WO 03/ 010140 PCT/ CA02/ 01127 1 VIRAL POLYMERASE | NH Bl TORS TECHN CAL FI ELD
OF THE I NVENTION The invention relates to inhibitors of RNA dependent RNA
pol yner asw®,03b1qae ti cul arly those viral polynerases w thi rcrheokloanervi ri dae
famly, nore particularly to HCV pol ynerase. BACKGROUND OF THE | NVENTI ON
About 30, 000 new cases of hepatitis C virus (HCV) infection are estimted
to 10 occur in the United States each year (Kol ykhalov, A A ; Mhalik, K ;
Feinstone, S.M; Rce, CM; 2000; J. Virol. 74: 2046 2051). HCV is not

easily cleared by the hosts' y, grhseEaNg RS as many as 85% of
t he people infected with HCV Y)ecorre on}”‘calf\I I'n ect ed. Many of these
persistent infections result in chronlc I|ver dlsease i ncluding cirrhosis

and hepat ocel | ggfneal fe9BETH %gﬂg 15 1997; Hepat ol ogy26:

15S-20S). There are an estimated mi | | | on HCV carriers worl d-wi de, and
HCV- associ at ed Teadnventigerdatesio idhibiéers of R¥Afishendrnt Rdpelgmercaese of |iver

transpl ant ati o ambmaﬂgﬁmog@vﬁég) Wr%s% the r'ic}a'esfargll ,$noré ﬁérﬂ&ﬂér‘l)p

for 8,000 to 1 at hs an y. Wthout effective in ervetlon t he
nunber is exped BEVIROIMEB$R in the next 10 to 20 years. There is no
vaccine to 20 prevent HCV infection. Prolonged treatnment of chronically
infected patients with interferon or interferon and ribavirinis the only
currently appr BASHGRABNRBE THHINVENTIONchi eves a sustai ned response in fewer

than 50% of caggsulde, Mﬁﬁéﬁv cé%els of héga%?.s c megn@k/pwe?&on &fe e%t%%%d @nd
Rei chard, 0.; Schvarcz ; and, Hepat ol o : 108S-111 S).

25 HCV bel dfigs 09@Jrﬂrhwefté1ﬂerﬂﬁtﬂea\¢a9h v¢etwéolylg@my5%\wed%aaf mfelwﬁr@h

conprises threg MIaR, &.f 2608 |, \aRY FaoRRB-1B3) .t HES-iS hbPuiPibarst by %ﬁ‘e%
(Rice, C.M:; 1996: "Flaviviridae: the viruses and their replicati on o] o}

931-960 in Fi ehags\Immynglpgical ¢sfancas; apmany ax@pkeot s REOPIRASH with HE

(eds.); Lippi n@@éctmé%emﬁncmmhfe%@r Mar%%fm&bwﬁg;d@émwé’éhon)s reth% &r@mlsb
genonme of HCV consj sts of RT'FREen r ead |$'%) % | anked by 5
and 3' non-t r al¥gre¥segss é@‘f"é‘ﬂ@gﬁ ig pnd hepat “@" CarIQI*F ”]as( Qﬁfi‘agllﬁd Hot i des
in length agd f1997CtHlé',lﬁz$ol@@/Z’61168I2©S§laﬂheFé &@%tlﬁﬁlé@ﬂm hmlonfl-ﬂl‘v carriers
cap- i ndependent tranil Ig;—[] i niti atl on (Lenon ;.. 1997;

Senin. Virol. VrRESAQEP I PRk 'éieﬁ dis§a%? 'éa{\%’cf g (hadingd

post -transl ati eaadd of liver transplantation. In the United States alone, hepatitis C is

responsible for 8,000 to 10,000 deaths annually. Without effective interventio'n,
the number is expected to triple in the next 10 to 20 years. There is no vaccine to

20  prevent HCV infection. Prolonged treatment of chronically infected patients with
interferon or interferon and ribavirin ié the only currently approved therapy, but it
achieves a sustained response in fewer than 50% of cases (Lindsay, K.L.; 1997;
Hepatology 26: 71S-77S, and Reichard, O.; Schvarcz, R.; Weiland, O.; 1997
Hepato/ogy 26: 108S-1118).

25
HCV 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 long open reading
frame (ORF) flanked by 5’ and 3’ non-translated regions (NTR’s). The HCV 5’
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-translationally

35 into at least 10 individual polypeptides (Reed, K.E.; Rice, C.M.; 1999; Curr. Top.



35 into at least 10 individual polypeptides (Reed, K E.; Rice, CM; 1999;
Curr. Top. WO 03/010140 PCT/ CA02/01127 2 Mcrobiol. Imunol. 242: 55-84).
The strucworaloiqaeot ei ns result from signal peptidases inPCRECAROERN nal
portion of the polyprotein. Two viral proteases nediate downstream

cl eavages to produce non-structural (NS) proteins that function as
conponents of the HCV RNA replicase. The PS2-3 protease spans 5 the
C-termnal half of the NS2 and the N-term nal one-third of NS3 and

catal yses cisyf c?ﬁtylaﬂf'm ol. %§O$§§%)3Tﬁ%§ﬁuctJ£?pﬁm RA0it #rG sfhalNS3 al so

encodes the cata onmai n 4A serine protease that cleaves at
four downstr eamﬁptléase@sn thenkd-tezmieal porign of e-ratipretsine fTweSaral rroigiages vy

conser ved amngslioQursiabAdsvalhd § opg&@cewamwcwaw@q Stmuaieg NTPase,

and RNA unwi nding 10 activities NS4B and osphopr otein
are al so |i kel ynctiograscipsirosents of e *rl@w eaplicaseeilThe MS2ct prptfeaﬁeﬁeay%ar e

unknown. The Grb@L@vfifh| hdHtRE N%Q'a’hd%@ﬁ%éﬂﬁnﬁrdhguﬁﬂfd o NSBand Sathises
el ongati on subunit of the HCV plicase possessin - dependent " RNA

pol yner ase ( Rd%?'eﬁ\(;%gexﬁft”&e b‘@@ﬁ%tﬁsThe sage porfighref Ngﬁ alsoepderctieco, R ;

1996; EMBO J. g %‘d@nalﬁﬁfdthlem@@ﬂse%e rbfake i Cleales athielid RWnsibam
Bar t enschl ager, Viral. 71: 8 16- 8428% It has been recently

denonstrated t$ige- -Hiﬁ%tt?rHH%a'J@%ﬂh’@?l%b‘sﬁﬁﬁg%’ﬁoo eryed@9PRest HGVnf ect i vi ty

of RNA i n a Ch*sélﬁteﬁﬂﬂiﬂ{ R(\IKQJnNdﬁh | FIVA- sﬁnﬁaﬁedMTﬁééekand(RNAﬁﬁiwm:ﬁme S.M;
Ri ce, 2000; Vi r ol t. of new and

20 The devel o
speci fi | c am 3Rt '?"T' e%'m?é‘ﬁf‘é\lsl'dsB @‘%hag\%p#l Rf1aspo prgtﬁgu ar@la%ig?'ﬂ%'k')em fic
functions essegdnmpineh@rof tiePtdphicdsepherspedifiterolidsdre ahkriong!. | T C-adrgaiss for

drug devel opnent. The bsence 0 dent I S jn mamal s,
and the. fact TRPRANSEREgRerchsE NSt BiGE SBbgelin SPUITSIAR R
re|to! i ng i arav ;/\gplucdissW?MmUWg%Jfgﬁeﬁ?ﬁmrpmg%m?ggmmabt?&ﬁ(slalsetgmv\rﬁet hf or
anti- . rapeuti.c RQyES ,|1|Qr5ﬁ ich are
oy di ket oaci 95 TR0y TIIBNRRE oG 1985 ENRBT 182 and FePlg Yi'a 7683
report inhidi tisraer, 6f; BB, P1; Baaeetthfager, R e@Ompit Viel. 7HC84 1638428 MVARY OF THE
I NVENTION It is therefore a pect of the i,nventiqgn rqvi d novel
series of conp%%?ﬁd@ceﬂlé{yﬁﬁﬁ’nﬁ%%g\?}?ﬁ”]uﬁﬂ'loﬂfPS?t{Pyé{@t %’%@9&3’8 ?fg'tgﬁ
pol ymer ase. infectivity of RNA in a chimp model (Kolykhalov, A.A.; Mihalik, K.; Feinstone, S.M.;

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 developmeht. The absence of RNA dependent RNA polymerases in
mammals, and the fact that this enzyme appears to be essential to viral
replication, would suggest that the NS5B polymerase is an ideal target for anti-

25  HCV therapeutics.

WO 00/06529 reports inhibitors of NS5B which are o, 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
It is therefore an object of the invention to provide a novel series of compounds
having improved inhibitory activity against HCV polymerase.

35 In a first aspect of the invention, there is provided an isomer, enantiomer,



35 In a first aspect of the invention, there is provided an isoner,
enantiomer, WD 03/010140 PCT/ CA02/01127 3 di astereoi soner, or tautoner of
a conpourmp osepriegsented by formula I: Y1 A Mz B ,L K (PCT/G#eeneizn: A is
0, S, NRL, or CR1l, wherein RL is selected fromthe group consisting of: H,
5 (C1_6)al kyl optionally substituted with: -halogen, OR11l, SR11 or N(R72)2,
wherein R11 and each R12 is independentl® H, (Cl_6)alkyl,

(C3-7)cycloal kyl, (Cl1_6)al kyl-(C3.7)cycloal kyl, (C _ 6)al kyl-aryl or
(C1_6) al kyl - Het; ' I j okt ' . R10; or 10
both R12 are cgl\?g%gén%@qégbﬂgéeﬁbﬁgBgﬁlgé}ﬂgélddrwf ?ﬁge%%hfﬁ?t@gamdl?ld whi ch t hey
are both attached to forma 5, 6 or 7-nenbered ¥aturated heterocycl e;
----- represents either a single or a doufle baghd; 15 R2 is selected from

H, hal ogen, R21, OR21, SR21, COOR21,A , R22)2, , CON(R22) 2i
NR22C( O) R22 or NR22C( O) NR22 wheg?ein’ R21lj and [each R22 is independently H,
(C1_6)al kyl, hal oal kyl, (C2_6)al kenyb ~F) cycl oal kyl, (C2_6)al kynyl,

(C5_7)cycl oal kenyl, 6 or 10-nenbered aryIKor Het, sqi)d R21 and R22 being

optionally subﬁ%ritut ed with R20, or both R22 are bonded together to forma
5 6 or 7 20 mEABered sat ur at ed het erocycle with the nitrogen to which they
are attached; Aihex 8 NRRbO CRIgwRZ6INIR' ieaelbcted frbnt the frapbshsistiansisHsel ect ed

o L g M AR L2, SN Sy
al kyl or hal oal kyl , -HaGgett) ORL| SR!'loyIN(RER, Whereirr BE yoti eatk R ispt i onal | y

(& 8)al kynyl o (cLrbPaRM e m gl (e asiot iR SRR S Gy
substituted wth Rl§atkylzryl ORIDG)aMy:Het,sal0v dr #letpptichilpsubeyiluled with

(L oal kyl yaryl or PCLBal kyl ) et . o3 d &l kyl . cyel oal kyl | 30 aryl . Het.
(Cl_6al kyljaryl or b&h B2arkycbyiettlydmindgd tpfetrenahd 1o e bittdgen tedhish ey

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%),, N(R?),, ,
 CON(R®),, NR*C(O)R** or NR**C(O)NR? wherein R*' and each R# is
independently H, (Cy.s)alkyl, haloalkyl, (Cs)alkenyl, (Cs.7)cycloalkyl, (Co.¢)alkynyl,
(Csz)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, OPO3H, NO,, cyano, azido,
C(=NH)NH,, C(=NH)NH(C,.s)alkyl or C(=NH)NHCO(Cs)alkyl; or
- 1 to 4 substituents selected from:
25 a) (C1.¢) alkyl or haloalkyl, (C;5)cycloalkyl, Cs.; spirocycloalkyl optionally
containing 1 or 2 heteroatom, (C..)alkenyl, (Cse)cycloalkenyl, (Cog)alkynyl,
(C1.6) alkyl-(Ca.7)cycloalkyl, all of which optionally substituted with R™*°;
b) OR'™ wherein R'® is H, (C;.salkyl), (Cs.7)cycloalkyl, or (Cy.¢)alkyl-(Ca.
7)cycloalkyl, aryl, Het, (Cy_qalkyl)aryl or (Ci.calkyl)Het, said alkyl, cycloalkyl,
30 aryl, Het, (Cy.salkyl)aryl or (C,.calkyl)Het being optionally substituted with
R15°;



8150; WO 03/010140 PCT/ CA02/01127 4 c) OCOR105 wherein RO5 is

(C1_6)al kyl, (C3.7)cycloal kyl, (ClL_6)alkyl-(C3_ 7)cycloal kyl, Het,

(Cl_6al kywpasmploler (Cl_6al kyl ) Het, said al kyl, cycl oal kyl pcarcaoz/o11iet

(Cl. 6al kyl)aryl or (Cl_6al kyl)Het being optionally substituted with R150;
d) SR108, SO02N(R108)2 or SCZN(R108) C(O) R708 wherein each R108 is 5

| ndependently H, (Cl1_6)al kyl, (C3_7)cycl odl kyl or

(CL 6)al kyl -(C3.7)cycloal kyl, aryl, Het, (Cl.6alkyl)aryl or (Cl _6al kyl) Het

or both R108 are CO\S?|(§t§l(t)h}P5 Q,ggn,gﬁ]qqmilgqgg 2@@2@7% léélﬁyl zbtg gﬁgcto whi ch

they are attached to'forma 5, rate cycle sai d

al kyl, cycl oal kyl, a)|cy¢|0a|Hé,tHet((Q1 ea|k36)én4’<9l‘ Cargikydtetsid akylksyclopksy!, anyl,

het le b t 1]50'2
wherein ri1 s B TR Q’?@?"”p&fcﬁg %@“P%%%‘ﬂ%%&'% i
(C3_7)cycl oal kyl , adyISR’ Soalﬂﬁ ﬁ@IFISQzNéBy)C(Q) %wf@mlﬂkyfh()ﬂ-%t isand R112 is

) Tl ! KL A YR Raliay S AGheRlgL b S aeaY |

R115 is (CL. 6) al kyI aryl,sie(td@ze)lweryban (KykalkytiHet oLb@h & ?é‘;are caRlenyly hondex Kyl |
aryl bt (0 - 0ol kloubiot bt b GhodBh Y i o Plre R g ggr 27

coval ently bonded to and e nitroge they are. at?ached
to forma 5, 6 or 7mmhm@saturgmmeé@rewafmseudcﬁtmIcecploalbyldarﬂl Iﬂ«yﬂ (C.

bei ng opti onal 1y’ susi'%n%&' Bt ety P oo pifa A iR ERECY 2
R117 is eath H, (Cl Pal kyI (03_ 7) cycloal kyl,

Cl 6)al kyl - (C3.7 ket | 1
gal kyl) ?He%/ gal d %C é\% Wh?% '?) ?&Cﬁ' &9 ?9' L)ERkIr (Shalky-
(C1_6)al kyl - (C3_7) C@JMWIKV' ayly Het, (Gleaalky()ﬂytcﬁra(cml@yaﬂyt aod R'®1s Bal kyl ) Het

TR e T e R
(C1_6) al kyl - (C3_7) cyalky)ahky(C;.catityyHet mon?‘&br saLRY whaargih RIP i @.0)alkyl,
o oo O R AR OURIEE DB AR Pl 0™ 1
heterocycle; or R11€Caatkyltié@Dorboth ROV ahe Rl prdcndihtly bgedciaogeathet dnd to he
L foaen Lo uhich WSy YRR, b8 SRS R 2 PR VL
Het, (Cl_ 6al kyl) asgturaded (€iroBpdid \dajd-gkyl amyclbelkegly ayl tllet (Dedalkglapitar¢@al | y
substituted wth salkyl)Het, or heterocycle being optionally substituted with R,
20 f) NR"COR"” wherein R'"® and R""” is each H, (Cr.g)alkyl, (Ca.
7)cycloalkyl, (Cy.6)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (Ci.
salkyl)Het, said (Ci.g)alkyl, (Cs;)cycloalkyl, (Cy.s)alkyl-(Cs7)cycloalkyl, aryl,
Het, (Cy.salkylaryl or (C;.calkyl)Het being optionally substituted with R™;
g) NR'CONR" R'®, wherein R'"®, R'""® and R'? is each H, (C1.¢)alkyl,
25 (Cs7)cycloalkyl, (Cy.g)alkyl-(Ca7)cycloalkyl, aryl, Het, (01.6alkyl)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
30 heterocycle, said alkyl, cycloalkyl, (C1.s)alkyl-(Csz)cycloalkyl, aryl, Het, (C;.
ealkyl)aryl or (Cisalkyl)Het or heterocycle being optionally substituted with
R150;
h) NR™?'COCOR'® wherein R and R'?? is each H, (Cy.g)alkyl, (Ca.
7)cycloalkyl, (Cq.6)alkyl-(Cs7)cycloalkyl, a 6- or 10-membered aryl, Het, (Ci.



R 50; h) NR1210000R122 wherein R121 and R122 is each H, (Cl.6)al kyl, (C3
7)cycl oal kyl, (C1_6)al kyl -(C3.7)cycloal kyl, a 6- or 10-nenbered aryl, Het,
(d WO 03wO013a#4@04PCT/ CA02/ 01127 5 6al kyl)aryl or (Cl_6al gr)dder/oirai d

al kyl , cycl oal kyl, al kyl -cycl oal kyl, aryl, Het, (d-6alkyl)aryl or

(G _6al kyl )Het being optionally substituted with R150; or R122 is OR123 or
N(R124) 2 wherein R123 and each R124 is imglependently H, (CL.6alkyl),
(C3.7)cycl oal kyl, or (Cl1.6)al kyl-(C3.7)cycl oal kyl, aryl, Het (CL_5

6al kyl )aryl or (Cl
are coval entl y(bow‘ggﬂy%%ﬁm‘é’?&%%brarﬁ %k@i@foa%&%r@w I(é)g 5?3?65124
?(ét eg o;:ic: ;a sial d z@Ckﬂkygarybd)ﬂ@h kajity))Hat kaihg ogtmlnafu umstntumownth Rigt;
a ar 12
R A L S X L e
Eg g;%;: ;’:'r 5%" OV(C(@lkyﬁ)(ﬁiskWeléw Orlog?(ll&)&**t@@ﬂfwctdalkyhﬁw“,,HeIHe(Cn
or , 0
(C - 6al kyl Paryl or ® % |°k§¢1)65&")'6“2‘ }‘odfiﬂ%gﬁ%@;{@%‘%@%rbottﬁﬁy*aeh 8150;
i) ( le 6)12i5kwlher ein oBﬂzéiBntlySodﬁldeﬁ (&ige&)a:tddyokm a(5C8. o?)?cmehbatddﬁa;urated
or a
(C1_6al kyl )I¥|et salhﬁt‘%’?gyc Og‘f‘ ﬂIKyI (’@i Al aﬁﬂlhé@loa %I)ﬁ&y Crllkyhary
g;l( Ell )6?-2![ k%' (C3. B%r‘wacdag@i)lhﬂ %noaﬁatérocydﬂﬁ bellﬁg])ptﬁmlal{wbl)mn;nﬁeoamm REL_
eing opti o su 5
R129yand R130 a?e ﬁh&éﬂ%J rF'{/‘SF?-lH %1?%%IW{I:(%”?‘EV@E%WCEJ?%bgg@QCMHel "
g g|1k6|) ;ihé%ﬁlo- ( C3b7% %}Lgllgglkiﬂy%ryl mrejz/,l(c1 m{yl)ar@ﬁr-(ﬁaédﬂsyl)b-lgt , whidaky(, Ei&cloalkyl
or bo an

20 n?/trogen to whi &Wt'ﬂ%‘y(c&r‘ﬁéﬁlﬁa}rﬁc"r@% %a]h_fg& %%&p@|€ﬁ% -%&Wgélwéﬁd to the
??:tlura%eflkh:a; ero::yq:?gl Zal%g Ftl) kyl, cycl oal kyl , - al kyl -cycl oal kyl, aryl, Het,

al kyl)ary alkyl ) Het_.a het e ebe ot'onl
substituted with MISEOR'Y vdepein I:Het's H(éW)@EWK%W&(W g‘?" 5@‘( %%‘“@?3; Het ,
all of which being, gﬁ}/%l'oﬁlk?' hiy, He®, (@t,lga‘ﬂtyu)éwt&dcmaukyl)ﬁéﬁ&auwmg)alkyl ®150 is

defined as: - 1 to substituents selected from h en
cyano, azido, C(= NF‘I)VRIPIEWWO(’EG@WNFK@S%SVS\OQW' Bl daeLM&)‘ Rﬁ—l@g@iam fal kyl :
or - 1 to 3 substitHRpiHetIRiRFéRBnAINBIbstituted with R,

k) CONR'?°R*° wherein R™ and R' are independently H, (C1.¢)alkyl,
(Csz)cycloalkyl, (Cy.s)alkyl-(Csz)cycloalkyl, aryl, Het, (Cy-salkylaryl or (C+.
salky)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, (C4.
salkyharyl, (C4 salkyI)Het and heterocycle being optionally substituted with
R150
I) aryl, Het, (Cysalkyl)aryl or (Ci¢alkyl)Het, all of which being optionaily
25 substituted with R'®%; wherein R'® is defined as:
- 1 to 3 substituents selected from: halogen, OPO3H, NO,, cyano,
azido, C(=NH)NH,, C(=NH)NH(C.¢)alkyl or C(=NH)NHCO(C;.
g)alkyl; or ,
- 1 to 3 substituents selected from:
30 a) (C..) alkyl or haloalkyl, (Cs7)cycloalkyl, Cs7 spirocycloalkyl
6ptionally containing 1 or 2 heteroatom, (C,.¢)alkenyl, (Czg)alkynyl,
(C1.) alkyl-(Cs.7)cycloalkyl, all of which optionally substituted with
R1eo;
b) OR'™ wherein R is H, (C1.salkyl), (Ca.z)cycloalkyl, or (C..



30 a) (C1.6) alkyl or haloal kyl, (C3.7)cycloal kyl, C3.7 spirocycl oal kyl
optionally containing 1 or 2 heteroatom (C2.6)alkenyl, (C2.8)alkynyl,
(C1.6) alwglo3p@d4)cycl oal kyl, all of which optionally sulpsTicAseeti2wni t h
8160; b) OR104 wherein R104 is H, (CLl.6alkyl), (C3.7)cycloalkyl, or (G WO
03/010140 PCT/ CA02/ 01127 6 6)al kyl -(C3_7)cycl oal kyl, aryl, Het,

(C1. 5al kyl)aryl or (CLl.6al kyl)Het, said gl kyl, cycloal kyl, aryl, Het,
(Cl_6al kyl)aryl or (d-6alkyl)Het being optionally substituted with R760;

OCOR105 wh in RLO5 | . k |- 5
((:)CS 7) cycl oal E;/Iel r]Het : (‘%@&éﬁfi@%@ary yl,gr ( lt)_@ai%!% E%Br( %dé)ﬁ *feL /
cycl oal kyl , aryl, Het, (@’ld alyikgyciaaligl, anyl, Hetl(GhadlkylayHet (hedlly)Hgit i onal ly
substituted with R160; d {Wsﬁy@%}\% r@ngOZN( R708) C(O) R108 wherein

each R108 is i ndependen 7) cycl oal kyl or
(Cl.6)al kyl -(C3. 10 7)cye) @QCW wizargin R’ s(C(&ﬂkyﬁdCMby)dJJaWyl @C1.6)alkyl-

(C1. 6al kyl )Het or both t her tothe

ni t rogen toé_bvwll ch they @gcﬁ{)ﬁ@ﬁ%&%g& %Fa%g’??% 8&&5}1& 6lgrgle *sat urat ed
het erocycle, said alkyl cycbjaﬂdybaryk)l-let @ yalkyhidet or (OGlalbdiHey bying \dptiarally

(d -6al kyl)Het or hetero w@ptionally substituted with R160; 15
e) NR''R112 wherein R1" ? hlﬁal 'kyl, (C3.7)cycloal kyl or (Cl_

6) al kyl - (C3_7) cycl oal kyl d) SRy‘18 S(Biel(R“’(’)@br SQIQMH‘?B SDI)RH? wbéi]ewﬁeﬁdhyﬂ‘?sl-rbt
D eyoloal kyl aryl, vt maesenganiu i E GHRE By Rt Cl B Gs o
SO02R115 whey ein R115 S ﬁ@bloﬁ)i@l th He(t,C(BL Alkyahoat (lQ{Jsalky))He(t Glb&h&'®yl 20
RIT1 hnd . R113 hro coval BRPHYCRNAREAS saieties Phaeie dRtoEndt Bhisgdfer
whi ch they are attached 4re edttachachto%rnﬁa@r 6 or Mendevardd satucated Iaeterocycle
BT en o ety BBt bl e D BEL Al
NR16COR117 wherein R116 leieloBidebéiag eatndmaHy s(ilstitufdaliky R!°%( C3
(1 Galkyl Tt sait (COBNET T feaR @|%A¥k@alﬁv?(<ew%§a%‘i‘w¥z@y' o
s)alkyl- (037)cycloalkyl aryl Het, (Ci.salkyl)aryl or (C,ealkyl)Het,
and R'?is H, CN, (Ci¢)alkyl, (Ca7)cycloalkyl or (C+.)alkyl-(Cs.
s)eycloalkyl, aryl, Het, (Cy.salkyl)aryl, (Cy.salkyl)Het , COOR'® or
SO;R"Swherein R'"? is (Cy.g)alkyl, (Ca7)cycloalkyl, or (Cy.)alkyl-

20 (Ca)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (C1salkyl)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, aryl, Het, (Ci.¢alkyl)aryl or (C.
salkyl)Het, or heterocycle being optionally substituted with R'®;

25 f) NR"COR""” wherein R"'® and R'"" is each H, (Cy.s)alkyl, (Cs.
7)cycloalkyl, (Cy.g)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cq.galkyl)aryl or
(C1-salkyl)Het, said (Ci.g)alkyl, (Cs.7)cycloalkyl, (Cy.6)alkyl-(Ca.
7)cycloalkyl, aryl, Het, (Ci.salkyl)aryl or (Cq.calkyl)Het being
optionally substituted with R*®;

30 g) NR'"®CONR""°R'?, wherein R'*®, R'"® and R'® is each H, (C;.
e)alkyl, (Csz)cycloalkyl, (Ci.¢)alkyl-(Ca.z)cycloalkyl, aryl, Het, (C4.
salkyl)aryl or (C1.salkyl)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



7)cycl oal kyl , aryl, Het, (Cl_6alkyl)aryl or (C -6al kyl)Het being

optionally substituted with R160; 30 g) NRLIS8CONR119R120, wherein R118, R119
and R120 we sdadh4H, (C _ 6)al kyl, (C3.7)cycloal kyl, PCT/CA02/01127
(Cl.6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl_ 6alkyl)aryl or

(Cl_6al kyl )Het, or R118 is covalently bonded to R119 and to the nitrogen
to-which they are attached to forma 5, 6yor 7- nenbered saturated
heterocycle, or R119 and R120 are covalently WO 03/010140 PCT/ CA02/01127 7

bonded together and to t en t ch the e tache
5, 6 or 7-nmenbered saturg?%d&dﬁ 'P%&vglt%t r?;{r%lge h'Chat%'%?rc?aq Wﬁed
(C1_6) al kyl - (C3_7) cycl oafdkyla 5,8rorl7; méleubere(d@]atL&aieHyie)eaoqylcleosauﬂ alkyl,

ol oo 5 hetero0Y ) & RGP PRI X SSRY| SHL e R o)
I(—|e C? 7% (C::{Cgoalkk%/l), (|Cl_6) gellMHe(mle’le)roq;&le)bélﬂ{glbﬁ)tmawswustltmtbdmﬂmmﬁs‘éd aryl,
ar or sai d,al K 124:
al kyl - cycl oal iyl eryl &H(é@@ﬁgﬂﬁ%{?% or? Ieﬁ(f}‘ k'l—é’lt’ G)Sgﬁyhg
optionally substituted wWash)cRd6dkyl,qC, B&ﬂkﬂl (@ﬁ@ﬁl@aﬂkﬂra N(dr1IB4)einvdred ei n 10
RS o, oo 034 1 ST FRLSE, oyl eSS b s BRI
gal Iéyld) JI[-Iet tﬁr R324f I s Clkgrcy€lo4lyl Gayikped, (O{eab@l)dirle;IZ& @II@I)HMHEQ"H ly .
onded together to forma uzga 123 (o) sai
al kyl | cygl oal kyl , al ky|°%t§98F‘l?}’aﬁ%P§ tute r"v%ﬁﬂoe (OS¢ l% rg’}t" %&Yﬁﬁé
(Cgl?lggl \l;\%lwet gg;l?heterH Bﬁ?ééﬂlcﬁedlﬁlﬂf@‘ i pidep égdldrwy l-smsstalkwt(eg)wctdau@ﬂﬁo 1)
erein 'S

6) al kyl - (C3. 7) cycl oal ky|°f<§aﬁ4])ﬁﬁ;<2/'fﬁgﬁ%°¥‘aa 5@1'56'%‘1’3% é‘L‘Y' g>Béﬂr‘1t<y|)Het
ZSI d ?! kyl 3 cycl galt 'k%lli 3 R HetloF R12¢ @JQIG@Irtbe)@rwl) o@bo&@iﬂz"@a\l\%lw\}a)éﬂﬁl&élggl ng

optl ona supstitute etrazol e erein S
H, (31. 6)a|,k§|, (03_7)cyE?'\EI&SFIE%F&"e’&%T%%ﬁRW ”Fﬁ%ﬂ"ﬁ’&ﬁkw aryl
|(4ng 7§ Cl I6al |k)l£| I)ar yl (grl g&%mcy&als&wlélmtoycﬁankﬁ (aiﬁ;u@;‘claélkwaryl Het, (C:.

CyCl Oa or C

(Gl ol Fary! ang ( 1 elRgm e puvRbeb SR et bonsetaraly ed wi t h

R160; and substituted with R,
i) COR'® wherein R is H, (C1.6)alkyl, (Cs.7)cycloalkyl or (C;.
s)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Ci.salkyl)aryl or (C,.salkyl)Het,
said alkyl, cycloalkyl, aryl, Het, (C;.salkyl)aryl or (C,.alkyl)Het being
20 optionally substituted with R'®°;
j) tetrazole, COOR' wherein R'® is H, (Cy¢)alkyl, (Caz)cycloalkyl,
or(Cy.s)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (C;.
salkyl)Het, said (C.¢)alkyl, (Cs7)cycloalkyl, or(C.g)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl and (Ci.salkyl)Het being
25 optionally substituted with R'®®; and
k) CONR'R™ wherein R and R™ are independently H, (C;.
s)alkyl, (Cs.7)cycloalkyl, (Cy.5)alkyl-(Cs.z)cycloalkyl, aryl, Het, (C.
salkyl)aryl or (C.calkyl)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, (C1.6alkyl)ary;l, (Cy.salkyl)Het
and heterocycle being optionally substituted with R®;
wherein R'® js defined as 1 or 2 substituents selected
from: tetrazole, halogen, CN, C;salkyl, haloalkyl, COOR™®,



k) CONR729R130 wherein R129 and R130 are independently H (G _ 6)alkyl,
(C3_7)cycloal kyl, (Cl_6)al kyl-(C3.7)cycloal kyl, aryl, Het, (Cl

6al kyl ) arwb oaw0101@1L_6al kyl ) Het, or both R129 and R130 are (PO*TKIABMHIW bonded
together and to the nitrogen to which they are attached to 30 forma 5, 6
or 7-nmenbered saturated heterocycle, said alkyl, cycloalkyl,

al kyl -cycl oal kyl, aryl, Het, (Cl_6alkyl)argyl, (Cl 6al kyl )Het and

het er ocycl e bei ng opti onal | y substituted with R160; wherein R160 is defined

as 1 or 2 substituents sel ect %,1 heage 1Cl_6al kyl ,
hal oal kyl , COOR61, 1 WD 03/0 f40éBCT/% Nh@ S%S%Oz 6% 802R161
OR161, N( R162) 2~ S2N(R162) 2, NW%MR‘WM@B)QG‘M%% R‘%Gl and
each R162 is independently H

(Cl.6)al kyl - (C3.7)cycl oal kyl I" &?&%@%ﬂVE{Lﬁ‘z gﬂ%" éé%zé?yec y?fdﬁd@alk)('bget her
5 and to the nitrogen to whi cKCg,ybra/;cloamel at hatic REY atecdvalentinbdndedGogdther

7- menber ed saturated heterocy i t he Vi so that
one of A oréB is either CRlL o(réh@%%e %ogleglt%wﬂgﬁ%@eys%rﬁe@é O?tpg

(C1_6)al kyl, haloal kyl, (C3.7pcycHoahksred seﬂlﬁaté@hét)eoqogrbleal kenyl ,

(C6-10) bi cycl oal kyl, (C6.10) bi cycl oal kenyl, 6- or 10-nenbered aryl, Het;

(Cl1.6)al kyl -aryl or (Cl.6)al kyl-Het, said aI kyl, cycl oal kyl, bi cycl oal kyI
aryl, Het, al kBlis BRybr @R3 vatrklinprMsoubame aimar@esldltjnesoaébn cBted with from

ép: |Oo;1a|S:J$Sts:JIB‘5s6 it A58 SElRbo TG S ABoald (Tl %_@#al l(( 2. 6al kyl ),
(C3.7)cycl t&l kyCyCIOa(KEIIyIG)(@é K)hlsypmlkw) (Seah)oiaydigdikergt, Bt or Hetmembered aryl,
el W e A 1 el e o 1
(CL. 6)al kyl - (C3 7) C§a‘l<ﬂ alkyk gycloadky, bicyeletlkyl( @y, HeB Jatlykanyt ard/dlkydHet being
(Cl.6)al kyl - %%Qll%sﬁ{u?eaﬁﬁ ﬁﬂaﬁ{cﬁﬂtl td 4 slaggtﬂg%tt ogetth ¢ angﬂgé)%{{,nf at ed

nitrogen to vvhlcht yare form-a

15 a) (Cy.6)alkyl optionally substituted with:
~ - OR® or SR® wherein R*' is H, (Cy.salkyl), (Cs.7)cycloalkyl,
(C16)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.¢)alkyl-aryl or (Cy.
s)alkyl-Het; or '
- N(R*), wherein each R* is independently H, (C1.¢)alkyl,
20 (Csz)cycloalkyl, (Ci.)alkyl-(Ca7)cycloalkyl, aryl, Het, (C..
e)alkyl-aryl or (Cy.c)alkyl-Het; 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;
25 b) OR® wherein R® is H, (C1)alkyl, (Csz)cycloalkyl or
(Cire)alkyl-(Cs5)cycloalkyl, aryl, Het, (Ci.¢)alkyl-aryl or (Cy.q)alkyl-
Het;
¢) SR* wherein R* is H, (Cy.)alkyl, (Cs)cycloalkyl, or
(Cre)alkyl-(Cs7)cycloalkyl, aryl, Het, (Ci.¢)alkyl-aryl or (Cy.6)alkyl-
30 Het; and
- d) N(R%*), wherein each R is independently H, (Cy)alkyl,
(Cs7)cycloalkyl, (Cy.6)alkyl-(Csz)cycloalkyl, aryl, Het, (Cy.q)alkyl-aryl
or (C.6)alkyl-Het; or both R* are covalently bonded together and
to the nitrogen to which they are attached to form a 5, 6 or 7-



het erocycle; 25 b) OR33 wherein R33 is H, (Cl1_6)al kyl, (C3.7)cycloal kyl or
(C1.6)al kyl -(C3_7)cycl oal kyl, aryl, Het, (Cl.6)alkyl-aryl or (CL.6)alkyl-
Het; c) SRBA3mmanein R34 is H (Cl_6)al kyl, (C3.7)cycl oal egir/CAor/01127
(Cl.6)al kyl -(C3.7)cycloal kyl, aryl, Het, (Cl.6)alkyl-aryl or (CL.6)alkyl-
30 Het; and d) N(R35)2 wherein each R35 is independently H, (Cl_6)alkyl,
(C3.7)cycloal kyl, (Cl.6)alkyl-(C3.7)cycloa kyl, aryl, Het, (Cl_6)alkyl-aryl
or (Cl.6)al kyl-Het; or both R35 are covalently bonded together and to the

nitrogen to which they apf il o , 6 or 7 WD 03/010140
nCT] CA0DI 0197 6 ronier HeT el atialed HBeB IS © O T\ or CaRa, wherei n Ra

is H halogen, (Cl-6)alkyl, haloal kyl, (C9.7)cycloal kyl or

(C1-6)al kyl - ( CR.id NOFEFadkki i j 1 41COR4A1
wherein 5 each lR41 is | nﬁ%%’ennlgelﬁfﬁ {/‘bﬁg i%% lgﬁ%%gﬂ%w%&%%& rkyI or
(C1- 6) al kyl - ( - (FaalsyRgalkylor Rs DBiW@R?Z&@B@mNWRZQEﬂdv%n are each
i ndependentd Y EhcHEH is i 7 | pal i

(C1- 6) al kyl -(cs.%)%é 'Sg%%ﬁa%'l‘?}’ri'b? t‘ﬁ’)%’ @%ﬂ%@e‘"&? 8" (Gusls(Sts y bonded

t oget her and tdcxdralifyl, of ByisrNRBRRiwherein Ré3arark’ atd eachdntidpendanti;nH,ac5, 6 or
7- menber ed sat e e; ¥ I erei nsR5 has the sane
definition as %ﬁlﬂ%’eﬁaaggggﬁ%gb'G)R}%Qs(bw)g < !’%ﬁgtpﬁinawﬂﬁﬁet he same
definition as FRyalgstly hertedliogather an8 toy'the mitr@yesr toSyhich they GFGattashed & forrR6 i S

H, (Cl.6)al kyl ,Beg Qr%%ﬁq%’?@d Ebtasﬁ' w th: halo, hydroxy, carboxy,
am no, Cl.6 al ?(g’x?/l,agél. a kox%/%%'% ony%t%Méﬁ%’Cl-G al kylamno; or R6 is Cl-6
al kyl aryl ®btionally substituted with: hal ogen, cyano, nitro, Cl-6 al kyl,
Cl. 20 6hal oal k4 ) 5 o a : 6= 7 3 - 6- CONR7RS,
C(OH2)1-6-NR TRB, 2 (&%ﬁﬁm%%&ggﬂ%ﬁﬁﬁggﬁﬁ%%&?%ﬁm 1- 6- ORY,
-(CH2)1-6-SR7, -(CH2)1-6- SQ2R7, and -(CH2)1.6- SO2NR7R8, wherein each R7
and each R8 i s r 7 Mln7 I i - i.n each of R9 and R10
is selected f rng% ﬂﬁr%(?l%g%rél}éxﬁl,hagrth%iérﬁag%y%%ﬁgﬁgﬁ%vesubsti tuted

wi th hal o, hydroxy, carboxy, amino, Cl-6 al koxy, Cl- 6al koxycarbonyl, and
Cl. 6 al kyl@m ngtis 0 or s;

Zis OR®, wherein R®is H, (Cy.)alkyl being optionally substituted with: halo,
hydroxy, carboxy, amino, Cy.¢ alkoxy, Cy.salkoxycarbonyl, and C,.¢ alkylamino; or
R® is Cy alkylaryl optionally substituted with: halogen, cyano, nitro, Cy. alkyl, C;.
20  ghaloalkyl, Cy.salkanoyl, -(CH,)1.s-=COOR?, -(CHy)1.s-CONR'R®, -(CH,),5-NR'R, -
(CH2)1.6-NR’CORS®, -(CH,)+.s-NHSO,R?, -(CH2)16-OR’, -(CHy)1.6-SR’, -(CHy)1.¢-
SO:R’, and -(CH.):.--SO.NRR®, wherein each R” and each R® is H or C.¢ alkyl,

or Z is NR°R" wherein each of R® and R is selected from: H, Csalkoxy, or C;.
25  ealkyl optionally substituted with halo, hydroxy, carboxy, amino, C alkoxy, C;.
salkoxycarbonyl, and C. alkylamino;
or a salt thereof;
(\N/\,
30  with the proviso that when A is CR', R" is Me, R? is pyridine or N=/ B

is NR®, R®is Me, K, L, M is CH, Y' is O, and Z is OR®, then R® is not H;

and with the proviso that when A is NR', R' is H, R?is phenyl, B is CR®, R%is



or a salt thereof; NN-\ 30 with the proviso that when Ais CRL, R is M,

R2 is pyridine or N, B is NR3, RBis M, K L, Mis CH Y is 0, and Zis
OR6, therwB®3iosoimot H, and with the proviso that when A i #CHRAZRI12IS H R2
is phenyl, Bis CR3, R3 is W 03/010140 PCT/ CA02/01127 10 phenyl, K, L, M
isCH Y is 0, and Zis OR6, then R6 is not H and wth the proviso that

when Ais S, R2is bromne, Bis CR3, R34 M, Kis CH LisCH MsCR, R7
isHorMe, Y is O andZi sORe6, thenR6isnotH; 5 and with the proviso that when A

is 0, R is H, 1R I K, M i CH,Y is 0, and Z is
OR6, then R6 |Eﬁer‘3’f 'ﬁ g%'ﬁ( “p@"r%m%‘*’emeaxﬁs Mis Rl R is M,
R2 is pyridine, Bis NR3 R3 is 10|ve K, L, Mis CH Y is 0, and Zis
OR6, then R6 i h further provisq.that when Ais
RL R is 3@@&% h@pr%%th%?%&&i\ ﬁ\ﬁsﬁz ﬁ%r?rgm’%lg sth (}_‘3 ﬁlg g}&#, is 0,
and Z is CR6 L e @GHRE |s§FﬁoB7 iEtH orle,aflds @ hid ZeORBrthéreR? BMAYHSO t hat when
A is CR1, is CH R2is M, Bis NR3, RB3is M, K L, Mis CH Y 1is O,

and Z is , then R6 is not'Et; and with the further proviso that when A
is CRlL, R is &ndwiRthespriiiso Bat wheiRR is B3RT 5 H,\®is ¢R®, R® is\bHeayIOk, L¥1ig s O,

and Z is ORG6, e [ 20 and with the further provi so
that when Ais&%H,Q %g)'ia?d% @ g&% %-‘é'?' Me Me M, Kis N Lis CRS,

RSis M, Mis CR7, R7Tis OH Y is O, and Zis CR6 then R6 is not Et; 25
and with the f royi.so. t ha en s Br, Bis
CR3, R3 is m%@%ﬁ%@%&%‘? @ﬁg‘ﬁﬁ‘iﬁﬂg F *%\\Eervﬁ 'Slpi’”ﬂiﬂe B%'ﬁ Rq is
CR5, R5 islave, MM KsL,@®R® CRYY1is Biand Z'is OR®Othem R iszhdt Me;

N=\

NN
and with the further proviso that when A is CR', R is Me, R?is A
Bis NR®, R®is Me, K, L, Mis CH, Y'is O, and Z is OR®, then R® is not Et;

’

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 CR?, 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
and with the further proviso that when A is CH, R? is Me, B is 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 R® is not Et;

25  and with the further proviso that when A is NR', R is Me, R?is Br, Bis CR®, R®is



OR6, then R6 is not Me; and with the further proviso that when Ais NR, R
isH Risd, BisCR3, R3is 5E, KisCH LisCH Mis CH Y is O,
Z is OR6,WDhen1R$ i s not Me; and with the further provi soPChatAcdhen7A is
NR, R is H R2is phenyl, Bis CR3, R3 is phenyl, Kis CH L is CH Mis
CR7, RT is M, Y is 0, Zis OR6, then R6 is not Et; 10 and with the
further proviso that when Ais NR, R isijH R2is M, Bis CR3, R3is M,
Kis CH -Lis N Mis CH Y is 0, and Zis OR6, then R6 is not Et; wth
the further proviso-that when Ais S, RRis Br, Bis CR3, R3is M, Kis
CH Lis CH Mis @ is 0, and Zis OR6, then R6 is not Me; 15 and
V\Aththefurthé"fe {s0'®& hat, when Ais NR, R is H R is: ci O MO3
hexyl, K, L, Mis CH Yis O, Zis OR6, then R6 is
/ CA02/ 01127 12 Alternatively, in a first aspect of
the invention, therg is provided a conpound represented by Fornula la: Y
R2--c, Az 9% K" e(Ia) I(/\!eeNehllaCFiﬁ,R%ls(Meﬁ!llsl\dﬁ-'l7 ROs BRY! is &, dAdizsisNR3 or
CR3; R is selég‘kqg% ot group consisting of: H (Cl1_6)al kyI benzyl ,
(CL.6 al kyl)-(Co_’ q '} Cl_6 al kyl)-5- or 6-nmenbered heterocycle
having 1 to 4 heteroatons selected fromO, N, and S, and 5- or 6-nenbered

het erocycl e ha 10 het e o tons, S e ;nO N and, S, wherein
sai d benzyl d;‘gﬁthéthﬁce}géh (D% fb‘?r]% (;T]ﬁhslﬁoét ti5B I8 SR> Riom 1 to
4 substit ueﬁnt sESKIneGlI—Edi i§ CotrM b eSHNO ipOc B RSORY, ithgh RT is eO;

and with the further proviso that when A is NR', R" is H, R? is phenyl, B is CR®, R®
is phenyl, Kis CH, L is 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 Bis CR?,

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 O, and Z is OR®, then R®is not Me;
15

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

O )
MeO '

ORS®, then R%is not H.

