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of HCV NS[err] polynerase. 18 January 2006 WD 03/01014 CT/ CAg& 01127
- VIRAL POLYMERASE | NHI BI TORS TECHNI CAL FI ELD OF THE 1 NVI 8% nventi on
relates to inhibitors of RNA dependent RNA pol ynerases, 5 particularly
those Vi gl ospbdeer ases within the Flaviviridae fam |y pciRiagu@ddsticul arly
to HCV pol ynerase. BACKGROUND OF THE | NVENTI ON About 30, 000 new cases of
hepatitis C Virus (HCV) infection are estimated to 10, occur in the United
St ates each year (Kolykhalov, A A; Mhglik, K ; Feinstone, S . M; Rice,

G M; 2000; J. ViroL 74: 2046-2051). HCV is not easily cleared by the

- hosts' immunol ogi cal def encegHaasoii¥rRASE fielfePfordie people infected with
HCV becone chronically infected. Many of these persistent infections
result in chronic |liver-disease, including cirrhosis and hepatocel |l ul ar
carci noma (Hoaiaomgbﬂ,FIE]LDI-d)Fmtﬁwkﬂﬁé’m Hepat ol ogy26: 15S-20S). There are an

estimated 170 HCV- associ at ed
end-stage |i vélirﬁle v'ggtgbgggllgge% H%rs P»@@L%apenggﬂ@/gpolymvﬁest ranspl ant ati on.

I n the Uni Bed pattigulady thpgsidral m&pmrasasswtﬁimtlse Fieggpdaesainiiy moor pagtjci@ey t o 10, 000
deat hs annual kyncWdohifidtasgf f ective intervention, the nunber is expected to
triple in the next 10 to 20 years. There is no vaccine to 20 prevent HCV
infection. Prolonged treatnment of chronically infected patients with

i nterferon or Backerdunpar madvvENDONI rin is the only currentl y approved

TnaRy PRt abouy 2o HER et 3 BbRE LA RP RS b RAR e B X o cs
‘R ; Weilad@; occurirobg Unl@b&habb@gyh ye@r (Kohygsalav, AIA. S)ﬂlha%KHWnﬁehe)ngs to the
fanm |y Flavi vighn dage, @W%obepa%yva%m%ﬂh mabtse%&wy i ydfder 2 of

smal | envel oped )OS tive-strand RNA Viruses
Fl avi vi ri dae: NP§fe ipmpleaical Aefepens; 2s map aS@M pirihe Pegple igleeted it HRVF el ds
Virol ogy, Fi ebdttne dhrddicaliikinfgeead. MMy of thiesd @arsistBnthihiediRfs rekult ihichidhiac ot t - Raven

Publ i shers, 3Q P e a P enone HGV, ¢ ists of a

Cong open  ealihg i hbtBagfine %'%ﬁ"k LreBtyeetie SR o PR el + eqi ons

(NTR s). The H-QW Slepalsfppy B& 185206 dhewmtareles eﬂtmdt@:lfgtohmmnlﬂchmzmewns as an
internal ri bo%ﬁ@wﬁﬁt &0 iV Bssociated end-stage liver disease is now the leading

cause of liver transplantation. In the United States alone, hepatitis C is

responsible for 8,000 to 10,000 deaths annUally. Without effective intetvention,
the number is expected io triple in the next 10 to 20 years. There is no vaccine to
20 prevent HCV infection. Prolonged treaiment of chronically infected patients with
interferon or intetferon and tibavirin ié the only currently approved therapy, but it
achieves a sustained response in fewer than 50% of cases (Lindsay, K.L.; 1997;
{-!epato!ogy 26: 71S~778; and Fiéichard. 0.; Schvarcz, R.; Weiland, O.; 1997
Hepatology 26: 108S-111S).
25
HCYV belongs to the family Flaviviridae, genus hepacivirus, which comprises three
genera of small enveloped positive-strand RNA viruses (Rice, C.M.; 1996; |
“Flaviviridae: the viruses and their replication”; pp. 931-960 in Fields Viroldgy;
Fields, B.N.; Knipe,-D.M-.; Howley, P.M. (eds.); Lippincott-Raven Publishers,
30  Philadelphia Pa. ). The 9.6 kb genome of HCV consists of a fong open reading
. frame (ORF) flanked by 5’ and 3’ non-transiated regions (NTR’s). The HCV g
NTR is 341 nucleotides in length and functions as an internal ribosome entry site
for cap-independent translation initiation (Lemon, S.H.; Honda, M.; 1997; Semin.
Virol. 8: 274-288). The HCV polyprotein is cleaved co- and post-iranslationally
'35 into at least 10 individual polypeptides (Reed, K.E.; Rice, C.M.; 1999; Curr. Top.




for cap-independent translation initiation (Lenon, Jléq 1997,
Semn. Virol. 8: 274-288). The HCV polyprotein is cI eave co= and
post-translationally 35 into at |east 10 individual polypeptides (Reed,

K E ; R wao@idtke 1999; Curr. Top. 18 January 2006 WBGT/QAGIAR?

PCT/ CA02/ 01127 2 M crobiol. | munol. 242: 55-84). The structural proteins
result fromsignal peptidases in the N-ternminal portion of the

pol yprotein. Two viral proteases nedi&e downstream cl eavages to produce
non-structural (NS) proteins that function as conponents of the HCV RNA

: rﬁpl i case. Thfflc%%l3@%%!@&855%D$h@sthﬂﬁﬁjr£ptﬁrﬁﬁ n@&lllthl‘tmh Sigadl ]EhehNSZ a/nd
the N-tern na e-thi NS al yses .S cle e t he NS2/3
site. The san®® pﬁ@ P 8h %PP ! %Ip%ho'é iatheagélyqrﬂtgm -@t Vllrﬁﬁ)r%g%ﬁ? in of the
NS3- 4A ser i nempdiate dawostichat cledvegasds produteuen-slowis (NShrproteins et The

Ctermnal t ol at es,
wi t h RNA- bi nV\Bn%tiz ﬁNionﬂ{:orHﬁ% df%e%@h?%ﬂé@@ﬂﬁgéééme ﬁ«%ﬁqﬁéw agf:t ivities.

Al t hough N54Bhakdetfpieal Relbaf the NS3 86 F'l?t“é’f‘%ﬁm%ﬁ'ﬁ@"‘éf@'@ PfiNGH ap e 3 @Bisehent s of
the repli casegis tlb@iage 506 NER/A dito) BR: an@ portion@NS3 Blke eﬁcddél‘s ffienal

| t ei | t L L t] i t he HCV
Dol ease po teiauE AEmBRRY I NsAMER Fering koo That AR il Bilibdreln ¢ 'E 1Y
S.E.; Tone!, dites. TheF-erinaldwe-tiRds ofi4S®is Ha@opserdast amengstHiC¥ind Lohmann, V. ;

15 Korner, lsolﬁgé '\nﬁtﬂ RNA-bindAg, Wﬁ&fﬁtﬁﬁé‘d NTPase, WﬁNA&anBﬁQ' 71:
8416- 8428) It has been recent d%/t denonsirated that nutations destroying

NS5B act i V9 t yaclitas: AhoyghNRAB andihe H?SWWH"%{M@H%&“%H@Y ( Kol ykhal ov,
A.A.; Mhali kooniﬁoné_rﬂ@» sithe replicaSe Nheir spacifie rolds dve 1mid 204, The CMomaihal 74:

2046- 2051). 20 Th vel opIENn |f| ytreatnents is a
hi gh priori tyPOIYQFlogemce?vag dt(‘S'th hggﬁunctg%é)oagge&sgﬁ mfh}ewr eplication are
the nost att rran!tcaseepqsammﬁﬂhﬂepeddw RiArahpraset(RdRpleactivydRetuens. RNA

dependent ' RNAs poyiBY 2568raRdBITIY foooaBflablied:aslea! i Lohiain 2y T appear s

to be essential 'to viral repilication, he NS5B

L e e i Hoonia s Sorh oA, B SRS VIR ST D ve), Thes O 06529
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for treatnmentMGFY
Rice, C.M.; 2000; J. Virol. 74: 2046-2051).

20 The development of new and specific anti-HCV treatments is a high priority, and
~ virus-specific functions essential for replication are the most attractive targets for
drug development. The absence of RNA dependent RNA polymerases in
.mammals, and the fact that thls enzyme appears to be essential to viral
replication, would suggest that the NS5B polymerase is an ideal target for anti-
25  HCV therapeutics.

WO 00/06528 reports inhibitors of NS5B which are ¢, y-diketoacids.
WO 00/13708, WO 00/10573, WO 00/18231, and WO 01/47883 report inhibitors
of NS5B proposed for treatment of HCV.
30
SUMMARY OF THE INVENTION

Disclosed herein is a novel series of compounds having improved |nh|b|tory actwtty
against HCV polymerase.

In a first embodiment, there is provided an isomer, enantiomer,




30 SUMVARY OF THE | NVENTI ON Di scl osed herein is a novel,gsgr. a(;? 2836 compounds
havi ng inproved inhibitory activity against HCV pol yrrerase na first
~enbodi nent, there is provided an isonmer, enantioner, 18 January 2006 WO
03/ 01014RoR6H108402101127 3 di ast er eoi sonmer, or tautorre‘rmqéA@,oi:@frpound,
represented by formula 1: Y (I) wherein: Ais 0, S, NRT, or CRT, wherein
R is selected fromthe group consisting of. H 5 (Cl_6)alkyl optionally
substituted with: -halogen, OR', SR' orgN(R 2)2, wherein R' and each Rig is
i ndependently H, (CLl.6)alkyl, (C3.7)cycloal kyl,

(C1.6)al kyl - (%stgﬂeﬁhé&hélaéﬁé{utoméqua coﬁ*)p@dx eg?e’s)éﬁte@f)y fdhui@:al kyl - Het, said
aryl or Het optionally substituted wth both Hl2are coval ently
bonded together and to the nitrogen to whic they are both attached to
forma 5,_6 or 7-nenbered saturated heperoc R represents either a
single or a doubl e bond; 15 R2 |s,As ec H, hal ogen, R2' OR21 SR2'
COOR21 SO N R22 22 CO\I(RZZ)B—NRZZ l @) NR22C( O) NR22 wherein R21 and
each R22 is independently H, (ClHyal ¥~ hal oal @: (C2Aal kenyl ,

(C3.7)cycl oal kyl, (C2.6)al kynyl, (C5_7)cycloal k&nyl, 6 or 1 0- nenber ed
—aryl or Het, wlaéranZl and R22 bei ng optionally substituted with R20, or

- both R22 are r r aturated
‘heterocycl e wRﬁg?ﬁ?{??yeﬁﬁﬁelﬁ%@%Iegﬁd%ﬂlthg%'%p %ﬁﬁﬁg\fhg‘r ein R10 and
R2 is each? (P”@)é'k\doﬁml'ld?ﬂiﬁétﬁlﬂtgdyéﬂ‘ect ed from hal ogen, OPO3H, N2, cyano,

azi do,  C(=NH) NHZ, h&ibgeh-DAt SR of R| g?m%reﬁﬁ’f‘\'bﬂw:sﬁ) al ky| or - 1to

4 bstit t I t ed f k | k
(S Deyeloa iyf igdebsisphid Cevalinbrioptrbdt oS kettuarigion 6r
het er oat om ( C2. 6).-,B.=illdylamy| loy (G SRiKpHestcstbarikien et oftiCRal sabdtiumad with

R'; or

10 both R™are covalently bonded together and to the nitrogen to which they

are both attached to form a 5, 6 or 7-membered saturated heterocycle;

----- represents either a single or a double bond;

15  R?is selected from: H, halogen, R, OR%, SR?', COOR?', SO.N(R®)2, N(R*), ,

. CON(R™),, NRZC(O)R™ or NR**C(O)NR* wherein R*" and each R* is
independently H, (Cis)alkyl, haloalkyl, (C..c)alkenyi, (Caz)cycioalkyl, (Cze)alkynyl,
(Cs7)cycloalkenyl, 6 or 10-membered aryl or Het, said R?' and R% being optionally
substituted with R*, or both R* are bonded together to form a 5, 6 or 7-

20  membered saturated heterocycle with the nitrogen to which they are attached; .
wherein R" and R* is each:

-1 to 4 substituents selected from: halogen, OPOsH, NO;, cyano, azido,
C(=NH)NH,, G(=NH)NH(C,g)alkyl or C(=NH)NHCO{Cs)alky; or
- -1 to 4 substituents selected from:
25 a) (G1.6) alkyl or haloalkyl, (Cs7)cycloalkyl, Cs7 spirocycloalkyl optionally
containing 1 or 2 heteroatom, (Czg)alkenyl, (Cs.s)cycloatkenyl, (Cy.g)alkynyl,
(Cio) alkyl-(Cg.y)cycIOaIkyl, all of which optionally substituted with R™®,;
b) OR™ wherein R'* is H, (C;.calkyl), (Cs)cycloalkyl, or (Cy.g)alikyl-Ca-
7)cycloalkyl, aryl, Het, (C,.salkyl)ary! or (Cy.calkyl)Het, said alkyl, cycloalkyl,
30 ~aryl, Het, (Cy.¢alkyl)aryl or (Cy.salkyl)Het being optionally substltuted w;th
R150 '



(Cl1.6) alkyl-(C3.7)cyeloal kyl, all of which optionally UJbSt | t?b&% wth
"R s), b) ORTO4 wherein R104 is H (G . 6al kyl), (C3:7)cy]§

(C1.6)al kyl-(C3_  7)cycloal kyl, aryl, Het, (Cl.6alkyl)aryl or

(Cl1. 6al kywg édaherasai d al kyl, cycloal kyl, aryl, Het, (Gcfakdh)aryl or
(Cl. 6al kyl ) Het being optionally substituted with 8150, 1 8 January 2006
WO 03/ 010140 PCTI CA02/01127 4 c) OCORL05 wherein R705 is (C1-6)alkyl,
(C3.7)cycloal kyl, (Cl.6)al kyl-(C3. 7)cygcloal kyl, Het, (Cl.6alkyl)aryl or
(Cl-6al kyl )Het, said al kyl, cycloal kyl, aryl, Het, (C1l.6alkyl )aryl or

- (CL. 6al kyl ) Het bei g o@mwmmebxhﬁwﬂcﬁm}éil&ﬂ(dy?fcgc@"@i)(&g Iﬁ enden“y H

SO2N( R108) 2 S02N(R. 0
(01_5(3) al k§/| OEcs 7y V&ag%ﬁéﬂ) (%ﬁa'@@ﬂgrh@ﬁ%!ﬁi@ﬁlwlt% spiLRe. sxéﬂ%w avhryl , " Het,
(Closal kol aryl or HetToiskio) UK atomasineii0giany spwmigoihyrinnicd
7- nenber ed satura?le g’to&é? # fgé)rbg)gsl@%@f“é@\ {e&?ﬁ?i}f" BEa?ryl Het, (Cl
6al Eyl )18r éngr ()Clindﬂﬂ\&}ﬁymib’tl'l 631a}ﬂwie((he)¢p¢!mlkymmg1mm (ma)lcj(o]oaﬂwbst i tut ed
W t e 65
(C3-7) cyel oal kyl ogﬁlmﬁ ‘F'E@%W(’g? %"‘fc‘#f’?ﬁ(‘g g)ea‘%"wﬁ‘e"tyb""ded

(Cl1.0al kyl Yaryl or 09 ewdmﬂ?ﬁmétogerawwmtﬂey %reﬁﬂacr@mw om a6) apid |
_g C|3E) |C§/C| O?I szlc_lozS méfbe@)ﬁ?ht'ﬂbﬁtdfﬁfe?&@ﬁl@'%éiyﬂl ,cyaééfd(ya ah}enet 611-

a ar al
(g - )é) al kzl 15 (8 “Y?‘ a"k)%rﬁ?éwﬁﬁ efor ﬁO%'EPRW O?W‘V)SE%'F%%H %Eh aryl ,
Het , (Cl.sal kyl)argPF%or (CL. sal kyl) Het, or both Rl' and RL 12 are

coval ently bonded joggtsktiz 1 h re. attached
to forma 5, 6 or ﬁtﬁrrbk@r ges"é@ur'é?'e g_p kglggéé CY%%FW&&’& %F
cycloal kyl, aryl, Eercyqekybaiykiiey é(hyalkyb)lary( QIJKCwaBaI)IRgtI JrddR*? i, het er ocycl e
bei ng opti onal |y SHRS R16 and R17
is each H (Cl.6)a G!N qd E)ngd(c @f}c oa %Of)awgflgéi | Eﬂ( %@B i@él oal kyl ,
aryl, Het, (Cléal kﬁf‘ YoHSE: sewfwrs(' o5 &

-C37chQaIkI A owd 3l | 6al kyl ) aryl
(() r _()Cly6a| ” |§'Het (E@)ﬁﬁ ah@?ﬂ gxﬁ(ﬁﬁg J?cysiﬁt% %?él{fjét{tyé afyl, >Het écuﬁﬁ(yl)g%r yl)ary
NR18CC]\IR19R12O wh rﬁ%’”%%l ”"%1 %W‘@'%%PP“PP" logatheandig | , 25

. (C3-7) cycl oal kyl , thé GitroG3raiokshioh (i3 Are yitdchadi toyfbrm abys or Haémbéréd . 6al kyI )aryl
or (C1_

saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cy.salkylaryl or (C..
ealkyl)Het, or heterocycle being optionally substituted with R*°;
20 f) NR"COR™ wherein R"® and R" is each H, {Cr.q)alkyl, (Cs.
' 7)cycloalkyl, (Cy.g)alkyl-(Cs7)cycloalkyl, aryl, Het, (Crealkylaryl or (C;.
esalkyi}Het, said (Cy.s)alkyl, {Cs)cycioalkyl, (Cy.6)alkyl-(Ca)cycloalkyl, aryl,
Het, (Cy.calkyl)aryl or (C1.salkyl)Het being optionally substituted with R™;
d) NR"™CONR'™R'", wherein R''®, R™ and R'? is each H, (C;.)alkyl,
25 (Caz)cycloalkyl, (Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Gmalkyl)aryl or {Ci.
) salkyl)Het, or R™ is covalently bonded to R and to the nitrogen to which
they are attached to form a S, 6 or 7-membered saturated heterocycle;
~ or R" and R™ are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered saturated
30 . heterocycle, said alkyl, cycloalkyl, (Cy.s)alkyl-(Cs7)cycloalkyl, aryl, Het, (C.
salkyl)aryl or (Cyealkyl)Het or heterocycle being optionally substituted with
R15°;
h) NR™!'COCOR™ wherein R'?' and R'? is each H, (Cy)alkyl, (Cs.
7)cycloalkyl, (Cy¢)alkyl-(Cas)cycloalkyl, a 6- or 10-membered aryi, Het, (C;.




6al kyl ) Het or R118 is coval ently bonded to R119 and to, the mtr&gjen
to-which they are attached to forma 5, 6 or 7-nenmber el 2835y 2P
het erocycl e; or R119 and R12 are coval ently bonded toget her and to the

ni trogenylghsnliFh they are attached to forma 5, 6 o F:{ ed saturated
- so heterocycle, said al kyl, cycloal kyl, (Cl-6)alkyl - cy oal kyl, aryl,

Net, (Cl. 6alkyl)aryl or (Cl. 6al kyl) Het or het erocycl e be| ng optionally
substituted with Rls, h) NR 2' QOCOR72g wherein R 12' and R122 is each H,
(C1-6)al kyl, (C3. 7)cycloal kyl, (Cl.s)alkyl-(C37)cycloal kyl, a 6- or

- 10- menb d I 1
[ CA0aI 01127 5 bai EURDEVAT J‘%@Weg’;ﬁ%%"?&’?d%p8@%%&?4?"3’%99 Foarkyl ,
al kyl - cycl oal kyl, (@;Es@!lkyl)ahdeof (Cr-aByHa deing loptianally sybsitgied @il Rly ;) Het bei ng
optionally substi EP‘E‘@‘&?’ Wﬁ@*‘g%he?@ﬁ'zaa?\dggé@ﬁm)é I%Mg@:ﬁ 124 )2
ent

wherein R 23 and each i's 1nd Cl_6al kyl)
(C3. 7) cycl oal kyl , (fbrsalmu(@)cugwaﬂ(vcgr @dﬁl&vldﬁﬁmloa@'ﬁw{ 'i%t Cvc1 s
fial kyl)argyl or ( kafl N% ficyl)HR¥t, dRB24 sl GH GO, 4%y or Béth I3 hreOr “both R124

lently b d t to f t ted
nererocyel o+ aoay e Bapk s e SR ElgRd o2 e
(Cg :Salt k%/I éar y![ ] géteg;@ckﬁahh)al@tzﬁam dﬂmgjétmq? 1, gzbﬂgg(%;gﬁl)alnml |y
substituted wi BE LB Ly ddpstiitda GRARieY
C37) cycl oal kyl of" (¥ V0§ elind oftiqnally s
_ ECl )SS?IEyIO?ar);I gr) @m‘%ﬂhwhﬁus H.dGi-daligh, Kﬂ}iv)cyelyeikﬂar(Cyis)alkyléeyl Het ,
T ORI Sht of RS AR é’f*'ﬁ%' ey %@"*%* Sbak, t‘?"é'g““"“‘“ th 8150,
or (Cl- 6) al kyl - ( C3arvi. Pebyeiatykap or Gnsal )ﬂettbe"\g@f '%'hkwbﬁ%ww wih
(C1-6al kyl ) Het , sagnsel (CL.6)al kyl, (C3- 15 7) cycl oal kyI

g;I( %I ;3?_{2![ k%bllel ng 83@%‘# I"?lvl%ﬂu Bszt?irsgll'lbt(%’d) &u %1’ H%j %%%%%C\}\}ler ein
R 29 and R 30 ar e,)cytependgn Hey, (salk@hnbdraCkaliky)HétCRaid ja yalkgaloky | |
AT L it b P A e o
salkyl)Het being optionally substituted with R :
k) CONR™R™ wherein R' and R™*® are mdependently H, (Cio)alkyl,
{Caa)cycloalkyl, {Cy.g)alkyl-(Caz)cycloalkyl, aryl, Het, (Ciealkyllaryl or (Cy- |
calky)Het, or both R™ and R™ are covalently bonded together and to the :
20 nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cs.
salkyi)aryl, (Cy. salkyI)Het and heterocycle being optionally substituted with
R150
I) aryi, Het, (C,.calkyl)aryi or {CysalkyljHet, all of which being optionally
25 - substituted with R wherein R'™® is defined as:
- 1 {0 3 substituents selected from: halogen, OPQ;H, NO,, cyano,
azido, C(=NH)NH,, C{(=NH)NH(C1.¢)alkyl or G(=NH)NHCO(C:.
s)alkyl; or’ _
- 1 to 3 substituents selected from:
30 a) (C,.¢) alkyt or haloalkyl, (Cs)cycloalkyl, Cs.7 spirocycloalkyl
éptionaliy containing 1 or 2 heteroatom, (C,.gJatkenyl, (Cag)alkynyl,
(C1) alkyl-(Cs)cycloalkyl, all of which optionally substituted with
R :

‘b) OR"™ wherein R*™is H, (C,.Gaikyl},_(Cs.y)cycloalkyl, or (Cy.




20 nitrogen to which they are attached to forma 5, 6 o nE&Sﬁg
saturated heterocycle, said alkyl, cycloal kyl, alkyl - cy1§I 8%‘?%@/ ryl, Het,
(C1- 6al kyI )aryl (C1_6al kyl ) Het and het erocycl e being optionally

subst | t. R150; 1) aryl, Het, (Cl-6alkyl)ar yI kyl ) Het ,
[ CRM%EI ng optionally 25 substituted with &Tlé\‘,ﬁ’épgﬁk 8150 is

defl ned as: - 1 to 3 substituents selected from haI ogen, OPGBH, N2,
cyano, azido, C(=NH)NH2, C(= NH)NH(C1 g al kyl or C(=NH)NHC(Cl. 6)al kyl;
or - 1to 3 substituents selected from 30 a) (Cl r,) al kyl or hal oal kyl,

' gg?en)g%/glmoal( gl 6) al keaglkyl%?écyg% IF{Iyarl{ryoﬁ';"t % %’}3 @F‘E’&?I n@%ﬁ]ttycl oal kyl ,
al | of which optionall saidalsyi ¢ycloakad, awk Het, (0.0 etiCr.eilwliRe04 is H,

(CL-Bal kyl), (3. 7)cychag loflonalfsubShutea ﬁh,;anuary 2006 _ V0 03/ 010140
PCT/ CA02101127 6 6)al ky @""?@ oa‘.’?f’ Het, (CL.6alkyl)aryl or

(Cl.6al kyl )Het, said 8 cN!eé%‘l' RyT Is (ﬁm}ﬁ}lky' etrjoyeiaalkyl, (Giagikyar yl or
(Cl- 6al kylg Het  bei ng tgi,:;dmyy m,utr(guat @ﬂo d1Qa|E§,1,ﬁgt sl a(gﬂ? 45 wherein

R105 is (Cl-6)al kyl, 7)cycl o ((33. 7).cycl oal kyl ,
(Cl.6al kyl )aryl OFVC 9? i@tﬁ ’E&@°WW’)H€WW£ ?{ayaryl Het ,
_(Cl 6a| kyl)aryl or (ClsalifaedmidatR'®ei ng optionally substituted with R160;
‘d) SR 08, SO2N(R168) 2 R % O) each Rl
i ndependent |y H, (Cl.6%?ﬁyl’%?ﬁc§(§%6 ﬁ%@fﬁ eé%"é??‘i?‘l%‘(d% 10
7)cycl oal kyl, aryl, Heindegeadesil-k T )sdaliof, (ﬁir)oqchlalladiblk(ﬂ@)&lkyl (6 both R108
are covalgntly bonded ¢t I o @i t are
attached ﬁ) forma 5, 8&3%5% al?rl{)ﬂeigjsgﬁprag‘&@&het ocy cPch I$15a| d al kyl,
cycl oal kyl, aryl, Het, aecevainikppydadipossier and toghe RVP?"FE‘P which thayt er ocyci e
bei ng opt i onal | y subst bk atiashedits foritiaf 8, 6 ok F-nemiiRtd SBAlRatebeericdydd,l’ is H,

(Cl.6)alkyl, (C3.7) Cycéaic? aIE)X cycloal((yq: aryl, Het, (C,.calkylyaryl or (C.ealkyl)Het or
. heterocycle being optionally substituted with R

15 e) NR™R" wherein R is H, (C.)alkyi, (Css)cycloalkyl of (Ci.
s)alkyl-(Cz7)oycloalkyi, aryl, Het, (Cgalkyl)aryl or (Ciealkyl)Het,
and R is H, CN, {Cig)alkyl, (Cs7)cycloalkyl or {Cy.)alkyl-(Cs.
s)cycioalkyl, aryl, Het, (C;.qalkyl)aryl, (Cysalky)Het , COOR'™ or
SO,R"® wherein R is (Ci.g)alkyl, (Ca.z)cycloalkyl, or (Cy.g)alkyl-

20 | (Ca.y)cyc!oalkyl, aryl, Het, {Cy.qatkylyaryl or (C,galkyl}Het, or both
R and.R" are covalently bonded together and to the nitrogen to
which they ate attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyi, aryl, Het, (Cy.qalkyi)aryl or (C4.
salkyl)Het, or heterocycle being optionally substituted with R'®°;

25 f) NR"COR"Y wherein R""® and R"" is each H, (Ci.g)alkyl, (Ca. -
7)cycloalkyl, (Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Cisalkyl)aryl or
(Crealkyl)Het, said (Cy.e)alkyl, (Caz)cycloalkyl, (Cre)alkyi-(Cs.
7)cycioalkyl, aryl, Het, (C,.salkyl)aryl or (Cealkyl}Het being
optionally substituted with R™®;

30 g) NR"CONR'®R™®, wherein R"'®, R and R* is each H, (C..
e)alkyl, (Cs7)cycloalkyl, (Ci.g)alkyl-(Csz)cycloalkyl, aryl, Het, (C,.
salkylaryl or (Cyealkyl)Het, or R is covalently bonded to R and
to the nitrogen to-which they are attached to forma 5, 6 or 7-
membered saturated heterocycle, or R"® and R' are covalently




6) al kyI (C3.7)cycloal kyl, aryl, Het, (Cl.6alky[)aryl or (LCl1- 6%5
and R 12 is H CN, (C1. 6) al ky[, (C3.7)cycloal kyl or (Cl
7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (Cl-6alkyl)Het |, COCR15 or

SO02R115 yhess 15 is (Cl 6) al ky[, (C3.7)cycloal kyl, | kyl 20
(C3.7)cycl oamyl(ﬁ aryl, Het, (Cl.6alkyl)aryl or (C1. GaP{iTlﬁ% "0? 2qor bot h

R'' andR112 are coval ently bonded together and to the mtrogen to which

"they are attached to forma 5, 6 or 7-ngnbered saturated heterocycle, said

al kyl, cycloalkyl, aryl, Het, (Cl al kylmfaryl or (Cl1_ 6alkyl)Het, or

_ heterocycl e being opt| naII substituted with R160Q; 25 f) NR'6COR117
wherein R116 and R' opdedHogether @pd Jo,ihg pitrogente whichythey-arg ltaghed to

(Cl1-6)al kyl -(C3.7) cycl dahkay‘o‘,,s @Tyhembigbd sﬁt@r’h{eﬁjaieberéc)yaléyéalcmlkyl

Tycyeroal kil - aryl,  HerRaRh i aab BT e i ipd i g
optional |y substitut ed emimemamromle@)emd@pmwmmmw-tméﬁf’e| n R118,

d h o 1
E(géiges? iy k% 2(()<:|3S7)e oycl omalpﬁ@?] OC@Ra Were"(ﬁ& L e gg{“%w.h fredgiion

(Cl- 6al kyl ) Het, or R11dG #—éCVE’SQ’Ef'éﬁH}?‘kB'&‘FMEd—'P@W é?ﬁép‘mﬁﬁ‘bﬁ'l?é ni t rogen
to-which they are atta@mm&qcf,a@ncwzﬁ:{l%r((ﬁﬁﬂkyl)ﬁet SRRy E Sychaliyl at ed

‘heterocycle, orR19 and R120 are.c y Jan 6 03/ 010140
PCT/ CA02/ 01127 7 bonde&ﬁ%o@g @fj a&ﬁ&"% ff’ékyﬁ?'%"rod ‘rﬁglf‘éﬁ'!%ﬁp%'ﬂgthey are
attached to forma 5, oftimullysubstitited edth K4F,or RI%2 & GRS ogB).eahesan d al kyl ,

cycl oal kyl, (CL. 6) al kyIFr(a a8'%?'lé}alé%h%ﬁﬁ%g‘#ﬂt\i%%ﬂ'{‘@d(C?a)t%ﬁé{@%yl or (d.

6al kyl ) Het -or heterocyc 5 h)
NR72' COCOR 22 wherein Rr (Ems)a@mdcﬁmzioagyimlhﬂ% (G etkiped /0.

C37 | | kyl Cl-6 df; 24 d |,
I(—|e t,)%i §Z| k§|)a§y| O%@%,@qbf Gﬁﬁﬂ |)3@PFJ’>|Q?(bk.}Q!kyl)ﬁrl§othﬁ“ %’Qacgﬁé'?ﬁ pea ary

al kyl -cycl oal kyt, aryl P tOQe@‘Pf MPWPF&§9T75}9"‘¥’€IM6‘§WW?C) Het bei ng
optional l'y substitut ed haickdeydrs, 8id a1, Rrofoaly afdtbidodmtyl, MyRH3A &, wher ei n 10

?};i%?ﬁﬁ?&%;k;g ABBER Pl S B oo o
o substituted with R'®
i) COR' wherein R‘” is H, (Cis)alkyl, {Cs)cycloalkyl or (C,.
s1alkyl-(Cs7)cycloalkyi, aryl, Het, (Cisalkyl)aryl or (Cy.salkyl)Het,
said alkyl, cycloalkyl, aryl, Het, (Csalkyl)aryl or {C;.salkyl)Het being
20 optionally substituted with R'®’;

) tetrazole, COOR™ wherein R' is H, (C1.s)alkyl, (Cs7)cycloalkyl,
or{Cy.glalkyl-(Ca7)cycloalkyl, aryl, Het, (Cy.zatkyl)aryl or (C;.
salkyl)Het, sald (Cy.g)alkyl, (Caz)cycloalkyl, or(Cys)alkyi-(Cs.

. 7ycycloalkyl, aryl, Het, (C,.calkylyaryl and (Csalkyl)Het being
25 optionally substituted with R'®; and
k) CONR™R™ wherein R'* and R™ are independently H, (C;.
s)alkyl, (Cs7)cycloalkyl, (Cie)alkyl-(Ca7)cycloalkyl, aryl, Het, (C.
salkyl)aryl or (C1salkyl)Het, or both R'* and R™ are covalently
bonded together and to the nitrogen to which they are attached to
30 : form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cycalkyljaryl, (C:.salkyl)Het
and heterocycle being optionally substituted with R"®’;
wherein R'® is defined as 1 or 2 substituents selected
from: tetrazole, halogen, CN, C;alkyl, haloafkyl.-COOR's',

:




6al kyl )Het, or R124 is OH or Q(Cl-6al kyl) or both R 124 are covyalently
bonded together to forma 5, 6 or 7-menbered saturated 18/80@HEY4 e, said
al kyl, cycl oal kyl, al kyl -cycl oal kyl, aryl, Het, (Cl1 15 6al kyf)aryl or

(CLl. 6al k d heterocycle being optionally substj ,th R160; i)
oris o lods Nl H (Cl-6)al kyl, (Ca.7)cycloal ky*éigtrjg it

6) ai kyl - (C~7) cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl-salkyl)Het,
said al kyl, cycloal kyl, aryl, Het, (Cl-gal kyl)aryl or (Cl_6al kyl)Het being
20 optionally substituted with R160; j) tetrazole, COOR120 wherein R128 is

H (Cl-6)al kyl, (C3_7)cyclo 169l e L&yl - . 1).Cc al kyi, aryl,
Het, (G -6alkyl)aryl or (CL-* arkyl’ , ! d '("C1-®) , 1

( )al kyl, (C3_7)cy agg%g?ﬁp C@“ﬁgﬁ‘y@‘%gﬁ ﬁlag y y
(C3-7)cycl oal kyl, or (Cl-6) alNBFCOR3? or CONIR Fpavkerbin RIT whd edddR s
Cl- 6al kyl )aryl and (C1. 6al | i I tituted with
(R160; and L) )(liO\IRZLZQ(RZLSO mﬁ%"*@?"%ﬁﬂfsf%“3%316%%%?@%!?8@3%%#?@ H, (Cl-
6)al kyi, (C3.7)cycloal kyl, (Eorianikyiar bR ayetavaloriy bondedtogethist , (O .
6al kyl ) aryb or (CL.6al kyl ) Heing 19 Aol ibaRiM o/ QuatiRa kol £8! | v bonded

together and to the nitrogen tQ which they are attached to 30 forma 5, 6
or 7-menbered saturated het %r%%%?r@t,’er‘%‘gﬁaé‘yrﬁﬁeﬁé;'Pt,er‘t?y@?:oal kyl ,

- al kyl-cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (Cl.6alkyl)Het .and

Ao T or"S subS O LBl hoTR dtbiE ot bl RiRer SRSI BN o Bl kyl |
“hal oal kyl , COmerein R isseleptasbirym (Hegikviilednb (OaiyciP@m.apo2/ 01127 8 5 SCBH,
wherei n58?2?63%”5?53‘@@%?’??@1@%@%’?&‘?@@@%@?@%@@ IR ED 2
(C3. 7) cycl oal ek (Gelafedadon (Gstalkyl e, 7) cycl oal kyl; or both R162 are
coval ently bonded satiiyheyclosing bigclbdig, A, Heg,eikyl-ayvind alkyitHd yeig e att ached
to forma 5, 6 Orop?ié%%&%s%%tesda v'\[riwﬂ%tme torhestu%rstﬁﬁé/n?sl seélected from: halogen,
_or
15 a} (Cy.g)alkyl optionally substituted with:
' ~ - OR® or SR* wherein R*! is H, {C, galkyl), (Ca7)cycloalkyl,
(Cre)alkyl-{Ca7)cycloalkyl, aryl, Het, (C,)alkyl-aryl or (C,.
eyalkyl-Het; or '
_ - N(R™), wherein each R* is independently H, (C1.¢)alkyl,
20 ' {Cs7)cycloalkyl, (Cy.¢)alkyl-(Cs)cycloalkyl, aryl, Het, (C+.
s)alkyl-aryl or (Cy.e)alkyl-Het; or both R** are covalently
bonded together and to the nitrogen to which they are
atiached to form a 5, 6 or 7-membered saturated
heterocycle;
25 b) OR™ wherein R® is H, (C1.)alkyl, (Cas)cycloalkyl or
(Cie)alkyl-{Car)cycloalkyi, aryl, Het, (Cis)alkyl-aryl or {Cig)alkyl-
Het;
c) SR* wherein R* is H, (Cy.e)alkyl, (Car)cycloalkyt, or
(Cre)alkyl-(Cs7)cycloalkyl, aryl, Het, {Cy.e)alkyl-aryl or (Cy.s)alkyl-
30 Het; and .
- d) N(R®), wherein each R is independently H, {C,.g)alky!,
(Caz)cycloalkyl, (Cy.¢)alkyl-{Cs7)cycloalkyl, aryl, Het, {Cyg)alkyl-aryl
or (Cy.g)alkyl-Het; or both R* are covalently bonded together and
- to the nitrogen to which they are attached to forma 5, 6 or 7-




Bis NR3 or CR3, with the proviso that one of A or Bis either CR3,
wherein R3 is selected from (Cl-G al kyi; hal oal kyl, (C@W@WY@Q@@WI ( C5.
10 7)cycl oal kenyl, (C6, 1a) bi cycl oal kyl, (C6.10) bi cycl oai kenyl, 6-

-10- nmenbe: Het;, (Cl.6)alkyl-aryl or (Cl.6)alk id aI kyl ,
cycl oal kyl%fhs@?dél;/ocl oal kyl, aryl, Het, alKkyl- aryI and al %’%’““@3 ng
optionally substituted with from1l to 4 substituents sel ected from

halogen, or 15 a) (Cl-,.)alkyl optionagly substituted with: - OR31 or SR31
wherein R31 is H, (Cl_ 6a| kyl), (C3<7)cycl oal kyl, )

- (C1-6)al kyI (C3 7)cyc|qﬁé )aI kyl -aryl or (Cil-
e) al kyl - He or - N(R3)2 rﬁ%éé?de%ﬁMétgthgm9l T | ndependently H, (Cl.6)alkyl,

20 (C9_7) cycl oal kyl, (Cl.6)al kyl-(C3.7) cycl oaI kyl, aryl, Het, (Cl_
6) al kyl -aryl ®n Glcﬁt s ket H, gnded
) al ky y is N f, alhksbsirr ﬁéloc%?ntp': ar A Eﬁoaﬁ% gﬁ %%.ya.%

7 ertber ed saliRIGHCeHpBRRBYMAL 66" sy ShecaOnfor HAICOR Smareiy C1-6) &l kyl

E g 8 cye I T)al kadh R is midéﬂ:erﬁi)eailéwlfl €(11951k71) q@&b@abdﬂwl or (@mblkylkieat

a aly "
(C1_6) al kyl aél?b 5"!' ?%iﬂ?'ﬁ'él K SVr"e’e ﬁ%?‘iﬁg ke ‘taé[?,'“fifeﬂ’gf@?@bn%(@ ar yI Het ,
(CL.6)al kyI Vw.dﬁaa()@@wk)d.l (M)GIWMGIOM ot pothlRRIGR*rer ei n each R36 i s
‘i ndependent | %dﬂaleﬁ@'bo@l@d tgyéther aﬁ% Jné%ﬁb?@f%ch ey arg altached fo form

(C1.6)al kyl - Cg 7%{Q)/C oal k
(Cl1. 6) al kyl - H& 'Bﬁ‘mer Sﬂtérra?dé‘@m%ﬁﬂ y bonded together and to the
ni trogen t® which they are attached to forma 5 6 or 7 18 January 2006 WO

03/ 010140 PCT{ EPF;sl er ed satu ted gterocycle;, Kis N or CR4,
wherein R4 is ﬁwﬁ/ g%%efgflgﬂb é'fa@ﬁ“e dﬁ ;ﬁ de(@ﬁf‘f’%‘ﬂ?@l oal kyl or
Mis N or CR’, wherein R” has the same definition as B* defined above;

15 Y'isOorS;

Z is OR®, wherein R® is H, (Cy.5)alkyl being optionally substituted with: halo,
hydroxy, carboxy, amino, Cy alkoxy, C1.salkoxycarbonyl, and C, alkylamino; or
R®is Cy.5 alkytaryi optionaily substituted with: halogen, cyano, nitro, Cy alikyl, Cy.
20 ghaloalkyl, Cy.salkanoyl, -(CHy)y.s-COOR’, -(CHy)s.-CONR'R®, (CH,),s-NR'R?, -
{CH2)1.e-NR’COR?, -(CHy).s-NHSO,R?, ~(CH2}1.6-OR’, ~CHa)1.6-SR’, -(CHo)c-
S0;R’, and -{(CH,),s-SONR'R®, wherein each R” and each R® is H or C,.4 alkyl,

or Z is NR°R" wherein each of R® and R is selected from: H, Ci.salkoxy, or C.
25  galkyl optionally substituted with halo, hydroxy, carboxy, amino, C, alkoxy, Ci.

salkoxycarbonyl, and C alkylamino;

or a salt thereof;

80  with the proviso that when A is CR', R is Me, R®is pyridine or N
is NR®, R®is Me, K, L, Mis CH, Y'is O, and Z is OR®, then R®is not H;

and with the proviso thatwheh A is NR', R" is H, R?is phenyl, B is CR?, R®is




(Cl.6)al kyl -(C37)cycl oal kyl ;  or RA is OR41l or SR41l, COR4' or NRA1COR41
wher ei n each R41 i s independently H, (CL.6)al kyl), (C318 yppuya0R§l or
(C1-6)al kyl - 7) cycloal kyl, or R4 is NR42R13 wherein R42 and R43 are
- each ind H (Cl- 6) al kyl, (C3.7)cycl oal kyl,

(C7_6) al W% 7) cycl oal kyi, or both R42 and R43 are E%TV’S (g?‘?tl 2>7/ bonded
together and to the nitrogen to which they are attached to form a 5, 6 or
7-menbered saturated heterocycle; 10 L'\.f' N or CR6, wherein R5 has the sane
definition as R4 defined above; Mis or CR7, wherein R7 has the sane

definition as R4 15 Y1 0 ;. Z.is OR6, wherein R6 is

H, (Cl.6)al kylpﬁ%ép%i'g@?sl dna '?/OSWS%FtC{ﬁ%e@eQ\htﬁm’hﬁ'l o, hydroxy, carboxy,
am no, Cl-6 al koxy, Cl.6al koxycarbonyl, and Cl.6 alkylamno; or R6 is Cl.6
al kyl aryl opti W,go s 6 al kyl,

C, . 20 6hal oalaﬁalﬁhﬁ the tﬁéi%%)ﬁ‘é@ %%ﬁ%/&?@ FM%%&J%EV _

- (CH2) 1-, 3- NRMFEEH, M'~°( 2)??1563/ NFM@S%; ac@:z; ORS thaugRIRTot H; ( CH2) 1- 6- OR7,

- (CH2) 1. 6- SR7, (CHZ)l 6 SO02R7, and - (CHZ)l 6 S2NR7R8, wherein each R7
and each R8 is ‘ﬂ]_fh "F{% or.Z i 0_wherein each of R9 and RI10
is selected fPon" e@iwbsgl when fjs %1 is 55’36%1@@3/3 Bpheyh S LyMdubst i t ut ed
wi th hal o, hy@i—bxﬂﬂﬁ Q;andewOR%tmeanuﬁibte! al koxy, Cl_ 6al koxycarbonyl, and
Cl-6 al kylam no; or a salt thereof; 30 with the proviso that when Ais CR,
R is M, R2|spr|d|neorB|sNR3 R3is M, K, L, Mis CH Y is O,
and Z is ORG, apdhwih the proyisa #hat wherohis GR't R is Me, B?B\nysmnet Bt NRR&RT isA is NR, R

is H R2 s plmnulu nBisicH, %o%ﬁdz%éﬁs ﬁ%ﬂlﬁ‘ é’ncﬁﬂ%ﬁ WO 03/010140
PCT/ CA02/ 01127 10 5 phenyl, K' L, is 0, and Zis OR6, then R6

is not H and with the proviso that when AIS S, R is bromne, Bis CR3
R3is M, Kis CH  Lis CH Mis CR, R?isHorI\/EN_\IsO and Z is
OR6, then R6 is not H and with the prowsothat V\hen& R2is H Bis
CR3, R3 is phamiith the fudhelrovso titwh¥h AlisCR!, FrAROME R%Ss t en R6 is not H

ﬁlgg WRghi tshe B QN#‘?RS fsw, ld\’ﬂ,elﬂ isACIjI,%(’(I:S% an@Z&%Fbethen%ﬁ is noﬁ%’t“ di ne, Bis

15 and with the further proviso that when A is CR?, R' is CH, R%is Me, B is NR®, R®is
Me, K, L, Mis CH, Y'is O, and Z is OR®, then R® Is not Et: '

and with the further proviso that when A is CRY, R'is Et, R? is Me, B is NR®, R%is
Me, K, L, Mis CH, Y'is O, and Z is OR?, then R® is not CH,CH:N({Me).;

20 - R

and with the further proviso that when A is CH, R?is Me, Bis NR®, R%is

Me Me

Me ,Kis N, Lis CR®, R®is Me, Mis CR”, R”is OH, Y'is O, and Z is

OR® then RG is not Et;

25  and with the further proviso that when A is NR', R is Me, R?is Br, BIs CR?, R%s




10 M, K L, Mis CH Y is 0, and Zis OR6, then R6|s not Me; and wth
the further proviso that when Ais CR, R is M, R2 id®Jampary2¢0§s NR3, R3
i's M, K L, Mis CH Y is O and Zis OR6, then R6 is not Et; 15 and with
the furtgyosRiAY so that when Ais CR, R is CH R2 iﬁc%mz%ﬂz? NR3, R3 is
M, K L MisCH Y is Q' and Zis OR6, then R6 is not Et; and with the
further proviso that when Ais CR, RLis Et, RRis Me, Bis NR3, R3is

Me, K L Mis CH Y is 0, and Zis ORq, then R6 is not CH2CH2N(Me)2; 20
and with the further proviso that when Ais OH R2is M, Bis NR3, R3is
~.Me, Kis N, LrsCRS RS is M, Mis CR7, RTis OH, V1is O, and Z is
CRG then R6 i 25 and with the further proviso that when Ais NR,
R is M, R 'Y' CR3, R3 is 18 January 2006 WO 03/010140 11

PCT/ CA02/ 01127 W& is N LisCR5, Ris M, MisCR, R is Br, Yis 0,
and Zis ORG6, i R6 is not Me; and vvith the further proviso that when A
is NR, R is H Rgis d CR3, E, is CH Lis CH Mis
CH Y is O Zis CR6 tﬂgﬁ%@gﬂn(ﬁ '?\Me “&ﬁcp Bh'staﬁevf*%rpthIQrOW so that
when A is NR ORR'thensashtnd?IAes phenyl, Bis CR3, R3 is phenyl, Kis CH L
is CH Mis CR7, R7 is Me, Y is O, Zis OR6, then R6 is not Et; 10 and
with the further proviso that when Ais NR, R is H R2is Ow, B is CR3,
R3 is Ove, K #nglvii the furtengrovigol that@Hen Wis NB', &' isatthdR*Zs Ck BERGR®,IHi@n R6 i s not
Et; with the 1 : Bis CR3, R3is
Me, Kis CH, lfELtu|kt‘séﬁlqcfl-llp%QX_I m&fﬁﬁﬁt( %Qdéo é’%’ﬁs@é\%then R6=i s not Me;
15 . and with the further proviso that, when Ais NR, R is H Rz2is: cl

MOO OR6, - t henarifvithshdWakthdrprovisd that whBR A i3RI, & f's)ﬁ:lﬁ-"h.?ﬁﬂényl Kisére fis CH Y

i Zi
s 0, S s phenyl, Kis CH, Lis CH, M is CR’, R"is Me, Y' is O, Z is OR®, then R® is not
Et;

10 and with the further proviso that when Ais NR', R'is H, R%is  OMe BisCR®,

R'is  OMe KisCH,LisN,Mis CH,Y'is O, and Z is OR®, then R® is not Et

with the further proviso that when A is S, R? is Br, B is CR®, R®is Me, K is CH, L is
CH, Mis CH, Y'is 0, and Z is OR", then R%is not Me;
i5

and with the further proviso that, when A is NR', R is H, R? is:
al

OR®, then R®is not H.

