épaélwsmtwed cylldatioyl] atkenyl,
s ubsibtitute alkalyk %ﬂéﬁzyl ?Blﬁ’lﬂ}ﬂed alﬁfnsf ta';y ,SSH gtt fu!teﬁta@d heteroaryl,

aryl substl tuted ary het er 0a
hetSHPYRvGY hetpraand; b@tymbydlczamﬂ sabdiiitbd W& dcREL L Oéibéﬁlldtﬁely, R® and

or R%jy and R9, together with t
nitr oggﬁtﬁé}%% tﬁée lggﬁ?“ ?‘Ha’r%@&wtﬁbﬁr@w&omaéﬁmwuc onsubstituted

subsﬁerctcmlﬁmnglgﬁi@r ocyclic ring group. 4. A conpound

4. acgor din o CQaiml wherein said conpound is

QUuR CB‘gfdP@rt%ﬂlam | whefih QicRanund Rdkpresbitbd B&Formula II:
I 1\ ORI /| NCHZ R6 orapharrmceutlcalr
accept abl e salt gHhereof, wherein: R2. is substituted

al kyl, or R2 and| R3, Qogether with the nitrogen atom
pendent R°RMG, fiorm a| heter ocycl i Ry substituted
het erocyclic ming g oups ‘

consi sting of Ohydr gen §
together with™ thermitr to\lt3 form

a heterocyclic or substitut ed eterocyclic rO&?-gR@)up;
each Ris selected fromthe i Ssti

gr-oup consi sting hal o,
nitro, am no, substituted a cyano and hydroxyl;
R6 is selected fromthe groug asi sting of
substituted aryl and substituted heteroaryl;

(Im

or a pharmaceutically acceptable salt thereof, wherein:

R Is 2
substituted alkyl, or R” and R together with the nitrogen atom pendent to R3 form a

heterocycllc or substituted he«tero.,ychc ring group;

R’ is selected from the group consisting of hydrogen and aliyl; or R> and R?, together with

the mtro gen 3
. atom pendent to R, form a heterocyclic or substituted heterocyclic ring group;

each R* is selected from the group consisting of halo, nitro, amino, substituted amino, cyano
and hydroxyl;

R® is selected from the group consisting of substituted aryl and substituted heteroaryl;



-51 R8 and RO independently selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl,

cycl oal kyl, substituted cycl oal kyl, al kenyl,

substituted al kenyl, al kynyl, substituted al kynyl,

aryl, substituted aryl, heteroaryl, substituted

hetegoar&%h . heterocyclic and substituted heterocyclic

or s @B hatindepepdendly selectrd frompistgievp @prgistingref hydrogen,

alkyi, fsa@gﬁuﬁeafamgl, RAEERYI, LRsdRiEd cgasgn(ﬁ gtﬁéﬂl,"%tmgé’ Gikenyl,

e roup: 5. conpoun

Substituted heterocyclic™ ring
alkyied osulistiytedbalikyril raryl, whiestidiitad gyl dhetorgaoylnstitistituted heteroaryl,

L A AN (Rdbn | N.
noleRROGREANE ST Ryl or SeelFRVO el iy ooethet Ve
thetnitsogast atowhpereient thesetb, fdmi s hsteteeytitdorf substifule betertryclic
rini IQ)EIi sting of halo, nitro, am no, substituted am no,

ga & and hydroxyl; R6 is selected fromthe group
consi sting of substituted aryl and substituted
5. het Arcompyilnd Reoatvely BICIaine 1 wheaie sale _binpos®l RGbedséntedby
Forh'r?a ﬁ'[oup consi sting of hydrogen, alkyl, substituted
_ aka , cycloal kyl, substituted cycloal kyl, al kenyl,
substituted al kényl, al kynyl, substituted al kynyl,
aryl, RIRSNi ed abyl, heteroaryl, substituted

heteroaryl, heterof suliBf).t ut ed heterocyclic
or, alternatiyehy Ntogexpem\with the

ni trogen at g ehdent ¢t 0,6 @- erocyclic or

subst i t ut ed4hetr ocycl gy’ gr olp: /i sOho3; -5la Z

is selected fromthe group copsisting of hydHegdf,
hydr oxy, hal o, alkyl, and aryt._and Y together with
the nitrogen and carbon at _ungl thereto forman
azetidinyl, pyrrolidinyl, ipetidinyl, norpholino,
t hi onor phol i no or pi perazi nyl
()
or a pharmaceutically acceptable salt thereof, wherein:

each R*is selected from the group consisting of halo, nitro, amino, substituted
amino, cyano and hydroxyl;

R® is selected from the group consisting of substituted aryl and substituted
heteroaryl,