, B is NR®, R®is cyclohexyl, K, L, Mis CH, Y'is O, Z is



COO(C1_6 al kyl), halogen, and (C1_6 alkyl); 15 R2 is selected fromthe
group consisting of: H, halogen, (Cl1_6)alkyl, (C3_7)cycloal kyl, phenyl, 5-
or 6-nenbwoed/oaser ocycl e having 1 to 4 heteroatons sel ecPed/daoonti2@, N,
and S, pyridine-N-oxide , and 9- or 10-nenbered heterobicycle having 1 to
4 heteroatons selected fromO, N and S, said phenyl, heterocycle and

het erobi cycl e being optionally substitutegp 20 with from1l to 4
substituents selected fromthe group consisting of: hal ogen, C(hal ogen)3,

(C1_6)al kyl, O4 10 -1 Cl.6 alkyl)2: R3 is se|lected
fromthe gr oupAg%rﬁé&et“?hngé ﬁr%asso-e%-th%w%%{EEf%ﬁ Fﬁ%‘%“i%%%%"”'}éw ng 1to
4 het eroat ons #ireseneadl fyrfcoom@la idl, and S, norbornane, (C3_7)cycloal kyl 25

and (C3_7)cycloal kyl-(CL 6 alkyl); Mis N, CR4,, or COR5, wherein R4 is
selected fromthe group consisting of: H, halggen, and (Cl1L_6 al kyl); and

RS is selected fromthe group consisting : nd- (ClL_6 alkyl); 30 K and
Lis N or CH WD 03/010140 PCT/ CAQ2/ Q11

| 18Y----Z represents either a
single or a double bond; Y is @; 547 i CR6|Cor NR6R6a, wherein R6 is

sel ected fromthe group consisting ofB”H k% 1_6)aI yl, wherein said al kyl
is optionally H?r%}'.tuted with froml to 4 substitué@nts selected from OH,
COCH, CCIJ(Cl_G?’a ", (Cl.6)al kyl, said al kyl being optionally substituted
with from1 toAds SuBshNRl,wetRe; sel ected from COOH, NHCO(CL_6 al kyl), 10
NH2, NH(C1 ablfg/hhaopeﬂa,N( Cl_6 alkyl)2; or a salt thereof. In a third
aspect of the rnvention, 'there is provided a conpound of the formula I, 15
or a pharmaceutically acceptable salt thereof, as an inhibitor of RNA

R Ly R e
I, or a phar mag®li (Caaklky)-acorepmabiberesthdterbbygrebdvings toad hetehddbrher of HCV
:rgflhlogaf):‘ 0?; ea%él?%cgg%ﬁorfn'd,tl\h ARG REGhd 8 of &ifneibF rllé%grocyycrl]éahgvirlmgs1 pyQuided a
10 heteroatoms selected from O, N and S,
wherein said benzyl and said heteroatom are optionally substituted with
from 1 to 4 substituents selected from the group consisting of: COOH,
COO(Cy.6 alkyl), halogen, and (C,.¢ alkyl);
15 R?is selected from the group consisting of: H, halogen, (C.¢)alkyl, (Cs.7)cycloalkyl,
phenyl, 5- or 8-membered heterocycle having 1 to 4 heteroatoms selected from
O, N, and S, pyridine-N-oxide , and 9- or 10-membered heterobicycle having 1 to
4 heteroatoms selected from O, N and S,
said phenyl, heterocycle and heterobicycle being optionally substituted
20 with from 1 to 4 substituents selected from the group consisting of:

halogen, C(halogen)s, (Ci.¢)alkyl, OH, O(C;.¢ alkyl), NH,, and N(C1. 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, (Csz)cycloalkyl
25  and (Cgy)cycloalkyl-(C+.¢ alkyl);

M is N, CR®, or COR®, wherein R* is selected from the group consisting of: H,

halogen, and (C;.¢ alkyl); and R® is selected from the group consisting of: H and
(C1.6 alkyl);

30
KandLis NorCH,;



preventing HCV infection in a mammal, conprising adm nistering to the
mammal an effective anmount of a conpound of fornmula I, or a

phar macewpDa®ablo4@ccept able salt thereof. 25 In a sixth aspaxno2ofi2the
invention, there is provided a pharmaceutical conposition for the
treatnment or prevention of HCV infection, conprising an effective anount

of a compound of formula I, or a pharmaceygically acceptable salt thereof,
and a pharmaceutically acceptable carrier. 30 According to a specific
enbodi ment, the pharmaceutical conpositions of this invention conprise an
addi ti onal i nmunonodul at or%/ agent. Exanples of additional inmmunonodul atory
agent s i ncl udebutePseseniforl her arisingle Qr@ dagible gagd; 8- y-, and co-interferons.
35 WD 03/010140 PCT/ CA02/ 01127 14 According to an alternate enbodi nent,

t he pharnmaceutjcal conpositions of this invention may additionally
conprise an anti% 0 al agent. Exanples of antiviral agents include,
ribavirin and arrant adine. 5 Accordi ng to anot her alternate enbodi nent, the
phar maceut i cal rTBgm tio 'TS this invention may additionally conprise

ot her i nhi bi to?és GR” AVRR w@ra@é? is gelecied frag the gyeip caneistrerofali er nat e
embodi nent, t heo, Ry ITREHRWiH §§H aﬂ@ﬁ?%?ﬁ&rfaﬂ&%ubs‘ﬂ futd it frg%elnt%lfk:{;vb%@if?ntﬁe

addltlonally co ri se an_i nhibitor gets in the

cycl e, such asSHefedHe®@: Ofb CHRI:LROGrelaliI, é‘éfmlbﬂs@malk}'lmﬂﬂg opnormllyevent h

aspect of the $le$ﬂ!m'tdd0mh ﬁr&‘rﬁr19to'4ssuB§tﬁé(érﬁ§geI@ctH§?roﬂ"f COGIR jypr mul a
I, for the manrH'f_’ a nmedi canent for the treatnment’ o %Ctlon
15 In an el%ht GB'IKV'Q RN GentkBe;, there is provided a use of a
conmpound of forrmula I, as an HCV pol ynerase inhibitor. In a ninth aspect of

t he invention, ere is provided a method of treating or preventing HCV
infection in & &?ﬁ!ﬁh grrprisi ng adm nistering to the manmmal 20 an
effective ampunt of a conmpound of formula |, or a pharmaceutically

on wlth anot her anti-HCV agent. In a

acceptabl e salt r eof
tenth aspect g’b atthggﬁ?R/eecﬁf’{]tgﬁ 'n"teﬁgqne hege [FrRiQYidedia sAmpawng efdlr taraulstl, f or nul a
(1 a) or, 181 br:apharmaceutically acceptable salt thereof, as an inhibitor of RNA dependent

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

In a fourth aspect of the invention, there is provided a compound of the formula I,

or a pharmaceutically acceptable salt thereof, as an inhibitor of HCV replication.
20

In a fifth aspect of the invention, there is provided a method of treating or

preventing HCV infection in a mammal, comprising administering to the mammal

an effective amount of a compound of formula I, or a pharmaceutically acceptable
salt thereof.

25
In a sixth aspect of the invention, there is provided a pharmaceutical composition
for the treatment or prevention of HCV infection, comprising an effective amount
of a compound of formula I, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

30
According to a specific embodiment, the phérmaceutical compositions of this
invention comprise an additional immunomodulatory agent. Examples of
additional immunomodulatory agents include but are not limited to, o, B-, 8- -,
and w-interferons.

35



ouO Br Al MOPGM,AIl M\OPG B eL ~eL 25 l1la or 1b wherein A, B, K, L,
and M are as described herein and PGis H or a carboxy protecting group.
In a el evwotob/osapect of the invention, there is provided toag/ugeoof27t he 30
i ntermedi ates of fornmula (l1a) for producing conpounds of forrmula (iii), WO
03/ 010140 PCT/ CA02/01127 15 0O R- - - AIMOPG B K~, L (iii) wherein A
R2, B, K, L, M and PG are as described hgjein, conprising: a) coupling,
in the presence of a netal catal yst (such as, for exanple, Pd, Ni, 5 Ru,

[ £ d It
Q) 2025, SRR LA oy R R e S SR 2L
| OPG B K/ L | éavenlianim@padditionaty eédmprige,anRhtivikgl ajentMExachpRG aalatlml desclrl bed
[ d ; Cl_6al kyl)3, S 3, ta
Eglr ie:jg, ag(Oggagérﬁgd'nﬁ(J%%didag[w’%%d (}%Qmﬁ(gﬁ%o pr gduge)conpgfjﬁzig z)f fgtrarrul a
(iii). In an alternative to the el eventh aspect of the inventionf therelis
ded th mul a
(1) 70 | Ao periojd St aBivaye bitbonlont HTEIMGoSREREATR e BT, €

as descri bed hé#iinyention drgyradsiitiegally comprise other inhibitors of HCV polymerase.

According to yet another alternate embodiment, the pharmaceutical compositions
of this invention may additionally comprise an inhibitor of other targets in the HCV
10  life cycle, such as helicase, polymerase, metalloprotease or IRES.

In a seventh aspect of the invention, there is provided a use of a compound of

formula 1, for the manufacture of a medicament for the treatment of HCV infection.

15 In an eighth aspect of the invention, there is provided a use of a compound of
formula |, as an HCV polymerase inhibitor.

In a ninth aspect of the invention, there is provided a method of treating or
preventing HCV infection in a mammal, comprising administering to the mammal

20  an effective amount of a compound of formula I, or a pharmaceutically acceptable
salt thereof in combination with another anti-HCV agent.

In a tenth aspect of the invention, there is provided an intermediate of formula

(1a) or (1b):
o
I W)J\OPG ,-AIM\\HKOPG
Br— M— ||

25 1a or 1b

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

In a eleventh aspect of the invention, there is provided the use of the

30 intermediates of formula (la) for producing compounds of formuia (i),



b) coupling, in the presence of a netal catalyst (such as, for exanple, Pd,
Ni, Ru, Cu), a base and an additive (such as a phosphine ligand, Cu salt,
Li salt, warmmonitwm salt, CsF) in an appropriate solvent, ipaTaravediare (1 b)
O AMPG K-'" L20Ib wth R-X, wherein X is halide, 0S02(Cl1_6al kyl),
OSQ2Ar, OSRCF3 and the |ike, WO 03/010140 PCT/ CA02/01127 16 and Mis a
metal such as Li, Sn(Cl_6alkyl)3i Sn(arylyg, B(OH) 2, B(OCl_6al kyl)2, netal
hal i de, to produce conmpounds of fornula (iii). DETAILED DESCRI PTI ON OF THE
I NVENTION 5 Definitions The follow ng definigions apply unless otherw se

noted: As used herein, the terns" (O -3) n{'fll kyl", "(Cl.4) alkyl" or "(Cl.6)
al kyl", either alone or in conbi nal_t‘ai_gﬁ aweGher radical, are intended
to nean acyclic straight or 10 brancheg iLn al kyl radicals containing up

to three, four and six carbon atons respectively. Exanples of such

radi cal s include nethyl, ethyl, propyl, b k |, hexyl, 1-nethylethyl,

1- met hyl propyl, 2-nethyl propyl, 1,1-dinet ylyet hyl . As used herein, the term
"(C2_6) al kenyWwherei AhBY, BalkopheMpand RGeoerhs Riasdribed\Netdin, 15 anot her radi cal ,
is intended tocgﬁg. iid] unsat urated, acyclic straight chain radi cal
containing two to six carbon atons. As used herein, the term (C2-6)

al kynyl " eit hee) alogningin tha peasebeeatta oetahcatalyan@titiess, fgrexampld, dj Nt ended t o
mean an unsat ur ated,~ AC i.C..Sttai of in._s bridi.zed 20 radi.ca

cont ai ni ng % to s@ c@’r%g%éea?r@ﬁ@.a%%eSggégn%easgﬁ%phmé'g?@’ U L_'f)ah

cycl oal kyl ", eit renmeanigmesalir C$h) icanmbpprapiiata selveht, interoketiate (lagdi cal , nmeans a
cycl oal kyl radical containing fromthree to sgven carbon atons and

i ncl udes cycl opropyl, cyclobutyl, cycIR emt vyl cycl ohexyl and 25

cycl oheptyl. As used herein, the tem: F) c98F oal kenyl ", either alone or
in conbination with another radical, | gLan unsaturated cyclic radical
containing five to seven carbon atons. 30

1a

with R%-X, wherein R', R% K, L, M and PG are as described herein and X is (bt
not limited to ): Sn(C.salkyl)s, Sn(aryl)s, metal halide, B(OH),, and B(O(C1.)alkyl),
10 to produce compounds of formula (jii).

In an alternative to the eleventh aspect of the invention, there is provided the use
of intermediate (Ib) for producing compounds of formula iii),
o]

A M

Rl I = OPG
N ~, L
B K*

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

(o]
',A M\j)‘]\ OPG
Mm— || ;
8 -

y

20 1b
with R%-X", wherein X' is ‘halide, 0O80,(C.salkyl), OSO.Ar, OSO,CF; and the like,



As used herein, the term "carboxy protecting group” defines protecting
groups that can be used during coupling and are listed in G eene,
"Protectiweo@oups in O ganic Chem stry”, John Wley & S®0g/CA¥MIYDr K
(1981) and "The Peptides: Analysis, Synthesis, Biology", Vol. 3, Academ c
Press, New York (1981), the 35 disclosures of which are hereby incorporated
by reference. WO 03/010140 PCT/ CA02/01122| 17 The a-carboxyl group of the
C-termnal residue is usually protected as an ester (CPGQ that can be

cl eaved to give the carboxylic acid, Protec gro C sed
include: 1) al¥AMisegedl §ﬁ€*ha%%' Gn;e?'ky'lsré gles(fSF‘ja E‘{ﬁéwagﬁ'&z tyl,
2) 5 aral kyl q@|§é&o%mcg%ob@6gydscﬁwnﬁﬂ&§ﬁ)ltut ed benzyl, or 3) esters
that can be cleaved by mld base treatnent or mld reductive means such as

trichl oroethyl and phenacyl esters. As used herein, the term"aryl", or

"6- or 10- nmenbpEeil BDEsCRPITIONGF THEGNENSIONl N 10 conbi nation wi th anot her
radi cal nmeans aromatic radical containing six or ten carbon atons, for

exanpl e phéhyl| P&finiiad#it hyl . As used herein the term heteroatom neans 0, S

or N. 15 As Usﬁ%fﬁﬁvﬁh%deﬁm@ﬁs@dﬁl v UrSseroBer@ise hotett t her al one or in
conbi nation with anot radi cal, neans a nonoval ent radical derived -by

renmoval of a hydrogen froma five-, six-, or seven-nenbered saturated or
unsaturated (iAchsedi mematherr@%risc‘XCmaalaymcanL)allqm’rdra(miG)wgkylr eiavanbrf our

het er oat ons sel ect rom. nitroge xygaen ur.t nor e,

"het er obi cycli¢c' r d above
peobabavi Ahrher el #50TanABT o Beg ferl ial e

fused to ore Ofrandied ahhimeﬂkytbpadumls dtmtaditinguup ethesey dyurlaed aix carbonatitres cycl e.

Exanpl es of such hetero S i

oyrrol i ne, " tevpaiyely o EaEs bhflddRuiamhincRbE mdRl, il oERUEM. e n,

hydant oi n, di azepthyisthyl, Hnithiyibazmt, @-metsgirapyl &,1-dimetyieity). tetr azol e,

pi peridi ne, 1,4-dioxane, 4-norpholine, pyridine, pyridine-N oxide,

pyrim di ne, 25 thiazolo[4,5-b]-pyridine, quinoline, or indole, or the
fol | owi ng het efouesad lesein, the $er NCN) alesylOelthed alader ilNedinbination 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..¢) alkynyl” either alone or in combination 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 term “(Cs.7) 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.;)cycloalkenyl”, 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

385 disclosures of which are hereby incorporated by reference.



As used herein, the term"9- or 1 O-nenbered heterobicycle" or
"het erobicycle" either alone or in conbination wth another radical, neans
a het erocwolog/oas480 defi ned above fused to one or nore ot Rem/capehe27be it a
het erocycl e or any other cycle. Exanples of such heterobicycles include,
but are not limted to, thiazolo[4,5-b]-pyridine, quinoline, or indole, or
the foll owi ng: WO 03/010140 PCT/ CA02/0112¢7 18 NO:> | SOOI~I\ OS O
N 0> orH As used herein, the term"Het" defines a 5- or 6-nenbered
het erocycle having 1 5 to 4 heteroatons selected fromO, N, and S, or a 9-
or 10-nmenbered heterobicycle having 1 to 5 heteroatons wherever possible,
sel ect ed from Whe d-catitntylGrousoiise G-teaniaaitesitibeistusually"grajectedrasamsesterhal ogen
romne a

atom and inclu fluorine, 10 chlorine d.i odi ne. sed

nerel nthe. t oRECHaRGHER cleaBah o habsea ROk ASan it PowrarotatFese i beo
above in whi chbeasdd inglddage aikgt estersayiclh as setiod Ismetayiyilieip) ane dolxyl, 2) hal ogen
atom for exanpl Br o, CF3. 1 sed rein, e term"netal halide"

Tt ended 1 oRINERTS i & Borybet Cot e Ror b o pog B Mt B Hor ase 1 n

a rr:st gl - cgt ?I yzledvezmylsr_s'rlq:bn,qelt'{eagnerﬁt/gaxémmngjj%lﬂxanmbas;uﬂa emldtdmlctnﬁbm:y! Eal i czigs

i ncl ude, but ar i o, - , - , or - Zn an e like.

As used herei n,a&?ﬁ@ér{a&ﬂ%s& 1" refers to a hydroxyl group. It is well known

to one skilled in the art that hydroxyl groups may be substituted by

functional gro i al ent ] SHSR up. .
equi val ents t hg{? uggché%@hﬁ‘eg%ﬁma?ﬁr’r%be? hal?goi nven({r?d;%&! %@ﬁ%rdagér%b%tm are not
linmted tol0 et hemkipatom Witiyahojhes radiGal amahing eiroradtic, radied sadtainingsix peteni ar y

am nes. As Usegargﬁﬁﬁfo%s, FopQX%rﬁﬁlﬁ‘gﬁg’WlorrﬁElﬁﬁtﬁy}to a sul fhydryl group. It is

intended within t scope O present’ i nvention that, whenever a "SH'
or "SR' group is present, it
As used herein the term heteroatom means O, S or N.

15  As used herein, the term "heterocycle”, either alone or in combination with
another radical, means a monovalent radical derived by removal of a hydrogen
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  a heterocycle 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:

O
N

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 to one or more other cycle, be it a heterocycle or any other
cycle. Examples of such héterobicycles include, but are not limited to,

thiazolo[4,5-b}-pyridine, quinoline, or indole, or the following:



can al so be substituted by any other appropriate oxidation state such as
SOR, 30 S2R, or SGBR. WD 03/010140 PCT/ CA02/01127 19 It is intended that
t he ter mweuwbsmtdisut ed” when applied in conjunction wth arcadiawabiizhavi ng
nore than one noiety such as G .6al kyl-aryl, or Cl.6al kyl-Het, such
substitution applies to both noieties i.e. both the al kyl and aryl or Het
noieties 5 can be substituted wth the defg ned substituents. As used
herein, the term"COOH" refers to a carboxylic acid group. It is well
known to one skKi IIed |n the art that carboxylic acid groups may be
substituted by up §qU| val enbs Exanpl eg of such functional
gr oup ‘equi val ents 1 on ) g0 Dy T hi ti nchude, but
are not limted toOy>es Nrs i claci t rg ./As used
herein, the term"functHonaI grou equ valrént" is9 nténded Yo nean,an

el ement or a substituted derivative thereof, thatyis replaceable by another
elenment 15 that has simlar electronic, hybridization or bondi ng
properties. As used herein, the te " et al t" is intended to nmean a
nmetal such as palladium (0) or m ( at lis bonded to a | eaving
group for use in a cross- coupliagFeggtion. anypl es of such pall adi um
catal ysts include, but are not 20 I|m ed%t o, Pd('Ph3)4, Pd/C, Pd(CAc) 2,
PdCl 2i and the like. Alternative netals that can cat al yze cross-coupl i ng
reactions include, but are not limted to: acac)2i N (QAc)2, or N Cl2.
As used herei s usad hereim t""@éﬁffﬂ/éﬁtv@‘fm%aﬁnpé weNhesesrBalRrocHae baying(l e

| abel ™, 25 é'aft%'ﬂété(rofaﬁﬁnsélﬂe Mrﬁbewaha% 8F 29Por 10LhanoRfe “ det ect abl e
| abel " refers to any group that nay |inked to the pol ynerase or to a

conpound of t h'éetﬁ"ro€§éﬁ? haV'HQéﬁ? 56‘ﬁt9§°&ﬁfﬁm§ MAEreMeE ROSIRIe, c“’@fﬁﬁt?arf@m e N

associ ated W tihdse pol ynerase target, such |abel allows recognition
either directly or indirectly of the conpound such that it can be

detect ed, neasured and quantified. Exanples of such "l abels" are 30
intended to i ngs usk hdrdin, BieQeim®thald’ Fidags attalogehuasif 20e iicldded alisrine,

chem | um nesc (g}tl I aBeI S‘h colorjmetric |abels, enzymatic markers,

radi oact i v&¥ i sSTYPEsPOmINSART RS- t ags such as biotin. Such |abels are
attached to the corrpound or to the polynmerase by well known nethods. The
term"affinity

a 35 corrpoundA%\“getdnfgee}g'?‘Zg%ﬁ?I"?ﬁ\?g)ﬁwlh%tm%ﬁgg%{]gﬁg%'ﬁtgn él?ﬁ tﬁ?qt’%//gesg B " 1

recept or can babove in which each hydrogen atom may be successively replaced by a halogen

atom, for example CH.Br or CF3.

15
As used herein, the term “metal halide” is intended to mean any metal that is
bonded to a halogen atom for use in a metal-catalyzed cross-coupling reaction.
Examples of such metal halides include, but are not Iimiteq 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
contemplated by this invention include, but are not limited to, ethers, sulfhydryls,
25 and primary, secondary or tertiary amines.

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

30 SO:R, or SO4R.



WO 03/010140 PCT/ CA02/ 01127 20 used to extract froma solution the entity
to which the ligand is attached. Exanples of such ligands include biotin
or a deriwetmserither eof, a histidine polypeptide, a pol yacgianoneiizan

anyl ose sugar noiety or a defined epitope recognizable by a specific

anti body. Such affinity tags are attached to the 5 conpound or to the

pol ymerase by wel | -known net hods. The terq{g"photoreactive group” neans a
group that is transformed, upon activation by light, froman inert group
to a reactive species, such as a free radical. Exanples of such groups

I nclude, but are not limted to, benzophenones, 10 azides, and the |ike.
As used her ei nlti¢ hentied that fiteaiemacalsstitateld’ whee eppicabih eojahdtioniwitblaudéisalt hose

derived fromp iR t I e~bases LS 1t oxi ¢ Exanpl es
of ' suitabl o bUBdtS B LB oK sRTRE L Er b G E G eI HER Bl e, N
K+, and 15 Ca+sulssditutisn applmltsootmnbietiq:ﬁ it bdthttbe bikyhdridhaml drHet swoigties of t he

I nvention ( Isos | t.s ge, SM et al., J. Pharm
Sci., (1977y, 8e_L§l‘_'Lt§Tﬂ?Jt| ncgrbjh.'o (gptﬂg‘agﬁléqsé uﬁn y reference). Preferred

enbodi nent s 20 A Preferably, conpounds of the present invention have the
foll owi ng for ' erably, A
is 0, S, or &{g%ﬁéd ‘E’gre éraebt?QM@Psﬁzﬂ%ﬂls t?’rRéfa egroz)i(kl?cye}c\‘g;@lr’?%gu désngli t he
present i nvent kaawrhiawometshilefl o thewvdrtthatf carraxylic gdid gloupyDa@ ye(sLDSHtGted by

PCT/ CA02/ 01127fun%ﬂon'§l QouMeq{JivéleﬁtS. Examples of such functional group equivalents that
10  are contemplated by this invention include, 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 replaceable 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(Phg)4, Pd/C, Pd(OAc),, PdCl,, and the like. Alternative metals that
- can catalyze cross-coupling reactions include, but are not limited to: Ni(acac),,
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

that it can be detected, measured and quantified. Examples of such “labels” are
30 intended to include, but are not limited to, fluorescent labels, chemiluminescent

labels, colorimetric 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 or to a
35 compound of the present invention) whose strong affinity for a receptor can be



R2 B K~L (Il11) wherein, preferably, Bis NR3. Wth respect to conpounds of
formula (I1) and (I11), preferably, M Kand Lis CH 5 or N Mire

pr ef er ablwp odoi4@and L is CH More preferably,

conpounds @CTid@2prIeSENt

i nvention have the followwng formulae: OR O Oz z R\ 1/ 1/ RRR3
sN RlIlallia 00 s RR zN R R310' R Ilbllc R ONNZ2z
RIlid 15 Rl: Preferably Rl is sel ected fldg%mthe group consi sting of:

(C1_6)al kyl .

More preferably, Rl is H, i sopropyl, or isobutyl.

more preferabl L¥§ed% e&t?aclt_lfrgrrn a gﬁtionl\(ﬁg tenﬁ{t ?g \%i% lttYe’ Iigg%d \Sattac éd.20 R2:

10

15

20

25

Examples of such ligands include biotin or a derivative thereof, a histidine
polypeptide, a polyarginine, an amylose sugar moiety or a defined epitope
recognizable by a specific antibody. Such affinity tags are attached to the

compound or to the polymerase by well-known methods.

The term “photoreactive group” means a group that is transformed, upon
activation by light, from an inert group to a reactive species, such as a free
radical. Examples of such groups include, but are not limited to, benzophenones,

azides, and the like.

As used herein, the term “pharmaceutically acceptable salt” includes those
derived from pharmaceutically acceptable bases and is non-toxic. Examples of
suitable bases include choline, ethanolamine and ethylenediamine. Na*, K*, and
Ca'" salts are also contemplated to be within the scope of the invention (also see
Pharmaceuitical salts, Birge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19,

incorporated herein by reference).

Preferred embodiments

A:
Preferably, compounds of the present invention have the following formula (11):
0O
M
’ I YU\Z
RZ
N\ A

wherein, preferably, Ais O, S, or NR'.
Preferably, A is NR'.

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

R or
H or
Even



WO 03/ 010140 PCT/ CA02/ 01127 22 Preferably, R2 is selected from H,
hal ogen, (C2_6)al kenyl, (C5_7)cycl oal kenyl, 6 or 10-nenbered aryl or Het;
wherei n (WP Bpalikenyl , (C5_7)cycl oal kenyl, aryl or Het i sPCoftAceaal2ly
substituted with R20, wherein R20 is defined as: - 1 to 4 substituents
sel ected from hal ogen, NO2, cyano, azido, 5 C(=NH)NH2i
C(=NH) NH(C1_6) al kyl or C(=NH) NHCO(C1. 6) al g?'l ; or - 1to 4 substituents
selected from a) (Cl1_6) alkyl or haloal kyl, (C3_7)cycloal kyl,
(C2_6)al kenyl, (C2.8)al kynyl, (Ci- 613) al kyl -(Cg. 7)cycl oal kyl, all of which
optionally substituted with R 50; OR104 whefjein R104 is H, (C1.6alkyl),
(C3.7)cycloal kyl, or (C1_6)alkyl-( Mm7)cC oal kyl, aryl, Het,
(C1_6al kyl)aryl or (Cl_6al kyl)Het, ;s‘ alRyl, cyckoal kyl, aryl, Het,
(C1l_6al kyl)aryl or (Ci1_6alkyl) Be i optj onal 'y substituted with 8150;
c) OCOR105 wherein R105 is (Cl.6)al BT, ~&3.7)cycl oaulgyl , (C1_6)al kyl-(C3_
7)cycl oal kyl, Het, (Cl_6al kyl)aryl or (Cl_6al kyl)Het',”said al kyl,
cycl oal kyl , ar whereirl prefietaply( Bis BRF.kyl ) aryl or (Cl_6al kyl ) Het bei ng
optionally substituted with R150; d) SR108, SO2N(R108)2 or
SO2N( R708) C( O R708 wherein each R108 is independently H, (C1_6)alkyl,
EC3. 7) Ficl ;)al kWithO‘esQe@H_cﬁcl)th;ﬁUndé GBfoEf‘)t;ldy((IIl)(midell),,pre&lfe)bl)ll, M;|¢¢|andbL istP(1j
Cl_6al ky ry r ar. . ho R108 are coval ently bonde
t oget her an% tér @hyo%}ag%agﬁ'yt@?&ﬁpgh'f F?Eb are attached to forma 5, 6 or 7
20 nenbered saturated heterocycle, said alkyl, cycloal kyl, aryl, Het, (Cl_
6al kyl)aryl or | ) rocycle bei.ng,opt].o | y substituted
with R 50; e) N&%T%ﬁéé%%éeg% |°ﬁh<ﬂ£$rt1tﬁ? gpeé?m('@f'%'?glhﬁy? %he?@?%gcgéwlgﬁ?'kyl or
(CL_6)al kyl - (C3_7)cycloal kyl, aryl @ Het, (Cl_6al kyl)aryl_or
(Cl_6al kyl)Het, and R112 ig H, i cycl oal kyl or
(C1_6)al kyl - (C3. 7) cycl qal % |, , : ) 1 6al kyl ) Het,
COOR115 or SO2R'5 wherein R s (CL. 6) al ky#% ycl oal kyl, or
(C1_6)al kyl-(C3.7)cycl oal kyl, aryl, Het, (Cl_6alky)afyl or
(Cl1_6al kyl )Het, or both RI11 and R112 arge coval ,ehtly bonded together and to
the nitrogen to which they are attached to forma 5, 6 or 7-nenbered 30
saturated heterocycle, said al Kg, cycloal kyl, aryllllaHet, (Cl1_6al kyl)aryl
or (Cl_ 6alkyl)Het, or heterocycl egbeing optionally substituted with R150;
f) NRL16COR117 wherein Rllg and R11]f i s each Hn‘\( Cl 6)al k§l, (C3_
2 N
R \ R2
RS

fb . lle

or

lld

15 R'%
Preferably R' is selected from the group consisting of: H or (Ci.6)alkyl. More
preferably, R' is H, CH;, isopropy!, or isobutyl. Even more preferably, R' is H or
CHs. Most preferably, R' is CHs.

20 R?



7)cycl oal kyl, (Cl1_6)al kyl -(C3_7)cycl oal kyl, aryl, Het, (Cl_6alkyl)aryl or
(C1_ o6alkyl)Het, .said (Cl1_6)al kyl, (C3.7)cycloal kyl,

(C1_6) al kyb-03@8117) cycl oal kyl , aryl, WD 03/010140 PCT/ CAO2PQTXAN2/0P137 Het ,
(d -6al kyl)aryl or (Cl_6al kyl)Het being optionally substituted with R150;
g) NR178CONR119R120, wherein R718, R19 and R120 is each H, (Cl.6)alkyl,
(C3_7)cycl oal kyl, (Cl1_6)al kyl-(C3.7)cycl ogg kyl, aryl, Het, (d -6alkyl)aryl
or (C1L_ 6al kyI)Het or R118 is covalently bonded to R119 and to the

nitrogen to wh [ 7- [
sat ur at ed hetnggg(f/%P'&hﬁ%S% %ﬁ%@ﬁ%ﬁﬁ%g’ggﬁ Elég Iﬁ?@g‘t@;@ﬂ%ﬂeﬂ%‘?‘ﬁ gé’{ her and
to the nit rogemOMmbmed:éwtdsrdjetawleeramt(é)@lg)ekﬂemw, (Cay)nycdodikengl, aryl - Hetriber ed
saturated heteroc do,
(CL_6) al kyl - ( c@.%"é@yc?%ﬁﬁﬁ%,"% Wlﬁ% q%c?y 4@511%/?? aryl or 10
(CL. 6al kyl ) Het or het ér oesyhdtiichis suj;ecmqm irmnahdlggaluuﬁg,l dyahetazidot h R150; h)
NR1210000R122 wher ej.n 1 LS
7) cycl oal kyT, (Cl_GFgT%ﬁ}%g{E%@%I(%‘ﬁﬁj&? Q(ngbhé%%lr Q4 ar yl, Het,
(CL_ 6al kyl)aryl of1{ClLs@tikuehisHtiectexhiramal kyl , cycl oal kyl
al kyl - cycl oal kyl, I r I
optional |y substi tu%ydg \ﬁ'ﬁ' %éag&a% ( W)@éﬁalky? ((&.\;%%5&@! l% wg%yg?gﬁgr ein
R123 and each R124 alkyl+(6§lf)ge>it@ﬂ¢yt layl of—Whlc(uﬁﬁztlcﬁally(ymbs;tltu(teEdBwa Bl oal kyl, or
(C1_6)al kyl -(C3_ 7) C J,4k ba,;
(C1 6al kyl ) Het , ﬁ?ﬁ 'ﬁf@ﬁ' %E’e o g]'ﬂ%ﬁ” {6@@&4&@@@ c&al ent 1y
bonded t oget her to #qrdnaakyBarwi Huet, (Dﬂamm))ar)&dr g:aIGaJkym-m sdlmaleylpqwtdaﬁwl sai d
al kyl , cycl oal kyl,
(C1 6al kyl ) Het and ﬂ@tf é‘lﬁbgé a@“’b@%’l@' @ %"QHE? §’e ?? ??ﬁﬁ'yéﬁgﬂf(‘ﬂtﬁg BB, | )
COR127 wherein R127Ri*% H, (C1.6)al kyl, (C3 7)cycloal kyl or (Cl_6)alkyl-(C3_
7)cycl oal kyl, aryl, 6al ky ),sar al kyl,
cycioal kyl, aryi, ﬂeHSCQ'%] ﬁrﬁ‘iﬂﬂf ?/?é‘c? a”t%%eﬁ%%%?&b%ﬁf‘%@ Gt i onal Iy
?ubst l) t ut Ied \lfvlkt Ih loam;‘yl Het, (ORIIRBamher ( e;:1 ganlﬁ?«l)aat Issldl'zhlkw Q*J/cl&dai/l}(m*/l,,
C3.7)cyc y C _ cl oa
(d - 6al kyl ryI or E‘éﬁ%% @gfﬁ&(’%@é‘f‘%{w& %fjga?ﬁi&‘?ha'ﬁ’(%@s“t“*ﬁﬂw@l%ar kyl ,
gr I( Ell ?Lgll k%;l (C3. 7&!):$Rl"}9,la$®m R‘°a)r2wk solz-mn”*’mbmm WMér)e&fé/échéFﬁﬁRP 11% Cl_
al ky t being opllona erein
R129 and R130 are i Rgepy ﬁmsﬁt‘% 1915%3 &f%é@%ﬁ iyl |
(Cl_6)al kyl -(C3_7) ca@l Hat, K&l ealign iyl ore}, @all(y@ﬂieﬁwwrh R yite @cfva(eﬁﬂl)Lbonded
together and to the nitrogen to which they are attached to form a 5, 6 or 7-
20 membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C;.
salkyl)aryl or (C4.¢alkyl)Het or heterocycle being optionally substituted with
R150. |
e) NR""R""2 wherein R™" is H, (C1.5)alkyl, (Ca)cycloalkyl or (Cy.e)alkyl-
(Csz)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (Cysalkyl)Het, and R"2is H,
25 CN, (Ci.g)alkyl, (Cs7)cycloalkyl or (Ci.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C;.
salkyharyl, (Cy.alkyl)Het , COOR™ or SO,R"** wherein R'"® is (Cy)alkyl,
(Csz)cycloalkyl, or (Cqg)alkyl-(Ca.z)cycloalkyl, aryl, Het, (Cisalkyl)aryl or
(C1alkyl)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
30 saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,alkyl)aryl or (C,.
salkyl)Het, or heterocycle being optionally substituted with R'*°;
f) NR'"®*COR""” wherein R"® and R""” is each H, (C+.s)alkyl, (Ca.
7)cycloalkyl, (Cy.¢)alkyl-(Cs.z)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (Cy.
salkyl)Het, said (C1.)alkyl, (Ca7)cycloalkyl, (Cy.c)alkyl-(Cs7)cycloalkyl, aryl,



6al kyl ) Het, or both R129 and R730 are covalently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
het er ocycWwe,03®ai1do al kyl , cycl oal kyl, al kyl -cycl oal kyl, ar PCT/d482/0112C1_

6al kyl )aryl, (Cl_6al kyl)Het and heterocycl e being optionally substituted

wi th WO 03/010140 PCT/ CA02/01127 24 R150; s |) aryl, Het, (Cl-6alkyl)aryl
or (Cl-6alkyl)Het, all of which being optgpnally substituted with R150;
wherein R750 is preferably: 5 - 1 to 3 substituents selected from hal ogen,

NO2, cyano or azido ntsslec ed fro _

al kyl o hal oal kyl “Fbgév%‘;/'éﬁ"@aqr@waﬁw@ﬂ a'v(wst'tugmaﬁzfﬁyp ? |
(R %6?) b;il gllbg CﬁﬁQ ywﬁéﬁg?r\lnmal@ virferdihiRc ¥, ﬁf’ amal‘*ié:eca%g Fﬁgdlo%)alkwtsg?dw th
v o oot onl ey PRl ¢ aaldiies %P&%O%N ariiie (GrSlsRng or (0.