, Bis NR®, R?is cyciohexyl, K, L, M is CH, ‘4’1 is0,Zis




18 January 2006 12 According to a first aspect, there i1 d]provig an
i soner, enantioner, ' diastereoisoner, or tautomer of a X
represented by formula (I1): O wherein: Ais 0, Sor NR, wherein R is
selected fromthe group consisting of.1H, (Cl_6)alkyl optionally
substituted wth: -halogen, OR', SR' or N(R 2)2, wherein Rl1 and each R12
is independently H, (Cl-6)alkyl, (C3_7)cycloal kyl,

(C1-6)al kyl -(C3.7)cycl oal kyl , (C 6) al kyl -aryl or (C 6) al kyl - Het, said
aryl or Het optionally substitut ed with. RO; or both Rl2are covalently

- bonded together and to the nitrogen to whi ch they are both attached to
forma 5, 6 ohecprdingitd e/fiesy aspact there i mevided@nygdneer, gr@nfienelel ect ed from H,

rI\]|%|2(2)£(J:(enO) R22 or%%ﬁgé&ﬁgr elaw(f ané@ﬂre%%@ ‘fﬂ‘ Sgg)néent ly H,
. P,

(C 4.)al kyl, haloal kyl, (C2-6)al kenyl, (C3.7)&ycloal kyl, (C2.6)alkynyl,

7) cycl oal kenyl, 6 or 10-rrenbered aryl or aid R21 and R22 being
optionally substituted with R2D, IY*II\ are-ponded together to forma
5, 6 or 7-nmenbered saturated ith the nitrogen to which they
are attached;. wherein Rl and R2 i L 1 to 4 substituents sel ected
from hal ogen, OPG3H, NO2, cyano, C( =NH) NH2, C(=NH) NH( C1) al kyl or
C(=NH)NHCO(C1 )al kyl; or - 1 to 4Rsubstituents sel jed from a) (CL_6)
al kyl or hal oal kyl , (CB 7)cycl oal kyl, Ca-7 spirocycl oal kyl optionally
cont ai ning 1 YW¥@Nhet er oat om (C2. 6) al kenyl, (C3.6)cycl oal kenyl,

(C2%) al kynyl A is(®iSor ﬁRkWhe(eWRWs%)éfe'c%HﬁYﬂ the@r&uﬁ)&on%m‘i@oiﬂﬂt %@Q)alkw
substituted with R150 OR 04 wherein Ri04 is H (Cl.6al kyl

(C3.7) cycloaIQE’PP“a"MIS“?%i”"%‘j‘é{IHP(yI (C3_ T7)cycloalkyl, aryl,- Het,

(CL. 6al kyl yaryl orpg rﬁ@ﬂ@'@R‘*’%nN@@igmﬁbl’e‘{ﬂ R"%ﬁ@'é&@hh&”ls mdeﬁéﬂdentlgHGt

(Ci1-6al kyl)aryl or (( al kyl ) Het bei ng option R s;
18 January 2006 17h(€)e) M@@CW‘%"@M Ri@a"-i(%‘s—v'éwloewb (Qn{e)aikyi'aryl °r(C1

(C3_7) CyC| oal kyl, ﬁfafk:kﬁ Arekkilant 68Het optionally substituted with R or
‘ both R*are covalently bonded together and to the nitrogen to which they are

both aftached to fqrm a 5, 6 or 7-membered saturated heterocycle;

R?is selected from: H, halogen, R%!, OR?!, SR?!, COOR?', SO,N(R%),, N(R*),,
| CON(R?),, NRZC(0)R? or NRZC({O)NR* wherein R* and each R®is
independently H, (Cyg)alkyl, haloalkyl, (Cag)alkenyl, (Cs.7)cycioalkyl, (Cop)alkynyl, (Cs.
" 7)eycloalkenyt, 6 or 10-membered aryl or Het, said R and R being optionally '
substituted with R?, or both R% are bonded together to form a 5, 6 or 7-membered
saturated heterocycle with the nitrogen to which they are attached;
wherein R and R? is each:
" -1 to 4 substituents selected from: halogen, OPO3H, NO,, cyano, azido,
C(=NH)NH,, C(=NH)NH(C,¢)alkyl or C(=NH)NHCO(C,)alkyl; or
- 1 to 4 substituents selected from: _
a) (C1) élkyl or haloalkyl, {(Cs.7)cycloalkyl, Cs.;7 spirocycloalkyl 6ptiona!|y
containing 1 or 2 heteroatom, (C,5)alkenyl, (035)Cycloalkenyl, ,(Cz;)alkynyl,
(C1.6) alkyl-{C3.7)cycloalkyl, all of which optionally substituted with R'*®;
b) OR™ wherein R'™ is H, (Cy.galkyl), (Cs7)cycloalkyl, or (Cy.)alkyl<(Cs.
7)cycloalkyl, aryl, Het, (Cma!kyf)aryl_ or (C1.6alkyl)Het, said alkyl, cycloalkyl,
_ aryl, Het, (Cyealkyl)aryl or {Cisalkyl)Het being optionally substituted with:
R™; |




7)cycl oal kyl, Het, .(Cl-6alkyl)aryl or (C1.6alkyl)Het, | d al %ﬂd
cycl oal kyl., aryl, Het, (Cl-6alkyl)aryl or (Cl.6alkyl ) (?pt ionally
substituted with R150; d) SR108, S02N(R 0S)2 or SO02N(R 08) C( O R108 wherein
each R 08 is 5 independently H (Cl-6xgikyl, (C3-7)cycloal kyl or

(C1-6)al kyl - (C3. 7)cycloal ky[, aryl, Het, (Cl-6alkyl)aryl or (Cl.6alkyl)Het
or both R18 are coval ently bonded toget her and to the nitrogen to which
they are attached Q)ooﬁé}ﬂjr%/savf@rel@%? 187(01ﬁalkﬁe((éd)wdoalkﬂt(@ds)hkyidﬁmcycI e, said

| kyl | oal kyl
B G A I SR A
R111 is H, (CLl.6) dﬂ«y(cmalﬁ:a}am oy@m@lkyt)ﬂetbemg@m@)aay klybstl(tm witi/RE%cl oal kyl ,
|, Het Cl1- 6al welN, (C
8yl kyl (c(3 7) c?c%yé%‘?f/?g%& (ﬁﬁyﬁﬁé@%‘cy?}%}eﬁ?ﬁ ‘fhkkar S, (Het
(Cl1-6al kyl9 aryl '(“ﬂﬂpeaHk'ﬁly)H%Cm)alﬂ@@R&ﬁcmoaﬁ@Emmmkﬂdcmv)éwb&lkyls aryl,
Cl.6)al k K ds- I, I,
et (CL bai kyl) art G BARR G bt o RSl R e ekl b *
coval ently bonded tbgm;ber‘rmd taiteb riitoogeindo whichrtiogyeare tattasttedd farimey5, e&@r 7attached
to f 5 6 het | k
oyl aryl! ERERARMEIE o SRR b o oeve
el n (0} I Ona St d - e C e an
Rll?gi spe ch H, y( 536) al kyl, (C3.7)cycl oal kyl,
(Cl.6)a[ky[-(C3_7)tyel oal kyl, aryl, Het, (Cl.alkyl)aryl or (Cl-6alkyl)Het,
?gilde( |Cﬁ| ;3) al lkyl ,e)(ng‘-"R‘??wmemh RIT is KL.GLCH gkl ((ﬁa%yabﬁlgﬁbﬁfmlg)allkyl waﬁ' . |5_|8t
- ba ar or = Su u
9) NR118>(IZO\IR1>119R1229V‘€]6\%?5\§ ’ﬁy%&ém@%ﬂ&?% ﬁg' Hetoand R %}FM( (C3-
25 7)cycloal ky[, (GRlky)el Rgzo&l:roé@ o?xc%qé|m[¢3\/7boyc@éueyr, rzlinet Qé%laaﬁ@l)&yﬂ )aryl

or (C1_ 6alkyl) pval ent# bonded, and to the

ni trogen to whi cmctﬂ?@ﬂ}")'ﬁ?’e %@@5 %"08923 W%ng @@ﬁ)ﬁu‘ﬁ'ﬁ%ered saturat ed
het er ocycise; or R%jb?cl@élﬁyl%ﬂ@ﬁélﬁyl-‘(?@ (ﬁéy@l&bikyl Bﬁmd@d éb DW&QQJO the

nitrogen to which, "they are ft L, Jo forma nber ed
saturated heter ocyé‘l‘ﬂ)H%(Pr%FW al %A Rcare|cguairgtly, bonded together and to the

(C1. 6) al kyl - (C3_7 )nitdtifeR %0 %Mt'ch iy aﬁ'&hed (@f%rrﬁ%'é%'c)r@’[r%mgére& @éturated |

6al kyl ) Het or heterocycle being optionally substituted wth

NR121COCOR122 whehetaroqyeie; saighalkp oysloplkyleaiyh Hat. (@@am@))awk%(C1W)Het )or

7) cycl oal kyl C1 (bgg,g7 10- nenbered aryl, Het,
()01y 6al k§|)a$ |ﬁ§§’1r&¥ae 631 K y&p;ﬁa'%"%gg%”te‘?“’ﬁhwyc|oa|k| Y

al kyl - cy@oal kyI aNR"*COR"" wherein R1 ¢ and R" [S each H, {Cy)alkyl, (C&T)cycloalkyi
(Cyp)alkyl- (Cs7)cycloalkyl, aryl, Het, (Cqealkyl)aryl or (Cisalkyl)Het, said (C.
“s)alkyl, (Ca)cycloalkyl, (Cig)alkyl<{Cs.7)cycloalkyl, afyf, Het, (Cicalkyh)aryl or
(Csalkyl)Het being optionally substituted with R'™;
g) NR"CONR' R, wherein R'®, R"® and R is each H, {Ci.s)alkyl, {Cs.
25 ' 7icycloalkyl, {Ci)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cygalkyl)aryl or (Cs.
salkyl)Het, or R"® is covalently bonded to R'™ and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R*® and R"® are covalently bonded together and to the nitrogen to which -
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
30  said alkyl, cycloalkyl, (Ci.6)alkyl-(Csz)cycloalkyl, aryl, Het, (Cysalkyt)aryl or (C,.
- galkyl)Het or heterocycle being optionally substituted with R'>;
~ h) NR™'COCOR'? wherein R'' and R'2 is each H, (Cy)alkyl, (Ca.
z7)cycloalkyl, (Cy5)alkyl-(Cs7)cycloalkyl, a 6- or 10.—membel_'ed aryl, Het, (C,.
_ - ealkylaryl or (Cq.¢alky)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
35 (Crealkyl)aryl or (Cy.ealkyl)Het being optionally substituted with R'’;




35 (Cl-6al kyl)aryl or (Cl-6al kyl)Het being optionally ;gl}st i tuﬁqt% W th
8150; 18 January 2006 12b or R 22 is OR123 or NR 2a 1 wherein R
and each R is independently H, (Cl-6alkyl), (C3_7)cycloal kyl, or

(Cl-6)al kyl -(C3, 7)cycloal kyl, aryl, Happ (Cl_ 6al kyl)aryl or

(Cl-6al kyl )Het, or R124 is OH or O Cl.6al kyl) or both R124 are covalently
bonded together to forma 5, 6 or 7-nenbered saturated 5 heterocycle, said
al.kyl, cycl oal kyl ,or&"Ryd ORYC looB{R'), wizargih R'Pend ea&iREAIskydepengéntigi,

Clal kyl ) Het d t b bst t d w R150;
GO 27 whor ei ' R1 3 AT (Coapras AR (Caaon G dnakrldh o Mokl ar'kyl 2 (s
7) clycl Fﬁl Ikyl ar%/lsa!kﬂﬁryt | of (BrcalkbHiet] drer*A |sQ)(H:ngC1({|ﬁ.ﬁdlkm]c)r:HeLh R%b5ard ?I kyl , ]
cycl oa , o ar a ei.ng optiona
' sﬁbst i tu%/ed Wi t% If?fg% ht%m]n)ie%% Er &5 gﬁr g“?réb‘%—@ RS kSI Y
Eg g) fic:ﬁ)of'ﬂ kl}" F@'(tdrﬁ‘dyc@) 8ails ylkyl S&:loall@) @}k@l—@@lols&yl agl, Het, (elﬁéalkyi)laryl olrk 5
a aryl or cl oa

or ( Cl- 6) A kyl y( c3 @)@@‘éﬁ@&%ﬁ m%’PgiYCe g ORt@)fa‘lbfas?/HPﬂ'%%ﬁWthﬁg"y( CL_ g
6al kyl ) Het bei ng  qQpOORIE WhkrsiH R iig Ht@qﬁ ((Esg, cloglkyieqﬂm ﬁg vvher ein
- R129 and R130 are | ndependent|y H 15 7% %a‘
(CL.6)al kyl - (C3. . 7%’9’85'!%[1 ) Hety (G5 'kﬂé&t ma|kk'§h'3taﬁiq’ ¥ gxerpalkyl,

- 6al kyl ) Het, or bo 34&9(@&%%%@0%@.65&%1&5&:@ ﬁ’cﬂﬂﬂi stitRagkapRitteRE%t 0 the
nitrogen to which_t éﬁ%e attacE,g forma menber ed saturat ed

het erocyclfe, sai dl)aq3@ heramR !SHdpkg)P'kﬂy@3d&Y%§ﬂ|kY' é&f(ﬁm)am

d | kyl |

hen ey Eiclabaliai b ‘%’R?M%'Q’F?@e’ég"‘g t‘)j}?syaf""pf)‘? LS 1) et
all of which be ngm‘apaImem(qm)aﬁ«yb@:zwml@@kmaryi etttk na s R sh s

Cyano. azido, G %&;‘ﬁlﬁ??’e&%ﬁéﬂi%&@”ﬁ‘”‘wﬁ?“ N NHO( CL G Al kYT 25
or -1to 3 subst it FRNRER Eewheateinfofhangd)R'{"@re Bigepgndentink, G%kslaﬁqv?(
%g? e?éﬁtyo'm"a'( @2” 674 E?ﬁg W (bo%% 3?@3 °aw E@F dty(&@%’@é%%&] oal iyl al |
of “whi ch opt i onal leglky)iiedtartbotheR' andR @Bcovalently bonded together and to the
: nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryt, Het, {C;.salkyl}aryl,
(C1salkyl)Het and heterocycle being optionally substituted with R*>;
20 | I} aryl, Het, (C,salkyl)aryl or (Cqsalkyl)Het, all of which being optionally
| substltuted with R'; a nd
' wherein R'® is defined as:
- 1 to 3 substituents selected from: halogen, OPO3H, NO,, cyano,
azido, C(=NH)NH,, C(=NH)NH(C.g)alky! or C(=NH)NHCO(C, ¢)alkyl;
25 or
- 1 to 3 substituents selected from:
a) (Cy.6) alkyl or haloalkyl, (Cs.7)cycloalkyi, Cs7 spirocycloalkyl
optlonally contalning 1 or 2 heteroatom, (Ca¢)atkenyl, (Cag)alkynyl,
(Cy6) alkyl-{Csr)cycloalkyl, all of which optionally substituted with Rt
30 . b) OR' wherein R'™ is H, (Cysalkyl), (Cs)cycloalkyl, or (Cy.e)alkyl-
" (Caz)oycloalkyl, aryl, Het, (Cysalkyaryl or (Cyealky)Het, said alkyl,
cycloalkyl, aryl, Het, (Csalkyl)aryl or (Cyealkyl)Het being optionally
substituted with R
S ¢) OCOR'® wherein R'® is (Cy.e)alkyl, (Csz)cycloalkyl; (Crg)alkyl-{Cs.
- 35 " " 7eycloalkyl, Het, (Cqgalkylaryt or (Cygalkyl)Het, said alkyl, cycloalkyl,




30 b) OR104 wherein R104 is H, (Cl-6alkyl), (C3_7)cyclqalkyl
(C1. 23) al kyl - (C3_7)cycloal kyl, aryl, Het, (Ci-6alkyl )aﬂ§|~?'a%+afy5’606
(Cl-6al kyl )Het, said alkyl, cycloalkyl, aryl, Het, (Cl.ral kyl)aryl or

- (Cl-6al kyl ) Het being optionally subsypguted with RL60; c) OCORLO5 wherein
R105 is (CLl.6)al kyl, (C3.7)cycloal kyl, (C -;)alkyl-(C3_ 35 7)cycloal kyl,
Het, (Gl.6al kyl)aryl or.(Cl.sal kyl)Het, said al kyl, cycloal kyl, 18 January
2006 12c aryl, Het, (Canbaiaty(Giaaligi)aod of (Chs@ialiilet belag opinady syiistioteal | y
substituted wth R 60;f)p®R108, SO02N(R108)2 or SO0ZN(R 08) C(O) R108 wherein
each R 08 is independently H (Cl-QGalkyl, (C3.7)cycloal kyl or

(Cl-6)al kyl - (C3_ 5 7) cyl}| SR BO.NER"),, or S€LN(R'EICEIRKS Wherejeanh R is

Cl. 6al kyl ) Het bot h. | t th dtoth
' (I’li tr ogenytz) whi 2[1 tﬁey '@%gén%@&gﬁ%%kaﬁ%(Sé((’t‘??(g)a%g&gl 03?6176)3%%'3‘2% edosat 5r at ed
?(a eg o?:ic:ssa,HGtsai d alh k{)cycloglky:'l,calwk}_jét, (cars?lkyl)ah?br(%@k?mdtgar pathﬁ"’scaR%o iy
. 6a or . heter i 0 Ssubst tut :
&) NRL' R 12 wher ein’ RuEOIAEH b?eﬁg%@ﬁ?@% ?”#@E%?'@%?"o‘gﬁ%ﬁdﬂd& %%1_
6) al kyl - (C3. 7) cycl oal kypltactedytb foriet 5, § €T-Bainbyieimaiurated heBiodgakksdid Het , and
R 12 i H CN, (Cl-6)al '
(CL 6) al kyl ( cs(_7) cylf‘smtgw%%ﬁal)yaﬁ?f%f@%%@éy RUAGIOMHEL L _ 6al Kyl ) Het
COOR115 or SO02R', 9 wheheferocydlé beingplictialig sabstidted wiBBRYf;cycl oal kyl , or
Cl-6)al kyl -(C3_7 | oal, kyvih |, . 18 , LKyl |
ECl- GL?k ?6) Hc(et , _oa C)l;gt ?f? ﬁﬁ"%ﬁwﬂeﬁﬁa; @(ggéﬂ%h’?ﬁéﬁf&%ﬁ(ﬂ g{:;(gt"her and to
the nit rggﬁn t o whi f:h E)b&yl-(ﬂﬁ)ql((c&c}idll@c eyl He:t,k(t?gmw;aﬁﬁ oﬁ(@gal@l)ﬁhﬂ‘r?de?) I
sat urat ed heterocycl e, L , C r t - Ga ar
or (C1.6al kyl) Het?/ or Rﬁ%ﬂ%’#o@c‘ﬁéﬁ)ﬁgﬁx‘n{jﬂ%&%ﬂ’éﬁPa%tﬁg&yﬂét‘%ﬁgwl ]'?4 RlG%;
Py cy el onl kol - (Gl 6) a1 bt (R, O YL !
cycl oa , . 6)a - cycl oa aryl, , - ba ryl or
(C1 Balkyl ) Het . sai dﬁ{‘scf_@@pfgy{,ch(,)gqua;5@5;5%(934)%“:(03.,%3,0:051|kyr§’a?yf,i Y
(Cl1.6)al kgl - (C3_7) cycl Hét,'(&lgalkya?rﬁﬂor ca;a;k%mt; Sebdtly R il RO 1. 6al kyl ) Het

bei ng optionally substituted w 60; - g% NR'8CONRL' 9R120, wherein
R118, R119 and R12 is Ex@enty b@r@gpd together and t the nitrogen to which they are

attached to form a 5, 6 or 7-membered saturated heterocycle, said
. alkyl, cycioalkyl, aryl, Het, (Cy.salkyl)aryl or (Cq.salkyl)Het, or
heterocycle being optionally substituted with R*®,

20 : f) NR'"®COR" wherein R' and R is each H, (Ci4)alkyl, (Cs.
7)cycloalkyl, (Cy.g)alkyl-{Ca.7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (C,.
salkyl)Het, said (Cg)alkyl, (Caz)cycloalkyl, (C1,5)alkyl.-(03_7)cycloaIkyl,
aryl, Het, (C,galkyl)aryl or (C,galkyl)Het being optionally substituted
with R"®; _

25 g) NR"™CONR'"R'?, wherein R*®, R'"® and R'? is each H, (C1.
e)atkyl, {Car)cycloalkyl, (Cys)alkyl-(Cs7)cycloalkyl, aryl, Het, (C;.
salkyl)aryl or (Cysalkyl)Het, or R is covalently bonded to R*® and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered.

saturated heterocycle, or R™? and R' are covalently bonded
- 30 togethér and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C4.
s)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.¢alkylaryl or (Cyalkyl)Het or
“heterocycle being optionally substituted with R'®%;
o h) NR''COCORZwherein-R™! and R™ is each H, (Cr)alkyl, (Cs.
35 - 7)cycloalkyl, (Cy6)alkyl-(Cs.7)eycloalkyl, a 6- or 10-membered aryl, Het,



6) al kyl , (C3.7)cycl oal kyf, (C1.6)alkyl-(C3.7)cycl oal kyf.,, aryl , (C1_
6al kyl)aryl or (Cl-6alkyl)Het, or R118 is covalently béﬁféﬁyﬁzﬁém and to
the nitrogen to which they are attached to forma 5, 6 or 7-nenbered,
saturated heterocycle, or R19 and RS2fbgare coval ently bonded 30 toget her
“and to the nitrogen to which they are attached to forma 5, 6 or

7- menbered saturated heterocycle, said al kyl, cycloal kyl, (Cl-

6) al kyl - (C3_7) cycl oal ky{Giealkyilaryl bedC,.c4IK)Ha Iskigl giled, WCIOEIK}(I Cikybaydoglkylkilet or

72" o unerein R - 21 artiiei OB (aahygtbond iy Ebbalicg oy )
(Cl-fi)al kyl - (C3_7) cyclwﬁﬂ RiPP or &8s @Rﬂlﬁr }amﬁér@mﬂ ? ahtbegchIB*Januar y
2006 12d (C1-6al kyl )aryl SC]%% gyﬂf@h S)ay)c? )6 kyl ,

al kyl -cycl oal kyl , ar yI e'( é Hﬁ (Ps? a?‘@f 5(1: l?%jl"%y - bei ng

opti onal | y5 subst i tut ed Mcytclmafkjtﬁaryl blet I'\szefélhylé)ar(jl%ﬂe,@lkywﬂ arR? miGH ed n R123

(G 8yl kyl -(Ca- 5 7) oyOitaplf) oFugt R isichviipnidindb aefier fom &5, 6

: E) Cl;ngI kyl) Hﬁt or ]I3124on75m@rlb9red s&ﬁie@hétbsdc)/clersahbalkyl I%rklraléalaylmllc}f}val ent Ly
onded together to forma 5 6 - ered sat.urat et cyG sai
al'kyl , cycloal kyl, al kyfclogly 8'%(“2&# (%rg&vﬁaﬂa?%%@i? )e“é%f S5

(CL. 6al kyl ) Het and het e @ﬂtbna!ty@ubmt@tﬁmmmﬂ‘?"y substitut ed W|th R 60; 10 .

(G 7 cycialkyl | aryl. -5 &sﬁ*‘”( Torg 1 Hr ol K apiBhy BB BV "ol Ly

- cycloal kyl, aryl, Hot, ﬁﬁdéﬂéﬂ )aWI )Het0(|C1 sﬂlié)d)ﬁri}i JSN(IC),JgdﬂRyi)H@t rsgldcaniy! onal 'y
_ substltuted wth R1f|0 tetrazol wherein R 28.is
(Cl.6)al kyl, (C3_7) cycl“d)ﬁpﬂlgﬂ" afY'iS'%I(@@f'kB')?%YWK%@E@WW@M@QWW‘E‘"VM yl,

Het, (Cl-6alkyl)aryl orghchoRahkviRHet, sal d (Cl 8) aI kyI
(C3..7)cycl oal kyl, or(Cl 6) al kyc@b C3,67).cycl oal Ky
(CL. 6al kyl )aryl and (Cl} daifazgle) RogivhgrainRi oﬁ%@@ﬁ%&&ﬁ%@%ﬁoakm R' 60;

| "é‘?& o1 te 7eyel SQFL@'{G] RGP, WA RREARABI Bt (oot 2
6al kyl )aryl or (Cl.6al kipid aqe:a)al (Gro qyclmlm o .a)aikykes:{ae)ca@oﬂhérﬂwlwe

' (Cyealkyl)aryl and (Cqsalkyl)Het being optionally substituted with R*®;
and
k) CONR'™R™® wherein R* and R'* are independently H, (C.

20 sjalkyl, (Cs7)cycloalkyl, (Cq.g)alkyi~(Cs.z)cycloalkyl, aryl, Het, (C,.
ealkyl)aryl or (C,.satkyl)Het, or both R'?* and R™ are covalently
bonded to'gether.and to the nitrogen to which they are attached to

(Cl_

form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryi, Het, (Cs¢alkyl)aryl, {C,salkyl)Het and

25 heterocycle being optionally substituted with R'®;
wherein R'® is defined as 1 or 2 substituents selected from:
tetrazole, halogen, CN, C,salkyl, haloalkyl, COOR™, SO4H,
SR161’ SOsz, OR‘I.61‘, N(Riez)z, SOZN(Rmz)z, NR'®2COR™2 or
CON(R™?),, wherein R™™ and each R'®is independently H,

30 _ {C1.6)alkyt, (Car)cycloalkyt or (C1.6)alkyl-(Cs.7)cycloalkyl; or both
R'% are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered
saturated heterocycle,

35 R®is selected from (Ca7)cycloalkyk;




- bonded toget her and to the nitrogen to which they are a@ ched forma
5, 6 or 7-nenbered saturated heterocycle, said al kyl, y’a %@/
al kyl -cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (CI1- 6al kyl ) Het and 25
het er ocycl e being optionally substitutad wt h R 60; wherein R76 is defined
as 1 or 2 substituents selected from tetrazole, halogen, CN, Cl-6alkyl;

- hal oal kyl, COOR161, SO3H, SR161, SO02R161, OR161, N R162 162 162 162 ( )2r
SO02N(R ) 2, NR COR or. CON (R 62)2, wherein R161 and each R 62 is

i nde endentl I k
, I(Cl g) al kyl - bg’gﬁglépfml Ky%rH Gq%géhg)%yaw Méb&kyl (03 E):fol?cl)kr?d%r Ct oget her

and to the nialky Yercloatkylicsih R m?%r%%%tﬁﬁh&%%[g‘%ﬁ R eref @ach R
(R ST R R

hal ogen, (ClOBF IsKYR*’RH a\rr@mmx " Acgaahdadapendely Ho{Crelalkyl, C
oheh B 5 EAEHAR (Epaldiiesy %"*"&@F*’f ot Feang ROV Oy boketi. whereln

(CL. 6)al kyl - (@tmy@y@lcofapkqﬁrogeoﬁo Rhtchéhwgatt@chﬁﬁéqa &rm a@ﬁ AridmpABergde each
i ndependent | %‘%gra}%@l]retﬁ Hi ! (C3_ 7)cycloal kyl,
yl,

(C1-6)al kyl - cycl oa or both R42 and R43 are coval ently bonded
.together and to the nitrogen to which they are attached to forma 5, 6 or

/- menber ed E%Jc@&ﬁ%@ﬁér@@%s%e gar'né d@ﬂﬂﬁor@R‘ Y4ipegboy@ has the same

definition as ove; MiIs or 7, wherein R/ has the same
definition as R4 defined above; Z is CRG V\/nereln R5 is H (C1-,6)alkyl

being opti O“ﬂméﬁéﬁ’t%ﬁe ﬁy%ﬁmg@% qemxﬂaﬁéywdg@{epgsge;am no, Cl-6

al koxy, Cl al koxycarbony am no; -6 al kylaryl
optionally substituted with: hal ogen, cyano, nitro, Cl-6 al kyI

Cl. 6hal oal ky 6

- (CH2) 1. 6- Nlrgr!%‘sgR ("@%%" W% @é&ﬁ%é’?@%@% ?\‘lh%@%lﬁwﬁ( CHZ’) ’%R?

- (CHR2) 1- 6- SREarbefCaR)rb, 6. SARERTY, CasalkoxyCHByryi, @ndmmmﬁmlnmei?eiaﬁ@ach R7
and each RS8 Z n R‘ Ois
‘sel ect ed fro%ﬁww{ﬁ%é @kﬂbgﬁ'thted%ﬁn Eél?%é\lf% ‘%%’aﬁ Q%ﬁbsﬁ f‘?'ﬁfgl (Ia(g
hal o, hydr oxyalkamylbdﬁylgham QCHo) a{QQNBf,R ,CJLCHZ)M-NR R®, {CH,),s-NR? COR

: «(CHy)1.6-NHSO,R’, -{(CH2)16-OR’, {(CHy)1.6-SR’, {CH2);6-SO,R’, and -(CHy)1.6-
. SO,NR'R®, wherein each R” and each R® is H or Cy alkyl,

or Zis NR°R" wherein each of R?® and R is selected from: H, C,galkoxy, or Cysalkyl
optionally substituted with halo, hydroxy, carboxy, amino, Cy¢ alkoxy, Cs.
Salkoxycarbonyl, and Cq4 alkylamino;

or a salt thereof.

Alternatively, in a second embodiment, there is provided a compound represented

by Formuta la:

‘wherein:
Ais O, S, NR', or CR';
8 is NR® or CR*:




~ 6al koxycarbonyl, and Cl-6 al kyl am no; or a salt thereofl8 %ﬁyaﬁgively, in
a second enbodi ment, there is provided a conmpound represeﬁ? For mul a
la: wherein: Ais 0, S, NRL or CRL; Bis NR3 or CR3; 18 January 2006 12f
R is selected fromthe group consisti¥g of: H, (Cl-B)al kyl, benzyl, (Cl.6
al kyl)-(C6_ 10aryl), (Cl-s alkyl)-5- or 6-nenbered heterocycle having 1 to
-4 heteroatons selected from0O, N, and S, and 5- or 6-nenbered heterocycle
having 1 to 4 heteroatons selected fromO, N and S, wherein said benzyl
and sai d het antOﬂl gpti onal | ubs ituted with froml to 4

aUbst t uent s PuBieEERER oAt 9ES GRS O bh G PRI Gren edER: A8 G 6 al kyl )
hal ogen, and6&). (61.adil|q&')|-5-pr Rehantbesa tea:érecg/cfemnng heo ghewpaemmsi sting of . H,

hal ogen, (Cl g&éﬁ%ﬂ O( ﬁga %QS%' glyé e e p)ﬁgte]{ocgclghaﬁﬁ r’qa{Tb‘ﬁr ed

het erocycl e aV|n eroatons se dsS pyrid
i'ne- N-oxi d emﬁm@ﬁﬁngse@ﬁmiOﬂwéhﬁéﬁ@ﬂsheterob|cycle having 1 to 4

het er oat ons sel eciufigreinsaid tﬁnzy‘Naﬁd\Qal@het%%'aﬁme@ '&ﬁﬂtonaﬂ?éu.%&ﬁﬁ%@ Watn and
het er obi cycl e bei substituents

subst i
sel ected fromth %3'? gg’p‘l ﬁ‘g’ﬁLtFé‘Et? ﬁ@‘eﬁtfaé H"'ﬁéheo%f&‘f’ cpRUILYHYSH: (1. 6) al kyl
OH, CXCH 6 a|ky|)CO@*Bﬁ&ﬁﬂﬂhNb@ﬁ]@nam&%kﬂ@ﬂ R3 is selected fromthe group
consisting of: 5-, 6- or 7-nenbered heterocycle having 1 to 4 heteroatons
sel ected from O, N and S, norbornane, (C, 1.7)cycloal kyl and
(C3. 7) cycl oaltiiypelpeted fom the/aryup sansisting oftkihalagen, GERBRIM{GsAyalomltyli s sel ect ed
fromthe gr thlénﬁoﬂsdrsirﬂié%ﬂ)eﬁéd héférocﬁﬁi Wﬁ@d t@@@efe@atcﬁnﬂéfé&@d frRnd RS is
selectedfro tin an 8% alkyl); Kand I is N or
OH 18 Janua 3}\5 5% Wfﬁlﬁlg% ci or 10—membere eferobicycle having 1 to
4 heteroatoms selected from O, N and S,
said phenyl, heterocycle and heterobicycle being optionally substituted
with from 1 to 4 substituents selected from the group consisting of:

halogen, C(halogen);, (C1.g)alkyl, OH, O(Cy alkyl), NH2, and N(Cy ¢ alkyl),;

R” is selected from the group consisting of: 5-, 6- or 7-membered heterocycle
having 1 to 4 heteroatoms selected from O, N, and S, norbornane, (Cy.7)cycloalkyl
and (Cs)cycloalkyl-(C 1 alkyl); '

Mis N, CR®, or COR®, wherein R* is selected from the group consisting of: H,
halogen, and (C,s alkyl}i and R® is selected from the gx"oup consisting of: H and

(C1.5 alkyl);

K and Lis N or CH;




----- represents either a single or a double bond; YisQ, PCTICAQ2]I01127 Z
is OR6 or NR6R6a, wherein R6 is selected fromthe group8/3Rearkedfy of . H,
- (Cl-6)al kyl, wherein said alkyl is optionally substituted with from1 to 4
“subst it u@btesoieshl ected from OH COOH, COQCL.6)al kyl , pdida@hadky! , said
al kyl being optionally substituted with from1l to 4 substituents sel ected
from COOH, NHCO(Cl-6 al kyl), NH2, NH(Cl-s alkyl), and N(Cl-6 al kyl)2; or
a salt thereof. According to a second ggpect, there is provided a conpound
of fornmula- O wherein A, R2, R3 and Z are as defined below Cpd. A RZR3Z
150N-MeOH In a third enbodi ment, there is provided a conmpound of the
formula I, or_a pharmaceutical |y acceptabl e salt thereof, as an inhibitor
of RNA dependent SPRRADBIPREFREE A2 fPYRIR Bordk t he enzyme NS5B, encoded by
HCV. According to a third aspect, there is provided a conpound of the
fornula !', orygopharmaceutically acceptable salt thereof, as an inhibitor
of HCV replication. 18 January 2006 13a In a fourth enbodinent, there is
provi ded a nethod of treating or preventing HCV infection in a nmanmal,
conpri si ng adasfRte? NHIB™! Whdrbif RTBBRbted Fromahs S&Lb%@ns@ﬂﬁ#’&mo‘c a conpound
- of fornmul a I,(Cor) ’g}pp ar rrace,at cally acceptabl e salt thefeof According to a
~ fourth aspect'"VRere" LGRS optigpally subsititedwiih frasmbiost subsiitugrds  t he
treatment or SsRestediicino @HCOGRY COT(Er)alif (CLpatin,isaidigyfiidp@sialye amount  of
a conpound QfpEikEai : [ pcally salt thereof,
and a phar %t??tg*llﬁh }r%:ggg%tat SB eﬁ‘:g.é‘i?%?%%@&% g 8@@%@&:‘5}@ onposi tions
may conpri se "gre Nt e ebohandiNigns®ofiiul at ory agent. Exanpl es of additi onal
i mmunonodul at ory

or a salt thereof.

According to a second aspect, there is provided a compound of formula:
0

wherein A, R?, R® and Z are as defined below:

Cpd. A R* R’ Z
# . .
150 |  N-Me - CH
728\

In a third embodiment, there is provided a compound of the formula 1, ora
pharmaceutically acceptable salt thereof, as an inhibitor of RNA dependent

RNA polymerase activity of the enzyme NS5B, encoded by HCV.

According to a third aspect, there is provided a compound of the formula l,ora

pharmaceuticaﬂy acceptable salf thereof, as an inhibitor of HCV replication. -




agents include but are not limted to, a-, P-, b-, y-, @gld co-h§¢qerferons.
18 January 2006 14 The pharmaceutical conpositions may ‘@ddftad y
conprise an antiviral agent. Exanples of antiviral agents include,
ribavirin and amantadi ne. The pharmaceuti cal conpositions may additionally
conprise other inhibitors of HCV polﬁ?er ase. The pharnaceuti cal
conpositions nmay additionally conprise an inhibitor of other agents in the
HCV Iife cycle, such as helicase, polynerase, netalloprotease or |RES.
“According to a fifth aspect, there is provided an internedi ate of fornula
(1 a) or (1 mwyfourhiempodigrat, therers pOREed a Bethpd obiresiting or peventiian K, L, and M

are as defin J > A ; . . ] .S as defined
above, - re%‘rbe\’i@%ﬁdne@? r@ﬁg‘al,go @Fém%gérg@gﬂgﬁf@q%%ﬁgm%l %"E Wor CR3, with
t he provi so teffattiveamoant chaeomBolrgl of fdrimala |Gl ghar@RRuticalp eceeptablR3i s as
defined above E%éqi H or a carboxy protecting group and X is a netal.
Accordi ng tosﬁlt aspect, there is provided a process for producing
conmpounds of formula (iii): ape (iii) wherein A, B, K L, M PG and X are
as defined above ‘and wherein R2 is as defined above, conprising: a)

coupl i ng, i nAckdipg észiepedh agpegt. theteds previted § pharmaceidisa camaogdionderdi tive in an

the treatment or prevention of HCV infection, comprising an effective amount of a

compound of formula |, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

The pharmaceutical compositions may comprise an additional
imm_unomodu[atory agent. Examples of additional immunomodulatory

agents incfude but are not limited to, o-, -, 8-, y-, and w-interferons.




appropriate solvent, internediate (la) as defined above, with R? X 18
January 2006 14a According to a seventh aspect, there i1§1amw%|@;¢lﬁ a use of

a conmpound of forrmula |, for the manufacture of a nedicanent for the
treatment of HCV infection. In a fifth enbodinment, there is provided a use
of a conpound of formula |, as an HCW4pol yrmerise inhibitor. In a sixth

enbodi nent, there is provided a nethod of treating or preventing HCV

infection in J S L AT ' an effective
anount of a c@ﬁ%‘gﬁ?cgﬁn&%@ %ﬁ%@s W@H@ﬁ’ﬁ'%ﬁt@?%ﬂm ac?%rg't abl e salt

t hereof i n doabipkatl aniivirl agerdsiotids, ribavirin-ai@dmagiadine. | n a seventh

enbodi nent, there is provided an internediate of formula (1la) or (1 b):
wherein A, B, K, L, and Mare as described herein and PGis H or a carboxy

prot ecti ng groigphainacaitical @hipbsitime attyaabitiondinesnpriss oheouhibiees éfhe use of the
internediates of fornmula (la) for produci ng conpounds of formula (iii), 18
January 2006 WV B2YBaBIU0 15 r CTI CAOZ/ 01127 OPG (iii) wherein A, R2, B, K,
L, M and PG are as described herein, conprising: a) coupling, in the
presence of a netal catalyst (such as, for exanple, Pd, N\, Ru, Cu), a
base and an adgiphpvacedigalieorpositions owyiadditonalyeaneprisean inhibitor of pther| t |

ammoni um sal t i i Y I i a): 0 OPGla
W R X wiges iy RoYheRRknRich B FolRhe! Bllime ot HAERG Bk See I ) and X 15
(bt not IimtiBESto ): Sn(C .6alkyl)3i Sn(aryl)3, netal halide, B(COH)2, and
B(O(C1. 6) al kyl ) 2

According to a fifth aspect, there is provided an intermediate of formula (1a) or

(1b): ‘

K/"L
o 1

., X
BM"BI‘(}. ‘BI
1a

wherein K, L, and M are as defined above,
- Ais O, S, NR', or CR', wherein R' is as defined above,

- represents either a single or a double bond,

B is NR® or CR®, with the proviso that one of A or B is either CR' or CR?,
~ wherein R%is as defined above, |

PG is H or a carboxy protecting grbup and X is a metal.

According to a sixth aspect, there is provided a process for producing

compounds of formula (ji):
(2]
A M\\I/ILQPG
.,
Sy
(it
wherein A, B, K, L, M, PG and X are as defined above and wherein R?is as
defined above, comprising:

a) . coupling, in the presence of a metal catalyst, a base and an additive in an

appropriate solvent, intermediate (1a) as defined above, with R%X.




10 to produce conpounds of forrmula (ill). In a ninth emdi rren& 6there i's
provi ded the use of internediate (lIb) for producing c %q formul a
(tii), OPG (iii) 15 wherein A, R2, B, K, L, M and PG are as descri bed
herein, conprising: b) coupling, in the presence of a netal catalyst (such
as, for example, Pd, Ni, Ru, Cu), a B4&8e and an additive (such as a
phosphene ligand, Cu salt, Li salt, ammniumsalt, CsF) in an appropriate
sol vent, int eAdESﬂigtt@a Qé\;éhthgg%:&%ér@ is %b\ﬁn#bd%?uséof a%\'ﬁﬁ&lnﬂ oﬁom'uﬁa haI i de,
OS@2( C1: sal kyl , 18 January 2006

- 03/010140 PCTY eﬁ@mllfadur@@f@m@dlmm@t@rﬂreﬁraatmuwl-@yqusg:tiosn(Cl&al kyl ) 3i
Sn(aryl )3, B(OH)2, B(OCl.6al kyl)2, nmetal halide, to produce conpounds of
formula (iii). DETAILED DESCRI PTION OF THE | NVENTI ON Definitions The

fol | owi ng deflnaififth embodipehtythemelisesrevidddrenssicf @ compathid offormgled abenei n, t he
terms "(Cl. 3) (ﬂﬁkél ) ‘%C%@ al kyl"™ or "(Cl1.6) alkyl", either alone or in
conbi nati on vt hPAWBEAE NPBEATcal , "are i ntended to mean acyclic straight or
10 branched chain al kyl radicals containing up to three, four and six
carbon atonms respectively. Exanples of such radicals include nethyl,

‘ethyl, propyll ”%l)‘?@ﬁmbqu therqls,pgmggp@tmgﬂpod of irgeting\pr preyefing HCV

2-mret hyl propy fectibn b7 £ERAY bibin ga%ﬁa[ﬁf&@rﬂlghﬁfh%gﬁbmrﬁgﬂ%nteﬁé&e(cz 6)

al kenyl ", either alone or 1n conbi'nation t nother radical, is
‘intended to rasauntef agampeundaf omulak goa phanpaceliogliy acceptalle salttheradf cont ai ni ng
two to six c : the term (Cz.S) al kynyl" either
alone or in ?’é%ﬁ?\'ﬁtlﬂgﬁnmpﬁ e;r%gF'E@:\Faggpbup is intended to nean an

unsat urated, acyclic straight chal n sp hybridized 20 radi cal containing 2
to six car bo at ons gal kyl", either

alone or in ﬁﬁﬁﬁaﬂh %ﬁbsqmr@qp? there IS prowdteg an intermedlgate onrmu%(fJ(
(1b):

A ""%(ﬁ\ M
BH‘:IK,,L PG IK’/L
or 1ib

wherein A, B, K, L, and M are as described herein and PG is H or a carboxy

protecting group.

in an eighth embodiment, there' is provided the use of the inteﬁﬂediates of

formula (la} for producing compounds of formula (i},



anot her radi cal, neans a cycloal kyl radical containing fromth?&)e to seven
. carbon - atons and includes cycl opropyl, cyclobutyl, cyéiSJBEW ; 6cycl ohexyl
and 25 cycl oheptyl. As used herein, the term"(C5.7)cycl oal kenyl ™, either
~al one orj jnation with another radical, neans a yrated cyclic
radi cal gdc())rrh‘v'éi?ﬁ?dng five to seven carbon atons. .sO Aspﬁﬁg'g‘%%oépgi n, the
term "carboxy protecting group"” defines protecting groups that can be used
during coupling and are listed in G een "Protective Groups in Oganic
Chem stry", John Wley & Sons, New York'*(1981) and "The Pepti des:
~Analysis, Synthesis, Biology", Vol. 3, Academ c Press, New York (1981), the
35 di sclosures of which are hereby incorpoffated by reference. 18 January
2006 WD 03/010140 PCTI CA02/01127R2_1_‘7,A Y boxyl group of the C-term nal
residue is usually protected as an egter.. (CPG that can be cleaved to give
t he carboxylic acid. Protecting groups {hat can. Dbe used incl ude: 1) al kyl
esters such as nethyl, trinethylsilyl et(hizl and t -butyl, 2) 5 aral kyl
esters such as benzyl ~and substituted behzyl, or 3) esters that can be

cl eaved by mwaens@g%Rr%.hmaMPﬁﬁr%a&@m@adv@rmans such as

trichi or oet hytomprm@: phenacyl esters. As used herein, the term"aryl", or
"6- or 10-menpered . aryl’ either %J one or in 10 conbination with another
radical neans~arSHld" RAreSENoL AR A st Gugh a% i oxampin§id M ons, for
exanpl e phEnyl &u Guphthse andin addiive (sheh es aphdsphine liganBetesamaticaitmeans 0, S
or N. 15 As use ' t ; , 0 2 Liher. alone or in

conbi nati on w t%n-mg)r’r]ﬁnph%ar“’ J’?a ?@%ﬂmﬁi&éﬁ{se %ﬁg\%ﬁ%{?{%}g#? i cal derived by
renoval of a hydrogen froma five-, six-,jor seven-nmenbered saturated or
unsaturated (including aromati C)B'_h‘% Cbes contai ning fromone to four
het eroat ons sel ected from nitrogen;g en and sul fur. Furthernore,
"heterobicyclic" as used herein, neans 20 a heterocycle as defined above .
fused to one or nore other cycle, be iygqa heterocycle or any other cycle.

Exanpl es of su terocycl es .include, but are not limted to,

pyrrol 1 di ne, M AYEPGI R ke & i MASIRS He 2o sprrbranerehisophén®!

. not limited to ): Sn(Ciealkyl)s, Sn(aryl)s, metal halide, B(OH),, and B(O(Cw)alkyl)z_
10 to produce compounds of formula (ii).

In & ninth embodiment, there is provided the use of intermediate (Ib) for producing
compounds of formula (ii),

O
e [ ore
. oL
B K*

(iii)
16 wherein A, R*, B, K, L, M, and PG are as described herein,
comprising:
b} coupting, in the presence of a metal catalyst (such as, for example, Pd, Ni,
Ru, Cu), a base and an additive (suchasa phosphine ligand, Cu salt, Li salt,
ammonium salf, CsF) in an appropriate solvent, intermediate (1b)

0
A Mﬁ)\opa
m= '

20 ' 1b
with R%X', wherein X' is halide, 0SO,{C1.salkyl), ‘OS0,Ar, OS0O,CF; and the like,




tetrazole, piperidine, 1,4-dioxane, 4-norpholine, pyri
pyri di ne- N-oxi de, pyrimdine, 25 thiazolo[4,5-b]-pyridine, quinoline, or
i ndol e, Qr ol | owi ng heterocycles: O N or 11 '/ \ used
her ei n, @Hé’yta@rl%% "9- or 1 O-nenbered heterobicycle" ‘orﬂ&iﬁégﬂg‘r}@a cycl e"
either alone or in conbination with another radical, neans a heterocycle as
30 defined above fused to one or nore pther cycle, be it a heterocycle or
any other .cycle. Exanples of such het ¥ obi cycl es include, but are not
~limted to, thiazolo[4,5-b]-pyridine, quinoline, or indole, or the

fol | owi ng: 1sanddhig@metacoeh vuﬁo@;(@m&%% petapyn By BIPC1@ K laetgbed her ei n,
the term " Hetpaugletd fi8&uce compBlind ofRiF@4 6. het erocycl e having 1 to 4

het eroatons selected fromO, N, and S, or a 9- or 10-nenbered

het er obi cycl e having 1 to 5 heteroatons wherever possible, selected fromO,
N and S. As DeraslebpestRpTIoNE THEMNVENTEN 0" neans a hal ogen at om and i ncl udes
fluori ne, . 1%&#?.% i)ornisne, brom ne and i odine. As used herein, the term

"hal oal kyl™ i's M ded to mean an al kxl that is described above in which
“each hydr ogenhetidiewingydefidtions coply yhiged giherwispaeed: by a hal ogen atom for
exanpl e CH2Br or CF3. 15 As used herein, the term"netal halide" is

intended to' nmean any, tal that is., . bhonded to.a halogen atopmfor use in a
met al - cat al yz%’d’séggﬁél%géﬁ?rmgflﬁ?mi o4 %%r%l@gﬁ) sﬁ@?ﬁer P%Pphal i des

i ncl ude, but iatemisiodtiohwith bedthéraadiedp@? inten@erOlo, mean acyclinSraigtdr t he | i ke. 20
As used hgy el b ol dikyt BdicalsThRtbRinh ApFo RV, XY nd¥iPetoon'diorhss Wel | known

to one

coumarin, hydantoin, diazepine, 1 Himdazole, i SovaC)ll%i’Jﬁtgx?a{r?ﬁ&lme’

respectively. Examples of such radicals include methyl, ethyl, propyl, butyl, hexyl,
1-methylethyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl.

As used herein, the term “(C..¢) alkeny!”, either alone or in combination with
15  another radical, is intended to mean an unsaturated, acyclic straight chain radical

containing two to six carbon atoms. -

As used herein, the term (C,) alkynyi” either alone or in cofnbinaﬁon with another
group, Is intended to mean an unsaturated, acyclic straight chain sp hybridized

20 radical containing 2 to six carbon atoms.

As used herein. the temi “(Cs) cycloalkyl’, either alone or in combination with
another radical, means a cycloalkyl radical containing from three to seven carbon
atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and

25  cycloheptyl.

As used herein, the term *(Cs;)cycloalkenyt”, either alone or in combination with
another radical, means an unsaturated cyclic radical containing five to seven
carbon atoms. -

- 30 _
As used herein, the term “carboxy protecting group” defines protecting groups
that can be used during coupling and are listed in Greene, “Protective Groups in
Organic Chemistry”, John Wiley & Sons, New York {1981} and “The Peptides: -
Analysis, Synthesis, Biology”, Vol. 3, Academic Press, New York (1981), the

35 _ disclosures of which are hereby incorporated by reference.