R® and R? are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic and substituted heterocyclic or, alternatively, R® and R?, together with the
nitrogen atom pendent thereto, form a heterocyclic or substituted heterocyclic ring
group; |

nis0to 3;
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6. A conpound represented by Formula IV: Z Y 0~ -
(R7) RONP 6 Cue/ {IV) wherein each Ris
selected fromthe group consisting of halo, nitro,
am neg,-.substituted am no, cyano and hydroxyl;
ni sOt% 5§§&‘§%‘% éo"é CEEPECoRsIsimgtaf dydiog i, l"@ﬁfb&k@ﬁd]&g“@i and aryl: and
hy dr dgeg:thahkithl the i ituted al kyl, cycloal kyl, ’ PEE
subsyi ! lIl&.ed!C cl oal Eg?‘t"{ Jzﬁd ?@ﬂg}?{é‘?mﬂﬂﬂﬁéﬂ fernkamapetidinyl,
al | é)ﬁﬁ’ "y BOETY DYl emomhRnfy thiormerpholireudrsipdrating
aryl, heteroaryl, substituted heteroaryl, heterocyclic
and substituted heterocyclic; Zis selected fromthe

6. griotRme@imsli espresgnted HyyRtmagierly: hydr oxy, hal o, al kyl ,
and aryl; and Y together with the carbon atons bound
thereto formsgh~¢yclobutyl, cYcloPen 1>Y~ -e ~iohexYl

tY -> tetriah opyfianyl, tetraRfydrothiopyranyl, or

. . . e ] .
pi peri di nyl",‘ SN x h BRI s i ndependently :
sel ect e®sf r ondlt heHgr ollip S @ ob al kyl , (R19)
substituted arkyl, aryts teddaryl, /= P
het eroaryl, substituted heteroaryl, ca XYR, r boxyl
ester, and - C(O NRBR9 whg R8 and R9 are
i ndependently sel ected frs he group consisting of
hydr ogen, al kyl, substituted al kyl, cycloal kyl,

- substituted cycloal kyl, al kegiy), substituted alt enyl,
al kynylwh%%st ituted al kynyl, aryl, substituted aryl,

- heteroaryl, substituted heteroaryl, heteracyclic and
substituted heterocyclic or, -52 ---- ---- ------
alﬁt“ﬁ}r%iaé%tgdﬁgﬁ and EFQE together with the nitrogen
at’o dhangrobpeamisiiRes FRRRE Yifthd o -

and hgdibiii t ut ed heterocyclic ring group. “%’%m%h%“&%‘a‘edmm- Cyano
sel.ected fromthe group consisting of: 2-.{
[ 225 Qtobknzy| oxy- phenyl ) - 1- cycl ohexyl - |

Hpb f i ﬁzol e- 5-carbonyl ] -am no) - _
3 §% 3?%??% T the g0H Forgisyihy efiryapigen] MHeACiubstituted alkyl, cycloalkyl,
~WMmtm <ycloalkyl, alkenyl, substituted alkenyl, alkynyl, s

o : ubstituted atkynyl, aryl, substituted
;aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic;

Zisse o -
~ Zisselected from the group consisting of hydrogen, hydroxy, halo, alkyl, and arifl; and
| Y together with the <arbon atoms bound thereto form an cyc
tgtral.xydmpyranyl, teuahydro&ﬁopyranyl, or piperidinyl;
pisito5; '

lobugyi, cyclopentyl, cyclohexyl, -

each R'" jg independently selected
“ently selected from the group consrsting of aikyl, substituted alkyl, aryl,

substituted aryl, heteroaryl, _sﬁbstituted heteroaryl, carboxyl carboxyl esfer, and
R® and Rg are independ ’

-CCONR'R’ where
eatly selected from the group consisting of hydrogen, alkyl, substituted akkyl
q}a‘,l()-alkyl, substitutcd cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl ,
subgnmted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted. hetcrocyclic: or, |

52~



2-[(1-cycl ohexyl -2-{2-fl uoro-4-[3-(am nocar bonyl)-6-(4

- chl orophenyl ) benzyl oxy] - phenyl "} -1

H benzi m dazol e- 5- car bonyl ) - am no] - 3- ( 5- hydr oxy-

| Hindol -3-yl)-propionic acid; 2-[(2-

{4-[ 2- brono- 5- (4- hydroxyl - pi peridine- |

- car bonyl ) - benzyl oxy] - 2-fl uor o- phenyl }-1-cycl ohexyl -

| H benzi m dazol e- 5- car bonyl ) - am no] - 3- (5- hydroxy-1Hin

dol -3- yl)-propionic acid; 2-[(1-cycl ohexyl -2-
{2-fluoro-4-[3-(4-hydroxyl -pi peridi ne-1-carbonyl) -
beHematinly] Rbané ®y) thgether with the nitrogen atom pendent thereto, form a heterocyclic

Ormﬁﬁﬁﬁﬁggﬁéég%%?zole-5-carbony|)-anino]-3-(5-hydroxy-1

7.