S02N(R108) 2 or SO02NdMBREOORRE R&ovhIeh®) bb@mhoﬁl’@&nusothemﬂ@:@@ﬁd@wmch H,
(C1_6)al kyl, (C3.7)¢ycl oal k%h(? Cl 6 Ik I%CB é Lzr%%aloal k%, aryl,
Het, or both R108 al®Y&RAfached i BER é enREreTe REteFIYF8gen t o
whi ch they are attaghRt® 4y htﬁ?@?e@oﬁaleﬁﬂwdonaedlf@;@ﬂ@r@dd&aﬂqurrﬁtc@@n to
heterocycle, said al and heteroq¥cle belng

optionally substitu¥ %LJ\W% Wr@?wheg)"o M‘ﬁ?&ﬁ%‘r (umemberpdspdurate
(CL.6)al kyl, or (C3natpexgieal kyl, and 20 RL112 is H, (01 6)a| kyI or

E g_% gzg: gg: tz: g?oagﬁqé ; Oroi%ﬂ‘é(ﬁé& %Vk']?‘éw Cyengéi‘gb%ﬁfl ebc‘ S s%Sﬁ'éfg?rher and
to the nitimgen to whisaRyjHeYr hatemcatié deing dptiondip @Ubs?ﬁltﬁed \ﬁmoR”V menber ed
e e oy e S S lyisoS B e e S SRS 19 77
is each H (Cl_6)al %Wcldwky( @1_5 anZy) QyLHsyalokiikyl, 8@l r {dhembalddydryianet, (C,.

(G- 7)cycl oalkyl beéa?lgl )g [ or (C1 ealI%l/I)Het said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
(C1alkyl)aryl or (Cy.calkyl)Het being optionally substituted with R'™;

15 or R is OR' or N(R"*, wherein R'® and each R'** is independently H,
(Cisalkyl), (Caz)cycloalkyl, or (Cyg)alkyl-(Ca.7)cycloalkyl, aryl, Het, (C..
salkylaryl or (Cyalkyl)Het, or R'®* is OH or O(Cy.salkyl) or both R'** are
covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C,.¢salkyl)aryl

20 or (Cyealkyl)Het and heterocycle being optionally substituted with R™°;

i) COR' wherein R'¥ is H, (C.)alkyl, (Ca.z)cycloalkyl or (Cig)alkyl-(Cs.
z)cycloalkyl, aryl, Het, (C,.¢alkyl)aryl or (C,.salkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (C1-6alkyl)aryl or (Cy.salkyl)Het being optionally substituted with
F{15°;

25 j) COOR'® wherein R'? is H, (C.6)alkyl, (Cs7)cycloalkyl, or(Cy.g)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (C;.salkyl)aryl or (Ci.salkyl)Het, said (Ci¢)alkyl, (Cs.
z7)cycloalkyl, or(Cy.¢)alkyl-(Cs.z)cycloalkyl, aryl, Het, (Cisalkyl)aryl and (C;.
salkyl)Het being optionally substituted with R™*;

k) CONR™°R™ wherein R'* and R™ are independently H, (C1.¢)alkyl,

30 (Cs7)cycloalkyl, (Cg)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cigalkyl)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 heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C.
salkylaryl, (Cyealkyl)Het and heterocycle being optionally substituted with



substituted with R160; g) NR718CONR119R720, wherein R118, R119 and R12 is
each H, (G _ 30 6)alkyl or (C3_7)cycloalkyl, or R118 is covalently bonded
to RL19 awo oBo101sthe nitrogen to which they are attached t ecCrarave/ai®; 6 or
7- nmenbered saturated heterocycle; or R119 and R120 are coval ently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or
7-menbered saturated WO 03/010140 PCT/ CAGx 01127 25 heterocycle; said

al kyl, cycl oal kyl, and heterocycle being optionally substituted wth RL60;
h) NR121COCOR122 whg{sggi n R121 is H, (Cl_6)al kyl or (C8_7)cycloalkyl, 5
said al kyl and cycl dal’kyl being optionally substituted with R160; or R122

is OR123 or N(R124)p amicHet, (CRbaRyinyg o2 eChekdYHdtsall ofivaiegreuiendptivnily
(CL. 6al kyl) or (C3. %Jc &ﬁdal 15,0 both R124 are coval ently bonded
together to form a ¥PSEU nmbered saturated heterocycle, said alkyl,

cycl oal kyl and het er ocycleerefi RY° is beferabiyonal | y substituted with R 60 i)

COR727 wherein R127 is H,_ (C | oal ai d al and
cycl oal kyl bei ng opti onall &éﬁﬁ%’i 'f‘{%fseﬁ?lﬁlﬁ{?(iﬁ?g‘é%ﬁ E{é}ﬂ@@o%@r‘ 'n R128
is H (Cr.6)al kyl or (C3or7) cycl oaI kyl, said (Cl_6) aI kyl and

(C3-7)cycl oal kyl being opj|ional stit W|th R160; 15 and k)
CONRL29R130 wherein R 129* t?ngs B‘eHES Eegﬁé%enuy H (CL_ 6)alkyl or

(C3_7)cycl oal kyl, or boté) (RL@)QelkwathW dCey)cymialign i Cys)alkenyt}¢d,. t oget her

dtoth it t tt
?nrrenger eg Qlat L?gtegd ﬁet@?'gﬁ'ﬁ)’wg’ 6)3&?’ ac Ogl@é}o 'félw@ﬁihkciﬂ?b'?ﬁ}ﬁ het er ocycl e

being optiomal 'y substi twtsdtu\md\hltlmﬁﬁ V\/ner ein R160 is defined as 1 or
CRIGL, N(R162) 2, - Soen PRGBS NRED BRIt G ol st afealil 5o 4B and
25 each R162 is i ndepend@fﬁybmal;dyl c(o@arleﬁl)/&hlkstituteﬂ wah B'®ycl oal kyl or
d) SR'®, SO,N(R'®), or SO,N(R"®)C(O)R'® wherein each R'® is
independently H, (Cy.¢)alkyl, (Ca.7)cycloalkyl or (Cy5)alkyl-(Ca.
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 heterocycle, said alkyl, cycloalkyl, aryl, Het
and heterocycle being optionally substituted with R*®°;
e) NR'"'R"? wherein R"" is H, (C1.)alkyl, or (Cs.)cycloalkyl, and
20 R'2is H, (Cyg)alkyl or (Css)cycloalkyl, COOR™'" or SO,R'"®
wherein R"® is (Cyg)alkyl or (Cs.7)cycloalkyl, or both R™ and R'2
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 and heterocycle being optionally substituted
25 with R®;
f) NR'"®COR" wherein R"'® and R'"" is each H, (Ci.g)alkyl or (Ca.
7)eycloalkyl said (Cq.g)alkyl and (Cs.7)cycloalkyl being optionally
substituted with R'®;
g) NR"CONR"°R'?, wherein R'"®, R""° and R'® is each H, (C;.
30 s)alkyl or (Cs7)cycloalkyl, 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 bonded together and to the nitrogen

to which they are attached to form a 5, 6 or 7-membered saturated



(C1_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- menber edoYapuriai ed heterocycle. 30 Moire preferably, R2PC3/GGebecized from
aryl or Het, each optionally nonosubstituted or disubstituted with
substituents selected fromthe group consisting of: hal ogen, haloal kyl,
N3, or a) (Cl_6)alkyl optionally substitupgd with OH, Q(Cl.6)al kyl or
S02(C1_6 WD 03/010140 PCT/ CA02/01127 26 alkyl); b) (C1_6)al koxy; e)
NR111R712 wherein both Réé_ljer&ggeRMare i ndependently H, (Cl_ 6)alkyl,
(C3_7)cycloal kyl, or R1127i's 6- or 10-nenbered aryl, Het, (ClL_ 5

6) al kyl -aryl or (Cl_6)al kgit-alet cydeallydtdndRietdroayute HRINP optiopalyostdsttatddy
bonded together and to the, phdrogen to which they are attached to forma
ni trogen-cont ai ni ng heterocycl e, each of said al kyl, cycloalkyl, aryl,
Het, al kyl-aryl or al kyl hHAR'*'0€COREPwherei RY' is3 166 14)allal ed(Gy-jdycibalkyigen

(2 6 TREL o N R TR S SRR Rl R RO
nitrogen to which they apeR™aist@R¥edr N®'PRwherein RIT ageacoRt*bisni ng
netsroeycl e 1) LT WSLERNL Ayl SeE) ey & B Y ©
CON( CL_6al kyl ) 2, CONH- ar yévalantly beuiddibgéinbkiplforat 315, 6 307Bhérberedor e
B Sttt cnu s b B AERS00b, AR RRERS RS P
hal ogen, . hal oal kyl , or aptiongly S)batikndd wiit RGhal | y substituted with OH,
G _6)alkyl or SO02(CL_ ;6@bY hherein R™ is H, (C1e)alkyl or (Car)cycloalkyl, said alkyl
and cycloalkyl being optionally substituted with R'®:
j) COOR™® wherein R' is H, (C.¢)alkyl or (Cs.7)cycloalkyl, said
(C1.e)alkyl and (Ca.7)cycloalkyl being optionally substituted with R'®;
15 and
k) CONR'®*R"* wherein R™ and R'® are independently H, (C;.
s)alkyl or (Ca.z)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, Cy.salkyl, haloalkyl, COOR'', OR™', N(R'®2),,
SOgN(F{{Sz)g, NR'"?COR"® or CON(R"®?),, wherein R'®' and
25 each R'®is independently H, (Cy.s)alkyl, (Cs)cycloalkyl or
(C+-¢)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.
30
More preferably, R? is selected from: aryl or Het, each optionally monosubstituted
or disubstituted with substituents selected from the group consisting of: haloger,
haloalkyl, N3, or
a) (Cis)alkyl optionally substituted with OH, O(C;.¢)alkyl or SO,(C1.6



25 b) (C1_6)al koxy; and e) NR111R112 wherein both R111 and 8112 are

| ndependently H (G _ 6)al kyl, (C3.7)cycloal kyl, or R112 is 6- or

10- menberwo oafoydigo Het, (Cl_ 6)al kyl-aryl or (Cl_6)al kyl - HeT;CAvp/o0biath R111
and R 12 are covalently bonded together and to the nitrogen to which they
are attached to 30 forma nitrogen-containing heterocycle, each of said

al kyl, cycloal kyl, aryl, Het, alkyl-aryl2ogr al kyl-Het; or being optionally
substituted with halogen or: - ORL61 or N(R162)2 , wherein R161 and each
R162 is independently Fbmﬁgl_G)alkyl, or both R162 are covalently 35
bonded together and to the " hitrogen to which they are | WD 03/010140

PCT/ CA02/ 01127 27 Bkt acKeenalPX¥or m a nitrogen-contai ni ng heterocycle.

Even nore preferabl R2 \je811ghe 1 el t o, 11N
N NN/ OSH ONJ NN PN ﬁw\e@?{%&mﬁ?{ SR ,a?eaﬁ?‘ﬁg%?c”dg Wl Gt i onall y
substituted as defined abal, (Gvissiclagkd, grRf’ds 8bby/10-RenibsresiedrgcHetd (G om t he

8RN 1oL e PRI Pt @Ml - 11N
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-aryl or alkyl-Het; being optionally
substituted with halogen or:

10 ~ -OR™ or N(R™?), , wherein R'®" and each R'®is
independently H, (Cy.q)alkyl, or both R'® are covalently
bonded together and to the nitrogen to which they are
attached to form a nitrogen-containing heterocycle;

f) NHCOR""” wherein R is (C1,)alkyl, O(C1.s)alkyl or O(C.

15 7)cycloalkyl;

i) CO-aryl; and
k) CONHz, CONH(C;.galkyl), CON(C;.salkyl),, CONH-aryl, or
CONHC;salkyl-aryl.

20  Still, more preferably, R?is aryl or Het, each optionally monosubstituted or

disubstituted with substituents selected from the group consisting of: halogen,

haloalkyl, or
a) (C1.e)alkyl optionally substituted with OH, O(C;.g)alkyl or SO,(C;.
salkyl);
25 b) (Gi.6)alkoxy; and

e) NR''R"" wherein both R™"" and R'"2are independently H, (C;.
s)alkyl, (Ca7)cycloalkyl, or R'"? is 6- or 10-membered aryl, Het, (C;.
s)alkyl-aryl or (Cy.)alkyl-Het; or both R™ and R""? are covalently
bonded together and to the nitrogen to which they are attached to
30 form a nitrogen-containing heterocycle, each of said alky!,
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, (C1.¢)alkyl, or both R'? are covalently
35 bonded together and to the nitrogen to which they are

!



1S\ a (17 'r '"NSN-~Ls =S O~S0- CHI H2N s~~a C' S HN HN

1 / WD 03/010140 PCT/ CA02/01127 28 S-- S\ S\ ~~ HNHNS HN-N
HvOoaomwia a S\ S\ S NI\ NN S HN NN NN HN HN SPCFICAdoHIR7 HN

N N~~NN/N~ SHN~~SS\ HNs-- HHHN NHN OO %f f a
HN

27

attached to form a nitrogen-containing heterocycle.

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

Qo OB

substituted as defined above.

, all of which optionally

Even more preferably, R? is selected from the group consisting of:
H, Br, CH=CHy,,

/ s s
1 3 y ’ b H ) ) 1)
N 7 |\I\NNI%%NI\N IN\
Z AN N~ N\) N7 N%/Nk) Z
y H

15 | ’ H ’ y 3



HNO NNOOOI/ I/ \0OSCO NHRN12 aa, a, a HC3 ONHHNNN 5
NO2 H3C0 CH3 aaaaaa CH3 NNN~Ni JIDNNI N I C F CF3 N3 NH2 NH2
aaaaawaeoawa QiIiNNNNMN/NL-L O NH Ok O NH2PEHZA®241R27a a a 1
WO 03/ 010140 PCT/ CA02/01127 29 ONHONH \V V' I V' INV T V' 1 NOOOOand
Still nore preferably, R2 is selected from O__ N1\ N1, NS 00; s ~ ~S .
~O\ IV =N.CNNIN (/I ' /J ~I 1 NN Ng

o cl » 3
) ) 1 ) 3 )
H,C
D/ ] NN
Os_ NH 1 = | N | XN
CH,
XN =N =N I =N l\‘\ “ 3
e NS SN N N O W
X
Z F Cl F CF, 3 2 NH
’ ? H H H ’ H ) H
~ X —
[ ) % 7 + 0
=N | N _ =N N Nﬁ/N Nao (@] = IN
NH, 7 Some  oMe © NN NH NH, XX



504S\~, HNHNN-S SHVHNYSNN 0=SON CC HRNO/ ~-/ OS\ [/
HN ~~ 1 '\ I \N~N HN &H2 ONH %O NH2 CH3 F CH3 N N N XNNUfN N Owe
CF3 / / GvON3/ONH2Z0 OV N5 | O NH2 and 10 WO 03/010140 PCPCTAX@LOM227 30
Most preferably, R2 is selected from NS NL S1 \' 1 \NN o0 LO OH .S
\y 7, CH3 &NH2 NN 0=5=0 H2 H3 Ove N\ S~ HN S HN N 'N N N

29

3

v SNe NH
5% 5

Still more preferably, R? is selected from:

=z
Y

H ’ 1 1) ’ ’ O’ bl
L, L R
I\Nl\l\ TSN Ay NN N\\ez
N 7 NF N AN U )\S OH

| , s NH, OMe

10



Cl NH2 SNP and 5 R3. Preferably, R3 is selected from (C3.7)cycl oal kyl,
(C3-7)cycl oal kenyl, (C6-10)bi cycl oal kyl, (C6-10)bicycl oal kenyl, 6- or
10- menberwo oanoydigo or Het. More preferably, R3 is (C3-7)cyciraaokyliz7 Most
preferably, R3 is cyclopentyl, or cyclohexyl. 10 Y. Preferably Y is QO
Z 15 Preferably, Zis OR6, wherein R6 is H (Cl-6)al kyl being optionally
substituted with: halo, hydroxy, carboxyzgam no, Cl-6 al koxy,

Cl- 6al koxycarbonyl, and Cl1-6 alkylam no; or R6 is Cl-6 al kyl aryl

SR U L G L S SR

(CH2) 1. 6- NR 7RS8, (CI—|2)16NR 7CORS, (CI—|2)16NHS R7, )1-6-CR7,
-(CH2) 1-6 20 S -(CH2) 1-6 R7N CH2) 1- 6- SQ2NR7 wherein each R7
and each R8 is orEl- e ch of RO and R10
is selected fr (é/gal Cl- |_o {gi substituted with
hal o, hydroxy, car boxy, amino, ’Cl 6 al koxy CI 25 6Gab koxycar bonyl and
Cl-6 al kyl am no; s /01 140 PCT/ CA02/ 31 re CHZ |s H
or Q(C1. 6al kyl) is 10 Wherein |s pr

preferably H or Cl1_6al ky abhy, S eciffi

enbodi nents | nekgded withifn t f tlhis i n ent| 7al | ounds

of formula | as |present edHn : 10CHRol ymbaseFactl y The
ability of the corrpounds of formula (1) i nhi bit RNA synthesis by 'the RNA
dependent RNA pol ynerase of HCV can be de nstratse y‘ any assay capable

of neasuring RNA dependent RNA pol ymerag\ cti VI suitable assay is

R®:
Preferably, R® is selected from (C;.)cycloalkyl, (Cs-7)cycloalkenyl,

D

, and

(Ce.10)bicycloalkyl, (Ce.10)bicycloalkenyl, 6- or 10-membered aryl, or Het. More

preferably, R® is (Cs7)cycloalkyl. Most preferably, R® is cyclopentyl, or cyclohexyl.
10

Y:

Preferably Y' is O.

Z:

15 Preferably, Z is OR®, wherein R® is H, (C1.)alkyl being optionally substituted with:
halo, hydroxy, carboxy, amino, Cy.s alkoxy, Cysalkoxycarbonyl, and C;.
alkylamino; or R® is Cy.¢ alkylaryl optionally substituted with: halogen, cyano, nitro,
C1. alkyl, Cyshaloalkyl, Cy.galkanoyl, -(CHy);.e-COOR’, -(CH,)1.s-CONR'R, -
(CH2)1.6-NR"R®, -(CH2)1.5-NR"COR?, -(CH,)1.6-NHSO:R’, -(CH,)1 5-OR’, -(CH,)15-

20  SR’, -(CHy)1.s-SO:R’, and -(CH,);..-SO,NR’R®, wherein each R” and each R® is H
or C,.5 alkyl,

or Z is NR°R'® wherein each of R® and R" is selected from: H, C,.salkoxy, or C;.
salkyl optionally substituted with halo, hydroxy, carboxy, amino, C, alkoxy, C;.
25  galkoxycarbonyl, and C.4 alkylamino;



15 described in the exanples. Specificity for RNA dependent RNA pol ynerase
activity To denonstrate that the conpounds of the invention act by specific
i nhi bi ti owo®B/01H@Y pol ynmerase, the conmpounds may be test e@CrarAoemhizbi t ory
activity in a DNA 20 dependent RNA pol ynerase assay. \Wen a conpound of
formula (1), or one of its therapeutically acceptable salts, is enployed
as an antiviral agent, it is admnisteredgprally, topically or systemcally
to manmals, e.g. humans, rabbits or mce, in a vehicle conprising one or
nore 25 pharmaceutically acceptable carriers, the proportion of which is
determ ned by the solubility and chem cal nature of the conpound, chosen
route of adm nMete pteferably,ahid GH anO&E daltylp boBicHRRP abelereR? E@reforably H

adm ni stration & .COMnou r t herapeutically acceptable salt thereof
30 can be for nﬁpéﬁedsipﬂéqﬁrﬁﬁg Fg%rsg‘@gmylmrrs such as capsul es or tablets each
containing a predeterm ned amount of the active ingredient, ranging from
about 25 to 5Q0- i . maceutically acceptable carrier. For topical
adm ni st rat on%?hé%%%bg%%g n be formulated in pharmaceutically 35
accepted vehicles containing 0.1 to 5 percent, preferably 0.5 to 5 percent,
of the WO 03/04014Q P A02/ 01127 32 active agent. Such fornul ations can
be in the form'%.'gFcl 'cseg'ﬁﬁ "Bﬁ',“%cream or lotion. For parenteral

adm ni st rat i on|nctuded ewthjndhe deaple df drisrinvant{dn) are all admipoursiseot éstmiuja | & t her

i ntravenous, s - i anuscul ar injection, in conpositions with
5 pharmaceuti cg%%ghgg?gg%a{%éa&e icles or carriers. For adm nistration by
injection,10it is preferred to use the conpounds in solution in a sterile
aqueous vehi cl i .al so contain' other solutes such as buffers or
preservatives gg%ﬁﬁps%gg%s' fficient quantities of pharmaceutically

accept abl e sal The abiligfof leumogeuhds ofefkiemulé i@ tesiohibit IRNA sysititesisiby.thd &NBui t abl e

ficl . : q bed i
bhar maceut i cal UpgroBnt (s bOERRRE R RENPCar B M B L Sy BREL bR
Phar macy", 19t of mdasuringENAPdedendentritNApolymeygseEmsivityn A Rétable,asd®OB, or in

"Phar maceufd ca g@ﬁ r Drugs Delivery Systens", 6th ed., H C 15
Ansel et a?é?, E%és%ﬁg tfgggrr%n@@%ﬂki ns, Baltinore, Maryland, 1995. The

dosage of the conpound will vary with the formof adm nistration and the
V 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 therapeutically acceptable salts, is
employed as an antiviral agent, it is administered orally, topically or systemically to
marhmals, e.g. humans, rabbits or mice, in a vehicle comprising one or more

25  pharmaceutically acceptable carriers, the proportion of which is determined by the
solubility and chemical nature of the compound, chosen route of administration
and standard biological practice.

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

80  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-mg, in a pharmaceutically 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



particul ar active agent chosen. Furthernore, it wll vary with the
particul ar host under treatnent. Generally, treatnent is initiated with
smal | i ncwermentEe4until the 20 opti num ef fect under the ci PCOrB20CIRT7 I S
reached. In general, the conpound of forrmula | is nost desirably

adm nistered at a concentration |level that will generally afford
antivirally effective results w thout caugpng any harnful or del eterious
side effects. 25 For oral adm nistration, the conpound or a .

t her apeuti cal | i L.Qi r i .range of 10 to 200
ng per Kil ogr a%{ﬁ)tgfté%%gh@%ml&hgﬁ]{'ﬁu&etrﬁmagg%g\ﬁ {h% fgrgrb?g? %&ﬁ%%’?%ﬁ@eoré%'o% to
150 ng per kilogram For system c adm nistration, the conpound of fornula
(I') is admnis : ki m of body
wel ght per day Odr PGk g RRIAERGN O LomBull drfortifs (s B B8P 2
dosage | evel t fitheringravanquse sukawéaneots oripiiamuagasiar injection, incoPositionspaith

kil ogram ofs bo I i S| I : W ; to
achi ove.ef foct [harcaicalPhoEBlplRTs SRRy, Kor RN EREn R 1kclRh,
conpri se a contisRiefesieddd use thergeniedndEinGI/Ue0 INMa siediR eI T ide WBBhOf
formula | and pRG afb Rt alel $diRBabudmal BRRI b rRlemiRiBEXL ARlihs agent,
both the conmpound and the additional agent should ebe present at dosage
level s of bet SdBtientsaptitieg of ghammreu Asneptablesalis o) gbeesste makbout 10
and 80% of t hgederAigRido®dni@l | y adm nistered in a nonotherapy reginmen. 5
When t hese conpounds or their pharmaceutically acceptable salts are
formul at ed'9t ogether with a pharnaceutically acceptable carrier, the

resul ting conpsgitdbledvehidi®y oltr@ststdritsd SR rofedfoMAulbforSBEBbSoribs4 s as man,
to inhibit HCV EE'E(gllaxmsralie or to treat or prevgnt HCV virus infection. Such

treatment may & paicalirris, 8- 0sPRTNGIE s bifpetiRte 3t Reckicsdfvention in

conbi nat id oln Wi Phar&@emsgth(bdzyﬁn@dk Fi’umélgdg?Coanﬁ!E%sm]E PbhrY] 1658, Eﬁﬂh Viral
i mmunonodul at ory _agent ch as a- - or_y-interfergns: other antivira
agents such as F?ﬁa @?erui%'ﬁe,‘l%&‘?ﬁﬂ? EBT%’?”%PH@S D‘%"Hﬁﬁykﬁyﬁwq’oﬁth P%VH@SB

pol yrrer ase15 i nhindsl ebals Eob., 9 iiemsitawgkihs, Baltimdre, Malidndf esosiycl e, whi ch
include but not limted to, helicase, NS2/3 protease, NS3 protease, or
internal ribosonme entry site (IRES); or conbinations thereof. The

addi ti onal 15 Huyedesigesy tHeeconuprvind el weing with tre foompoaddmisttisrnargl thavent i on

be separ at ol y DAty EiR yprRsodh, rERREMIOHE Ky S8 SRl PE T BRTe form
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 will 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 (l) is administered at a

30 dosage of 10 mg to 150 mg per kilogram 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 weight per day is most desirably
employed in order to achieve effective results.

35  When the compositions of this invention comprise a combination of a compound



Met hodol ogy and Synthesis 20 Indole derivatives or anal ogs according to the
present invention can be prepared from known nonocyclic aromatic conpounds
by adapt iwg ogooumo | i terature sequences such as those desecithe@ioy2d. W
Ellingboe et al. (Tet. Lett. 1997, 38, 7963) and S. Cacchi et al. (Tet.
Lett.. 1992, 33, 3915). Schene 1, shown below wherein R, R2, R3, R6, K, L,
and M are as described herein illustrate 89w these 25 procedures can be
adapted to the synthesis of conpounds of formula 1 of this |nvent|on

R2
PACL2(PP3) 2 TR e | o DR e gonp) foregte prodhyidontoart v Bong) 4 |
K2CO8 H2 / Pd €@mnpoyndnend the padifigngy ag@ntfshmaimbaawesuam ddsege Rvelsidi- R6

coupl i ng Cw\/BetR%eRa%M)mN@%%hﬁﬂd Wﬁwa%b fNEH a@o{: CP%N' PUpl i ng

In carrying out the route illustrate , a sul cted
form of 3- tri fNeANSBeR BRAIRIY 8IMINitSIGH dha shanothsrapy regimens react ed W|th an

k 1 t al
ol ox Such ;Z””ééﬁ'&%ffp‘m"phs B8 0 el DA SR Bbocplaclh ool IRMLHRATS

(Et 3N, - DI EA antP9eier witka p 6?"%9?”1'9?&»’@5%9’53%%@@6%&1& repwing eemigesitional
car bonat es, f|hlﬁylbd%anﬁféieﬂéhcmDﬁﬂ@i&ﬁ\)ammeﬂ@%u@r%é fiad! {oinkibit HRg Presence of

an addi ti onal Bgl r.r'ltlsg 8r tlolt %rt]gr rEa(ltlarz\itr cv v1rus infection. Such treatment may also

be achieved using the compounds of this invention in combination with agents

10 which include, but are not limited to: immunomodulatory agents, such as o-, B-,
or y-interferons; other antiviral agents such as ribavirin, amantadine; other
inhibitors of HCV NS5B polymerase; inhibitors of other targets in the HCV life
cycle, which include but not limited to, helicase, NS2/3 protease, NS3 protease, or
internal 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. Ellingboe et al. (Tet. Leit. 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.

Scheme 1



het er oar yl phosphi ne, dppe, dppf, dppp and the like). Suitable solvents for
this 10 reaction include DV, dioxane, THF, DVE, toluene, MeCN, DVA and
the |i ke w0 o3pemper atures ranging from20 Cto 170 C, or acraraavine|y
wi t hout solvent by heating the conponents together. Alternatively, the
cross-coupling reaction can be carried out on,a suitably protected form of
3-am no- 4-i odobenzoate and the am no grogp can be trifluoroacetylated in
t he subsequent step as described by 15 J.W Ellingboe et al. (Tet. Lett.
1997, 38, 7963). Reaction of the above diarylalkynes I{iii) with an enol
triflate under crpss-goupling conditions simlar tOI}%gFT descri bed above
gi ves after hydrogengtion of the douple bond, indol & vatives I (iv).
Enol triflates are k A aosan be 26 preramed from t hgy corr espendi ng
ket ones by follow ng literatyre nmet hgds CTor exanp cycl ohexene
triflate can be prepare rom cycl ohexanone, triflic anby de and a
hi ndered organi ¢ base ggch as 2,6-di-tert-butyl-4-nq%-ﬂ pyridine). The
hydr ogenati on of the double bond originally present I1n R cHli be carried
out WO 03/010140 PeadelpAo01127, , 3%, W th hydriag g0y a hydrogen donor
—f-orc—ackd -and the | ked |

(ammoni um f or mat e; | #% | e presence of a netal
ower al kyl al cohols, THE

etc.). 5 Finally, foll 'ng%fhydrol ysisyo(f/ih?é esier protecting group in
ar

catal yst (preferably Pd);/"in a suitable solve

| (iv), the resulting 6- oxyi ndol eNderi vati ve | (V).ohs converted to
conpounds of formula 1 by coupling wghRfthe appro rhg_ge%ougrm ne of fornula
H2N- R6. Condensation of the 6 I'hdol ecaghgxylic acid\with ani nes H2N-R6 can

be acconplished using stand%%(cj: o bond form ng rgagents such as

TBTU, HATU, BOP, BroP, EDAC, AN sQbutyl chloroformate and the |ike, or
by activation of the carboxyl gfoup by co sion to the corresponding acid
chloride prior to condensation wi hmfgg%méne. ARPPueteiP g prot ecti ng

group is renoved following this step’to give conpounds of formula 1. 15
Al ternatively, conpounds of fornmula 1 can be prepared by el aboration froma

e i LA i ey
10185) or K. MWWieareacqtamidordgiodaraaeic agirid(i) i deacsPEith asalkinel(iyét thedol ogy i s
iITustrated i noegGhems: a%eta?@at%%. £palladium metal complex such as

PdCly(PPhg),, Pd.dbas, Pd(PPhs), and the like), a base (EtzN, 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 (triaryl or

heteroarylphosphine, dppe, dppf, dppp and the like). Suitable solvents for this

10  reaction include DMF, dioxane, THF, DME, toluene, MeCN, DMA and 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 trifluoroacetylated in the subsequent step as described by

16 J.W. Ellingboe et al. (Tet. Lett. 1997, 38, 7963).

Reaction of the above diarylalkynes I(iii) with an enol triflate under cross-coupling
conditions similar to those described above gives after hydrogenation of the
douple 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-tert-butyl-4-methylpyridine).
The hydrogenation of the double bond originally present in R' can be carried out



WO 03/ 010140 PCT/ CA02/01127 36 O H N COOH N 2(ii) O(:rCOOH NaOwe or H+
2(i) then H2 / Pd cat. R2(iii) R 3 R3 1. MeOH I SOCI 2 )NCOOw Br source
) NCOOMe WwO23B10120 NaH / R3X (for RB not H 1 1 2(v) R 2@crjcaga12BulLi /
-78 C2. R3Snd R2-B(OH)2 or or ZnCl2 R2-SnR 3 catalyst / base R3 R\ N
COOM R X 2 NCOOW 2 R Mcatalyst / base MR 3SnordzZn R Ri(v) 2(vi)
In carrying the route illustrated in Scheyge 2, comercially avail able 6-
indolecarboxylic acid 2(i), which can also be prepared according to the

met hod of e | . S used
as the st art| n‘é"t feaﬂ a% yﬁl&pdoecégg O@? ? @nr%rhe%@tfo(]ar%%% f(ﬁ%éc %Cg(?g%%\de{hg(i i)
under basic orlll@<);|ndhepadsdo¢e oftqmetaioatdlyst (orederalgyiRdh bl @ seitabi golvens(laveeraf f ect
this condensatﬁyﬁ ﬁJ)l’s'dﬁ4l§Ef ng bases such as al kali netal hydroxides,

al koxi des and eS in solvents such as |ower alkyl alcohols (MOH,
Et OH, tertBuCH etc) THF, di oxane, DMF, DVSO,

5  Finally, following hydrolysis of the ester protecting group in Iiv), the resulting 6-

carboxyindole derivative I(v) is converted to compounds of formula 1 by coupling
with the appropriate amine of formula H,N-R°®. Condensation of the 6-
indolecarboxylic acid with amines H,N-R® can be accomplished using standard
amide bond forming reagents such as TBTU,HATU, BOP,BroP, EDAC, DCC,

10  isobutyl chloroformate and the like, or by activation of the carboxyl group by
conversion to the corresponding acid chloride prior to condensation with an
amine. Any remaining protecting group is removed following this step to give

compounds of formula 1.

15  Alternatively, compounds of formula 1 can be prepared by elaboration from a pre-
exisitng indole core by following adaptations of literature procedures as
described, for example, by P. Gharagozloo et al. (Tetrahedron 1996, 52, 10185)
or K. Freter (J. Org. Chem. 1975, 40, 2525). Such a methodoldgy is illustrated in
Scheme 2:,

20 Scheme 2



10 DVA and the like at reaction tenperature ranging from-20 Cto 120 C
Alternatively, the condensation can be carried out under acid conditions
usi ng oryeandoiaro m neral acids or both. Appropriate condiPCiran@2/onelude

m xtures of AcOH and aqueous phosphoric acid at tenperatures ranging from
15C to 120 C 15 Followi ng protection of the carboxylic acid group in the
formof an ester (usually lower alkyl) ug ng known nethods, the indole .
nitrogen can be alkylated with R3 if desired. Reaction conditions to

al kyl ate the nitrogen of an indole gerivative are well known to those
skilled in the art and include the ygse of strong,bases such as alkali

met al hydrides, hydroxides, am des koxhdes a dl's, in the 20

appropriate sol ve 8% THF, ~di oxarie’ DVE, \! CN, DVSO, al cohol s
WD 03/ 010140 PCT/27 37 and The T iKe) atytewpgératures ranging from
-78 Cto 140 C. Anele€trophilic ,tOPMGL RS i w'usegufor the alkylation of
the i ndol e ani on. Sigh el ectrophi i c *’species include iodides, brom des,
chlorides and sulfonate esters (mesylates, tosylate, , brosylate or
triflate). 5 Hal ogenati orf*\(usual |y brom nation, but %1\{ so iodination) of the
2-position of tieCH/isREL| e i r Y22 (3¢ )sourcSUT t @bl € N 08 agent s

i nclude, for e ; { br om re—N-brenn§ { e, pyridine
tribronde, di bﬁé‘?%oa ant o #nd t he corresponding i pdo~d€rivatives.

Sui tabl e sol vent's for thig r @vgtion are inert to reacti%¥ hal ogenating
agents and include for exanpl®’hydrecanbers, 10 chlorinajed hydrocarbons
(DCM CC14, CHCI3), ethers (THF, DMgr.giopxane),
acetate, |PA and m xtures of these setwents ]
from-40 Cto 100 C. A nethod of choice t caglrsgb I

i ndol es as_shown in Scheme 2 was describ€d by L. Chu 4Te{ Lert. 1997, 38,
3871). 15 The 2-bronoi ndoIPe\ derivatives 2(v) can be canverted gdjyectly to
fully substituted key intenqedhaie®oMev),{hrough g cyOsg-coupling reaction
with aryl or heteroaryl m-bQro aci ds,—boronage €5T¢ 1 i al kyl st annane
derivatives. These,RuQn on-ti or gan®itet @rfei c speci @5 ar€ from commer ci al
sources or can be‘preparedby 20 standard |iteratureRdrodetures.
Cross-coupling w th organoborau reagents can be carried out by any

vari ations of the Suzuki cross-coupling reaction reported in

acetic aBi¥ et hyl
eaction {enperature ranges
i nation of

In carrying the route illustrated in Scheme 2, commercially available 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) is used as the starting
material. The indole 2(i) is reacted with a ketone 2(ii) under basic or acidic aldol-
type conditions. 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, teriBuOH 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 nitrogen can be alkylated with R® if
desired. Reaction conditions to alkylate the nitrogen of an indole derivative 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



the literature. This usually involves the use of a transition netal

catalyst (usually Pd), triaryl or triheteroaryi phosphine |Iigands, an

addi ti ve woob/oas4@n i norganic chloride (e.g. LiCl), and aChas@2/puual |y an
aqueous inorgani c base such as 25 sodi um or potassium carbonate or
phosphate). The reaction is usually carried out in an alcoholic sol vent
(EtOH), DWME, toluene, THF and the |ike atgyenperatures ranging from25 C
to 140 C. Cross-coupling with tin reagents can be carried out by any
variations of § ' Chd Jted in the..
literature. Thi i@ﬁlg‘dikbfat tgﬁggéaﬁgy%gmg fIrO% 8 gﬁlot(gﬁﬁj)adnsgrt' ?ISﬁtrcFPg‘il'ﬁl

cat al yst (usuafolniy‘qﬁ 'S w&qdafpmhe@lkytaﬁlpmetf@emqa arphmsﬁhcmeiecttrogamdsg)em@md an
addi tive such mgjuas iddiy: I

Sui t abl e sol vents for tﬁ?gmrnggﬁlb@%h%%ﬁ elf?o tgee)ﬁtee% BR%}I#%F&’%B%@ and t he
like at tenpePQFYRELrtHfldIng from 25 Cto 140 C. Internediate 1(v) is then

converted t® H@l@gmﬂi@ﬁ (st,uaﬂl?bmﬁluﬁatl%na&u%?s%qesauﬁ ) Bf the PG c{éﬁuoﬁ of §R2

Al ternatively,, t 2&@% dol e internedi ate can be " trans-netall ated
to an WD 03/01'6;?9'6 ivep2(vh1 Syitablesmnleganatiog a@ergw@lugs, fooexammanozi nc) and
used in Still eeléM@ﬁtaCbl@ﬁﬁn&Wﬂﬂohﬁﬁuémﬁideoﬁﬁldlﬁmﬁfl nﬁ&’é‘%ﬁr%rﬂﬁﬁya%ﬁ%r( | bed

above. In this e, aromatjc and heteroaromatic
broni des, i odi %’@E‘%G&P”ﬁ?n%datgégd%eéwa%\@a {Syitabie selvapts ferthisTeastion arever si on

of 2-br oni ndqhértdfreiau’;ﬁteihwége%ém)%é@nﬁé@q&nﬂélh@@m@hﬂg‘eq{ ?d;gmoﬂé speci es
2(vi) 1L.s calri c[i ouhaw initial owten‘&erature usua -30 O
hal ogen- met al ‘?‘i‘?tﬁb%{ﬁ QM GGl b ratagye ATHE.DYE. digxane),or
tert-BuLi) or aceticagd) éthiiaseiams e . anﬁhﬁixﬁ:?éﬁkﬁ'ﬂ@éﬁe sbiventd)i gl € species is

h d wj trialkylt Bu3sSnC B35nCl
At or ot vel y. PRReRbie Bk Bt bt oifah rEocd choisp el o e nc

chloride to fdmremiration of indslpoasishgvi. B SUhgaRAZWAS abscribbil B LCER Bte3q dinder go

transition net 97c§§a§8¥ gd cross-coupling wth aromatic and heteroaronatic
hal i des or triflates as described, for exanple, by M Rowey (J. Md.