~




skilled in the art that hydroxyl groups may be substit b tional
~group equivalents. Exanples of such functional group ééﬁd 'éﬁ&%wt hat are

contenplated by this invention include, but are not Iimted to, ethers,

sul f-hydr nd primary, secondary or tertiary am ed herein,
the ter mw(%?}l‘"%?‘e?ers to a sulfhydryl group. It is int eﬁ(gggA(ﬁﬁ)tl#%n t he

scope of the present invention that , whenever a "S H' or "SR' group is
present, it can also be substituted by7any ot her appropriate oxidation
state such as SOR, 30 SO2R, or SR 14 January 2006 WO 031010140

PCTI CA02101127 19 It is intended .that the term "substituted" when applied
in conjunction wwth a radical having nore than one noiety such as

Cl - 6al kyl - ar yIThe ercafboxy glokiy bf thie C-teAhiad residildsd wsubllyi phdte@tpDhd 5 edier Eot h |
substitute

noieties i.e | kyl darlorHet.m)jei55canb
Wi the def i AGEBDNEEn Bo S gt e AdRbic TRy bletum SRl Fa R or 't o a
car boxyl i ¢ acibd ugedbngludet 1) dliy) esteds sukmaswmethy, timethgkilylethwtiandd-butye2prt  t hat

car boxyl i Csamafswrmsumslasnﬁ%guwmgd @aﬁzyﬁ&@f&étae%atgérpw equi val ent s.
Exanpl es of such functional group equival ents are conterrpl ated by

this i nventi offleRYRS By dalld basR wSggeIToF ip FRuetyemeanygyades trichloresly!  hor oni ¢
aci ds or tetragdpienadsestaed herein, the term"functional group equival ent”
is intended to nean an -elenent or a substituted derivative thereof, that
i s replaceabl e by another elenent 15 that has simlar electronic,

hybri di zat i onAgus¢sbiaseimdhgiespéan’l 5'6- as1lwenbéred aryih cithenalone prin” net al

?gg alt_ﬁ bsbb&hﬁgﬁ?ﬁuﬁtﬁ?ﬁ@ﬁé} r&:é&?h@'an§é§%ﬁ1a@e3rad@§r|cbﬁ§hidﬂ1s&%}te‘ﬂlr pal I adi um
at is bonded to eavi u use in a cross- coupling

reaction. F@g%'%atB‘F‘S3ﬁﬁ¥aﬁ8{é%58?ﬁﬁfﬁa£?‘myg/sts i ncl ude, but are not 20
limted to, Pd(Ph3)4, Pd/C, Pd(OAc)2, PdC 2, and the like. Alternative

net al s t hat | I ons include, but are not
limted to: (A ns% g‘l/’ﬁ‘%lt‘%'@%?eé%gﬁ‘ kil %Fg?éioshused herein, the term
“derivative" | s intended to nean "detectable |abel”, 25 "affi nity tag" or
" phot or eagsi Vas gsddherein, HiCtetn® rHBterfl@cRE tehér@idnd BEh comBhelich Wih any  group

I R R T A
target, from a five-, six-, or seven-membered saturated or unsaturated (including :
aromatic) heterocycle containing from one to four heteroatoms selected from
nitrogen, oxygen and sulfur. Furthermore, "heterobicyclic” as used herein, means
20  aheterocycle as defined above fused to one or more other cycle, be it a
heterocycle or any other cycle Examples of such heterocycles include, but are
not limited to, pyrrolidine, tetrahydrofuran thiazolidine, pyrrole thiophene,
coumarin, hydantoin, diazepine, 1H-imidazole, isoxazole, thiazole, tetrazole,
piperidine, 1,4-dioxane, 4-morpholine, pyridine, pyridine-N-oxide, pyrimidine,
25  thiazolo[4,5-b]-pyridine, quinoline, or indole, or the following heterocycles:

As used herein, the term “9- or 10-membered heterobicycle” or “heterobicycle”
either alone or in combination with another radical, means a heterocycle as

30 defined above fused fo one or more other cycle, be it a heterocycle or any other
cycle. Examptles of such heterobicycles include, but are not limited fo,
thtazo!o[4,5-b]—pyndme, quincline, or indole, or the following:




such, label allows recognition either directly or indir 0 e
conpound such that it can be detected, neasured and ngﬁ%&¥¥%é@&£xanples
of such "l abel s" are 30 intended to include, but are not limted to,
fluoresc s, chem | um nescent |abels, colorimegr S,
enzynatigﬂﬁgbaggL, radi oactive isotopes and affinity %éﬂ@“%@iﬁyas biotin
Such | abels are attached to the conpound or to the polynerase by well
known nmet hods. The term"affinity tag" ,neans a ligand (that is linked to
the polynerase or to a 35 conpound of 1Bhe present invention) whose strong
affinity for a receptor can be 18 January 2006 WD. 03/010140 PCT/ CA02101127

20 used to exta Q| uton the %‘tiby to-which the ligand is
attached. Exany of suf Fgandg ™Rel Ud€ bi Bt ~or d deriwati ve thereof,
a histidine polypeptiNle, @ grn l& pf ety or a
defined epitope recoghizable a specific anti body., SUth a?fi,nity t ags
are attached to the 5 conpound or to the pol ygrerase by wel | -known nethods.
The term "phot oreactive group” neans a group tlhat is transformed, upon
activation by light, froman i g oup g rgacti ve species, such as a
free radical. Exanples of su'i clude, “but are not limited to,
‘benzophenones, 10 azides, and™~#e™a kg, As usﬂad herein, the term
"pharmaceutically acceptable salt" includes thosé derived from
pharmaceutically acceptabl e bases and is non-toxic. Exanples of suitable

légs es i nf:lt udeAs:lhaéhih@aem,qgmﬁ?i'wadatﬁné[)ms&tb#@ﬂt%#é@ﬁétérscycabl?«'a{tﬁﬂg_K_+, ansl_ 15
ca: ' salts are,also.con e e in the scope, o € invention
“(al so see?® Pﬁtﬁr“rpﬁteé?ﬂt?‘PﬁFgg%‘Fcﬁé‘fm B &g@’d %I.OIW o {h’m?mg‘lﬁ?@q?har m Sci.,
(1977), 66, Ilhetdobicyciedumvingriad 8delosatints iiheravet posaibie seledsditan OpN enbodi nment s
20 A Prefer az;yg;@ conpounds of the present invention have the foll ow ng
Wwh

formula (I11): erein, preferably, Ais 0, S or NR. 25 Preferably, A
is NR.

As used herein, the term “halo” means a halogen atom and includes fluorine,
10 chlorine, bromine and iodine.

As used herein, the term “haloalkyl” is intended to mean an alkyl that is described
above in which each hydrogen atom may be successively replaced by a halogen
atorn, for example CH:Br or CF,.

15
 As used herein, the term “metal halide” is intended o' mean any metal that is
bonded to a halogen atom for use in a metal-catalyzed cross-coupling reaction.
Examples of such metal halides inciude, but are not limiteg to, -MgCl, -CuCl, or -
ZnCl and the like.
20

As used herein, the term “OH” refers to a hydroxyl group. It is well known to one
. skilled in the art that hydroxyl groups may be substituted by functional group
equivalents. Examples of such functional group equivalents that are
contempiated by this invention include, but are not limited to, ethers, sulfhydryls,
25 and ptimary, secondary or fettiary amines.

As used herein, the term “SH" refers to a suifhydryl group. It is intended within the
scope of the present invention that , whenaver a "SH" or "SR" group is present, it
can also be substituted by any other appropriate oxidation state such as SOR,

80 SOR,or SO:R. | |




Preferably, conpounds of the present invention have the f Ilow'b&%rforrrul a
(1'11): 18 January 2006 WO 03/010140 PCT/ CAQ2/ 01127 21 ; ef erably,
Bis NR3. Wth respect to conmpounds of fornula (11) and (111), preferably,

M K andgg dsiorffib 5 or N More preferably, M Kand L jg ’91;‘?2’%76
preferably, conpounds of the present invention have the ¥o ow ng formnul ae:

Olla 10 R31ib . or lid ROtic 15 R Preferably R is selected fromthe
group consisting of: Hor (C .,,)alkyl. re preferably, R is H CH3,
i sopropyl, or isobutyl. Even nore pref e‘lrably, R is Hor CH3. Most
preferably, R is CH3. 20 R2: 18 January 2006 WD 0 310 1 0 14 O
PCT/ CA02101127 22 Preferably, R2 is selected from H, hal ogen,
(C2- 6) al kenyl \ltig Bendgdihet thatdumrisubstitbtedt wheh pphetib eowandionyWitos radietl; wher Si n
C2. 6) al kenyl . {: , oLp. et . i I substitute
\(Nith ??20, m%er%?'%@%%ﬁ@ﬁ@%%&% %ﬁ%lgﬁgp%ﬁggﬁ%p%‘eﬁ%}gﬁgél ected from
hal ogen, N2, sebalikiion aphligeto both mpialige)irHzoth the-=skiy) aud(ardl oshietraj¢ties r
C( =NH) NHOOBC o Bé kobstitu with Ind @sfifledstibshiiéngnt s sel ected from a) (C1_5)
al kyl or -hal oal kyi, (C3-7)cycloalkyl, (C2-6)alkenyl, (C2-e)alkynyl, (Cl.6)
al kyl - (C3.7)cycl oal kyl, all of which optionally substituted with R150;

_ - As used herein, the term “COOH" refers to a carboxylic acid group. It is well

known to one skilled in the art that carboxylic acid groups may be substituted by
functional group equivalents. Examples of such functional group equivalents that

10  are coniemplated by this invention inciude, but are not limited to, esters, amides,
boronic acids or tetrazole.

As used herein, the term “functional group equivalent” is intended to mean an
‘element or a substituted derivative thereof, that is replaceabie by another element
15  that has similar electronic, hybridization or bonding properties.

As used herein, the term “metal catalyst” is intended to mean a metal such as
palladium (0) or palladium (2) that is bonded to a leaving group for use in a cross-
coupling reaction. Examples of such palladium catalysts include, but are not
20  limited to, Pd(Phs)s, Pd/C, Pd(OAc),, PdCl,, and the like. Alternative metals that
- can catalyze cross-coupling reactions include, but are not limited to: Ni(acac)s,
Ni{(OAC);, or NiCl. ' '

As used herein, the term “derivative” is intended to mean “detectable label”,
25  ‘affinity tag” or “photoreactive group®. The term “detectable label" refers to any
' group that may be linked to the polymerase or to a compound of the present
invention such that when the compound is associated with the polymerase target,
such label allows recognition either directly or indirectly of the compound such
ihat it can be detected, measured and quantified. Examples of such “labels” are
3¢  intended fo include, but are not limited to, fluorescent lab_els, chemiluminescent 7
labels, colorimettic labels, enzymatic markers, radioactive isotopes and affinity
~ tags such as biotin. Such labels are attached to the compound or to the |
polymerase by well known methods.
The term “affinity tag” means a ligand (that is linked to the polymerase orto a
35 compound of the present invention) whose strong affinity for a receptor can be




b) OR 04 wherein R04 is H (C'alkyl), (C3-7)cycloal kyl [

(Cl1.6)al kyl-(C3_ 10 7)cycloal kyl, aryl, Het, (CL. al kyllféo?wa%?‘m

(Cl.6a[ kyl )Het, said al kyl, cycloalkyl, aryl, Het, (Cl-6alkyl)aryl or

(Cl1. 6al kwlg d3mliorkei ng optionally substituted with 8150pcKyaddesd®y 05 wherein
R 05 is (Cl-s)al kyl, (Ca-7)cYcloal kYl, (Cl-s)aikyl-(Cs_ 7)cycloal kyl, Het,
(C1. 6al kyl )aryl or (CL.6al kyl)Het, said al kyl, cycloal kyl, aryl, 15 Het,
(Cl-6al kyl)aryl or (Cl-6al kyl)Het beinggoptionally substituted with R 50;
d) SR 06, SO2N( R108)2 or S2N(R 0B) C(O) R 08 wherein each R 08 is

| I(?:ileg)e Q?EST 4 %@P')fﬁ’}‘ty%"[”t{‘ﬁh"[aﬁw"%k@]‘e' PRYIPERN®or (L. 6al kyl ) Het
or both R18 aﬁ’@“ﬂﬁ%ﬁfétfmhgafts’é e higeor Beprivative tpgrep éhﬁf'@"ﬂ%gen t o which

they are attaﬁd@d fide, & ryar@niﬁe & dylodsedg 66k 84fingd apiRge het er ocycl e,

sai d al kyl, cI oal ( | ( C1- 6al kyl ) Het
or het erocycl 5%8&?.38%%%%'3?@?%%?%'&"@%9?&% %@gl){ed t?E’NR R112 wherein
R1" is H, § Clcc(ﬁ)mhkcybrto {heoipineresk baelknawn hdhods) al kyl - (Ca. 7) cycl oal kyl ,
aryl, Het, (Cl-6al kyI)aryI or (C-salkyl)Het, and R 12 is H 25 ON,

(CL. 6) al kyI C37)c oal kyl or (Cl.6)al kyl -(C3-7) cycI oal kyl, aryl, Het,
(C1L_ e6al kyI ) F""}éb‘i torpastvg 1g5quet meafmﬂsp bt istpns ‘B""\ﬁHe'PQPn Ri 15 is
(C1.6)al kyl, ac(tl@loﬁbﬁygﬂt ahkad ine0 grotiflo 5)9%E:M|spérﬁ§3s?);@qfﬁs@8ﬂ'éeyl aryl, Het,

(C1. 6al kyl ) ar 1059 xéng: ][esgﬁgu%l %rHS;Es |n8;t1de \%{{t ar%RI:]i%l Ilmﬁgéi topg‘gr} %val ently

bondedtogeth rogen are are to forma
5, 6 or 71Q"renweecar@0hfslﬂseurat ed heterocycl e, sai d al kyl , cycl oaI kyl, aryl,
Het, (Cl-6al kyl)aryl or (Cl- 6al kyl ) Het, or heterocycle being opti onal | y

substituted wth R150; E?e NRL16COR'' wherei n R16 é s each H,

(CL. 6) al kyl, Agused heseiny, fedemcpha “%?‘Hﬂ?%lf’t?@zﬁa?@‘é?fs‘a ?ﬁéb‘f aryl ,

( C1- 6al kyl )arqdrwelﬁrc(rﬁiﬂzharrnﬁeﬁuﬁgdll)v Hedeptabid tehs€LAndGS adriciplic. E@np’r!és:qfcl oaI kyI

(C1-6) al kyl - I Vi

bCT Shoo) 0119 %@&ﬁ%{éﬁ}c@é %rlﬁthé"%laﬂ@%?{eft@%ggd'?'?['ﬁe ok ng optl onal Iy

substitut®& vwahssEse alscggonmmiés MgRIe swneloéhﬁ igent®n (@e®@segnd R120 i s
each H_ (Cl. @elkiboutioal Gt Birghch e bl . Hrchn@at] Wghr)( @ bpyc oal kyl - aryl,

Het , (01 Gal kyl ) ar ¥l o Bhreh By teference).

Preferred embodiments
20 Ar

Preferably, compounds of the present invention have the following formula (il):

wherein, preferably, Ais O, S, or NR'.
25  Preferably, Ais NR'.

Preferably, compounds of the present invention have the following formula (1ll):




6al kyl )Het, or R18 is covalently bonded to R119 and to]%%?nn'tﬁ nto
which 5 they are attached to forma 5, 6 or 7-nenbered sy

het erocycle; or R119 and R12 are coval ently bonded together and to the

ni t r ogenwiozodbiyeh they are attached to forma 5, 6 orpdrorégagied saturated
het erocycl e; said al kyl, cycloal kyl, (Cl.6)alkyl-(C3_7)cycloal kyl, aryl,
Het, (Cl.6alkyl)aryl or 10 (Cl.6al kyl)Het or heterocycle being optionally
substituted with R150; h) NR 21COCOR12%4nherein R121 and R122 is each H,
(Cl-a)al kyl, (C3- .7)cycloal kyl, (CL.6)alkyl-(C37)cycloal kyl, a 6- or
10-menbered aryl, Het, (G _ 6alkyl)aryl or({CH 6al kyl ) Het, said al kyl,

cycl oal kyl, al kyl -cycl oal kyl, aryy, Het, ‘(@1-6alkyl)aryl or (Cl.6al kyl) Het
bei ng optionally substituted with R 122|SCR’ or N(R’24)2
wherein R123 and each R124 i szai pe de\tly H, #(Cl-6al kyl),

(C3.7)cycl oal kyl, or (C1-6)alkyl ~{)cycl oal kyl, aryl, Het, (Cl_

sal kyl)aryl or (Cl.6al kyI)Het or 24K7s OH or QX]|§31 6a| kyl) or both R124
are coval ent n sto forma 5, 6 or 7-menbered saturated

het er ocycl e, g’éf}%ﬂ' ﬁ'%ﬂiréag%t kyI al kyl -cycl oal kyl , aryl, Het,

(C1. 6al kyl)aryl 20 or (C1. 6a|ky|)rbt and heterocycle being optionally
substituted yl,
(C3-7)cycl oaiM‘kl\ililFI ge%p‘é( éﬁ c%%ﬂp?u 3111}1‘51@? Shd‘ﬁl@lﬁ éfe H%WM f(g]'?—ig}%ﬁ

(CL. 6al ky!| §ar §f NoMorerelgeiky iﬂeﬂ Ldsfhd- aI kyl , cycI oaI kyI aryl; Het,
(Cl-Gl kyl)aryl or (Ci,alkyl)Het being optionally substituted mith R150;
25 COOR where I C3.

7) cycl oal kyl , ey‘i ret%[_%){y, C‘('@?P”géi %hae) %(F?ﬁm E'Ve't"éﬁ%ﬁi'?@‘?ﬁ—igwmg E’é’f’ﬂ'ae '
(CL.6)al kyl, (C3- 7)cycloal kyl, of(CL.6)al kyl-(C3_7)cygcloal kyl, aryl, Het,
(Cl. 6al kyl)aryl and (Cl. o6a I bei ng ootionally ~ubst|tuted mnth
R150; k) CONR729R130 ; spehdent |y H,

(ClL.6)al kyl, 30 (C3.7)c (Cl. 6) 81 - )cycl oal kyl , aryl, Het,
(C1-6a|ky|)ary| or (Cl_ ﬁsa[kyl)kbt or both KI and R 3 are covalently

bonded together and to the nitrogen t'o whick they are attached to forma
5, 6 or 7-nmenbered saturated.eterocycle, sai dl kyl, cycl oal kyl,
&Cl _6al kyl )aryl 1- Bal kyl ) Het . and

aIkyI cycl oal kyl, aryl, Het,

. e

Iid

15 R':
Preferably R' is selected from the group consisting of: H or {Ci.s)alkyl. More
preferably, R' is H, CHs, isopropyl, or isobutyl. Even more preferably, R'isHor
CHs. Most preferably, R'is CHa.

20 R

——




24 R15. 1) aryl, Het, (Cl-6alkyl)aryl or (Cl-6alkyl) Hﬁg al | whi ch
bei ng. optional ly subst ituted with R150; wherein R 5(' y: 5 -1
to 3 substituents selected from hal ogen, NO2, cyano or a2| do or - 1to 3

substit gcted from a) (CL-6) alkyl or hal oal ky, cycl oal kyl,
(C2. 6) af’ﬁ"g’tn"% %cz. 8)al kynyl , (C1-6) al kyl - (C37)cycl o‘?l"ﬁ‘("%"é? of whi ch
optionally 10 substituted with R160; b) OR 04 wherein 8704 s H,

(Cil-6al kyl) or (C3-7)cycloal kyl, said kyl or cycl oal kyl optionally
substituted with R160; d) SR108, SO2N(R'08)2 or S02N(R108) C( O R108 wherein

- each H108 is ntI C16) 3l k cho | ot
(C1-6)al kyl - E??ergﬁf%acyc lé&elul{ﬁ“ ?:I @?g%l—(eng)g@( )ﬁigfxﬁﬂﬁfa‘l@é%?ﬂyg 58val ent | y
bonded t oget héﬁ-membelred@nﬂ beHeti Wh&lfg&l@ieblﬂwhldcﬂ@s pbwloalienylatryl acHetds t o form a

5 6 or 7- rreglg}%r i t bo | kyl, cycl oal kyl , aryI
Het and heteroc?@ﬁsag%ild{t\% og'tlﬁm;ﬂféwguﬁss??@%?g% with R 60; e) NR' " RY12

“wherein R111 is H- T(fef%}? FWFSSeéﬂcte@(ﬁ@wrélywwpawamaﬁado 20 R1"2 is H,

(Cl1.6)al kys or (@CZNGWHL;QG:IMNH ORilir e=NIHREC -gfn RL15 is
(C1-6)al kyl or (CB PREINHE othrR' 11 and@CHS are coval ently

bonded t oget her and oﬁuhgt'?%eni/srggb%{?dqf)’%l ch they are attached to forma
5, 6 or 7-nenber eda)d@idaly edhdieiion, §Cypydoalkys dCsk)akdoyl, (Cqptihmodl(&yd and

het er ¢ | e bei 130, NR'6COR 17
wher el RL"6 and- FI GRS AR bbbt brpraty Shiatp d1w. " MUY o o
(ClL.6)al kyl and (d3. @?cy‘@h%@!ﬂlﬁl istdi(Bgsaligst. |(6mﬁyplya’kléw§§@ {'s\}wb@swth R160;

: NR718 R 19R' 28, o
9) o CMQW' %Wl‘ &ééﬁaﬁlyg&%%sg;‘%%@%g osﬁigggkyt 0 c(Rll "and to

6) al kyl or (C37) cycl oaI K
the nitrogen to wA¥Hit hérea&waara&qré%e'&ww PSF‘&%“@"“”%SL@P“‘?@C’ Wiltrber ed
sat ur at ed het er ocyr¥%;
¢) OCOR'® wherein R'® is (C,.¢)alkyl, (Ca7)cycloalkyl, (Cy.e)alkyl-(Ca.
neycloatkyl, Het, (C,.qalkyllaryl or (Cyalkyl}Het, said alkyl, cycloalkyl, aryl,
15 Het, (Cy.salkylaryl or (Cysatkyl)Het being optionally substituted with R'%°;
d) SR'®, SO.N(R'), or SON(R'™)C(O)R™* wherein each R"® is
independently H, (C1.g)alkyl, (Cs7)cycloalkyl or (Cy.¢)alkyl-(Car)eycloalkyl,
aryl, Het, (Cy.calkyl)aryl or (Cyalkyl)Het or both R' are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or 7-
20 membered saturated heterocycle, said alkyl, cycloatkyl, aryl, Het, (Cs.
salkylaryl or (Cyealkyl)Het or heterocycle beinig optionally substituted with
H‘ISO; .
e) NR™R"2 wherein R™ is H, (Cy.c)alkyl, (Ca-)cycioalkyl or {Cq.)alkyl-
(Cs)cycloalkyl, aryl, Het, (Cy.calkyl)aryl or (Crsalky)Het, and R is H,
25 i CN, {Cig)allyl, (Csr)eycloalkyl or (Cyg)alkyl-(Cs)cycloalkyl, aryl, Het, (C4.
salkyl)aryl, (C,.salkyl)Het , COOR™ or SO.R'* wherein R'*® is (Cy.¢)alkyl,
(Cs)cycloalkyl, or (Cyg)alkyl-(Ca)cycloalkyl, aryl, Het, (Cyealkytaryl or
(CrsalkyhHet, or both R''! and R"*? are covalently bonded togéther and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
30 saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,salkyl)aryl or (C.
salkyl)Het, or heterocycle being optionally substituted with R™;
f) NR"'COR" wherein R"® and R'7 is each H, (Cie)alkyl, {Ca
7)cycloatkyl, (Cy.g)alkyi-(Cs7)cycloalkyl, aryl, Het, (Cisalkyl)aryl or {C,.
salkyl)Het, said (Cg)alkyl, (Csz)cycloalkyl, (Cy.glaikyl-(Css)cycloalkyl, aryl, -




-or R't9 and R 20 are covalently bonded together and to tS[}e ni t&q@g
whi ch they are attached to forma 5, 6 or 7-nenbered sr}[ ARy January
2006 - WO 03/ 010140 PCT/ CA02101127 25 heterocycle; said alkyl, cycloal kyl,
and het e eing optionally substituted wth R16 21 COCOR1
wher ei n (a (Cl.6)al kyl or (C3.7)cycloal kyl, pc*n@%oz%ﬂ(i and

cycl oal kyI be| ng optionally substituted with RL60; orR722 is OR123 or
"N(R 24)2 wherein R 23 and each H124 is,.,independently H, (Cl-6alkyl) or
(C3.7)cycl oai kyl, or both R124 are \?gl ently bonded toget her to forma 5,

6 or 7-nmenbered satur te het er al kyl = cyc] K

het erocycl e bei ng HTO 'fyawmfgfg 3'1521 "fettﬁf’ SOW‘%F\“VI%“%%'N?&{% 27 wher ei n
R127 is H, (Cl.6) @yuhi*mommawy ayrevaka RKY, IR 2ad @'%isloath Hagd oalkd) oal kyl
being optionally s d, i is H,
(C1-6)al kyl or (C3 ('E%S’ %a@)‘g' 1%y ’F’a&' 9""5@1‘"@) aiﬁl'g?a‘ g W@ oal kyl

bei ng optionally saalwibﬂatmr@d wmhalﬂltﬁ(lmnde_ﬂoai’d akf) toUBNRINOGRIE Orhigher ei n R12

and R13 arg indep I ., or both
R12s and R%BO ar eq@gﬁ%gﬁ?ﬁidfoqan%a@)alokylmegibea%a@a%&t&%#ﬁ%gen to which

they are attached ¥&  PBF B aams COBQ'WV?QMQQ%'EP@% irthe BlogR™Brocycl e, said

~alkyl, 20 cycl oal kymhicrphey dretbeddbey & Rrhais)g opPirichitdlddsatitisd i t ut ed with
R160; wherein qu,ro%l S d fined as 1 or-2 substituents selected from

hal ogen, ON, Cl.6 “Ral oal kyl, COOR151, OR 61, N(RLfi2)2i SO2N(R16) 2,
NR162COR 62 or CO\‘I(eRI ﬁ@) 2yclaatieh 5:)alB(Cs A0vtIcaas), Gabﬂeﬁi@zaikﬂ)ahhotependent |y

H (O 6)gykyl, 07%%"*%?" it i B18MY sobfrbbiguigtenl 1 o bot

R 62 are coval ent | to et 8en to Which they are
attached to form asNRE'GRCOR' extioesin B S andiR St i @ach H, (Crajally, (Co

7icycloaliyl, (Cy.g)alkyl-(Ca)cycloalkyl, a 6- or 10-membered aryl, Het, (C;.
salkyl)aryl or (Cqsalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
(C1aliylaryl or (Cy.calkyl)Het being optionally substituted with R,

15 or R'2is'OR'® or N(R"™*), wherein R'*and each R***is independently H,

(C1ealkyl), (Cay)cycloalkyl, or (Cyg)alkyl-(Cas)cycloalkyl, aryl, Het, (C,.
satkylyaryl or {C,salkyl)Het, or R'?* is OH or O(Cysalkyl) or both R'** are
covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalky!, aryi, Het, {C,.calkyl)aryt

20 or (Cy.salkyl)Het and heterocycle being optionally substituted with R™;

i). COR'™ wherein R is H, {C,.s)alkyl, (Cs7)cycioalkyl or (Cy.s)alkyl-(Cs.
ricycloalkyl, aryl, Het, (Cy.salkylyaryi or (Crsalkyl)Het, said alkyl, cycloalkyl,

o aryl, Het, {Ccalkyljaryl or (C,galkyl)Het being optionally substituted with
R150; )

25 j) COOR™® wherein R [s H, (C1.s)alkyl, (Ca.7)cycloalkyl, or(C1.5)alky-(Ca.
7icycloalkyl, aryl, Het, (Cygalkyl)aryl or (Cisalkyl}Het, said (Cig)alkyt, {Cs.
7)cycloaliyl, or(Cyglalkyl-(Cs7)cycloalkyl, aryl, Het, (Crealkyf)aryl and (Cy.
salky))Het being optionally substituted with R'®;

k) CONR'™R'® wherein R and R*™ are independently H, (C+.¢)alkyl,

30 " (Caz)cycloalkyl, (Cy.¢)alkyt-(Ca.;)cycloalkyl, aryi, Het, (Cy.galkyl)aryt or (Cy.
calkyl)Het, or both R and R'™ are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered

.. saturated heterocycle, said alkyl, cycloalkyl, atkyl-cycloalkyl, aryl, Het, (C4.
salkylaryl, (Cisalkyl}Het and heterocycle being optionally substitu_ted with




het erocycle. 30 Mire preferably, R2 is selected from alrSyJI or ]2_@ ‘each
optionally nonosubstituted or disubstituted with substit % eq ected
fromthe group consisting of. halogen, haloalkyl, N3, or a) (CL.3)alkyl
opti onal o ethsigé t uted with ON, Q(Cl-6)al kyl or SQ2( ClperiRodamrary 2006 WO
03/ 010140 PCT/ CA02/ 01127 26 alkyl); b) (C1.6)al koxy; e) NRL11R112 wherein
both R111 and Rll2are independently H, (Cl1_ 6)al kyl, (Cs-7)cycloal kyl, or
R 12 is 6- or 10-nenbered aryl, Net, (G4 5 6)alkyl-aryl or

(Cl.6)al kyl -Het; or both R11 and R112 are coval ently bonded together and to
- the nitrogen to whheh they are attached to forma nitrogen-containing

het erocycl e, each of 'said al kyl,- cycloalkyl, aryl, Net, alkyl-aryl or

al kyl - Het; bei ng optandrHat) (C1-aallybarylion{@dealiviiHeh all ofgehichdreing pptionalhR761 or

N(Ri 6) 2, wherei n RYBstiaRd wifi@R162 is independently H (C.6)alkyl, or
both R1fi2 are covalently bonded together and to the nitrogen to which
they are attached to ¥ Rn SrR5fEEP¥ont ai ni ng heterocycl e; f) NHCOR77
wherein R1§7 is (Cl-6) alikgpl3 subtilonfs) idetel 1om: GhiEFon, NG, claroystagadkyl ; i)
CO-aryl; and k) CONH2, H( C1- 6al kyl ), CON(CLl-6al kyl)2i CONHaryl, or
CONHCI Sal kyl -aryl . 20 Kill, nore preferably, R2 is aryl or Net, each
optional |l y nonosubst i t utled 3ntbstiientspetectedfioth: Wi t h substituents sel ect ed

oot Tonait " SUBet T ol 0610 o sy, (g ol G0 )
' s)atkynyl, (C..) alkyl-(Csz)cycloalkyl, all of which optionally
10 substituted with R"’; '
b) OR™ wherein R is H, (Cy.¢alkyl) or (Ca)cycloalkyl, said alky!
~ or cycloalkyl optionally substituted with R
d) SRS, SO,N(R'™), or SO.N(R'®)C(O)R'® wherein each R'® is
independently H, {(Cig)alkyl, (Csz)cycloalkyl or {Cy.g)alkyl-(Cs.
15 7)cycloalkyl, aryl, Het, or both R'®® are covalently bonded together
and to the nitrogen to which they are attached to forma 5, 6 or 7- -
‘membered saturated heterocycie, said alkyl, cycloalkyl, aryi, Het
and heterocycle being optionally substituted with R'®;
_ €) NR"'R"? wherein R"'is H, (C\.s)alkyl, or (Cs)cycloalkyl, and
20 R is H, (Ci.¢)alkyl or {Csz)cycloalkyl, COOR™® or SO,R"®
wherein R'*® is (Cye)alkyl or (Caz)cycloalkyl, or both R™ and R
are covalently bonded together and to the nitrog'en to which they
are attached to form a 5, 6 or 7-membered saturated heterocycle,
said alkyl, cycloatkyl and heterocycle being optionally substituted
25 with R"%%
f) NR'COR™ wherein R"'® and R™" is each H, (Cye)alkyl of (Ca.
7)cycloalkyl said {C,.s)alkyl and (Cz7)cycloalkyl being optionally
substituted with R*;
g) NR"CONR" R, wherein R"®, R'"® and R'® is each H, (C1.
30 e)alkyl or (Cs)cycloalkyt, or R is covalently bonded to R'* and to
the nitrogen to which they are atiached to form a 5, 6 or 7-
membered saturated heterocycle;
or R'™ and R* are covalently bonded together and to the nitrogen
to which they are attached to form a 5, 6 or 7-membered saturated




25 b) (C1.6)al koxy; and e) NR''R112 wherein both R #1 Rllzzé‘@o‘f
i ndependently H, (Cl. 6)alkyl, (Ca.7)cycloal kyl, or RIT23ey:

10- menbered aryl, Het, (Cl_ 6)alkyl-aryl or (Cl_6)al kyl-Het; or both R1l1
and R112w@yBneAy@l ently bonded together and to the nip&pagireipsWhi ch they
are attached to 30 forma nitrogen-containing heterocycle, each of said

ol kyl, cycloal kyl, aryl, Net, alkyl-aryl or alkyl-Het; or being optionally

substituted with halogen or: - OR161 orpgN(R162)2 , wherein R161 and each
R162 is independently H, (Cl_6)alky], or both R 62 are covalently 35
bonded together and to ﬁeﬁ@owdter ogen to which they are 18 January 2006 WO
03/ 010140 27 PCT/ CA02101127 "attached to form a nitrogen-contai ni ng

het erocycl e. Even nore §H%AIgH &it9alkyrand belgiveynje baing eptinealiy sulsibitasi sel ect ed
from n NS 1 'Np J with®% ubstituted as defined above. , all of which

optI onal LY ELeT o g oS LY (L Bl St
5 said alkyl and cycloalkyl being optionally substituted with R*®;
l or R is OR™ or N(R'™), wherein R'"®and each R is
independently H, (Cy.alkyl) or (Caz)cycloalkyl, or both R'* are
" covalently bonded together to form é 5, 6 or 7-membered
saturated heterocycle, said alkyl, cycloalkyl ahd heterocycle being
. 10 optionally substituted with R'®;
i) COR' wherein R'™ is H, (Cy.e)alkyl or {Cs7)cycloalkyl, said alkyl
. and cycloalkyl being optionally substituted with B'®%
j) COOR™® wherein R'% is H, (C;.s)alkyl or (Ca)cycloalkyl, said
(Cre)alkyl and (C3)cycloalkyl being optionally substituted with R
i5 and - _
k) CONR™R™ wherein R'*® and R™ are independently H, (C.
s)alkyl or (Ca.7)cycloalkyl, or both R' and R'* are covalently
bonded together and to the nitrogen to which they are attached to
_ - form a 5,6 or 7-membered saturated heterocycle, said alkyl,

20 cycloalkyl and heterocycle being optionally substituted with R™;
wherein R'® is defined as 1 or 2 substituents selected
from: |
halogen, CN, Calkyl, haloalkyl, COOR™, OR™, N(R'®),,
SO;N(R'®%),, NR'™¥COR"® or CON(R?),, wherein R"™ and

25 - each R™is independently H, (C.)alkyl, (Cs7)cycloalkyl or
{C1e)alkyl-(Ca)cycloalkyi; or both R" are covalently
bonded together and to the nitrogen to whibh they are
.attached to form a 5, 6 or 7-membered saturated

) heterocycle.
30
~ More preferably, R? is selected from: aryl or Het, each optionally monosubstituted
or disubstituted with substituents selected from the group consisting of: halogen,
haloalkyl, N3, or’ _ ‘
@) (Ciealkyl optionally substituted with OH, O(C.s)alkyl oF SO4(C1.¢




7 18 January 2006 WO 03/ 010140 PCTI CA02/ 01127 28 5 HN N o006
STHININ N IN K o N2 NB 18 January 2006 WO 026186
PCT/ CA02/ 01127 29 N Still nore preferably, R2 is selected from r
-'$ HN W oskdididé N 00 HN PCT/CAG2/01127
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20
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30

35

26

alkyl);

b) (Cye)alkoxy;

e) NR''R" wherein both R"" and R"™2are independently H, (C;.
s)alkyl, (Cav)cycloalkyl, or R is 6- or 10-membered aryl, Het, (C,.
e)alkyl-aryl or (Ci5)alkyl-Het; or both R and R"2 are covalently

- bonded together and to the nitrogen to which they are attached to
form a nitrogen-containing heterocycle, each of said alkyl,
cycloaikyl, aryl, Het, alkyl-aryl or alkyl-He; being optionaily
substituted with halogen or:

- OR™ or N(R™), , wherein R and each R™? is
independently H, (Cy.s)atkyl, or both R'®* are covalentiy
bonded together and to the nitrogen to which they are
attached to form a nitrogen-containing heterocycle;

f) NHCOR"" wherein R™ is (Cy.c)alkyl, O(C1)alkyi or O(Ca.

7icycloalkyl;

i) CO-aryl; and

k) CONHz, CONH(C4_satkyl), CON{C.¢alkyl),, CONH- aryl or
CONHC, galkyl-aryt.

Still, more preferably, R?is aryl or Het, each optionally monosubstituted or
disubstituted with substfituents selected from the group consisting of; halogen
haloalkyl, or

a) (Cre)alikyl optionalfy substituted with OH, O(C.g)alkyl or SO(C.
salkyl);

b) (C.g)alkoxy; and

e)  NR"™R" wherein both R™ and 3“2 are independently H, (C,.

- e)alkyl, (Caz)cycloalkyl, or R''is 6- or 10-membered aryl, Het, (G,
s)alkyl-aryl or (Cyg)alkyl-Het; or both R and R" are covalently
bonded together and to the nitrogen to which they are aftached to
form a nitrogen-containing heterocycle, each of said alkyl,
cycloalkyl, aryl, Het, alkyl-aryl or alkyl-Het; or being optionally
substituted with halogen or:

- OR™ or N(R"%); , wherein R*™ and each R"?is
independently:H, {Cyg)alkyl, or both R*? are covalent!y
bonded together and to the nitrogen to which they are

i

~~r S H

5 T CH




AO NHx , and 10 NH2 NH2 , and OYNH | OVE 18 January Zalgq VWO 0 0140 30
Most preferably, R2 is selected from PCT/CA02/01127 9 RP -- --D NH2 NH2
CH3 O HN5 10 I --- -NH\/ CN. 12, and : f R3: Preferably, R3 is

sel ect edwly@@ioise3- 7) cycl oal kyl , (C3 7)cycl oal kenyl, (gérdidigycl oal kyl,
(Cr 10) bi cycl oal kenyl, 6- or 10-nenbered aryl, or Het. More preferably, R3

I's (037)cycloal kyl. Most preferably, R3 is cyclopentyl, or cycl ohexyl.
27

attached to form a nitrogen-coniaining heterocycle.

Even more preferably, R? is phenyl or a heterocycle selected from:

0000 Co0
o0y, O

5 , all of which optionally
substituted as defined above.
Even more preferably, R? is selected from the group consisting of:
H, Br, CH=CH,,

3y E) O 50”60/‘%
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Y: Preferably Y is O Z 15 Preferably, Zis OR6, wh

(C1.6)al kyl being optionally substituted with: halo, ﬁéﬁ%Qvﬂy%g%%oxy
amno, Cl.6 al koxy, Cl-6al koxycarbonyl, and Cl.6 alkylanlno or R6is CL.6
al kyl ar v, ¢pal Iy substituted with: hal ogen, cyano, 1.6 al kyl,
ClL. 6hal o"é{f’?@ {o?% &Y kanoyl, -(CH2)1.6- COOR?, -(CH2) 1.6 Pﬁé&ﬂ%’}ﬂép

(CH2) 1. 6- NRTRB -(CH2) 1. 6- NR COR8, -(CH2)1.6-NHSQ2R7, -(CH2)1-6-OR ,
-(CH2)1-6 20 SR, -(CH2)1-6-S2R , and2 (CH2) 1. 6- SOZNR7R$, wherei n each R7
and each RB is H or Cl1.6 al kyl, or Z T8 NRORLO wherein each of RO and RI10
is selected from H, C1. 6alkoxy, or Cl_ 6alkyl optionally substituted with

~hal o, hydroxy, carboxy, anlno al koxy, Cl. 25. 6al kX rbonyl and
Cl. 6 al kyl am no; 18 Jan 200 03/010140 PC / CA02/ 27 31 More
preferably, Z i§;§rr6r CX 6a| Zis NR9 eref RO is preferably
H and Rl is pr blyh IkyI st Spreferably, Z is OH.

Speci fic enbo ihent s | ncl ded MA theé;:§pg¢oN thig invention are al
conpounds of la | presen din 311 and 270 Pol yer ase

synt hesi s by the RNA dependent RNA pol y S teronst r at ed
by any assay c urlng RNA d dent rase activity. A
sui tabl e assay 15 de bed i S npl es. ec fIC ty for RNA
dependent RNA yner act|V|t o demdnstrate §hat tHe conpounds of the

i nvention act speC| |nh|BNt|on of { HCV polgigrase he conpounds may
be tested for LD i bit ylact|V|}w~|n a 20 d

assay.

activity . The ablllty of the conpounds of fornulaé$§ §=: nhy bit RNA

nde pol yner ase

)= s
&5 /1\\ \% 7%
?’

fw\(f)\o C\ ééé&
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When a conpound of forrmula (i)', or one of its therape a ept abl e
salts, is enployed as an antiviral agent, it is admlﬁﬁﬁf %Hyaﬁif

topically or systemcally to manmals, e.g. humans, rabbits or nlce in a
vehi cl e ¢ay®id18i4§0 One or nore 25 phar maceutical ly accepiidbgogarriers, the
proportion of which is determned by the solubility and chem cal nature of
t he conpound, chosen route of adm nistration and standard bi ol ogi cal
practice. For oral adm nistration, the gpnpound or a therapeutically
acceptable salt thereof 30 can. be fornulated in unit dosage forms such as

- capsules or tablets each containing a predeternined anoupt of the active
ingredient, ranging fromabout 25 to 50a_ng, |n a phar ceutically
acceptable carrier. - For topical admni t he ound can be
formul ated in pharmaceutically 35 accep vehlcles C aining 0.1 to 5
percent, preferably O. Qf i he 18 JanBary, 2006 WO 031010140
PCTI CA02/ 01127 32 act] Such fe@rmul ations cap be in the formof a

3l adm ni st
nt r avenous,

sol ution, creamor |
formula (1) i m n

on, the conpound of
bcut aneous or

i ntranuscul ar ctioh,. i onpositijons with 5 phgrmaceutically
accept abl e vehi Br i AT strati o Dy jection, it is
preferred to use t\ne coipe in a_ stadi®_.gqueous vehicle

which may al so contain other solut'es such as’ 'Hiffers or preservatives as
wel |l as sufficient quantities of pharmaceutically acceptable salts or of
gl ucose to nmak#l mpwemrefelablyi Ris peletteshram: 10 SU|tabIe vehicles or carriers

for the above noted ormul ati ons are descrj pharna tical texts,
e.g. in "Remn The_Sci enge and Pract h r 19th ed. thk
Publ i shi ng Cbnp E:Z»*P ny. , ‘%Eas Dosage For ns
And Drugs Del i%7 ry 9 St ", , 6th a t aI Eds WIIlians

& W1 kins, Baltjnor Mar

| and 1995 T dosa of
with the form of admunistiation and|the arttagéar
Furthernore, ” Wil Vary i tfi Ttherp rtl@;ﬁaf under treatnent.
General ly, gt Nag tMh fnéreggnts until the 20
optlnun1ef?ect undler the cir'cunst’ance ’'is reached.’ I n gené[g%;ithe conpound

of r | . | | i:?/% N{%; H;i:?** ;i:

e conpound wll vary
ti've agent chosen.

=z

7 o) NH H, CH,
’ ¢ ] ¥ ] T ¥
CH, ‘
= /’ l N (XN I A Rz Z i =N Ne_z
L
¥ T ] H ] 1 2
/ -
“t.0
Na I O =~ {\l,
NH, . and =
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formula | is nost desirably admi nistered at a concentrﬁl[gujon Ieé 6 that wll
generally 'afford antivirally effective results wtho g any

harnful or deleterious side effects. 25 For oral adm nistration, the
conpoundw@y e3@idiler apeutical ly acceptable salt is adm ﬂ':ﬁ&ﬁdz%‘i’ub” the range
of ‘10 to 200 ng per kil ogram of body weight per day, wth a preferred
range of 25 to 150 ng per kilogram For system c adm nistration, the
conmpound of forrmula (1) is adm ni stere? at a 30 dosage of 10 ng to 150 ny
per kil ogram of body wei ght per day, ?hough t he af orenentioned vari ations

will occur. Qiﬁﬁgﬁg\ﬁllsg%ﬁl&edﬁol n the range of from about 10 ngy to 100

nmg per kil ogram wei g per day is m)st deS| rably enpl oyed in order

to achi eve effective results. 35 V\he he this invention

conprise a conbi nati on_ of d 8 Ja uary 6 03/010140 '

PCT/ CA0210112 @t—e mtn;e r | | onal therapeutic or
i nt np an

prophyl actic ou - | tdl-pnal agent shoul d be
present at dosa | gvel "bet ween about 1 d noL.e preferably
bet ween about 1t d 809 of e dos nor agdm n| tered[In a

ese ¢ undg o t QN ha
toget hgr w

gH,C |onCHmay,peamn|s ered in vivo
'or prevent

accept able sajDL  qre fo | &
acceptabl e carrjer, the ngsu
to mammual s, such as ran, to inhi bit HCV polyrrer’ase or to trea
HCV virus i nf ection. Such treatment may al so € é hi eved using the

nonot her apy. re n. en |:

conmpounds of this invention in conbi Hhon W t)h= gents 10 whi ch include,
but are not i ted to: i munonodul at ag s, such as a-, -, or

yi nterferons; ntiviral" agent® such as Aibavirin, amant adi ne; ot her
i nhibitors of H B pol ﬁléé; '(Mhibitor of other targets in the HCV
life cycle, ntl ude| butjf not mted t el i case, NS2/3 protease,
NS3 pr ot ease, | erNﬁ'aI ¥bosone entry asd | RES); or comhinations

t hereof. e addl tional 15 agents’ may be’ corrbl ned with the conpounds of
this inventigp to create a single dosage form Alternatively these

~additional a ts may be separately admnistered to a mammal as part of a
rT_-UI ti pl e doscRyefefablyaiis selected from (Csy)cycloalkyl, {C,7)cycloalkenyl,
: (Ce-solbicycloalkyt, (Cs.1o)bicycloalkenyl, 6- or 10-membered aryl, or Het. More
preferably, R® is (Cs7)cycloalkyl. Most preferably, R® is cyclopentyl, or cyclohexyl.
10
Y:

Preferably ¥' is O.

Z:

15  Preferably, Z is OR®, wherein R® is H, (G.)alkyl being optionally substituted with:
halo, hydroxy, carboxy, amino, G alkoxy, Cysalkoxycarbonyl, and Crg
alkylamino; or R® is Cy.5 alkylaryl optionally substituted with: halogen, cyano, nitro,
C1s alkyl, Cy.shaloalkyl, Cy.calkanoyl, (CHy);s-COOR?, «(CHz)1.s-CONR'R?, -
(CH2)1.e-NR'R’, ~(CHz)1.6-NR'COR®, -(CH,)1.5-NHSO,R’, -(CHz)16-OR, (CHa)y5-

20 SR, -{CH:):6-SO-R’, and -(CHy),.--SONR'R®, wherein each R” and each R® is H
or Cy.s alkyl,

or Z is NR°R" wherein each of R® and R" is sslected from: H, Cy_alkoxy, or C;.
saikyl optionally substituted with halo, hydroxy, carboxy, amino, C,.s alkoxy, C;.
25 'salkoxycarbonyl and Cy alkylamino;



Met hodol ogy and Synthesis 20 | ndol e derivatives or anal ing to the
present invention can be prepared from known nonocycl I@%@%@?@l conpounds
by adapting known |literature sequences such as those described by J. W

El I i ngbogy@hs/@biao( Tet . Lett. 1997, 38, 7963) and S. Cagglirofénnm! - (Tot.
Lett 1992, 33, 3915). Schenme 1, shown below wherein R1, R2, R3, R6, K 1,
and M are as described herein illustrate how these 25 procedures can be
adapted to the synthesis of conpounds o4 formula |- of this invention.
Schene 1 18 January 2006 WD 03/010140 34 F3C Pd(PPh3)4 ! KKCO3

PCT/ CA02/ 01127 R2 PdCl 2(PPhh) Et3N I(ii) H2/ Pd cat r s HI(v) NaOH t hen
Compound of formula | H NR6 coupling In carrying out the route

i | lustrated i M@epersally, Zis Otiar SCealsylbeickis SR BEwietsin B is preferably H
trifluoroacet ay¢p° @ pisdenePbiafigi d 1 (i) is reacted with an alkyne 1(ii)
in the 5 presence of a netal catalyst (e.g. a palladiumnetal conplex such
as PdC12(PPh3)2, Pd2dba3, Pd(PPh3)4 and the like), a base (Et3N, DI EA and
the 1ike & anostpefagsl,Z2idesi c salt including netal carbonates, fluorides
and phosphates), ~ and optionally in the presence of an additional phosphine
ligand (trlaryl or heteroaryl phosphine, dppe, dppf, dppp and the like).

Sui t abl e sol vé&pesificemhodingentd 0 reacti on i ncl ude DVF, di oxane, THF, DVE,

‘tol uene, Nem’ln%d%ﬁn%éobé‘ﬁt% tinv%@m%re@mﬁonmf?&mhm%m Cto 170

C, or alternati velty w t hout sol ven
ed in Tables 1 and 2.

presen
10

Polymerase activity

The ability of the compounds of formula (I} to inhibit RNA synthesis by the RNA

dependent RNA polymerase of HCV can be demonstrated by any assay capable '

of measuring RNA dependent RNA polymerase activity. A suitable assay is

15  described in the examples.

Specificity for RNA dependent RNA polymerase activity
To demonstrate that the compounds of the invention act by specific inhibition of

HCV polymerase, the compounds may be tested for inhibitory activity in a DNA

20  dependent RNA polymerase assay.

When a compound of formula (1), or one of its therap'euticaliy acceptable salts, is
employed as an antiviral agent, it is administered orally, topically or systemically to
manimals, e.g. humans, rabbits or mice, in a vehicle comprising one or more

25  pharmacedutically acceptable carriers, the proportion of which is determined by the
solubility and chemical nature of the compound, chosen route of administl;ation
and standard biological practice.

For oral administration, the compound or a therapeutically acceptable salt thereof

30 can be formulated in unit dosage forms such as capsules or tablets each
containing a predetermined amount of the active ingredient, ranging from about
25 to 500-myg, in a pharmaceufically acceptable carrier.

- For topical administration, the compound can be formulated in pharmaceutically
35  accepted vehicles containing 0.1 to 5 percent, preferably 0.5 to 5 percent, of the



heati ng the conponents together. Alternatively, the cr - coupl ] reaction
can be carried out on,a suitably protected formof 3- gl%%ﬁ%"}aﬁ??%(g%benzoate

and the am no group can be t(fluoroacetylated in the subsequent step as

descri begigubnro J- W Ellingboe at al. (Tef. Lett. 19%61/88201263) -
Reaction of the above diarylalkynes I(iii) with an enol triflate under

cross-coupling conditions simlar to those described above gives after
hydrogenation of the douple bond, indghe derivatives I(iv). Enol triflates
are known and can be 20 prepared fromthe correspondi ng ketones by

ol P 09 " M LB ASHIRORRIARS O nRAR b s INEAFRTldL T 21 & 02

be prepared fromc exanone 2y organi c
base such as 2, 6-di-tent-butyl -4-nethyl pyri d| ne). The hydrogenation of the

ggfgllglggng C?'}:b Oag?iédﬁlzaghﬂﬁﬁ?) fatior, ﬂae%bn@aﬂnd)@r f&rfulel (gds &Hﬁlmé@re&? puar Y(2006 WO
en gas .qr ogen don amroni um
formate, fornt %A °L BrgveRRts: tgﬁ%cv‘ﬁqnfa?%gor "ﬁ'%ﬂ‘fé ?"é@%‘ﬁ'(?@ %f’ "5‘%%' g'at al yst
(pref erabl g Pdl)armac@h&nmaactﬁlp@bbcylemelﬂs of ¢aprims. Farlddyiinistlatahinyl isjectibhlE etc. ). 5
Finally,” follgu ﬂ?&en&pﬁ)%e\‘ﬁ'{ %O%O&m l#%@{onw ngéﬁlte'a'age sQ/Ql'ﬂcle Which(1 V), the

resulting 6- carboxyi ndol erivative i'S converte npounds of
formula 1 by BBYpEP ﬁ@f'ta'(M’Ehﬁ'%‘%‘féesaﬁﬁFéﬁPF%R"é%ﬁfﬁPéV%WeerﬁWﬁ!ﬂlaé H2N— R6.