JH8 B8 oni ¢ aci d;
2- (4-benzyl oxy- phenyl ) - 1- cycl ohexyl - | H benzi m dazol e-5
- ¢avdmapoyhd seldtiddidnd thegRowPemYistigs ¢5- hydr oxy- |
Hindol -3-yl)-ethyl]-amde; 2-[(2-{4-[4'-chloro
4-(4-h | - pi,peridi ne-I-carbonyl)-bi phen-2-yl met hox
v] SZ_ ¥*q[£{4¥bengylgxy-pheny -1-cyc ohexylyll}—benz?midazole—%—carbonyl]—amino}-
fBq@mgmﬁgfmnhhmgggmpbgﬂﬁgﬁgﬁa&+benzoinidazole-S-carbon
yl ) -am nol - 3- (5- hydr oxy-I H indol -3-yl)-propionic
aci d; 2-83zyclohexyl-2-{2-fluoro-4-[3-(aminocarbonyl)-6-(4-

]2 ‘E@ﬁ‘)g@r{]’g’i)?ﬂéﬁgﬁéﬁ] éﬂ:h%f‘f)_fls H%Qéng%ﬁgz%_lez-g%Lr%h%?—%}ﬂoﬁ)g? %Ylgydroxyn
CHYhedoj-3 1yl apropionic acidd- hydr oxy- | H-i ndol - 3-yl ) - propi oni ¢
acid; .and 3-

;L- ({ 2-?{-E(Z({&[%g’%%é?régmmdmm—mpmcbn@henrbanm-bmymxy]-zz}uom-
D P rrimidarsle S sabapbpine) Ay ol

el)-ppmaichoidy| | - ami no} - phenyl)-acrylic acid; or
rpharggﬁﬁﬂti éﬂly acceptabl e salts thereof. 8. A
phar mece itYLaexEotmédivorafr2-¢hprdrexylgiperidine- 1-carbonyl)-

BGRB8 s oy g

owepiofic @idi ns 1-7 or a mixture of two or nore of said
conpoyngds. 9. Use of the pharnmaceutical conposition of
& a1 g Oy BTV b Sicarbor s aci [1-
EE&Qﬁlﬁﬁ@-(ﬁﬁydl%e;{gl\étﬁ'?-_tiﬁ&)'i'é.@{])_%ﬂ)}}g,glmﬂi fections in manmal s

medi ated at i n par nenber of the
f1 avi Q- fchbord $-(¢hydeasl-piperididd & cibongdl-bpheh P Amethoxy]-2-

erei.n t menber of the flaviviridae famly viruses
ﬂg‘Oﬁﬂc‘R}%"“ﬂi‘irW‘%ﬁgeﬂé‘é%éer@avlﬁa@lﬁ-?rcybﬁwihmwﬁnﬁwdaoxy-IH-

iddel-3ReWrbsiahik ucigf f ecti ve anmount of one or nore ' _
agents active agai nst HCV. 12. The use of daim11

wherein said agent is ribavirin, levovirin, thynosin
al pha-1,
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an inhibitor of NS3 serine protease, and inhibitor of

i nosi ne nonophosphate dehydrogenase,

i nterferon-alpha, pegylated interferon-al pha, al one or
in conbination with ribavirin or levovirin. 13. The
use of Claim12 wherein said agent is interferon-alpha
or pegylated interferon-alpha alone or in combination

with ri ?{a V(ijrfclloheg;l 2| [e4v(c1):1\a/11|ohthalen6523 -ylmethoxy)-phenyl]-1 H-benzimidazole-5-
carbonyl}-amino)-3-(5-hydroxy-1H-indol-3-yl)-propionic acid; and
3-(4-{[1-( {2-]4-(4-Carbamoyl-4'-chloro-biphen-2-ylmethoxy)-2-fluoro-phenyl]-1-
cyclohexyl-1H-benzoimidazole-5-carbonyl}-amino)-cyclopentanecarbonyl]-amino} -
phenyl)-acrylic acid; or

pharmaceutically acceptable salts thereof.

8. A pharmaceutical composition comprising a pharmaceutically acceptable diluent
and a therapeutically effective amount of a compound of any one of Claims 1-7 or a

mixture of two or more of said compounds.

9. Use of the pharmaceutical composition of Claim 8 in the manufacture of a
- medicament for the treatment or prevention of viral infections in mammals mediated at

least in part by a member of the flaviviridae family viruses.

10. The use of Claim 9 wherein the member of the flaviviridae family viruses is HCV.

1. The use of Claim 9 in combination with a therapeutically effective amount of one

or more agents active against HCV.

12. The use of Claim 11 wherein said agent is ribavirin, levovirin, thymosin alpha-1,
an inhibitor of NS3 serine protease, and inhibitor of inosine monophosphate

dehydrogenase, interferon-alpha, pegylated interferon-alpha, alone or in combination with

ribavirin or fevovirin.

13. The use of Claim 12 wherein said agent is interferon-alpha or pegylated

interferon-alpha alone or in combination with ribavirin or levovirin.
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