Chem 200115 44, 1603). The pr esent invention also enconpasses conpounds of

system. The symeiagimyfdtic diNeliesdiviian oot difcaip il sistvtod |
literature pr d@gdﬂemsedmtels I(8) thepigh batbssreoupitedcion With@Eor BeldiRfyiR3 2 R3

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 réagents can
be carried out by any variations of the Suzuki cross-coupling reaction reported 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 (usually an aqueous inorganic base such as

25  sodium or potassium carbonate or phosphate). The reaction is usually carried out
in an alcoholic solvent (EtOH), DME, toluene, THF 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 reported in the literature. This usually involves the use of

30  atransition metal catalyst (usually Pd®), triaryl or triheteroaryl phosphine ligands,
and an additive such as an inorganic chloride (e.g. LiCl) or iodide (e.g. Cul).
Suitable solvents for this reaction include toluene, DMF, THF, DME and the like at
temperatures ranging from 25 °C to 140 °C. Intermediate I(v) is then converted to

. compounds of formula 1 as described for Scheme 1.

35  Alternatively, the 2-bromoindole intermediate 2(v) can be trans-metallated to an



3(i1) COOEt R2 PdA 2(PPh3)2 / Cul N H COCEt 3(01) 3(i) 3 RR3 R1X COOEt
COON R2 1 NaOH R2 base NN 1 ~ R 3(iv) RL 3(v) H2N-R6 Conpound of formul a
|  coupl iw@ 0301d1mo carryi ng out the synthetic route ill ustparathoemiiSchene 3,
et hyl 4-acetam do-3- iodobenzoate 3(i) undergoes netal catal yzed
cross-coupling with an al kyne 3(11i) to give a

2, 3-di substi tut ed-5-i ndol ecarboxyl ate 3(igg) according to an adaptation of
a procedure described by A Bedeschi et al. (Tet. Lett. 1997 38, 2307).

he 25 i ndol
electrophi i c Hoasitieid bhodsadats Bl PRyt shR ute RAFdebeuarir ona
esters) under uhdergoniitiensodesgripedsabavgc i this edskeahiomatic ahd hhtpctramo«dnat&s,
fl i des, hydgp ] I ke, to

i ve 3(1v) . Pk TS, prbividde) el AP IRRRRE o ARSI E I oveo
MeCN,, THF, dicoxesion givibmmbindete d¢rWethe€cﬂ(V)dwthmccs’eqspnmdln@allg'aontimf t he
2ol d dortva?i vereteg o e hlglowndfiet Bk i R SpTER P €
reagent as desbalpb@dnptaéexmgy Ué@cf@@radkylllll)lumtreﬁggnt/ée g:@mubumdeﬂ-BﬂLd) or rrul a
| EXAVPLES  1QsRBnRiereth. THY Rah4oR 2 RnblbiSihaliedd el Héﬂi#é%rw.ﬁi' ail by

the following non=limtin exanép ons were
nitrogen or ar Q’@H(yﬁlflﬂftggqm @& NBusSnCl or Mes;SnCl). Alternatively, the Ilthlomdole

intermediate can be trapped with zinc chloride to form the corresponding

10 organozincate which can also undergo transition metal-catalyzed cross-coupling
with aromatic and heteroaromatic halides or triflates 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 procedures and is depicted in

Scheme 3:
Scheme 3
NHAc o i R
I a(i) COOEt
RZ 4
PdCl,(PPhg), / Cul N
H
COOEt 3(ii)
3(i)
COOEt COOH
R NaOH R2
base
1/
R 3(|V) 3(V)

H,N-R®
—_— Compound of formula 1
coupling

20
In carrying 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) according to an adaptation of
a procedure described by A. Bedeschi et al. (Tet. Lett. 1997, 38, 2307). The

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



Tenperatures are given in degrees Celsius. Flash chromatography was
performed on silica gel. Solution percentages or ratios express a volune to
15 vol unewopeBatilenshi p, unl ess stated ot herw se. Mass spe®CraiAcanal2yses
were recorded using electrospray nmass spectronetry. Abbreviations or
synbol s used herein include: DI EA: diisopropylethylamne; DVAP:

4- (di met hyl ami no) pyri dine; 20 DVSO di neggyl sul f oxi de; DVF:

N, N-di met hyl formam de; Et: ethyl; Et OAC et hyl acetate; Et20 diethyl

CLNET 2\ BB BROARE FRRET b SRR RN o i g oP” oY Ve

tri s- bor at e- EDhydroXigas)fluorides, hydndes amldes alkylllthlum phosphabases and the like, to

2- (1 b_enzot ri &8'3(:11) Yél)m i ’n{g fb Wét%llﬁghﬁ)&g 6 AaB I@t €
fenty

TFA: trlfluoro cetrc’ac uoroacetlc an ydf
t et r ahydr of ur aﬁ HF\/\Q)O@@IEO m/lElendDm/thoEblmr&?sameiV&IC(rES)the e$tetcgrouxswrtlay mass

spect (Tt o ond) e BT o EERO B Sp ne

O ( 7- azabenzot td HAOR® usip pnmitd\bord fotraing aemtehyhsidestiibed previously (Scheme
hexaf | uor ophos
benzotri azol e- ?m’# g'vggﬁ?]f)slf%qsr%{%nﬂ\u?n% no) phosphoni um hexaf | uor ophosphat e

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. Flash 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: diisopropylethylamine;
DMAP: 4-(dimethylamino)pyridine;
20 DMSO: dimethylsulfoxide;
DMF: N,N-dimethylformamide;
Et: ethyl;
EtOAc: ethyl acetate;
Et,O: diethyl ether;
25  HPLC: high performance liquid chromatography;
'Pr: isopropyl
Me: methyl;
MeOH: Methanol;
MeCN: acetonitrile;
30  Ph: phenyi;
TBE: tris-borate-EDTA;
TBTU: 2-(1H-benzotriazol-1-yI)-N,N,N’,N’-tetramethyluronium tetrafluoroborate;
TFA: trifluoroacetic acid;
TFAA: trifluoroacetic anhydride;
35  THF: tetrahydrofuran;



10 EDAC. see ECD DCC. 1, 3-Dicycl ohexyl carbodiimde HOBt:

1- Hydr oxybenzotri azol e ES+. electro spray (positive ionization) ES-:

el ectro swoag/o{ciegati ve ionization) 15 DCM dichl or onet h@oe/CABRE1127
tert-butyl nethyl ether TLC: thin |ayer chromatography AcOH acetic acid
Et OH ethanol 20 DBU: 1, 8-di azabicycl o[ 5. 4. 0]under-7-ene BQOC:

tert-butyl oxycarbonyl Chz: carbobenzyl oxyygarbonyl 'PrOH isopropanol NWP:
N- net hyl pyrrol i done 25 EDC. 1-(3-dinethylam nopropyl)-3-ethyl carbodiimde

hydr ochl ori de MBN@%%%Ied%o%%?hWads Eg&r irpe%bi tor marketed by Pronega
- J y ro 1

Corporation Tris: am no- yiet hyP: 1, 3- propanedi ol UMP: uridi ne
5' - nronophosphaPEBU: pladue formigignmits' - t ri phosphate 30 | PA: i sopropyl acetate

Exanpl es 1-22 j Sk f synthesis of representative conpounds
of this invenpllEl(:))Flb.' &I%&%%Q%kgﬁ/ CA02/ 01127 41 EXAWMPLE 1 0 HzZN COOH
HZN COOVe TFAADFECitictiNe®dOME MeOH / SOCI2 reflux 1 ~ CF, COHN COOwve Off
PACI 2(PPN3) 2 | ebTh: &fIER R MinetdtdtlaateEt SN

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N/,N’-tetramethyluronium
hexafluorophosphate
BOP: benzotriazole-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate
10 EDAC: see ECD
DCC: 1,3-Dicyclohexyl carbodiimide
HOBt: 1-Hydroxybenzotriazole
ES*: electro spray (positive ionization)
ES" electro spray (negative ionization)
15  DCM: dichloromethane
TBME: tert-butylmethyl ether
TLC: thin layer chromatography
AcOH: acetic acid
EtOH: ethanol
20 DBU: 1,8-diazabicyclo[5.4.0Junder-7-ene
BOC: tert-butyloxycarbonyl
Cbz: carbobenzyloxy carbonyl
'PrOH: isopropanol
NMP: N-methylpyrrolidone
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 illustrate methods of synthesis of representative compounds of

this invention.



HCOON NCOOwe \ 1.H/Pd cat. 2. NaOH then HCI 5 Met hyl

3-am no4-i odobenzoat e: 3- Am no-4-i odobenzoic acid (13.35 g, 50.8 mmol) was
added to wb@Blo(a®0OnL) and SOCI2 (4.8 nL, 65.8 nmol, 1.3 @qWicaakenk2y was
added. The mi xture was refluxed for 3 h and then volatiles were renoved
under reduced pressure. The residue was co-evaporated three tinmes with
MeOH and dried in vacuo (15.23 g). 10 Mgyl ’
3-trifluoroacetam do-4-iodobenzoate: The aniline derivative from above
(14.53 g, 52 ng%%%\a‘s di ssolved in DCM (200 nli) and TFAA (15 nL, 104
mol ) was added: dark purple solution was refluxed overnight.

Vol atil es were renoved under reduced pressure and the 15 resi due was passed
through a short pad of silica gel using DCM as el uent..Jdhe, desired product
was obt ai ned as NI Rk smioHd (13. 8H,M) . COOMe :
4- Phenyl et hynyl - 3- ( 2-t+ifluome- et @, | am nolEMenzoimn. acid eebiy |
ester: The iodidg om abwsow /1 66c1/ 427, nmol ), rghenyl ace ne (0.37 i,
3.9 mol, 1.7 equivalent) and Et3N (6 nL) were charged ijpa=dry flask
under argon. 20 PdCl12(PPh3)2 (0.241 g, 0.3 mml) was added and the m xture

was stirred at room te ature i1, judge | ete by HPLC analysis (-5
h). The reaction m 03/ Ollff;'!jfwé:flf)ldk gg?@ﬁﬂ %sT%concent rat ed
di |l uted wit er (80 nL). The

to hal f vol une unde duced pressure

m xture was extracted”w th Ft OAc ;

washed with 5% HCl #dcQ@priy),), af (100 nlL) and bri rRei(RPAN,/KICP, After
drying over MySO4i tleenresi due wag” purified by flash chromatography using
20% 5 Et OAc - hexane as eluent to give the desired

atan solid (0.442 g). pethyl 3- cl ohexeny, RsHe

6- carboxyl ate: A f i (gt?sc&@/ 4d” Wit

anhydrous K2CG3 (0 M 1. 1 mpPycdnd t e ferivative from
above (0.390 g, 1.1 mmol)). y Ht coas ageed and the suspension
degassed with a strea argon. The enol trifl
cycl ohexanone, prepare ol owi ng the procedure

descri bed

5  Methyl 3-amino-4-iodobenzoate:

3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol) was added to MeOH (150mL)
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 (15.23 g).

10
Methyl! 3-trifluoroacetamido-4-iodobenzoale:
The aniline derivative from above (14.53 g, 52 mmol) was dissolved in DCM (200
mL) and TFAA (15 mL, 104 mmdl) 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  PdCly(PPhj), (0.241 g, 0.3 mmol) was added and the mixture was stirred at room
temperature until judged complete by HPLC analysis (~5 h). The reaction mixture



by AG Martinez, M Hanack et al. (J. Heterocyclic Chem 1988, 25, 1237 or
equi val ent net hods described in the literature, (0.802 g, 3.3 mol, 3

equi val erwe)30t1wms added foll owed by Pd(PPh3)4 (0.086 g, POT@ADI2Y and
the m xture was stirred for 8 h at roomtenperature. DVF was renoved under
vacuum and the residue purified by flash chromatography using DCM as
eluent (0.260 g). Methyl 3-cycl ohexyl -2pjpenylindol e-6-carboxylate: 20 The
material from above was hydrogenated (1 atm H2 gas) over 20% Pd(OH)2 in

the usual rmnnglr 8 Fé‘l?& rﬁga%%g?_{h?ﬁga&h? gllnaer rgggceg;?rgﬁsﬁﬁje %X&dlﬁl ecf(\ﬁnhewlat%gm € vas

I sol ated after X ron

2phenyl i ndol e- (BO(:rat)boNyaI mixtuae ivds emrai:tedawiﬂ‘yEthM 6 x 10mmlphawltbe pfgabd g, 0. 15
nmol ) was refl d n N NaCOH
(6 "nt i 1 coRBrL PO o) slhch @), it o8 miSEr il by R ST
After cooling doingsyer Mgebarthe tasidue2nasHiirified By iitash Wﬁrsmad@whilmllsmg\wﬂ’ by

AcCH to.pH ""ﬂéxér%”&%vcﬁﬁiedﬂ'&g@ke ”Eq%é%&l% es@%% §% | eans 5@%%\1& was

added and t roduct extracte with
wat er an bri ne? 0.4470)dri ed (MyS). 30 Renoval of volatiles under reduced
pressure gave the title indole carboxylic acid as a light-orange solid
(0.149 g). Follow ng the same procedure but using 2-ethynyl pyridine instead

of phenyl acet ¥e&nd 3-(gyelpbexeiviadiehonylindele 6-@arhaxyddee- 6- car boxyl i ¢ aci d

as 0 31 OTOLARRRITAHACRER A2 Ernrly AR AP e ERANRFrdis Rkt GO o, H OOON

tribrom de'®r QOWPGQWFQa'KYWHE”V&“Eﬂ@]OH’ abqyet0.39pg, 1.1vpwR). ZDFWBWEV(‘JSOCI 2
3- Cycl ohexenyl nfy yasalifes AdPEBLESRPhHeghsdedl Wit LuinckR 6t A9 ATHE 8%l Was
equi pped with a reflux condenser and a

triflate derived from cyclohexanone, prepared following the procedure described

by A.G. Martinez, M. Hanack et al. (J. Heterocyclic Chem. 1988, 25, 1237 or

equivalent methods described in the literature, (0.802 g, 3.3 mmol, 3 equivalents)

15  was added followed by Pd(PPhs), (0.086 g, 0.07 mmol) and the mixture 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 sz 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 (6 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



mechani cal stirrer, and the systemwas purged with nitrogen gas. 6-1ndole
carboxylic acid (300.00 g, 1.86 nole, 3 equivalents) was charged into the
flask, 10wboBloomed by MeOH (5.5 L). After stirring for 10PgirrcAaR/oriaom
tenperature, cyclohexanone (579 nm., 5.58 nole) was added. Methanolic

sodi um met hoxi de (25%ww, 2.6 L, 11.37 nole, 6.1 equivalents) was added
in portions over 10 min. The mxture wasg4 hen refluxed for 48 h. After
cooling to roomtenperature, water (4 L) was added and net hanol renoved
under reduced gggssyre. The residual 15 aqueous phase was acidified to pH 1
with concentrated HCl (-1.2 L). The resulting yellow sh precipitate was
collected by filtration, washed with water and dried under vacuum at 50 C.
The desired cygkpieare derivative was obtained as a beige solid (451.0g,
100% yi el d). 3-Cycl ohéxyl - 6-indol e carboxylic acid: 20 The unsaturated
derivative from above was hydrogenated for 20 h under 55 psi hydrogen gas
pressure over 20% Pd(COH) 2/ C (10. 25 g) using 1:1 THE - PM:CH 2.5 L) as

sol vent. After f” ltration of the cutal YSinaowR! ati |l es e C g8 under
reduced pressur d-areht1¥@°Hesi due trivdebAAieREk Wi th The bei ge
solid was coll ct by filtrati washed_wW T Trexang dri ed under

vacuum ( 356. 4 g, 5 78% yi el d) . 03/0YeANFIET/
3-cycl ohexyl - 6-i ndol e carboxylate: A5 L three-nec
with a reflux condenser and a nmechanical stirrer,
purged with nitrogen gas. Thewni ndoI e ﬁg{nboxyl icacid 5 frpm above
g, 1.233 nmole) wag c(t;g{nged i and suspended i pA'~VE

Thi onyl chl ori de—(—5—n=|.—9—06 , 0. pidisgiiibemient ) Ria
and the m xture?Wa8dPlLrixed for 48 h. Yetadidi g9 -vere renpved under

reduced pressureTdfMede r o57 dye was trlturated with heg
solid that was ®ALREFOH-t K 279.6 g, 88%

yi el d). 10 et hyl - 2- br onp- 3-cycl ohexyl - 6-i ndol e carboxylate: Adapting the
procedure of L. Chu (Tet. Lett. 1997, 38, 3871) nethyl 3-cycl ohexyl -

6-i ndol e car bozyalohekénfi6-BdoldcalPokii acivds di ssolved in a mxture of THE

(80 ni) and C%(%il é80 gL . The solution was_cooled in an ice bath and
pyri di ni um 15 "% 9%%“6‘??1 KWAPr9dIPRed With Brefiyarondenses agd a2 6 ol |
1. 25 equi val enhgchamizal 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 room 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

01127 44 Met hyl
f 1 ask was equi pped
and the system was

&’%00. 00

(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
(2.5 L) 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 with hexane and dried under vacuum (356.4 g,
25  78% yield).



added. After stirring for 1.5 h at 0 C, the reaction was judged conpl ete by
TLC. It was diluted with CHCI3 (200 nL), washed with 1 M NaHSO3 (2 x 50
m), satwoaBethiagueous NaHCO3 (2,x 50 nmL) and brine (50 ®CriCAgm&ER7dryi ng
over Na2SO4, the solvent was renoved under reduced pressure and the
residue 20 crystallized from TBME - hexane. The desired 2-bronoi ndol e
derivative was collected by filtration, ypgshed with hexane and dried (3.45
g). Evaporation of nother liquors gave a red solid that was purified by
flash chromat ography using 15% Et OAc i n hexane yielding an additional 3.62
g of pure material. Total yield was 5.17 g (85%yield). 25 EXAMPLE 3:
Gener al pr ocedethy! G-cychahexyi-Giindale casbaxylgiei ng of aryl and

het er oar yl bor opi o STV - D : ader vat | : 0ss-coupl.i ng of
aromat i ¢/ het ergg%ﬁng%éjée gyglﬁlg%wéglggu@?gde@%ﬂgg r‘%ﬁé’?ic\?é&fsn\?gsaws ¢ H]eCHgn'Car‘]

2- br onoi ndol esstyarhangsthe isgstemavasaatgedwith hitrogaragad. TH2 indale lbarbpeylit@ciied
using any yarati t taada - L.Cr -coupling
reaction asé/SO*rgﬁeqségrB?%g(? Oidr?eq’ﬁ'e I tge)lrggﬁér g'll%rﬁ%g %C?Iﬁ]%glﬁgywél%(%u%ﬁgééd kil ed
in the art. ThMePhl (2dwi dgiondechlasde (Sark.ek0685 mpleud.os atevalanthwas podedkss and
is non-limtin I @fivaa¥he i i cid

met hyl ester: %pgg%gﬁﬁ%ﬁ%(%/g \éJAngr/@ghl)c’lég#r%@'Hv%gf\/g'epﬁe%%/%gﬁd&

2- br onoi ndol e BAueshpisERUre apg thepregidue gias titksitgd with heweas bo givaiadeigs sbligB. P.

5 Roques et al thadwadRbsHOMEH hexGh8 Bhd 4R4P undet vad@in (e % mmol, 1.5
equi val ent% and Lid (2.25 Ig, 653 mol , 2 gaui \ygl ent gyg\i's;e ’%Bd/?gglgl?'ved in a

m xture of® Et OH (100 ni) and toluene (100 m). A 1 M aqueous Na2CC3
sol ution (66 nbieth)AS-FERIo.-BPSIoRERAIL- bl BitbBloktt © s degassed wi th
g

argon for 45 mn. Pd(PPh3)4 (3.0 , 2.65 muol’, 0.1 equival ent) was added
and the mi xt ur@I3RING hgPregedye Pht-dHIU det 5189, GAESY Thngbu 3-sisickenyles wer e
O T e OB S S I T OO
brine (100 nL)M %?%SHG\Q@?%@L)-OV@ seluianwa ePaltd iNgadee ket age pwidiniumi ng
charcoal , she Wromide gor@midd (plRdigsltrdPshide, 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 NaHSOj3 (2 x 50 mL),
saturated aqueous NaHCO; (2 x 50 mL) and brine (50 mL). After drying over
Na,SO,, the solvent was removed under reduced pressure and the residue
20  crystallized from TBME — hexane. 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 to illustrate such a process and is non-limiting.

3-Cyclohexyl-2-furan-3-yI-1H-indole-6-carboxylic acid methyl ester:



concentrated under reduced pressure. The residual oil was triturated with a
15 m xture of TBME (20 nL) and hexane (40 nlL), cooled in ice and the

preci pi t aved3/osako d col l ected by filtration, washed w th ®oraCAd2H1ZBVE in
hexane, and dried (3.09 g). The filtrate and washi ngs fromthe above
trituration were conbined, concentrated and purified by flash

chromat ography using 10-25% Et OAc in hexgmne to give an additional 4.36 ¢
of product. The total yield of the 2-(3 20 furyl)indole of exanple 3 was
8.25 g. EXAWPLE 4: WD 03/010140 PCT/ CA02/01127 46 Me N COOVe N COOwVe
NaH / Mel DMF C Me N COOMe pyridine tribronide Br THF-CHC 3/0C

Met hyl 3- cycl ohexyl -1 - et hyl - 6-i ndol e cadboxyl aégb t hyl

3-cycl ohexyl - 6-i ndol e car boxyl at eFf R 2“ 50.00 g, 0.583 nmole) 5
was charged into a 3 L three-neckged/T!| ask i pped with a nechani cal
stirrer and purged with nitrogen gas. DM (1 L) was added and the sol ution
was cooled in an ice-bath. NaH (60% di spersion, 30.35 g, 0.759 nol e,
1.3 equivalent) was added in small ions (15 mn) and the m xture was
stirred for 1 hin the cold. [|odonethane (54.5 niL, 0.876 nole, 1.5

equi val ent) was added in small portions, 10 nmai ntaining an internal
tenperature betweg 0 C. The reaction _m xtur then stirred

over ni ght at BB%?{Q%%'Pé?'GPéeXﬁ"H@ePgééﬁi%ﬁﬁéd&maﬁe%m@ﬁ%@%gﬁ'c Ry into

ice-water (3 Lhoqtﬁ@éﬂa‘llﬂg-lét@robm Erenrapirens Hi os; 4:4@@%@% el 1.5
precipitate. The ect ed i on, hed with water

nd dri ed i n GROUR LR HCHEAR9, 5 ob ey NelegR) Wets ASSoNed i & miduls
Met hyl 2- br onp- 3+ EtoH @loexyl)-dndreitibyd (160 |m1goLAe1 maqlb@oml Nd,€0; §higtion (66 mL,

1-met hyl i ndol eGéjﬁwrrrllsll)a\;[vésvgdéerdoamndatﬁg\r/nelxt&re was (?eg%ésed Wl?h argon?gr 4\?)/as char ged
Pd(PPhs), (3.06 g, 2.65 mmol, 0.1 equ1valent) was added and the mixture stirred

10  overnight at 75-85 °C under argon. Volatiles were removed under reduced

pressure and the residue re-dissolved in EtOAc (500 mL). The solution was
washed with water, saturated NaHCO3 (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  mixiure of TBME (20 mL) and hexane (40 mL), cooled in ice and the precipitated
solid collected by filtration, washed with cold 25% TBME in hexane, and dried
(3.09 g). The filtrate and washings from the above trituration were combined,
concentrated and purified by flash chromatography using 10-25% EtOAc in
hexane to give an additional 4.36 g of product. The total yield of the 2-(3-

20 furyljindole of example 3 was 8.25 g.

EXAMPLE 4:



into a5 L three-necked flask equi pped with a nmechanical stirrer and purged
wth nitrogen gas. CHCI 3 (750 nmL.) and THE (750 nL) were added and the

sol uti on w0 osas1eowol ed to O C. Pyridine tribrom de (pyri diPeirumoboony de
perbrom de, 185.13 g, 0.579 nole, 1.15 equivalent) was added in snal
portions and the mxture was stirred for 1 h at 0 C The sol vent was
renoved under reduced pressure at room tgaperature and the residue

di ssolved in EtOAc (3 L). The solution was washed w th water and brine,
dried (decol ourising charcoal / MySO4) and conceﬂkrated 25 under reduced
pressure. The residue wasisuspendgd,in TBME and heated toca@du.C The
suspensi on was stored ovgrmyghty I n Ve refrigeratgr g he cream WO
03/010140 PCT/ CA02/ 0112
filtration. It was washed

yi el d). EXAMPLE 5:

Cycl ohexyl -nmet hyl -tri st annanyl - 1Hi ndol e- boxylic acid nethyl
ester. 5 M N COOVe Bu3Sn The bronoindol e derivative of exanple 4 (2.70
g, 7.71 mmol) was dissolved in dry THE (40 nﬂr) and theysol ution was cool ed
to -78 C under an argon a §6:Smide %so ' of nBuLi in hexane (1.4
M 6.90 nL, 9.64 mol, %ﬁfhﬂ; Xdded_dropwi se over 15 mn and
stirri ng at | ow tenperaturrapmasm Hg nued for/ 75 " mn. To the resulting
suspensi on was added nBu3SnC (2 93 nm., 10 , 1.4 equivalent) over 5
m n. The suspension di ssol ved, and the sol on was stirred for 1 h at -78
C. The reaction mxture was warned to roomteénperature and THE 15 renoved
under reduced pressure The resi due was di ssolved in TBME (150 ni), washed
with 1:1 brine_- er and drled over . The material was purified by

chr omat ogr aphy”@ﬂ’yérgf‘iyeﬁ’hﬁé'yl' -mathyfsgsi é?/?‘ifﬁg{‘xlaffeactl vated by mixing with
a solution of MaHyFs- SNIdHéxfil@ilﬂB@e cEFt%x?lat@Hro‘i@bXaﬁ‘ﬁﬁlem%@@@@ @ssghidpnyt for

t he chronatogra h|¥ |tIe st an n%ée olated as a yellow oil (3.42
g, 79 % 20 elVgs ¢ m@ @- three-necke flask equnpped with a mechanical stirrer and

adugt was col | ected by
acuum (134.3 g, 76%

purged with nitrogen gas DMF (1 L) was added and the solution was cooled in
an ice-bath. NaH (60% oil 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. v
lodomethane (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. CHCI; (750 mL) and THF (750 mL) were added and the solution

20  was cooled to 0 °C. Pyridine tribromide (pyridinium bromide perbromide, 185.13
g, 0.579 mole, 1.15 equivalent) was added in small 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 / MgSQO,) 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-



General procedure for Stille cross-coupling of the 2-stannane indole of
exanple 5 with aromatic/ heteroaromatic halides: 25 Cross-coupling of
aromat i c/Wwetoaooaronati ¢ hal i des or pseudohal i des (pref er alpiCy/CAve/oni2des,
iodides and triflates) with the stannane derivative of exanple 5 can be
performed using any variations of the standard netal -catal yzed Stille

cross- coupling reaction as described in jpe literature. The foll ow ng

exanple serves to illustrate such a process. WO 03/010140 PCT/ CA02/ 01127

st or - N CooveORBE St PR AR s Yol VRt i R R T

was di ssol ved amd @hdd in(vhOuurh 13Rlg,G#% ¥i6ldL16 g, 0.61 mol ,

0.1 equival ent),

Licdl (0.517 g, 12.21 mol, 2 equivalent), triphenyl phosphine (0.320 g,
0.2 equivalent) and 2 10 bronopyridine (0.757 nL, 7.94 mol, 1.3

1.22 mmol,

equi val ent) weEpamRlceldl. The sol ution
(30. mn) and
After purging

washed with 1 N NaOH (25 nmlL) and brine (25 nlL) and dried over
sol vent was renoved under reduced pre®§ure and the
flash chromat ography eluting with CHC 3
g, 71 %yield). 20 EXAMPLE 7: GCeritg )
of 2-bronoindoles with aryl or hetero
2 pyridin 2-yl-1Hindol e- 6-car boxyl i
PdC12(PPh3)2_ | \ \ + 31-

O SnMes Br

10

15

20

25

was degassed with a stream of argon

"G ERNRH Sy g Bl Einfo R e PR i oo

and stirred atedfer C overni ght under argon. The DMF was then renoved
vacuum and ghe resi due dissolved in EtOAc (150 15 nlL). The solution was

ryl

The bromoindole derivative of example 4 (2.70 g, 7.71 mmol) was dissolved in dry
THF (40 mL) and the solution was cooled to —78 °C under an argon atmosphere.
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 stirring at low temperature was continued for 75
min. To the resulting suspension was added nBuzSnCl (2.93 mL, 10.8 mmol, 1.4
equivalent) over 5 min. The suspension diséolved‘ and the solution was stirred for
1 h at—78 °C. The reaction mixture was warmed to roorﬁ temperature and THF
removed under reduced pressure. The residue was dissolved in TBME (150 mL),
washed with 1:1 brine — water and dried over MgSO,. The material was purified
by chromatography on silica gel that was previously deactivated by mixing with a
solution of 5% Et3N 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 %
yield).

EXAMPLE 6:

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

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 ekample serves to
illustrate such a process.

under

MySH4. The
residue purified by

€998 Et OAc in CHCI 3 (1.
re for Stille cross-coupling
annanes: 3-Cycl ohexyl - 1-net hyl
id nmethyl ester: N COOv N COOwe

516



S THE / ref lux 25 The 2-bronoi ndol e derivative of exanple 4 (0.150 g,
0.428 mmol ) and 2 WO 03/010140 PCT/ CA02/ 01127 49 trinethyl stannyithi ophene
(S.F. Thaweg3mtoiad . J. Organonetal. Chem 1972, 38, 29; @®@CIEAgN1Q761
mmol, 1.4 equivalent) were dissolved in dry THE (7 nL) in a sealed tube,
and the solution was degassed with a streamor argon for 30 m n.
Pd(Cl)2(PPh3)2 (0.018 g, 0.026 mmol, 0.0%8equi val ent was added and the tube
5 seal ed. The solution was heated to 80 for 40 h. The reaction mxture
was cooled to roomtenperature, EtOAc (10 nL) was added and the suspension
filtered. After evaporation of the solvent, the residue was re-submtted to
the reaction g@ygidHeRPE1-nthp2-poidint2yelH-Miole-6\arboxyireseid methyl
2- st annyl t hi ophene (0.150 g, 0.61 mmol) and catal yst (0.020 g). After
cooling to roo?ﬁt%rrperature and 10 filtration of solids;, the solvent was
evaporated and the residue purified by flash chromatography using 15-100%
CHCI 3 in hexane as eluent (0.133 g, 88%yield). The sane procedure can be
used to coupl e stannane derivatives to the 2- EBBW\%i ndol e of Exanple 2. 15
EXAMPLE 8: General procedure for /i N& atron of 2-aryl and
2-heteroaryl -6-indole carboxyl afNes?” 3Cyel obexyl -1 -methyl 2 pyridin
2-yl -1 Hindol e-6-carboxylic acid me'f'hyl 20 ester: COOMe N OP NaH (60%
oi | dispersion, 0.186 g, 4.64 mol, equi val ent) was washed with hexane
(20 mL) to renmove the oil and then re spended in DVF (5 nmL). After
cooling to® Cin an ice bath, the indole derivative of exanple 3 (1.000 g,
3.09 25 mol ) was added dropwi se as a solution in DM (3 nL + 2 nL rinse).
After stirring for 15 mn, i|odonethane (0.385 nL, .18 mol, 2
equi val ent s) staprsne dervahe YExenBiR 54%&2&@-1@5{9&“@%1%30@@9#% BYFfor 2 h
in the cold angoaﬁL)@fahdicdlmaisg, 161 atmdl, @ Mey@nEeRRILICIH0.5T g, 12aCkingd, was
then quenched gqlﬁ'\gaqérgtg,?rri]ph%LyI%hoNsphllgle (6.3%0 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(PPhs), (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 CHCI; then 5-10% EtOAc in
CHCI; (1.516 g, 71% yield).

20 EXAMPLE7:
General procedure for Stille cross-coupling of 2-bromoindoles with aryl or
heteroarylstannanes:

3-Cyclohexyl-1-methyl-2-pyridin-2-yl-1 H-indole-6-carboxylic acid methyl

ester:
‘ N COOMe \N COOMe
N Br—4 PACL(PPh), [ 4
| SnMe, + —_— s

S THF / reflux

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



m.) and diluted with TBME (100 ni). The solution was washed with 1 N HCl
(25 30 nL) and dried (MyS04). After renoval of volatiles under reduced

pr essur e, wbDha/o1aesi due was purified by flash chronmat ograprgTiciong1137 10%

Et OAc in hexane as WD 03/010140 PCT/ CA02/ 01127 50 eluent to give the title
conmpound as a white solid (0.903 g, 86%yield). Oher Nalkylindole
derivatives within the scope of this invegion could be prepared fromthe
appropriate electrophiles (e.g. Etl, iPrl, iBul, BnBr) using a simlar

ROy e T T . e o
procedure appl2&9.150 dyote mmdioh et elqw/alrém)eﬂémldisrsdl@é@lnaayb'd}WanlQSna 10

The 6 {ndol e coARYPe Rt g1 aufbiiesioditagh TP SReAR B st ot il o ved 1
DVBO (8 nl) aan(ElNz Rt (04148 gyl0) 026am mat] daib. eq‘Dh/alermtwamaédemamdsmwertmm at 50
G for. 30 man. 05 bbb fRonGs WIERAGHBOS bhoud LTS RIRRLAHIFogad added

dropwi se to vva?e es were renove
filtration anazbomnbl r¢Sm tenypanetsiren dti@ 4c (Mblpw w&s adﬁetdmdfthetsume@snomhe wh| te

preci piLate i 20 A1 BB RMeahahy o Hdd s BusutRliEctotia h et er

and dried (1.3
1- Cycl ohexy!l - 2repbitamdontiibnsfdoae agditiendh @yl with ére$lu2-swwleIIGmﬂ®0 150 g,

PCT/ CA02/ 01127, M\t d N hna't 2 ACCI /

oyr Pdd z(PPh3) ?5}“ G206 H?%o gt rOO&Eﬁ)&i o D I\

COCH 10 filtration of solids, the solvent was evaporated' and the residue purified by flash
chromatography using 15-100% CHCI; in hexane as eluent (0.133 g, 88% yield).

The same procedure can be used to couple stannane derivatives to the 2-

bromoindole of Example 2.

15
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:
\
_ N COOMe
o/ \

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
stirring for 15 min, iodomethaﬁe (0.385 mL, 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 1N HCI ( 1
mL) and diluted with TBME (100 mL). The solution was washed with 1N HCI (25
30 mLlL) and dried (MgSOy). After removal of volatiles under reduced pressure, the
residue was purified by flash chromatography using 5-10% EtOAc in hexane as



CsOH. H20 Br N 2. NaOH N 6 10~~ Ethyl 4-am no-3-i odobenzoate: Ethyl

4- am nobenzoate (15.00 g, 91 nmmol) and iodine (11.80 g, 46.5 mpl) were 5
m xed w twowaveri4 80 nL) and chl orobenzene (4.60 g, 41 mMPCY/CADR@1127 Xt ur e
was stirred while the tenperature was gradually raised to 90 C over 30

m n. Hydrogen peroxide (30% 50 nL) was added over 10 h at 90 C. After
stirring at that tenperature for an addighonal 6 h, the m xture was cool ed
and the solution decanted fromthe residual solids. The solids were

thi osul at e andUBo &St B Guthodd FROLE SHEOR B Yokl Teroven under

reduced pr essubthamdalkyimdolesigtivativgs withiowme salpedfwas inventianr@uleldbeMm t h hexane

to renove di i_nat S c |ned as a
brown sol i d ( 28 BE TR el dbp I E PR A BARE W08, 27 e
aniline fron1aSUMerw©camHg 3.44 mol ) was dissolved in pyridine (5 nL) and
t he solutiqy was cooled in ice. AcCl (0.32 n., 4.47 mmol, 1.3 equival ent)

was added dropwi se and the m xture was stirred for 1 h at 0 Cand 2 h at
room tenperat BKAMPLE®: reaction m xture was then diluted with 1 N HCl and

wnshed with 1 ReRes preBUs b sapofigetih SemmdalieatbPRliugs ROy ot e

desired materi abrraspmdlaglfree(ﬁamceuyllsablds (1.121 g, 97%vyield). Ethyl

2 CTor Lott T gila R ot BoB AP RRRIT B lied om above

(0.900 g, 7 mmol) was reacted with phenyl acetyl ene (0 385 nL, 3.5 mol,

1. 3 equi val ent n,the es PCT/ 011 7 52

PdCl 2( PPh3) 2 (%1(55 r%‘?’bexd/fr’ iing: 'P{'ri%}or'% ’/P’%/a’ al RAROXY 5%‘ ‘di oxane (5 nl)
and tetranet hyl guanidine (5 nmL). The desired 2-phenylindole (0.589 g, 82%
yield) was isolated as a yellow solid after flash chromatography with 15%
Et OAc in hexane. 5 1-Cyclohex-I-enyl-2phenyl - I&gpdol e-5- carboxylic acid
ethyl ester: The 2- phenyl i ndol e dgri\atiVe pm above (0.265 g, 1.0 nmol)
was dissolved in DMF (2 nL) and ®e dL oxi de nonohydrate (0.208 g, 1.2
mmol , 1.2

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 solution was then cooled to room temperature and added
dropwise to water (15 mL). 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:



equi val ent) was added. The solution was cooled in an ice bath and 3-

bronocycl ohexene (0.193 g, 1.2 nmmol, 1.2 equivalent) was added dropw se (5

10 m n) awoasmolwiion in DVF (1 nL). The m xture was stirPea/dAor/08Q7m n at

0 C The reaction was diluted with water (25 nL), extracted with Et20.(2

x.50 nmL) and the extract dried over MgpSO4. The sol vent was evapor at ed

under reduced pressure to give a white fgam (0.095 g) that was used

wi thout purification in the next step. 15

1- Cycl ohexyl - 2- phenyl - 1Hi ndol e- 5N,gﬁgr boxylic acid: The crude indole from

above was hydrogengted in the usual way (1 atm H2 gas) _in Etghbhver 20%
enpératire. R

Pd(OH) 2 on carbo r 20:ML%t rq 3
reduced ,pres afesi due was

catal yst, the Et S 2rmemyed Uunger
di ssolved in a nixfure of MeOH (1] - ) PEhHar '\?3F\9|”'SO(1 n1"') and 20 5N NaOH

(0.5 m-) was addetPOErhe ni xture WAs stl rred overnight at 50 C. The
reaction m xture was cool ed and water (10 rrL) was added. After

acidification w HC th NFQAICODEIWA,S? act g
and the sol uti onM . por at4 /%(( hend ve a green
resi due consistin (85 ngNagf the ird

1- cycl ohexyl - 2- ph | ndoI e-i:boxyl ic acid and 25

1, 3-di cycl ohexyl - enyllnd 5-carboxylic acid.
1- Cycl ohexyl - 3- et hyl 2phenyl i ndol e- 5-carboxylic acid: VO 03/ 010140
PCT/ CAO2/ 01127 53 NH2 | COCEt + COOEt Pd(QAc)2 / PPh3 &N~ H COOEt UG

KICO3 H H 1. H2/ CsOH H20 COOEt 20% Pd(OH)2 \ | COON Br N 2. NaCH N
, Ethyl 4-amino-3-iodobenzoate:

Ethyl 4-aminobenzoate (15.00 g, 91 mmol) and iodine (11.80 g, 46.5 mmol) were
5  mixed with water (80 mL) and chlorobenzene (4.60 g, 41 mmol). The mixture was

stirred while the temperature was gradually 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 solution
decanted from the residual solids. The solids were dissol\)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% yield).