Condensat i on sfffididre gfaritiebalf paatiaceulically aacptabM $dits dPbIMASTokPImEkeCan be
acconpl i shed IE%ES'Q%&%rd am de bond form ng reagents such as TBTU, HATU,
BOP, BroP, EDA |sobutyl chloroformate and the |ike, or by
actlvatloﬁoof the carboxyl group by conversion to the corresponding acid

chloride pri osyit=Bl.GRALRE 8ALrRRs 1t B aﬁ@ve %{f‘%rmﬂkng Q?de@?rﬁ}gdm otecting
group i's renoved follow ng this ive npoun ormula 1. 15

Al ternativel yPRaBAIieR X e-84p rﬁﬁ"éfﬁgito'&%\ h%@“‘ﬁ?@ﬁé‘ﬂ@@%ﬁe & aboration froma
pre- exisitngPharchatyd, O &i. ack FlublizwWing Corebanyg, EasonsPeehn., B¢ bahur e procedur es

d bed, « Llet.r dron 1996, 52,
1185 or K PEBH"‘“%E:@?“-"%E 4 Fons AR FEOBYRE BBl g gedron 1 ogy 1%
i || ustrat a8l ifnsebetabnidsy Wiliams 8 Wikidns, BalimomaMawlend 2095,

The dosage of the compound will vary with the form of administration and the
particular active agent chosen. Furthermore, it will vary with the particular host
under treatment. Generally, treatment is initiated with small increments until the

20  optimum effect under the circumstance is reached. In general, the compound of
formula | is most desirably administered at a concentration level that wilt generally
afford antivirally effective results without causing any harmful or deleterious side
effects.

25  For oral administration, the compound or a therapeutically acceptable salt is
administered in the range of 10 to 200 mg per kilogram of body weight per day,
with a preferred range of 25 to 150 mg per kilogram.

For systemic administration, the compound of formula (I) is administered ata

30 dosage of 10 mg to 150 mg per kitogram of body weight per day, although the
aforementioned variations will occur. A dosage level that is in the range of from
about 10 mg to 100 mg per kilogram of body welght per day is most desirably
employed in order fo achieve effective resulis.

35 When the compositions of this invention comprise a combination of a compound
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of formuia | and one or more additional therapeutic br prophylactic agent, both the
compound and the additional agent should be present at dosage levels of
between about 10 to 100%, and more preferably between about 10 and 80% of
the dosage normally administered in a monotherapy regimen.

5  When these compounds or their pharmaceutically acceptable salts are formulated
together with a pharmaceutically acceptable cairier, the resulting composition
may be administered in vivo to mammals, such as man, to inhibit HCV
polymerase or {o treat or prevent HCV virus infection. Such treatment may also
be achieved using the compounds of this invention in combination with agents

10 which include, but are not limited 1o: immunomodulatory agents, such as o, f-,

| or yinterferons; other antiviral agents such as ribavirin, amantadine: other
inhibitors of HCY NS5B polymerase; inhibitors of other targets in the HCV life
cycle, which include but not limited to, helicase, NS2/3 protease, NS3 protease, or
intemnal ribosome entry site (IRES); or combinations thereof. The additional

15 agents may be combined with the compounds of this invention to create a single

' dosage form. Alternatively these additional agents may be separately

administered to a mammal as part of a multiple dosage form.

Methodology and Synthesis
20  Indole derivatives or analogs according to the present invention can be prepared
from known monocyclic aromatic compounds by adapting known literature
- sequences such as those described by J.W. Eilingboe et al. (Tét. Lett. 1997, 38,
7963} and S. Cacchi et al. (Tet. Lett. 1992, 33,3915). Scheme 1, shown below
wherein R', R? R®, R%, K, L, and M are as described herein illustrate how these

25  procedures can be adapted to the synthesis of compounds of formula 1 of this

invention.
S_cheme 1



1(V) COOMe In carrying the route illustrated in Schene ] jally
avai |l abl e 6- indol ecarboxylic acid 2(i), which can alsoﬁ%@%%}ggg&%d
according to the nmethod of 5 S. Kamiya et at. (Chem Pharm Bud. 1995, 43,
1692) i the starting nmaterial. The indole 2¢}}, cted with a
ket one Z?ﬂ?§ﬁﬂgg§ basic or acidic aidol- type conditiogg*mégy?gﬁle '
conditions to affect this condensation include strong bases such as al kal
nmet al hydroxi des, al koxi des and hydrid in solvents such as |ower alkyl

al cohols (MeOH, EtOH, terBuOH etc.), THF, dioxane, DWF, DMSO, 10 DVA and
~the like at reaction tenperature ranging from-20 Gto 120 C

Al ternatively, the cgndensation can be carried oug;kgggr acid conditions

using organic or neral acids or both. Appropriéate ondi tions incl ude
uresmd angi ng from
cid group in the

m xtures of AcOH #nd.agueows phospiorffePldi d at t emper
15Cto 120 C. 15 Fol i ng prot ion adnt he carboxyli
formof an ester (usuafFfy |ower afkyl) using known s, the indole
nitrogen can be alkylated with R3 if desired. Reaetion I(;_ondi tions to

al kyl ate the nitrogen of an indole derivatjve are  well ®hown to those
skilled in the arf%“8Nd “hcl ude./tde use of A ¥ bases such as al kal

met al hydri des, hydroxtdes, am des, ~al Koxi\ ahd al kyl netals,.in the 20
appropriate solvent (sych as THF, di oxaneg: , DMF, MaCN, DMSO, al cohols
18 January 2006 WO 087 036940 PCT/ CAQR/ 01127 $7.and the |ike) at
tenperatures.ranging from-78 Cto 1l40rC. An elgctPgphilic formof R3 is
used for the alkylation of tI indol’e ani on. Such#&fetts ophilic species

i ncl ude i odi des, brom des, naChN “BiY sul fonat\e esters (mesyl at es,
tosylate, brosylate or tri 5_Hal ogenati ony(usual |y brom nation, but
al so iodination) of the 2-positjon oMndol e 2(iv) gives 2(v).

Sui t abl e hal ogenati ng agents i ncl l,g,’f‘g_';”“ez"%r exaffyrendotigwhiehent al br om ne,
N- br onosucci ni mi de, pyridine tribromde, dibronohydantoin and the

corresponding i odo derivatives. Suitable solvents for this reaction are
i nert to reacincagyihgbagra Rt 1lisRABN InSSABRte NG buiEsly Rite GPERY 6 1y dr ocar bons,

trifluoroacetamido-4-iodobenzoic acid I(i) is reacted with an alkyne Iii) in the

5  presence of a metal catalyst (e.g. a palladium metal complex such as
PACL(PPhg),, Pd,dbag, Pd(PPhg), and the like), a base (Et;N, DIEA and the like
or an inorganic basic salt including metal carbonates, fluorides and phosphates),
and optionally in the presence of an additional phosphine ligand (triaryi or
heteroarylphosphine, éppe, dppf, dppp and the like). -Suitable solvents for this

10 reacﬁbn include DMF, dioxane, THF, DME, toluene, MeCN, DMA ahd the like at
temperatures ranging from 20 °C to 170 °C, or alternatively without solvent by
heating the components together. Alternatively, the cross-coupling reaction can
be carried out on a suitably protected form of 3-amino-4-iodobenzoate and the
amino group can be trifiuoroacetylated in the subsequent step as described by

15 JW. Ellingboe et al. (Tet. Lett. 1997, 38, 7963).

- Reaction of the above diarylalkynes I(jii) with an enol trifate under cross-coupling
conditions similar to those described above gives after hydrogenation of the
doupie bond, indole derivatives I(iv). Enol triflates are known and can be

20 prepared from the corresponding ketones by following known literature methods
(for example, cyclohexene triflate can be prepared from cyclohexanone, triflic
anhydride and a hindered organic base such as 2,6-di-fert-butyl-4-methylpyridine).
The hydrogenation of the double bond originally present in R' can be carried out



10 chl ori nated hydrocarbons (DCM CCl 4r CHO 3), ethers ésor d| oxane),
acetic acid, ethyl acetate, |PA and nixtures of these SoH#Y¢%%Reaction
tenperature ranges from-40 Cto 100 C. A nethod of choice to carry out the
br om nat y@us@iokndol es as shown in Schene 2 was descriqegchigolizy Chu (Tet.
Lett. 1997, 38, 3871). 15 The 2-bronoi ndol e derivatives 2(v) can be
converted directly to fully substituted Kkey internediates 1(v) through a
cross-coupling reaction with aryl or hggeroaryi boronic acids, boronate
esters or trialkyistannane derivatives. These boron or tin organonetallic

- Species are f&maaméaeﬁ %r&]a Wg@ﬁ?ﬂﬁ’c{r \&n&ﬁﬂorﬁﬁnﬂﬁﬁgﬂ RhilYcid Inhhandar d

literature procedu 0SS-CO anobof on reagents can be
carried out bikehimyhariesence gha msia %Y%M%fﬂﬁab'{i%é‘ég‘ cBlighle ﬁ@"qné@ft‘)ﬁron
reported in Aakgalkbiol, IHEE,). This usual Iy involves the use of a transition
metal catalyst (usually Pd), triaryl or triheteroaryl phosphine |igands, an
additive such as an inorganic chloride (e.g. LiCl), and a base (usually an
aqueous i ndr géinaly, follsdngshyciiolsts o Besstér prtestingogrbesisiliv tbardsaiticg & or

hosphat e T, I I sol vent
(e O O, iy @Rade QRueBvall  cohiitd Egihas 4ol dyaihing 20 YO0
to 140 C Cr WL tBe aRRIPRIiSte/AIRe of Al ANRS C@Q@P‘@é“‘l’%ﬂfﬁheéj out by any
‘?/a{I at It ons Ofljﬁ&th&aﬁfok*lilc%mdwml&ﬁm%wmm@atﬁ B@&&doRiplisHRIAAEHS Stahdhrd hte |
lterature. | Su 1 NVO et a
catal yst (usu¥l ﬁ?/gﬂﬁ@ "'%I'?q Eia'ath %?“#W@?@%%%ggﬁ%g%mé'Iq%gjands, and an
~addi tive stchisemsitybehldrotorrgateaod thellike,iodby daivafionldf ®le)cadyoxyl gaupéy (e. g. Cul ).
Suitabl e sol vepl&sibRlo m@b&;ésséﬁdd)&.d emar.u@'sn&r% etmaensa@%mng DVE and the

| i ke at tenperatures rangin om 2 termediate I(v) is then
converted to arwe?rpwrra@aamgmf%mag@uass ’8@8@4%’5&"”@!"'%%&?@“’% 35

Al ternati vel yeonipendd-dbkgmiaiaridol e i nternmedi ate 2(v) can be trans-netall ated
to an-18 January 2006 WO 03/010140 PCT/ CAC2/ 01127 38 organotin species (or
or gan02| nc) and used in Stille-type cross-coupling reactions under

condi t i on%5 deAltemabieady, abopa@inds nf folga t earehe Erepared by elabatativetiemoeprermat i c

hal des (chl ogigipinadic b5 Sotoh i HETARE of bbbl GScafufbsged Lo 1 ntroduce
~W The conversiogh noil nd erivatives 3: to the correspondl ng
arganotin described, for example, by P. Gharagozioo et al. (Tetrahedron 1996, 52, 10185)

or K. Freter (J. Org. Chern. 1975, 40, 2525). Such arnethodology is illustrated in
Scheme 2:,
20 Scheme 2




- 5 species 2(vi) is carried out via.initial |owtenperature (usually -78 to

-30 © hal ogen-netal exchange using an alkylllthlun1ré§b@ﬂwﬂfg @5 nBuLi or

tert-BuLi) or wusing lithiumnmetal. The transient 2-lithioindole species is

then tragRaE o a trialkyltin halide (e.g. nBu3SnC ).

_AIternativeIﬁ*t%ﬂe lithioindole internediate can be t?gggmg%ﬁpr zi nc

chloride to formthe correspondi ng 10 organozi ncate which can al so undergo

transition netal -catal yzed cross-couplgég with aromati c and heteroaromatic

halides or triflates as described, for exanple, by M Rowey (J. Md.

~ Chem 2001, 44, 1603). The present invention al so enconpasses conpounds of
formula 1 where the 15 carboxylicfgroup is ingthe 5-position of the indole

system The synthesis of %Hch \ceﬂﬁau s is ptation of

i terature procedurg TS depictéd in Sc Schene 3 COOEt

PdC 2(PPh,)2 /| & COCEt  3(ilome R "base in) COOEt H2N-R6 Conpound

of formula .1 coupl™ng 20 NaOHn&RH, ¥k COOHR'I n garrying out the synthetic

route illustrated P Schene 3, ethyl 4- acet am do- 3- i odobenzoate 3(i)

under goes netal catalyzgd cross-coupling with an gl kyne 3(U) to give a

2, 3-disubstit hggugoéndokec- boxadott € 3(h) accordiyg tQ amoagaptati on of a

procedur e desgrlbgd by A @ chi et Paf®( Tat ,le ., 38, 2307). The

2. NaH / R3X
3
(fOI’ R® not H} n 1 2(Iv} FI1 2(v)
1.Buli/-78*C
2. R',SnCl R=B(OH),
or
or ZnCl, RE-SnR,
catalyst / base
&
COOMe N COOMe
g2 \
catalyst [ base
M =R';Sn or CiZn i
R tv)
2(vi})

In carrying the route illustrated in Scheme 2, commercially avaifable 6-
indolecarboxylic acid 2(i), which can also be prepared according to the method of
5 8. Kamiya et al. (Chem. Pharm. Bull. 1995, 43, 1692) s used as the starling
material. The indole 2(i) is reacted with a ketone 2(ii).under basic or aCIdiC aldol-
type condihons Suitable conditions to affect this condensation include strong
bases such as alkali metal hydroxides, alkoxides and hydrides in solvents such as
lower alkyl alcohols {MeOH, EtOH, feriBuOH etc.), THF, dioxane, DMF, DMSO,

10 DMA and the like at reaction temperature ranging from —20 °C to 120 °C.

Alternatively, the condensation can be carried out under acid conditions using
~ organic or mineral acids or both. Appropriate conditions include mixtures of
AcOH and aqueous phosphoric acid at temperatures ranging from 15°C to 120
°C.

15  Following protection of the carboxylic acid group in the form of an ester (usually
lower alkyl) using known methods, the indole hitrogen can be alkytated with R® if
desired. Reaction conditions to 'alkyiate the nitrogen of an indole detivative are

~well known to those skilled in the art and include the use of strong bases such as
alkali metal hydrides, hydroxides, amides, alkoxides and alkylmetals, in the

20  appropriate solvent (such as THF, dioxane, DME, DMF, MeCN, DMSO, alcohols




25 indol e derivative 3(111) is then alkylated on nitro W th
el ectrophilic R groups 18 January 2006 WD 03/010140 P anlesy Pessp 04627 39
(hal i des, suifonate esters) under the action of a base such as al kali netal

hydr oxi rides, hydrides am des, alkyllithium ghasphsisses and the
I ?/ke tgeéafléﬂé}yg(l v). Suitable solvents for this alkylation include DVF,
DVA, DMSO, MeCN,. THF, dioxane, DME and the |ike. Follow ng saponification
of the ester group with an alkaline sgfution; the resulting _ |
5-indol ecarboxylic acid derivative 3(v) is coupled to H2N-R6 using an

ani de bond foaﬁaltﬁgnwe?age%éﬁuééﬁéﬁ%@ﬁ&n Dyl guabyc(ﬁﬁe,gﬁu%}% to give

conpounds of for resent 1 nven | lustrated in

further detai fPr"b% HR Usest fPoiite Alsy!ation-of F%f@qwﬂl@kaﬁmh electrophilic speaissi ons wer e

performed in iachmetiodides boidtsgehbridbBEPOAG fate ea'@t%?ﬁé@idﬂse&sﬁétg gi ?/en in

degrees Cel si romat ogr aphy was perforned on silica ge
Solgutlon percdélﬁ zfgéeg'%{)hr &Jf)atlos express a volune to 15 volune rel ati onshi p,

unl ess st & ediakRgesptigndusualinbrominetiorn, ball alsriadiyation) ofetice2-posttioniofid USi Ng

t her ei n
el ectrospr ay ifdkS2(Riy §ivbs Q{Wtédﬁam%ﬂﬁ%&éfd%&&ﬁ%@éﬁﬁe a"%r%?r’io) oyridine; 20
i nclude: DI EAI dII%EFI’QIE) et hyl a A ; i h i Et OA
DVBO:  di met hy SR Rioane, pffrompsuceipimiia. Ryidinertilramide; dibranohysiahip dc
et hyl acet at end trE:t@esmmmbyddoeﬁefmﬁtwed%dﬂl&sol%r@‘fopﬁfsﬁ@écﬂ@r?% i qU|
: n
chr ;)mat ??Ir ?p hﬁ'eétoto ﬁ%cbvelhl’?a?ﬁeﬂ%g agerits ané mXIude fongample hydro%ar ons,
et oni
ac ' 10 'chlotinated hydrocarbons (DCM, CCly, CHCIy), ethers (THF, DME, dioxane),
acetic acid, ethyl acetate, IPA, and mixtures of these solvents, Reaction
temperature ranges from —40 °C to 100 °C. A method of choice to carry out the
bromination of indoles as shown in Scheme 2 was described by L. Chu (Tet. Lett

1997, 38, 3871).

15

The 2-bromoindole derivatives 2(v) can be converted directly to fully substituted
key intermediates I(v) through a cross-coupling reaction with aryl or heteroaryi
boronic acids, boronate esters or trialkylstannane derivatives. These boron or tin
organometallic species are from commercial sources or can be prepared by

20 standard literature procedures. Cross-coupling with organoboron r_éagents can
be carried out by any variations of the Suzuki cross-coupling reaction reporied in
the literature. This usually involves the use of a transition metal catalyst (Usually
Pd®), triaryl or triheteroarylphosphine ligands, an additive such as an inorganic
chloride (e.g. LiCl), and a base (usualiy an aqueous inorganic base such as

256 sodium or potassium carbonate or phosphate). The reaction is usually carried out
in an alcoholic solvent (EtOH), DME, toluene, THE and the like at temperatures
ranging from 25 °C to 140 °C,
Cross-coupling with tin reagents can be carried out by any variations of the Stille
cross-coupling reaction réported in the literature. This usually invoives the use of

30 . atransition metal catalyst (usually Pd®), triaryl or triheteroary! phosphine ligands,
and an additive such as an inorganic chloride (e.g. LiCl) or iodide (e.g. Cui).
Suitable solvents for this reaction include toluene, DMF, THF, DME and the like at
temperatui'es ranging from 25 °C o 140 °C. Intermediate I{v) is then converted fo

- compounds of formula 1 as described for Scheme 1.
35  Alternatively, the 2-bromoindole intermediate 2(v) can be trans-metallated to an



TBE: tris- bor at e- EDTA; TBTU:

2- (1H-benzotriazol -1-yl)-N, N, N, N -tetranet hyl uroni um t 1St eayary 80 or at e;
TFA: trifluoroacetic acid, TFAA' trifluoroacetic anhydride; 35 THF:
tetrahyd 18 January 2006 WO 43/010140 PCTI CAO M5 (ES):
el ectros%ﬁadéfogrﬂags spectronmetry; PFU. plaque form ng uﬁéﬂé&&éfiég di et hyl
pyrocarbonate; DIT: dithiothreitol 5 EDTA: ethyl enedi am netetraacetate
HATU. O (7-azabenzotriazol-1-yl)-N,N, N'38 N -tetramet hyl uroni um

hexaf | uor ophosphat e BOP:

benzotriazol e-1-ylo tris(di nmet no),p honi um hexafl uo hosphat e
10 EDAC see PEBHEPedbe BEOBIRTL Ay CRoTT SHP A - ReBps Rl
roxybenzot ri anodle ciBiitione Hesrtibexd alqnva.ylr(tples:asa gematio baditétemarombd® © el ectro

spr ay (negat't»esl.deggehﬁa&é Blomides, B@Mh U GRLBE QRTIBARANT NG, gl Ofls” PUL Y1 et DY

ether TLC romat 0g acetic acl et hanol 20
DBU: 1, 8-di az &?ﬁ"@;ﬂﬂ" S-bmmim?dfeiﬂerva@ﬁ&(vme exTesPing assanedlt bonyl Cbz:
car bobenzykgox )ép&x‘ﬁstﬂwmls carrid SH vnd e 'id%@%ﬂ@lera't\‘h@(ush’a[@ﬁtﬁy'tcpé@d )i done 25
EDC: 1-(3-di nﬁglo c?!nélr%taqoé?( OaPrPée us:ng % h | Elltglﬁrrnqggdent e.g. nBXﬂ ro??et]-rla%u gre

using lithium metal. The transient 2-lithioindole species is then trapped with a

irialkyltin halide {e.g. nBu;SnCl or Me;SnCli). Alternatively, the tithicindole

intermediate can be trapped with zinc chioride to form the corresponding

10 organozincate which can also undergo transition metal-catalyzed cross-coupling
with aromatic and heteroaromatic halides or riflates as described, for example, by
M. Rowley (J. Med. Chem. 2001, 44, 1603).

The present invention also encompasses compounds of formula 1 where the
15  carboxylic group is in the 5-position of the indole system. The synthesis of such
compounds is based on adaptation of literature procedurss and is depicted in

Scheme 3:
Scheme 3
H
NHAc R——— g2 o4
} 360) COOEL
Rt 4
PdCI{PPh), / Cul N z
. . H
COOEt (i)
3(i)
R‘X COOEt COCH
NaOH P
1
3(iv} 3(v)
H,N-R®
—_——— Compound of formula |
oouplmg

20
In car"tying out the synthetic route illustrated in Scheme 3, ethyl 4-acetamido-3-
iodobenzoate 3(i) undergoes metal catalyzed cross-coupling with an alkyne 3(ii}
to give a 2,3-disubstituted-5-indolecarboxylate 3(iii) acco'rding to an adaptation of
a procedure deécribed by A. Bedeschi et al. (Tef, Lettf. 1997, 38, 2307). The

25 - indole derivative 3(iii) is then alkylated on nitrogen with electrophilic R’ groups




RNAsi n: A ribonucl ease inhibitor nmarketed by Pronega Cor%at | gn Tris:
2- am no- 2- hydr oxynet hyl - 1, 3- propanedi ol UMP: uri di ne 51 at e
uridine 5 -triphosphate. 30 | PA: isopropyl acetate Exanples 1 22 ill ust rate

met hods sis of representative conpounds of thi.s,. ion. 18
January BB S 510140 11 EXAVBLE 11 Pt 2( PPh3) 2 e
PCT/ CA02101.127 OTf Pd(PPh3)4 / K2CO3 COOH COOMe 1. H2 / Pd cat 2. NaCH

then ‘HCl 5 Methyl 3-ani no4-1| odobenzoat e393 Am no- 4-i odobenzoic acid (13.35
g, 50.8 mml) was added to MeOH (150ni) and SQCI 2 (4 8 m., 65.8 mmol, 1.3

I val ent dded, T I xture was . refl uxed for and then volatlles
\iglrJlav?eﬁgvédmﬁﬁﬂﬁ?s'%%@gﬁ%&mﬂéé‘géﬁr@e agfgn 0?%9?%0%%3'@9 m&Rlpor at ed t hree
ti mes wth MeEhmrides] fliaiies hysrites am{des, A/ilgium, ]ﬁhoé;mabgﬁes and the like, .o -
(1453 o 52 AhANE QurgBEABFRARH fis JyRaaR ol pHE DU D leGN? 0 2
mol ) was addddiF. tieganeaPMERAA fediks o Feltowing ana@niﬂqaéqm mtwesarampgm’
Vol ati | es wer enfoBamveshintiRShe fe@ﬁbtﬁﬁgesi.naaeéa%@n@éuﬂd aé?ﬂatﬂués(v?@cémedvas passed
t hrough a short of silic sing DCM as eluent. The desired product
was obt ai ned 5% 5\? g Hring an fllai%? %gwagmwgg reagent as described previously (Scheme

- ' 1), to give compounds of formula 1.

EXAMPLES

10 .
The present invention is illustrated in further detail by the following non-limiting
examples. All reactions were performed in a nitrogen or argon atmosphere.
Temperatures are given in degrees Celsius. F!ash chromatography was
performed on silica gel. Solution percentages or ratios express a volume to

15 volume relationship, unless stated otherwise. Mass spectral analyses were
recorded using electrospray mass spectrometry. Abbreviations or symbols used
herein include:
DIEA: diisopropyiethylamine;
DMAP: 4-(dimethylamino)pyridine;

20 DMSO: dimethylsulfoxide;
DMF: N,N-dimethylformarmide;
Et: ethyi; |
EtOAc: ethyl acetate;
Et,O: diethyl ether;

25  HPLC: high performance liquid chromatography;
Pr: isopropyl '
Me: methyl;
MeOH: Methanal,

, MeCN: acetonitrile;
30  Ph: phenyl;
- TBE: tris-borate-EDTA;

TBTU: 2-(1H-benzotriazol-1-y}-N,N,N’ N’—tetramethyluronlum tetrafluoroborate;
TFA: trifluoroacetic acid; '
TFAA: trifluoroacetic anhydride;

35 - THF; tetrahydrofuran;




~" equivalents) 15 was added followed by

4- Phenyl et hynyl -3-(2, 2, 2-trifl uoro-et hanoyl am no) - benzoj c. aci d hyl
ester: The iodide fromabove (0.742 g, 2 mmol), phenyl mggﬁ .37 i,
3.9 mol, 1.7 equivalent) and Et3N (6 nmL.) were charged in a dry flask

under ar dCl 2(PPh3)2 (0.241 g, 0.3 nmol) was a he m xture
was sti r?@gméot?lglrdgom tenperature until judged conpl et eggglgﬁ@z(%%nal ysis (-5

h). The reaction m xture 18 January 2006 WO 031010140. PCT/ CA02/01121 42
was concentrated to half vol une under r@duced pressure and diluted with
water (80 nlL). The m xture was extracted with EtOQAc (3 x 100 nmL) and the

~organic extr .sﬁle wi th 5% HC §1(PO. m.), after (100 nmL) and brine (40
m). After diﬁ@%?cﬁfé’ OSHANESS ECHMEHue was purified by flash
chr omat ogr aphyFusplagueXofting EtiSAC - hexane as eluent to give the desired
cross-coupl ed ; lid (0.442 g). Methyl 3(cycl ohexenyl) 2
SER ey ResBin gt

phenyl i ndol e 6-car bc ame-dried flask was charged with finely
powder ed anhy&Tdudithieffreitpl (0. 153 g, 10 1.1 mol) and the al kyne derivative
f rom above 5( 0 EB9@A: @hyldneliami®btdtraab¥tteDMF (4 nl) was added and the

" suspensi on de ed with a stre n.. Th nol triflate derived from
cycl ohex anone?&g@ega&%@rﬁeﬁﬁgﬁoﬁgy@ ﬁﬂ%é%wﬁ“yﬁ‘é%% bed by A G

Martinez, M Hexpligkrophosphate (J. Het erocyclic Chem 1988, 25,1237 or

-equi val ent ”ETBWﬁeﬁi@ﬁiﬁfdI@?-g'llogcﬁtrfs@’i?nétﬁy‘i&ﬁr%i@%ﬁ%c%ﬁhér@.arﬁg623 g, 8' 87mi)3and

the mixture wAeXl4PPROSENaer 8 h at room tenperature. DVF was renoved under
vacuum andot hebAcesdecEGD puri fi ed by flash chromat ography using DCM as

~eluent (0.260 .4 \el - - | - 2- phenyl i ndol e- 6- car boxyl ate: 20 The
o8 1 opk g

material from above ) (1 atm H2 gas) over 20% Pd(OH) 2 in
t he usual nanh©Bt: 1ddydrayvinrepiiazolesol vent . The desired cycl ohexane indol e was

i sol ated aft eES*:iel&fr@&ﬂr@*‘(p@giti\l;&@ni%%ﬁ‘)! yst.
3- Cyl ohexyl - 2-§bgrl%l | ndol e- 6-car b,ox%{?kc acid: The nethyl ester from above
(0.154. g, 0. F5"ARETSRAeeatve 08B0k night in a 25 mixture of MeOH (10
m.) and 2Ns5NaOEM: Gichibiomettiank conpl et e hydrol ysis had occurred as shown by
HPLC anal ysi s- ter, i roomtenperature, 2N HO (5 nlL) was added
foll owed by Ag?ﬁki%k&@ﬁ%étw‘éhgﬁmas renoved under ‘

TLG: thin layer chromatography .

AcOH: acetic acid

EtOH: ethanol

20 DBU: 1,8-diazabicyclo[5.4.0]lunder-7-ene
BOC: tert-butyloxycarbonyl
Cbz: carbobenzyloxy carbonyl

" ’PrOH: isopropanol
NMP: N-methytpyrrolidone
25 EDC: 1-{3-dimethylaminopropyl}-3-ethyl carbodiimide hydrochloride
| RNAsin: A ribonuclease inhibitor marketed by Promega Corporation
Tris: 2-amino-2-hydroxymethyl-1,3-propanediol
UMP: uridine 5-monophosphate '
UTP: uridine 5-triphosphate
30  IPA: isopropyl acetate '

Examples 1-22 {llustrate methods of synthesis of representative compounds of
this invention. ' '



reduced pressure, water (50 nL) was added and the product. extracted with
Et OAc. The extract was washed with water an brine, and I§rieBeecy ). 30
Renoval of volatiles under reduced pressure gave the title indole

car boxyl | i as a light-orange solid (0.149 g). .Foll aw he sane
proc.edurg&{)%ﬁmﬂ%‘f ng 2-ethynyl pyridine instead of - pheng‘lljggﬁz&?‘ez e,

3-cycl ohexane 2-(2-pyridyl)indol e-6-carboxylic acid was 18 January 2006 WO
03/010140 43 obtained. EXAMPLE 2: COOH 1. H2 (1 atm) 20% Pd(OH)2 - C THE -
MOH 2. MeOH/SOCCI2 5t 1. NaOwe MeOH Alreflex 2. MeOH / SOC12 COOMe
~pyridine tribromde THF- CHCI S/0C COOMe 3-Cycl ohexenyl - 6-i ndol e carboxylic
acid: A 12 L FS&#Edott oned flask was equi pped with a reflux condenser and
a nechanical stirrer, and the systemwas purged with nitrogen gas.

6-1ndol e carboxylic acid (300.00g, 1.86 nole, 3 equyvalents) was charged
into the flask,H, toaweed by Me@H (5, Af ter ét\ir/l’ri ng for 10 mn at
room terrperature?f@%l shexanone (5] , 5.5l o) Migs g gme Met hanol | ¢
sodi um net hoxi des % WMgRH/30@, | 1~ T3¥37. nol eetlu. 1 equ ents) was added
in portions over 10 min. The mxture was then refl uxed r 48 h. After
cooling to roomtenperature, water

A CF,COHN l COOMe , : oTf
——

4 >
PACL{PPh,), O Pd(PPh,), / K,CO4
Et,N

1. H,/Pd cat.
2. NaOH then HC|

5  Methyl 3-amino-4-iodobenzoate:
3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol} was added to MeOH (1 SOmL)
-and SOCI, (4.8 mL, 65.8 mmol, 1.3 equivalent) was added. The mixture was
refluxed for 3 h and then volatiles were removed under reduced pressure. The
residue was co-evaporated three times with MeOH and dried in vacuo (156.23 g). -

10

Methyl 3-trifluoroacetamido-4-iodobenzoate:
The aniline den'vativé from above (14.53 g, 52 mmol) was dissolved in DCM (200
ml) and TFAA (15 mL, 104 mmo'l) was added. The dark purple solution was
refluxed overnight. Volatiles were removed under reduced pressure and the

15  residue was passed through a short pad of silica gel using DCM as eluent. The
desired product was obtained as a pink solid (13.81 g).

4-Phenylethynyl-3-(2,2,2-trifluoro-ethanoylamino)-benzoic acid methyl ester:

The iodide from above (0.742 g, 2 mmol), phenylacetylene (0.37 mL, 3.9 mmol,
1.7 equivalent) and Et:N (6 mL) were charged in a dry flask under argon.
20 PdCIy(PPhs), (0.241 g, 0.3 mmol} was added and the mixture was stirred at room
- temperatu're uniil judged complete by HPLC analysis (~5 h). The reaction mixture



(4 L) was added and net hanol renoved under reduced pr ezgtﬁr Th{g éem dual
15 aqueous phase was acidified to pH 1 with concentrat p@farj( 0 The
resulting yellow sh precipitate was collected by filtration, washed vvlth

wat er an gy under vacuum at 50 C. The desired cyc @ erivative
was obt alqvne(gl as a beige solid (451.0g, 100%yield). b E@”’Z?& 6- i ndof e

carboxylic acid: 20 The unsaturated derivative from above was hydrogenat ed
for 20 h under 55 psi hydrogen gas pr ure over 20% Pd(OH) 2/ C (10.25 g)
using 1:1 THE - MeOH (2.5 L) as solven After filtration of the catalyst,

| |
(P furated w 0R° RO Ty pe Gt B ARRLD BofiPe b il SRl on
washed with hésanie. dhd n@ﬂuredvaa@dtmctadammoeelﬁﬁx 40qynl) £ iBSgyiel d) .
PCT/ CA02/ 0112 0 4
bxtfefdt wAdHe With %G)in’cl\(%cﬂ-ﬁi) &@ét%o"rﬁ_ﬁ/ %ﬁ%ﬁé«%@é ﬁ_& ﬁﬁt L vm

Met hyl 3- cycl ohexyl - 6-1 ndol e car box
equi pped with Q'@@V?rdﬂg%nﬁ'@ﬁ%@“em Pyrifigd iy flash ghromatopraplyt using 0% he syst em

was pur-gedsw EfDAU -t hogas agaltent Idigivé ihd aesirctiasrdxiplipled ARJnd as 2 tr sumyabove
(300.00 g, 1. 4'2@I e) was charged into the flask and suspended in MeOH (2
Q Thionyl chloriae (5 nL, 0.0685 nole, 0.05 equivalent) was added

dropwi se and the m xture was refluxed for 48 h. Volatiles were renoved

~under reduceﬁl,egfﬁng&mgn}mpﬁﬁw,ﬂyg;emrbgmé*g.at ed with hexane to give
~a beige solid exane an ried under vacuum (279.6 g,

h
88% yi el d). ﬁﬂ&@f’ﬁ{/mﬁEa951”@1?(9“@’Q‘E‘i/w'b%&ﬂw@ef%&@h@’@é‘“’r'@%?y@a‘@@9- Adapt i ng
t he procedar e1.0fmrhol) &liné dikyne deditdtive 88 AbovaB(0.386 §1).1 mmdny IDryBDthohexyl
oL ot OB BBy Bl %, LB Y ol 11, O
pyri di ni um 15tifate ﬁ'i?@@dﬁ@fftﬁyef erenqnsy piegarad fallowing dre retecedurez@sq-beez 6 nmol ,

1.25 equival epj A, e/mruneﬂtmqhanééﬁe@a 8l Heférawcﬁc%neﬂn 59& ak 193‘Fmr the reaction
was judged co I It i (il ed with CHC13 (200 mL), washed
wWith 1 M Na ;(méﬁao Slescnbed inthe lterature (0 802 g, 3.3 mmol, 3 equivalenis)
- 15 was added followed by Pd(PPhg); (0.086 g, 0.07 mmol) and the mixiure was

stirred for 8 h at room temperature. DMF was removed under vacuum and the

residue purified by flash chromatography using DCM as eluent (0.260 g).

Methyl 3-cyclohexyl-2-phenylindole-6-carboxylate:

20  The material from above was hydrogenated {1 atm -Hz gas) over 20% Pd(OH); in
the usual manner, using MeOH as solvent. The desired cyclohexane indole was
isolated after filtration of the catalyst

3-Cylohexyl-2-phenylindole-6-carboxylic acid:
The methyl ester from above (0.154 g, 0.15 mmol) was refluxed overnight in a

25  mixture of MeOH (10 mL) and 2N NaOH (8 mL.) until complete hydrolysis had
occurred as shown by HPLC analysis. After cooling to room temperature, 2N HCI
{5 ml} was added followed by AcOH to pH 7. MeOH was removed under
reduced pressure, water (50 mL) was added and the product extracted with
EtOAc. The extract was washed with water an brine, and dried (MgSO,).

30  Removal of volatiles under reduced pressure gave the title indole carboxylic acid
as a light-orange solid (0.149 g).

_Following the same procedure but using 2-ethynylpyridine instead of
' phenylacetylene, 3-cyclohexane-2-(2-pyridyl)indole-6-carboxylic acid was




saturated agqueous NaHCO3 (2,x 50 nL) and brine (50 nmL). After g ng over
Na2SO4, the solvent was renoved under reduced pressure ‘and™aHé péildue 20
crystallized from TBME - hexane. The desired 2-bronoi ndol e derivative was
collect gration, washed with hexane and dried .- Evapor ati on
nntﬁgrlegd%rs gave a red solid that was purified é§%é§%¥§127
chronatography using 15% Et OAc in hexane yielding an additional 3.62 g of
pure material. Total yield was 5.17 g 585@6yie|d). 25 EXAMPLE 3: GCeneral
Procedure for the Suzuki cross- couplina of aryl and heteroaryl boronic
acids with 2 EH nD ndol e derivatives: Cross-coupling of
aronatlc/heteroaronatlc boronic acid or ester derivatives'with
2- br onoi ndol es such as the one described in exanple 2 can be perforned
using any vagiddriess of the standard netal -catal yzed Suzuki cross-coupling
reaction as 30 described in the literature and well known to those skilled
inthe art. The followi ng exanple serves to illustrate such a process and
is non-limting. 3-Cycl ohexyl 2-furan-3 yl-7H ndol &- S—car lic acid
nmet hyl ester. H18 Jaq&?ﬁy ZOOGEéii)OBVUﬁn&AO PCT/ GZ 45 COOME The

2-br onoi ndol e /A @ 2608/ reffwt ), 3-
5 Roques et al) et erocycl M 2. }RéRssdor, 19

Haphoronic acid (B.P.
4.45 g, 39.79 mmol, 1.5
equi val ent) and L1Cl (2.25 g, 53 mmol, 2 equival s) were dissolved in a
m xture -.of EtOH (100 m-) and toluene (100 ni). 1M aqueous Na2CC3
solution (66 nL, 66 nmmol) s added and the m xture was degassed W th
argon for 45 mn. Pd(PPh3) G CQ?,MeZ 65 mml 0.1 equ 1| ®obMe was added
and the mxtu i Vol atiles were
renmoved under poschd(oeyl - cprespur & and W re-dis ved in Et OAc (500
m). The sol ut i &#-weeH fed with water, saturated ANMCO3 (100 nl) and
brine (100 L) .2 MeQHESOG over a mxture of MySQ4 dnd decol ori zi ng
charcoal, %the. mixture was filtered and concentratetd under reduced
pressure. The residual oil was triturated with a 15 m xture of TBME (20

m -) and hexaheydldfxehyl-6-tdoleathrboxyli€ &ciand t he preci pitated

A 12 L round-bottomed flask was equipped with a refiux condenser and a

mechanical stirrer, and the system was purged with nitrogen gas. 6-Indole
carboxylic acid {300.00 g, 1.86 mole, 3 equivalents) was charged into the flask,
10 followed by MeOH (5.5 L). After stirring for 10 min at rcom temperature,

cyclohexanone (579 mL, 5.58 mole) was added. Methanolic sodium methoxide
(25% wiw, 2.6 L, 11.37 mole, 6.1 equivalents) was added in portions over 10 min.
The mixture was then refluxed for 48 h. After cooling to room temperature, water
(4 L) was added and methanol removed under reduced pressure. The residual

15 aqueous phase was acidified to pH 1 with concentrated HCI {~1.2L). The
resulting yellowish precipitate was collected by filtration, washed with water and
dried under vacuum at 50 °C. The desired cyclohexane derivative was obtained
as a beige solid (451.0g, 100% yield).

3-Cyclohexyl-6-indole carboxylic acid:

20  The unsaturated derivative from above was hydrogenated for 20 h under 55 psi
hydrogen gas pressure over 20% Pd(OH),/C (10.25 g) using 1:1 THF — MeOH
(2.5L) as solvent. After filtration of the catalyst, volatiles were removed under
reduced pressure and the residue was triturated with hexane. The beige solid
was collected by filtration, washed w:th hexane and dried under vacuum (358. 4 g,

25 78% y:e!d)




solid coll ected by filtration, washed with cold 25%T8ﬁef' n heésgqe and
dried (3.09 g). The filtrate and washi ngs from the aboVvefyY i on were

conbi ned, concentrated and purified by flash chromatography using 10-25%
Et OAc i nywohBpaAs to give an additional 4.36 g of produgtscibfifgtal vield
of the 2-(3 20 furyl)indole of exanple 3 was 8.25 g. I\/E’LE 4: 18 January
- 2006° WD 03/010140 PCTI CA02/ 01127 46 NaH / Mel DI\/F pyridine tribrom de 31.
THE - CHC13 / 0 C M 1 COOve COOVe Methyy! 3-cycl ohexyl - 1- et hyl - 6-i ndol e
car boxyl at'e: Met hyl 3-cycl ohexyl -6-indol e carboxylate fromexanple 2
(150.00 g, 0.583 nmole) 5 was charged into a 3 L three-necked flask

equi pped with a nmechanical stirrer and purged with nitrogen gas. DWMF (1 L)
was added andMeffy! 3syelohexyl-fdadale 6aibexylate:an i ce-bath. NaH (60% oi |

di spersion, 3A.535thebe-rdclRia8RNEs eduigheaWh Ak tolméf@é%r &9% thmﬁ@a' !

portions (15 m m Xt ure s stirre
| odoret hane (8% r% aﬁ‘a%e(?y%t%' Wi 9 Vﬂthél!fiﬂg%lg%%ﬂhemlea‘myflcrﬁcﬁml I
portions, 40 fremabaier(BeWOGE 1id83envle) wasashprid i melﬂ%wmrsu&:endé@mc The

reaction m XtHIE@ f)d tﬂ"&@n chid nHé Sgnﬁr%rd%bgmoleaélog %@J:\f_ e w%rg%tda?aﬁg ;I'Eet he

reaction was quenche
fornati on of QOEWEQWQ:@PBF’@WQ “‘fﬁsé%ﬂ%P@ for 48 hTNelatifes eereaemowes undéd ect ed by

filtration, waebhed prdsbrownt@ie rRoidusivhediturhtbd Mﬁl@h’éﬁh@foﬁ»@a@éﬂéﬂohé g, 86%
yield). 15 I\/Eg_lh I ndol e carboxyl ate: The 1

-met hyl i ndol e %"‘r’afs\}’é"’fsﬁ%w@}%%%B%Bﬁxwdﬁ@yaﬁ“w@(?@@ g 8%%ytellds char ged

10
Methyl-2-bromo-3-cyclohexyl-6-indole carboxylate:
Adapting the procedure of L. Chu (Tet. Leit. 1997, 38, 3871) methy! 3-cyclohexyl-
" 6-indole carboxylate (4.65 g, 18.07 mmal) was dissolved in a mixture of THF {80
ml.) and CHCl, (80 mL). The solution was cooled in an ice bath and pyridinium
15 bromide perbromide (pyridine tribromide, 7.22 g, 22.6 mmol, 1.25 equivalent) was
added. After stirring for 1.5 h at 0 °C, the reaction was judged complete by TLC.
It was diluted with CHCl; (200 mL), washed with 1M NaHSO; (2 x 50 mL),
saturated aqueous NaHCO; (2.x 50 mL) and brine (50 mL). After drying over
Na,50,, the solvent was removed under reduced pressure and the residue
20 crystallized from TBME ~ hexahe. The desired 2-bromoindole derivative was
collected by filtration, washed with hexane and dried (3.45 g). Evaporation of -
mother liquors gave a red solid that was purified by flash chromatography using
15% EtOAc in hexane yielding an additional 3.62 g of pure material. Total yield
| was 5.17 g (85% yield).
25
EXAMPLE 3:
. General procedure for the Suzuki cross-coupling of aryl and
heteroarylboronic acids with 2-bromoindole derivatives:
Cross-coupling of aromatic/heteroaromatic boronic acid or ester derivatives with
2-bromoindoles such as the one described in example 2 can be performed using
~ any variations of the standard metal-catalyzed Suzuki cross-coupling reaction as
30  described in the literature and well known to those skilled in the art. The following
example serves lo iflustrate such a process and is non-limiting.

3-Cyc[oheXyI-2-furan-3-yl-1 H-indole-6-carboxylic acid methyl ester:




into a5 L three-necked flask equi pped with a mechani Ca}l& t| rrgéﬁnd pur ged
wth nitrogen gas. CHCI 3 (750 nlL) and THE (750 ni) wer t he
solution 20 was cooled to O C. Pyridine tribromde (pyri di ni um br om de
per brom ¢& o3k$R40t3 9. 0.579 nole, 1.15 equival ent) vva§ %ﬂﬁ smal |
portions and the m xture was stirred for 1 h at 0 C e sol vent was
renoved under reduced pressure at room tenperature and t he residue
di ssolved in EtOQAc (3 L). The solution s washed wth water and brine,
dried (decol ourising charcoal / MySO4) dnd concentrated 25 under reduced
_ pressure. The residue was suspended in TBME and heated to 50 C. The
suspensi on was stored overnight in the refrigerator and the cream 18
January 2006 WO 03/010140 PCTI CA02/ 127 4%oeme0ured crystalline product
was collected by filtration. |t[8s ;,. gfwth TBME and dried in vacuum
(134.3 g, 76%yield). EXAMPLE 30-7
Cycl ohexyl - et hyl -t ri butyl st annanyl - .
ester: Me COOVe The bronvoi ndol e de ative of exanple 4 (2.70 g, 7.71 mol)
was dissolved in-dry THE (40 nL) and the solution was cooled to -78 C
under an argon atnosphere. 10 A solution of nBuLi in hexane (1.4 M 6.90
_ m_, 9.64 mml, 1.25 equivalent) was added dropw se over 15 min and

- stirring at | Ohe 2-rqueiraioler of ewariple QI{8.0219,26.9 mmolj 53-furanborohie atidgBresul ti ng

~ suspensi on wa n uj al ent) over 5

mn. The suspgf’l@gg%g |§§%1§@85y & %Ege”%(])’lgu%sg% 533957:}% rf“r%gld ¥ 1 hat -78

C. The reacti @fﬂw\f#%m)@ﬂéhﬁi&%agr’ﬁ@dnm@ 2 equivalants) werg dissolvad i EITHEtUIGS renoved
under reducedoﬁt@ﬂ%@mmmtauﬁéﬁéi«@om@ mﬁ:saahmgwagba%né,&?e%rﬁt) washed

with 1:1 brine_- The mater] al _was purlfled by
chr omat ogr aph§? S'H’mglwaﬁéﬁd%féﬁ’“dtth%l@"%ﬁgwﬁ 599358%" Withrger o4t @ by ni xing with
a sol ution oPd®E#h BN6ig)2leexand, 0.Tbquieeny verl addad anbibe miged strtedel uent f or

L OB OB ARG g 10 bhfor PR 0BG rk SOl s Bkl oW ©f | (342

g, 79 %2

H-| ndol e- 6- car boxylic acid nethyl

pressure and the residue re-dissolved in EtOAc (500 mL). The solution was
washed with water, saturated NaHCO; (100 mL) and brine (100 mL). After drying _
over a mixture of MgSO, and decolorizing charcoal, the mixture was filtered and
concentrated under reduced pressure. The residual oil was triturated with a
“15  mixture of TBME (20 mL) and hexane (40 mL), cooled in ice-and the precipifated

' solid collected by filtration, washed with cold 25% TBME in héxane, and dried

(3.09 g). The filirate and washings from the above trituration were combined,
- concenirated and purified by flash chromatography uéing 10-25% EtOAc in
hexane to give an additional 4.36 g of product. The total yield of the 2-(3-
20 furyl)indole of example 3 was 8.25 g.

ExaMPLE 4:




Gener al procedure for Stifle cross-coupling of the 2- stg%gne 'ﬁ@éol e of
exanple 5 with aromaticl heteroaromatic halides: 25 Cros

aronmati c/ heteroaronmatic halides or pseudohalides (preferabl y brom des,
| odi des ylleidalsd @t es) with the stannane derivative ofP (gn'-:, can be
performed using any variations of the standard netal - taI yzed Stille
cross- coupling reaction as described in the | |terature The foll ow ng

exanple serves to illustrate such a prgcess.. 18 January 2006 WO
03/ 010140 PCT1CA02/ 01127 48 3-Cycl ohexyl-1-nethyl 2 pyridin2
yi - I Hi ndol e- 6-carboxylic acid net hyI ester: 5 The stannane

I ssol vedolit DMF (10 nl)
7517 g, 12.21 mol, 2
0.2 equivalent) and 2
al ent) were added. The

derivative of exanple 5H(3.42 gfo nmol ) was

and Cul (0.116 g, 0.61 Afy equiyalent) .
- ne (0O .22

equi val ent), triphenyl

solution was degassgd Wth a stream of argo m n) and Pd(PPI'Db)4
(0.352 g, 0.31 nmol, 05 equivalent) was a After purging with argon
for an additional" 10 mn, the solution w&s heated and stirred at 100 C
overni ght under argon. The DMF was then r +ad €AB¥e vacuum and the

resi due di ssol ved i n Et Gddifetgromigle i ) Br-F+ tion was washed with 1 N

‘NaOH (25 mt ) and briné EES %)mab d dried MySO4. The sol vent. was
removed under reduced pr s ‘t he '

i due purified by flash
chromat ography eluting with CHCI 3 then % Et OAc in CHC13 (1.516 g, 71%
yield). 20 EXAMPLE 7. Ceneral procedure

\

Stille cross-coupling of

2-bronpi ndol es with aryI or heteroaryl stannanes: 3-Cyclohexyl-i-nethyl 2:

pyridin 2-yl-1Hindol e-6-carboxylic acid nmethyl ester: CooMe PdCd 2(PPh3)2
Methyl 3-cyclohexyl- -methyl-6-indole carboxylate:

Methyi 3-cyclohexyl-6-indole carboxylate from example 2 (150.00 g, 0.583 mcgle)

5 was charged into a 3 L three-necked flask equipped with a mechanical stirrer and'
purged with nitr&gen gas. DMF (1 L) was added and the solution was cooled in
an ice-bath, NaH (60% oit dispersion, 30.35 g, 0.759 mole, 1.3 equivalent} was
added in small portions (15 min) and the mixture was stirred for 1 h in the cold. '
fodomethane (54.5 mL, 0.876 mole, 1.5 equivalent) was added in small portions,

10 maintaining an internal temperature between 5 — 10 °C. The reaction mixture was
then stirred overnight at room temperature. The reaction was quenched by
pouring into ice-water (3 L), resulting in the formation of a cream-colored

‘precipitate. The material was collected by filtration, washed with water and dried
in vacuum at 45 °C (137.3 g, 86% yield).