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 0 °C and 2 h at room
temperature. The reaction mixture was then diluted with 1 N HCI and the product

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

Ethyl 2-phenyl-indole-5-carboxylate:

25  Following the procedure of A. Bedeschi et al. (Tet. Lett. 1997, 38, 2307), the
acetanilide 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



6 6 Ethyl 2-phenyl-3-nethyl-indol e-5-carboxyl ate: Adapting the procedure of
H -C Zhang (Tet. Lett. 1997, 38, 2439) ethyl 4-am no- 5 3-iodobenzoate
(from exawplog/o1@4o 0. 500 g, 1.72 mml) was dissol ved i n DMPCTEAop)122nd Li Cl
(0.073 g, 1.72 mol, 1 equivalent), PPh3 (0.090 g, 0.34 mml, 0.2

equi valent), K2CO3 (1.188 g, 8.6 mmol, 5 equival ents) and phenyl propyne
(0.645 o, 5.76 mmol, 3 equival ents) werg, added. The sol uti on was degassed
by purging with argon for 1 h and palladium acetate (0 039 g, O. 17 nmol ,

0.1 10 equival de he t sti rr 80 C r argon
for 20 n ThePrehETon (fh gol-d Sl (b il fie mife Y s6eme R
;aﬂxt ; act gddm t garﬁi @&en{e&mgumﬂunewmmxtrhadgsum pﬁ@rﬂmﬁum {0B8wrg, 3% 3 X 25

-) an rie centrati n reduc ress
U 11 cat 1 on' bYSRTHER SEIRIHE: SU BRPIC A PR e EoeREn Wb EaAdIg0e ¢ he
desired 2- phenylheXanet hyl i ndol e (0. 275 g, 15 | east polar conmponent) and
the 3-phenyl -2-nethyl isonmer (0.109 g, nore polar conponent). Ethyl
1- (3-cycl ohexen yl) - 3-net hyl - 2- phenyl i ndol e- 5- car boxyl ate: The | ess pol ar
i somer from abm@d&w@@ﬂ-egyl-mpﬂéwmm-mdms-dbdmxlyﬂedc:dretﬁw&@terQ0 (2 rrL) and

aaded 1ol | oed! 85 22 EMARGE SrtRuihePasbia b 855, nd rindi ¥ Bsflidh 2l e

in 0.7 n of [CMBIB)(2 rﬁlt)eanmoeslumdwymmﬁtmodeaﬂe (208 ¢,dpenat,ur2 for 30 mn.
br omcycl ohoxeriHepaeg adisth, ThERolog vasEOHeHH ik ke

conti nued 25 floomaeycduxenehloBg 2 mmda h?leamvalmil)uwas adfled direpwise (p eagent s
ver e 208 mgcidagh UL, BRFH LT BLple 344 6100 R §ceper a ur e
product was exTh%trﬁta@tiOwaﬁdﬂFEd':WMDNe@f (REOUD eRCIVI NG BEQAZ X 59ml)100l nl)
dried (MSO4) ﬁ@fi-]xﬁsﬁ%rnea%oméo@t | £ SNAEK whe AUaefl Bl GG Eaudele T esi due

f r (

was purified by hr omat ogr ap usin I'n hexane as

el uent. The deRfiepaidee aivklvetitedoa Pe5 ghihabwasHersovittoutl Bwifigationgn they |
1-cycl ohexyl - 3x4®thy! - 2- phenyl i ndol e- 5- carboxyl ate: The unsaturated product
from above was hydrogenated (1 atmH2 gas) in the wusual way over 20%
Pd(OH)2 i n"Et OH at roomtenperature for 3 h. 1-Cycl ohexyl - 3- net hyl

Zphenyl - | H i nd9lcpsneddy/ROpHkh - Bf-iftole-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 HCI, the product was extracted into Et;O (70 mL) and the solution dried
-+ (Na,S0,). 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-Cyclohexyl-3-methyl-2-phenyl-1H-indole-5-carboxylic acid:



The hydrogenated material from above was dissolved in a m xture of DMSO (2
10 mL) and MeOH (2 nmL). 5N NaCH (0.5 nlL) was added and the m xture was
stirred owermoghso at 60 C. After dilution with water (40 ®Cr/CAok@117 oduct
aqueous phase was washed with a 1:1 m xture of Et20 - hexane (50 niL) and
then acidified wwth 1 NHC to pH 1. The liberated free acid was extracted
with diethyl ether (2 x 50 nL) and the eggract dried over Na2SO4. Renoval
of the solvent 15 under reduced pressure gave the desired indole as a |ight
brown solid (0.074 g). EXAMPLE 12:
2- Brono- 3-cycl opentyyl - | - met hyl - 1H-i ndol e- 6- car boxyl i
H COON O N | H

flask equi pped wi
6- carboxylic acid > = md < 5 g, 13.65

mol e, 10 equi val entgpber VWECIEKCOH660 nl) and MeOH (660 nL)N'wefe added and the
m xture heated to 75 C. Cycl opentanone (603.7 nmL, 6.825 nole, 5

equi val ents) was added dropw sg over ég th1.t|‘,ssi ng a punp. \The reggfion

m xt ure was heat edcsoH®iO a / @ R (20t PH@HINN t ction was

j udged conpl ete by C neooked to Hnfenf or 1 T cipitated
potassiumsalt is cted |Itrat|on and washed wi{th TBME (2 X 500
m.) to renove cycl Qpe tanone condensat i on pr oduc The brown solid
was re-dissolved in water (2 ) and t he WD 03/010140 / CA02/ 01127 55
solution washed with TBME (2 X 1 L). Followng acidification to pH 3 with
conc. HC (425 nmL), the beige precipitate was collected by filtration,
washed wi t h waEshyl 2(sheXyt3imethglindolecsicanbdaylaéexcuum at 70 C. The crude

BLocect, v 90 SR ot B PREOAF 1, €87, D800 JRTIaaLtY ©
di ssol ved iH M-@dop@btbatarifjonaexbhnzés €dl.5) @, fore rrimmmaxl di¢&he@a ngDMHa(S added.

The mxture wag, ) INALRPEIGHSE, 1.7 Anfdh'v eRRRRIG! BRnIRYH0 &9 AThmBY 800N gas

id nethyl ester: H
A 3 L three-necked
Ocdomdol e

equivalent), K;COj3 (1.188 g, 8.6 mmol, 5 equivalents) and phenylpropyne (0.645
mL, 5.76 mmol, 3 equivalents) were added. The solution was degassed by
purging with argon for 1 h and palladium acetate (0.039 g, 0.17 mmol, 0.1
10  equivalent) 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 (MgSQO,).
Concentration under reduced pressure and purification by flash chromatography
with 10-15% EtOAc — hexane gave the desired 2-phenyl—3-methylt 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 (2 mL) and cesium hydroxide monohydrate (0.191 g, 1.14 mmol, 1.2 equivalent)
was added followed by 3-bromocyclohexene (0.183 g, 1.14 mmol, 1.2 equivalent
in 0.7 mL of DMSO). 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 additional 30 min. Similar amounts of the two reagents were again added
and after another 30 min of stirring at room temperature, the reaction was diluted
with 1N HCI (6 mL) and water (20 mL). The product was exiracted with TBME



conpl etion, the catal yst was renoved by filtration through celite and the
sol vent 10 renoved under reduced pressure. The resulting brown solid was
dried at wOo®oj014under vacuum for 12 h. The crude product PCTEN200R7 Was
obtained as a brown solid and was 77% honogeneous by HPLC. The crude
3-cycl opentyl i ndol e-6-carboxylic acid (74.00 g, 0.323 nole) was 15 charged
ina 3 L three-necked flask equi-pped withs@ nechanical stirrer and a

t hernoneter. The system was purged with nitrogen gas and anhydrous DW

(740 M) was a ' ' e.starting, materi al nhydr ous
pot assi um car bgﬂgﬁ%”?%’ise%(w&ﬁ‘g.gﬁ%hﬁ%oﬁ%g?é'?r.ago%ﬂﬁﬁs%é?%‘fﬁe? Rﬂﬁ?u%% and the
m xture stirretesidye vesmpuriiedby flashdcrenhmgephp Osing 5- B EOADINhex@n& as

equi val ents) 20 ugs TRddes; 1 ' (e S5.h after which HPLC
anal ysi s of theu react i(a%%'rérana]&taﬁjmetlgan?épg%&'e% d&%)fegdo@\'?{esrosq)bn to the nethyl
ester. The reaction m xture was cooled in an ice bath and sodi um hydri de

(95% ol |- 1§ eeptnyilogdprnyb MehyPhRenindhe8ihiibails vas added in smll
portions over 3 mn (exo¥hermg: %?to Intfernal tenperature raise).
After. stirringhg Bpsadiated psertct fremaabore was hydregrnatesb(li at hagds) imthe r enoved

and stirring cgdls AHEEy ° ﬁﬂmﬁ whi ch no
further progressi onwmsérggs/oé?@(ggﬂf E'tPIIE_tg?pépr&A iu%%g{u%\g’h%?ﬁ, 55 g, 65 mol,

0.2 equivalent) and iodonethane (1.0 nL, 16 nmol, 0.05 equivalent) were
added and af t ey-cyleldHek{os-r¥thyiz-Phényi frEindbes-L9 pidged conpl ete by
HPLC (96% N- net @’Fat ed). 30 T‘?{e Eiéac}{i onmm' Xt ur e'%v‘\)/a ﬁcsflc:)}vi‘ﬁy (2 mn) poured

into water (4 L)éRdrepehaipsiaatsrialdtam pboug wasidisgolved ine mikiure ofddMSOi(Bd t o pH

<2 with conc. MO afBieOH)(2 nl)e 5K NAOHR0.5%RS viksidakied Bﬁé?ft'hém&itd?e WRsal  ow

conpl ete conversi on of g(%n%/ renmai ni ng _potassi um carbonate and bicarbonate
to the more softtisAEVERight FLRO “GrhAfterigilgiien W) watee 0 mL), ie moduct anue@BH (40

nL) and the mptiageevasinashed wak arf efkurdlof EROM LSRN (SH HfL?an&ﬁ}]e-ﬁhe
th water (600

precipitated materi al. | lected by filtration, washed wth w
m.) WD 03/ 0101%‘%%6%’)"%‘;)@9 15 haliRerdigddipeAcibyasentmnied wile digiy! The
crude product ¢tA@Ye kGoOaEEid He BYtradtidkiéd oV NI MRS ofitHarRWansol i d

of Mookt 1 o 1 HEE g R hra8 st SRS BRI pleies b et do Bk

collected by filtration and 5 dissolved in a mniml anount of hot EtOAc.
After cooli ngdé)&ﬂpgg%_terrper ature, hexane was added (5 X volune) and the
m xture cooled Iniceand filtered. The

2-Bromo-3-cyclopentyl-1-methyl-1H-indole-6-carboxylic acid methyl ester:
H
i COOH Q
o o —— 1

COOH

H COOH
_._,gjijf

e
A
N COOMe Mq
\

N COOMe
—_— Brgé?i]:::I/

A3 Lwthree-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 cooled to 0 °C for 1 h. The precipitated potassium salt is collected by filtration, -
and washed with TBME (2 X 500 mL) to remove cyclopentanone sel-

—_—

condensation products. The brown solid was re-dissolved in water (2.5 L) and the



filtrate was then evaporated to dryness to give the desired product. The
N- et hyl i ndol e from above (10.60 g, 41.2 mmol) was di ssolved in isopropyl
10 acet atwo(02d1mi.) and sodi um acetate (5.07 g, 62 mmol, PCI/@&yabvalrent)
was added. The suspension was cooled in an ice bath and bromne (2.217 ni,
43.3 mol, 1.05 equivalent) was added dropwi se over 2 m n. The pal e anber
suspension turned dark red (exothermfro Cto 13 C. It was stirred for
1 h at 0 C. The reaction was conpl eted by addi ng additional brom ne (0.21

m., 4.2 15 mmol,, 0.10 ho by HPL The reaction
has than quertdierveSalnBaEE GR e bRutne BRI S pPie e abican ( 15
m.), ff)l | owed HOY(4@8twL), heBelge)previpitae Was céllébt@idtg/ flltiatﬁngma&healvﬁmtv)atén
neutralize HBr er was e W .t 0 ueous
Codi um sor 11 o@D 2l SRR SodsBYabuBEATRE The St BRIRE: Wbl d74 88
removed under (aecm%ada&)repomﬁmne had @ntHoenageseitiuef 856 ¢HRLE)r ated wi th TBMVE
(75 nm.) to give a beige solid that was dried under vacuum overni ght (13.80

g). The crude naterial was triturated with boiling MeOH (80 nL) for 30
m n, cool ed i nTheerudagraduet foen geown(158.56q 0l oneld) wys flissalvett in deOH ((Z50

E;(zﬁ/gftEl\ga%d&E}jopen?Q ﬁ(aﬁgt%ﬁ ﬁ\{‘%%\#w(&fﬂ deag’ﬁeéﬁgggﬁlrvy%s a(2::5d Oo O
Br \ O- NI j lkydrodenaked30 alRart dppasatvs undnrﬁ@cnsehsdmganaqasxiertﬁheka@pl e 12
(2.044 g, 6. 08@%% H ﬂﬁéﬁal%ﬁqmé?&ﬁo&e%ooﬁﬂatmscaﬁggﬁ el\g%?m fhre s%WeK t' n

(1.954 m., 6.6 utron was ‘degasse nitrogen for
15 min. Thth bieg(qveﬁplndﬁyﬁﬁmmwswye v@m@/sglmg_n@wcsmmwomqwom

pal I adi um (I )uﬁagrQEblﬂﬁ%fogég % 178, cr%@%ﬁﬁ&?‘lés ¥aswaddedindldstsofgact i on

m xture was heat ed at overnig reaction mxture was diluted
with ether anePlidpsdevas ik Nomagensguaicy MRM&t-er and brine. After the usual
treatnent (MgSOH4, filtration and concentratlon) the resi due was flash

chromat ographed (5 5 cm 10% AcCEt - hexane) af t he desired conpound
(1.32 g, 4.70 RpsrudeB-cysiopentylippiolgss- aarmyﬂlgagl&(?ﬂoogooﬁﬁ%naq &¥asf r om abave

(153 ng, O1p4 EAERed in'h &L ARRSEAEEKRS flabklaqlidp&d Whh adhéthanical 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
potassium carbonate (66.91 g, 0.484 mole, 1.5 equivalent) was added and the
mixture stirred for 5 minutes. lodomethane (50 mL, 0.807 mole, 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 mole, 1.3 equivalent) was added in small portions over 3 min
(exothermic: 8 °C to 30 °C internal temperature raise). After stirring for an

25  additional 15 min, the cooling bath was removed and stirring 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 equivalent) 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. HCI (85 mL). The mixture
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.

385 The precipitated material was collected by filtration, washed with water (600 mL)



met hanol (1.4 nlL) was added an aqueous sol ution of |ithium hydroxide (226.6
nmg, 5.40 nmmol in 1.6 nL of water). The reaction mxture was stirred at 50 C
for 10 1.wohsanmd4di | uted with water. The aqueous | ayer wa®Cadgiadepied with 1
Maq. HCl and extracted three tinmes with CH2Cl 2. The conbi ned organic

| ayers were successively washed with water (2X) and brine. After the usual
treatment (MgSO4, filtration and concentggtion) the desired crude acid was
i solated (150 ng). 15 EXAMPLE 14 3- Cycl ohexyl - - et hyl

2-oxazol-5-yI-IH-|n ar poxylic i d 11 HON 0.1
506 0 b -mig e el ¥ ludy Pty pihal hrehomaseari e 4 (1. 00
g, 2.855 nmol )HPhC)jwas dbtam:leas(aﬂﬁ}owhs))hd/\a’i gegjded vinyltributyltin (917.8
pL, 3.141 nnol

SOl ut i S de b i n itro t hr ough
Por 15 min " Thite S8 MR ROm AR B AR e P B robelhaped® 101 e,
0. 144 mmol) \A/asaandmsalaelof méncs ohpitrities, MSml@szas(’ednfcollec?edbysﬂltraﬁﬁhand
reaction mxtu di_| wat er
and bri ne. g,&fté'rgsc\fll\ﬁezd 'ﬂsaurﬁ thal oun%%% 1(:aC ?’g X\ﬁﬁ%ﬁ%@#ﬁatl on)
the residue wiexahkasls adkiech(ﬁ%aghmﬂ)adﬁ@ mlxturhemlaélmoeanawmxemmo 5%

AcCEt 25 to 10#r%g%-t§g%§@o§éetﬁ? @E%SJB%?%E‘[ lagg ecdodmwd (773 ng, 2.60

nmol, 91 %yie [t RI ¢ ‘deri vative from
above (100 ng, 0.336 mol) in a m'xture of WO 03/010140 PCT/ CA02/ 01127 58

t 690
Stccessi vely |t VRRhyRRRNRIm abk Rbbod 1 S PR R: g okt Rl Copropyl
and a 2.5 98 s@ﬁemteé‘rﬁ%me@mﬁ iyra @eeiried®.07r0, ﬁ@mmguﬂérﬁﬂwvemt)ma)s The

reaction mxt Uéd‘ﬂe\ﬂasl'he?ubﬁér%%rﬁkag SR iIRERGESDAth @nfi @ForhifE L2 fiANE, 281 t hen
concentrated. The resi di ssolved in Et OAc and successi vel y washed

with water (2XPMehd -G eqidvalesity was added dieryyse pYra Mt TheNRpsamben | trat i on

and concentrat é@ﬁbnéu@@ttﬁrﬁéﬂj@arﬂ'réﬂ e&éﬂa@mﬁrﬁbm EWfi§td 1?334@)'[ fdvasGirfeBgorarpide di ol
obt ai ned above (ca. 0.336 1) a m xture of 10 and water

00 S ey Aoty Tmeacumuvan olen b e ting csohgnabramme it oL, A2

15  mmol, 0.10 equivalent) as shown by HPLC analysis. The reaction was then
quenched by addition of 10% aqueous sodium sulfite solution (15 mL), followed
by 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 K,CO3; and dried (MgSQO,). 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 overnight (13.80 g). The crude material 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-methyl-2-vinyl-1H-indole-6-carboxylic acid:

o] 0 o]

\ \ _ \
N o~ \ N o \ N OH
N\ \ N\

Br —_—

—_————

380 To the 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 nitrogen for 15 min. Then bis(triphenylphosphine)



The cooling bath was then renoved and the reaction m xture was stirred at
room tenperature for 1 h 45 mn. AcOEt was then added. The resulting

sol ut i on wa3/osuecessi vely washed with 10% aq. citric aci @CTwatoen112gatd aqg.
NaHCO3, water (2X) and brine. After the usual treatment (MgSO4i filtration
and concentration) the 15 crude desired al dehyde was isolated (92 ng, 0.307
nmmol, 91 %yield). A mxture of the alde e fromabove (25.8 ng, 0.086
mol ), anhydrous potassium carbonate (1Z2.4 ng, 0.090 rrm)l) and Tosm c

17. 57 , 0.090 nnol in ab t 50 L f 2 h.
/(A\COEt Warr!sJ thenpaglaﬁ'élﬂ‘ @hﬁﬁ"?f (28!3 %%ﬁ%@og&&@gﬁéﬁ 'W:f)é% H’n\(/)\nrth wat er
(2X) and bri nemixffré @as hbgtet W ab0 °¢C beerhighn tThe Ma&bidn nfli(thterwm dilutenwith
56 56 yi ci d) - TIPS e ARB68 S S DR g i el e of
EHE (423 pL), @fgsmgﬂtr(amrﬂ@na@wamn)eme(rmmsmmtﬂmtognaphew(ﬁ

roxi de (34. o
ozerni ght %t r%ﬁ@%ﬁéﬁ&%@e ohaéfrgi)r c&%%g%ét(?s\éﬁsé%g |8|f |7£d W th
a 1 N ag. HC %ofieM) azra whiteesdiqueous Iayer was extracted with
di chl th 3X d ively
A:‘ 'fer O'[ ﬁgeusﬁa Ohee%{‘%grﬁfns%%ggﬁé,éﬁplQraﬁ}ﬁﬂ) xz@nd‘“%ﬁ%é”&ﬁ@ or@s%hgr!t |n'?l e
30 crude aci d mathansidil dtnelg WeBtadagy anEXANRISESAlBion-of litHiuBehydroxidm (226.6
2-yi)-3- I 00140
PC¥} )CA02/C %518%65%4(1())'.%%(5% QW%E oﬁqéaclr%ﬁéx erk féﬁlhgsm?[ég %?5{ eé?fg) om
exanpl e 1410 281.4tp, arl. digiedwith|Waterihdhe aQueQuSaaManw@éraz@ﬁ@d(vnm LY w H@ and1
mol ) in acet Ogt&ffw%h@é%ﬁleew.thamzc?% héasmb.nea oagm@%?@@ereh' oranil (24.8

ng, 0.101 e reaction mxture was stirre roomtenperature for

three days. Ac@Eresais!yaueibad avit water (P¥hend rinent\lerihe ugkd tregimers {MoSesy
washed with a ﬁ}tr%lo"ﬂcbnd%%rﬁl‘éhéﬁ)'tﬁ@dégP&hcrN@é &did WaKlsofiiét ABO ARy, After the

usual treatnent tration and concentration) the residue was
flash chromat ographed (1 cm 30% AcCEt - hexane) to afford the desired
benzi m dazg) e gl edqri vative (11 ng, 0.028 mmol, 30 %yield). 10

3-Cyclohexyl-1-methyl-2-oxazol-5-yl-1H-indole-6-carboxylic acid:

é?” ED* éﬁ

To the bromide of example 4 (1.00 g, 2.855 mmol) in dry dioxane (10 mL) was
added vinyltributyltin (917.8 pL, 3.141 mmol). The solution was degassed by

20  bubbling nitrogen through for 15 min. Then bis(triphenylphosphine) palladium (I1)
chloride (101 mg, 0.144 mmol) was added and the solution was refluxed for 7 hrs.
The reaction mixture was diluted with ether and successively washed with water
and brine. After the usual treatment (MgSOQ.,, filiration and concentration) the
residue was flash chromatographed (5 cm, hexane to 2.5% AcOEt to 5% AcOEt

25  to 10% AcOEt-hexane) to afford the desired compound (773 mg, 2.60 mmol, 91
% vyield) as a pale yellow solid.

To the olefinic derivative from above (100 mg, 0.336 mmol) in a mixture of



To the ester fromabove (11 ng, 0.028 mmol) in a m xture of THE (240 pL),
MeCH (120 pL) and water (140 pL) was added lithium hydroxide (11.7 ng,

0. 280 nmwi)03/0Tieo reacti on m xture was stirred overni ght RCTr@oA01127
tenperature, then diluted with water and acidified with a 1 N aq. HC
solution. The aqueous | ayer was 15 extracted with dichl oronmet hane (3X) and
successively washed with water (2X) andggrine. After the usual treatnent
(MgS™, filtration and concentration) the title crude acid was isolated (9

>75- di car boxy PSR (AH0M ety E0R ErorE et R e STRERANE T T 10! ©
3-cycl opent yl aadje:teNyﬁthlmnﬁm&mb Nfoxades(NMMQ,M&‘ mgh.410 mnalyand 2285k bed i n
exanpl e 15 (Zoglggorb% osgilu %}ox%qn%é{@hgﬁc#l I( ﬁr;‘?ﬂ@re(a%ﬂ&n P\&tﬂréw]a@ m’rol) in

tert-butanol was a prepared sol ution of
sodi um 25 chl etlnrécEat(r6dm2emgeramréllol three tays andgher gargeairpigrs Bie 1esiduay of

NaHZPO4 I n 159@?'&338&/ l?Ac b e gfybg%éghéé Wltﬁvyﬁé'(g() ai8tinkOARSS M n.

at roomte?’r‘pe Gre R rine was a gueous | a er was extracted
twice with Et ﬂmcusuﬁh@%ﬂ%@%@"@@ﬂ/&ﬂd@ﬁ%@@'onﬁbe@ digd 1 1drgahi ¢

| ayer was sucg\%g%oyaq%g washed with a 0.5 N ag. HCl soluti on and brine.
After the usual treatnent (MySO4, filtration and concentration) 23.1 ng of
the desired crude acid were isolated as a yellow solid. 5 EXAVPLELS8

3- Cycl opent yl reetVini LCmx&iré of PH mMR)CN - 0
Cog\l BrIo Dl)lé ﬁgp{%b%@g#@éh@gﬁ E:ag%\y%gral @gtg?ve o¥lheepx2 2 |€N;§50 2.93

mol ) , 2-ﬂei(randMtq:m@wmls)t%wnﬁW@Qﬂ#eﬁéozﬂy”mloaateéng?mpﬁ mivo).”

triphenyl phos %Q@olr@&ﬁ@m&s tHend@mot@®hnd tHelrbﬁkttkbmrﬁifatthw@st(n%d%(ébcgn 5.9
mmol ) and Cul 3

1 mml)& were di ss eleéthYF (l?f’@'t and t he
m xture was dé%fﬁ@%fé@"%iﬂrﬂhﬂ@lm'ﬁ %Q%tdﬁ"sf"a?”é Her {ngigedttio
(triphenyl phO%QE&é&@&/Q@M&@Hé&'WﬁﬂG Q0%Q5,. @"tnc(hcioﬂwml 3atvag. Matded,, avatkr (2X)

and brine. After the usual treatment (MgSQ,, 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 mmol), anhydrous
potassium carbonate (12.4 mg, 0.090 mmol) and Tosmic (17.57 mg, 0.090 mmol)
in absolute MeOH (500 pL) was refluxed for 2 h. ACOEt was then added and the

20 mixture was successively washed with water (2X) and brine. After the usual
treatment (MgSO,, filtration and concentration) the crude desired oxazole was
isolated (28 mg, 0.083 mmol, 96 % yield).ﬁ

To the ester from above (28 mg, 0.083 mfnol) 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 treatment (MgSOs, filtration and concentration) the title

30 crude acid was isolated (30 mg).

EXAMPLE 15
2-(1H-Benzimidazol-2-yl)-3-cyclohexyl-1-methyl-1 H-indole-6-carboxylic acid:



' re stirred at 100 C under an argon atnosphere. After 19 h, the
trggc':ni )(;;u15 was cool ed to roomtenperature, poured into water (70 ni-) and
extract edwoiosfo1013BVE. The organi c phase was washed with waCcercA020¥p7and 4
brine, dried (MySO4) and concentrated to give a residue that was purifie
by flash chromatography. The desired 2(2- pyridyl)benzofuran deri yat|¥e
(0.536 g, 63 %yield) was obtained as a gfite solid. 20 The nitrile ro?
above (0.200 g, 0.694 mmpol) was suspended in a mixture of conc. H2SO4 (d
m), AcOH (4 nL) and water (2 nL). After reflyxing for 1.5 h, TLC_ showe
conpl et e hydrol gsi . b i xture was goolied.id Jce and the % N
added dropwi se tb<g . The—aguaouf Tayef Iva$ washed. | et hane
and then acidified to pH6 with 5 The product gxtTacted wi
Et OAc, dried (MySO}) and sol vents rerm under reduced prure. The
desired carboxyliT acid was obtained as a white solid. _EXAhL:Elg t 20
V0 031010140 POT) Chn) 015y R RERIGR AN M § B mBh AN 187 |
WO 03/010140 P /CA82/01127 61" 0 0 0 DAE 180- - r /
Br OH Me2NCScl @i&nfjobefrane {199 % EH Hrramebibcreetenitkile@Bi00 KECRnKEDMS (800 &) Br

SH COOEt  COOH wanp&aed@midrartir 24 A0RE, 6HBiol). Bfe rRabliodixtire WaSPdiime Pl HES04

EtOOC\ S 5  room temperature for three days. AcOEt was added and the reaction mixture was

successively washed with a 1N ag. NaOH solution (2X), water (4X) and brine.
After the usual treatment (MgSO,, filtration and concentration) the residue was
flash chromatographed (1 cm, 30% AcOEt-hexane) to afford the desired
benzimidazole ester derivative (11 mg, 0.028 mmol, 30 % yield).

10

To the ester from above (11 mg, 0.028 mmol) in a mixture of THF (240 pL),

. MeOH (120 pL) and water (140 pL) was added lithium hydroxide (11.7 mg, 0.280
mmol). The reaction mixture was stirred overnight at room temperature, then
diluted with water and acidified with a 1N aq. HCl solution. The aqueous layer 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-1H-indole-2, 6-dicarboxylic acid 6-methyl ester:
20

To the 3-cyclopentyl 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-butanol (500 pL) at 0 °C was added a freshly prepared solution of sodium

25 chlorite (64.2 mg, 0.711 mmol) in phosphate buffer (98 mg of NaH,PO, 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



To a solution of 3-brono-6-cycl opentanecarbonyl phenol of Exanple 17 (5.194
g, 19.30 mmol) in DVF (58.0 nlL) was added 1, 4-di azabi cycl o[ 2. 2. 2] oct ane
(4.33 g, wBd3smorol ) and di et hyl t hi ocar banyl chloride (2CTICA2/08876 ol )
at roomb5 tenperature. The m xture was stirred at roomtenperature for 3
hr. The m xture was acidified with 1 NHCI to pH 3 and then extracted with
Et CAc. The organic |ayers were conbi ned d washed with brine and dried
over MgSO4. The crude m xture was purified through a plug of silica gel

ith 3%t OAc/ h t id 6. 976 1009 t i .
\chi ocar bamattC e gé(r% %g%f’&aﬁ'{éiv'e&gﬁa? Sfﬁceﬁﬁ&e&@éﬁsr{gd Bl 68 E! Fi€ffsolution
(04 g ?2 (7)m)- 6-1 g){ah@paﬁmﬁ. Aftecthe blengdltrehltmérgii(r:;ngS@y,: fntklitionanb?nmgmtr?ﬂ?ggsiiggge f
. g, \ nal tenperature o - or
5 hr. TLC (20%°é&h%%%eé’¥<§§de£i%}éa%6‘% %°%£%°§%%?H%F°War$ﬁ?-i al), 0.5 (product))

was used to nonitor the reaction progress. The crude material was used for
t he next rgac }(Rﬁ lylxza'[{sl'uout further purification. 15 The crude

S- 3- br onp- 6- cycl opent anecar bonyl NN-di net hyl t hi ocarbanate from above was
di ssol ved i n M3&@rydlaphiyhid-pyridint2-Weobéhzofurahs-carbbyyliveaciddded and t he

m xture was heated to reflux for 1.5 h. The mxture was cooled to oom

t enperature ang, ’-a}n vent was regov) ot ary evapordatj.og. resi due
was di ssolved in Water and acr drii ednNby \
with 20 Et CAc at he crude product
chr omat ogr aphy wit'h 1- 5% Et OAc/ hexanesY 31.3 g (91% of the-desired

t hi ophenol derivative was obtained as a yellow oil. To a solution of the

3-b - 6- I t b | t hi opk | f . 314 . 105 I

"n acetone (5. SRR PHBSRAMORHE N Leramgle B B5%0e dtoratactttn T

PCT/ CA02/ OMZ?but(lestarn}ylp)/ridip;_é}]UO&mi_ 0,187 athol), irpheyfiptRispiihe ;om.memg,czﬁgat e (;)_. 221
, 0.147 nmL, 1,33 N7 . e ure was stirred overnight. e reaction

?n' xture was fi F‘{%"H)g'gfﬁ%‘h%%ﬁef(ﬁ?@érg’ E&{B@PB Ahd Ibf’ﬂ@qgl%qu 2 @rqﬁlkswere

concentrat ed. @asolvadciatDMmM(I0ymis)i dridcthe gektume wis EgasE&adICcblisbliag egyoprfonvdaled

0. 334 829 t i T d f

above \?\/ag di/()ssogn\}e Eaﬁ%%ﬁéﬁ%%@g@ﬁg)%%hﬁ%w?%éd) 'ﬂgfn%%vg%:%%%@ agpopoom

t enper at ure. Tihe mikiurasteredas 160 FC uaderaan argomatnerspberat Wier i®h, the+8adtion or

unt i | TLC {g1di AL EbiGPRALEhSomBashird houl e b HEP 7oA dRIBYEG B iner 0L ar Y

evaporation. Water was adde e 'mxture was HCl to
pH 3 and extr atBEE. vihelr@&ngehasaasevashied with watey (290 add bdde, svied (WgSQY. The

and concentrated to give a residue that was purified by flash chromatography.

The desired 2(2-pyridyl)benzofuran derivative (0.536 g, 63 % yield) was obtained
as a white solid.

20  The nitrile from above (0.200 g, 0.694 mmol) was suspended in a mixture of conc.
H2SO4 (5 mL), AcOH (4 mL) and water (2 mL). After 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 carboxylic acid was obtained as a white solid.

EXAMPLE 19
2-Bromo-3-cyclopentyl-benzo[b]thiophene-6-carboxylic acid ethyl ester
30



10 sol vent was renoved under reduced pressure and the residue was used

wi thout further purification. To the crude acid from above was added
acetic arwgdsiota4q 16.0 nlL), and then NaQAc (0.573 g) andPChacAveARtare was
heated to reflux overnight. The m xture was cooled to roomtenperature and
poured into a mxture of ice and toluene. 6 15 N NaOH was added until pHto
about 7, and extracted wth EtOAc, vvashe%.lvm'th brine and dried over MgSO.
The sol vent was renoved by rotary evaporation and the resjidue was purified
by silica gel with hexanes to provide 0.795 g (80% of 6-
br ono- 3-cycl opentyl b®nzot hi ophene as_a jtolorless oil. A m re of the
6- br ono- 3- cycl op;@g%ot bheaphene m ﬁo (8015923 g, Z. 5 8 mol ),
and copper cyani o Tl d BT pn DMF (1.4 nl) B gated to
reflux overnight. The m xturé was cool 0 room t enper at ur @“and dil ut ed
with EtOAc. 2 N NH4OH was added and the fixtuwe was stirred foro 10 minutes

and filtered through Celitlk. .The agueous S gxlf act eg/ t CAc.
The organic | ay&¥fs>wer o i e st i t4a/ briTre, g ver’ MySo4,
and the 25 sol vent was r&mied unde?:reduced ptessure. The produgt was used
without further purification. 3-cyclopentyl-6-E9%hobenzot hi ophen®'17. 65

g, 77.65 mol) was dissol ven acetic acid ( m.), brom ne
310.6 mml ) was ggded at room tenpgrature. The-m ‘

Xtgre was stijred at room
t enper at ure overfoght an NC 30—was—dsed ni-ter —the r 0y
progress. After the rea onswas conpl et g, Fuene“Was ae 0 the

reaction mxture to renove aceti cid (3 x 100 nL). The crude product was
dri ed under reduced pressure and ed without further purification. The
crude cyano deri va_tfl&&_f,r om was added to ethanol (150 m, 35

denat ured) and conc’%2SQdud, and the mixture heated to reflux for 1-2

WO 03/010140 PCT/ CA02/01127 63 days. After conpletion (HPLC)_the reaction
m xture was cob? @golulion gl3rbromagreydangniangrarbpoYIPRNY At BXampie Wat 9%

extracted w t hglaehneOREINNR (3.4 ﬁwaaéaéher&?,4-cﬁeitabr@wa[lei.zcz]b@w@é &.3%6.e
0

combi ned and washed wi th 5% NaH , .and rine, Jhe solvent was renoved
under reduced $-8%8RY %}Wl*ﬂﬂﬁ@ﬂ%&%&%ﬁ%@ogd%&%ﬁ PP AMPPIAPUE gel by 1%
Et CAcnexanes. tEhpef@lireeThedhikiiROVADSBredRIt Boont EMGENAIUAL 108 3 ANdThdWixiesi due

was slurried iﬂasngéié}ﬁgé) \lNith T%H&Ptloip?-i g\gﬁd Ihielnte%rggeg I\1/vc|{h EtOAc. The organic
layers were combined and washed with 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 colorless oil.

10  The neat O-3-bromo-6-cyclopentanecarbonyl 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: R; 0.6 (starting material), 0.5 (product)) was
used to monitor the reaction progress. The crude material was used for the next
reaction without further puri—fication. ,

15  The crude S-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 to reflux for 1.5 h. The mixture 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/hexanes. 31.3 g (91%) of the desired thiophenol derivative was
obtained as a yellow oil.
To a solution of the 3-bromo-6-cyclopéntanecarbonylthiophenol from above
(0.314 g, 1.105 mmol) in acetone (5.0 mL) was added K.CO;3 (0.477 g, 3.45



washed with ice-cold nmethanol to provide 15.9 g (58% two steps) of pure
ethyl ester as a slight yellow solid. 10 EXAMPLE 20 3-Cycl opentyl 2

pyri di n- 2w9lo3joernzo[ b] t hi ophene- 6-carboxylic acid: s / COOBCTACAD2/011C00EL
CooH Br \'\ I \ N\ I \' N\ I The 2-bronobenzot hi ophene of exanple 19
(0.354 g, 1.00 mmol ), 2-tri(n- butyl)stannyl pyridine (0.442 g, 1.2 mmol),
triphenyl phosphine (0.262 g, 1.00 15 nmmmyg, lithiumchloride (0.085 g, 2.0
mmol ) and Cul (0.019 g, 0.1 mmol) were dissolved in DMF (10 nmL) and the

m xture was degas ubbl i.n rgon for 3 Te

(tri phenyl phosPA° ﬁi@l?&?ép iqﬂﬂtpg_ogggy[}m@o%e %@?QMSE’&%&@ A8 MRl

m xture stirredhamidiOR Wasisthexd Mrrag}goﬁhaWeMMneﬂﬂureMasa‘nte% throuth éilter
reaction was cooled,to [ mte erature m.) and
e meed wtnianr SR APAT SRRk, RSl BN SR (%) 50 "ana
brine, dried (Wexamnjpmmdeemaeatge(@zm ogtheepraduodaas duweldrlesd oilvas purified

by flash C?‘G o\ &Pg?gé{terfrg eabg%gfag%ls%glgecﬁ)fﬁr'hﬁyﬁ t‘PNCNO%] | d% ﬁ'ﬁﬁ‘?ester

(0. 197 g, Xy S
from above vvaswagahldwldyﬁze«nbm rtemrbmraws@élhenwmum wasshr@d\mctbpmtt@nmmmre% t he

Litle acid thas ogpul dolieriS PR AGHINEToRYENT TR ellC @00, dd

chr omat ogr aphy. acrd am ne derivatives ovm ng
t he gener al prt@@mlavworai@s\cW@tedwaﬁaé&%dmobthemxtw \E&WMIEGCMIHBBMCbpentyI

2-furan-3-yl
B 3 Y\ DS Bhi BaRRENGnO ERHAL AR Puf bife M RLIRH SO, The
2- br onoben¥bt h$Qb\y:ﬂﬁ1éWéS emnevedgfndek mﬁpp@d D'GSswS apd thy kedidue vesfused MibeWni ¢

acid as descrlfe‘ﬁﬁeﬂdﬁnﬁéﬁm| e 3 to give the desired 2(3-furyl)benzot hi ophene
ester in 85 %yl elcﬁJ Saponi fication of the ethyl ester was carried out

with NaOH at rbothe sudecagidframahove yagiageed peeticianhydricgr(heRynicangtingn

derivative. EXQBhERS7Bg dfd RE ML wiShdbtdd %ﬂ%ﬁmbvéﬁight The mixture

pyrrol o 2, 3, b]pyrldlne 6 car boxylic acid:
was cooled to room tempeérature and poured lnto a mlxture of ice and toluene. 6

15 N NaOH was added until pH to 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 to 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 mmol) 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 aqueous layer was extracted with EtOAc. The
organic layers were combined and washed with brine, dried over MgSO,, and the

25  solvent was removed under reduced pressure. The product was used without
further purification.
3-cyclopentyl-6-cyanobenzothiophene (17.65 g, 77.65 mmol) was dissolved in
acetic acid (310 mL), bromine (49.64 g, 310.6 mmol) was added at room
temperature. The mixture was stirred at room temperature overnight and HPLC

30 was used to monitor the reaction progress. After the reaction was complete,
toluene was added to the reaction mixture to remove acetic acid (3 x 100 mL).
The crude product was dried under reduced pressure and used without further
purification.
The crude cyano derivative from above was added to ethanol (150 mL,

35  denatured) and cbnc. H.S0, (45 mL) and the mixture heated to reflux for 1-2



NNHNNHI M] NN N\VI M\ I H MANa~ NaOw Pd(OH2 N N CN N
COOEt pyr,gr3 N N COOEt TMSCN HCl gr Et3ANEtOH N LiCl / Pd/ Na2C03 N N
COOEt NaQMO-03@itd14COOH ~g(OH)z 10 7- Azai ndol e (15.00 g, .PRT/0wobe)120as

di ssolved in MeOH (330 nlL) and sodium nethoxide (25% wWw in MeOH, 172 niL
0. 753 nol e) and cycl ohexanone (52.86 nlL, 0.51 nole) were added. The

m xture was refluxed for 60 h and then cgncentrated under reduced
pressure. After cooling in ice-water, the reaction 15 m xture was acidified

t H8 with 3N HCl d th t ed ted b

fIO| Ito rati \cl)mn ThEaY5r éﬁ%(r:](i v%é'oﬁélgﬂa‘g éiha rﬁaz&@{qéﬂnx u\fl\e?‘f%ﬁi?oﬂeéﬁto\%o?'ﬁ yI'BNE- hexane

and dried by ateeqtelraipmr@o\/pcmkedmiougmqa(elana egt)acté'm];mtmﬂrblelbrmamarrm(ﬁadm\éeTHE
15.00 g, 75.6 In uyr e n

(30 D) “and- 2008 PALGSBRAME BB Syl Wadeq b &% MECE AT vas
hydr ogenat ed ubrdter. Theedaimenf wid regrarssetl aind@diredyceaaf pressurevand thepesidue wadi t i onal

catalyst (I 30 &?f.e\%’%ﬁth%‘ﬂ%%le b(f}f Lg,rqt@fagﬁméké}%s“‘fﬂg%{){%t acfn8ﬁs fBre2ddi ti onal

16 h, the cat a'f’yst was ration an utron evaporat ed
under reduced eoressiated Bod fHevresidue asis dluerigdiatmeatienal. rTlnaJ$Qildem:thfAItered aeMVE to

gi ve an anber \4}% Q340 002 zai ndol e
derivative fro‘alqgéa e%V‘Ké{]h( 9g§gﬁj jne iéo &g%ﬁg’)@g& / “P‘\%%%B?)n&%l@&ﬁ‘% m)
and net a-chl oreqierrafemhnhty%ibw@ooqz 943 g, 60.0 rrm)l) was added. After
stirring for 2 h, volatiles were renoved under reduced pressure and the

resi due suspended in water (100 nL). The m xture was basified to pH 10 by 5
addi ti on ofo saExsmpiEROaqueous Na2CO3 sol uti on under vigorous stirring. The

U rl\]/Eg é: o ecttfl%p%/ ‘7;1 %t ]gSabeln%g[b] ﬁenev%-carboxy ic ac:dd a smal |

anount of TB
s COOEt s COOEt s COOH
S . Ogjg Og:@

The 2-bromobenzothiophene of example 19 (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), lithium chloride (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 orgénic phase was washed with water (2 X) and brine, dried (MgSOy)
and concentrated to give a residue that was purified by flash chromatography.
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  the title acid 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[b]Jthiophene-6-carboxylic acid:



The crude N-oxide from above (4.00 g, 18.49 mml) was dissolved in DVF (350
m.) and NaH (60% di spersion, 1.52 g, 38 mvl) was added in snmall portions
10 over 5woion/o10ile m xture was stirred for 30 mn and i odecEtd»ane1121. 183
m., 19 mmol) was added dropwi se over 20 mn to the suspension. After
stirring for 3 h at roomtenperature, no nore progress was neasured by
HPLC anal ysis. The reaction mxture was gpured into water and extracted 3
times with Et OAc. The extract was washed with brine, dried (MgSO4) and

evaporated to gi ve an % er 15 solid (3 65 _0.080% honogenei t%/ by NWR) that
was used i medig out puri fr £ The crude pr© m above
(0.80 g, 3.47 mm GWI 10 —nL). Tri 8thyl e (1.13 ni,
8.1 mvl) was a dfollowed bytrlrre | silyl cyanide (2 , 16 mmol)
The sol ution vva hen refl uxed for 19 - After 20 cooling room

t enper at ur e, action nched - dditi o ous  NaHCO3
and the produc h%?ﬁ’r{%?l&]‘ @géter ?Ph%( HSP?er 5%‘("3@/88“" 9\?3%@‘9% FP¥t i ne,
dried (MySO4) atid ac @es@ibictah eihrﬁﬂea t6 gwewedéma @ furfl)benkothidphdhe dstersh

e o o0 2P 3 e B e B e el R
chloride gas wesndewditbtead givertheitite Earboxy/bc atid dedvagivee a cl ear sol ution. The
solution was then refluxed for 1.5 h until TLC showed conpl ete conversion

of starting material. After cooling to roomtenperature, volatiles were
renmoved under Exmdrie2? pressure and the residue was dissol ved in EtOAc. The

sol ution was rin ri S conce .. _The

resi due was puyﬁy CZ‘%'W;'ZW?WKE%"% @%‘%f?ﬁgg’%%’(q’?%‘ e lﬁwgyfg a5k,

Et OAc- hexane) to give t de ired ethyl Hester as a paleogyell ow gum (Q 227
g). The ester fr abov g, 9 35 | r1| was diss d ig THE Y4rql)
and pyridini um@ 004726- 53 VS .
The m xture was |rré"tf?""“at 5 C |‘r’i"°ﬁ ea) ed vial for/ 16 h (>80%
conversion). The 35 sol ut| on was evaporated and the r |due t aken into

Et OCAc. The sol utjd SN /0%‘9140 [ O®&By B6r6 et wi t h wat er
and brine, dri erg—%&g'sa d coggentr . The crude ial was purified
by flash chromat ograp on silicag (15% Et OAc- hexan The brom de from

above (0.100 g, 0.274 ), phenyl betfonic acid (0.049
l'ithiumchloride (0.019 g, 0.45 nnDI) wer e dissolved iR N m X

\
LiCl/ Pd® / Na,CO, \N N ) COOE _ heow
_—
o )

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

4 mol ) and
ture of

-4
Q -

/ N

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 above (15.00 g, 75.65 mmol) was dissolved in a mixture of
EtOH (130 mL) and THF (30 mL) and 20% Pd(OH), 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).



5 toluene (2 nm), EtOH (2 nL) and 1, M Na2CC3 (0.43 nL). The m xture was
degassed by passing argon gas through the solution for 30 mn, and

t et r aki stwophemikphosphi ne pal | adium (0. 035 g, 0.03 nmol ) peagsaddeid? The
m xture was refluxed for 18 h after which point nore catalyst (0.035 g,
0.03 mmol) was added. After refluxing for an additional 2 h, the Et OH was
renmoved under 10 reduced pressure. The reagi due was di ssolved in Et OAc and
the solution washed wth 10% aqueous HC "and brine, and dried (MSO4).

Renpval of volatil d d d
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on the TopCount lons were made from DEPC treated MI11iQ water
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aut ocI aved at 121C for 30 m nu
purification.

The crude product from above (0.80 g, 3.47 mmol) was dlssolved 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 refluxed for 19 h. After
20 cooling to room temperature, the reaction was quenched by slow addition of
agqueous NaHCO; and the product extracted with EtOAc. The extract was
washed with brine, dried (MgSQ,) 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 (MgSOQ,) and concentrated. The residue was purified 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 vial for 16 h (>80% conversion). The

35 solution was evaporated and the residue taken up into EtOAc. The solution was



Enzyme: The full length HCV NS5B (SEQ ID NO 1) was purified as an N 5
term nal hexa-histidine fusion protein from bacul ovirus infected insect
cells. Thwo oenryme can be stored at -20C in storage buffePCiaa@bei2ow) .
Under these conditions, it was found to maintain activity for at |east 6
nmont hs. Substrates: The biotinylated oligo-Ul2 primer, the Poly(A)
tenplate, and the UTP-[5,6 3H were dis ved in water. The sol utions can
be stored at -8cfC. 10 Assay buffer: 20 Tris-HCl pH 7.5 5 nM MCl 2 25

mvl KCl 1 mM EDTA 5.1 mM DIT NS5B . buf f er: .1 5B 25 mM

Tri s HOl pi 7. BRShA I REER D S. RSSO EeReasTatcs, TDBOnE,
leszO(S:i)deouﬁgs%?r?ﬁgai@bl\jfﬁﬁagﬁhmmwg | roI i dra?“rilca gggts?ﬁﬁtmc-h?ga?ﬁ%i’ ng
1556 VR0 SubeT P piotagk R RraHot (16 &, G P4 BmbBchlehy BRRAE st (ofast i

m xed i n assaymniulfdrerlithiomtdhiritie (0.018 g.00.45 nmoeol) werki digssived th Loigdareeint

031 010140 Fer ksaPaR I EB G ARG e BRI R midles FRSST o une 5
ng/L 1 ng/ L gegassed Bypbyugsingangbapas Bouglythe sdidtiomgfor 0 mitJERd[ 5, 6- H] 35
0.025 jG/7 L OteQrg%gtri%én)JTphosphine palladium (0.035 g, 0.03 mmol) was added. The
mixture was refluxed for 18 h after which point more catalyst (0.035 g, 0.03 mmol)
was added. After refluxing for an additional 2 h, the EtOH was removed under
10  reduced pressure. The residue was dissolved in EtOAc and the solution washed
with 10% aqueous HCI and brine, and dried (MgSO,). Removal of volatiles under
reduced pressure 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 mmol) was dissolved in a
15  mixture of THF (2 mL) and EtOH (2 mL). 1N NaOH (2.8 mL) 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 HCI. The product
was extracted with EtOAc (3 X), dried (MgSOQ,), evaporated and purified by
reversed-phase preparative HPLC to give the title compound.
20
EXAMPLE 23: INHIBITION OF NS5B 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-monophosphate) (oligo-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 UTP-[5,6 °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
captured 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



C/mol 0.25 MUTP 2.25 M0.75 M Enzyne cocktail: Just prior to assay, the
RNA pol ynerase (NS5B) cocktail was prepared in assay buffer to the

f ol | owi ngwepmaidiscat i ons: Conponent Concentration in cocktairlCAIoniR7HCl at
pH 7.5 20 MM Mmd 2 5 MM KC 25. mM EDTA 1 nm DTT 1 nm n- Dodecyl
maltoside 1 % NS5B 30 nM 5 Protocol: The assay reaction was perforned in
a McrofluorTMwhite "U'" bottom pl ate (Ig%nat echTM #7105), by successively
addi ng: 20 L of test conpound cocktail; 0 20 L of substrate cocktail; and
20 L of enzyme cocktail (final [NS5B]. in assa 51!;/l i nal E dodecyl

mal t osi de] i n taddeqf MiliQ wadey the mixturepiyBesken "%’é"a‘iﬁly—to S0 V?H'éeP EE’(I on was

i ncubat ed at rigghnlisaRRE P UPe°d &y 3b.reintwesr s. STOP solution 15 (20 L; 0.5 M
EDTA, 150 ng/ | tRNA) was added, followed by 30 | streptavidin coated PVT

beads (8mg/m in 20 nM Tris-HCl, pH 7.5, 25 nMKCl, 0.025% NaN3). The

pl ate was t heneghated eI RAgtA HQVENSSBA(SEQ MNom)was@sﬁheava@aﬂmded (70 L,
5 M, to bring the CsCl concentration to

SOOI AR L M e R L R R o g Lo B AT

Packard WO 03/ &&%é@aﬁﬁ@ls@‘r‘@@émzb?d in ﬁaraﬁarbﬁﬁum(nswbelawt)r UReerithess ng t he
foll owi ng protocol: e; counts a uI Cl nttlhl | ator: |iq/plast
Energy range: qogg[;tlgnsatf\rfa& f@\"l'(‘fi/torfﬁﬁl’gta' %‘B ratleast b mon

Substrates: The biotinylated oligo-U4 primer, 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-HCI pH 7.5
5 mM MgCl,
25 mM KCI
1 mM EDTA
15 1mMDTT

NS5B storage buffer: 0.1 uM NS5B
25 mM Tris-HCl pH 7.5
300 mM NaCl
20 5mMDTT
1 mMEDTA
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 Concentration in

assay




Regi on: 0-50 Count delay: 5 mnutes Count tinme: 1 mnute Expected results:
6000 cpmwell 10 200 cpmwell no enzyne control. Based on the results at
ten diffewenB/ooamcentrati ons of test conpound, standard @ecRaweOERTON- %

i nhibition curves were plotted and anal ysed to determne 1C50's for the
conpounds of the invention. For sone conpounds the 1C50 was estimated 15
fromtwo points. EXAVMPLE 24: SPECI FIC TY NS5B RNA DEPENDENT RNA
PCLYMERASE | NHI BI TI ON The conpounds of the invention were tested for

i nhibitory activity against nnlln 20 virus RNA dependent RNA polynerase

and cal f thymus DNA de'ﬁ@ﬁ%!@nt RNA pol ﬂr’éluéﬂb 11 ih thd-8obhd: thdt is
described for thgH dse LASURY:! XCEptTpmm thgt ther
pol ymer ase was use LHIOHHION HﬂU t he HCV I?@QJ pol yrrerasea ng?EI(')EXAIVFLE 25:
CELL BASED HCV RNA REPLHW(MﬁTI O\I ASSAY Cell Culture| Huh7 cells that| stably
mai ntai n a subgenomi T COM WerT isheg as | ousl
descri bed (Lohman_et ﬁgp}%@%&g&% Sei encg}’ogrﬁéﬁello 113) a1nd(-fl)ﬁ§ desidgnat ed as
the S22.3 cell-lijne.UB2K,6°E9 s are owicbydingd i n| Duboess pCe uLModi fi ed
Earle Medium (DVEM supplemgnted with 10% FBS and. L ng/ %L@EOWCI n
(Standard Medium)|. During the asspy, DVEM nmedi um suppl e h 10%
FBS, containing (.5% DMgrnd [ acki ng ngogy@i n was| usedo(zAsgdy Mdium. 16
hours prior to canpound addition 1 S22 3 cells are trypsinized and 35
diluted to 50 000 cells/m in Standard Medium 200pL (10 000 cells) are WO

037010140 PCT/EfRtiDddekfail: 70 Jﬂ:‘sﬁér"dr%‘h%y' mbqar@,ﬁﬁaym}dseqnsaa%dmhl pl ate.
The plate was then incubated at C02 until the next' day.

Reagent s and MaSERreaared in gssay | buffer to the foIIowmg specmcatlons ___________

T B . .Component | Concentrationincocktail | — = T
T broduct Cofmany CACAL e £ St ofage DVEM Wagni Lo 100730V 4C

MgClz 5mM

KCI 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 substrate cocktail; and
20 pL of enzyme cocktail
(final [NS5B] in assay = 10 nM; final [n-dodecyl maltoside] in assay = 0.33%; final
DMSO in assay = 5%).
The reaction was incubated at room temperature for 1.5 hours. STOP solution
15 (20 pk; 0.5 M EDTA, 150 ng/ ul tRNA) was added, followed by 30 ul streptavidin
coated PVT beads (8mg/ml in 20 mM Tris-HCI, pH 7.5, 25 mM KCl, 0.025%
NaNs). The plate was then shaken for 30 minutes. A solution of CsCl was added
(70 pL, 5 M), to bring the CsCl concentration to 1.95 M. The mixture was then

allowed to stand for 1 hour. The beads were then counted on a Hewlett Packard



DMSO Sigma D- 2650 RT Dul becco's PBS G bco-BRL 14190-136 RT Fetal Bovine
Serum Bi o- Whi ttaker 14-901 F -20C/ 4C Neonycin ((418) G bco-BRL 10131-027
-20C/ 4C wWoywps114EDTA G bco- BRL 25300- 054 -20C/ 4C  96- wel IPCplcatoes11CDst ar
3997 RT PVDF 0.22pm Filter Unit MIIlipore SLGVO25LS FIT Deep-Well Titer

Pl ate Beckman 267007 RT Pol ypropyl ene Preparation of Test Conmpound 1OpL of
test conmpound (in 100% DVBO was added t m of Assay Mediumfor a final
DMSO concentration of 0.5% and the solution was sonicated for 15 mn 10 and

filtered through a 0,02 MMIIi%e Filter Unit. 900pl was transfered into
row A of a Pol SRrpY éﬁ%’“@@é‘b” fhefpaufingapratacol Rows B to H, contain 400pL

aliquots of Assaymddedcoumts enhmutd ng 0. 5% DMSO), and are used to prepare
serial diluti ogs ,éﬁl/%? t?% transferring 400pl fromrow to row (no conpound
was incl uded iPCPRinaPEs Appl i cation of test conpound to cells Cell

cul ture nedi unEn@gy asgeriatved fromthe 96-well plate containing the S22.3
cells. 175pL o .ass%y rrgd_i umV\‘ith the appropriate dilution of test conpound
was transfer rigdCePONNESEHABR| of the compound plate to the corresponding
wel | of the cRégiowud-s@mre plate (row H was used as the "No inhibition
control"). The.cel ld %u_[l%ur.etzo pl ate was incubated at 37C with 5%02 for 72
hour s. Extrac??Lfm SEYTOIHIYS:1 | ul ar RNA Fol | owi ng the 72 hour incubation
peri od, the toCauntdialet dinsinutBNA was extracted from the S22.3 cells of the

96-wel | plate ing th ) [t (Qagen(r), RNeasy WD 03/010140

PCT/ CAO02/ 01127'15"?"’%9:1516{%%‘8{0325@%‘8@?@.' Briefly, assay nmediumwas conpletely
renoved frtm c20d cpralivell nd@0zymie odntRLT buffer (Q agen(r)) containing 143 nmM
P- ner capt oet hanol was added to each well of the 96-well cell-culture

pl ate. The m croplate was gently shaken for 20 sec. 100 pL of 70% et hanol
was then addedBasededcthe mesiilte gt tenalifferewsiconcentationscefdeseopipgend, istegpdamhe
| ysate was re 2R RUHisLF Qv e plGtteland 5&/%%?’&50%@&19 a8e{(r))
pl at e t hat mg&é%ggﬁggnpﬁo%ﬁo a Qé%agen # eS(?GaFg- EeT=s
for the compounds of the invention. For some compounds the 1C5, was estimated

-, 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 $22.3 cell-line. $22.3 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, $22.3 cells are trypsinized and
35 diluted to 50 000 cells/ml in Standard Medium. 200uL (10 000 cells) are



Bl ock. The RNeasy 96 plate was sealed with tape and the Square-Wl | Bl ock
with the RNeasy 96 plate was | oaded into the holder and placed in a rotor
bucket oWOa3dKl46C centrifuge. The sanpl e was centrifuge@CatCAHRO02r pm
(-5600 x g) for 10 4 min at roomtenperature. The tape was renoved fromthe
plate and 0.8 ml of Buffer RM (Q agen(r) RNeasy 96 kit) was added to each
well of the RNeasy 96 plate. The RNeasy pl ate was sealed with a new

pi ece of tape and centrifuged at 6000 rpmfor 4 mn at roomtenperature
The RNeasy 96 ced o 0 angt her cl e Bl ock,
the tape rermvg'aﬁbhtﬁwa%%%ﬁ?ah el %ﬂ??é ei@ rﬂed?' 6‘?‘ E&%@géﬁte%‘ kit) was
added to each @¥Id witf 5%IG0, Rhialsey n&4 day.at e. The RNeasy 96 pl ate was seal ed
with a new piece of tape and centrifuged at 6000 rpmfor 4 mn at room
tenperature. The tape was renoved and another 0.8 nmnml of Buffer RPE

(Q agen(r) RNeBRsggedfs &id WMaissslsadded to each well of the RNeasy 96 plate.
The RNeasy 96 plate was sealed wwth a new piece of tape and 20 centrifuged
at 6000 rpmfor 10 mn at roomtenperature. Tape was renoved, the RNeasy
96 plate was placed oRrddystof a rack Contpaingi ng ICaalug 0| | ehibrage

m crotubes. Th
wel I, sealing pl ate WiRMEM new pi ece Wisenhpe and 19036 e
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5oL of reagent_was uted in 10m TE A Standard Curve pf _ ribosongal RNA
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10, 5, 2 and ( in 35
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1 00pL
96- wel |
for the

of the 96-wel |

quantified, was transferred to the correspondi ng wel | pl ate

and 90NL of TEpmparaagsiedrePrdmppuge (100NL) of dil uted
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 filtered through a 0.22uM Millipore Filter Unit. 900l was transfered into row A
of a 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 cells
_ Cell culture medium was aspirated from the 96-well plate containing the S22.3
cells. 175L of assay medium with the appropriate dilution of test compound was
transferred from each well of the cempound 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% CO0,for 72 hours.
Extraction of Total Cellular RNA
Following the 72 hour incubation period, the total cellular RNA was extracted from
the 822.3 cells of the 96-well plate using the RNeasy 96 kit Qiagen®, RNeasy



5 R boG een reagent was added to each well of the 96-well plate and

I ncubated for 2 to 5 mnutes at roomtenperature, protected fromlight (a
10 RL RNAveaaplmE4d n a 200 uL final volune generates a 20PETdidoavian). The
fluorescence intensity of each well was neasured on the STORMr) system
(Mol ecul ar Dynamics(r)). A standard curve was created on the basis of the
known quantities of the ribosonmal 10 RNA-gnd the resulting fl uorescent
intensities. The RNA concentration in the experinental sanples was

determ ned fromthe stand
Reagents and mr@pp%lfgggg i§rle(f:y, asgayfjl rrr]1gd|(L31PnrvrvaesC égrgplfete[y re;[ng\?ec? f%(m%lellsu 5r|1

-------- -100-pL: of -BLT buffer (Qiagen®)- conta_.mlng 143 mM. B- mercaptoethanol was
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Sequence | st I N g ﬂh%%d\%g 'JE%I:A
( Per ki n- El ner O,&szﬁﬁ%é éﬁ%%(i CE(% go%s ¥85r) th
?léan';] ifi ci'aﬂoi olm ®fn atheorﬁ terhbREStuad. ﬂH@\Va;ﬂ\Wa@;emmedgrdmmemaand D 8ohhaf| ogy
oche Mol ecul i DRoNAThiSin nRYSL 88Ny o dAkq IPeddh Ngagy G1 oul sy
descri bed Mar?%ﬁelr g? §$'. ,e’i%ﬁg. %fé?lé) 3 49? d Qge (11“ %@Oq%g gisgf Th
system expl( 0i tpate HEheGRNBasyrfcplate vwetsi aea@[dtnviﬁm a ;é\gio:e?:mptapqu mmrlbxglewrerGase.
Briefly, the ti
or obe. { PUTR PruBao (Hihor R o FlenaRaUR? T sy Bb Biefoad DB 55 0240
PCT/ CA02/ 0112 7top dBammheveteantSuiarcWel Blonky the(tppe ramayed ppg Ofhwl gfduler The 5
end of {N&spr ¢he: (GRALAD Pveds] bR SREiuct B BALPRell SrfiaRRRAYS baipRRsCel N

[FAM) and the cont al or escent quencher (6-carboxytetram
et hyl rhodam |TrheeerIerawpsq plate g sealed with a new plece of tape and centrifuged at

6000 rpm for 4 min at room temperature. The tape was removed and another 0.8
ml 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 pL 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 pl
RNase-free water. The microtubes with total cellular RNA are stored at —70°C.

Quantification of Total Cellular RNA

RNA was quantified on the STORM® system (Molecular Dynamics®) using the
30 RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen

reagent was diluted 200-fold in TE (10mM Tris-HCI pH =7.5, 1mM EDTA).

Generally, 50uL 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, 20, 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 to 100pL



FAM reporter's em ssion spectrumwas suppressed by the quencher on the
intact 5 hybridization probe. Nucl ease degradation of the hybridization
probe relwagamitie reporter, resulting in an increase i nPCruoestence

em ssion. The ABI Prism 7700 sequence detector neasures the increase in
fl uorescence em ssion continuously during the PCR anplification such that
the anplified product was directly proporh on to the signal. The
anplification plot was analysed early in the reaction 10 at a point that
represents the | ogarithmc ase of produc cunul at | on oi nt
representing aViHefs %l"ed@{yegcgi"aﬂ 1tq{rt&%g\”8ﬁ Bg%etW@S Pﬁ@%&g@?ﬁdﬁ@ curve
fluorescent signiahe otrsaeilabedissdtidy thd BNExgEnRed fodde quramiifidd. obplLt dfecabRR
product for t equenc, det ect or defined .as e, .cycle threshold (CT).
BT val ues ar o Y5 SROBI et it iyl ien B8GeiEied B S o B i
such that undest thelesivet platdail 3GulcoitE vaoadded. Omelvatuyes (1t0DpL)sIf diidtedg
concentration CV RNA. the | the, CT.. A, stan cyrwv. r eat ed
aut omat i cald y %bogﬁgnﬂﬁgﬁgﬁ ?"@ﬁ@%ﬁ todeeatcg(y’\{eﬂl&tlthes%ﬁg\/\/gﬁlg’g}e P do' ?‘%%%gedﬁﬁg CT
agai nst each sipralairitad dtudormneraperstvesyprdicdieRitAm lighin et plaBNArsamigif iar ence

les f h d i d. RT- PCR pl.ate. .20 HCV
Popli con A vEROL SRS lite arirafes 20 ERigD: TR Mudtereree Malsfy ef d ana
quantified by <RI wasnaéaRiédon tHecBTARWI@ sybtetrhi(goBbiflarD PhahBecs®) 1811 RNA

copies, dilution re made in.order. to h 108, 107 ..106 0 103
or 102 genom cStarﬁ%ﬁ?@brﬁ? (\:Qrgs/creaaﬁic_ﬁ oq.meﬁasgé\fﬁwu ’gnrm'\ﬂu -a?t'%NAOf\}viesgbﬁsé%%l
i ncor por attwd WRNA aeddtie redulting floore$&Dhiptensiips.) TheSPpNA ebneardiatioreingnence

V%, and used PROVREALEES egnelRhed BanRERATR MUY ARl lIgge

reacti on was stbé20) dilaiont he experi nmental sanples that were purified on
RNeasy 96 -well plates by conbining 5pl of each total cellular RNA sanple
wi th 45pL of Reagent M x. 30 Reagents and Materials: _..... e e

I B
Appl i ed Bi osys
Bi osystens N80
N801- 0560 RT EDTA Sigma E5134 RT
Trizma-Base | Sigma T8524 RT
Trizma-HCI Sigma T7149 RT
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 Biosystems®). 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 exploits the 5'-3' nucleolytic activity of
AmpliTaq DNA polymerase. Briefly, the method utilizes a dual-labeled fluorogenic
25 hybridization probe (PUTR Probe) that specifically anneals to the template



WO 03/ 010140 PCT/ CA02/01127 74 Well Reaction Plate Reagent M x
preparation: Volunme for Volune for One Plate Final Conponent one sanple
(i) (91 warsploes4o- conc. (pL) Dead Vol une) Rnase-free waPer/CWd28112617 5X
TagMan EZ buffer 10 980 ix WM(QAc)2 (25mM 6 588 3mM dATP (10nmV) 1.5 147
300pM dCTP (10mM 1.5 147 300pM dGIP (10mM 1.5 147 300pM dUTP (20mV)
1.5 147 600pM Forward Prinmer (10pM 1 987§OOnM Reverse Priner (10pM 1 98
200nM PUTR probe (5pM 2 196 200nM rTth DNA pol ynerase 2 196 0.1 U pL

A = N T R R S T IRTIR ¥ S
GIT AGT - 3' Rewika ﬂdré@énﬁegu@é\qe-o@%@ﬂuaré\d@_ein@AMﬁ'and 8 3G GGC ACT
O G O st wideha Bae Bl b AN SyRAE 18" ©
Sequence ( SEQ HAM Nportéy's erfifsdivh spectl@BwaCEuiEres 88 Ay BRCquBBe AGT thaGitafiC -
AVRA 15 V\DSOBIh%%R é&ioﬁ%%b%éﬂ%élg%éez gegradation of the hybridization probe releases the
reporter, resulting in an increase in fluorescence emission. The ABI Prism 7700
sequence detector measures the increase in fluorescence emission continuously
during the PCR amplification such that the amplified product was directly
proportion to the signal. The amplification plot was analysed early in the reaction

10  at a point that represents the logarithmic phase of product accumulation. Apoint
representing a defined detection threshold of the increase inthe fluorescent signal
associated with the exponential growth of the PCR product for the sequence
detector was defined as the cycle threshold (C7). Crvalues are inversely
proportional to the quantity of input HCV RNA; such that under identical PCR

15  conditions, the larger the starting concentration of HCV RNA, the lower the Cr. A
standard curve was created automatically by the ABI Prism 7700 detection
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 ODago. Considering that 1pg of this RNA =2.15 X 10" RNA copies,
dilutions are made in order to have 108, 107, 10%, 10°, 10%, 10° or 10? genomic
RNA copies / 5uL. Total cellular Huh-7 RNA was also incorporated with each
dilution (50ng / 5uL). 5pL of each reference standard (HCV Replicon + Huh-7

25 RNA) was combined with 45uL 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 5ul of each total cellular
RNA sample with 45pL of Reagent Mix.

30

Reagents and Materials:

Product Company Catalol# 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
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nunber [g.e./pg] fromeach WelT Pyofunte 63 | VoRIntefo? Oleddlataes a neasure of
t he amount of feplicating HCV RNA in the presence of various Final
concentrations| of | GRMPONEAt The| 008 sANBle | ofHL)A! SAPRIES 4t ed V\é%}ot he
following 25 equation: 100 - [(pQ. qp{_j\lg i Nh) /Bedd vEluhldy ct] ) x ]1- A
non-linear curije fit with the HI1l nodel s applied to thel iphibition-
concentrati on dat &naaedrethatds0% ef f eltd ve concent t6it7 on (ECGG0) was
cal cul at ed by B8 the-usesaf SAS—software—(Stattstgzgpat—Softwaregystem SAS
Institute, Inc| %F@?Ma E&‘%uffé’f‘n Tabpgml bel ow, the follow g r]';lxn)qes appl y:
1C50: A=>1M BntOAN, BB} and CHO0OnNM 35 ESBB: A = > 1 BmMand|B = <1
2/ 01197 = TARLE 1
M WO 03/ 010140—PGF/6§%L(16mM). P TABEE T 147 300uM
dCTP (10mM) 1.5 147 300pM
dGTP (10mM) 1.5 147 300pM
dUTP (20mM) 15 147 600pM
Forward Primer (10uM) 1 98 200nM
Reverse Primer (10puM) 1 98 200nM
PUTR probe (5uM) 2 196 200nM
Tth DNA pol
' polymerase 2 196 0.1 U/uL
(2.5 U/uL)
AmpErase UNG (1U/pL) 0.5 49 0.01 U/pL
Total Volume 45 4410

10

15

Forward Primer Sequence (SEQ ID. 2): 5'- ACG CAG AAA GCG TCT AGC

CAT GGC GTT AGT - 3

Reverse Primer Sequence (SEQ ID NO. 3): 5'- TCC CGG GGC ACT CGC
AAG CAC CCT ATCAGG - 3

Note: Those primers amplify a region of 256-nt present within the 5' untranslated

region of HCV.

PUTR Probe Sequence (SEQ ID NO. 4): |6FAM|- TGG TCT GCG GAA CCG
GTG AGT ACA CC -TAMRA



O AR2ez R3Cpd. AR R3Z1C50 EC50 mz # MFH' 101 N-Me phenyl c
clohex | OH A -- 334.1 102 NH cycl ohexyl OH A A 310.0 103 NH cycl ohexyl
OH A -- 3096.00/011® 104 NH / cyclohexyl OH A -- 324.0 / (MpPHI/CAB22087NH Br ¢
clohex I OH A -- 319.9 106 N-Me cyclohexyl OH B A 335.2 107 N-Me

cycl ohexyl OH B A 324.1 nor, 108 N-Me cyclohexyl OH B B 349.1 109 N-Me N
cycl ohexyl OH C A 336.1 FN 110 NH cycl op?ﬁtyl OHC-- 296.0 ci' 111 N M
cyclopentyl OH C A 310.0 0 112 NMe cycl ohexyl OH C A 350.1 HZN 113 N-Me

| | - - 6. \ ./ 3/0 OIOPCT/ 2 77 d.
Ve Ry | connEdsindlatd optrpis Yoy T e AlRE A RETIS pipR T RS SBCH For 1T P

these controls, 5pl of water are added to the well in place of RNA.

Thermal Cycling Conditions:

5 50°C 2min
60°C 30 min
95°C 5 min
95°C 15sec
. for 2 cycles
60°C 1 min
10 90°C 15sec
60°C  1min for 40 cycles

Following the termination of the RT-PCR reaction the data analysis requires

setting of threshold fluorescence signal for the PCR plate and a standard curve
15  was consiructed by plotting the Ct value versus RNA copy number used in each

reference reaction. The Ct values obtained for the assay samples are used to

interpolate an RNA copy 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./ug] from each well of the cell culture 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)/( 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 (ECso) 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:
ICs0: A =2=1uM; B = 1uM-500nM; and C<500nM.
35 Ecso: A= 21uM; and B = <1uM
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TABLE 1
O
A z
R? \
RS
Cpd. A R? R® Z | ICs | ECso | m/z
# | (M+H)"
101 N-Me phenyl cyclohexyl OH A - 334.1
102 NH , cyclohexyl OH A A 310.0
r V
o]
103 NH @/ cyclohexyl OH A - 308.0
\ o
104 NH = cyclohexyl OH A - 1324.0
(M-H)
)
105 NH Br cyclohexyl OH A -- 319.9
106 N-Me </:f\\>_§ cyclohexyl OH B A 335.2
107 | N-Me cycohexyl | OH | B | A | 324.1
o
: o
108 N-Me / f\{ cyclohexyl OH B B 349.1
- N
109 N-Me O—f cyclohexyl OH C A 336.1
=
110 NH cyclopentyl | OH C - 296.0
9
o]
111 N-Me cyclopentyl | OH C A 310.0
r
o]
112 N-Me = cyclohexyl OH C A 350.1
Wi
H,N
113 N-Me = cyclopentyl | OH C -- 336.1
Mol
H,N




124 N-Me cyclopentyl OH A -- 384.1 NH 125 NM S1 cyclopentyl OH A --
440.2 NN o H 126 NNMe s 4 cyclopentyl OHA -- 426.2 -Y )-- NN p H 127
N-Me s cywbapentiyd OH C A 413.2 HN /N 129 cycl opentyl OHPCTAAD2LL1127 128
NMe C—- NMe s cyclopentyl OHB A 327.1 C~~-. N 130 N-Me cycl opentyl OH
A -- 335.2 H2N 131 N-Me cyclopentyl OH B A 335.2 H2N 132 N-Me cycl opentyl
OH C A 326.1 s 133 N-Me cyclopentyl OHE A 335.2 134 N-Me N cyclopentyl
OH B -- 335. 2 135 N-Me /--N cyclopentyl OH C A 322.2 N 136 N-Me
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7
Lo | O |
N
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116 O O)% cyclohexyl OH C -~ 368.1
/ .
HkOH -
N .
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[\
—N
118 N-Me "X\ [cyclopentyl | OH C A 384.1
e
N
o’ H .
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e
N
HN
\
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e
N
HN
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N
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N
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## MrH ' 137 N-Me / cyclopentyl OHB -- 366.1 02N -)-1 1 1 138 S
cyclopentyl OH A A 324.1 139 NNMe S cyclohexyl OHC -- 356.1 N H2N 140 S
cycl opentwb o®eiod4e - 331.1 O -1rl 141 0 C cycl opentyl COHPATAAIR81127 142 NH
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OH B -- 4572  OH Br N-\AD-03/010 210112780 Cpa=ATR2H3—7 | C50
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N
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o
S

133 N-Me cyclopentyl | OH B A 335.2
N
7\

134 N-Me N=— cyclopentyl | OH B - 335.2
W/

135 N-Me (/-l\{ cyclopentyl | OH C A 322.2
S

136 N-Me J N cyclopentyl | OH B -- 399.1




TABLE 2 O AN~Z R R3 Cd. AR R3 ZI1C0 ECSO0 mz # MrH 201 N-Me
phenyl ¢ clohex | OH A -- 335.3 202 N-Me cycl ohexyl OHA -- 325.2 0 WO
03/010140WB@3HAGR/ 01127 81 CLAIMS WHAT IS CLAIMED |I'S: PCTAMORSOINET ,
enanti omer, diastereoi soner, or tautonmer of a conpound, represented by
formula l: y1 AMZ R2~BKL (I) wherein: Ais 0, S, NRL, or CRi,
wherein R is selected fromthe group c%m sting of: H, (Cl 6) al kyl
optionally substituted with: -hal ogen, 11, SR11 or N( R12)2 vvherel n R11

and each RliZisi-hdependentty—H—(CL6)raiH——1CS—A6 alt¢
(CL_6) al kyl| GRS [7) cy® oal kyl, (B1 6)arkyl-Bryi br % 1‘5506 sai d
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bonded togédt h&f |andNtde t he ni troga to|WRICEEYheyOHr & Boof to
forma 5, 6 or 7-nenbered|&atiuiat e ferocycle} ---t- represents eitlher a
single or a double bond; R is ected from H halpgen [ R21 QR21 SH?1
COOR21 SOAR $38 2, N(R 22) |2, ( R22) Fsvelrenid D®D2| o NR2 2 PRI 2
wherein R21 and |[each R22 is
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ju
N
H,N
140 S cyclopentyl | OH A -- 331.1
@)&
o}
- 141 @) / l\{ cyclopentyl | OH A A 308.2
142 NH /\ cyclohexyl OH A -~ 321.1
143 0] N cyclohexyl OH B - 379.2
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O
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N
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NN
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i ndependently H, (C1_6)alkyl, haloal kyl, (C2_6)al kenyl, (C3.7)cycloal kyl,
(C2_6)al kynyl, (C5. 7)cycloalkenyl, 6 or 10-nenbered aryl or Het, said R21
and R22 bwprg/oopte onal |y substituted with R20, or both RPETara®2bonded
together to forma 5, 6 or 7-nmenbered saturated heterocycle with the
nitrogen to which they are attached; wherein R10 and R20 is each: - 1 to 4
substituents selected from hal ogen, OPGgyl, NO2, cyano, azido, C(=NH) NH2,
C(=NH) NH(C1_6) al kyI or C( NH) NHCO(Cl 6)a| kyI or - 1 to 4 substituents

selected fr \\,JA_O) tkoy s hatogtkytss (€3 cyeloatkyk,—F8_F
spi rocycl oa EQF optlonally conﬁglnlng 1 0922 hete oatoﬁ? (%9?6 &Fﬁ%mﬂ,
L0 '3\ P P | /A al] r‘\ ol 1ol LD 12N Aval ~l | + |

(C3.6)cyclo ey -CH—6r—areH F-eyet-aatle &~ of
whi ch opti onzﬁp B‘;Vét utled @‘(ﬁgo; b) 164 %ref n’RlOZI i ~3ﬂ,?.o
aryl

(CL. 6al kyl )| 7)cyc|oa|ky| ) yl-(¢€3_ WD 03/010140
PCT/CA02/01127 82 7)cycl gal k (C16al kyl)aryl or
(C1_6al kyl )Het, baid al kyl|, cycl oal kyl, yl, Het, (Cl_6alkyl)aryl of
(Cl_6al kyl ) Het being optional Ty SUbSTituTed Wit RI50; € C) OR105—
wherein R105 is (Cl1.6)al kyl, (C3.7)cycloalkyl, (Cl1_6)alkyl-(C3_
7)cycl oal kyl, Het, (Cl_6al kyl)aryl or (Cl_6al kyl)Het, said alkyl,

cycl oal kyl aryl Het, (Cl_6al kyl)aryiapire £C1_6al kyl ) Het bei ng optlonally
substituted with 8150 d) SR108, S02N(R108)2 or S02N(R 08) C( O R708 wherein
each R108 is independently H (Cl_6)al kyl, (C3.7)cycloal kyl or

(C1_6)al kyl-(C3_7)cycloal kyl, aryl, Het, (Cl_gplkyl)aryl or (Cl_6al kyl) Het
or both R108 are coval ently bonded together afid to the nitrogen to which
they are attached to forma 5, 6 or 7a-nge pd\sat urat ed heterocycle, said
al kyl, cycloal kyl, aryl, Het, (G yl of (Cl_6al kyl)Het or
heterocycle bei ng optlonally SUbStIt~ R150; e) NR111R112 wherein
R171 is H (Cl.6)al kyl, (C3.7)cycl oal/kyl (C1_6)al kyl -(C3_ 7)cycl oal kyl,
aryl, Het, (C1_6alkyl)aryl or (Cl_emtkyl)Het, and R112 is H, CN, (Cl_

6) al kyl , (C3_7)cycloal kyl or (Cl_6)al kyl-(C3_7)cycloal kyl, aryl, Het,
(Cl_6al kyl)aryl, (Cl_6alkyl)Het, COOR115 or SO02R15 wherein 8115 is
(C1.6)al kyl, (C3_ 7)cycloalkyl, or (Cl1_6)alkyl-(C3_7)cycloal kyl, aryl, Het,
(Ct1_6alkyl)ﬂrvI or(C1

Cpd. A — R? R® Z | ICs | ECs | miz
# (M+H)*
201 N-Me phenyl cyclohexyl OH A -- 335.3

202 N-Me cyclohexyl OH A = 325.2
z
/
o]




6al kyl ) Het, or both R111 and R 12 are covalently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
het er ocycWwe,03s#ildo al kyl , cycl oal kyl, aryl, Het, (Cl_6al kylprarcAo2/0r127
(Cl_6al kyl )Het, or heterocycle being optionally substituted with R150; f)
NR716COR 17 wherein R116 and R117 is each H, (Cl_6)al kyl, (C3.7)cycloal kyl,
(C1_6)al kyl -(C3_7)cycl oal kyl, aryl, Het, QCl_GaI kyl)aryl or (Cl_6al kyl) Het,
said (C1_ 6)al kyl, (C3.7)cycl oal kyl, (C?_G) al kyl - (C3_7) cycl oal kyl, aryl,
Het, (Cl_6al kyl)aryl or (Cl_6al kyl)Het being optionally substituted with
R150; g) NR 18CONR 19R120, wherein R118LAMS9 and R120 is each H,

(Cl1.6)al kyl, vissris ciaseshal kyl , (Cl_6)al kyl - (C3_7) cycl oal kyl, aryl, Het,
(Cl_6al kyl)aryl or (C _ 6alkyl)Het, or R118 is covalently bonded to R719
and to the nitrogen to which they are attached to forma 5, 6 or

7-nmenber ed sat ur atedsdipéeRaRiomer, dMsidfddidomBe oBhdtbndrdf 6 @bapsHtd,y bonded
together and to the nitrogen to which they are attached to forma 5, 6 or
7-menmber ed s &RIPSRERF %P@%B‘é‘%l e; said alkyl, cycloalkyl,

(C1_6)al kyl - (C3.7)cycloal kyl, aryl, Het, (Cl_6@lkyl)aryl or (G _

6al kyl ) Het or heterocycle being optionally sub$tituted with R150; WO

03/ 010140 PCT/ CA02/ 01127 83 h) NR1, erein R121 and R122 is each
H (C _6)alkyl, (C3_ 7)cyclo ,_k_yl(,’ (d1_ €3. 7)cycl oal kyl, a 6- or
10-nmenbered aryl, Het, (C,_ 6al kyh | on (Cl_6alkyl)Het, said alkyl,

cycl oal kyl , al kyl -cycl oal kyl, aryl, t JK“(C, _sal kyk) aryl or (Cl_6al kyl) Het
being optionally substituted with R150; or R122 is 23 or N(R124)2

wher ei n R123waatkisach R124 is independently H, (Cl_6alkyl),

C3. 7) cycl oalzk 1 1 - | kyl., 1
bl iyl ) aryl - o QeB B i aieris s SRR M odiitdaneiibo of Fogi 1 oz
are coval enfCy)dgnapipnadyeubstiviedovitorm a 5, 6 or 7-nenbered saturated .
het | e, id._ . | Kvili/misl - Vel | yl:

(G bal oyl Y ary o M ORYE S JhN(E R WALt RO Qetn K nacbBhaany
substituted wth R180:e)alkyl,CORIYFIoRHet €6 r6)RNATC i scydoalkipl (G )skellyraryl or (Cy.