15 )

Methyl 2-bromo-3-cyclohexyl-1-methyl-6-indole carboxylate:
The 1-methylindole derivative from above (136.40 g, 0.503 mole) was charged
into a 5 L three-necked flask equipped with a mechanical stirrer and purged with
nitrogen gas. CHCl (750 mL) and THF (750 mL) were added and the solution
‘20 was cooledto 0 °C. P‘yridine tribromide (pyridinium bromide perbromide, 185.13
g, 0.579 mole, 1.15 equivalent) was added in smali portions and the mixture was
stirred for 1 h at 0 °C. The solvent was removed under reduced pressure at room
temperature and the residue dissolved in EtOAc (3 L). The solution was washed
with water and brine, dried (decolourising charcoal / MgS0,) and concentrated

25  under reduced pressure. The residue was suspended in TBME and heated to 50

°C. The suspension was stored overnight in the refrigerator and the cream-




THE 1 reflux CooMe 25 The 2-bronoi ndol e derivative of ml e 3196& 150 g,
0.428 mnol) and 2 1 8 January 2006 WO 03/010140 PCTI YA 9
t xi met hyl st annyl t hi ophene (S.F. Thanmes et al. J. Organonetal. Chem 1972,
38, 29; wbdbpPgde O0.61 mol, 1.4 equivalent) were di sspiyedodi®’y THE (7
m) in a seated tube, and the solution was degassed with a stream or argon
for 30 mn. Pd(Cl)2(PPh3)2 (0.018 g, 0.026 nmol, 0.06 equival ent was added
and the tube 5 sealed. The solution vvaﬁ-,heat ed to 80 C for 40 h. The
reaction mxture was cooled to roomtenperature, EtQAc (10 nlL) was added
and t he suspensj.on i t.er fl1er ev ration of th o} V. he residue
was re-submpt £ @Qﬂ{a %C{Vﬁ%ﬁ'ger 'grg%l{clﬁ'(‘)'%}s %Ogﬁ%}?({l)lg%ﬁ&sra Ot ?téﬁﬁaséﬁf?aﬁ'# %‘ng\tBl\ﬂ% h, with
fresh 2-stannghd éieskinearundi350.g6% ¥eld1 mo! ) and catal yst (0.020 g).
After cooling to roomtenperature and 10 filtration of solids, the solvent
was evapor at eg and the residue purified by flash chromatography using
15- 100% CHCL3F M BEPane as el uent (0.133 g, 88%vyield). The same procedure
can be used t Gyclobpkd-nséthyIaamaylS@anhysiTHIadbR-6-&@bdxylib aeknnémpol e of
Exanpl e 2. 15e§<ﬁ_\I\/PLE 8: General procedure for the Nal kylation of 2-aryl
and 2-heteroar yle-'6 i ndol e carboxyl ates: 3-Cycl ohexyl - 1net hyl -2-pyridin 2
yl -1 Hi ndo$e- 6- carboxylic acid nmethyl 20 ester: COOVe NaH (60% oi |
di spersion, 0.186 g, 4.64 mml, 1.5uequivalent) was washed with hexane (20
.m.) to renove the oil and then re-suhcbmueDI\/F (5 m). After cooling

I J

to 0O Cin an ice bath, the inddugsn ve of exanple 3 (1.000 g, 3.09 25
ol ) was added dropwi se as a sol uti
stirring for 15 mn, iodonethane (
added in one portion and the m xt
an additional 2 h at roomtenpera
addition of 1 NHC ( 1

The bromoindole derivative of example 4 (2.70 g, 7.71 mmol) was dissolved in dry

.
G

f DMF (3 nL + 2 nl rinse). After
385 nL, 6.18 mmol, 2 equival ents) was
was stirred for 2 hin the cold and

The reaction was then quenched by

THF (40 mL) and the solution was cooled to -78 °C under an argon atmosphere.

10 A solution of nBuLi in hexane (1.4 M, 6.90 mL, 9.64 mmol, 1.25 equivalent) was
added dropwise over 15 min and sfirring at low temperature was continued for 75
min. To the resulting suspension was added nBu;SnCl (2.93 mL, 10.8 mmol, 1.4
equivalent) over 5 min. The suspension dissolved and the solution was stirred for
1 hat-78 °C. The reaction mixture was warmed to roorr{ temperature and THF

15 removed under reduced pressure. The residue was dissolved in TBME (150 mL),
washed witht 1:1 brine — water and dried over MgSQ,. The material was purified
by chromatography on silica gel that was previously deactivated by mixing with a
solution of 5% EftzN in hexane. The same solvent was.used as eluent for the
chromatography. The title stannane was isolated as a yellow oil (3.42 g, 79 %

20 vyield). ' ‘

'EXAMPLE 6
General procedure for Stille cross-coupling of the 2-stannane indole of
* example 5 with aromatic/heteroaromatic halides:

25  Cross-coupling of aromatic/heteroaromatic halides or pseudohalides (preferably
bromides, iodides and triflates) with the stannane derivative of example 5 can be
performed using any variations of the standard metal-catalyzed Stille cross-
coupling reaction as described in the literature. The following eicample serves to
illustrate such a process. ' A |




m.) and diluted with TBME (100 mL). The sol ution was wg@tbe?ﬁ vthB% N HCl

(25 30 nL) and dried (MgSO4). After renoval of volatil % uced

pressure, the residue was purified by flash chronmatography using 5-10%

Et QAc | nylesAnRsds 18 January 2006 WO 03/010140 PCTI GRGZ, so el uent

to give the tltfe conpound as a white solid (0.903 g, 86%%@?@3’ O her

N-al kyl i ndol e derivatives within the scope of this invention could be

prepared fromthe appropriate electrophiles (e.g. Etl, iPrl, iBul, BnBr)

using a- simlar procedure. 5 EXAVPLE 97 Ceneral procedure for the

saponi fication of 6-indol ecarboxylates to the corresponding free

carboxylic acids: This procedure applies to both indole and N-nethylindole

car boxyl at es. 3-CPc/Oh&Xyt-At-amstiyl2-pyidi-ByA-1R-ipgpiécbicarkibxylic acid methyl :

yl -1 Hi ndol e-6- car boxylic acid: COOH 15 The 6-indol e carboxyl ate of exanple

6 (1.517 g, 484 rrrml) was dissolved in DMSO (8 m-) and 5N NaCOH (4.4 i -)

was added. The m xture was stirred at 50 C for 30 mn. The solution was

then cooled to roomtenperature and dded dropwi se to water (15 nL).

| nsol ubl e bl ack i'npurities V\erg;:e €obmeati on and AcOH (2 nlL) was
T

added dropwise to the filtrate precipitate that 20 forned was
collected by filtration, washe and dried (1.37 g, 94% vyield).
EXAMPLE 10: 1- Cycl ohexyl 2phenyl -1 B-fndol e 5-carboxylic acid: 18 January
2006 WO 03/010140 51 NH2 1. 12/ 2. ACCl /| pyr

5

The stannane derivative of example 5 (3.42 g, 6.1 mmol) was dissolved in DMF
(10 mL) and Cul (0.116 g, 6.61 mmol, 0.1 equivalent), LiCl (0.517 g, 12.21 mmol,
2 equivalent), triphenytphosphine (0.320 g, 1.22 mmol, 0.2 equivalent) and 2-

10 bromopyridine (0.757 mL, 7.94 mmol, 1.3 equivalent) were added. The solution
was degassed with a stream of argon {30 min) and Pd(PPh), (0.352 g, 0.31 -
mmol, 0.05 equivalent) was added. After purging with argon for an additional 10
min, the solution was heated and stirred at 100 °C overnight under argon. The
DMF was then removed under vacuum and the residue dissolved in EtOAc (150

15 mL). The solution was washed with 1N NaOH (25 mL) and brine (25 mL) and
dried over MgSQ,. The solvent was removed under reduced pressure and the
residue purified by flash chromatography eluting with CHCl3 then 5-10% EtOAc in
CHCl; (1.516 g, 71% yield).

20 EXAMPLE7: ,
General procedure for Stille cross-coupling of 2-bromoindoles with aryl or
heteroarylstannanes |
3—Cyclohexyl— -methyl-2-pyndm-2-yl-1 H-indole-6-carboxylic acid methyl

ester:
\N COOMe N COOMe
E\>—Snllde . Br A PdClz(PPhs}z
a
s * THE £ reflux

25  The 2-bromoindole derivative of example 4 (0.150 g, 0.428 mmol) and 2-



COOEt CsCH. H20 Br COCEt 1. H2/ 20% Pd(OH)2 2. NaOH hﬁl 0
4am no- 3-i odobenzoate: Ethyl 4-am nobenzoate (15.00 g, )2 %%d I odi ne
(11.80 g, 46.5 mol) were 5 mxed with water (80 m-) and chl orobenzene
(4.60 9, whlosfstko - The mixture was stirred while the §epahalydse was
gradually raised to 90 C over 30 m n. Hydrogen peroxide (30% 50 m-) was
. added over 10 h at 90 C. After stirring at that tenperature for an
additional 6 h, the m xture was cool ed g'md the solution decanted fromthe
residual solids. The solids were di ssofved in DCM and the 10 sol ution

washed successively wth sodi thi osul f at nd brine,, Aft in

(son e he anphuetiton e S s o 8. enrhedl poét B72a8 | 021 11 ng
brown solid wag 01150 gLt muholil tdeduyalentpwers dissniwedindiy Tidid{7mat)édaby - pr oduct s.
The desired comgiRdadifific SQLNER Raded WilNE sﬁgimsrérg@@?s@m@fi% yield).

15 Et hyl 4-acetam do- 34odobenzoate: The aniline from above (1.00 g, 3.44
mmol ) was di sBYFNEFPeh (918 ¢i0R26mmel 9.08 epivaleptwasrdsed aRd {eduRcool ed in i ce.
AcC (0. 3% niseated4 Thésahtion as heatad wadeAd fpr 46ls. Treddasiod pwes@sand t he

m xture was stirred for. 1 h h Qm, ..t e [ re. The
reaction m XtclEJOIp ({?d\??arsoo ﬁ%nf'\p%{?@h ggﬁvﬁa@ﬁ "ﬁ‘) Na%Jeg%Hdﬁ?e&gf%n%& t 20 was
extracted wi tfierPB)VAfigregaparation of e solvgainthe reslidvs avasgiessuiagitiestitotie h | N HCI (50
), dried (MIRa8h canflioRORE BRBERIIAE! 200, Yith GedLsilRBjithiBphdMBlBlib®RY, as a tan-

.colored solid (1.121 g, 97%yvield). .. Ethyl 2: phéenyl-indol e carboxyl ate:
55 Fol 1 owi ng RETEG aaiatae {080 G AP o Sor BTRREIS AR 1697 38

- 2307), the | fikmtibad6l didPing)sBiventGas ea)dehted BATHhEARR UG bliAfied by flash
chromatography using 15-100% CHClI; in hexane as eluent (0.133 g, 88% yield).

The same procedure can be used to couple stannane derivatives to the 2-
bromeindole of Example 2. '

i5

EXAMPLE 8:

General procedure for the N-alkylation of 2-aryl and 2-heteroaryl-'6-indole

carboxylates: ' ‘

3§Cyclohexyl-1 -methyl-2-pyridin-2-yl-1H-indole-6-carboxylic acid methyl
20 ester:

\ COOMe
==
o-2 \

NaH (60% oil dispersion, 0,186 g, 4.64 mmol, 1.5 equivalent) was washed with
-hexane (20 mL) to remove the oil and then re-suspended in DMF {5 mL). After
cooling to 0 °C in an ice bath, the indole derivative of example 3 (1.000 g, 3.09
25  mmol) was added dropwise as a solution in DMF (3 mL+ 2 mL rinse). After
gtitring for 15 min, iodometha'ne (0.385 mlL,, 6,18 mmol, 2 equivalents) was added
in one portion and the mixture was stirred for 2 h in the cold and an additional 2 h
at room temperature. The reaction was then quenched by addition of TN HCI ( 1
mL) and diluted with TBME {100 mL). The solution was washed with 1N HCI (25
30 ml)and dried (MgSO,). After removal of volatiles under reduced pressure, the
residue was purified by flash chrométography using 5-10% EtOAc in hexane as



COCEt acetanilide derivative fromabove (0.900 g, 2.7 n]r'g)ka}l wa? Qbeact ed
with phenylacetylene (0.385 nL, 3.5 mmol, 1.3 equivale PRy H presence
of 18 January 2006 WO 03/010140 PCT/ CA02101127 52 PdCl 2(PPh3)2 (10 nole %
and Cul A osimdige ¥9 In a mxture of dioxane (5 nl) anglericaozoiz?

tetranet hyl guanidine (5 nL). The desired 2-phenylindole (0.589 g, 82%
yield) was isolated as a yellow solid after flash chromatography with 15%

"EtOGAc in hexane. 5 1-Cyclohex-I|-enyl-2ghenyl -1H i ndol e- 5- car boxyl ic acid

ethyl ester: The 2-phenylindol e derivative from above (0.265 g, 1.0 mmol)

s O £301 vedabin P b Lo SE LRSS oo BRI °L e (©, 200 9, 12

and 3- bromc?@ﬂ%ﬁé@l’@h@d%@d%@@v@sWllhil‘lzthmpe of tiis ipyentivalkeud be was added
dropwi se (5 19repa|@ti'?rbrrﬂﬁe ap;ﬁéﬁﬁdfelaﬁbtrbml%ékunip}r IBEhQnﬁ? Xship@ Was stirred
for 30 mn at The reaction was luted wth water (25 L), extracted
with Et20 (2 §'m§6”?ﬁ‘59dﬁﬁd t he extract dri ed over MyS4. - The sol vent was
evapor at edsunder reduced pressure to give a white foam (0.095 g) that was
used wi t hout gyglljl_g%atl on in the next step. 15 1-Cycl ohexyl

2phenyl -1 Hi ndol'e 5-Carboxylic acid: The crude indole from above was

‘hydr ogenat ed Generabprgesedureferth¢ sapanifidatiog af§-indatecatt@itylatesto o0 Pd( OH) 2 on

carbon for 20¢érrédpont fpérg;ﬁ;cg&wgmdéfter filtration of the catalyst, the
- Et OH was renoyed under reduced Bressure The resi due was dissolved in a

m xture of MeE§US procadure gppjie indig anchianetipdindole eastepeiples5 nl) was added.

The m xtune was stirred overni ght at 50 C. The reaction mxture was cool ed

d water (10 de t h 1 NHO, th duct
was oxtr act e AEB RRA AR okl e vraviRacipaoson | L

Evaporation of the solvent gave a green residue consisting of a 2:1
m xture (85 ng) of the desired 1-cyclohexyl -2-phenylindol e-5-carboxylic
acid and 25 1, 3-di cycl ohexyl - \nyl‘hnd e-&o@qr boxylic acid.

15 The 6-indole carboxylate of example 6 (1.517 g, 4.35 mmol) was dissolved in
DMSO (8 mL) and 5N NaOH (4.4 mL) was added. The mixture was stirred at 50
°C for 30 min. The solfution was then cooled to room temperature and added
dropwise to water (1 5mL). Insoluble black impurities were removed by filtration
and AcOH (2 mL) was added dropwise to the filtrate. The white precipitate that

20 formed was collected by filtration, washed with water and dried (1.37 g, 94%
yield).

EXAMPLE 10:
1-Cyclohexyl-2-phenyl-1H-indole-5-carboxylic acid:




EXAMPLE 11: 1-Cycl ohexyl -3nethyl 2 phenyl --1H-i ndol e- 5- ggﬂ%g%éﬁogaci d: 18
January 2006 WO 03/010140 53 COOEt --= -Ph Pd(QAc) 2l K2CO3
CsOH. H2O H COCEt COCOEt 7. H21 20% Pd(OH)2 2. NaOH COCEt COOH Et hyl

2phenyl! - gredslaydiaé ndol e 5 carboxyl ate: Adapting the progegeienezzH - C. Zhang
(Tet. Lett. 1997, 38, 2439) ethyl 4-amno- 5 3-iodobenzoate (from exanple
10, 0.500 g, 1.72 nmmol) was dissolved in DVF (5 m-) and LIC (0.073 g,
1.72 mmol, 1 equivalent), PPh3 (0.090 g4 0.34 nmmol, 0.2 equivalent), K2C03
(1.188 g, 8.6 mmol, 5 equivalents) and phenylpropyne (0.645 ni, 5.76 mol,
3 equival ents) wgpe added. The g@kution was degassed by purg| ng with argon
for 1 h and pall ap ) . O.coogii val ent) was
added. The m xt D h. The reaction
m xture was dil Fh EtOAc (50 nl).
The extract was £1 ried (MgSH).
Concentration under reduced pressure and purification by flash

chromat ography wth 10-15% Et OAc --_ hexage gave the de5| red

2- phenyl - 3- net hyt:sOHﬁpoI # 0. ¥ e apapml, ap “Bd the

3- phenyl - 2- met hyT T Sgive r -} nor e zRabAr c8 ::9- Et hyl

1- (3-cycl ohexen - met hyl =(2- phenyl | ndol e- 5- car box . The | ess pol ar
isomer from abov . 264 g‘95 nmol ) was di ssol ved DVBO

Ethyl 4-amino-3-iodobenzoate:
Ethyi 4-aminobenzoate (15.00 g, 81 mmol) and iodine (11.8C g, 46.5 mmol) were
5  mixed with water (80 mL) and chlorobenzene (4.60 g, 41 mmol). The mixiure was

stirred while the temperature was graduaily raised to 90 °C over 30 min.
Hydrogen peroxide (30%, 50 mL) was added over 10 h at 90 °C. After stirring at
that temperature for an additional 6 h, the mixture was cooled and the sojution
decanted from the residual solids. The solids were diésol\}ed in DCM and the

10  solution washed successively with sodium thiosulfate and brine. After drying

~{MgS0,), the solvent was removed under reduced pressure and the resulting

brown solid was triturated with hexane to remove di-iodinated by-products. The
desired compound was obtained as a brown solid (22.85 g, 86% yleld).

15 Ethyl 4-acetamido-3-iodobenzoate:
The aniline from above {1.00 g, 3.44 mmol) was dissolved in pyridine (5 mL) and
the solution was cooled in ice. AcCl (0.32 mL, 4.47 mmol, 1.3 equivalent) was
added dropwise and the mixture was stirred for 1 h at ¢ °C and 2 h at room
temperature. The reaction mixture was then diluted with 1 N HCI and the product

20 was extracted with TBME (100 mL). The organic phase was washed with 1N HCI
(50 mL}, dried (MgSOQ,) and concentrated to give the desired material as a tan-
colored solid (1.121 g, 97% yleld)

Ethyl 2-phenyl-indole-5-carboxyiate:

25  Following the procedure of A. Bedeschi et al. (Tet. Left. 1997, 38, 2307), the _
écetanilide derivative from above (0.900 g, 2.7 mmol) was reacted with
phenylacetylene (0.385 mL, 3.5 mmol, 1.3 equivalent) in the presence of




20 (2 nL) and cesi um hydroxi de monohydrate (0.191 g, 20%5
~equivalent) was added followed by 3-bronocycl ohexene ( 14 mmol ,
1.2 equivalent in 0.7 nL of DMSO . The m xture was stlrred at room

t enper at WeoFdR§1490 M N.  Addi tional CsOH nonohydrate (PefiPRodi122- 4
equi val ents) and 3- bronocycl ohexene (0.400 g, 2.4 equivalents) were added

and stirring continued 25 for an additional 30 mn. Simlar anmounts of the
two reagents were again added and aft another 30 mn of stirring at room
tenperature, the reaction was dil uted th 1 NHC (6 nL) and water (20

031 010140 54 BarERRe; BYTSE FLat G 1T HPIecH Tt Rut? SLAB TP R M Loncent rat i on
under reducedapd ESBmethy!gmdwmer(ésriLdU%MWpdlEipherwmdnje (Olsas g, 1% omat ogr aphy
using 5-10% Eglggggvhyis&%ﬁgﬁa@@liov@édﬁ@'ﬁﬁer ﬂ-gg‘?ctq%h[)&‘gpﬂ}"ﬂhk%l%aé@c' ndol e was

obtained (0.1
1- cycl ohexyl - BLhgE8PR/| - 2- phenyl i ndol e- 5- car boxyl ate: The unsaturated product
from aboveswas hydrogenat ed (1 atmH2 gas) in the wusual way over 20%

Pd 2 in Et mt rat f.0 cl ohe 3- met hyl

ph((ana;!) -1 II—l—i nd?ﬁé' h@ﬁ bedwgg‘})’ﬁe%Wf’"‘fﬂ’&*’%ﬁ?&’?wgﬁ\ﬁf’g&'}fﬁﬁ?f al fr)c/)m above
was di ssol vedTha2phenylindslealedvatibh/BoOn(@@ovel 0.266 3, & cnii) @rds(dBsolldd in5SN NaOH (0. 5
m) was addedpgipdotfi§a H&éfésWn?h;)ﬂ?&tde%érfoﬁﬁﬁa@XO%dsH Ghl Aho0P2C After

dilution with water roduct Bhase was washed with a
1:1 mixture of9IYiyaRn): WaSWSS!%dwé”\es?@ Wé%?%ﬁ#é'ham&% dhepédd- with 1 N'HC to
pH 1. The |i befoaioegtidhereneqq.igs gvatszmﬂdlaca@ﬂwmhﬂnwds@ddwldropmé@qs (2 x 50 nl)

and t he e%raﬁm@r gluf?é’neﬁ ndole ) gﬁYxﬁL?%fsgurre engltéatlg nder reduced

pressure gave §&SiTE r OWn soI EXAMPLE
12: 2-Brono Ely%te@pmnt\xﬂsdﬂutﬁ@wmwatﬂ\[%mddl extractechwitioRlyd (2ox.3iny) -’mét hyI ester:

j 1 COOH A _Oché%x’}ram t}veNAbSd).;.-GI%\Jo%ntmam&?under reduced

pressure to give a white foam (0.085 g) that was used without purification in the
next step.
15
1-Cyclohexyl-2-phenyl-1H-indole-5-carboxylic acid:
The crude indole from above was hydrogenated in the usual way (1 atm H, gas)
in EtOH over 20% Pd{OH}), on carbon for 20 h at room temperature. After
filtration of the catalyst, the EtOH was removed under reduced pressure.
The residue was dissolved in a mixture of MeOH (1 mL) and DMSO (1 mL) and
20 5N NaOH (0.5 ml) was added. The mixture was stirred overnight at 50 °C. “The
reaction mixture was cooled and water (10 mL) was added. After acidification
with 1N HC, the product was exiracted into ELO {70 mL) and the solution dried
- (NazS0Q,). Evaporation of the solvent gave a green residue consisting of a 2:1
mixture (85 mg) of the desired 1-cyclohexyl-2-phenylindole-5-carboxylic acid and
- 25  1,3-dicyclohexyl-2-phenylindole-5-carboxylic acid.

EXAMPLE 11:
1-Cyclohexyi-3-methyl-2-phenyl-1H-indole-5-carboxylic acid:




A 3 L:three-necked flask equi pped with a nechani cal stl %mr ged
with 20 indole 6- carboxyllc acid (220 g, 1.365 nole) a 28 ets
(764.45 g, 13.65 nole, 10 equivalents). Water (660 ni) and MeOH (660 L)
wer e add@eh @ithijgne mxture heated to 75 C. Cycl opent ap@peadeefds 7 m., 6.825
nol e, 5 equivalents) was added dropw se over 18 h using a punp. The
reaction mxture was heated for an additional 3 h (after which the
reaction was judged conplete by HPLC) d 25 cooled to O Cfor 1 h. The
precipitated potassiumsalt is collected by filtration, and washed with
- TBME (2 X 500 nL) to renove cycl opentanone sel f- cgndensation products. The
i aH,d i i % 18 January 2006 WD
| (2 X 1 L). Follow ng
ccﬁﬁem pitate was

(159 56 g, 0.70
charcoal (8.00 g s/

appar at us under 5 ps#r hydr ogén

.cat al yst was reby fil ion through celite he sol vent 10
removed under -reduted press . The resulting brown lid was dried at 70 C
under vacuum for 12 h. The crude product (153.2 g) was obtained as a brown
solid and was 77% honogeneous by HPLC. The crude

3-cycl open':]ylEwm-phgry]?alamb?vyl-hdola@adir&o}&la@& g, 0.323 nole) was 35 char ged
ina3Lthre ask e i a irrer and a

her ot er BT Ot eiseaate PGBy Hen B J5EA LR Bh teinELs Dve
(740 i) was &@d@lﬁnzﬁw Gromiexsnplaitd, ﬂﬁoﬂ)g,t’rﬂems'toarv\tasngsmmtdem DMF (5anhydr ous
potassi um Carrh%%ﬁ%udi@@ﬁ%?gl 720mﬁ'1§r41 HBJI\?‘aien%) EP%ngy@memS?ﬁdded and the .

m xture stirred_ for m_nut es. ole, 2.5
equi val ent s) SHvale) KGO (LIRF ¢ ﬁ@ 'winsz't%ﬁ@' qnis) apd Plaﬁnwmﬁwwf(?@fté whi ch HPLC
anal ysi s of trig 5.76aa@bl, BRrRquivalénis)avera1atidedt Trb Shidfion Qridelegasest iyo the methyl

Cosot o It SRR ArSbH o 14Feha PRI dddiRl 6 784D o, 2Pl um Py dlri de

10 equwalent) was added. The mixture was stirred at 80 °C under argon for 20 h.

' The reaction mixture was diluted with water (25 mL) and extracted with EtOAc (50
mL). The extract was washed with brine (3 x 25 mL) and dried (MgSQOy,).
Concentration under reduced pressure and purification by flash chromatography
with 10-15% EtCAc — hfexane gave the desired 2-phenyi-3-methyi indole (0.275 g,

- 15 least polar component) and the 3-phenyl-2-methyl isomer (0.109 g, more polar

. component).

Ethyl 1-(3-cyclohexenyl)-3-methyl-2-phenylindole-5-carboxylate:
‘ The less polar isomer from above (0.264 g, 0.95 mmol) was dissolved in DMSO
' 20 (2mL) and cesium hydroxide monohydrate (0.191 g, 1.14 mmol, 1.2 equivalent)
was added followed by :_3-brqmocyclohexene (0.183 g, 1.14 mmol, 1.2 equivalent
in 0.7 mL. of DMSQ). The mixture was stirred at room temperature for 30 min.
Additional CsOH monohydrate (0.400 g, 2.4 equivalents) and 3-
bromocyclohexene (0.400 g, 2.4 equivalents) were added and stirring continued
25  for an additionaf 30 min. Similar amounts of the two reagents were again added
and after another 30 min of stirting at room temperature, the reaction was diluted
wijth 1N HCGI (6 mL) and water (20 mL). The product was extracted with TBME




10.10 g, 0.420 nole, 1.3 equivalent) was added in small %) 5&? gver 3 mn
(exothermc: 8 Cto 30 Cinternal tenperature raise). er |rr|ngfor an
25 additional 15 min, the cooling bath was renmoved and stirring continued
for 1.5 Wwoatoiel@eem t enperature after which no further pepga@sgi?wn was
observed (HPLC). Additional NaH (1.55 g, 65 mml, 0.2 equivalent) and

i odonet hane (1.0 nm., 16 nmol, 0.05 equivalent) were added and after
stirring for 15 mn, the reaction was #qdged conplete by HPLC (96%

N-net hyl ated). 30 The reaction m xture was slowy (2 m'n) poured into water

(4 L) wth VIQ‘{UOthSdrﬁ;HIMS@ Al dsaf, <2 with
conc. HCl (85 e(gln}u o a ﬁfcgtﬁferngrghomlﬂde%&wea LIt]g)ot{(/?vé—'corrpl ete

f
conversi on of an er‘”@ﬁﬂ\'"meﬁ&yﬂﬁ?'hé@ 'U?Fngée!?m@%Ef%@ahwatae to the
nore sol ubl e @hlleotr iTte desTied Nadfkyelsd indglel saedbthibed (0:7Bowj)t h 4N NaOH (40 ni) and
the m xture stirred overnight at roomtenperature. 35 The precipitated
mat eri al was col ] ected filtration, washed with water (600 nlL) 18 January
2006 WD 03/ 0E8YUL CW'T?’@&@TEFM&%W‘%"W& -Fedreakylate: 60 C under vacuum The

crude pr oductTnaeﬁéahmmg@ﬁaudmomabomééhyaﬁyge%é@(1%ﬂ 38 P solid

(72.9 Th trit t ed t | t
of ookl to 1 Eueb B8R & B e DR o epeerStt@ 281 i d was (hen

collected by filtration and 5 dissolved in a mninml anount of hot EtOAc.

After cooli ngﬂ@cfoﬂ.@ipll.‘iﬁﬁ&ﬁpﬁéHﬁ&d,ﬂi@)?ﬁ&ﬁ?%? ?(gﬁga&é X volunme) and the

m xture cool eﬂéé njce and ft WasS then evaporated to
dryness to gi 5’98%%?4@6@5?‘6%@'30“&1@3leﬁﬁé\telﬁlym ambdiite of Pu®0Bove (10. 60

g, 41.2 mol )mpsddieXOi24a0). 5N NRTH (0oL wasoa@g@ga@@,e@q,,ﬁgm% and sodi um

acetate (5.07,@9. Ui v | ent) was ad The suspensi on was
cooled in an jce g%ﬁ.&@ m%r ng'geéd 105 yjih wpter ﬁ@’ﬁ'—) {Rerodugt ageus Ui val ent )
was added dr opVase wapwashed witha.1: TrmecttpabfeEtmmmxansman)sarmnhémrned dark red

- (exot her m f r osBidiiel viith 14FHE ko pili 1. VPﬁé litrkibd frée %é?c;viv;{s trai eﬂgvilgdlmigug reaction

0.10

was conpl et ed addi ti onal brom ne
~ equi val ent) asg%ﬁgﬁgb BX?}) the gxEacy diied ovethla:8@a dReraevaleidha srivent quenched by

addi tion & l0%eagdesd preseute gavethb desidsmlolétdsatighlSrowh solid @b’r@gdfged by wat er
(50 nmL) and K2CO3 (10.6 g, 1.8 equivalent) to neutrali ze organic

Iayer was. separ at ed, washed with 10% aqueous sodi um suI fite and
| EXAMPLE 12:

2-Bromo-3-cyclopentyl-1-methyl- 1H-mdole-6-carboxylic acid methyl ester:

\uq gl ' O 3@
—_—

COOMe
g;g Bﬁw

A 3 L three-necked flask equipped with a mechanical stirrer was charged with
20. indole 6-carboxylic acid (220 g, 1.365 mole) and KOH pellets {(764.45 g, 13.65
mole, 10 equivalents). Water (660 mL) and MeOH (660 mL) were added and the
mixture heated to 75 °C. Cyclopentanone {603.7 mL, 6.825 mole, 5 equivalents)
was added dropwise over 18 h using a pump. The reaction mixture was heated |
for an additional 3 h (after which the reaction was judged complete by HPLC) and
25  cooledto 0 °C for 1 h. The precipitated potassium salt is collected by filtration, -
and washed with TBME (2 X 500 miL) to remove cyclopentanone self-
. condensation products. The brown solid was re-dissolved in water (2.5 L) and the




-aqueous K2CO8 and dried (MgSO4). The sol vent was rermvel%Junder Q&duced 20
pressure and the residue co-evaporated with TBME (75 ni) 3 bei ge
solid that was dried under vacuum overnight (13.80 g). The crude mat eri al
was tri g esieesha th boiling MeOH (80 nL) for 30 mn, pepLRebditr7i Ce and the
beige solid collected by filtration. The product was dried at 60 C under
vacuum (10.53 g, 76% recovery). 25 EXAMPLE13 3-Cyclopentyl i nethyl
2-vinyl -1 Hindol e-6-carboxylic acid 0 gCH 30 To t he 2-bronoi ndol e
derivative of exanple 12 (2.044 g, 6.08 nmol) in dry dioxane (20 nL) was
added V|nyltr| I 9 T . u degassed by
bubbl i ng n|tro(§§ﬁn%fvsasnicgw’m%gkz L? meﬁ ar‘fild?'% [09' {) 'ﬂfggﬁanuary 2006
WO 03/ 010140 HeT mﬁm,onellzergeawemtat%wammﬂeq:teq bxcﬁlriilohd@asmfi@ltmwﬁgr 0. 304

- mol) was add&dxawaﬁmee%&érlvaéuun{ramute m%nta%k@dc@&e@ﬂ@&iz% gyer ni ght.
The reaction mxt% gl\Mth et her (Lhcpiﬁsweywashed W th
wat er and bri f8:° Rips "?‘f‘i’(‘ée@ﬁﬁ‘ I aFFBQPWBﬂ?”e'WR/GE@&l tration and
concentratéon) the residue was flash chromatographed (5 5 cm 10%

AcCEL - hexane) rhocahd plofl.d iemUesid Ao s gpevaﬂbgiwﬁigg?uv‘éuwaga s/

0
yield) as a white so ter om a nmol) in a
" mixture of THEL] 202G P& orveherneablB-00 1) wasrgdegly h%lﬂ’di@deafﬁsaqueous
sol ution of |h§&ﬂ¢g§ﬁhi&h{df@ﬁélf|&3da?a?@s éndefE0 5h§&ogﬂﬂ§aslfd}1kh6mfer of water).

The reaction mxt diluted with
water. The aqB@®RIE 'ﬁ”a@’a?a‘aﬁﬁ W&Efﬂ??‘fegg’yﬁ'” “Tilif\ﬂugﬁce"gﬁn%g Soeaf - act ed
three tings wenrovaHle? rediibesl pressiran ethegegdiimg brovaysolid wasdied g @8 C@ssi vel v
washed with Qrthn I By SO
filtration amgﬁc%gxéent rfgﬁéo'ﬁ fhg%md%é}rﬁugmg? gggﬁgﬁ 8\ﬁ/i\\rfas | sg'lc)géged (150 ny).
15 EXAMPLE 1 w’@ﬁ@wﬁﬁﬁékwmﬁﬂmww HPb%azol - 5-yl -i H1 ndol e- 6- car boxyl i c
acid. COH

The crude 3-cyclopentylindole-G-carboxylic acid (74.00 g, 0.323 mole) was

15  charged in a 3 L three-necked flask equipped with a mechanical stirrer and a
thermometer. The system was purged with nitrogen gas and anhydrous DMF
{740 mL) was added. After dissolution on the starting material, anhydrous
patassium carbonate (66.91 g, 0.484 mole, 1.5 equivalent) was added and the
mixture stirred for 5 minutes. lodomethane (50 mL, 0.807 tricle, 2.5 equivalents)

20  was added-and the mixture stirred for 5 h after which HPLC analysis of the
reaction mixture indicated 97% conversion to the methyl ester.
The reaction mixture was cooled in an ice bath and sodium hydride (95%, oil-free,
10.10 g, 0.420 mq!e, 1.3 equivalént) was added in small portions over 3 min
{exothemmic: 8 °C to 30 °C intemal temperature raise). Afier.stirring for an

25  additional 15 min, the cooling bath was removed and stiring continued for 1.5 h
at room temperature after which no further progression was observed (HPLC).
Additional NaH (1.55 g, 65 mmol, 0.2 equivalent} and iodomethane (1.0 mL, 16 -
mmol, 0.05 eduivalent) were added and after stirring for 15 min, the reaction was
judged complete by HPLC {96% N-methylated). |

30  The reaction mixture was slowly (2 min) poured into water (4 L) with vigorous

- stirring and after 10 min, acidified to pH <2 with conc. HC! (85 mL). The mixturel

was stirred for 5 min to allow complete conversion of any remaining potassium
carbonate and bicarbonate to the more soluble chloride. The pH was adjusted to
~7 with 4N NaOH (40 mL) and the mixture stirred overnight at room temperature.

35 The precipitated material was collected by filiration, washed with water (600 mL)




To the bronide of exanple 4 (1.00 g, 2.855 nmol) in dry. 82"' oxang &&ﬂ m-)
was added vinyltributyltin (917.8 pL, 3.141 mmol). The1 Qu
degassed by 20 bubbling nitrogen through for 15 mi n. Then

bi s(tri phenyddabagprhi ne) palladium (I'1) chloride (101 g cQezkfifasmol) was
added and the -solution was refluxed for 7 hrs. The reaction m Xxture was

diluted with ether and successively washed with water and brine. After the
‘usual treatnent (MgSO4i filtration and ncentration) the residue was
fl ash chromat ographed (5 cm hexane to .5% AcCEt to 5% AcCEt 25 to 10%

_ AcCEt - h t ff he . d d d (7 2

O o o 20C) ab@aftd fts) & Mot R R Rt oMo VB, noove (100
ng, 0.336 mTDWLChW&S ohisined s aprowd SQ'&*’(@&-B)@) 2006 WO 03/010140 PCT/ CAOZ/ 01127
58 acetone (6%fe erﬂ)ie nfa?errﬁal fmr‘ﬁ 5!51'5% ls,( tﬁ@lpatéﬂ-\blﬂ'ﬁ@ﬁiurmﬁél%ho@ﬁt% I\/Ezb)-lt

successi vely added d% hol i ne N. g 0. 410 mol )
a5 5 5ol LRGNt S GUR RPHEs O THRo Mag et ﬁaﬂ%??f@tbv@@rsﬂmnd The
reacti on msxt disgolveign asdinimaRanaint 6IOQIECNTD Aftal cobind 0rodrh tetdethiys, and t hen

concentrated, \Ine RS biis: @ 2B 3T R SHENT, ARG, SHRGS The) ¥ vashed

with water (2 sua trea Fltration
and concentrailitrate)wa@rﬂaermvan@'a@dmdrynqsstwyethm@snreyh:rem@ti To the crude di al
obt ai ned above (ca 0.336 mml) in a mxture of THE (3.2 m_) 1o and wat er

(3.2 nm) at O a odi dae 86, 2 , 0.4 The
cool i ng bath W&% ?ﬁ?‘gﬁ% "“Eﬂ‘(fp{ﬁ F’eé?c% &Bwl)r‘?‘iag%lﬁ”%"’%a‘g 'SQPmP‘f‘ed at room
t enper at urie facetdth (Y0 mii)and Acdiirh awtatet(hehg,aﬁﬂ:ienhol Thequisslent} waxg sol uti on was

sucsessi vely. YARACTHIEhbel OB Ak ofdddth fn RSk AR RIne P o173 439100, vater

(2X) and brine e Usual Ctreat ment ati on and
concent r at i ony"mMohd -Chapiveigal) Was peded dspnwiaeyayer aai. |T§‘GIP&ieeﬁﬂlt\992 my, 0.307
ol , 91 % yi ehsppnsicdh tinsh dak r6d (dxbe BhE de 1§ 1Dre)aReR stirddd & g, 0. 086

R BRI TR TN MO Y R
AcCEt was 16 hemmatl @@ egnistalehity 22 chavinbly HRLCremslysie.c thrs saviidnwasdismed wi t h wat er
(2X) and bri ngen@hdfby aﬁﬁuoh‘ %Pi’d% abliak F&:ﬁﬁm CdeArutidd (15 1S, iQdwaid
Concent rati on% thte cru desi red oxazo was .
y water (50 mL) and K;CO; {10.6 g, 1.8 equivalent) to neutralize HBr. The
organic layer was separated, washed with 10% aqueous sodium sulfite and
aqueous KaCO4 an_d dried (MgS0,). The solvent was removed under reduced
20  pressure and the residue co-evaporated with TBME (75 ml.) to give a beige solid
_that was dried under vacuum ovemight (13.80 g). The crude matetial was
~ triturated with boiling MeOH (80 mL) for 30 min, cooled in ice and the beige solid
collected by filtration. The product was dried at 60 °C under vacuum (10.53 g,
76% recovery).
25 :
' EXAMPLE 13
3-Cyclopentyl-1-methyi-2-vinyl-1H-indole-6-carboxylic acid:
_ o- o

\ \ b
N 0" N o~ \ N OH
e 1T s X
30 Tothe 2-bromoindole derivative of example 12 (2.044 g, 6.08 mmol} in dry

dioxane {20 mL) was added vinyltributyltin (1.954 mL, 6.69 mmol). The solution
was degassed by bubbling nitragen for 15 min. Then bis{triphenylphosphine)

4




isolated (28 ng, 0.083 mml, 96 %yield). To the ester mabag\g (28 nmg,
0.083 nmol) in a nmixture of THE (425 pL). 25 MeCH (210 lp?Ll%“ Ger (250
pL) was added lithium hydroxide (34.8 ng, 0.830 mmol). The reaction

m xture ed overni ght at roomtenperature, the w th water
and aci di e@i%&{h a1l Nag. HO solution. The aqueousﬁfggkedrﬁ\%\gg extracted
wi th dichl ororret hane (3X) and successively washed with water (2X) and
brine. After the usual treatnment (MS filtration and concentration) the
title 30 crude acid was isoI at ed (300%) EXAMPLE 15 2 (1H— Benzi m dazol 2

yi) -cyciohexyl -7- rne\th)(| | H-i ndol e- 6- carb xylic acid; nuary 2006 WO
03/010140 59 Refiadivsy (W shigridg %%ﬁé“%f’%ﬁ@"‘%ﬁ’d@w e ?‘6‘11%“8 % 14 (28 ny,
0. 094 mmol ) ambtiule Ras keated 2100@ Pz eveeniiitOTIS na;gctzoﬁnﬁﬂdremmld)lutemwamet onitrile

(500 VI-) and %,—,Q%QQ eQéh)e gﬂ%ﬁe@@ﬁﬁ@aﬁ?gﬂ ﬂ} qlsﬂy ’treQ gtl mol ). The

reaction mxture was er a’[ur hree a%s Ac OFEt
was added and(Mﬁ@u@@é!Pl‘l @W eangenialiondhe regid@%\@@%ﬂasmcpmméqséarhﬁﬁi a1l N aq.

NaCH sol utg onerh 28k, Aé@ét%xa(r@@o AL 6 tBsired cOpAIndi{N82 gsaI?d miiopay ment
(MySOAr f||trat|e?n and con ntratlon) the residue was flash

chr onat ogr aph&@d’ aﬁmw"% CEt hexane) to afford the desired
benzi m dazof eTehtestediesn am\ae\(ese(mg. MR mool) 82 mixbire oBTHRAE middnd 10 To t he

-est f { L MeOH
(120 pL) ana Heraget R P schetiRau o S IR ndSeb BB o 280

mol ). The r eAgt5-Hhmmpkin §Bamigiwalen. The deastien mxgFR was St&"&%ﬁ $&ip.f at ure, then
diluted wd h wahehd amﬂecﬁmtrduéte:edhd\aqdéoas &yé\iv&@acﬂﬁibdwh UiaqrHCIERE aqueous

| ayer was 15 ext ra ed wt essivel y washed
with water (5% ) h‘r%ertf"ﬁeé w'%f(ﬁgb 519 ?@P?@%{Ss%\é filtration
and concentr a&ucms)suvelhwaslnadlveth Vtakeld@oawd(bﬂm§ﬁﬁl’sfb¢ gsusdtré¢egmenf, (M93@241 mol ,
86 %yield). LEd dhcentlaiGhURERMHba ehuadBLE Whs EERRAQIR g)6- di carboxylic

acid 6 -nethyl ester:
i5 EXAMPLE 14
3-Cyclohexyl-1 -methyl-z—oxazol-s-yl- H—indole-&-carboxylic acid:

N 2

To the bromide of example 4 {1.00 g, 2.855 mmol) in dry dioxane (10 mL) was
added vinyltributyltin (917.8 L, 3.141 mmol). The solution was degassed by
'20  bubbling nitrogen through for 15 min. Then bis(triphenylphosphine) palladium (11}
* chioride (101 mg, 0.144 mmol) was added and the solution was refiuxed for 7 hrs.
The reaction mixture was diluted with ether and successively washed with water

and brine. After the usual treatment (MgSO.,, filiration and concentration) the
residue was flash chromatographed (5 cm, hexane to 2.5% AcOEt to 5% AcOEt

25 t010% AcOEt—hexane) to afford the desured compound (773 mg, 2. 60 mmol, 91
% yield) as a pale yeilow solid.

* To the olefinic derivative from above (100 mg, 0.336 mmol) in a mixiure of




20 To the 3-cycl opentyl al dehyde prepared in a simlar ga]%pll Qn h@sthat'
described in exanple 15 (20 ng. 0.07 mmol ) and 2- rreth é (541 pL,
5.11 mmol) in tert-butanol (500 pL) at 0 C was added a freshly prepared

sol Utlon?’ml\?a g‘g&m 25 chlorite (64.2 ng, 0.711 mmol) ipc-phRsRLALE buffer
H

(98 in 150 pL of water). The reaction mxture was.stirred
for 45 m n. roomtenperature then brine was added. The aqueous | ayer
was . extract ed twice with Et OAc. The P(gﬁ/ CA02/ 01127 9 0 18 January 2006 WO
03/ 010140 60 PCT/ CA02101127 conbi ned organi c | ayer was successively washed

. th 0.5 N t . t t SA,
¥V: | t rgt i on aﬂge E'E?nl_zgg?ﬂ‘ﬁafﬂ&‘f?anﬁ‘gg%%anofma igd’d’e}ﬁ'? %g%ﬁg reg% (rzlre\r/]ver ((alvg
i sol ated as adge N-owthyirhdrpholifXRVRLE (VM 45 01%0P 4R snrmﬂ apdr 2di R
yl - benzof ur a?olgtlcﬁ\adf QQ%MH l%trd%deqn teﬁ%ug“o LTi e ZedbtichRikeRARsUT an
di

d
e e o aihacen fmplrsiurs or Gires daya e Tehienfen b Ted sk 0. 760 g

2.90 nml k,  lwiak Qistdiverf th EtOAcardBuaBsigely E'a&eldrmih)wa@mmhd be0Biterg, 0.3
ol ) were ssol ved. in 3 SodsgAsSEd by

bubbl i ng ar gghe‘f sypl tggtment sts“ Ht"ga’?’ ??Fd'?'fo‘% *ﬁ%gw?%e‘ﬁ’ﬁm i e (0. 208
g, 0.18 muol wasémlatetded and the m xture sti rred at 100 C under an argon
atmosphere. After 19 h, the reaction 15 was cooled to room tenperature,

d t t 70 il -) .and, ext { h
\a/gngd :Mnt(r)\ ﬁg@créx@eg@io&}weﬁ@pﬁ\@ (Z%CQ%T%E%"%%MCW entra\tceg ?zeg\l,\e:
a resi duaot hahd watr (8.2 inl) st Bywds| eisibd sduiiwnpéragate(s:2 mgThé03maiohed
2(2-pyri dyl ) BEZQUHG BRI N efGvddlrid6a aokbh riiiftedstitbarobdmi ned  as a

e>ni

white solid roma T% ZN was suspended
in a m xtur e terhpargure for 1h 45 min. AcOEt was then added eresult:ng solutlon

successively washed with 10% agq. citric acid, water, satd ag. NaHCOQ3, water (2X)
and brine. After the usual treatment (MgSQy, filtration and concentration) the
15  crude desired aldehyde was isolated (92 mg, 0.307 mmol, 91 % yield).

A mixture of the aldehyde from above (25.8 mg, 0.086 mmal), anhydrous
potassium carbonate (12.4 mg, 0.090 mmol) and Tosmic (17.57 mg, 0.090 mmol}
in absolute MeOH (500 pL) was refiuxed for 2 h. AcOEt was then added and the
20 mixture was successively washed with water (2)() and brine. After the usual
treatment (MgSO.,, filtration and concentration) the crude desired oxazole was
 isolated (28 mg, 0.083 mmol, 96 % yield). '

To the ester from above (28 mg, 0.083 mhol) in a mixture of THF (425 pL),
25  MeOH (210 pl) and water (250 pL) was added lithium hydroxide (34.8 mg, 0.830
mmol). The reaction mixture was stirred overnight at room temperature, then
.diluted with water and acidified with a 1N aq. HCI solution. The aqueous layer was
extracted with dichloromethane (3X) and successively washed with water (2X)
and brine. After the usual freatment {MgS0Q., filtration and concentration) the titie
30 crude acid was isolated (30 mg).

EXAMPLE 15
2-(1H-Benzimidazol-2-yl)-3-cyclohexyl-1-meth yi-1H-indole-6-carboxylic acid:




' | ing for 1.5 h, TLC
H2SO4 (5 nL), AcOH (4 nL) and water (2 nml). After refll f ,
showed(corrpl) ete hydrolysis. The m xture was cooled in rjl)cg ag’r‘ﬁy?ﬂés 10 N NaOH

was added dropwi se to pH 9. The aqueous | ayer was washed with

i chi idifi i A duct was 25
di chioro nd then acidified to pH 6 with 5 N HGer e /RS
extract e&miwﬁtaﬂﬁgmc dried (MgS™) and sol vents rermvefi under reduced

desired carboxylic acid was obtai ned as a mhite.sollq.
_ E&iﬁ/IiErEeiQTg?B'rono- 3-cycl ope%t yl - benzofdy t hi ophene- 6- car boxylic acid ethyl
ester 30 18 January 2006 WO 03/010140 "PCT/ CA02/0112_7 61 NaOAc Ac20 Br
Et OH H2SO4 Et OCC CuCNOr NC Br2 AOCH NC Sr Tg a solution of
3- br ono- 6- cyci gpept andcar bonyl phenol, QL ghpl e 17 (5. 194\49,

9. 30 mmol)

in DVF (58.0 ni added—14»d abigyic o] 0 39 38.560
mol ) and di net hyl t hi ocar banyl chForide (4.77 g, 38.7% ) at room
tenperature. Th I Xture was sti rred room t enper at ur or 3 hr. The

I Xt idifi i d with EtOAc.
mxture was acidified wth 1 NHCO to pH 3 and then extracted \
The organic Tagendurasf theatebidreitoraaxhnms e downd, D)0shmma) #ad 4ri ed over

MySOL. The Cr gidlinobenzene (10.9 mg, 0.101 mmol) in acstonitrile (500 HL) and DMF (200 pL)
was added chloranil (24.8 mgq, 0.101 mmol). The reaction mixiure was stirred at
5 room temperature for three days. AcOEt was added and the reaction mixture was
successively washed with a 1N aq. NaOH solution (2X), water (4X) and brine.
After the usual treatment (MgSOQy, filtration and concentration) the residue was
flash chromatographed (1 cm, 30% AcOEt-hexane) to afford the desired
benzimidazole ester derivative (11 mg, 0.028 mimol, 30 % yield).