C3. 7) cycl oal kyl oLn&€ ol Stopti samb.,  Het

ECl_G?aI iyl ) ar y?/ O%’)al ﬁ%ﬁ%@%&«%’g sﬁt'ék‘%fg'%#??ﬁt@ééP’Vé‘gﬁ:w"f aryl, Het,
(Cl_6al kyl )aryl obo ’fe&l Goyalppigt bdrsied doasthdr @ndlitd ihegutigentto whithviheyha150;
j) COOR728 wher ei gofRl38ch ﬂdfﬁ@f&é%%'f %%F%Tégg%%é@gﬁqiﬁﬁ%tgwc cle;

or(Cl_6)al kyl-(C3_ 7)cycl oal aryl, aryfl or
(Cl_6al kyl)Het, said (C1_6)al kyl, (C3_ 7)cycloal kyl,

or (C1_6) al kyL-( feprdoemwCeifPdt £ ¥ingle®rd doubflbordCl_6al kyl ) aryl and (Cl_

R? is selected from: H, halogen, R¥', OR?', SR?', COOR?, SO,N(R?),, N(R?),,
CON(R?),, NR®C(0)R? or NR*C(O)NR?? wherein R?' and each R is
independently H, (Ci.g)alkyl, haloalkyl, (C..¢)alkenyl, (Ca)cycloalkyl, (Ca.s)alkynyl, (Cs.
7)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-membered
saturated heterocycle with the nitrogen to which they are attached;
wherein R and R is each:
- 1 to 4 substituents selected from: halogen, OPOs;H, 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) (Cy.¢) alkyl or haloalkyl, (Cs;)cycloalkyl, Cs.; spirocycloalkyl optionally
containing 1 or 2 heteroatom, (Caos)alkenyl, (Cs.g)cycloalkenyl, (Ca.g)alkynyl,
(C1.6) alkyl-(Cs.7)cycloalkyl, all of which optionally substituted with R'®’;
b) OR'™ wherein R'™ is H, (Cy.salkyl), (Csz)cycloalkyl, or (Cy.6)alkyl-(Cs.



6al kyl ) Het being optionally substituted with R150; k) CONRL29R 30 wherein
R129 and R130 are independently H, (Cl.6)al kyl, (C3_ 7)cycloalkyl,

(C1_6) al kyb-0s@14) cycl oal kyl , aryl, Het, (Cl_6al kyl)aryl ®CT(CA02/01127

6al kyl ) Het, or both R129 and 8730 are covalently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
heterocycle, said al kyl, cycloal kyl, alkg-cycloalkyl, aryl, Het,

(C1_6al kyl)aryl, (Cl_6alkyl)Het and heterocycle being optionally

of “whi ch- bei ng. opt Py et (s Rl esbiver ke wasbol i s
defined as: - 1 t®aBHseblCiialkybaryboryCh.gitydytiet ey d&abm BubSRHBEWitNO2,
cyano, azido, C(gMk)NH2, C(=NH) NH(C1_6)al kyl or :NH?NHCO( Cl.6)al kyl; or
- 1 to 3 substituent’s selected from a) (CL_6) alkyl or hal oal kyl,
(C3_7) cycl oal kyl ,ck:@gﬁ%’f)‘r’lWlmginIni%flisqu_e)an{yl,i(ggﬁ%)}clbaggm@i_eggm§ 3yor 2
het eroatom (C2_6 . 8),al\k I Cl al kyl - ((C3_7)cycl oal kyl ,
all of which optig@gﬁ%wsUﬁéﬁtﬁ’i‘i“é{b&'&h‘n%ﬁcﬁea@m)ﬁe yaidriiyh oyplealisilrar®lo4 i s H,
(C1_6al kyl), (C3.Hetcylsalyijyy or (T ARHHStAdNG opibh R NaGAAA, BT HEA02/ 01127

_ 8 . Iﬂ I , [
34,05 7107109 g o, L R ot
optional |y substindegeadentiytth (@Z@@kylp(bs_g@gmé]@|w§;1§kﬂ<y_ 5)0' S %&.%{al kyl ,
C3. 7) cycl oal kyl , 6)al kyl - 7ycyel oal k flyHDodp V1 or
ECl. Ghl Yyl ) Het s*é‘igtg(jcdﬁ%k@f'),ayyéQ'f:&gdﬁ?'tixh)'% 05P9‘lh,F¥‘l|’-Te%r? CQ‘@iﬁb{lbloyde)érzll or
(CL. 6al kyl ) Het  bépgrfhersnddniiel itragensd inidresiey Wid hdh&Pio Bim SRLES,, -
SO2N(R708) 2 or S EQTQSL%O %10% wherein each R108 Is inr]aepén ently H,
(CL. 6)al kyl , (Cg%cyc 3a @? gteroe Clg) saidgikvl (qygloalkyly aryk Hebl(@yl , ary!
Het, (Cl_6al kyl ) aalylaoyl of C..8ryIHEE bHREteRS, ing ) ; y bonded
t oget §1er and %lo) Ig. nitr(()geri t%){-\l/\d}]?och Fh&/lagtrbgl at ?g@@gu?@ﬁﬁ%@% 5 6 or
7-menbered saturatet heterocycle, said alkyl, cycloal kyl, aryl, Het,

(CL 6al kyl)aryl e NRCIBSEtpldiiral" arH, (elRkgC (S, fyBBhRY PRI SIS,
substituted with y80iky, aryl, Het, (Csalkyharyl or (Crcalky)Het, and R™2is H, CN, (C.

s)alkyl, (Cs7)cycloalkyl or (C1-G)alkyl-(Cs-7)cycIoaIkyl, aryl, Het, (Cyalkyl)aryl,
(Ciealkyl)Het , COOR™ or SO,R'"5 wherein R is (Cie)alkyl, (Ca.
7)cycloalkyl, or (C1-g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Ciealkylaryl 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
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C1-6alkyl)aryl or (Cy.salkyl)Het, or
heterocycle being optionally substituted with R:

f) NR""®COR""” wherein R and R'" is each H, (Ci.e)alkyl, (Ca7)cycloalkyl,
(Cis)alkyl-(Ca)cycloalkyl, aryl, Het, (Cy.galkylaryl or (Cy.¢alkyl)Het, said (C;.
s)alkyl, (Ca.7)cycloalkyl, (Cig)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cq.galkyharyl or
(C1.salkyl)Het being optionally substituted with R™;

g) NR"™CONR"R™, wherein R'"®, R™ and R™ is each H, (Cie)alkyl, (Cs.
7)cycloalkyl, (C1-e)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (C;.
salky)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;

said alkyl, cycloalkyl, (Ci6)alkyl-(Cs7)cycloalkyl, aryl, Het, (Cysalkyl)aryl or (C.

salkyl)Het or heterocycle being optionally substituted with R



e) NR111R112 wherein R111 is H (Cl.6)al kyl, (C3.7)cycloal kyl or (CL.

6) al kyl - (C3. 7)cycl oal kyl, aryl, Het, (CLl.6alkyl)aryl or (Cl_sal kyl)Het, and
R112 i s Hyo@Blo1a@L. 6) al kyl , (C3.7)cycl oal kyl or PCT/CA02/01127
(Cl.6)al kyl -(C3_7)cycloal kyl, aryl, Het, (CL.6alkyl)aryl, (Cl_6alkyl)Het,
COOR115 or SO2R115wherein R115 is (Cl 6) al kyl, (C3.7)cycl oal kyl, or

(Cl.6)al kyl-(C3.7)cycloal kyl, aryl, Hetgg(Cl. 6a| kyl)aryl or

(Cl. 6al kyl )Het, or both R111 and R112 are coval ently bonded toget her and to
the nitrogen to WhR)GiRr® prm a 6 or 7-menbered
saturated het erocy?:l Qq ist? \Q/ﬁ%rem?@ 'S eé‘PQH (%Wk% &@a-6al kyl ) aryl

or (CL_6al kyl ) Het ﬂcmioalmat(@romm(ea»@cm@u@pbl@@ah@m%@ﬁd %,y,t with R160;

P eyol oakyl . (CLopURRbYY @eSIHGE ol alGT aprat i crrieabariyRbr y1 or

(G _  6al kyl) Het , (Gabktylfzal oeycal aw)ne(tcsa shar!sk 150,
(CL-6) al kyl - ( C3. 7)cyel @3l ° m@(?m 93 Mém‘g‘???"“tgrﬁ (t1_6al kyl ) Het
bei ng optionally subst Ptu e I‘? M‘S@m is YRependemily &, n R118,

R119 and R 20 |s Eactky), ((CaQ)chloél)(ﬁl &;.y(b,,séa -(&9)&69%%?& Myt Het, (C

Cl. 6)al kyl - (C3.7 » 1 t
§C1 623.| kyl>/) Het , %%%@P?rgé 'éﬁftlo Loﬁ*&é’d o & (R yan:gdztb R'®ra@e ni t r ogen
to which the areccafateatiylmhobdtd Hiﬁ@oﬁ) r rat ed
het er ocycl e, y gieg rg;g gﬁ%g;t c?val errrrl]tealg Gb%rnmﬁe%ﬁ%%%%go

PCT/ CA02/ 01127 8 ;Jiéﬁ:&ﬂ £¥e ?‘H'@’g’rﬁ -Sydenling anti ket tm@gkikylﬂyaeylmt ached
to forma 5, 6 1 ea h@éﬂo@@é V.
cycl oal kyl, (Cl1_ i) a}cﬁ%ﬁy ¥o ?:I ogl IQB%%Y%’Y%%&H&% %Eﬁléal ’kyl )aryl or
(CL_6al kyl ) Het or er' ¥ %f‘é'f‘ ég Hg(cbpﬁ lyh 464 &C)@lﬂ@ﬁwﬁ aryCedamjli(t, R1L60; h)
NR1210000R122 V\:he)f(E Inal lARet, Ri%&

7) cycl oal kyl ]ap‘ﬁ;: a%&;ﬁ@f cy C{kglza?rz%}f@m éag&%?é%%b%%(ﬁ‘ggw'yl , Het,
(C1 6al kyl )aryl ('%ﬂt te Wbapléf’r (Csa?'bylﬁ'iﬂwelng@(ﬁbmmlyIsy!bstltuted with R'®;

al kyl - cycl oal kyl j) CAOR'2 wHet e I 0 ein

opt Yona?ll y sub)s/t |Jt ut ggr Wit r?mR'&161$q£Pl (&Yﬁlmgy{cw@ﬁ%kﬁ% @Rﬂﬁ% QP e?el n
R123and each R122¢/€0a i‘“oaé}ﬂe'ﬂ%tefﬁﬂfi?'kl@arﬂ@l((Bxaslalkyll)ﬂet QmLGae()aanI qelLkyl , or
(C1_6) al kyl - ( C3_r)cyqgieasiryt, Qﬁddﬁ){ﬂalkyﬁ( yeydT&kyi ( E@l %&

C1_6al kyl ) He GAEIRA AR R dCoval ent
f)ondeg t)c/)g)et hter ¢ kﬁh%ﬁp%ﬂngOPf@”a"V(}Séngt'tUted Wltzqz5 ° ovaremy

k) CONR™R" wherein R and R'® are independently H, (Cy.g)alkyl, (Cs.

7)cycloalkyl, (Cre)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.galkyl)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
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cysalkyl)aryl,
(C+-alky)Het and heterocycle being optionally substituted with R50

1) aryl, Het, (Ci-salkyl)aryl or (C,alkyl)Het, all of which being optionally
substituted with R'*% and

wherein R' is defined as:
- 1 to 3 substituents selected from: halogen, OPO;3H, NO,, cyano,

azido, G(=NH)NH,, C(=NH)NH(C1.s)alkyl or C(=NH)NHCO(C.)alkyl;
or

- 1 to 3 substituents selected from:

a) (Cy.6) alkyl or haloalkyl, (Cs)cycloalkyl, Cs.; spirocycloalkyl
optionally containing 1 or 2 heteroatom, (C,)alkenyl, (Cag)alkynyl,
(C1.6) alkyl-(Ca)cycloalkyl, all of which optionally substituted with R
b) OR™ wherein R s H, (Crealkyl), (Caz)cycloalkyl, or (C.¢)alkyl-



or 7-nmenbered saturated heterocycle, said al kyl, cycloal kyl, alkyl -

cycl oal kyl, aryl, Het, (Cl_6alkyl)aryl or (Cl_6al kyl)Het and heterocycle
bei ng optwomablog4substituted with RL60; i) CORL27 wherei nPRIZARM11RY
(ClL.6)al kyl, (C3_7)cycloal kyl or (Cl1_6)alkyl- (C3.7)cycloal kyl, aryl, Het,
(Cl_6al kyl)aryl or (Cl_6al kyl)Het, said alkyl, cycloalkyl, aryl, Het,
(Cl_6al kyl)aryl or (d-6alkyl)Het being ggptionally substituted with R160;
j) tetrazole, COOR126 wherein R128 is H, ?Cl 6) al kyI (C3 7) cycl oal kyl ,

0 Sk st i) M R 30 b s e
or (C1_6) al kyl - ( C3. 7) cyeyaxliyylaryl, et (Cdgmkyl)arx(l@ilf,@%blkw Hérﬁféln%ﬂﬂg&g}glzgm,o

(Cl_6al kyl ) Het bei ng opj Retituted with RL60;
wherein R129 and R130 arﬁg'gplj?lécﬁe\xlterﬁgently H (Cl_ 6)alkyl, (C3.7)cycloal kyl,

(C1_6)al kyl - (C3_7) cyc|e)amQQB’°amdrem+Héfs is (@Js)alkﬁé(bF»b cﬁfam I 861 %alk

(C1_6al kyl )Het, or bot ??ﬁ(ﬁﬁwppﬂt@ ) h Foval ent eYt ar and
to the nitrogen to whi ark Grelynay! o'dCrealk &t §a'd63”©'i, Cyclmdhxbered
sat ur at ed het erocycl e, argiaHet, eﬁ@&ylkyl)aryml(oagamylme%éq %ﬁggpgd%hmte%r yl,

Het, (Cl_6al kyl)aryl, ‘L&a{]ﬁﬁal kyl ) Het and heterocycl e el n onal |y
substltut ed with R160 eréin R160 is defined as 1 or 2 substituents

selected from tetraz) SR™AAHER)CH, SENE Kb RTa), yéagi gg& 161
SBH, SR161, S02R161,; ‘%]egéé’t‘,}é\#ﬁﬁﬁgeé% SO2N( R1 Lil I\I%%%g
03/ 010140 PCT/ CA02/ 0113 kyl, ﬂﬂqeﬂ?'?@' ol (Guekdlkybih. R162 | s
i ndependent |y H, ( CL.7Byelokiyy, ar((lCBeV)(Cyéél Yor (81 salky)H 108
(CL6)al kyl - (C37) cycicapbioh Rl bothy &L g Chepitel o bl Boatoget her
and to the nitrogen to ¥ th% Ogeibesppd inibe ”dtfpgleﬁrt(mNEICB th@ ae
7-menbered saturat ed aﬁecfmdioyco:rhea 5P bS7-N§3nb’§’re%ura‘%& Hetd o that
one of Aor Bis eit h%’ikyp%c Ik 6{3‘\4} o ook djjaﬁ(% e
(CL.6)al kyl, hal oal kyl Heh b HIC lcdory oy 5 oo
E g? égj) |b|k C?,d oa: kyl , Ee:@rq;?plblbemlmbmwhgstﬁ?tﬁewutﬂ&‘wf”blerkeld aryl, het,
_6)al kyl-aryl or 1 m @l d a oLy C oal Ky

bi cycl oal kyl, aryl, FNF@ %/ gﬂﬁm fnd Sl ). Kaitgycloalkyl or (C..

s)alkyl-(Cs7)cycloalkyl, aryl, Het, (Crealkyl)aryl or (Cysalkyl)Het, and

R'™is H, CN, (Ci.s)alkyl, (Ca-7)cycloalkyl or (Cy.6)alkyl-(Cs)cycloalkyl,

aryl, Het, (Cy.calkylaryl, (Cy.salkyl)Het , COOR" or SO.R™ wherein

R is (Cyg)alkyl, (Ca7)cycloalkyl, or (Cy.g)alkyl-(Cs.)cycloalkyl, aryl,

Het, (Cyealkyl)aryl or (Cy.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 heterocycle, said

alkyl, cycloalkyl, aryl, Het, (C1-ealkyl)ary! or (Cygalkyl)Het, or

heterocycle being optionally substituted with R'®°;

f) NR"COR" wherein R'® and R'"" is each H, (Ci.g)alkyl, (Cs.

7)cycloalkyl, (Cy.6)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (C;.

salkyl)Het, said (Cye)alkyl, (Cs7)cycloalkyl, (Cig)alkyl-(Ca.7)cycloalkyl,

aryl, Het, (Cygalkyl)aryl or (C1salkyl)Het being optionally substituted

with R"®%;

9) NR"CONR'®R'™ wherein R, R'"® and R'® js each H, (C..

g)alkyl, (Csz)cycloalkyl, (Cie)alkyl-(Ca.7)cycloalkyl, aryl, Het, (C..

salkylaryl or (C+.calkyl)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



optionally substituted with from1l to 4 substituents selected from

hal ogen, or a) (Cl_6)al kyl optionally substituted with: - OR 31 or SR31
wherei n R3O 03®1HKo ( CL. 6al kyl ), (C3.7)cycl oal kyl, PCT/CA02/01127
(Cl.6)al kyl -(C3.7)cycloal kyl, aryl, Het, (Cl.6)alkyl-aryl or (G _

6) al kyl -Het; or - N(R32)2 wherein each R32 is independently H, (Cl1_6)alkyl,
(C3. T7)cycloalkyl, (ClL 6)al kyl-(C3_7) c;g‘dboal kyl, aryl, Het,

(C1_6)al kyl-aryl or (Cl_6)al kyl-Het; or both R32 are coval ently bonded
together and to the nitrogen to ich th are. attached tqg.forma 6 or
7- menber ed sat ur at ed h@?@&gﬁﬁ'@ ?;tw%f' r@%‘%%ﬂ@%ﬁ?yﬁ%a §Cr]91fa ¥ %ﬂ‘(ﬁ%ﬁyl ,
EC?,- 7% C?/El f)al ky: or ((@Jz-ﬁﬂeaflkﬂelyédééﬁ&g%hdm@éroqlclqlsaid%lwl,,cyd:lb&lkyl, (G-

Cl.6)al kyl -aryl or (C1. -Het; ¢ R3 rein 4 ] .

(ClL.6)al kyl, (C3.7) cycqji%@%'%bp%cwoaﬁwg)e> "k@*\é\g{]@).a '85@?16%@)&9,‘ °bryl, Het,
(CL.6)al kyl -aryl or (Het6loaldy beingioptioramdsuhstitgdBmzRifer ei n each R35 is

i ndependently H, (CL.6)al kyb 2o ) CYCl Qabikyl 105,

(C1. 6) al kyl - (C3. 7) cycl %EN% Foﬁﬁ , ‘&%%?'”%1_%’)’6{? kyF eapty [ (Groalkyl, (Co
(C1_6)al kyl - \I:het ; hor hbo;)byo%é@yar(ehg@w@%ydmobmdag- bowmamewmchéylpnehe .
nitrogen to which they, are attac to forma 5 or - ered saturate
heterocycle; K is N or(Carakyiangdoe (g‘-sﬂﬁyqF&tﬁa'cﬂﬁllk}ﬂlg‘é\fﬁloazl?ég%g“)%é‘fyﬁ&‘?ﬁkyl’

hal oal kyl , (C3-7) cycl oalykHet,QC, Ldiyaryboratkydiky()Hat Biny epmmlakysubstutddsd i s
OR41 or SR41, COR41 or NR4JCORAL. wher ein e?qlg4 R41 V\D%}{OlOMO 124 -

PCT/ CA02/ 01127 87 is ViuBperfidht 115CB "~ P () 21 Wherpin RCanfeag Roallky|  or
(CL_6) al kyl - (C3_7) cycl pabkardently HRE, LakNREZREFcloBRyIebN(CRAAIKANG, R43 are each
i ndependently H, (Cl1.6) aI{éyHI, ENCS%”%R C@E%gﬁé[ yipbn O szﬁ ‘
(CL_6) al kyl - ( C3. 7) cycl| BaXIGAKY! GrYigiatn(Cradk bRl Rt arlV IR 0" dht 11§ bR ded
together and to the niblogalkyh er bbth B theyoaledtpbbrddietgéther tofidhea 5,6 6 or
7-menbered saturated heterocycle; L is N or CR5, @hai{ﬁ' n Rﬁa haaﬁ i‘he same
definition as R4 defi n¥d/ HIsGRRsred fatirated hpteregyple. Raldalivh ckonid gy sane
definition as R4 defi nggicngy @iyl Het, (C3..dkyBarybor %ﬂﬁélk)ﬂﬁfbt anbeeeidtyB6 is H,

(C1_6)al kyl being optionally substituted w th:, halo, hydroxy, carboxy,
am no, Cl 6 al koxy, C1P%89 RBYSAY Bdsyiutedmth BT 56 al kyl amino: or R6 is CL 6

i) COR' wherein R is H, (Cy.)alkyl, (Ca.7)cycloalkyl or (Cy.¢)alkyl-
(Cs»)cycloalkyl, aryl, Het, (C4.salkyl)aryl or (Ci.salkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (C,.alkyl)aryl or (C+.salkyl)Het being optionally
substituted with R'®’;
j) tetrazole, COOR"™® wherein R' is H, (Cy.s)alkyl, (Csz)cycloalkyl,
or(C.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Ci.alkyl)aryl or (Cqsalkyl)Het,
said (Ce)alkyl, (Caz)cycloalkyl, or(Cy.g)alkyl-(Cs7)cycloalkyl, aryl, Het,
(C1salkyl)aryl and (C1salkyl)Het being optionally substituted with R®;
and
k) CONR'*R™ wherein R'?® and R'* are independently H, (C.
g)alkyl, (Cs.7)cycloalkyl, (Cy.6)alkyl-(Cs7)cycloalkyl, aryl, Het, (C4.
salkyl)aryl or (C1.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 heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C;.salkyl)aryl, (Ci.salkyl)Het and
heterocycle being optionally substituted with R'®;

wherein R'® is defined as 1 or 2 substituents selected from:

tetrazole, halogen, CN, Cy.salkyl, haloalkyl, COOR™!, SOzH,

SR™, SO.R™, OR™", N(R'®),, SO:N(R'*), NR'*COR* or



al kylaryl optionally substituted with: hal ogen, cyano, nitro, Cl1_6 alkyl,
Cl_6hal oal kyl, Cl1_ 6al kanoyl, -(CH2)1 6-COOR7, -(CH2)1_6- CONR7R8,

-(CH2) 1_owhR3R140 (CH2) 1_6- NR7COR8, -(CH2) 1- 6- NHSO2R7, - PCHR)AD26110R7,
-(CH2)1-6-SR 7, -(CH2)1.6-S2R7, and -(CH2)1-6- SO2NR7R8, wherein each R7
and each R8 is Hor Cl1 6 alkyl, or Zis NRORLO wherein each of R9 and R10
is selected from H, Cl.6alkoxy, or CL. g kyl optionally substituted with
hal o, hydroxy, carboxy, am no, Cl_6 al koxy, Cl_ 6al koxycarbonyl, and C1_6

al kyl am no; or a salt thereqQf. Wsh the.pravisp thatenhen A | , R is
Me, R2 is pyridine or N, é‘gégl(wN%&Wthﬁée"FE I\/@r,ldo?e‘;hié I\'/?frbde@que\'?gfﬁ-’s 0, and
Zis OR6, then R6 is not H (Capalky, (CsAdyelopliky\or §Oy.diiat-(@drdeycidalkgl; difdqth R1 i S
H R2 is phenyl, Bis CR3, i s phenyl i S Y1l.is O, and Z is
CRo.then Re 15 not Ft and s HeCRURFNReoder aetian dRTIo 1 heiced e 2

bromne, Bis CR3, R3 is Muwhithtrey@rt aitachet heforrRa 5 6@t7-idembsre@H, M is CR

R7 is Hor Me, Y is O andii%C{{G 6 , 7 WD 03/010140 PCT/ CAO2/01127 88
a die

and with the proviso that Wit teaoc;@e,is H Bis CR3, R3 is phenyl, K

L, Mis CH Y is 0, and Zis OR6, then R6 is not H and with the proviso
that when A Ls 3 | 1 ridi i 1 s M, K L, M
is CH Y is &@nﬁ@i’gﬁ%ﬁ: pr{gﬁ'@ﬂ%ﬁ%%%%\r‘lgﬁﬁ% e@:éil{%%t aoﬁ%vith t he further
provi so t hatwhdrein RR is selé&fRed frBm (Cs.q)kikyl, RAoalkyl~Kk.7)cyd®alig/l, (NRIcycRBUkeaylMe, K,

L, Mis CH Y is 0 n I\S. th R6,1s not Et: it e further
provi so t hat Mﬂcyﬁl%gy%"°)§°%§w@fﬁ%2Of §6W§m r &sarﬁ(%'%t’&”sglmﬁ@fl K, L,
Mis CH Y oqCQgalayiHet, is OR6, then R6 is not Et; and with the further
provi so that when A is CR is Et, R2 is is N is. Me, K L,
U s o v ookl stoaliy, bEwgheed 3 el sl aRe aly et BRindy ' ¢ he
further proviso tdumibnallyenbdglituied@ith fidn 1 $o MeubdBtuents\iedectdBfrorm: hdisgdn, b Me
Kis N Lis CR5, R5 i , i S,.CR7 7 Y is 0, and Zis OR6 then
R6 is not Et; and vvitha%t(gge)?mlt%g?naﬂly8&’%'6U%???Q{th'men Ais NR, R is M, R
is Br, Bis CR3, R3is - OR® or SR® wherein R* is H, (Cy.salkyl), (Cs)cycloalkyl,

(C1.6)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C.¢)alkyl-aryl or (C.
s)alkyl-Het; or
- N(R*), wherein each R* is independently H, (C1.)alkyl, (Cs.
7)cycloalkyl, (Cy¢)alkyl-(Cs7)cycloalkyl, aryl, Het, (Ci.g)alkyl-aryl
or (C1.¢)alkyl-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 heterocycle;
b) OR® wherein R*¥ is H, (Ci.6)alkyl, (Cs)cycloalkyl or
(Ci.6)alkyl-(Ca7)cycloalkyl, aryl, Het, (Cy.g)alkyl-aryl or (Cy.¢)alkyl-Het;
c) SR* wherein R* is H, (C1)alkyl, (Cs)cycloalkyl, or
(Cq.6)alkyl-(Ca.7)cycloalkyl, aryl, Het, (Cy.¢)alkyl-aryl or (Cy.)alkyl-Het;
and
d) N(R*), wherein each R* is independently H, (Ci.g)alkyl,
(Csz)cycloalkyl, (Cy.¢)alkyl-(Caz)cycloalkyl, aryl, Het, (Cy.¢)alkyl-aryl or
(C1e)alkyl-Het; 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;

K is N or CR*, wherein R* is H, halogen, (C1.¢)alkyl, haloalkyl, (Cs)cycloalkyl or (C;.
e)alkyl-(Cs7)cycloalkyl; or R* is OR*! or SR*', COR* or NR*'COR"' wherein each R*'



M M 11 M, Kis N Lis CR5, R5is M, Mis CR7, R7is Br, Y is 0, and
Zis OR6, then R6 is not Me; and with the further proviso that when Ais
NR, R iwoM3oRa46s C, Bis CR3, R3is Et, WO 03/010140 PCT/(340R1121127 89
Kis CH Lis CH Mis CH Y is 0, Zis OR6, then R6 is not Me; and with
the further proviso that when Ais NR, RLis H R2 is phenyl, Bis CR3, R3
is phenyl, Kis CH Lis CH Mis CR7, gigf is Mg, Y is 0, Zis OR6, then
R6 is not Et and with the further provisothat when Ais NR, RLis H R2

is OV B i and Z is
oRethen RdSTeenBideaty Halkroakd. (EsAsieloa arbisaiicekialy S, R is
BL BRIGS CR3r A3s NR*IHS wherbin Fﬂf'h?d.m“%re@hbh MdeseridentlyYH, (Cs e)@lkyla((cg_z is ORG,
t hen |snt W t e fur r pr.o\Viso t R, RLis
H R is: &gg"%' @@‘%‘YB@% CKﬂoa'ﬁ\Pe ‘?rsd% {2 |a"e|{3°"E'r‘13”@1 dgil—'« Yis 0,
Zis OR, ttbgéthaﬁanostomm nnhbg&.tommm@p@wdttmemdnong at8) 6adrg-methbetedvi ng
the follow n fO{e%egeﬁﬂa’f O AMz RZR3 (lIl) wherein, preferably, A

is 0, S, or 140 PCT/ CA02/ 01127 90 3. The corrpound accordi ng
to claim2, wherein Ais NR. 4. The conpound according to claim1, wherein

having the fI.O!sI lﬁ) 8&5 cf1rerrrelfr|1 ﬁs hgsI {hle)s:amRe (%ﬁnMon as R* defined above;

M is N or CR’, wherein R” has the same definition as R* defined above;
Y'isOorS;

Z is OR®, wherein R is H, (C1.¢)alkyl being optionally substituted with: halo, hydroxy,
carboxy, amino, Cy.5 alkoxy, Cy.galkoxycarbonyl, and C,.¢ alkylamino; or R®is Cig
alkylaryl optionally substituted with: halogen, cyano, nitro, Cy.s alkyl, Cy.shaloalkyl, C;.
salkanoyl, -(CH,):.s-COOR’, ~(CHy):.s-CONR’R?, -(CH,)1.s-NR'R®, -(CHy)1-NR7COR?,
~(CH5)1.6-NHSOZR?, -(CHz)1.6-OR, -(CHy)1.6-SR’, -(CH,)1.6-SO:R’, and -(CHz)1.6-
SO,NR’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, C;.salkoxy, or Cyealkyl
optionally substituted with halo, hydroxy, carboxy, amino, Cy. alkoxy, C;.

salkoxycarbonyl, and Cys alkylamino;

or a salt thereof;

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

and with the proviso that when A is NR', R" is H, R%is phenyl, B is CR®, R® is phenyl,
K, L, Mis CH, Y'is O, and Z is OR®, then R® is not H;

and with the proviso that when A is S, R? is bromine, B is CR®, R® is Me, K is CH, L
is CH, M is CR’, R”is H or Me, Y' is O, and Z is OR®, then R® is not H;



\ z

R2 B K-L (Ill) wherein, preferably, Bis NR3. 5. The conpound

according to claiml1l, wherein M Kand Lis CHor N 6. The conpound

accor di ngwoe3plaism 5, wherein M K and L is CH 7. The corpouad2aciedr di ng
to claim1, having the followng fornrulaez: ORO O2z R\ /1| z
33 RlIlallla OR O N2\ 1 RR2 RBRIIbIlc RO NNz R23 or

I'd

88

R2 NR

and with the proviso that when A is O, R%is H, B is CR®, R%is phenyl, K, L, M is CH,

Y'is O, and Z is OR®, then R%is not H;

and with the proviso that when A is CR', R" is Me, R? is pyridine, B is NR®, R® is Me,

K, L, Mis CH, Y'is O, and Z is OR®, then R® is not Me;

N—

. . . 1 1. 2 . &/N\/
and with the further proviso that when Ais CR', R" is Me, R 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 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 CR’, 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),;

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

Me Me
Me  Kis N, Lis CR®, R%is Me, M is CR7, R”is OH, Y'is O, and Z is
ORS® then R® is not Et;

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

Me Me

Me ,Kis N, Lis CR® R%is Me,Mis CR’, R"is Br,Y'is O, and Z is
OR?, then R® is not Me:

and with the further proviso that when A is NR', R is H, R?is Cl, B is CR®, R’ is Et,

B is



wherein R, R2, R3 and Z are as defined in claim1. WO 03/010140

PCT/ CA02/ 01127 91 8. The conpound according to claiml, wherein RL is
sel ect ed wpmniotdieo group consisting of: H or (CLl-6)al kyl. PeT/CAse/otianpound
according to claim8, wherein R is H CH3, isopropyl, or isobutyl. 10.
The conpound according to claim9, wherein R is Hor CH3. 11. The
conpound according to claim 10, wherein g is CH3. 12. The conpound
according to claiml1l, wherein R2 is selected from H, hal ogen,

(26 al keny[<is Oy 5 PR MR Gyt O 2R pRG LR BT onl 1y subst 1t oa

with R20, wherein R20 is defined as: - 1 to 4 substituents selected from

hal ogen, NO2 i do = . G, sNE)N 26) al kyl 0r ~n3 o3

& n) Noo e i AbE o g I Mo s AL S LETE B e B o8 Ras o)

al kyl or hal paérgyIK is(GEB L7iscSH, M GR1, R7 (s0e 6Y 6k Ke Zyis OR°Qhel Rilikyaty;, (CL_6)
al kyl - (C3.7)cycl oal kyl, all of which optionally substituted wth R 50; b)
OR104 wherein R104 is H (Cl.6alkyl), (C3_7)cycloal kyl, or (Cl_6)alkyl-(C3_
7)cycl oal kyl, aryl, Het, (Cl_6al kyl)aryl or (Cl_6al kyl)Het, said al kyl,
cycloal kyl, aryl, Het, (Cl_6al kyl)aryl or (Cl_6al kyl)Hel being optionally
substituted with R150 ; c) OCORL05 wherein R105 is (Cj al kyl ,
(C3.7)cycloal kyl, (Cl1_6)al kyl-(C3_ 7)cycloal kyl, Het, 6al kyl )aryl or
(G -6al kyl)Het, said al kyl, cycloal kyl, aryl, Het, (Cl.¢al kyl)aryl or

(C1_6al kyl ) Het _ bei optionally substitut 1,t.h 20;  dmeSR10

SCEN(R 08) 2 67 Rty RS ayoyee Bt et XTI AN S nﬁegcléﬁmgﬁ?nﬁay H
(C1_6)al kyl, (G3;-7)cycloal kyl or (Cl1_6)al kyl-(C3_7)cycloal kyl, aryl, Het,
(Cl_6al kyl)aryl pr (Cl_6al kyl)Het or both R108 are coval ently bonded

toget her and t nitrogen to which they are attached to forma 5, 6 or
7- menbered sa ed heterocycle, said alkyl, cycloal kyl, aryl, Het, (Cl_
6al kyl )aryl or _6al kyl ) Het or heterocycle being optionally substituted

with 8150; s ,Qg/ 010140 PCT/ CA02/ 01;._27 ) 6 6
is ,KisCH, LisN,Mis CH, Y is O, qnd Z is OR’, then R” is not Et;

with the further proviso that when Ais S, R?is Br, B is CR®?, R®is Me, Kis CH, L is
CH, Mis CH, Y'is O, and Z is OR®, then R® is not Me;

and with the further proviso that, when Ais NR', R' is H, R? is:
cl

Q o‘< >—
MeO '

,Bis NRS, R®is cyclohexyl, K, L, M is CH, Y'is O,Zis ORG,
then R® is not H.