10
To the ester from above (11 mg, 0.028 mmol) in a mixture of THF (240 pL),

. MeOH (120 uL) and water (140 pL) was added lithium hydroxide (11.7 mg, 0.280
mmol). The reactioh mixture was stirred overnight at room temperature, then
diluted with water and acidified with a 1N aq. e solution. The aqueous Jayer was

15 extracted with dichloromethane (3X) and successively washed with water (2X)
-and brine. After the usual treatment (MgSO,, filtration and concentration) the title
crude acid was isolated (9 mg, 0.0241 mmol, 86 % yield).

"EXAMPLE 16
3-Cyclopentyl-1-methyl-1 H-indd!e-:‘:', 6-dicarboxylic acid 6-methyl ester:
20

To the 3-cyclopeniy! aldehyde prepared in a similar fashion to that described in
example 15 (20 mg. 0.07 mmol) and 2-methyl-2-butene (541 pL, 5.11 mmol) in
tert-butancl (500 pL) at 0 °C was added a freshly prepared solution of sodium

~ 25 chiorite (64.2 mg, 0.711 mmol) in phosphate buffer (98 mg of NaH,POQ, in 150 pL
of water). The reaction mixture was stirred for 45 min. at room temperature then
brine was added. The aqueous layer was extracted twice with EtOAc..The



m xture was purified through a plug of silica gel with zﬁEtOO\cé‘{igbxanes to
provide 6.976 g (100% of the desired thiocarbamate as ss oil.
The neat O 3-brono-6-cycl opent anecar bonyl N, N-di net hyl t hi ocar bamat e from
above (4 121.1 mmol ) was heated to internal te of 180-190C
for 5 hra’%é (%50% Et OAc/ hexanes: R 0.6 (starting mat glr‘??gﬁz?tﬁgz.%
(product)) was wused to nonitor the reaction progress. The crude materi al
was used for the next reaction wthout, further purification. . 15 The
crude S-3-brono-6-cycl opent anecar bonyl qQ N- di net hyl t hi ocarbamate from
above was dissol ved, i 714 | ). was added and
the mixture wi&" 'ﬂ'@?ﬂ(gaarf“b’a}’eé&faﬁf”?#é’ie'%wﬁéhe?l"?’gh%loxﬁ NP@'%Q"E‘B‘HI ed to room
t enper at ur e amnuad bire. Aidrentsualdseaineand gy filtrattoarayd evageatrationp2B.1 ge r esi due
was di ssol ved g} i L0 pH 3. It was extracted
with 20 Et OACogﬁa%iga8?’9%3%#%5’3?9?2?5@%' |e°35by a silica gel

chromat ography with 1- 5% Et OAc/ hexanes. 31.3 g (91% of the desired

t hi ophenol 5deEmai|jE\13 was obtained as a yellow oil. To a solution of the -
3- br ono- 6- cyc opent an hepol from above (0.314 g, 1.105 nmol)
in acetone (5! d‘P ﬂﬁggé’ﬂﬂ@éé{g 2@ ’ﬂ’ﬁ“’@’b"ﬁyifﬁa"i 8 January 2006 WO
03/ 010140 PCTI CAB2/.AQ Chy additiqg OH
bronpacet at e EUTR2 . j stirred
overni ght. The rgaction m xture was Itered through fi'lter ~paper and the
filtrate was centrated. Purifica n by silica gel w 5% Et OAc/ hexanes
provided 0.334 g (82% of the product as a colorless oil. 5 The crude ester
from above was dissolved in THE (12.0 m.), 1 N NaCH (5.0 nL) was added at
r oom t enper at UPe2-bremebeRzefundagiativetol prasplal7 (OF5Ma d9BarealuRiPor  2-3 hr,
or until J&C bm)seaaahﬂ@namapi Sd=y, rse:aﬁntdoqrtnph'BhﬁpiﬁﬁbMﬁéltom pggoved by

rotary evapor at| and .t he t dified wwth 6 N
HO to pH 3 &and ﬂ’?’%&@%ﬁa?ﬁgﬁtgﬁ &mla} \ﬁ%ﬁ‘émalkﬂerﬁrl ed over
MySO4. The 10digssiived it DM £30 obianddheimikture wesldwdsqﬂ!asmlbbmgamgbrtfbem esi due
was used wt hﬁhm Tefriiid Whe@kﬁﬂo%{ﬁﬁé)b&lﬂdmﬁ%bﬁ{% Qnﬁ'}%'\lﬂs ove was

added acetic anhydrid t he .
m xture was h¥% ”rfeét'rf“é’f"’}tlmoo@é?ﬁ’ﬁ’g"ﬁlargo?i?@“%pﬁ?rﬁr o 16 h, th reaction

15 was cooled to room temperature, poured into water (70 ml.} and extracted with
TBME. The organic phase was washed with water (2 X) and brine, dried (MgSQ,)
and concentrated to give a residue that was purified by flash chromatography.
The desired 2(2-pyridyl)benzofuran derivative {(0.536 g, 63 % yieldj was obtained
asa white solid.

‘20  The nitrile from above {0.200 g; 0.694 mmol) was suspended -in a mixture of conc.
H;S0, (6 mL), AcOH {4 mL) and water (2 mL). Aiter refluxing for 1.5 h, TLC
showed complete hydrolysis. The mixture was cooled in ice and the 10 N NaOH
was added dropwise to pH 9. The aqueous layer was washed with
dichloromethane and then acidified to pH 6 with 5 N HCI. The product was

25  extracted with EtOAc, dried (MgSO,) and solvents removed under reduced

' pressure. The desired carboxyfic acid was obtained as a white solid.

EXAMPLE 19

_ 2-Bromo-3-cyclopentyl-benzo[bjthiophene-6-carboxylic acid ethyl ester
30




was cool ed to roomtenperature and poured into a mxtu esei%{l ?@)n
toluene. 6 15 N NaOH was added until pH to about 7, PR wi t h
Et OAc, washed with brine and dried over MgSO4. The soI vent was renoved by
rotary exgpgdiahis@n and, the residue was purified by siplirfdoffilz M th
hexanes to provide 0.795 g (80% of 6- brono-3-cycl opentyl benzot hi ophene
as a colorless oil. A mxture of the 6-brono-3-cycl opentyl benzot hi ophene
from above (0.723 g, 2.57 20 mmol), a&ﬂ copper cyanide (0.272 g, 3.04
mmol) in DM (1.4 nL) was heated to | ux overnight. The m xture was
~cooled to roomtenperature and diluted with EtOAc. 2 N NH4OH was added and
the mxture was stirfed for 10 minutesland filtered through Cellte. The
aqueous | ayer wa t teckssi th E ) eﬂ&ﬂc@re conbi ned
and washed w t he a3 Ur i wphesei er® , and the 25 &6l verit was renoved
under reduced pressure. The product used without fu r purification.
3-cycl opentyl - 6- cyanobenzat hi ophene (17.65 77.65 mol) wa§ dissolved in
acetic acid (31QOm1_) (Bélcaoﬁdktg, 1dg room
t enperat ure. Stl&zéc@ abr nper at ur & ovesni ght and HPLC
30 was used to rmnltor the reaction progress>cobkter the reacticoth was

~conpl ete, toluene was add to the reaction Xxture to re acetic acid
(3 x 100 nL). The crude pr uct was drl/%ﬁgg’ reduced pr ure and used

wi t hout furt her2us om above was
added to et hanof‘°2(150Br 3 denatur ed CA°°'HZS and the

18 Jaituary 2006 WO 03/010140

|l etion (HPLC) the reaction m xture was
cooled to room teffbrature ured into ice-water and extracted with
di chl or onet hane (5%%« 1QQ, he organic | ayers were conbi ned and washed
w th 5% NaHCO3r and_ brine. The solvent was renoved und redu;ed pressure

and the resi du%a\ﬁaﬁ't'@‘ HFrhremeg-cygienenianprabonyinhepgy} ohE edﬂzc(/ﬁﬂ@ 8nes. The
col | ect ed fr acth.aoasnalya PMFQEHC ail) wad sdbeanich-tiheableysibureeiovadamesB 38yl ed 1 n

e 15,53 PR Ul Pl GRS SRR Do L
solid. - 5 temperature. The mixture was sttrred at room temperature for 3 hr. The mixture .

was acidified with 1 N HCI to pH 3 and then extracted with EtOAc. The organic

layers were combined and washed witty brine and dried over MgSO,. The crude

mixture was purified through a plug of silica gel with 3%EtOAc/hexanes to provide

6.976 g (100%) of the desired thiocarbamate as a colotless oil.

10 The neat O-3-bromo-6-cyciopentanecarbonyl N,N-dimethylthiocarbamate from
above {43.147 g, 121.1 mmol) was heated to internal temperature of 180-190°C
for 5 hr. TLC {20% EtOAc/hexanes: B; 0.6 {starting material), 0.5 (product}) was
. used to monitor the reaction progress. The crude material was used for the next

m xture heated to reflux for 1-
PCT/ CA02/'01127 63 days. After. c

reaction without further purification.

15 The crude §-3-bromo-6-cyclopentanecarbonyl N, N-dimethylthiocarbamate from
above was dissolved in MeOH (600 mL), KOH (40.0 g, 714 mmol} was added and
the mixture was heated 1o reflux for 1.5 h. The mixiure was cooled to room
temperature and the solvent was removed by rotary evaporation. The residue

was dissolved in water and acidified by 6 N HCI to pH 3. It was extracted with

20 EtOAc and the crude product was purified by a silica gel chromatography with 1-

5% EtOAc/hexahes. 31.3 g (91%) of the desired thiophenol derivative was
obtained as a yellow oil. '
~ To a solution of the 3—bromo-6—cyclopentanecarbony!miophenol from above
(0.314 g, 1.105 mmol) in acetone (5.0 mL) was added K.CO; {0.477 g, 3.45




10 " EXAMPLE 20 3-Cycl opentyl 2 pyridin-2-yl benzof thhfgoi%gene-ﬁ-fgar boxylic
acid. COOEt COOEt Q_ .COCH The 2- br onobenzot hi ophene of g‘l (0.354
g, 1.00 mmol), 2- trl(n- butyl ) st annyl pyri dine (0.442 g, 1.2 mmol),

tri pheny qe (0.262 g, 1.00 15 mmol ), lithiumc B0 37085 g, 2.0
mol ) 'ang%l B{vb 019 g, 0.1 nmmol) were dissolved in gﬁ%‘%@ m.) and the

m xture was degassed by bubbling argon for 30 mn. Tetrakis
(triphenyl phosphi ne) pall adi um (0. 069 ﬁ 0.06 nmmol) was added and the
m xture stirred at 100 C under an argoh“at nosphere. After 24 h t he

reaction was copled to ropmte ture, waf er ) and
extracted wi t'ﬁ'mﬁgf b “'{}ng%ﬁ\{l% %ﬁg{)&gg (51?‘\% rl“{’r 'BT"" 2 X) and
brine, dried (hvyBRb)e wasdtircoimsenighat B hactign wixtare mas ifitlered thinautghvies puri fi ed

by f1ash chr Oggbte oﬁ?@%ltrateﬁ%% c@ﬁc%nfr&tgd 2ﬁ3nf|9%{tfo%g)sfi8£‘m§ Qufthephene ester

(0.197 g, waxy solid. The ester
from above m@‘%@?’éﬁ”ﬁéﬂ"’iﬁﬁd Pﬁ@“@sﬁ%ﬁ) Q’Fﬁ?ﬁfé’?dlﬁ%?%@c%@%s oo give 25 the

title gol dst hftie dad éité?ﬁohﬁ%dvdtvﬁ@ﬂ'&édjvea rn PYF (1fz EALRY NHRAGH @0 i) ash

chromat ogr aph cid ou d _be e derivatiyv S ol | owi ng
Che general | phinaies B rodmiaPhaal. TReRuffs ko SRt BensRbestialol  Popen:
2-furan 3 y!- :béhzot Wit ﬁL@mcle:a@d@omaiemwlm Foé shiveh8wadaireoavgd 006 WO
03/010140 64 rggféo abédidn. %W&@a&e@%ﬁ%%ﬁ&hﬂ&é&%ﬁ?@d%%m Q& exanple 19

was coupl ed t f'ur anbor oni ¢ des in exanple 3 to give the
desired 2(3- ffﬂrpﬁ'l%%@%?‘ﬁ?%‘ﬁ%ﬁ@ﬁ@s‘ﬁ’%ﬁhed F"Hh 9@"“"%‘% died OV%%Q# TBati on of
the et hyl 1@st sivenBfastambvericdinduk redided piasineaind treoBsidiewpelsstiwitodto gi ve the
title car boxyfhkherpﬁnf%aﬁjo%“ vative. EXAMPLE 22 ‘
To the crude acid from above was added acetic anhydride (16.0 mL), and then
NaOAc (0.573 g) and the mixture was heated to reflux overnight. The mixture
was cooled to room temperaiure and poured into a mixture of ice and toluene. 6
15 N NaOH was added until pH o about 7, and extracted with EtOAc, washed with
brine and dried over MgSO,. The solvent was removed by rotary evaporation and
the residue was purified by silica gel with hexanes fo provide 0.795 g (80%) of 6-
bromo-3-cyclopentyl benzothiophene as a colorless oil.
A mixture of the 6-bromo-3-cyclopentylbenzothiophene from above (0.723 g, 2.57
20 mmol), and copper cyanide {0.272 g, 3.04 mmof) in DMF (1.4 mL) was heated to
reflux overnight. The mixture was cooled to room temperature and diluted with
EtOAc. 2 N NH,OH was added and the mixture was stirred for 10 minutes and
filtered through Celite. The aquedus tayer was extracted with EtOAc. The
organic layers were combined and washed with brine, dried over MgS0O,, and the
25  solvent was removed under reduced pressure. The product was used without
further purification.
3-cyclopentyl-8-cyanobenzothiophene (17.65 g, 77.65 mmol) was dissolved in
- -acetic acid (310 mL), bromine (48.64 g, 310.6 mmol) was added at room
temperaiure. The mixtufe was stitred at room temperature overnight and HPLC
30 was used to monitor the reaction progress. Afier the reaction' was complete,
toluene was added to the reaction mixture fo remove acetic acid (3 x 100 mi).
The crude product was dried under reduced pressure and used without further
purification.
. The crude cyano derivative from abeove was added to ethanol (150 mL,
35 - denatured) and cbnc. H,S0, (45 mL) and the mixture heated to reflux for 1-2




3- Cycl ohexyl -1-net hyl 2 phenyl - 1H pyrrol of 2, 3, bJd] pyri di ne- 6 caé&?éyl I C

acid: TMSCN EttN UCI | Pd" | Na2CO3 B(OH)2 10 CN P: H, @W% SUPd(OH) HAA
Et OH COQEt NaCH Pyr.Br, PCTI CA02/ 01127 net YN NaH COCH 7- Azai ndol e (15.00
g, .127 {63@05 di ssolved in MeCH (330 m _) and sodi i de (25%
ww in I\/b{%ﬁ@ m., 0.753 nole) and cycl ohexanone (52. t?m{nﬂéfmg%l nol e)
were added. The m xture was refluxed for 60 h and then concentrated under
reduced pressure. After cooling in ice,pater, the reaction 15 m xture was
acidified to pH 8 with 3N HCl and the 8 ecipitated solid was collected by
filtration. The product was shed wth water, triturated wth TBME- hexane
and dried by %yéoﬁf%ﬁ?’ﬂﬂe%nt(ﬁg'rﬁtﬁ%F?é‘C’QOI@T"ét“@"."asf’r‘?Blefjré? Bl from above
(15.00 g, 75. ehperanirg andysoutkdiabliccelatenamal exiradted withodichidtb@kth@id3B x -) and THE

(30 nmL) and 209 ( Cﬁ@& ; 1 I Xt ure was
, hydr ogenat ed%nﬁ@f ﬂébogqagnﬁéﬁéfﬁpﬁgé&?%ﬁe(g% , 2?%@'}@%%;@{%%@ addi ti onal
cat al yst (1. 30ing) Thasolverwas renfaved urder redupest Ripskare sl the tesidye was

5 purified with silica gel by 1% EtOAchexanes. The collected fractions were

concentrated and the residue was slurried in methanol. The solid was filtered and
washed with ice-cold methanol to provide 15.9 g (68%, two steps) of pure ethyl
ester as a slight yellow solid.

10 EXAM!’LE 20
3-Cyclopentyl-2-pyridin-2-yl-benzo[b]thiophene-6-carboxylic acid:

s GOOE! — COOEt s COOH

S
Br—4, ,,\hf\ —_—— %

The 2-bromobenzothiophene of examplé i9 {0.354 g, 1.00 mmol), 2-tri{n-
butyl)stannylpyridine (0.442 g, 1.2 mmol)}, triphenylphosphine (0.262 g, 1.00

15 mmol), ithium chioride (0.085 g, 2.0 mmol) and Cul (0.019 g, 0.1 mmol) were

' dissolved in DMF {10 mL) and the mixture was degassed by bubbling argon for 30
min. Tetrakis (triphenylphosphine)palladium {0.069 g, 0.06 mmol} was added and
the mixture stirred at 100 °C under an argon atmosphere. After 24 h, the reaction
was cooled to room temperature, poured into water (70 mL) and extracted with

20 TBME. The organic phase was washed with water (2 X) and brine, dried (MgSOy)
and concentrated to give a residue that was purified by flash chromaiography.
The desired 2(2-pyridyl)benzothiophene ester (0.197 g, 56 % yield) was obtained
as a pale yellow waxy solid.
The ester from above was hydrolyzed in the usual manner using NaOH, to give

25 . - tj;re,t\it}%@cid that could be used directly or purified by HPLC and flash
chromatography.
The acid could be coupled to amine derivatives following the general procedure
described in example 37. |

30 EXAMPLE 21
3-Cyclopentyl-2-furan-3-yl-benzo[bjthiophene-6-carboxylic acid:




an additional 16 h, the catal yst was renoved by fil tratit &ﬁand b{)]f sol ution
evapor at ed under reduced pressure to give a residue tha W?I rat ed
with TBME to give an anmber solid (13.9 g). 18 January 2006 WO 03/010140
PCT/ CAO2A}- 434010189 The azai ndol e derivative from above pdpeRo@11237- 45 mol)
was dissolved in DVE (130 m-) and neta-chl oroperbenzole acid (12.943 g,
60.0 mml) was added. After stirring for 2 h, volatiles were renoved under
reduced pressure and the residue-suspgided in water (100 nmL). The m xture
was basified to pH 10 by 5 addition of saturated aqueous Na2CO3 sol ution

under vigorous stirri The solid s_thempxcollected by filtgation,
washed with wai-e Iagoasmall anmgu vg BI\/E,t and dff X OEg . The
crude N-oxide fregmebove (4.00 g, hmol ) was di 80! yedi n DMF (350

m -) and NaH ( p& dispersioh, 1.52 38 nmmol ) was addedy n snmall portions
10 over 5 mn. e mxture was stirred for 30 mn and i 0donet hane (1.183

TSY][—I r r1|9n g“?l)a \gﬂﬁ 28H6IRSbeHE RV QYEBF of 2RarfIbIB 15 Walk REuS IS ST Mdronfl t €7

at. roomtenperature, no nore progress was neasured by
FPLC anal ysi s 2978 desqiied Dxempk SR 8V48 S58lrd HyI5e0RiNBPhaRRestatt r act bd 3
times with Et@es %Wl Spbniiciiiomeitheetiil esternvadicamied it willi NeOH aMa&4) and
evapor at ed .t o, gi f i (3 a9, 80% honogeneity by NVR) that
was used i rsmeéﬁ?ﬁﬁég?t@%\}m@gﬁ%ﬂ?%%Eér}!)#xgléca%dg%"galnr‘{g' crude product from above
(0.80 g, 3.47 mmol) was dissolved in MeCN (10 nL). Triethylamne (1.13 ni,
8.1 mmol ) - was gaegae obol | owed by trimethylsilyl cyanide (2.13 ni, 16 mol).
The sol ution \r/%/a@? en refluxed for 19 h. After 20_cooling to room
t enper at ur e, gyefquexyirismetinb2whemdi8Pveedr3hinygidine-Gragexyisfsidus  NaHCOS

and .the product extragted wth EtOAc.,The extract was washed w th brine,

dried (MgSH) d contr ATEQ to,ar Fdpe t hat i fd ed #f | ash
chr omat ogr aphy 0K bi a—-gdl “Usi 5% EY Ore¥Fe%ane) 9. 28arG7. nitrile
(0.300 g, 1.254 miol)“Was{suspend®d i{n)Et OH (15 nm{~) and hydrogen 25

chl ori de gas was bubbled through far 15 nin to give a clear sotHition. The

solution ‘was tdegn reflpke® fqp 1.y pfitTl Tresh “w 8Pl et e conversion
of -starting naeerial. ter eadl i o0 room tenperafure, volatiles were

renoved under
\N O \N M., COOH
LiCt! Pd* I Na,CO, C}gﬁm t NaOH %}’
o Wt | —— S
@,B(OH),

7-Azaindole (15.00 g, .127 mole) was dissolved in MeOH (330 mL) and sodium
~ methoxide (25% w/w in MeOH, 172 mL., 0.753 mole) and cyclohexanone (52.86
mL, 0.51 mole) were added. The mixture was refluxed for 60 h and then

10

- concentrated under reduced pressure. After cooling in ice-water, the reaction
15  mixture was acidified to pH 8 with 3N HCI and the precipitated solid was collected
by filtration. The product was washed with water, triturated with TBME-hexane
_' and dried by azeotroping with toluene (19.8 g).
* The material from abové (15.00 g, 75.65 mmol) was dissolved in a mixture of
EtOH (130 mL) and THF (30 mL) and 20%, Pd(OH)g on carbon (1.30 g) was
20  added. The mixture was hydrogenated under 1 atm of H, gas for 24 h, after
which point additional catalyst (1.30 g} was added. After stirring under H; gas for
an additional 16 h, the catalyst was removed by filtration and the solution
evaporated under reduced pressure to give a residue that was triturated with
 TBME to give an amber solid (13.9 g). |




reduced pressure and the residue was di ssol ved in Et QA }The S%{ﬁi' on was
washed with brine, dried (MySO4) and concentrat ed. The §P purified
. by 30 flash chromatography on silica gel (15-20% Et OAc-hexane) to give the

desired weidxhoigster as a pale yellow gum (0.227 g). They€sh@izhrom above
(0.100 g, 0.35. nmol) was dissolved in THE (4 nL) and pyridinium

hydr obr oni de perbrom de (0.200 g, 0.532 nmol) was added. The mixture was
stirred at 65 Cin a sealed vial for h (>80% conversion). The 35
sol ution was evaporated and the residue taken up into Et OAc. The sol ution

~was 18 January 2006 014 127 66 sh d WI wat er and
brine, dried 5’°‘%/1\ﬁ)%1“’8 "ﬁi’%’ﬂl? Cﬁ%ﬁ?”% 0700 e Beelypa i hnEurified by

f1ash chronat {380 ephgndonets-chibropergenzolcldsh (F2.@#tg, 186:0anmpl) wag hddedr oni de from

above (0.100 g rg rgr?géfgml\%latllggﬂr@yé@ 0P8 &d@lcﬂegucfeg pt3u@anf s Mol ) and

[ithium chl ori were dissolved in a mxture of 5

t ol uene (2 rrL’)ES'd‘E'I Q‘JSP‘E@G&L")W&A?H@O ENaecmxtps wes bepified ek IR 8% ure was
degassed hy pamitionof s’aﬁﬂ&@d gqRolid NeJIh sbitBoradideitigorofsastini®g. Thasolignd

tetrakistriphen ho al.l adi u 3 I Vag ded. The
m xture was r'@éﬁrh%e at'g'?‘tvéa}swvé %""%%‘?a ar?o%%aéi%uéﬁ yst (0.035 g,
0.03 nmmml) vmcmlddléﬁ;ﬂo%fter refluxing for an additional 2 h, the EtOH was

renoved UnderTrk(EnEo%WSﬁ&L ﬁﬁnﬁfﬁﬁz%% od §e1d, @gsmd.al?w&@a.sgh@w BRgE (sb Et OAc and
t he sol uti on washed th 10% aqueous HCI n dr j ed (MS™) .
Rermoval of vdf"a)ta]“fié?”d?ﬂf/efj’s"?'é'ﬂﬂ'chﬁe %F@é@"ﬂ?bwifaﬂ#é’ gﬁ‘ PGEG8m t hat was

purified fay fdvashmhriogwiiageas stirranfos8¢ mhaang éddomethage mv/azﬁhme hexane

(01195 9. CI YRy wdl'SidRuldptlsb Bt Hd anﬁb%n%m@e@&%(éﬂ%), 0.276

mmol ) was di sSo ure of %’ 1 N
NaCH (2.8 nl)roomderepsiriigre airomera@rogiessiwasdnaasired ByHPHe agalypisatTheoom

tenperature. NMoligh hi@fe Wﬁé sodrédmmdatmrex&&@amdnw@mmc amge t he residue

diluted with 10% aqueo ted with EtQOAc (3 X),
11 ou° ( MySOn SHIBY A6 pas g ey renren DSH0) antfyapael it B SRR ot v HhLC
to give tise téohdi@ﬁﬁcmp&%rhﬂmo@@eﬁwaﬂmm 3t wasNieBInThE&Rately wiisal 3 RNA
~ DEPENDENT RN:?HP@B RASE ACTIVITY The corrpounds of the invention were
tor

tested for y activity against the
‘ The crude product from above {0.80 g, 3.47 mmol) was dissolved in MeCN (10

mL). Triethylamine (1.13 mL, 8.1 mmol) was added followed by trimethylsilyl
cyanide {2.13 mL, 16 mmol). The solution was then refiuxed for 12 h. After
20 cooling to room temperature, the reaction was quenched by slow addition of
aqueous NaHCO; and the product extracted with EtOAc. The extract was
washed with brine, dried {(MgS0Q.) and concentrated to a residue that was purified
by flash chromatography on silica gel using 15% EtOAc-hexane (0.285 g)
“The nitrile {(0.300 g, 1.254 mmol) was suspended in EtOH (15 mL) and hydrogen
25  chloride gas was bubbled through for 15 min to give a clear solution. The solution
was then refluxed for 1.5 h until TLC showed complete conversion of starting
material. After cooling to room temperature, volatiles were removed under
reduced pressure and the residue was dissolved in EtOAc. The solution was
washed with brine, dried (MgSO,) and concentrated. The residue was putified by
30 - flash chromatography on silica gel {15-20% EtOAc-hexane) to give the desired
ethyl ester as a pale yellow gum (0.227 g).

The ester from above {0.100 g, 0.35 mmol) was dissolved in THF (4 mL) and
pyridinium hydrobromide perbromide (0.200 g, 0.532 mmol) was added. The
mixture was stirred at 65 °C in a sealed viai for 16 h (~80% conversion). The

‘ 35 solution was evaporated and the residue taken up into EfOAc. The solution was




hepatitis C virus RNA dependant pol ynerase (NS5B), accor,ding t e
follow ng assay: 25 The substrates are: a 12 nucl eotiglesq,lﬁﬂl%w%ééq

oligo-uridylate (or oligo-uridine-nonophosphate) (oligo-U) prinmer nodified
wi th biogiqgy i01{]ohe free 5' C position; a conplenentary hqlysaggey! ate (or
adenosi ne rmnop ospahte) (polyA) terrpl ate of heterogeneous length

(1000- 10000 nucl eotides); and 30 UTP-[5,6 3H]. Polynerase activity is
nmeasured as the incorporation of .UI\/P-[g 6 3H into the chain elongated
fromthe oligo-U priner. The 3H | abel | ﬁ reaction product is captured by
SPA- beads coated with streptavidin and antified on the Count. 35 Al
sol utions werWasigd & Wale '@r@?ﬁdéygﬁﬁﬁlaf‘@c%@tfa b e B'Pd%DEPC i s added
18 January 200atek¥Dw2s/pRatidy ﬂEﬁEM&?d\ﬁﬁb@&ﬂ@?ozﬁsThch@eﬂUﬁAcEftoM-héxaﬁb)wat er, the

o 30°m put ooje DR Giole |6y ¢ 327 el priirondt AR Y ﬁfived o 12iC

purified as amme)sngd éﬂMOﬂﬁéﬂw1ﬁl$Pi4§|”ﬁ’@°[)f‘€@fﬁéﬁ5%‘r9§t"éﬁ mixtyrg 8 bacul ovi rus

infected ifsegluere!d Hi), ErH {2Qﬁlaléﬁ§1maﬂhgd§©3§)t43rrﬁlg &hemﬁﬂ&wb@ -storage buffer
(see bel ow). Under t hese . cond ntain activity for

at |east 6 rotR9peseddypassiog grgon Wetﬂrt?}’gﬂ thﬁ;g%;f'c@'bfobgq ol %%IZ primer, the
Pol y(A) t enpl tatrakistdphenylpfesphiidedliBdiemIeP3ne r0Tinme vagddded. Whe er . The

soLut fons a5l lapkrniqRG arkfly AdkyiRaeclilebss 20 Al s- O

7.5 5 nM 1 mM EDTA
NS5B was added. After refluxing for an addmonal 2 h, the EtOH was removed under

. M

10 reduced pressure. The residue was dissolved in EtOAc and the solution washed
with 10% aqueous HCI and brine, and dried (MgSQy4). Removal of volatiles under
reduced presstire gave an orange gum that was purified by flash chromatography
on silica gel using 20% EtOAc-hexane {0.105 g, crude).

} The partially purified ester from above (0.100 g, 0.276 mmal) was dissolved in a
15  mixture of THF (2 mL) and EtOH (2 mL). 1N NaOH (2.8 mi) was added and the
mixture stirred for 4 h at room temperature, Volatiles were removed under
- reduced preésure and the residue diluted with 10% aqueous HCIL The product

was extracted with EtOAc (3 X), dried (MgSOy), evaporated and purified by
reversed-phase preparative HPLC to give the title compound.

20
EXAMPLE 23: INHIBITION OF NS58 RNA DEPENDENT RNA POLYMERASE ACTIVITY
The compounds of the invention were tested for inhibitory activity against the
hepatitis C virus RNA dependant polymerase {(NS5B), according to the following
assay: '

25 The substrates are:

a 12 nucleotide RNA oligo-uridylate (or oligo-uridine-monophosphaie) (pligo—U)
_primer modified with biotin at the free 5°C position; '

a complementary poly-adenylate (or adenosine monophospahte) (polyA) template
of heterogeneous length {1000-10000 nucleotides); and

30 UTP5,6 °H].

- Polymerase activity is measured as the incorporation of UMP-[5,6 *H] into the
chain elongated from the oligo-U primer. The *H-labelled reaction product is
caplured by SPA-beads coated with streptavidin and quantified on the TopCount.

35  All solutions were made from DEPC treated MilliQ water [2 ml of DEPC is added




25 MM Tris-HCl pH 7.5 300 mMMNad 5 nM DTT 1mVEDTA 0.l % n- cyl
mal t oside 30 % gl ycerol 25 Test conpound cocktail: Jugltgljﬁ%l}lagygﬁgéaassay,
test compounds of the invention were dissolved in assay buffer containing

15% DMBOwoyshedii@t € cocktail: Just prior to assay, thepsHBghlodd8s Were
m xed in assay buffer to the follow ng concentrations: 30 Conponent

Concentration in Final substrate cocktail Concentration in assay 18
January 2006 WO 03/010140 68 PCT/ CAOZ/Q%lZ? RNAsI n0.5 U pL1.67 U pL
Biotin-oligo-Ut2 3 ng/L1 ng/ pL prinmer PolyA tenplate30 ngl pL10 ngl pL
UTP-[5,6- H 35 0.025 C11 glL0.0083 tC |l pL G/ | 0. 25 pM 2.25 pM. 75 pM
Enzyme cockt dPit:L of YHQ yates, t@@'ﬁ%@é@g‘%ﬁﬁ“ﬁ&%%ﬂ%?'ﬁ%&E(L%E:B) CO(F:)kt ai l P
was prepared then asetaved at 124PC fo 30 endted)l ow ng speci fi cati ons:

Conponent Concentration in cocktail Tris-HC at pH 7.520 nmM MgCl 25 mm KCl 25.

mv
Enzyme: The full length HCV NS5B (SEQ ID NO.1) was purified as an N-

5 terminal hexa-histidine fusion protein from baculovirus infected insect cells. The
enzyme can be stored at —20°C in storage buffer (see below). Under these
conditions, it was found fo maintain activity for at least 6 months.
Substrates: The biotinylated oligo-Uy. ptimer, the Poly(A) template, and the
UTP-[5,6 *H} were dissolved in water. The solutions can be stored at —80°C.

10
Assay buffer: 20 mM Tris-HCIpH 7.5
' 5 mM MgCl»
25 mM KClI
1 mM EDTA
15 1mMDTT

NS5B storage buffer: . 0.1 uM NSEB
25 mM Tris-HCl pH 7.5
’ 300 mM NaCl
20 5mMDTT
1 mM EDTA ,
0.1 % n-Dodecyl maltoside
30 % glycerol

25 Test compound cocktail: Just prior to assay, test compounds of the invention
were dissolved in assay buffer containing 15% DMSO.

Substrate cocktail: Just prior to assay, the substrates were mixed in assay
buffer to the following concentrations:
30

Component Concentration in Final
substrate cocktail Concentrationin

assay




EDTA1 nmM DTT1 mm n- Dodecyl maltosidel% NS5B30 nM 5 Pr t 2a'§|§yassay
reaction was performed in a McrofluorTmwhite "U bott nat echT™M
#7105), by successively adding: 20 gL of test conpound cocktall 10 .20
[LL of syskpshs cocktail; and 20 pL of enzyme cockt ai.d-T,&I{dzﬁ;ﬁﬂ[NSSB] i n
assay =10 nM final [n- dodecyl mal toside] in assay = 0.33% final DMSO in
assay = 5% . The reaction was incubated at roomterrperature for 1.5 hours.
STOP solution 15 (20 L; 0.5 M EDTA, 1§9 ngl t RNA) was added, followed
by 30 pl streptavidin coated PVT bead (8rrg/n1 in 20 MM Tris-HC , pH 7.5,
25 mM KCl, 0.025% NaN3)_ _The plate.was.then shaken-for_30 mnrutes. A

sol ution of CsC [was -&E@ ™ (70 pL, 599YHo bripg t AS7&et concentration to
1.95 M The m X{UT GBi¥iGSEN gﬂl oWeds hguetand [or Iyfguyi. The beads were
then counted on|a Hewl ett Packard 18 January 20p6 WO 03/010140

PCT/ CA02/ 01127 §9 Top®BWAt TM i nist runent using the fol |l owi ng priotocol : Data
node: counts perf mPuAdesplaet i || at orsohg/qleI ast Enalogm/;ulange | ow 5

Ef fici ency node:l-re 3 O 50—Cott-—del i Count tinme: 1
m nut e Expected|re JP1§&% cpm m@?g”%”'zoo cpn?% W&‘ enzlynme control.
Based on the regults Gitmman difif erent concentrali onso.e$ptMest donpound,
standard UTP 525 M 0.75 g

Enzyme cocktail:  Just prior to assay, the RNA polymerase {(NS5B) cqcktaii
was prepared in assay buffer to the following specifications:

Component Concentration in cocktail

Tris-HCl at pH 7.5 20 mM
MgCl, 5mM

KCl 25.mM

EDTA ‘ 1mM

DTT 1 mM

_ n- Dodecyl maltoside 1%

"NS5B 30 nM

Protocol:
The assay reaction was performed in a Microfluor™ white “U” bottom plate
(Dynatech™ #7105), by successively adding:
20 pL of test compound cocktail;
10 20 pl of substirate cocktalil; and
20 plL. of enzyme cocklail
(final [NS5B] in assay = 10 nl; final [n-dodecy! maltoside] in assay = 0.33%,; final
DMSO in assay = 5%). '
The reaction was incubéted af room temperature for 1.5 hours. STOP solution
15 (20 pL; 0.5 M EDTA, 150 ng/ pl tRNA) was added, followed by 30 il streptavidin
coated PVT beads (8mg/ml in 20 mM Tris-HCI, pH 7.5, 25 mM KCI, 0.025%
NaN3). The plate was then shaken for 30 minutes. A solution of CsCl was added
(70 uL, 5 M), to bring the CsCi concentration fo 1.95 M. The mixture was then
allowed to stand for 1 hou_r.. The beads were then counted on a Hewlett Packard




concentration-% i nhibition curves were plotted and anal §E”?} to ﬂ@% erm ne
| Cris for the conpounds of the invention. For sone corr%o ngy@ | C59 was
estimated 15 fromtwo points. EXAWMPLE 24: SPECI FI CI TY OF NS5B RNA

DEPENDEN{ 516836 YMERASE | NHI BI TI ON The. conpounds of Pgﬁ?jgm{ﬁqti on were
tested for inhibitory activity against polio 20 virus ependent RNA

pol ynerase and cal f thynmus DNA dependent RNA polynerase Il in the fornat
that is described for the HCV pol ymar(é%g with the exception that another
pol ymerase was used in place of the HCVYNS5B pol ynerase. 25 EXAMPLE 25:

- CELL BASED HCV RNA REPLI CATI ON ASSAY Cel |l Culture Huh7 cells that stably
mai ntai n a subGEAYA cINEkMeE HEING Big TlloMBIode i shed as  previ ously

descri bed (Lobammaele: @unts pkPMthuteSci ence 285: 110-113) and 3o designated as

the 522.3 cel B%UE - "ﬁ %IS? cells are maintai ned in Dul becco's WMdified
arl e i um S emented wt 0 and. neonyci n
Earl e Medi % p d with 10% FBS d. | nmgl m_ nyci

(St andard MedFogry rapgeilavg t he assay, DVEM medi um suppl emented with 10%
FBS, cont aj ni ggiciBn@@dehangd | acki ng neonycin was used (Assay Medium. 16
hours pri or tﬁ comound addition, 522.3 cells are trypsinized and 35
diluted to 50"8@H™ &% s/n in Standard Medium 200pL (10 000 cells) are 18
January 2006 ®@éurdaslayd GIMiouBECT/ CA02/ 01127 70 distributed into each well of a
96-wel | pl ate J s then incubated at 37C with 5% COQ2 until the
next day. Rea%%?gmg'nﬁ% u%ggri al s: 5 Product ConpanyCat al og #St or age

DVEMA sent | neXPEOtBd syl SORBERMYRKD- 2650RT Dul becco' s

PBSG bco- BRL 146mbesiib drgiaé ciiel. ne Ser unBi o- Whi tt aker 14- 901 F- 200 4C

Based on the results at ten different concentrations of test compound, standard

concentration-% inhibition curves were plotted and analysed to deiermine I1Cs’s

for the compounds of the invention. For some compounds the iCs was estimated
K 15 from two points.

EXAMPLE 24: SPECIFICITY OF NS5B RNA DEPENDENT RNA POLYMERASE

INHIBITION

The compounds of the invention were tested for inhibitory activity against polio
20  virus RNA dependent RNA polymerase and calf thymus DNA dependent RNA

polymerase il in the format that is described for the HCV polymerase with the

exception that another'polymerase was used In place‘ of the HCV NS5B

polymerase.
25  EXAMPLE 25: CELL BASED HCV RNA REPLICATION ASSAY

Cell Culture
Huh7 cells that stably maintain a subgenomic HCV replicon were established as
previously described {Lohman et al., 1999. Science 285: 110-113) and
30 designated as the 822.3 cell-line. S22.3 cells are maintained in Dulbecco’s
Modified Earle Medium (DMEM) supplemented with 10% FBS and.1mg/mL
neomycin (Standard Medium). During the assay, DMEM medium supplemented
with 10% FBS, containing 0.5% DMSO and lacking neomycin was used {Assay
Medium). 16 hours prior to compound addition, 522.3 cells are trypsinized and
'35 diluted to 50 000 cells/ml in Standard Medium. 200pL (10 000 cells) are




Neonycin ((418) G bco-BRL10131-027-20C 4C

Trypsi n- EDTAG bco- BRL25300- 054- 20C/ 4C 96-wel | pl at esCost3IP388¥ R8P0\ pF
0.22pmFilter UnitMI1liporeSLGVO25LSFI T Deep-Well Titer Plate
Beckman2q:aA34@ks0! ypr opyl ene Preparation of Test Conpagnéacko8dy of test
conmpound (in 100% DVBSO) was added to 2 ml of Assay Mediumfor a final DVSO
concentration of 0.5% and the solution was sonicated for 15 mn 10 and
filtered through a 0.22pM M| 1lipore Fi Iﬂ]er Unit. 900pi was transfered into
row A -of a Pol ypropyl ene Deep-Well Titer Plate. Rows B to H, contain 400pL
al i quots of ni 1N to prepare
serial diluti @%{%Q&%@"ﬁ% %Dn}'("%ﬁané QP’FQR&G %NEQ%&S%H%V\,% L(I:‘b"’#jg’\/%}g( no conpound
was i ncl uded 37?&%%%0021.@“%{!@%)@3@}4 on of test conpound to cells Cell

cul ture nediumwas aspirated fromthe 96-well plate containing the S22.3
cells. 175pL gof assa diumw th the appropriate dilution of test conpound
was transferg%@ef‘?st?#g%éﬁ'aﬁe of the conpound plate to the correspondi ng
wel |l of thg cell culture pl ate (row H was used as the No inhibition

CO'nt r ol ") . Th ceH " e—Wars—t 37 '\ﬂ"t_" 5% CO2 for
72 hours. Extfracti on'j"o’FI éIiot al ?a’? A Fol?ﬂ%ﬁép tthe four| i ncubati on
period, the tjot al CeDMEN ﬁNA Was Wigémzma ed Tnmchhe So21°8 celfl s of the

96-wel | pl at g—usi ..“ +he \.«caS" 6—ki-—{Oagept RNegsy—8—Jdandary 2006 WO
03/ 010140 PCTY caa2/ 0P¥5% 71 randbook>91890. ) \EQIZ% asSAY medi um was

conpl et el y regnoveBubepaolsd8 s ard Glb'x@:EﬁRLof RI&TQOatBa‘e (Qﬂ'égen(r))

cont ai ni ng 148—mtfq et ke deY 1 agh the 96 well
cell-culture |pla ét&lBio fﬁl:"(Sémr"gol temevg% aeﬁ'?_ly ‘fgﬁgﬁe: fo%&“g4 100 pL of

70% et hanol was tNramyeiad@d®o edch Gt at o 1913037, n%P"ﬁ("x@d by
pipetting. ThHe Ty ,&,m@g-m_ermv—ea TieboBml | el o580ty Welb@d ol RNeasy 96

(Q agen(r)) pL&Le—uaax—ws—pLaead—anWa_Q_a?a@ .)ﬁtax-e,—\ el | Bl ock.
The RNeasy 94 pl at @ VelPR8% ed Vith ¢ and| t h8®Fguarne- W1 Bl dck

PVDF 0.22pm Filter Unit Millipore SLGV025LS RT
Deep-Well Titer Plate
Beckman 267007 RT
Polypropylene

Preparation of Test Compound
~ 10pL of test compound (in 100% DMSO) was added to 2 ml of Assay Medium for
a final DMSO _concentration of 0.5% and the solution was sonicated for 15 min
10 . and filiered through a 0.22uM Millipore Filter Unit. 800p! was transfered into row A
ofa Polypropylene Deep-Well Titer Plate. Rows B to H, contain 400pL aliquots of
Assay Medium (containing 0.5% DMSO), and are used to prepare serial dilutions
(1/2) by transferring 400pl from row to row (no compound was included in row H).

15 Application of test compound to celis
_ Cell culture medium was aspirated from the 96-well plate containing the S22.3
cells. 175pL of assay medium with the appropriéie dilution of test compound was
transferred from ‘each well of the cc;mpound plate to the corresponding well of the
cell culture plate (row H was used as the "No inhibition control"). The cell culture .
.20 plate was incubated at 37°C with 5% CO,for 72 hours.

Extraction of Total Cefiular RNA
_ Following the 72 hour incubation period, the iotal cellular RNA was extracted from
the $22.3 cells of the 96-well plate using the RiNeasy 96 kit Qiagen®, RNeasy




with the RNéas‘y 96 plate was | oaded into the holder an aced a rotor
bucket of a 4Kl 5C centrifuge. The sanple was centrif rpm
(-5600 x g) for 10 4 mn at roomtenperature. The tape was rem)ved fromthe

pl ate angdhspudtho Of Buffer RM (Q agen(r) RNeasy 96 kpépcx@mipdded to each
wel | of the RNeasy 96 plate. The RNeasy 96 plate was sealed with a new

pi ece of tape and centrifuged at 6000 rpomfor 4 mn at roomtenperature.
The RNeasy 96 pl ate was placed on pE f anot her clean Square-Wl |l Bl ock,
the tape renoved and 0.8 m of Buffer RPE (Q agen(r) RNeasy 96 kit) was

- added t . _Th 6 | ed
e e alEbly ol o S e Bl R i B e, oo ©
t enper at ur e. {Doquitcd BT Wafier (@iagang]) ca:ntmmmtll%mwm Snercaptoetharahwa@r RPE

(Q agen(r) gﬁ%ﬁé! oack Wl o %@Slgl?ﬁeut&nt&%%hat Ce f &té’(@mﬁﬁg By C96 plate.

The RNeasy 9 e Was osen entrifuged
at 6000 rpm fsdiﬁkqlﬁohiw%zﬂqodthﬁft?'ﬁ%ﬁé*la&lPUl’%S th%g@ea&eqcemeﬂatet he RNeasy

96 pl ?tg iAS vﬁ&na&%rk@d B;p aﬁn ThélpKat6 WAk Pdriived afld Zpplibd BQhé wells A
m cr ot ubes.

" wel |, seali ngf:i a&v&‘ilvl@ﬁ?ﬁ"é@lj ‘E%" addkﬁfg? Ed%;‘llgfq[?‘%glaﬂ@;lqﬂ %Waein tnoateach

room terrperﬁlwleThél’hHeqtﬂy@BelaMasmmdmlhttapa‘mgeﬂieﬁuUQGWllrﬁhnkf or 4 mn at
room 25 tenp t vol une of
E0r1Y R SHfLtHE ﬁNe%%%ﬁ?Jﬁé lvggloﬁé&dqnmls ﬁ&%ﬁ@ﬂlat‘%cﬁh FotsEisRRat

m cr ot ubes w t U ar RNA are stored

at 70C. Qlantqfﬁu%ﬁﬁwﬁntemgerow|Sam@lq WirgontayReRRREQUSPT S0P K9bH on t he
STORM(T1) ﬁ)yst@rmn(all/ladoamlr@éraamm tleWas rombgl fiditthe pAteRINAG®@ mEst(r) RNA

tificat t
o dl | Ut o Z00eT BT Cirseh Paniy bRt i sadin Eodd wel SRR o [ SRAFT
5oL of reagaiate e RNelaat gRIplata was @aﬂeq‘@th Ansmmapﬂamnﬂe?emﬂfugﬁﬂ bosonal
RNA. was di | %g%d .f,smTfErmh@él%m{eﬁlaeramr@ ﬂﬁtm@r@sm@plal@%@tpﬁacééeﬁl 50, 40,

20, 10, 5.2 an e ri bosomm sol ution ansferred in

35 a new 96- ieR pf %log'leéc'ﬁﬁc%ﬂ’ﬁﬁ“ﬂeﬁg@?'} the,gpe frnQysY G'PFLOWHBI feted to 1
QOLL 18 JmnuaBE ZAAGEn &R PIOMY aPadddoNo 2660 Wallof i RiNddsy B&plaGeneral | y,

o hor v Do 8 el bh pRlert-R fBa AR nbRId- B BboRARAuRIdel 20l | he

ot her- wells ar€ use of each
RNA sanpl e t OO0 wRm fard nmeatfg@mttermneé@lurev@%e lapawgﬁ emaoxed grst 4n9éheE B8 espondi ng

vel | m! of Buffer RPE (Qiagen® RNeasy 96 kit} was added to each well of the RNeasy

96 plate. The RNeasy 96 plate was sealed with a new piece of tape and

20 centrifuged at 6000 rpm for 10 min at room temperature. Tape was removed, the
RNeasy 96 plate was placed on top of a rack containing 1.2-mL collection
microtubes. The RNA was eluted by adding 50 L of RNase-free water to each
well, sealing plate with a new piece of tape and incubated for 1 min at room
temperature. The plate was then centrifuged at 6000 rpm for 4 min at room

25 temperature. The elution step was repeated with a second volume of 50 pI
RNase-free water. The microtubes with total cellular RNA are stored at —70°C.

Quanttflcanon of Total Cellular RNA

RNA was quantified on the STORM® system (Molecular Dynamncs@) using the
30 RiboGreen® BNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen

reagent was diluted 200-fold in TE (10mM Tris-HCI pH =7.5, 1mM EDTA). |

Generally, 50pl_ of reagent was diluted in 10mL TE. A Standard Curve of

ribosomal RNA was diluted in TE to 2pg/mL and pre-determined amounts (100,

50, 40, 2'(}, 10, 5, 2 and OpL) of the ribosomal RNA solution are then transferred in
35 - anew 96-well plate (COSTAR # 3997) and the volume was completed fo 100¢L




of the 96-well|l plate and 90pL of TE was added. One volune (1 OOplL) of
diluted 5 Ri boG een reagent was added to each well of thﬁﬁi"gm” | ate and
i ncubated for 2 to 5 mnutes at roomtenperature, prote upty S0P ight (a

10 p.L R le in a 200 uL final volune generates | Jution). The
fl uoresc%@ggﬁ Yansi ty of each well was neasured on tlﬁ%ﬁgﬁ‘éﬁgj(zlri) system

. (Mol ecul ar Dynam cs(r)). A standard curve was created on the basis of the
known quantities of the ribosomal 10 RNA and ,the resulting' fluorescent
intensities. The RNA concentration in {fe experinmental sanples was

determ ned fromthe standard curve and corrected for the 20X dilution.
Reagent s and wWhiT& Ganerallyl solpmnb d ok the@ipeatyptaie whbsed dprdheygfandardbetyeynra D57584C

EDEASiS?m_iE5é%%eldgtﬁ%ﬁ%l_}@%@éﬂﬁb&fﬂi%ﬂaﬂﬂ%é?%ﬂd@hﬁl&@m ﬂéﬂ%ﬁEhCol | ection
ube StripsQ@ agen reen. antjitatiqn Ki cul a
Pr obeR11490- %@*abwa °3’%%'§W?%1“?§&?"§J&{5%4';88%?‘-‘1”%?‘6@@653 gen19573RT
Real - Ti ne RT-dP(he 96hveeliRdzib aid aGuLRT TEGRs\sdded @ ovlee ($00phef diliBed Pri sm 7700
Sequence t ' ' T ’ bt
( Per ki n- Elﬁrﬁ%ﬁg%e%a%gm@g%g@%t%%gf'}?\?%%d@i ﬁé@g@ &%Igzagé(? f_?'z)r , the
quant i fi cat i @o&iminutes 8t PREGaTerTe, FIRIRCPd fiont light (18 M Fifesempiedinol ogy
(Roche Mol ecu sy WPIRGNRBRIMESnoRYELIBX difiith). fhe fiRrdsdbnde@abiitgee Previ oul sy
described (Martell et al., 1999 gﬁln. M c¢r obi ?I 37:.. 327-332). The
syst em expl 0i%&h WRlbwas mgas‘*‘i‘iﬂ:‘?'b‘h?é?P@ Pystam ;(M‘HF"“ AMHIAA pol yner ase.
Briefly, the stmtivddubieivdszesatal ahithd bhskbef thalkdowaguantitins of @& ritvsbmiadi zat i on
probe (PUIR R _ neei I | ] nlate 18 January
D b06 V0 00 0 10T she fisniBg il et RARE ST, hia E@eﬁtﬁﬁ%kﬂ?ﬁ? primers 8125
and 7028) . Thep&imeatalsanplehwapdaigrmined from the standard curve and corrected for

the 20X dilution.

Reagents and Materials:

15
Product Company Catalog # | Storage
DEPC ‘ Sigma 05758 4°C
EDTA Sigma TE5134 RT
Trizma-Base ' Sigma T8524 RT
Trizma-HCI Sigma T7149 AT
Collection Tube Strips Qiagen | 19562 RT
: | Ribogreen RNA Quantitation Kit | Molecular Probe | R11490 -20°C
| Rneasy 96 Kit ' Qiagen 74183 RT
Square-Well Blocks Qiagen 19573 RT

Real-Time RT-PCR
The Real-Time RT-PCR was performed on the ABI Prism 7700 Sequence
Detection System using the TagMan EZ RT-PCR Kit from (Perkin-Elmer Applied
20  Bilosystems®). RT-PCR was optimized for the quantification of the 5' IRES of
HCV RNA by using the Tagman technology (Roche Molecular Diagnostics
Systems) similar to the technique previoulsy described (Martell et al., 1999, J.
Clin. Microbiol. 37: 327-332). The system eXpIoits the 5'-3' nucleolytic activity of
AmpiiTaq DNA polymerase. Briefly, the method utilizes a dual-labeled fluorogenic
25  hybridization probe (PUTR Probe) that specifically anneals to the template




contains a fluorescent reporter (6-carboxyfluorescein [PAM) and the 3' end
contains a fluorescent quencher (6-carboxytetranethyi rklt%ﬂam ne- (54] I\/RA])
The FAM reporter's em ssion spectrumwas suppressed by nc on the

i ntact &ouwshidig zation probe. Nucl ease degradati on of P@ﬂ&d})@lpﬁl,dl zation
probe releases the reporter, resulting in an increase in fluorescence

em ssion. The ABI Prism 7700 sequence detector neasures the increase in
fl uorescence em ssion continuously duting the PCR anplification such that
the anplified product was directly proportion to the signal. The

Lifi ti d. 0 i nt that
fepresents ¢ e THnpETERdLEar sle i eBal Bt R e eRse bt T
r epr esent i ng andef iarfiedresEnécpbder (6oabskyiiliatessin{EM]) aod hastentt he
[ uorescent St a MRMEELRhHL! Bk RIBMEDI ManiicRriling). e PR

product for the sequence tector |ne as the g/ hreshold (C1).
Crval ues ar e fiAM @paiary emﬂﬁ%’fﬁépf’?tfh'ﬁh‘ﬂ’asc%’pPWés%ﬁ'@é(rW‘? Ayensherion AR intagly RNA;  such

that unders i d@ﬂﬁdumbn 6. mc@amégrmﬂon éfhiee hydFigigdtion fpeob‘atraééses the
concentration %S created

aut omat i cal | Jeigg}'le{ ﬁ%uﬁ%ﬁ"ﬁ” "%?F?aﬁd'éﬂ%oeg gceoe@'gs&gﬁgéng Yﬁt i'ng the Cr

agai nst each sstieerdadeteddt medspresdhe Kaease h@wmncwn@@m ¢Q[tfl{1'ém!SIYRef erence
sanpl es for td&ﬁnéﬁ@%ﬁéinﬁmwﬁn 8ich thﬁ'l%ékﬂﬁﬁiﬂ&ﬁprﬁa@% uBI u#’éaﬁy plate. 20 HCV

Replicon RNA was™ synt hesi zed nscri urified and
quant i 11 ed byreRSpion R sisn TR ATRESton Bl whe sriEekrmitn begsdi®h o1 1 “rnn
copi es, i | uft b@omt taiRepraskdld the mgdethmtocphbaa/a pidifict d@umulad,. ApGGt 104, 103
"ncor por at ed W ERER BufEn LBSion b offiy Bt Kk aloRbEN 85, 20

st andar d ( HC\RsReqt¢ctwith the W?nt%Q'RNﬁ\)OfW ﬁ'ﬁﬂlﬂféépf\met?r?%@w of Reagent
M x, and usedjgditor #8s FsRka 2k WR ciide wi?éaﬁordqagtc,%memee iReabelfi me RT- PCR

1 et s e SR g SRR BB G s 2
wi th 45pl1sof daaditiest thdlaxger 3 fRetigeodrsematratonbit IV BNS.; thPID@veuttlB@mﬁany Cat al og
oL 0 Lot 5 AR Bops AR OB 8ec0C 1 oA
system by plotting the Cragainst each standard dilution of known HCV RNA
concentration.
Reference samples for the standard curve are included on each RT-PCR plate.
20 HCV Replicon RNA was synthesized (by T7 transcription) in vitro, purified and
quantified by ODsg. Considering that 1pg of this RNA = 2.15 X 10" RNA copies,
dilutions are made in order to have 10° 107, 1 0%, 10°, 10%, 10° or 10° genomic
RNA copies / 5pL. Total cellular Huh-7 RNA was also incorporated with each
dilution (50ng / 5piL). 5pL of each reference standard {HCV Replicon + Huh-7
25  RNA) was combined with 45pL of Reagent Mix, and used in the Real-Time RT-
PCR reaction.
The Real-Time RT-PCR reaction was set-up for the experimental samples that
were purified on RNeasy 96 —well plates by combining 5pl of each totat cellultar
RNA sample with 45pL of Reagent Mix.
30 .
Reagenis and Materials:

Product Company _Catalog # | Storage
| TagMan EZ RT-PCR Kit { PE Applied Biosystems | N808-0236 | -20°C

MicroAmp Optical Caps | PE Applied Biosystems | N801-0935 RT
MicroAmp Optical 96- PE Applied Biosystems | N801-0560 RT




M croAmp Optical 96-PE Applied Bi osystensN801- 0560RT 1 8 January 2006 WO

03/010140 Wl|l Reaction Plate Reagent-M x preparation: é{c‘}l une %(%6 Vol une
for One Plate Final Conponentone sanple (pL) (91 sarrplé S Lo (pL) Dead
Vol une) ihfsfe wat er 16. 51617 5X Taghvan EZ buff er 109894 0MG6AC) 2

(25mV) 65883nM dATP (10mM) 1. 5147300pM dCTP (10mM) 1. 5147300pM dGIP
(10mM\) 1. 5147300pM dUTP (20mM) 1. 5147600pM Forward Pri mer (10pM 198200nM

‘Reverse Prinmer (10pM 198200nM PUTR pro (5pM 2196200nM r Tt h DNA pol yner ase
21960.1 U/ pL (2.5 U pL) AnpErase UNG (I U pL)O0.5490.01 U pL Tot al
Vol une454410 Eorward Priner Sequence (SEQ-1D2)5 ACG-CAG-AAA GCG TCT
AGC 5 CAT caf GYellAispctiondlaigey orse Priner Sequente (SEQ ID NO. 3): 5'- TCC
CGG GGC ACT AAG CAC CCT ATC AGG = 3" 74 PCT/ CA02/ 01127
Reagent Mix preparation:
Volume for | Volume for One Plate Final
Component one sample | (pL) (91 samples +
(uL) Dead Volume) eone:
Rnase-free water 16.5 1617
5X TagMan EZ buffer 10 980 X
Mn(OAc), (25mM) 6 588 3mM
dATP (10mM) 15 147 300pM -
dCTP (10mM) 1.5 147 300pM
dGTP (10mM) 1.5 147 300p:M
dUTP (20mM) 15 147 600pM
Forward Primer (10pM) 1 98 200nM
Reverse Primer {10pM) 1 o8 200nM
PUTR probe (5uM) 2 196 200nM
rTith DNA polymerase o 196 0.1 UL
(2.5 U/uL) 0
AmpErase UNG (1U/uL) 05 49 0.01 U/l
m@

Forward Primer Sequence (SEQ ID. 2): 5' - ACG CAG AAA GCG TCT AGC
5 CATGGCGTT AGT-3

Reverse Primer Sequence (SEQ ID NO. 3): 5'- TCC CGG GGC ACT CGC
AAG CAC CCT ATCAGG =3

10 Note: Those primers amplify a region of 256-nt present within the 5’ untranslated
region of HCV. '

PUTR Probe Sequence (SEQ ID NO. 4): -TGG TCT GCG GAA CCG
GTG AGT ACA CC -TAMBA

15



10 Note: Those priners anplify a region of 256-nt present within the 5
untransl ated region of HCV. PUTR Probe Sequence (SEQ llg NO. 4“ 6FAM -
TGG TCT GCG GAA CCG GIG AGT ACA CC AMRA 15 18 January g %1;?/010140

PCT/ CAOZ(‘R#%% No Tenplate Controls (NTC): On each l1s are
' .ZOI or algé}zédﬁotz /gﬁz’f"e

used as these controls, 5pl of water are the well in
pl ace of RNA. Thermal Cycling Conditions: 5 50C 2 mn 60C 30 mn 95C 5
mn 95C 15 sec 60C 1 mn for 2 cycles 510 90C 15 sec 60C 1 nin for 40

cycles Following the term nation of t hdRT- PCR reaction the data anal ysi s

requires sett] ng of thresholg fluorescence signal for | PCR plate and a
standard curvé® L QWGBPB{%SP‘R’&IigW@u&g%hﬁgv sus RNA copy
nunber used i thesacdntrolsefid penater sire addadon thehel iCplavabilRIdA.0bt ai ned for the
assay sanples are used to interpolate an RNA copy nunber based on the
standard curve. Finally, the RNA copy nunber was normalized (based on the
R boG een RNAThejnghéydipggendiiensf the total RNA extracted fromthe cell
culture wekl ) and s¢pressaed 20 as genone equivalents | pg of total RNA
[gel pg]. The RNA c&g& nynber [g.e./pg] fromeach well of the cell culture
plate was a neasu?e-of°t'H€ anount of replicating HCV RNA in the presence
of various concen@gati 6meinof inhibitor. The % i nhibition was cal cul ated

with the follow ngys@5 gguaty on:
: 60°C 1 min } for 2 cycles
10 90°C 15 sec
) 60°C 1 min } for 40 cycles
Following the termination of the RT-PCR reaction the data analysis requires
setting of threshold flucrescence signal for the PCR plate and a standard curve
15  was consiructed by plotting the Ct vaiue versus RNA copy number used in each
reference reaction. The Ct values obtained for the assay samples are used to
interpolate an RNA cdpy number based on the standard curve.
Finally, the RNA copy number was normalized (based on the RiboGreen RNA
quantification of the total RNA extracted from the cell culture well) and expressed
20 as genome equivalents / pg of total RNA [ge/ug].

The RNA copy number [g.e./jug] from each well of the cell cuiture plate was a
measure of the amount of replicating HCV RNA in the presence of various
concentrations of inhibitor. The % inhibition was calculated with the following
25 . equation:
100 - [(g.e./ug inh)/A g.e./ug ctl)x 100].

A non-linear curve fit with the Hill model was applied to the inhibition-
concentration data, and the 50% effective concentration (ECs) was calculated by

30 the use of SAS software {Statistical Software System; SAS institute, Inc. Cary,
N.C.). ’

In Table 1 below, the following ranges apply:
1G5 A=21pM; B = 1pM-500nM; and C<500nM.
35 Ecs A= 21uM; and B = <1uM '




100 - ((g.e./ug inh)/(g.e./ug ctl)x 1001. A non-linear curve fit with the
Hi-ll- nodel was applied to the inhibition- concentrati ong%&ai@% the 50%
ef fective concentration (EC50) was cal cul ated by 30 the dse S software
(Stati st wepdsenakd ware System SAS Institute, Inc. Caryperdhdzioxizz! N Table 1
bel ow, the follow ng ranges apply: 1C50: A=7? pM B =1 p. M500nM and
C<500nM 35 Ec5Q A = _1pM and B <1 jM 18 January 2006 WO 03/010140

PCT/ CA02/ 01127 76 TABLE 1 Cpd. AR2R3Z4.| CSOECSOM z #M+H 101N- Mephenyl _c

cl ohe | OHA--334.1 102NHcycl ohexyl O—IAAE?O 0 103NHOcycl ohexyl OHA--308. 0

104NH // { cycl ohexyl OHA' 324. 0 ( %mLéQSNHBrC cl ohex |1 OHA--319.9

106N- Mecycl ohexyl —OHBA335.2 107N- MEacycl ohexyl OHBA324. 1

108N- Mecycl ohexyl OHBB349. 1 109N- MeNcycl ohexyl OHCA336. 1

110NHocycl opent yl OHC--296.0 i |l . N-Mecycl opegy yl OHCA310. O

112N- MeH2Ncycl ohexyl OHCA350. 1 113N Mecycl opgnt yl OHC336. 1 18 January 2006 WO
03/010140 A

RZ
Ra
. | Cpd. A R? R’ Z 1 ICso | ECsp | miz
# ' (M+H)Y*
101 N-Me phenyl cyclohexyl OH A -~ 3341
102 NH , cyclohexyl OH A A 310.0
o]
103 - NH N cyclohexyl OH A - 308.0
Ly
0 . 13
104 NH = cyclohexyl OH A - |"324.0
/ {M-H)
S
105 NH Br cyclohexyl QOH A - 319.9
106 N-Me VAR cyclohexyl . | OH B A 335.2

107 | N-Me O/\% cydohexyl | OH | B | A | 3241
%
N e

108 "N-Me _ 7N\ cyclohexyt | OH B B 349.1

109 | - N-Me @_{ cyclohexyl | OH C A 336.1
=

110 NH cyclopentyl | OH C - 296.0

111 N-Me cyclopentyl { OH C A 310.0
‘ [}

112 N-Me cyclohexyl { OH C A 350.1

113 | N-Me = cyclopentyl | OH | © | — | 336.1




PCT/ CAQ2/ 01127 77 Cpd. ARZR3Z[ CSUECS56m z #M+H 1140 ocycl ohexyl OVBAA382 OH N
115N- Me; cycl opent yl OHBA321 1160 Ocycl ohexyl OHC- - 368. 1 (gljl l\1|1
117N- Melcycl opent yl OHCA327. 1 N 118N Mecycl opent yl OHCA388 "% %K. hes
cycl open{yy fFgRAAP6- 2 ~-N HN 1 120N-Mes ~ cyci opentyl qsg\r,cg(m,lfzzr-N
121N- Mescyci opentyl OHBA341.1 ~N t 122N MeNcycl opentyl OHA--384. 2 HN -
123N— Mer NchcI opent yl OHCA400. 2
77
Cpd. A R® R® Z | 1Cso | ECso | miz
i (M+-H)*
114 0 @/\’l cyclohexyl [ OMe| A A 382
Lo O |
N
118 N-Me Vi l\{ cyclopentyl | OH B A 321
1186 O @)5 cyclohexyl | OH Cc - 368.1
Aon | ¢
N .
117 N-Me : cyclopentyl | OH C A 3271
, 87 Ny
118 N-Me i |cyclopentyl | OH C A 384.1
) j0a
o N .
119 N-Me 1 |cyclopentyl | OH B A 3566.2
s\‘\ , .
P
HN .
\
120 N-Me 4 Jeyciopentyl | OH A - 370.2
S\ \ T
-
HN
121 N-Me | :+  teyclopentyl dH B A | 3411
S\ \ i _
P
122 N-Me ' |cyclopentyl | OH A - 384.2
87 Ny
)n
N
Hé i
123 N-Me N cyclopentyl | OH C A 400.2
\ ; _ .
-
HN
(o]
Ve



_. HN O 18 January 2006 WO 03/010140 PCT/ CA02/01127 78 Cpd. ARZR3ZI C50ECGM z

#M-H 124N- Mecycl opentyl OHA--384.1 O H 125N-Mes cycl op

O H 126N Mecycl opentyl OHA--426.2 O 127N Mecycl opent yl

N- MeCoxcygl

ol 26

2L N
N HN N

- | OHCA311. 1 129N-Mes cYcl oAent Y | CHBA o4 N
130N- MeP 1 EYc Gbent yI OHA--335. 2 HN nadalin

78
Cpd. A RZ R Z | ICs | ECso | miz
{ # (M+H)*
124 N-Me N} |eyclopentyl | OH A - 384.1
" .
[o] H
125 N-Me sloyclopentyl | OH A - 440.2
N
N
I H
126 N-Me N4 [cyclopentyl | OH A - 426.2
N
[} H
127 N-Me e \,_+ [cyclopentyl | OH c A 413.2
P
1-?
/N“w_
128 N-Me ﬁ-—o cyclopentyi | OH | C A 311.1
N._ 2
129 N-Me S ' cyclopentyl | OH B A 327.1
e
N :
130 N-Me Q_? cyclopentyl | OH A - 335.2
: HN
131 N-Me cyclopentyl | OH B A 335.2
132 N-Me cyclopentyl OH C A 326.1
<
s
133 N-Me cyclopentyl | OH B A 335.2
7\ | '
134 N-Me Ne= cyclopentyl | OH B -- 335.2
\_7/
- 136 N-Me (/:\5_? cyclopentyl | OH c A 322.2
=
136 N-Me N cyclopeniyl | OH B - 399.1
st N




131N- Mecycl opent yl OHBA335. 2 H2N 132N Mecycl opent yl OHCA326. 1

133N- Mecycl opent yl OHBA335. 2 134 . N- MeN--cycl opent yl OHB- ; “}35. 2 0

135N- MeNcycl opent yl OHCA322. 2 136N- Me; cycl opent yl OHB- - 36% ﬁn“@ryl@ §anuary

- 2006 WO Q3/ 0 PCTUCA02101127 79 Cpd. AR2R3ZI C56ECS 137N- Me;
cycl open@l"%}‘f&saa. 1 02N--( ~--~. 138S\cycl opent yl uﬁ%‘?ﬁ%%

139N- Me/ Ncycl ohexyl OHC- - 356. 1 H2N 140SI cycl opentyl OHA--331.1 O

-1410cycl opent yl OHAA3D8. 2 142NH, cyctghexyl OHA321.1 (--f 1430

CNcycl ohexyl OHB--379.2 1 OH N 144N Mecycl opentyl OHA- - 355. 0

Cpd. A R? R® Z | ICsp | ECyo | m/z .
# {M+H)
137 N-Me / N cyclopentyl | OH B - 366.1
138 S @—f cyciopentyl | OH A A 13244
139 N-Me X\ cyclohexyi OH C - 356.1
\ H
L
H,N
140 8 cyclopentyl | OH A - 3311
@)z _
o
© 141 O 7N\ cyclopentyl | OH A A 308.2
142 " NH Vi l\{ cyclohexyl | OH A = 321.1
143 O / l\{ cyclohexyl OH B - 379.2
K| O
N
144 N-Me / cyclopeniyl [ OH A - 355.0 |
cl \
145 " NH </:|\{)_% cyclopentyl | OH A A 307.1
146 0 / N cyciohexyl | OH A - | 4714
Br \
OH —
N
147 |  N-Me \ / N cyclopentyl | OH A - 3511
o—{ - \
748 | N-Me | / cyclopeniyl | OH | B | — | 889.1
. \ |
. 149 0 / N cyclohexyl | OH B - 457.2
Br \
OH —
N




CE 145NHr Ncycl opentyl OHAA307.1 1460cycl ohexyl OHA--'471.1 O—lBr N

147N- MeNcycl opent yl OHA--351.1 0- 148N Mecycl opentyl O—|B-1- %3 5006

1490 .cycl ohexyl OHB--457.2 OHBr N 18 January 2006 WO 03/3

PCT/ CAO2{/&»lo3R70180 Cpct. ARZ2R3ZI CsoECsoML7- # 150N- %%C502@ﬁ970 TABLE 2
Cpd. AR2R3ZI Cs, ECsom z #M+H { 201N- Mephenyl cycl ohexyl OHA- - 335

202N- MeOcycl ohexyl OHA--325.2 18 January 2006 81 CLAIMS 1. An |sorrer,
enantioner, diastereoisonmer, or tautomgggr of a conpound, represented by
formula (11): 0 R? . '

de.. A R2 Ha Z iC5Q E05n miz
# (M+H)*
150 N-Me N OH - - 319.0
7\
TABLE 2
O
A N
R? | = z
\
RS
Cpa. A R " Z | ICw | ECo | miz
# ' (M+H)*
201 N-Me phenyl cyclohexyl OH A -~ 335.3

202 N-Me @z cyciohexyl OH A - 325.2




K51 L R3 wherein: 5 Ais 0, Sor NRL wherein Rl is selected fromthe
group consisting of. H (Cl-6)alkyl optionally substi tﬁt ed w E&qg - hal ogen,
OR', SR' or N(Rt2)2, wherein R11 and each R12 is indep (nghaf'%/ )

(C1-6)al kyl, (C3.7)cycloalkyl, (C1_6)@l kyl-(C3 7)cycloal kyl,

(Cl.6)al kyl -aryl or (Cl_ 6)alkyl-Het, said aryl or Het optionally
substituted with R10; or 10 both R12 are covalently bonded together and to
the nitrogen to which they are both attached to forma 5, 6 or 7-nenbered
saturated heterocycle; R2 is selected f¢lMMSH hal ogen, R21, OR21, SR 21,
COOR21, S2N(R22)2, N(R22)2, CON(R22)2, NR22C(O R22 or NR22C(O) NR22
wherein R21 and each R22 is 15 independently H, (Cl..6)alkyl, haloalkyl,
(C2- 6) al kenyl 1= ( CAnTsames| enanigmer, diestempigorignyar fautager of popaipeundkenyl , 6 or
10-menber ed afefre¥ntdddly fodiigl(iff2l and R22 being optionally substituted
with R20, or both R22 are bonSJI d together to forma 5, 6 or 7-nmenbered
saturated heterocycle with the nitrogen to whil¢h they are attached; wherein
R1D and R2 is each:. 20 -1 to 4 substitugnts | ected from hal ogen, OPQ3H,

NO2, cyano, azido, C(=NH) NH2, C(:

C(=NH) NHCO(C1_6) al kyl ; or - 1 R4 stitdents selected from a) (Cl-6)
al kyl or hal oal kyl, (C3.7)cycl oal kyk- l,(J'-spi rocycl oal kyl optionally
containing 1 or 2 heteroatom (C2-,,)alkenyl, (C3~)cycloal kenyl,

(C..8)al kynyl, 25 (Cl1-6) alkyl-("C3.7)cycloalkyi, @hl of which optionally
substituted wth R150; b) OR104 wherein R104 is H, (Cl-6alkyl),

(C3. 7)cycl oal Wb‘f’r,e’"or (GL_6)al kyl -(C3_ 7)cycloal kyl, aryl, Het,

(Cl- 6al kyl§ arklis Or S OEMRG atteydih Réis setautad fednkiHe greystanisking of: HA(GHs)alkyet |

(CL. 6al kyl)aryl.. or. (Cl-Qal kyl.) Het being optionally substituted wth R150;
18 January 20%%’%@‘%3”%%%@\/\:&1& ein RLO5 is (Ci-6)alkyl,

Eg g) f:;éc: ;)ale kyl , -@(ﬁ]bg?;rﬁ,l(f@"l‘,ﬁ@?gr :l\lm'lé)xwr@&%iﬂmmﬁeddeéacréw%istﬁﬂie ﬁﬂldeﬁﬁlﬂw or
. 6al ky t, sai,d a , ..cycl qa rvl, t - 6a a or
(CL. 6al kyl ) Het beia]ﬂ'g(céf}f’%ﬁln@ﬂ?y ?ﬂi@f-i(Pm%@éy‘#tﬂ%@é&;y&(%esaﬁétw dr (cy
SO2N(R D8) 2 or SO)IKA-BRY, Cald) QB HabestRinaleABBIREGSVith R or
10 both R*2are covalently bonded together and to the nitrogen to which they are
both attached to form a 5, 6 or 7-membered saturated heterocycle;

R? is selected from: H, halogen, R*!, OR*!, SR*', COOR?, SO,N(R?),, N(R*),,
| CON(R?),, NR*C(O)R? or NRZC(O)NR? wherein R*' and each R% is
.. 15 independently H, (Cy.g)alkyl, haloalkyl, (C,¢)alkenyl, (Cs7)cycloalkyl, (Cog)alkynyl, (Cs
| s)eycloalkenyl, 6 or 10-membered aryl or Het, said R?' and R being optionally
substituted with R?, or both R? are bonded together to form a5, 6 or 7-membered
saturated heterocycle with the nitrogen to which they are attached;
wherein R" and R is each:
20 . - 1 to 4 substituents selected from: halogen, OPO;H, NO,, cyano, azido,
 C(=NH)NH,, C(=NH)NH(C.)alkyl or C(=NH)NHCO(C1.)alkyl; or
- 1 to 4 substituents selected from:
a) (C..6) alkyl or haloalkyl, (C;.7)cycloalkyl, Cs7 spirocycloalkyl optionally
containing 1 or 2 heteroatom, (C,g)alkenyl, (Caﬁ)bycloalkenyl, (Cz;B)aIkynyl,
25 (Ch1.6) alkyl-(Ca7)cycloalkyl, all of which optionally substituted with R*;
b) OR"™ wherein R'™ is H, (Cy¢alkyl), (Cs7)oycloalkyl, or (Cy.g)alkyl-(Ca.
7)cycloalkyl, aryl, Het, (Cqﬁalkyf)aryl or (Cygalkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (C;salkyl)aryl or (C;salkyl)Het being optionally substituted with
R,




5 independently H (Cl.6)al kyl, (C3_7)cycloal kyl or

(C1-6)al kyl -(C3_7)cycl oal kyl , - aryl, Hot, (Cil-6alkyl )aigl %E’Hﬂ al kyl ) Het
or both R108 are coval ently bonded together and to th f{"ﬂ en to which
they are attached to forma 5, 6 or §» nenbered saturated heterocycle, said
al kyl, cycl oal kyl, aryl, Het, (Cl1_ 6alkyl)aryl or (Cl-6al kyI ) Het or

het erocycl e being optionally substituted with 10 R15; e) NR'' Rl12 wherein

i TS e e il Sl S

6) al kyl, (C3_7) cyci)eyaloaikyl, bet, (Clsatkybaridydr {C{salylHlety sdid alkidy tyclaaligl, anfet |

(oLl ey @aE'FﬁLa%(%ﬁ?ﬁ@ﬁ%eﬁgPE&’%"%?"&%”%%E@%W o Saryl,

Hot, (Cl-6al kyI )arqu)l SRI%,(STLN(R L(gliS@igN(R‘“B)C((bmW?vRibtelaleelclml"?lsare

co aI ent | y. bonded A e Itro r.e. at ached

tovf orm ay 6 or F,&’%ﬁeﬁ@&ﬁt@ ggi 'ﬁ?lg}rf] 3%%?%335'29%@(%*% Xn&l gf:i%/ alkyl, ar

Ey_cl oal k%/I alr IyI lﬂﬂt(&faﬂ:kylwl on(Q%in%)Pm; of ﬁiﬂihw‘fslayé ¢drwientlpbondmjt er (icl%cl ed
ei ng optiona Ltu eLe an

Rll?gi sp each H, y ( %ﬁg%gﬁ%rl q(ndeigt &gi%léb y are a:rllac(:;loé]m?orm [‘3 éor}Q

(C1.6)al kyl - ( C3_7)rosmoberati Isyiurataul ydaterddgdile s(aﬁ]all@da,ldyylbalaylyéryloHe{, @ 6al kyl ) Het,

et (CLBalkyl ) arpl o B aRPieitor b SR HE b bercbiaafl SiinaRr e "W

R150; Q) NR118CO\IFH?:'L“9R12 wherei n R 18, R119 and R12 is each H,

(CL-6hkyl) aryi - or®) U RAE g et b el Csobmdbai ] (hoitoblis R

and to the ni troggycyblo.am:h eﬂJﬂ thW1@mﬂ)@Mwm%dko étOérEH R"&skﬁmﬂ (C.
eroc re coval entl bonded

7- menber ed sat ur at

Lonetber Sana ol Bl fecarien l.‘fyk/%|(€‘r16)a"f)f1ré93f7éﬁyé'°§¥‘i/'a€'%!i'ef6 Cratdiane g or
(o el b S CeaT SUCHAGhREODGOR SO wlckth RSB, (Cxy

6al kyl ) HI® or het alcyeigalid, B4E n@a'éﬂﬁ%ﬂ%wkﬁ ?%&t(@dea}m}ﬁry @8- h)

NRi 21COCOR122 Wﬂerﬁkﬁrﬁ %oﬂm“ﬁs}r%?R“Sar%%balbhﬂy(tﬁ%d@a ﬁ]glégigraﬁ@%_the

7)cycl oal kyl, (Cl.6)a i/ 7) cycl oal kyl , - or ered aryl, Het,
(C1 ealkyl)aryl n&foge@wafpwleyﬁé@ attaghied tcaionwaS @deaerwpered saturatbd

al kyl -cycl oal kyl, h@eréoyc!'é'eéald alﬁg éﬁpoaﬁ@i A, H! gb Jsoafllgﬂ)gyi ST ydmyrRkt, R ng

optionally substituted wt 18 Januarg §
heterocycle bemg optlona!!y substituted with
20 f) NR"SCOR" wherein R'"® and R is each H, (Cm)alkyl, (Car)cycloalkyl,

(C1-s)alkyl~(03_7)_cycloalkyl, aryl, Het, (Cysalkyl)aryl or (Cqgalkyl)Het, said (C,.
.gjalkyl, (Cg_y)cymoalkyl, (C’1Ja)aIkyl-(C;;-;)cycloélkyl, aryl, Het, (Cygalkyl)aryl 'or_
(Cy¢alkyl)Het being optionally substituted with RS
g) NR"®CONR'"R™, wherein R, R""® and R'® is each H, (Ci.)alkyl, (Cs.
25 ﬁbyc[oalkyl, (Cie)alkyl-{Cs7)cycloalkyl, aryl, Het, (Cqgalkyl)aryl or (C;.
salkyl)Het, or R"® is covalently bonded to R and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R™ and R are covalently bonded together and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
30 said alkyl, cycloalkyl, (C15)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C,salkyl)aryt or (C;.
salkyl)Het or heterocycle being optionally substituted with R'™;
~-h) NR™COCOR'"# wherein R'?' and R'? is each H, (Cy.¢)alkyl, (Cs.
z7)oycloalkyl, (Cy.)alkyl-(Cs 7 )cycloalkyl, a 6- or 10-membered aryl, Het, (C,.
salkylyaryl or (Cigalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
35 (C1salkyl)aryl or (Cycalkyl)Het being optionally substituted with R




~or R122 is OR 123 or N(R724)2 wherein R123 and each R124 is |ndependently
H (Cl-6 alkyl), (C3-7)cycloal kyl, or (CL.6)alkyl- Igé@¥C|g%5 aryl,
Het, (Cl1_ 6alkyl)aryl or (Cl-6alkyl)Het, or R124 |s aIkyI) or
both R124 are covalently bonded togggher to forma 5, 6 or 7 menber ed
saturated 5 heterocycle, said al kyl, cycloal kyl, al kyl-cycl oal kyl, aryl,
Het, (Cr7..6alkyl)aryl or (Cl.6afkyl)Het and heterocycle bei ng optionally

eubstl Lt o b1 S LRI AL Rt T, gl
. ggi.‘ga: ty: gary: or(qﬁ?kyg)altdiylbcgybl_ghu(y@m(d:@:)hlkyll(csgﬁ?&agk?w Hea,(riﬂ tﬁetR 0
- 6al kyl )aryl or a | Ngrpptiona S | 4vm
10 j) COOR128 wher@ %V)k' oBXal gﬁ,oi .1??'3 i?ro%ﬂ 6
?Ej (1 C6 |6%(a: kyHle (C3_ czé/algg%}cg?aijesybge;?%d: f0rT5 Gl(cﬁilrl-rﬁarhbyﬂe)iaéwratéd
al ky t, al k¥ C
o (C1o) al KT~ (c3- HeLorerisia kgt st shoaos, AEASIEIGY pivi, Hat. Greplioarv or
giggyl )Se}qlggl ng oqt))‘éjgi;'_tf)%w-lcz]|a1!aﬁdjilhéﬁrdcylit:ledemg'bbtndi?ﬂaﬁ?gysguHts)l’iu@a5 Wéit?ﬁ}’&?»f)kwlherei n
an are , ent - G y
(Ciooya kyl (o 7y geRaraipeni el is Wik Slon tomaglontotar Gragieiic
6al kyl ) Het, or bomtyaoéﬂﬁ arryﬂblaii’(@@i@l)ml(@maim)h@nd@id aIk?Q@}rdllﬁlkyﬁnd to
~the nitrogen to '2 ﬁsattac hed to for red
sat urated het er oY e t, (g oy or (%selkwmswngaﬂpma'WHP%tﬁwﬂh§ry|

Cl- qal kyl 18 B t 1y
subst |(t utgﬁll vmyt %algelbOOK Mt@@énh)ﬁ‘? fi?Fl %aﬁt?l R‘.‘fﬂ@@lbﬁk}?%i@. %%ggﬁyl ) Het ,
al | of which bei ng)‘iﬂﬁf’?'ﬁﬂeﬂ’% Heidgsqamymr&@r \f\?t—dﬁ'k@i ef; Sﬂﬁélc Iﬂél(ﬁ3 R15 is

Cyano.  agi do, o APy REBT ORI REFCHREERY A HE ARG . 2

or -1to 3 substltsﬁ'éﬂil‘geté)élr@cqpélﬂnﬂiW@HbSt@Bteq'@llhB) al kyl or hal oal kyl ,

(C3-7)cycl oal kyl, Iﬁél\!ﬁmﬁm%ﬁ%ﬁéﬁ S8 awd@“%?ﬂ e%eﬁ:ﬁé?'{u?z—ﬁcg@, ékgﬂgr( £

het er oat om ( C2- 6 en?(/ I'oal kyl ,
al'l of \Mﬂ&h opt | OMF“)?] ml(lﬁo‘ats]a!h)rt(&iqukhal@!.@wl My, (O caRABayl ahEhei n R104 is

et . (L6l kyl ) argoREcRIEIS ol R e oy pdndd foeller iy Btpe Y\ 0
“(Cl-ral kyl)aryl omitfcgen aawmh)tmareetta@edm fooma 5 B orgummbew@atumtea R160;
: heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryt, Het, (C,galkyl)aryl,
(Cy4alkyl)Het and heterocycle being optionally substituted with R'*;
20 I} aryl, Het, (C:salkyl)aryi or (C,salkyl)Het, all of which being optionally

' - substituted with R and

wherein R'® is defined as: .

- 1 to 3 substituents selected from: halogen, OPO;H, NO,, cyano,

azido, C(=NH)NH,, C(=NH)NH(C, ¢)alkyl or C(=NH)NHCO(C,.s)alkyl;

25 or
- 1 to 3 substituents selected from:

a) (Cis) alkyl or haloalkyl, (C;.7)cycloalkyl, C.7 spirocycloalkyl
optionally containing 1 or 2 heteroatom, (C..g)alkenyl, (C..g)alkynyl,
(C1.6) alkyl-(C47)cycloalkyl, all of which optionally substituted with R™®;

30 b) OR' wherein R'™ is H, (Cy.¢alkyl), (Caz)cycloalkyl, or (Cy.)alkyi-
(Cs.7)eycloalkyl, aryl, Het, (Cqsalkyl)aryl or (C;.salkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (C,salkylaryl or (Csalkyl)Het being optionally
substituted with R"®%

c) OCOR'® wherein R'" is (C,g)alkyl, (Caz)cycloalkyl, (Cyg)alkyl{Cs.
- 35 7)oycloalkyl, Het, (Cysatkyl)aryl or (Cysalkyl)Het, said alkyl, cycloalkyl,




c) OCOR405 wherein R105 is (Cl.6)al kyl, (C3-7)cycloalkyl, (Cl-6)alkyl-(C3_
,)cycloal kyl,. Het, (Cl-6alkyl)aryl or (CL.6alkyl) Hﬁ% sal dzc@%kyl

cycl oal kyl, 18 January 2006 84 aryl, Het, (Cil-6alkyl)a r’ 6al kyl ) Het

bei ng optional |y substituted wth R'SQD; d) SR 08, sozN( R108)2 or

SO2N(R 08) C(O R108 wherein each R108 is independently H, (C1-6)alkyl,

(C3_7)cycl oal kyf or (Cl-6)alkyl-(C3. 5 7)cycloal kyl, aryl, Het,

(C1. 6al kyl )aryl or (CL. d

together and to the nitr ggl\r% %(gieml&g%&%zc Q(gl)ﬁgtt%teé ﬁ%!%s??%ﬁ%@% 6 or

7-menber ed saturated hevigh chcl e, said aI kyl , cycl oal kyI aryl,

(G ey arny o (b GRS aBingiey Besagmekiohemr gty g‘l‘
3

(C3_7)cycl oal kyl or (Clindgyendeytly-H.(8+.aplsyiciCaalcksivalkyh pg/(Cqs)Jalieyl-

(S B, (LI Sl B i e

(Cl-6al kyl )aryl, (Cl- 6atdegplentiebondedBaRiter@nd SR nitBrash de whieh tRyEse | s

By IS

coval ently bonded togetai&\r] eypigalicy, anleHat, K@@QW)&@ QMﬁ@odalkNW Qre attached

Lgcr S;Imk;‘IS a?y?r ' nﬁéﬁggﬁﬁ# @B@ﬂ) W%&?‘fﬁé@k% “)%ﬁzd glr kyIhet erocycl e

bei ng opti@nal Iy substue)uuai‘f‘m‘ whdRei6 R "zs')Hfomw@r;mm@cm&mmrmCRlla and

{Réy 6|) ZI E;fh( ?:3 (7)Cc1:y2|) %ﬁé%b Cs ﬁelpa&he%ﬁ Bg%‘éhq’aﬂ(yﬁ)ﬁfg'roq(C@ralk(@ilet and

6al kyl ) Het, said (CL. 6)m'|“k|y|H Oj\CK-)JG)aij(GQJ)k}cho,aIkyl or (Cy.¢)alkyl-{Cs.7)cycloalkyl,

. (CL-6)al kyi - (C3. 7) cycl oal k

bei ng optionally subst |E[ éﬁf ( O(ICQék WER&é%%&ﬁ B(@l(lﬂg%“lé?/ln) et

(R(1j486)R’| &9| a?gB R%)Z ' SI emﬁ(ls ka()émL (C@))a)dqalkyl 6@11%4@&0 Jclstbalkyl, aryl,
a - cyc
(Cl. 6al kyy or ¥ gg?t e/(leé@]glf'éﬁ’fl P%Gﬂé&'#&rﬁoé‘ %ﬁ{dquoﬂﬁtﬂrg nitrogen to

whi ch they ar e attac hed:dv@leﬁw sonded together ard mﬁbam@en s@aivhichtiey are _
heterocycle, or R119 ana ac e?d to fgm? g \éaé gp % ln'}/emtiaerecie saturated heterocycle, said
_ alkyl, cycloalkyl, aryl, Het, (C,¢alkyl)aryl or (C,.alkyl)Het, or
heterocycle being optionally substituted with R*®°;

20 f) NRYCOR" wherein R and R'Y is each H, (C1)alkyl, (Cs.
7)cycloalkyl, (Cy.)alkyl-(Cs 7 )cycloalkyl, aryf, Het, (C,salkyl)aryl or (Cs.
salky)Het, said (C1.6)alkyl, (Cs.7)cycloalkyt, (CH;)aIkyl-(Cg.7)cycIoaIkyl,
aryl, Het, (C,alkyl)aryt or (C,¢alkyl)Het being optionally substituted
with R"®;

25 g) NR'™CONR'R'", wherein R, R"® and R'? is each H, (C.
s)alkyl, (Csz)cycloalkyl, (Cyg)alkyl-(Cs 7)cycloalkyl, aryl, Het, (Ci.
calky)aryl or (Cysalkyi)Het, or R'® is covalently bonded to R and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R""® and R'? are covalently bonded

30 _ togethér and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C:.

- g)alkyl-(Ca;)cycloalkyl, aryl, Het, (Cysalkyl)aryt or (C.salkyl)Het or
heterocycle being optionally substituted with R'®’;
~ h) NR"'COCOR" wherein R™?' and R'2 is each H, (Cy.¢)alkyl, (Cs.
35 . 7)cycloalkyl, (Css)alkyl-(Cs 7)cycloalkyl, a-6- or 10-membered aryl, Het,




30 together.and to the nitrogen to which they are attached to forma 5, 6

or 7-menbered saturated heterocycle, said alkyl, cyclog ?%éag(%l%
6) ai kyl - (C3-7)cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or | ) Het or
het erocycl e being optionally substitigsed with R 60; h) NR12100COR122
wherein R 2' and R122 is each H, (Cl-6)al kyl, (C3- 35 .7)cycloal kyl,
(Cl1-6)al kyl -(C3_7)cycloal kyl, a 6- or 10-nenbered aryl, Het, 18 January

2006, 5 (1Pl KoD) 20 L ah R b eesahd Ryl bpafy T ot
optionally substituted wryt Memsaealwr)arm @ZCislkghtietdeaing optipndly subditated { )2

wherei n R123 and each Rwi’ﬁﬁ lrh(il(ﬁee Rl'adsy)FE R&f@%ééf{ gg:gaggﬁgécgsoal kyl,

or (Cl.)alkyl-(C3_5 7)cyc
(C1-6al kyl ) Het, or R124|ndepéﬂdeoﬂyHQ€EaalIQé)l, (@gb)cycioalkadxtdn(@’%la?alks&{@a_ coval ently

bonded toggtier L0 1 or MR Rl bl ot B OTOARRTEF L SIGBEL PRI ot or o2 ¢
(C1. 6al kyl ) Het and het eOgCyalkg) ottmtn BB ptd covalehily lsaridet ltctgsetlmaito/\iotm aFﬁLGO 10
i) COR121 wherein R127 |s ﬂ;3 I)ec Ik(y I(gﬂ( 6) al kyl
L ryouct ol kyl | aryl . ObGfentE R irgie neleroyfieCyid Ry eioBliof SkuP) %L 1Y T
((:ycI_OZiI Ky|, ar§|, He%/, ¢,<am:§gm &ley) %ﬁammryﬁmmﬂajmueﬁmtmcﬁmm | yy
substituted with R160; %{tetnraz E' rein R128 is H,
(Cl-6)al kyl, (C3.7) cyc|@ g gpriona @L@Pﬁg@é’y’ I'kyF - (C3. 7) cycl oal kyl , aryl,
I(-leCt3 : 7§ Cl- l@al Iki I I)ar yl (CC)?)(GDIEG?WI#%H;I)G‘F’ is I-S@(:)Q)e(ll@],-(ﬁé.;&)ntycwlalkyl or (Cy.g)alkyi-

cycl oa , or - cl oa Laryl, .
( C1- 6al iyl ) ar yIy and (Cl((g?gic@/?")' anﬂeﬁ%tg ﬁ?]%w %l(gﬁﬂgﬁheﬁ’tséa&j d¥n R 60:;
and k) CONR12R13 wher ei gyci3hfk§! ﬁﬂdFBt?(@éﬁ"@')a@Qﬁﬂeﬂﬁﬂme tdind égtionalB0

6) al kyl , (C3_7)cycl oal k Cl. 6) a (C3.7)cycl oal kyl, aryl, Het, (Cl_
6al kyl)aryl or (Cl_6al k%g'{t)splg'fe "‘6&‘ l%ot'h R129 and R13 are coval ently bonded

together and to the nit nqswotwcdnwwwmt%mar@ |§Ht$§@éﬂkyi C; Hoyeionmyl>, 6 or
7- menber ed sat urat ed het erocycl e, said a

al kyI cyct®al kyl, aryl, kvtﬁcssrmyﬁlyawr %nv' H(-‘&Cme%fv[ﬁmmé@heawwﬂet
sald (CH,-)aIkyI, {Caz)cycloalkyl, or(Cq.g)alkyl-{Cs 7)cycloalkyl, aryl, Het,
(Cyrealkyl)aryl and (C,salky!)Het being optionally substituted with R,
and
k} CONR'*R™® wherein R'® and R™ are independently H, (C;.

20 e)alkyl, (Cs7)cycloalkyl, (Cm)alkyi -(Caz)cycloalkyl, aryl, Het, (Cs.
salkylaryl or (Cscalkyl)Het, or both R' and R'" are covalently
bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyi-cycloalkyt, aryl, Het, (Cisalkyl)aryl, (Cy.salkyl)Het and

25 heterocycle being optionally substituted with R’

wherein R* is defined as 1 or 2 substituents selected from:

{etrazole, halogén, CN, C,.alkyl, haloalkyl, COOR'™!, SO3H,

SR161’ SOng, OR"“', N(R162)z, SOZN(R"sz)z, NR'2COR"™ or
_ CON(R'2),, wherein R"®" and each R'®?is independently H,

30 (Ci.6)alkyl, (Cs.r)cycloalkyl or (Cq¢)alkyl-(Cs 7)cycloalkyl; or both
R'% are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered.
saturated heterocycle,

35 Ris selected from (Cs.7)cycloalkyl;




25 heterocycle being optionally substituted with R 60; wherein R160 is
defined as 1 or 2 substituents selected from tetrazohgdmﬁéhgggﬁ, CN,
Cl. 6al kyl, hal oal kyl, COOR161, SO3H, SR961, SO02R161, OR169, N(R162) 2,

SO2N( R162) 2, NR162COR162 or CON(R462)881 wherein R16' and each R162 is

i ndependently H, 30 (Cl-6)al kyl, (C3.7)cycloal kyl or

(Cl1..6)al kyl-(C3_7)cycl oal kyl; or both R162 are coval ently bonded together
and to the nitrogen to which they are attached to forma 5, 6 or
7-menbered saturated heterocycle, 35 R3 is selected from (C3.7)cycl bal kyl;
1 8 January 280 Ng® GR'i wheveinrRGRY, halngemi(G1.datkyl.halgalkyh (Cgisysloakyl-o6 G ky | |

- hal oal kyl , | ; 41 h | - i
G or skas SRS BRI EBER RoRT o SR CURTQNRYELR Widrein Baplk ©
(C, . 6)al kyl), is(igipeEndsrilydd) (Kyk)athyt),(Cir)eycidaligyl or(C3s)@kyyCldaicloplky; 5 or R4 i s

Tycycl oal kg1 (R Ay el B R TSRO BRGNS,

. coval ent | y bondeaibalkyb §&tdatkyl-60ak )eyoloatkel, of batio BE¥randRhiectevalkely ondedt t ached

to forma 5, p e ; j
wner e n 5 haloPhe! e EGE AiteoBIHIALA eV ShehBEhes Biodas, bYr friimig
wher ei n R7 hasatutatedshierodedd; ni ti on as R4 defined above; Z is OR6, wherein
- R6 is H (Cl1%)al kyl being optionally substituted with: halo, hydroxy, 15

.carboxy, am no, Cl-G al koxy, Cl-6al koxycarbonyl, and Cl-6 al kyl am no; or R6
is Cl.6 alkyl kis/N oo R’ ovtwiréinp RS hibs thet saneeidafinition ab &R dglmed abpaeo, nitro, Cl-6
al kyl , Cil-6hal oal kyl, Cl1_ 6al kanoyl, -(CH2)1-6-COOR7, -(CH2)1-6-CONR/RS,
-(CH2) 1. 6-NR7R8, -(CH2)1.6-NR7COR8, (CH2)1.6-NHS2R7, -(CH2)1.6-0R7,
- (CH2) 11- SR7, M-i§ S )CRY; \BESEIN, R aad the €A defniticBGRNE HRBnedwalsnve; n each R7 and
each R8 is Hor Cl1-6 alkyl, 20 or Z is NRORLO wherein each of RO and R10 is
selected from H, Cl-6al koxy, or Cl.6al kyl optionally substituted with
hal o, hydr oxyZ ic@RfevhereimRF isdd, (Cls)8lkdlblemgyoptiGially s6iadtikded with: thatoy hydrexyd C1_6
al kylam ng; 25 pr_a_salt thei&eof 2. .The conpoun aclﬁﬁrdj ng tég.c ima1l,

yi, 164 L or IS L

wherein AY s OXy, amino, Ci alkoxy, Cysalkoxycarbonyl, and amino

 alkytaryl optionally substituted with: halogen, cyano, nitro, Ci¢ alkyl, Cshaloalkyl, C,.
-salkanoyl, {CH,)1.s-COOR’, {CH,)1s-CONR'R®, -(CH)1.e-NR'R?, -(CH,)1.s-NR'COR?,
~(CH2)1.6-NHSO:R, -(CH;)1.6-OR’, -(CH,)16-SR”, (CH»)16-SO:R’, and «{(CH3) -
SO,NR’R®, wherein each R’ and each R®is H or C, alkyl,

20

or Z is NR*R" wherein each of R? and R is selected from: H, Cysalkoxy, or Cysalkyl
opt_ibnally substituted with halo, hydroxy, carboxy, émino, Cis ?Ikoxy, Ci '
salkoxycarbonyl, and C,4 alkylamino;

25  ora salt thereof.

2. The compound according to claim 1, wherein A is NR'.
3. The compound according to claim 1, wherein M, Kand L is CH or N.
4. The compound according to claim 3, wherein M, K and L is CH.

30




3. The compound according to claim1, wherein M Kand L is CHor N 4.
The conpound according to claim3, wherein M K and L g jftlar3shok8 January
2006 87 5. The compound according to claim1, having the foll'ow ng
formulae: O Ila llb 5 or Ild wherei7R, R2, R3 and Z are as defined in
claiml. Ilc 6. The conpound according to claim1, wherein RL is selected
fromthe group consisting of: Hor (C -6)alkyl. 7. The conpound accordi ng
to claimb®, er ei j - [ I ' I 8. The
conpound acc\gg'di ngﬁt]%oc g?ﬁ“?%ﬁ%‘?i?ﬁ‘ﬁﬂ hsavﬁifgotpé fﬂ(ﬂ‘g“ﬁqé.for eae(':orrpound
according to claim8, wherein R is CH3. 10. ¥he conpound according to
claim1l, wherein R2 is selected from,_H, n, (C2-6)alkenyl,

(C5_7)cycl oal kenyl, 6 or 10-nermbgsed ar r Het;* wherein (C2-6)al kenyl,
(C5_7)cycl oal kenyi, aryl or Het is opti |y substituted with R20, wherein
R20 is defined . as: - | to 4 substituents selected from hal ogen, NOZ,
cyano, azido, C(=NH)NH2, C(=NH)NH(& .6)al kyl or O(=NH) NHC. O(C, . 6) al kyl ; or
18 January 2006 88 - 1 to 4 substi tuents selected from a) (Cl.6) alkyl or
hal oal kyl , (C3_7)cycl oal kyl, (C2-6)al kenyl, (C2-8)al kynyl, (C1-6)
alkyl-(C3.7)cycloal kyl, all of which optionally substi tu,ed with R 5; Db)

ORi 04 wherein R144 is H (Ll-63 (C3.7)cyR| oal kyl, @r (Cil-6)al kyl-(C3_

‘5 7)cycl oal kyl, aryl gt < » Said alkyl,
cycl oal kyl ,
R3
lib lic
R} 0
\ N
R |
=
5 o F
iid
~ wherein R', R?, R® and Z are as defined in claim 1.
6. The compound according to claim 1, wherein R is selected from the group
consisting of: H or (C;g)alkyl.
7. The compound according to claim 6, wherein R! is H, CHs, isopropyi, or
isobutyl. '
10
8. The compound according to claim 7, wherein R' is H or CHa.

9. The compound according to claim 8, wherein R' is CHs.

10.  The compound according to claim 1, wherein R? is selected from: H, halogen,

(Cas)alkenyl, (Csz)cycloalkenyl, 6 or 10-membered aryl or Het; wherein (Co.g)alkenyl,
- {Cs7)cycloalkenyt, aryl or Het is optionally substituted with R%, wherein R? is defined

as: .
- 1 to 4 substituents selected from: halogen, NO,, cyano, azido, C{=NH)NH,
C{(=NH)NH(C,.)alkyt or C(=NH)NHCO(C,)alkyl; or




aryl, Het, (Cl-6alkyl)aryl or (Cl-6al kyl)Het being opt i onal |y substituted
with R150; c) OCOR 05 wherein R105 is (CL.6)alkyl, ?M 6ky|
(C1-6)al kyl-(C3_ 7)cycloal kyl, Het, (Ci-6alkyl )aryl or

said al kyl, cycloal kyl, aryl, 10 Hetgg (Cl.sal kyl)aryl or (C1- 6a| kyl) Het
being optionally substituted with R150; d) SR18, SO2N(R fl18)2 or

SE2N(R 08) C(O R 08 wherein each R108 is independently H, (CL.6)alkyl,

(C3_7)cycl oal kyl or %CJ.%@%S@ L{éﬁﬁeg%%te@fﬁ%gl oal kyl, aryl, Het,

(C1-6al kyl )aryl or S bot i R108 are coval ently bonded
together and to the) (ﬁ»'h%)raﬂg‘bornainalkyl €0 Adyelpaliyie(Giclaicngld(Q.q)akynyh (€45), 6 or 7

- 15 menbered satura I wryl, Het C1
6al kyl )aryl or (Clélgﬂ (§ ﬁ_ﬁgfa}f(&ll gl?'l%f‘@%&%‘ al%sﬁ%aé 'tg%fjwhﬁl yysubst [ tu'g ed
with R150; e) NR' bRDIQz\AMmr@m R'RisH, (C$5d+kyl)(@13y)cﬁt)iailkwqr(cgialw-(:@;cl oal kyl

(CL a1 kyi 3 ot andorBsE =B ek, Eihan Siyps P Bt ardiames or
(C1-6)al kyl - (C3 7)arry|§:_l-leﬁ,|(®¥dalk_yadryllor (Clialkyig8t. Beihls ypliaraly subs(itGledéatiky| ) Het
COOR'5 or SO2R'$whefsgin R115 is (Cl-6)al kyl, (C3_ 7)cycloal kyl, or

" (C1-6)al kyl -(C3. 7)¢Cycl oal kyl, aryl, Het, (Cl.6alky.l)aryl or (Cl_

6al kyl ) Het, or botg) M‘@%%RR&%% (@g)@lkgmd;%)dgaaglgpj (o grikipgc,and to the

it Lo i e L o -Shalo AP T

(Cl-6al ky{g Het, orfeth &émﬁ@l mﬁﬁﬁﬂ)}mﬂb@m?ld Mor%ﬂ?%&tbétnuh&ﬁwm RM%R 50; f)
'NR"6COR17 V\/nerel n R11 719& 0 8? al kyl C3_facycl oal kyl ,
(C1-6)al kyl - (C3_ 7)®y§Roa|$8/4N( Nyor SR DB W%{F‘?Pcfbﬁ (©1- Gal kyl ) Het ,

d (CL_ . 6)al l
bt (CIT6al Kyl arn sﬁ"%%)%@‘%ﬂ‘ty‘b; LT T
Wih 2 50: ) N TRl aD OuftarakyOHRE or Dt 10" FHICRERIY boRadh H

(Cl-6)al kyi, (C3_to étﬁarvéda%memtr&éé%témqtdmhe;(&‘éa&@a'édte%rkrvé5 &byt Het,
(CL. 6al kyl aryl or yl ) He i's coval ently bonded to R119

and to th® nit rogéﬂemaefﬁﬁ.sewrat@%@t’e@cwmawcﬂ@& ayeloplylrary, Het. (Cor
7-menber ed sat ur at smynbmwr@@,yesikmué’t%rﬁéte%%c:@%m@%ﬂoﬁaugsewﬁlt@@why bonded

together and to t he nitrogen to January 2 t hey are attached
to forma 5, 6 or R?’ trenber ed saturated heterocycle;

e) NR"MR" wherein R"' is H, (C1.s)alkyl, {Cs.s)cycloalkyl or (Cy.6)alkyl-(Cs.
ncycloalkyl, aryl, Het, (Cysalkylary! or (Cy.salky)Het, and R is H, CN, (Cy.

20 e)alkyl, (Cs.z)cycloalkyl or {Cy.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cisalkyl)aryl,
(Crealkyl)Het , COOR™ or SO,R"* wherein R is (Cy.5)alkyl, (Cs. 7
7)cycloalkyl, or (Cy6)alkyl{Cs.7)cycloalkyl, aryl, Het, (Cy.satkyl)aryl or (Cy.
salkyl)Het, or both R™" and R"** are covalently bonded together and to the
nitrogen to which they are attached {o form a 5, 6 or 7-membered saturated

25 heterocycle, said alkyl, cycloalkyl, aryl, Het, (C.salkyl)aryl or (Cyalkyl)Het, or
heterocycle being optionally substituted with R,
f) NR"COR™ wherein R"'® and R" is each H, (Cys)alkyl, (Cas)cycloalkyl,
(Cys)alkyl-(Cs 7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (Cqgalkyl)Het, said (Cy.
s)alkyl, (Cs7)cycloalkyl, (Cig)alkyl-(Caz)cycloalkyl, aryl, Het, (Cysalkyl)aryl or

30 (C1.eatkyl)Het being optionally substituted with R'®;

| a) NR'"CONR' R', wherein R', R"? and R'? is each H, (Cy¢)alkyl, (Ca.
7)eycloalkyl, (Cis)alkyl-(Cs7)eycloalkyl, aryl, Het, (Cqqalkyl)aryl or (Cs.
ealkyl)Het, or R" is covalently bonded to R"' and to the nitrogen to which
they are attached to form a5, 6 or 7-membered saturated heterocycle;

35 or R"® and R'® are covalently bonded together and to the nitrogen to which




said al kyl, cycloal kyl, (Cl.6)alkyl-(C3_7)cycloal kyl, aryl, Het,

- (Cl-6alkyl)aryl or (Cl_ 6alkyl)Het or heterocycle be| ' 6 Y
substituted with R 59; h) NR12i COCOR 22 wherein R 2 qg]%wg@ each H,

(G -6)alkyl, (C3 5 7)cycloal kyl, (Clgg)alkyl-(C3.7)cycloalkyl, a 6- or
10- nmenbered aryl, Het, (Cl_ 6a| kyl)aryl or (G .salkyl)Het, sai d al kyl,
cycl oal kyl , al kyI cycl oal kyl, aryl, Het, (CLl..salkyl)aryl or

(ClL-6al kyl ) Het bei nmepafel@taahéd/tos&wa Btslbﬁﬂnwrﬁdbréal&ura% rl%%&@cayc% OR123 or.
N(R 24) 2 wherein R123 %nd each R 24 is mdegen ent |

(C3_7) cycl oal kyl, o3¢ @kylggyaiorin. (Gaalabytitorisusingiky, %flylrlet éqétealkllﬁﬂl o (4.
6al kyl )aryl or (Cl_‘i@ﬂdyljb[éf)dﬁﬁbterﬁydg:b%ﬂjglcﬁm%l rsu@tﬁ'te@ﬂ“fkhs)’ or both R124

are covalently bonded 1‘,29 etherto forma 5 ered saturated

heterocycle, said aMk)R” €QEORT mwereimRiZ) png RET iscadehiH, (Grajalkyl.HBS.,
(Ll o) o ol 0o 61165 00008 LD,
Eg é) ICKC: ;)al klyl orsaﬂ‘marﬁ)oé(@ysﬁk("wt Salt!;alk)'icgwlank9Ikyl~cm:lyatl<¥u-?yl gceett
a ar or X
(CL. 6al k§|)ar¥| or q(léa @’FM’I‘% ﬁa"%@“%*g@%“%%“ﬁiﬁﬂ ﬁx{efjtwd &% th R150;
j) COOR128 wherein Bis @R O(MR &)-avhepein R’éana)eemRt}éiskqdependenuyH
Or(CL S Akl (C3 (@) MR todtf lor EElepoh S S HEL (.
grl(ﬁsll GLZHIQ%I ( C3_BalsylEnd o (Galsalk)Helt, orm@;{‘3 is Q@Qrﬁﬂﬁﬁdlay@rqggggrﬂz‘gﬁm 20
a t ein (0] erein
R 29ya31d RI30 are P;hbe%@hdb\é ?%””ﬁb#“h?%@q%%% Ey&??&?rabﬁrc%\‘%”f%éﬁl
(Cl1- 6) al kyl - ( C3_7) dwtarestleys$aid alkyl] cycldetiyl, &- c@elbklyi/l)awHet)(C{e@ksd)aryl or
oLt ogen o wni oh (R AR aRo el N ot bE ey gk e"‘é‘daQSt Urat od
2?: hgtlerk olcycl eI sau)dCé]R{z]Iwhecqm:leéisH-yI(C@hlkyll @y}c&@@élkwbr(@mﬁlkyl-
1- r n opt | on
gubst?t tdd wth R 6"’0?@? 1#3‘%(5? qk‘@f“g @'ﬁ%‘&%’ VLGP 9’P(¥[Het al |
of }/\/ﬂl CBI bei ngloltOt Emhd*dtMQ&lh@hM M(e%aﬂt hfeﬂa&ﬁg ﬁwlitfhbw éubBﬂtﬁ%dlvﬁth R150
rerera = 0. I uent ee rom al o or
22| do; ory 30 -1 t!ﬁﬁég Y"f’?rﬁ '§é’1 g‘é‘t ky. r@h‘ﬂ‘“ﬁ’j"aﬁ‘@ﬁ‘)ﬁ% P'K!ﬂ‘r(cer
“hal oal kyl, (C3.7) cy)cymdwlary: (Ha @.gélm)aWa or§c§;§al@m4elﬂ§a)d (cm)éfﬁgah&iﬁm

| kyl - (C3.7 | oal kyl pt bstituted
: 8?1%4 \(/vherel) (r:ly%' 827)&5!‘?@'@& ef'(%@e?ia'wr(ﬁGFYCIQCO@fﬂ‘?’VﬁB@*&QSZﬂd{%J'ky?BM andiGy! or

cycl oal kybpopt i onagdlw)ﬂubﬁélhé shtRAaNy dubstithRRiwith R™;
k) CONR™R™ wherein R and R™ are independently H, (Ci.s)alkyl, (Cs.
7)cycloalkyl (Cm)alkyl -{Cs- 7)cyc!oalkyl aryl, Het, (Cysalkyl)aryl or (C;.
salkyl)Het, or both R'? and R are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
25 - heterocycle, said akkyl, cycloalkyl, alkyl-cycloaltkyl, aryl, Het, (Cysalkyl)ary,
(Cisalkyl)Het and heterocycle being optionally substituted with R
I} aryl, Het, (C1-6alkyl)aryl or (C1-6alkyl)Het, ali of which being optionally
- substituted with R, wherein R' is preferably:

b)

< 1 to 3 substituents selected from: halogen, NO,, cyano or azido; or
30 - 1 to 3 substituents selected from:
| a) {C1.6) alkyl or haloalkyl, (Cs.7)cycloalkyl, (Ca)atkenyl, (Cos)alkynyl,
(C16) alkyl-{(Cy.7)cycloalkyl, all of which optionally substituted with R
b) OR'™ wherein R"™ is H, (Cyalkyl) or (Cs.7)cycloalkyl, said alkyl o
cycloalkyl optionally substituted with R
35 d) SR'®, SO,N(R'™), or SO,N(R'™)C(O)R™® wherein each R'® is




35 d) SR 08, SO2N(Ri 08)2 or S2N(R B) C(O R 0S wherein each R108 is 18
January 2006 90 i ndependently H, (Cl.6)al kyl, (C3-7) cyqbq%&%m&

(Cl.6)al kyl-(C3_ 7)cycloal kyl, aryl, Het, or both RL08 are covalently
bonded together and to the nitrogen g which they are attached to forma
5, 6 or 7- nmenbered saturated heterocycle, said alkyl, cycloal kyl, aryl,
Het and 5 heterocycle being optionally substituted with RL60; e) NR111R112

wherein R11 is H, (Cl. 63k denfdf ( .)ﬂ(y Rl &Y v 8P 1 _(ds§ H,
(C1.6)al kyl or (C3. 7)cycPoa yP, glr &E 1%\/\%yelre n"RL1I5 7iIs

(CL.6)al kyl or (C3.7)cydfuigaliyl. anbrHeboripotkiR™ sare crealenilydondediogatheyandonded
together and to the ni t{oqggﬂit%pemmﬂ{@lgigfg&tagt}%fa@gﬁﬁn %%é%grﬁprna 5 6 or

7- menber ed saturated heterocycle, sai et erocycl e
bei ng optional |y substingmnberegsaturfed beterdoycipRiegakil1gycloptkylepml, Rebanthd R117

Is each H, -(Cl-,,)al kyl : +Sal4d, ®) al kyl and

(C3-7) cycl%gl Kyl L2 ny %%%ﬁ%%ﬁ?)@gﬁ@é‘t%m&ﬁ%ﬁ%dﬂﬁ 1660? 15" g)

NRI 8CONRL19R12, wher ei ne)RN&'"'RY 4 gheneth R1'Ie H, 60 )dityl, by (TGicyclodkyikgnd RY?
(C3_7)cycl oal kyl, or R118,i I I d s 3 m trogen
to which they are attac'%z-ld (?’6”(‘?)8 ig)(?lrﬁ?zé%’?jc)}éf&gﬁﬁ?g&r%g)ﬁe#Z(?a?"g;t ‘8?%’1{36221 )
het erocycle, or R 19 and(®ldakyaoe(GoatieakiyorbothdRd! andoR¥t srercosalenttyo t he

0T Bttt S0 L1 BEBRLI sy el Ryl ARERELF
optional | yosubstituted b 5660 7-@mbﬁ&@$@@@®?ﬂlﬂemﬁml@isaidm is H,
(Ch o)l kot o ) Vel Bakdidy n st IS BRSHARECS,
R123 and each R124 is ifjdeRIQERY1 wherein R '*@6d ROUlikyaoh lar(CealkaryCd. oal kyl ,
aaturated het orocyel o iR CroaRFmpsH kR fefeli g o o
optional Iy substituted substuletiéath R} COR127 wherein R127 is H, (C9.6)al kyl
Substi Tul S i th K bor SoNfy RN 8 R 1 5 AR e85 Gy or
(C3_7)cycloal kyl, said galkyl or (Cy7)cycloalkyl, or R' is covalently bonded to R and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R'* and R'*® are covalently bonded
together and to the nitrogen to which they are attached to form a 5, 6
20 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, and
heterocycle being optionally substituted with R™;
- h) NR'™'COCOR"2 wherein R™' is H, (Ci.)alkyl or (Cs7)cycloalkyl,
said alkyl and cycloalkyl being optionally substituted with R, or R'?
is OR'® or N(R'#*), wherein R' and each R'* is independently H,
25 ‘ (Cysalkyl) or (C37)cycloalkyi, or both R are covalently bonded
together to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl and heterocycle being optionally substituted with R'®®,
i) COR' wherein R*¥ is H, (Cy.)alkyl or (Ca.;)cycloalkyl, said alkyl
and cycloalkyl being optionally substituted with R*®;
30 j) COOR"® wherein R'2 is H, (C,.g)alkyt or (Cs7)cycloalkyl, said
' (C16)alkyl and (Cs.7)cycloalkyl being optionally substituted with R®%;
and
k) CONR'®R™ wherein R' and R™ are independently H, (C+.
o)alkyl or (Cs7)cycloalkyl, or both R' and R™® are covalently bonded
35 together and to the nitrogen to which they are attached to form a 5, 6




(Cl.6)al kyl and (C3-7)cycl oal kyl being optionally substituted with R160;
and k) CONR129R130 wherein R129 and R130 are independenR h%%ﬁﬁﬁﬁg%- 6) al kyl
or (C3_7)cycloal kyl, or both R 29 and R130 are coval ently bonde 35
together and to the nitrogen to whichlyithey are attached to forma 5, 6 18
January 2006 91 5 10 or 7-nenbered saturated heterocycle, said al kyl,

cycl oal kyl and heterocycle being optionally substituted with R160; wherein

G 6al Ryl hat oat Ryl , CEEDegEreR H B gter %%mg@a@?%?m&'femmz
or CON(R &)2i wherein iRdébcysielbeingoptiorabpsubstitutedeidrRiEht |y H (Cl$al kyl ,

(G.7)cycloalkyl or (G _ 6)\%\%&5#‘@3Zétﬁ@éﬁ'a%al'é%éu\%gﬁtggrﬂ%Eg@ét@&frﬁu‘ne

coval ently bonded together an o the AItrogen to are at tached
to form a 5, 6 or 7-nenber ethlegery Chi Edsdtiat, drloaliyl] BOOR!®, ORE! dRFBuNd

opt 1 onal Iy monosubst  tut ed. oPORRELEEV T gl w1 SWECT F veE Rerenfi e 11 om
the group consisting of. hal esptrR"*HaindepdndbntyN3, (Cas)alyl, (@s.)eyclddkyRor (251 ) k)
(0 Fya1 kol ont Forally subst i WLt o Gita A Bl Sl ©
i ndependently H, (Cl.6) al kyltogetté&Rand)toyad migdden! to whichRadyPare aittGehedrto form
,10_ menbered aryl, Het, (CI.6) g,l &Y 7.3 ¥bered saturated heterocycle.
10
11.  The compound according to claim 10, wherein R? is selected from: aryl or
Het, each optionally monosubstituted or disubstituted with substituents selecied from
the group consisting of: halogen, haloalkyl, Ns, or
a) (C1)alkyl optionally substituted with OH, O(Cm)alkYI or SOC45
alkyl);
b) (Cis)alkoxy;
e) NR'"R"'2 wherein both R"" and R'*2are independently H, (C.s)atkyl,
15 (Ca.z)cycloalkyl, or R'2is 6- or 10-membered aryl, Het, (C,5)alkyl-aryl
or (C.s)alkyl-Het; or both R*"' and R"2 are covalently bonded together
and to the nitrogen to which they are attached to form a nitrogen-
containing heterocycle, each of said alkyl, cycloalkyl, aryl, Het, alkyl-
n aryi or'a!kyI-Het; being optionally substituted with halogen or: -

20 - OR™ or N(R'®), , wherein R'®" and each R"® s
independently H, (C1.s)alkyl, or both R*®2 are covalently
bonded together and to the nitrogen to which they are
attached to form a nitrogen-containing heterocycle;

1) NHCORY wherein R" is (Cy.¢)alkyl, O{C1.5)alkyl or O(Cs7)cycloalkyl;

25 i) CO-aryl; and
| k) CONH,, CONH(C,.salkyl), CON(C;.salkyl),, CONH-aryl, or CONHC,.
ealkYI‘arYI.

12.  The compound according to claim 11, wherein R? is aryl or Het, each
optionally monosubstituted or disubstituted with substituents selected from the group
consisting of: halogen, haloalkyl, or

a) {C,.6)alkyt optionally substituted with OH, O(C,_s)alkyl or SOAC;.




or (C.6)al kyl-Het; or both R111 and R112 are coval ently bonded toget her
and to the nitrogen to which they are attached to for i -

cont ai ni ng heterocycle, each of said al kyl, cycl oal kymggﬁ}ﬁ%ﬁ al kyl
aryl or alkyl-Het; being optionally ggbstituted with hal ogen or: - OR161
or N(R162)2 , wherein R161 and each R162 is independently H, (Cl.6)alkyl,
or both R162 are covalently bonded together and to the nitrogen to which
they are attached to form a nitrogen-containing heterocycle; NHCORL17
wherein R117 is (Cl-6) aﬂaw‘b O(Cl. 6)al kyl or Q(C3.7)cycl oal kyl ;

6al kyl -aryl. CO arh)l ; aftsBRNKkR an@ONH( C1. 6al kyl ), CON(Cl- 6al kyl ) 2,

CONH-aryl, or CONHG 1 1be conmpoun fcor ding | e(aln R2 is
aryl or Het, each eopti'ﬁﬁgl y WRH 'Et#‘gg’l tuf%@#oraré?%%bﬁﬁnﬁ%gd v?n‘ﬁiaﬂeyn
substituents sel ected f(QGancydiealiy,anR'*¢obsorsiOimgnisdred hed, dipt(C bakgarfy| , or
January 2006 92" 8al kyt) o Copareriah Sthelh b i) Siedialadd oo diogebe,
Rll'6 and TélZa;rte) ingep%ﬁﬂb}:ﬂée/nihb%rﬁb-v@?iékﬂ t:h;j/ arela(thSrle?:)mfcct;inoghkmberll-or R112
is 6- or -menbered ar Het -6) a -ar. or - yl.- Het; or
both R11 and R112 are cRMAIRIAY et Mﬁénea[cﬁggzﬂé@Ikglgayq%qﬁyﬁgn%ﬂe:i,oadlgﬁetO
which they are attachedarioriafdyrMét; bf beingetionam dubsituied wittiatogeysore, each of
sad alkyl. eycloalkyl, aryl okl o QL. R Rl Bk gl Peine
optionally substituted w og D72 or , erein

and each f§l62 is 10 i ndependggddendehtiy(HEXCE)@kitydr.bodi R1504de ddldigntyr e
covalently bonded together and to tﬂf%glgé{o[gen_to whi c%ﬁr%g]%ééare attached

to forma nitrogen-contai ni RPHeE K95 ojtge niffogen iy Ebrding to
claim 12, wherein R2 i s phensdachéd @ fo@h 8 hAgeh-Lontadingictstotycem 15

13.  The compound accordihg to claim 12, wherein R?is phenyl or a heterocycle

selected from:

Ny, N N
Lo O

S , all of which optionally substituted

E

as defined in claim 12.

14.  The compound according to claim 1, wherein R? is selected from:
H, Br, CH=CH,,




as defined inclaim12. , , , , and v 1-1 , all of which optionally
substituted 14. The conpound according to claim 1, whengiy, R bsosel ect ed
from H Br, CH=CH2, HNYO HNfi0 20 , OH LN NL5' OH, 18 January 2006 93
HN S HN 2N HN S \Y, HN N H 5 HN HNgd8 NH2 -NH, -NO2 18 January 2006 94 5
C :

’ b

§7TNA 57N S/?/ N

I H,N

] H] ]

L AR ¢




CF3 ;, ~ NNN-I ONH2 NH2 H2 NH2 NH2 t $ , and Ow Owe 15. The conpound

according to claim14, wherein R2 is selected from O0--8 52080 M N HN
~~ HNHV HN NN /111N 00 a HN 18 January 2006 95 oNH NH 2" NH2 CH3 Owe

CF3 nl NOand, OC1 94

P85 5080
POPT G RE D

:,~ s

3 s L

The compound according to claim 14, wherein R? is selected from:

f@m@w%n“éé




16. The conpound according to claim15, wherein R2 is selected from 5 NH 2
,and Ove , NHZ 17. The conpound according to claim1, \i\,F %lra%ﬁ% i's

cycl opentyl, or cyclohexyl. 18. The conpound according td C imf wherein
Zis OR6, wherein R6 is H  (Cl-6)al gyl being optionally substituted with:
hal o, hydroxy, carboxy, am no, Cl-6 aI koxy, Cl-6 al koxycarbonyl, and Cl-6
al kylamno; or R6 is Cl-6 alkylaryl optionally substituted with: hal ogen,
cyano, nitro,.Cl- al kyl, Ci-6hal oal kyl, (i .6al kanoyl, -(CH2)1  6-COK7,

- (CH2) 1- 6- CONR7Ra, 18 January
2006 96 NHSO2R7,

- (CH2) 1. 6- SC2NRTY N s Fhor (CEnG | or Z
i s NROR1 wher ej ram __H, |Cj, 6 Xy, ofr
Cl-Bal kyl optipnally subjstit vvit hydr oxy] car oxy, am no, Cl-6
al koxy, Ci alYeoxycar bWyl , “andNti - 6 aI kyl am®b. 18. ThéMeompbund

accordlngto claim 18, Wnerean|s "OH or O(Cl 6a|ky| or Zis NROR O
wherein RO is Hand R o |s H%‘P Cl al kyl . 20, The cofrpound according to
claim19, wherei-f«Z ig*OH. accor |ng oxcl

,Cy

, sel ect ed
from conpounds \rj or Na
bel ow. pa. cycl ph/g yl|

cyc hexy c cycl ohe n¥|l H1

16.  The compound according to claim 15, wherein R? is selected from:
| . e 2;?/
= oy <
LB ROEO &
& L @-/ 3 \LO ¥ L] L ¥

CH,
NN Y )y
| = IN =~ = = I/ =
NH, TUNH, N CH, OMe ' F oo ' :
NN =
/\LS HN
: N 2
sHe B
O, N N~ ndO

1 s ar

—Z +

17.  The compound according to claim 1, wherein R® is cyclopentyl, or cyclohexyl.

18.  The compound according to claim 1, wherein Z is OR®, wherein R%is H,

(C1e)alkyl being optionally substituted with: halo, hydroxy, carboxy, amino, Cis

alkoxy, Cy.galkoxycarbonyl, and C,¢ alkylamino; or R® is C alkylary! optionally

substituted with: halogen, cyano, nitro, C, alkyl, C,ghaloalkyl, Cysalkanoyl, -(CHa).
© ¢COOR’, (CH;)1.5-CONRR?, -(CH,)1.s-NR'R?, -(CH2)1.6-NR"COR?, -(CH)1.6-




11 108 1 N-Me cyclohexyl OH 18 January 2006 97 N ............... _------

----------- -- === 1-

..... 117 N—I\/E cyclopentyl 0493518 N-Me 119 N Me 120 N—I\/E 121 N-Me 18
January 2006 98 Cpd. ARZR3Z 122 N-MeXcyclopentylOH N fHN E E 123
N-Mellj: 1. ontlOH N HN 124 N Me511 cycl opentyl CH

NHSO,R, <{CH,)1.6-OR”, {CH2)1.-SR?, {CH2)1.6-SO:R, and (CHy)1.6-SONR'R?,

wherein each R” and each R%is H or Cy alkyl,
or Z is NR°R"® wherein each of R® and R" is selected from: H, Cy.alkoxy, or Cysalkyl
optionally substituted with halo, hydroxy, carboxy, amino, C, alkoxy, Cy.

salkoxycarbonyl, and C, alkylamino.

19.  The compound according to claim 18, wherein Z is OH or O(C,alkyl} or Zis
NR°R" wherein R?is H and R" is H or C,.salkyl.

20.  The compound according to claim 19, wherein Z is OH.

21. A compound according to claim 1 selected from compounds of formula:

O
wz
R \
R®

wherein A, R%, R® and Z are as defined below:

Cpd. A R? R® z
#
101 N-Me __phenyl cyclohexyl | OH

102 | NH- cyclohexyl | OH
0

103 NH N cyclohexyl OH |;
\ .
(o]
104 NH @/% cyclohexyl OH |;
S
105 NH Br cyclohexyl OH |,

106 N-Me cyclohexyl OH |;

O

107 | N-Me | Syciohexyl | OH |;
@)z
(¢

108 | N-Me AL cyclohexyl | OH |;




N 125 N Me} 1lcycl opent yfOH 1 IN h 126 N- MeS~cycl apentyl OH N 127

N- Mecycl opentylOH X rIFtN 1 3 128 N Mecycl opentyl OH
----- -- ...... cyclopentyl OH { I\Ilsl\/grg]aﬁ{?[%%

N- Mecycl opent yl OH HZN 131 N- Me. HN (2fyc opentyfOH z | ----------- 18
January 2006 99 Cpd. ARZR3Z 132N- Mecycl opentyl OH 133N Mecycl opent yl OH

Cpd. A R? R® Z
#
109 N-Me (/:'\i)—% cyclohexyl OH
A\
N —
110 NH cyclopentyl | OH };
@)é
(o]
111 N-Me cyclopentyf | OH |;
o
o
112 N-Me = cyclohexyl OH 4
S
H,N
113 N-Me — cyclopentyl | OH |;
i/
H,N
114 0 cyclohexyl | OMe ;
@)%
oH | b/
N _

115 N-Me / '*{ cyclopentyl | OH |;
116 0 cyclohexyt | OH |
@/\’5

CH o /
N
117 N-Me S /\5/ cyclopentyl . OH ;
118 N-Me S\ N cyclopentyl | OH i;
e
_ 57 N "
119 N-Me S/y cyclopentyl : OH |;
| j
HN\
120 N-Me s/\>/' cyclopentyt | OH ;
3
HN
12.1 N-Me S\/y cyciopentyt | OH ;
P




134N- MeN- M - cycl opentyl OH 135N Mecycl opentyl OH 136N MeN cycl opentyl OH ; -

Br 137N-Me\cycl opentyl OH / 138 1R Jar
139N- MeS~ cycl ohexyl OH ~- N H2N 1408/ cycl opent

S\ cycl opent yl

60 1410

;I cycl opentyl OH 142NHcycl ohexyl OH 148CCNcycl ohexyl OH OH N 144 N- Me\

cycl opentyl CH } Cl

Cpd. A R? R’ Z
#
122 N-Me S/y cyclopentyt ;| OH
P
HN
123 N-Me :  icyclopentyt | OH
87 Ny
b
HN
O
Ve
124 N-Me s\ cyclopentyt | OH
j\ )L\N
N
0 H
125 N-Me .icyclopentyl | OH
Ny
N
0 H
126 N-Me cyclopentyl | OH
AN
N
0 H
127 N-Me ; cyclopentyl | OH
Ny
HN
N—
/s
128 N-Me 0 cyclopentyl | OH
/’:)\=
N~ :
129 N-Me ES ' cyclopentyl | OH
D
N
130 N-Me Q_f cyclopentyl | OH
H,N
131 N-Me cyclopentyl | OH




145NH / \cycl opentyl OH | 18 January 2006 100 146 ONcycl ohexyiOH OH/ N Br
147 1- N-Me\ cyclopentylOH/ ; O 148 1 N Mecycl opentyl [ 149 0/ \
SRR

cycfohexyfOH Br (OH N 22. A conpound of fornula: 5 A R, R3
and Z are as defined bel ow 99
Cpd. A R* R® Z
#
132 N-Me cyclopentyl | OH |;
o
s
133 N-Me N cyclopentyl | OH |;
7\
134 N-Me Nz= cyclopentyl | OH |;
\ 7/
135 N-Me N cyclopentyl | OH |;
O
=
136 N-Me N cyclopentyt { OH |;
Br /N
137 N-Me N cyclopentyl | OH |;
on—( N
2
138 S cyclopentyl | OH |;

|\
/2|

139 N-Me s/\>/ cyclohexyl | OH |;
).
N
H,N
140 S cyclopentyl | OH
Q)%
‘ : o : _ :
141 0 N - lcyclopentyl | OH §;
A\
142 NH N cyclohexyl OH §;
7\
143 0 N cyclohexyl OH
7N\
OH _
N
144 N-Me N cyclopentyl | OH |;
/A
145 NH cyclopentyl | OH |;

l\




conpounds of formula:

as defined below Cpd. AR RZ 2 N Mephenyl
and 24. A conpoundeof the fornula I

N- MeOcycl ohexyl OH ;
1,
replication.

- AR2 23. A conpound according to claim1l selected from

0 18 January 2006 101 5 wherein 1A 1.Rery Booeand Z are

or a pharmaceutically acceptable salt thereof,
25. A pharnaceuti cal

cl ohexyl OH w 202

according to claim
as an inhibitor of HCV
conposition for the treatnent or

prevention of HCV
of formula | acco

pal
B

CTigf, €O
to clain

n 1, or a phar

MpriSigeyan—gf fegsive

maceutical l'y

alpou

t of a conpound

accept abl e salt

t hereof, and a ph
conposition accor
agent. 27. The ph
said i munonodul
winterferons. 28

di ng

B.I’»MBC

ar mac
At ory
T

aticglTy

to pl im 2
e of[°
agent I's

he Mhar mag

e
C

daCccCe

%Io!h‘é‘kyi

rising
ording t
n a-, O-
)sition a

fron
conpg

sel ec
euti cal

:UOH 1
b cl a
8_
ccord

Y-

o147
di ng

further conprisin
conposi tion accor
HCV pol ynerise. 3

further conprising an

0. The phar mace

bavNee or
to claim2

i nhi bi tor

@nan \ne.
5() t h&
utical_c

of ot her

&Rlopdiitel
npr i si ng
5ition ac
/ target,

npas
HC\

D @A
ano
cor di
sel e

“348

hel i case, pol yner

et gl orTa

cyclopentyl

OH

149

cyclohexyl

OH

22,

wherein A, R? R*and Z are as defined below:

Cpd.
#

A

R? R®

150

N-Me

7R

OH

23.

1e pharmaceuti cal

I mminonodul at ory

m 26, wherein
and
ng to claim25,

aceut i cal
[
ng to claim 25,
cted from

her i nhibitor of

¥

:and

A compound according to claim 1 selected from compounds of formula:




and | RES. 10 18 January 2006 102 31. An internediate of formula (1 a) or (1
b): 0 OPGla or wherein K, L, and Mare as defined |n1§5almlzoolb OPG Ais
0, S, NRL, or CRl, wherein R is as defined in claiml, "~---- gpresents
either a single or a double bond, 5 s NR3 or CR3, with the proviso that
one of Aor Bis either CRL or CR3, wherein R3is as defined in claim1,
PG is H or a carboxy protecting group and X is a metal. 32. A process for
produci ng co (iii) 10 wherein A B, K L,

M PG and X mél%%%qif Iqzll’hl%%c élél &rir%@fgbgagé herein R2 is as defined in
claim 1, conprisingpd.a) coﬂpl ing, in RRe presencR®of la #etjal catalyst, a
base and an additiv# i:n an appropriate solvent, internedijate (1a)
according to clain2GL,; w NMd2- X. 3ZheAylpr ocegsiohexyl pr @Hici agd conpounds of

formula (iii), O :OP®15 (NiMg wherein B, |c¢clohexyM | &l PG are as defi ned
ﬁ?ﬁé%

in claim31l and whereiin R2 is as iniclaiml,| conprising: a)

coupling, in the presence of a et atal yst, a basel and jan additive in an
appropri at e sol vent;—i'nternedi-ate—(1b)y—accordi-ng-to-ctarm 31, with R? X,
wherein X is

24. A compound.of the formula [ according to claim 1, or a pharmaceutically
acceptable salt thereof, as an inhibitor of HCV replication.

25. A pharmaceutical composition for the treatment or prevention of HCV
infection, comprising an effective amount of a compound of formula | according to
claim 1, or 2 pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

26.  The pharmaceutical composition according to claim 25, further comprising

immunomoduiatory agent.

27.  The pharmaceutical composition according to claim 26, wherein said

immunomodulatory agent is selected from: a-, -, - y-, and w-interferons.

28. . The pharmaceutical composition according to claim 25, further comprising

ribavirin or amantadine.

29.  The pharmaceutical composition according to claim 25, further comprising
another inhibitor of HCV polymerase.

30. The pharmaceutical composition according to claim 25, further comprising an
inhibitor of other HCV target, selected from: helicase, polymerase, metalloprotease
_ and IRES.
10




20 hal i de, 0OS02(C1l.6al kyl), OSQ2Ar, OS02CF3. 34. A process according to
claim32 or 33, wherein said nmetal catalyst is 18 Janugkgy hdds3 sel ected
from Pd, Ni, Ru and Cu. 35. A process according to claim or 33, wherein
said additive is selected from phos$@hine |igand, Cu salt, Li salt,
ammonium salt and CsF. 36. A process according to claim 32, wherein said
netal is selected from Sn(C, -6al kyl)3i Sn(aryl)3, B(OH) 2, B(CC, -eal kyl)?2

and netal hal gge. ﬁﬁint&r@d&@@@ﬁo%@&@g@)ﬂg 1b claim 33, wherein said netal
is selected from Li, Sn(C, -6alkyl)3, Sn(( aryl)3, B(OH)2, B(CC,.6al kyl x2
and netal halide. 38. Use of a conpolind of formula Ifaccording to claimi1,
for the manufacture of a nedi.é oG the Eélr"mp@f HCV infection. 5
18 January 2006 WO 03/0101&51-& | SEQUENCE L’f‘S’g G.5 10 <110> Boehri nger

'

| ngel hei m (Canada) Ltd_. <120> Vi al Poiynerase fnhibitors <130> 13/095
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wherein K, L, and M are as defined in claim 1,
Ais O, S, NR', or CR’, wherein R' is as defined in claim 1,
--—-- represents either a single or a double bond,
5 Bis NR®or CR? with the proviso that one of A or B is either CR? or CR?,
wherein R® is as defined in claim 1,
PG is H or a carboxy protecting group and X is a metal.

32.  Aprocess for producing compounds of formula (iii):
0

M
R2 ,Al“’ ‘*HLOPG
m L
B K*

(i}
10  wherein A, B, K, L, M, PG and X are as defined in claim 31 and wherein R?is as
defined in claim 1, comprising:
a) coupling, in the presence of a metal catalyst, a base and an additive in an
appropriate solvent, intermediate (1a) according to claim 31, with RZX.

33.  Aprocess for producing compounds of formula (i),

0
R .A:/“\M\\f/U\OPG
o
15 (ii)
wherein A, B, K, L, M, and PG are as defined in claim 31 and wherein R%is as
defined in claim 1, comprising:
a) coupling, in the presence of a metal catalyst, a base and an additive in an
appropriate solvent, intermediate (1b) according to claim 31, with R2-X", wherein X"is
20 ha!i'de, 0S0,(Cy.galkyl), OSO.Ar, OSO,CFs.

34.  Aprocess according to claim 32 or 33, wherein said metal catalyst is




<212> PIT <213> HCV NS5B PCT/ CA02/ 01127 <400> 1 Met -Ser Tyr Tyr H's H's
Hs Hs Hs Hs Asp Tyr Asp Ile Pro Thr 1 5 10 15 Thli8 lﬁa‘%}%okeu Tyr Phe
Gn dy Ala Met' Asp Pro Gu Phe Ser Met 30 20 25 30 Ser Tyr rTrp Thr
Gy Ala Leu Ile Thr Pro Cys Ala Ala ¢hs Gu 35 40 45 Ser Gn Leu Pro lle
Asn Ala Leu Ser Asn Ser Leu Val Arg Hs Arg 50 55 60 35 Asn Met Val Tyr
Seer Thr Thr Ser Arg Ser.Ala Ala Leu Arg A n Lys 65 70 - 75 80 Lys Val
Thr Phe Asp A ] ; Asp H's Tyr Arg Asp 85 90 95 Val Leu
Lys G u Met Légegsgf@{s?%ag" Bangige. 028 Lys Ala Lys Leu 40 100 105 110
Leu Ser Val u Qu Ala Cys Lys Leu Thr Pro Pro Hs Sex Ala Lys 115 120 125
Ser Lys Phe Ty, . ; Ol el 35
140 45 Ala Va B'Asp 7ode gﬂﬁérraﬁ%ﬁ?a@gf@r@;%%gkﬁ%ﬁaT@%r'seg%@%tg%ﬁgﬁ'fl 145
150 155 160 phesphine land,lQuaS%ﬁd spitrammpnipmesafitend Aisk- Lys Asn G u Val Phe
Cys 165 170 175 Val dn Pro Qu Lys Gy Ay Arg Lys Pro Ala Arg Leu Ile
Val Phe 50 180 185 190 Pro Asp Leu Gy Val Arg Val Cys Gu Lys Met Ala Leu
Tyr Asp Val 385 260ro@ss ageqdrdigg fo qiaim $2 wherein cgid metal isggledtad fraany Ser  Ser
Tyr Gy Phe %Q(%églkﬁjg?s%@lk,%?oﬁyz{ BRSE, Bk rfdidh Hifige.Val G u Phe Leu Vval

Asn Ala Trp L

37. A process according to claim 33, wherein said metal is selected from: Li,
Sn(Csalkyl)s, Sn{aryl)s, B{(OH),, B(OC,salkyl), and metal halide.

38.  Use of a compound of formula | according to claim 1, for the manufacture of
a medicament for the treatment of HCV infection.




225 230 235 240 Lys Lys Cys Pro Met Ay Phe Ser Tyr Asp Thr Arg Cys Phe

Asp Ser 245 250 255 Thr Val Thr GQu Ser Asp Ile Arg Vqlgj%ﬁéagmquer I1e
Tyr A n Cys 60 260 265 270 Cys Asp Leu Ala Pro Gu Ala Arg nAla lle Lys
Ser Leu Wues@hatso 275 280 285 Arg Leu Tyr. Ile Ay G ypEreadadizthr Asn Ser
Lys Ay @ n Asn Cys SUBSTI TUTE SHEET (RULE 26) 18 January 2006 WO

031010140 PCTI CA02/ 01127 2/3 290 295 %2% Ay Tyr Arg Arg Cys Arg Ala Ser
Gy Val lieu Thr Thr Ser Cys Ay 305 0 315 320 Asn Thr Leu Thr Cys Tyr

Leu Lys Ala Ser Ala Ala Cys Arg Ala 5 325 330 335 Lys Leu Gn Asp Cys
Thr Met Leu Val Asn Ay Asp Asp%%é?"%EV§F‘N%4O 345 350 Ile Cys G u Ser
Ala @y Thr ?n G u Asp Ala Ala Asn Leu Arg Val 355 360 365 10 Phe Thr
Au Ala Net “ThY AP AT SEFeii=dm B<8™t°d ™% Asp Leu Pro 370 375 380 Qdn

Pro G u Tyr <fse kemiGdiyhausd lienFikoSer Cys Ser Ser Asn Val 385 390 395
400 Ser Val Ala H's Asp Ala Ser Ay Lys Arg Val Tyr Tyr Leu Thr Arg 15 405

410 415 ASQJI.%LO T b Thr Pro Leu Ala Arg Ala Ala Trp Qu Thr Ala Arg Hi s
420 425 4430 r PHo Tl e Asn Ser Trp Leu Ay Asn Ile Ile Met Tyr Ala Pro Thr
435 440 445<120 keuodrgpaAla Arg Met Val Leu Met Thr His Phe Phe Ser Ile Leu

Leu 450 455<46 2001-07-25

<150> 60/338,061
15  <151> 2001-12-07

<160> 4

20 <170> FastSEQ for Windows Version 4.0
<210> 1
<211> 621
<212> PRT
<213> HCV NSSB
25
i <400> 1
Mit ‘Ser Tyr Tvr His His His His His His Asp Tyr Asp Ile Pro Thr
5 10 i5
Thr Glu Asn Leu Tyr Phe Gln Gly Ala Met Asp Pro Glu Phe Ser Met
30 ' 20 25 30
Ser Tyr g‘lsu Trp Thr Gly Ala Leu Ile Thr Pro Cys Ala Ala Glu Glu
40 ) 45
Ser (s;é_n Leu Pro Ile Asn Ala Leu Ser Asn Ser Leu Val Arg His Arg
55 60
35 ~ Asn Met Val Tyr Ser Thr Thr Ser Arg Ser.Ala Ala Leu Arg Gln Lys:
65 70 ’ 75 ' 80
Lys Val Thr Phe Jgsp Arg Leu Gln Val Leu Asp Asp His Tyr Arg Asp
-85 50 . 95
] Val Leu Lys Glu Met Lys Ala ILys 3la Ser Thr Val Lys Ala Lys Leu
40 . 100 105 ) 110 : :
Leu Ser Val Glu Glu Als Cys Lys hLeu Thr Pro Pro His Ser Ala Lys
115 120 125
-Ser ?3{3 Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn Leu Ser Ser Lys
135 140
45 Ala Val Asp His Ile Arg Ser Val Trp Lys Asp Leu Leu Glu Asp Thr
145 150 155 T 160
@lu Thr Pro Ile Asp Thr Thr Ile Met Ala Lys Asn Glu Val Phe Cys
165 170 175
Val Gln Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg Leu Ile Val Phe
50 : 180 185 190
. Pro Asp Leu Gly Val Arg Val Cys Glu Lys Met Ala Leu Tvr Asp Val
195 200 205
Val gfg Thr Leu Pro Gln Ala Val Met Gly Ser Ser Tyr Gly Phe Gln
215 220
55 Tyr Ser Pro Liys Gln Arg Val Glu Phe Leu Val Asn Ala Trp Lys Ser
225 230 235 240
Lys Lys Cys Pro Met Gly Phe Ser Tyr Asp Thr Arg Cys Phe Asp Ser
245 250 255
_ Thr Val Thr Glu Ser Asp Ile Arg Val Glu Glu Ser Ile Tyr Gln Cys
60 260 265 270
Cys Asp Leu Ala Pro Glu Ala Arg Gln Ala Ile Lys Ser Leu Thr Glu
275 280 285
Arg Leu Tyr Ile Gly Gly Pro Leu Thr Asn Ser Lys Gly Gln Asn Cys
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Ala dn Au Gn Leu Qu Lys Ala Leu Asp Cys An lle Tyr Gy Ala 465 470

475 480 Cys Tyr Ser Ile Qu Pro Leu Asp Leu Pro @ n II {4;19:3@0‘6 6Arg Leu 25
485 490 495 His Gy Leu Ser Ala Phe Ser Leu H s Ser Tyr er ‘-Pro dy du

Ile Owéq,g/ @% Asn Arg Val Ala Ser Cys Leu Arg Lys Lgd,do¥oM34 Pro Pro
Leu Arg 525 30 val Trp Arg Hs Arg Ala Arg Ser Val Arg Ala Lys

Leu Leu Sex' G n 530 535 540 dy Gly2 g Ala Ala Thr Cys Ay Lys Tyr Leu
Phe Asn Trp Ala Val 545 550 555 560 “°’Arg Thr Lys Leu Lys Leu Thr Pro Ile
Pro Ala A a_ SeR9%r g Leu Asp 352865 570 575 LewoSer Ay Trp Phe Val Ala Ay
Tyr Asn QA y38 VYA INE Ffridg 8= 880 cbByabdgusir TeuSSefYASgYAla Arg Pro

Arg Trp Pheadbimt e, Gis @gu&e@% 259%606.605 c/AOabeu1 SehaVal Gy Val
Gy lle Fyr Leu Leu Pro 3sn Arg 610 6153620 <210> 2 4533211> 30 <212> DNA

<213> For wakXF Pey} (fBT AéHGD"»‘ Thaoieta Bt ghé&g Qigt@@a@@chet{ Ygedetagt <210> 3

. 3
<211> 30 <2123 DA, %5 52133 Revels€ 1 nipsha 10035 a899dgca ct cgcaagea
ccct at cagg 60 <§1Gzrs4 360 365
10 Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp Leu Pro
370 375 380
Gln Pro Glu Tyr Asp Leu Glu Leu Ile Thr Ser Cys Ser Ser Asn Val
385 330 395 400
Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu Thr Arg
i5 405 41.0 415
Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Txp Glu Thr Ala Arg His
420 425 430
Thr Pro Ile Asn Ser Trp Leu Gly Asn Yle Ile Met Tyr Ala Pro Thr
435 440 445
20 Leu Trp Ala Arg Met Val Leu Met Thr His Phe Phe Ser Ile Leu Leu
450 455 460
Ala Gln Glu Gln Leu Glu Lys Ala Leu Asp Cys Gln Ile Tyr Gly Ala
465 470 475 480
Cys Tyr Ser Ile Glu Pro Leu Asp Leu Pro Gln Ile Ile Glu Arg Leu
25 - 485 490 495
His Gly DLeu Ser Ala Phé Ser Leu His Ser Tyr Ser Pro Gly Glu Ile
500 505 516
Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val Pro Pro Leu Arg
515 520 525
30 vVal Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu Ser Gln
530 535 540
Gly Gly arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe Asn Trp Ala Val
545 550 555 560
Arg Thr Lys Leu Lys Leu Thr Pro Ile Pro Ala Ala Ser Arg lLeu Asp
35 565 570 575
Leu Ser Gly Trp Phe Val Ala Gly Tyr Asn Gly Gly Asp Ile Tyr His
S8Q 585 590
Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Mer Leu Cys Leu Leu Leu
595 600 605
40 Leu Ser Val Gly Val Gly Ile Tyr Leu Leu Pro Asn Arg
. 610 - 6lb 620

<210> 2
45 <211> 30
<212> DNA
<213> Forward Primer

<400> 2
50 acgoagaaag cgtctageca tggegttagt ’ 30

<210> 3
<21l1> 30
<212> DNA - )
55 <213> Reverse Primer

<400> 3
tcceggggea ctegeaagea ccctatcagy 30

60 <210> 4
<211l> 26
<212> DNA
<213> PUTR probe
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<211> 26 <212> DNA <213> PUTR probe 30 30 SUBSTI TUTE SHEET (RULE 26) 18-
January 2006 WD 03/010140 PCT/ CA02/ 01127 3/3 <400> 4 tlggalﬁ{ag)p%@accggt gag
tacacc 26 5 SUBSTI TUTE SHEET ( RULE 26)

‘WO 03/016140 PCT/ICA02/01127
3/3
<400> 4
tugtctgegg aaccagtgag tacacc ‘ 26
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