2. The compound according to claim 1, having the following formula (11):
o)
A M\\K“\z
2
N | A
i (n

wherein, preferably, Ais O, S, or NR".



92 e) NR''R112 wherein R111 is H, (Cl1.6)al kyl, (C3.7)cycloal kyl or

(Cl.6)al kyl -(C3. 7)cycloal kyl, aryl, Het, (d-6alkyl)aryl or

(Cl_6al kywpHkamiolamd R112 is H CN, (Cl. 6)al kyl, (C3_7)cycraaorgii2or
(Cl.6)al kyl -(C8.7)cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (Cl.6alkyl)Het,
COOR15 or SO2R15wherein R115 is (Cl.6)al kyl, (C3. 7)cycloal kyl, or

(ClL.6)al kyl -(C3.7)cycl oal kyl, aryl, Het,g§d -6al kyl)aryl or (Cl_

6al kyl )Het, or both R111 and R112 are coval ently bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cl.6alkyl)aryl or

(C1_6al kyl )H8t, ofThe hemaomuyadoerdmg togclmptz (whmrdlry AsistNR'i tuted with R150; f)
NRL6COR117 wherein 8116 and R117 is each H (Cl.6)al kyl, (C3_7)cycloal kyl,
(C1_6)al kyl-(C3.7)cycl oal kyl, aryl, Het, (d -6alkyl )aryl or (CL. 6al kyl ) Het,
said (Cl. 6¥al kylThe c@apdyre/adcoadihy to, clfifill, Ghatdiry hayigBthe foomtigafoklla ar yl ,
Het, (C1l.6al %t:o\lr yl or (Cl_6al kyl)Het being optionally substituted with
R150; g) NR1 R119R120, wherein R118, R119 and R120 is each H,

(ClL.6)al kyl, (C3_ 7)cycloal kyl,
(d-6alkyl)aryl or (Cl1_ 6alkyl)He
and to the nitrogen to which they
7- menber ed sat urated het erocygke; /
together and to the nitrogen to wh are attached to forma 5, 6 or
7-menbered saturated heterocycle; said kyl, cycl ¢y kyl ,

(C1.6)al kyl Kyl gyl, Het, (d-6alkyl)aryl or (ClL 6alkyl)Het
or heterocycI(N e?r) E)Ye%rgﬁiyb%a s ‘substituted with R150; h) NR1210000R122
wherein R121 and R122 is each H, (Cl 6) al kyl , (CB 7) cycl oal kyl,

égllksl) Y lam (%5:3 7%%%"&@4’%?"‘3%%"2? ﬁ'%l&”wﬁéﬁ o d,L'H%HO'legcloal Kyl |

aryl, Het, (d-6alkyl)aryl or (Cl.6al kyl)Het being optl onal |y substituted
y y

wi th R150; op R12 2 nei.nnR and each Ris
i ndependent | y H, %?%:_ELO %rco %’) %@%O%Erﬁ Rn K%%L'S%H

(C1. 6)al kyl - (C3 7) cycl oal kyI aryl, Het, (Cl_ 6a| kyI Yaryl or

(C1_6al kyl) Sh )g—cl I k covalently
bonded t oget er to $ nPé g8Fd'rg78]da?r'g' r’)éég' hqu{‘&“ﬂﬁglﬁ‘g%“gfagcyc| e, said
al kyl, cycloal kyl, alkyl-cycloal kyl®, aryl, Het, (C-6alkyl)aryl or

(CL. 6al kyl ) Het and het er ogycl exbeirg _opti onal By substitufed with R150; i)
COR127 wherein R127 i gge Z(C3.7)cy 0 Cl. 6) al kyl - (C3.
R2
N
/

C3_7)cycl oal kyl, aryl, Het,
s covalently bonded to R119
@ forma 5, 6 or

nd R720 are coval ently bonded

Cl_6)al kyl -
1

] ) R3

HHa
‘gji))‘\z Agjg)\
R z
E
J b

b llc

R‘\ o

N N
R? \ l = i
=
R3

or
lid

wherein R, R%, R® and Z are as defined in claim 1.



7)cycl oal kyl, aryl, Het, (d-6alkyl)aryl or (CLl.6al kyl)Het, said alkyl,

cycl oal kyl, aryl, Het, (d-6alkyl)aryl or (Cl.6al kyl)Het being optionally
subst i t utwo 0af0114R150; WO 03/ 010140 PCT/ CA02/ 01127 93 j) PCDORAD281mher ei n
R128 is H, (Cl.6)al kyl, (C3.7)cycloalkyl, or(Cl_6)alkyl-(C3_ 7)cycloalkyl,
aryl, Het, (Cl.6alkyl)aryl or (Cl_6al kyl)Het, said (Cl_6)al kyl, (C3_ -

7) cycl oal kyI or(Cl1_6)al kyl -(C3. 7)cycl oagkyl, aryl, Het, (Cl_ 6a| kyl ) aryl
and (Cl1_ 6al kyl ) Het being optionally substituted with R 50; k) CONR129R 30
wherein R129 and R130 are independently H, (Cl.6)alkyl, (C3_ 7)cycloalkyl,
(C1_6)al kyl-(C3_7)cycl oal kyl, aryl, Het, (Cl_6al k{;l ) ar yI or (C1_

6al kyl ) Het, 8&r boThe RiriSowndccBlBihgdp elairoviaveatdinyR bie sdledtetidigpst thergrand t o t he

ni t rogen to ched to forma 5, 6 or 7-nenbered saturated
het er ocycl e, MHS&@ épfé)ﬂ&f 'g%ﬁégl kyl, al kyl -cycl oal kyl, aryl, Het,

(C1_6al kyl ) ar yI (Cl 6al kyI ) Het and heterocycle being optionally
substltuted r I I)Het al |
of which bei ng optl onaT'}aun%% %g[d,?‘@ut e((? ﬂzh%g%mérl-lé?:# ﬁ%%g kc}p/ref erabl y:

- 1 to 3 subisbbutyent s sel ected from hal ogen, N2, cyano or azido; or - 1
to 3 substituents selected from a) (C1_6) al kyl or hal oal kyl,

(C3_7)cycl oal kyl, (C2_6)al kenyl, (C2.8)al kynyl, (Cl 6)

al kyl - (C3_7) t§cl o'&h¢<9¢mpwnld astoraiviodh C@m%wabllejnl% ubstonGited with R160; b)
OR104 wherein R104 is H (ClL. 6alkyl) or (C3.7)cycloal kyl, said alkyl or
cycl oal kyl optionally substituted with RL60; d) SR108 SOZN(R' 08)2 or

S2N( R108) C( O)-R7 08hab@nedundesgcordiRpas clagm 1Dnﬁb¢remo%n$ DjﬂaH (C1_6) al kyl,
(C3.7)cycloal kyl or (Cl_6)alkyl-(C3_ 7)cycloalkyl, aryl, Het, or both R108
are coval ently bonded together and to the nitrogen to whi ch they are
attached to 12r m dhaggorspandaccerdivigde st dt wharcitRHe selecteg diog: Hsarlggemkyl

cycl oal kyl n I Wt h
Ric0: o) N EpRES i Paftro BAGHA S, 1 RenBstelRh) BPRR KidiiSlc R "o
8112 is H, (Cer)ceyladlksryl,aryl @CBetﬂ);wmnﬁélwsybstltlmmB ‘owheeinrg m@efmed R115
is (Cl1_6)al k% or (C3_7)cycloal kyl, or both R111 and R112 are covalently
bonded together and to the nitrogen to which they are attached to forma
5 6 or 7-marrbered1mgm@ﬁié@nheiegﬁcmim@,hai@%, NPkyayano, @gig oal=RYH) Nin.d

heterocycl e bei ngcaRi)RIRE | Yaiih BEEIINH)REIH ) BKGO0r
- 1 to 4 substituents selected from:
a) (Ci.) alkyl or haloalkyl, (Cs.7)cycloalkyl, (C..g)alkenyl, (Ca.g)alkynyl, (Ci.6)
alkyl-(Cs7)cycloalkyl, all of which optionally substituted with R'®°;
b) OR'" wherein R'™ is H, (C1.ealkyl), (Ca7)cycloalkyl, or (Cy.g)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cq.calkyl)aryl or (C.salkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (Cialkyl)aryl or (Cysalkyl)Het being optionally substituted with
R150;
¢) OCOR'® wherein R'® is (C1.)alkyl, (Csz)cycloalkyl, (Cy.g)alkyl-(Cs.
7)cycloalkyl, Het, (Cy.salkyl)aryl or (Cisalkyl)Het, said alkyl, cycloalkyl, aryl,
Het, (C.salkyl)aryl or (C,.calkyl)Het being optionally substituted with R™°;
d) SR'®, SO:N(R'®), or SO,N(R'*)C(O)R'* wherein each R'® is
independently H, (Cy.g)alkyl, (Csz)cycloalkyl or (C+.¢)alkyl-(Cs 7)cycloalkyl, aryl,
Het, (C1.calkyl)aryl or (C,.calkyl)Het 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, said alkyl, cycloalkyl, aryl, Het, (C.
salkyl)aryl or (Cy-salkyl)Het or heterocycle being optionally substituted with
R15°;



f) NRL16COR17 wherein 8116 and R117 is each H, (Cl.6)al kyl or (C3_

7)cycl oal kyl said (Cl1_6)al kyl and (C3.7)cycl oal kyl being optionally

subst it utwo 03/0114R160; g) NR118CONR119R120, wherei n R118, PRIAS\20012R120 i S
each H (C WD 03/010140 PCT/ CA02/ 01127 94 6)al kyl or (C8.7)cycloal kyl, or
R118 is covalently bonded to R19 and to the nitrogen to which they are
attached to forma 5, 6 or 7-nenbered sggurated heterocycle, or R119 and
R720 are coval ently bonded toget her and to the nitrogen to which they are

ttached to f t het | kyl ,
cycloalkyl . and " RRNEOB bl it Gratld) Sl PHREN [Pk )
N:?izllcxxxdmzzl V\hfa;)eym%dﬂg’lylﬂhrylszléﬂ, (C(1.€élk36))aa3}l on{C@flkﬁ%t?érwyﬂﬁﬁall—l;m Sgal d

a and cycl oa n na e i s
RIS or N K24y 298edr G5yl ARt otV BEot e RRE A 1o ar

§C1. ?ﬁl ky![) ?r ( CRLakkyltHieta ICODR oo Smgmﬁmmyenané“m(mg)emw ;gosbo_nged el
ogether to form .S a ,
cygl oal kyl and hesg%%?é’r %‘WEQ‘? 72ﬁ¥89? EF’F% gfgéﬁﬁ(‘ﬂd)’t‘rﬁl Cié%o; i )y
COR127 wherein ngaTkyl)ﬂeHorb@thjﬁ)‘airidyn“?ome(c&a@atwyowaadi ldglethesaﬂmditoahlsyl and

| oal kyl bein otonall bstit n R128
LR 6yl kot FEposel wies Eeg aradfiachedlafommiens b i saturated

(C3_7) cycl oal kyl b@tert@yaptsm@tkylycyambmyu buyt, elét WCt aikghaai or (@mgélﬂy))ﬁet or
CONR129R130 wher ekn R129 % ﬁll‘e | ndependentdy H (Cl. ) al kyl or
(C3. 7) cycl oal kyl , "OPrIsy¢IR PQPQQPE‘?R? ottt WBK‘/QI ently bonded toget her and

to the nitrogen tg Mhi1é®oRHéWharrem nt‘mfdwatﬁ tscéafcﬁrrm@;}alkﬁ (cgnc%ndawbered
saturated heterocycle, said al é eré‘ oal kyl and heter éd e
kyl rE

optional I'y substi {erelNu el fh (%@5‘3’9%‘0"0%(%@8(3’ 'éeﬁsﬁjid (C2‘1
el NCR162) 5, IR (G BycloaRly 3?‘?52’@@}‘05%"“%'@{43’1”' A e
each R162 is | ndef%ﬁﬁ'éﬂi"ﬁ%l bﬂ'”g(oéiorlﬁ"éﬁk%“wt?@:@”“‘lﬁycI oal kyl or (CL.

6) al kyl - (C3_7) CbePNFK!PbOI\M""’hM’hN@@iﬁ RITeRUOYAY R"Wlisyeall:ﬂ’l‘ﬂ‘?@ SaR@gcher and

to the nitrogen to whic re attached to form
)cycloalkyl (C1 6¥alkyl -(Cs7)cycloalkyl, aryl, Het, (C,.¢alkylyaryl 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;

said alkyl, cycloalkyl, (Cs.s)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Ci¢alkyl)aryl or (C;.
salkyl)Het or heterocycle being optionally substituted with R';

h) NR'™'COCOR' wherein R and R'# is each H, (C1.g)alkyl, (Ca.
7)cycloalkyl, (Cq.6)alkyl-(Cs7)cycloalkyl, a 6- or 10-membered aryl, Het, (C;.
salkyl)aryl or (Cyalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
(C1salkylaryl or (Cy.salkyl)Het being optionally substituted with R'®%;

or R is OR™ or N(R'*), wherein R'? and each R'* is independently H,
(Cy.salkyl), (Csz)cycloalkyl, or (Cy.)alkyl-(Cs7)cycloalkyl, aryl, Het, (C4.
salkyl)aryl or (Cysalkyl)Het, or R'?* is OH or O(C1.¢alkyl) or both R'®* are
covalently bonded together to form a 5, 6 or 7-membered saturated
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Hét, (Cqpalkyl)aryl or
(C+-salkyl)Het and heterocycle being optionally substituted with R'*;

i) COR'™ wherein R is H, (Cy.¢)alkyl, (Ca)cycloalkyl or (Cy.)alkyl-(Cs.
7)cycloalkyl, aryl, Het, (Cy.salkyl)aryl or (Cy.calkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (Cy.salkyl)aryl or (Cy.salkyl)Het being optionally substituted with R'®%;



a5 6 or 7-nenbered saturated heterocycle. 13. The conpound according to
claim12, wherein R2 is selected from aryl or Het, each optionally
nonosubstwouwse1er di substituted with substituents sel ect edTfdaen12he gr oup
consi sting of: hal ogen, haloal kyl, N3, or a) (Cl.6)al kyl optionally
substituted wth OH QC1.6)al kyl or S02(Cl_6 WO 03/010140 PCT/ CA02/ 01127
95 alkyl); b) (Cl.6)al koxy; e) NRL1l' Rlla wherein both R111 and Rll2are

i ndependently H, (Cl.6)alkyl, (C3_7)cycloalkyl, or Rl2 is 6- or

10- nenbered aryl,. L1 4¥d 1. oth R111
and Rl 12 are ZOV%E@QFF@ B?%'é’ d&g{ﬁgrﬁ)aﬂﬁﬁg& ngcﬁoealﬁérgﬁtﬁéé}a&yléeﬁhl ch they
Kyt oyl oal K T”‘E’?‘ﬁ'”‘" i (m@k’??”f O v pet . baina ont s onal |
subgt | t u%/_ed Wi t% ﬂ%c’[?éhﬁ)("8F(¥3’1'§)a&>1/(é1'7)8¥9}/ﬂ5¥£§%| o ﬁé?l@q n&%@‘?@fhd eac%
e s 3 o Y e
ni t rogen- cont ai ni gcﬂ)é\{':g & (‘f‘ftr@re“?k:‘ 118" %Hg?%qr}ge @: E)é%ylﬁfcoﬂ kyl ,
go% ( ?;iaESYLyf’i 8l 6g<|tpe¢élkwi(os 7)dybloé1®ylﬁér¥/' Heg(C: L@ky@aw k<c1

The conpound accoqaﬂﬁyﬁ et g E‘P%F;n Pﬁg%}ﬁ_&r%%"wﬂygg\l ?'?/‘i! m@P%ﬁé"ﬁ"YA t@a{@%

optionally nmonos utlﬂfrbgéru&)em@f theljy a%fabh@u tbctom] tafs SL&BEﬂméMBQrTeG sakaeded from
the group consistin tionally

substituted with ger a‘& S@%'%;ICVB'P%%Q?'@}{ Cyc' Fﬁy"i"ylcﬁl (?@fmﬁl Iqkoxy, and
e) NR111R112 whergg 1@al%ﬂ)‘l-fbtBﬁ&he@%&y@éb@ﬁg@pﬂhﬁﬁ@@@uﬂ@ﬂbﬂeﬁ with (CL_6) al kyl ,
O (L Byl Ryl e ‘arg Hilo (TRl A F6irom Y et LA T PSS gt her
and to the nitrogqbstiRitethigPRENNhefdi®RE? IsasiBReE form a nitrogen-
containing heterocycle, -1 teoaé: rs]utg)sf’utuse%’ltsdse?llalc%(e%l fi’on? hCalléjgaelnkNOQ, cano oral_zk? o ozriI kyl -
- 1 to 3 substituents selected from:
a) (Cy.) alkyl or haloalkyl, (Cs.7)cycloalkyl, (C..g)alkenyl, (Cag)alkynyl,
(C1.6) alkyl-(Cs.7)cycloalkyl, all of which optionally substituted with R,
b) OR' wherein R'* is H, (Cy.alkyl) or (Cs.7)cycloalkyl, said alkyl or
cycloalkyl optionally substituted with R*®°;
d) SR™®, SO.N(R'"®), or SO.N(R'®)C(O)R'"® wherein each R'® is
independently H, (Cy.g)alkyl, (Cs.7)cycloalkyl or (Cy.¢)alkyl-(Cs.
)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 heterocycle, said alkyl, cycloalkyl, aryl, Het and
heterocycle being optionally substituted with R'®®;
e) NR"'R""2 wherein R"" is H, (C1.)alkyl, or (Cs)cycloalkyl, and R'"2
is H, (Ci.)alkyl or (Cs7)cycloalkyl, COOR'""® or SO,R""® wherein R''®
is (C.6)alkyl or (Cs)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 hete'rocycle, said alkyl,
cycloalkyl and heterocycle being optionally substituted with R'®;
f) NR"'°*COR""” wherein R""® and R""" is each H, (C1)alkyl or (Ca.
7)cycloalkyl said (C4.g)alkyl and (Cs.7)cycloalkyl belng optionally
substituted with R'®°;

g) NR'CONR"'°R'®, wherein R'"®, R'"? and R'® is each H, (C;.



aryl or alkyl-Het; or being optionally substituted with hal ogen or: -
or N(R162)2 , wherein R161 and each R162 is independently H, (Cl.6)al
or both RA623arm4coval ently bonded together and to the niPCrag@n0tia7whi ch

they are attached to forma nitrogen-containing heterocycle.

OR161
kyl ,

WO 03/010140

PCT/ CA02/ 01127 96 15. The conpound according to claim 14, wherein R2 is

phenyl or a heterocycle .
of which optionally substituted as defined in cl

N~ NN HS- and all

selected from f4-"\\NN / NNOSHONJ NON

aim

H B, Qoo PN O Hﬁ-%%wﬁ%vﬁv&%%ﬁ“&*?'""““%8%4?"“?%0&?9%6' NEREO T n1

\ &G/ \ UI N/ |

[thehilogent td witich el\are attadhed/to Yorid a\b,N6 dr Nnblﬁibier‘ed\

/ H

SSS\/lys0- N N~ '!atu$at§d\1e%r§cycl%,mﬁ"d\£nd R255R bvald le bordst! | 2N

together and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, and
heterocycle being optionally substituted with R®;
h) NR™'COCOR™ wherein R™" is H, (C1.s)alkyl or (Cs.s)cycloalkyl,
said alkyl and cycloalkyl being optionally substituted with R'®°, or R'2
is OR' or N(R'*), wherein R'? and each R'?* is independently H,
(C1.salkyl) or (Cs)cycloalkyl, or both R'™* are covalently bonded
together to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl énd heterocycle being optionally substituted with R'®?;
i) COR' wherein R'? is H, (Cy.¢)alkyl or (Cs;)cycloalkyl, said alkyl
and cycloalkyl being optionally substituted with R'°;
j) COOR™® wherein R'? is H, (C1.¢)alkyl or (Cs)cycloalkyl, said
(Ci.5)alkyl and (Cs.7)cycloalkyl being optionally substituted with R
and
k) CONR'*R™® wherein R™ and R' are independently H, (C.
e)alkyl or (Cs7)cycloalkyl, or both R'®® and R are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and
heterocycle being optionally substituted with R’
wherein R™ is defined as 1 or 2 substituents selected from:
halogen, CN, C,.salkyl, haloalkyl, COOR™, OR'™, N(R'®?),,
SO.N(R'®),, NR'™COR"®? or CON(R"®?),, wherein R" and
each R'®is independently H, (C+.)alkyl, (Cs.7)cycloalkyl or (Cs.
s)alkyl-(Caz)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.

13.  The compound according to claim 12, wherein R? is selected from: aryl or

Het, each optionally monosubstituted or disubstituted with substituents selected from

the group consisting of: halogen, haloalkyl, Ns, or

a)

(Cie)alkyl optionally substituted with OH, O(C,.s)alkyl or SO5(C1.¢



S S\ ~~ S ~~ HN HN HN N HN WO 03/010140 PCT/ CA02/01127 97 s \ s s \ HN
HN HN S\ CQN=NDb-NN HCO.S,-, sue,-, NS HNHN HNHNHN N HN N co
NN ~ NWBN3BINIIN H HNN OOHN HNOOOI/ [/ 1 [/ | @echdAogniikH2 NH2
N2 HBC CH3 NN H/ I NI \NIT \N\NI HCOCH3/ Y"NNNIiIN&N NN N Cl

F CF3 N3 NH2 NH2 NH2 Ove OV iNiN NMYN N O N(r) ~N
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alkyl);

b) (Ci.g)alkoxy;

e) NR'R™2 wherein both R™" and R'"?are independently H, (C1.¢)alkyl,
(Ca)cycloalkyl, or R'' is 6- or 10-membered aryl, Het, (C.¢)alkyl-aryl
or (Ci.s)alkyl-Het; or both R and R 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-
aryl or alkyl-Het; being optionally substituted with halogen or:

- OR™ or N(R'?), , wherein R'®" and each R'%?is
independently H, (C1.s)alkyl, or both R are covalently
bonded together and to the nitrogen to which they are
attached to form a \nitrogen-containing heterocycle;

) NHCOR™"" wherein R"' is (Cy.s)alkyl, O(C1.¢)alkyl or O(Cs.)cycloalkyl;

i) CO-aryl; and

k) CONH,, CONH(C.salkyl), CON(C;.salkyl),, CONH-aryl, or CONHC,.
salkyl-aryl.

14.  The compound according to claim 13, wherein R? is aryl or Het, each
optionally monosubstituted or disubstituted with substituents selected from the group
consisting of: halogen, haloalkyl, or
a) (C1s)alkyl optionally substituted with OH, O(C1.)alkyl or SO,(C;.
salkyl);
b) (Ci-s)alkoxy; and
e) NR™R™2 wherein both R™" and R'"2are independently H, (Cy.)alkyl,
(Csz)cycloalkyl, or R'? is 6- or 10-membered aryl, Het, (Cie)alkyl-aryl
or (Ci.e)alkyl-Het; or both R'"" and R""? 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-
aryl or alkyl-Het; or being optionally substituted with halogen or:
- OR™ or N(R™?), , wherein R'®" and each R'® s
independently H, (C1.)alkyl, or both R'®2 are covalently
bonded together and to the nitrogen to which they are
attached to form a nitrogen-containing heterocycle.



|l S~ ,O/MN NH2 NH2 , , , , , , WO 03/010140 PCT/ CA02/01127 98 OO NH NH
OlI\ OI\ Ol o and 17. The conpound according to claim 16, wherein R2 is
selected Woaa1@ 0 N\ NON NCOS SLSLo 0S S N/ NRCI/GaeoRzS==0 S
NOH S S2, S\ N/ S HNHNHNHNVSHN NI NN \' S H2N/N~ LO/O ~~"
' V'V 1T I NNNVNHNG&GNH2 ONHI1 I I/ H2CHB FOw CF3 CH3 NNN\ I N

L--N / NNO 96

15.  The compound according to claim 14, wherein Bz is phenyl or a heterocycle

selected from:

O0OQonNCo0
0 O @EZ»

as defined in claim 14.
16.  The compound according to claim 15, wherein R? is selected from:
H, Br, CH= CHg,

@ @ 5@50%04@%

e \ N N
d </Nj/ S\g/N N\S N\\i\?/v‘ N\L% (% 4;»\ é

, and , all of which optionally substituted

H S
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Cl N3 NH2 Ove NH2 , , , , , , WD 03/010140 PCT/ CA02/01127 99 N 'O and
18. The conpound according to claim 17, wherein R2 is selected from s\ N~
\' V'V N1 WOSBH10M@A5N 0=s=0 1 0 0 "-O OH CH3 &NH2 N N N PRHEZAGRB11@NVe F Cl
N\ S~ SHN HNNUINON N NH2/ , and 19. The compound according to
claiml, wherein R3 is selected from (C3_7)cycloal kyl, (C3.7)cycloal kenyl,
(C6_10) bi cycl oal kyl, (C6_10)bi cycl oal kenglz, 6- or 10- nenbered aryl, or

Het. 20. The conpound according to claim 19, wherein R3 is

(C3_7)cycloal kyl. 21. The corrpound according to claim20, wherein R3 is
cyclopentyl, or cyclohe 22. The conmpound acc /%T@ tos 1, wherein
Y is O 23. Theg oun§: cdrdlngto claim1l, in Z| , V\/nerei‘n
R6 is H (Cl_ 6) ng Wit h: malo hydr oxy,

optionally bstitut

carboxy, am ne,Ci 6 al Xoxy, Cil | ko Lc rbonyl /and Cl1_6Yal kyl ami no; or
R6 is ClL 6 al kylaryl op ally 1i\|tu ed . hal oge yano nitro,
Cl 6 al kyl, Cl/6hal oal kyh—Cl_6a owvl , (CH ° V\D 03/ 01

PCT/ CA02/ 01127 100 6- CCIR 7, (CHZ) 1. 6- CONR’ ) 1. 6-
-(CH2)1-6-NR 7COR8, -(CH2)1-6- \
o ' NN )Z ):
);?/‘ . ): \ HN HN

HN 3:\ v HN HN 8
@‘ N 8 N N‘>
Jooo= e e O
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NHSO2R7, -(CH2)1-6-OR7, -(CH2)1-6-SR 7, -(CH2)1-6-SOQ2R7, and

-(CH2) 1_6- SO2NR7R8, wherein each R7 and each R8 is Hor Cl1L 6 alkyl, or Z
i s NRORLOWwwaweim each of RO and R10 is selected from H, PCIi@Gakkory, or
Cl. 6al kyl optionally substituted with hal o, hydroxy, carboxy, am no, Cl.6
al koxy, Cl. 6al koxycarbonyl, and Cl1_6 al kyl am no. 24. The conpound
according to claim 23, wherein Zis OH opgOQ(Cl. 6al kyl) or Zis NROR1O
wherein RO is Hand R10 is H or Cl-6al kyl. 25. The conmpound according to

claim?24, wherein Zis OH 26. A corrpound sel ec from conpounds of
formula: O R2 Al Z R3 wherein A R3andZ re as defined bel ow
Cph. . AR R3Z 101 ........ N - enY~ ..... ycI ohexyl ....... OH
102 [ NH cycl ohexyl OHf [/ / 3 3 03 NH cycl o H O 104 NH

cycl ohexyl i OHS / ~ 3 E 1 119l S NH Br .oycli hexyl e e

106 N-Me cycl ohexyl OH V\D ) 03/ 010140

) ) , and

The compound accordmg to claim 16, wherein R? is selected from:

J“<§0/5O%J§'€§ Foo
SEEAGR L



108 N-Me~ cycl ohexyl OH; 109 N-Me -N cyclohexyl 3 CH; ......... w

........ WL N...... _._ e e e
. ... ___WOO 0301014110 NH cycl opentyl oH; ...... 1 1 71 PQTICA02/011N7
............ cyclopentyl OH.....3Q ..... a3 112 N-Me - cycl ohexyl OH

H2N 113 N-Me cycl opentyl OH N HZN 114 0 3cyclohexyl O [ / a OH N 115
N-Me +cyclopentyl ? OH f Ef 116 O cclgpexl OH OHo N 117 s cycl opentyl

OH E N 118 NMe s cyclopentyl OH; N3 3 119 N-Me s cyclopentyl OH; N
HN 120 NMe s , “.gyclopentyl OHN1 3 HNFf ~3 1! [ 31 1
7 o
X
and

18.  The compound according to claim 17, wherein R? is selected from:
St Rodal £
\: @/' N\L\ \Z\S A O=S=o

é@/rééééé

19.  The compound according to claim 1, wherein R® is selected from
(Csr)cycloalkyl, (Cs7)cycloalkenyl, (Ce.10)bicycloalkyl, (Ce.10)bicycloalkenyl, 6- or 10-

membered aryl, or Het.
20. The compound according to claim 19, wherein R® is (C3)cycloalkyl.

21. The compound according to claim 20, wherein R® is cyclopentyl, or

cyclohexyl.
22.  The compound according to claim 1, wherein Y' is O.

23.  The compound according to claim 1, wherein Z is OR®, wherein R®is H,
(C1)alkyl being optionally substituted with: halo, hydroxy, carboxy, amino, Ci.
alkoxy, Cy.salkoxycarbonyl, and C1.s alkylamino; or R%is C,.4 alkylaryl optionally
substituted with: halogen, cyano, nitro, Cy. alkyl, Gi.shaloalkyl, C,¢alkanoyl, -(CHz):-



..... [ T S

e WOOMD L PCTICAOYOIZT
. A L 3
e e .e WD 03/010140 PCT/ CA02/ 01127 102 2 3 f | # 121 N-Me
s ;: ?cyclopentyl ; OH N 21 N-I\/e cyclopwgyl OH S XN HNI 3

S.. o

123 N-Me cyc opent

cycl opent yl Nﬁlsozﬁ @'19255 -QRfVe( CSHz\hN SR c;(@l*b)meﬁﬂ;eﬁ’ @Hd?( Cl‘!z 1I-‘d-5]OQNl‘Il7B8 l O3

126 NMe 3 s
128 N-Me cycl‘%‘ﬁ%’?

ja?o?\atéﬂd SAdnke |9H|_J>er7q.Za|ky’,\l'Ne cyclopentyl OH; 3 HNN

or Z is NR°R™ wherein each of R® and R" is selected from: H, C;.salkoxy, or C;.salkyl

optionally substituted with halo, hydroxy, carboxy, amino, C,.¢ alkoxy, C;.

salkoxycarbonyl, and C,4 alkylamino.

24,

NR°R" wherein R® is H and R'® is H or C,.galkyl.

25.

26.

The compound according to claim 24, wherein Z is OH.

A compound selected from compounds of formula:

O
wz
R% \
R3

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

f"de. A R? Rz

H # ‘ - s & s oo oo oo essoemones 41 g s,

101 | N-Me - _...phenyl icyclohexyl | OH

102 NH cyclohexyl | OH

4444444444444 - U RS S

' 108 NH N .cyclohexyl OH i;

D

S U I T

104 NH _= cyclohexyl OH };
L/

105 NH | Br____ cyclohexyl | OH °;
106 N-Me @% cyclohexyl OH §;
107 | N-Me | vy l|cyclohexyl | OH ;

W
0 . | z

The compound according to claim 23, wherein Z is OH or O(Cy.salkyl) or Z is



129 N-Me S ..

L _c clo ent |
EE3 HZNf E WO 03/010140 PCT/ CA02/01127 103 Cpd. A RRZ. ..,

cycl opentwb o®ei2N 132 N-Me cycl opentyl
~~cycl opentyl OH 3 -

Br T . .....

................

138 S cycl openty

141 O ( cycl opent

134-

1 -

r te .

OH

OH N 3 130 N-Me cycl opentyl
131 N-Me

OH f f

- - - PCTICA0L8B12IN- Me

cPd_ A - - 1&2 7:’N—NE ......... N“(aéc I”OF eni_yl O_l 02N
. -#- . . L I i gy CREC
1& 1351'54_6% Cy - e R GiCyWHeMN 19@ .S\_ .......
yl (BH4 f N 3 =
109 N-Me (/‘N cyclohexyl OH §;
e |
=
110 NH cyclopentyl | OH |;
W
o
...... T N T T eyeonent o
@/\%
o
112 N-Me —\ , cyclohexyl | OH |
i
H,N
113 | N-Me =\ , cyclopentyl | OH |;
M
H,N
14 0o 'y |cyclohexyl | OMe ;
OH o / :

N
TET Wi y r\{ Syioan S
116 |, o cyclohexyl | OH |;

@/\% ?
on | $J
"N
117 N-Me S/§/ cyclopentyl | OH B
L/
118 | N-Me j\:y cyclopentyl | OH |
.
0 H ‘
119 N-Me 8/3/ cyclopentyl | OH |;
S
HN\
120 N-Me s\/\>/ cyclopentyl | OH |;
P
HN




142 ° NH C- cycl ohexyl OH 143 rvWO CN cycl ohexyl OH'1; 3 =\ 3 1CH N

144 E N-Me N cyclopentyl OH; f E :....... .....
......... WO.03/010140 . . . . ... ... PCT/CA02/01127 . ..
............... i WD 03/010140 PCT/ CA02/ 01127 104 i # i
= ... ... ....7.. 109E 145 NH ~/ \ cyclopentyl WOH
146 O N cycl ohexyl C]—I ; Br C]—I‘ I Y, N 147 N-Me \ N !cyclopentyl H fEE ~
148 NMe N ¢ clor &Rk “f G149 zN“CY“CJr"@he Of-apdy Br OH N 150
N-Me™ L. L. /i Hf 7 A conpound sellect ed from'conpounds of
formia: 0 Az G e N4 |cyclopentyl | OH
)\‘ |
N
122 N-Me S/\}/Tw cyclopentyl | OH ;
S
: N
? 1
123 | | N-Me S \"ME cyclopentyl | OH ;
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N
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/ - el A NN L L ARANN BanSAAAMS SoBATR TABMR'S 1 u.m\
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| N
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© 125 N-Me S/\>/ cyclopentyl . OH B

127 | N-Me «_i .cyclopentyl | OH |;
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HN
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S / ,,,,, ,‘
128 N-Me //———O cyclopentyl : OH ;
N
729 e 5 Syoiomenyi | O -
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wherein A R2 R3 and Z are as defined below Cpd. AR2. ... Z 3 e 201 N
- Me phenyl cycl ohexyl OH ; and .. e 202 N-Me 3 cycl ohexyl
OHj . i 8OW®00BA©D10140 PCT/ CA02/ 01127 105 28. A conpounaCraoesent ed by
Formula la: Y AMz R? BK5~L (la) wherein: Ais 0, S NR, or CR; B
is NR3 or CR3; Rl is selected fromthe group consisting of: H, (C1_6)al kyl,
benzyl, (Cl1.6 alkyl)-(C6_ ioaryl), (ClLfp=mlkyl)-5- or 6-nenbered
het er ocycl e havi ng 1 to 4 heteroatons selected fromO, N, and S, and 5- or
6- menber ed heter gietaving-L-to-4-h t'"er""o’at"orrqgs'“sei ecyes fromO, N and S,
wherein said beng zyly a and said heteroatomare joptionallly substituted with

from 1 to 4 substjittent tect-ed—f1 ti‘rc w.é f ng of : COCH,
COO(C1L 6 alkyl) 13L' age?‘l\| Iagnd é_ﬁl; ¥§2¥ |§ﬁy¥e e:i[ed fromthe group
2

consisting of: H haI ogen (C1_lo)4al kY C3. 7) cycl oaI kyI , | phenyl, 5- or
6- menber ed het er peygelt-e—haw g Lj*c 4-het-eroat-oAs—S fromO, N, and
S, pyridine-N ox d'?z §”§9 10- ed |REYEED Mcy ?'ghavi ng 1 to 4
het er oat ons sel ect ed from 0, N and\S, //said phenyl, heterogycle and

het erobi cycl e be|lng optionally sub uted with froml tg 4 substituents

sel ected fromthe 1§8oup tleMsei stii ng@_h;l odeyqlope@(yh al ogken) 3, (CLl_6)al kyl,
I
e

OH Q(ClL.6 alkyl), NH2, and N(CLl.6 2; R3 is selected fromthe group
consisting of: 5¢, 6-|or 7-nhenbere e ocycle having 1ito 4 heteroatons

sel ected from 0, Nzzand—§: Mgm“bnria@(“is’ 7%@%{{@“@%@1‘9
N\ /

135 N-Me —N cyclopentyl | OH I
. N e
136 N-Me / f\{ cyclopentyl | OH |

137 1 N-Me —N cyclopentyl | OH
g - e T T

i 139 N-Me s\ cyclohexyl OH ;
S
N
H,N
140 S cyclopentyl  OH |;
o
L 0 ST JR—— —— eannsas]
P14 O] Vi l\{ cyclopentyt - OH |;
{457 NH N cyclohexyl j OH
; é 7\ Y .
i — A
143 o) N cyclohexyl | OH |;
7 N\
OH L
N A )
144 N-Me N cyclopentyl | OH |;




(C3_7)cycloal kyl-(C1_6 alkyl); Mis N, CR4, or COR5, wherein R4 is selected
fromthe group consisting of: H  halogen, and (Cl1_6 alkyl); and R5 is

sel ect ed Wopmniottieo group consisting of: H and (CL_6 al kyl pCTKavwdoli2s Nor CH;
WO 03/010140 PCT/ CA02/01127 106 ----- represents either a single or a
double bond; Y is O Zis OR6 or NR6R6a, wherein R6 is selected fromthe
group consisting of: H  (Cl_6)al kyl, whgygein said alkyl is optionally
substituted with from1l to 4 substltuents sel ected from OH,
COO(Cl1. 6) al kyl, (ELgb)atkyl —said-at-kyi—being—o 4 onal-ty ~substituted with

from1l to 4 substifuents selected from COOH NHCO(CL aI kyl), NH2,
NH(C1_6 al kyl), NEE-Gat-kyH)-2+—of—a He—t-hef-eof ~ 291 A conpound of
the formula | ac:orgi ng to claim ow a haP%cPeeUtyrcaﬂ%e" acceptabl e salt
t hereof, as an iphibitor of HCV r§plicatien.; 30. A pharnmageuti cal
conposition for the treatment or p ntion of HCV i nf ecti on, conprising

an effective anmolnygola cgnpoundof fqymul cld’l‘feﬁg' gi to claiml, or a
phar maceuti cal | y; accept abl & salt, t hefeof ceuti cally
acceptable carrier. 3. € Bh r i

onposi ti Gn acgording to claim
30, further conpfising inmnonpdul atory agent. 32. The phar maceut i cal
conposi tion according toNclai mi31, wherein said inminonodul atory agent is

selected from a:-,14R-, SN-Me, and wi Nrferoylﬁsopea‘&l | TO®l phar maceut i cal

conposition accofding to claimi3 jonprising ribavirin or

amant adi ne. 34. The pharmaceutiijcal c Si tion according to claim 30,

further conprising apother inhjbitor of HCV pol ymer ase. WD 03/ 010140

PCT/ CA02/ 01127 Q7335 pharmaceutcal- qm« ¢ording to claim
6805 e ?v*’&l'??%%h{vgn il

34, further corrpylsmg an ¥ nhi bit o/ o\ ot hé sel ected from
hel i case, pol yrrefase net al | oprioteage Andj I|RE

149 O N cyclohexyl OH |; and

OH —

| 150 N-Me —N : OH

27. A compound selected from compounds of formula:

“Cpd. | A | R? R | z
LA I S S
201 | N:Me |~ phenyl " lcyclohexyl | OH ;and
i
i

202 | N-Me cyclohexyl OH
* o
| o




36. An internediate of formula (1 a) or (1 b): OO Br-< Al M OPG x~, Al
MOPG BK* L BK IL l1a or 1b wherein A, B, K, L, and Mare as defined in
claim1l, WGBSIH4®r a carboxy protecting group and X i s &CwatAaR/01137. A
process for producing compounds of formula (iii): O AMPGBK ,L (I11I)
wherein A, R2, B, K, L, M PG and X are as defined in claim 36, conprising:
a) coupling, in the presence of a netal 1g® al yst, a base and an additive in
an appropriate solvent, internediate (1 a) according to claim36, with
R2- X. 38. A pkoce Lf fornula (iii), O MOPG
R~ Al K R %CJ”%O(J%??&&%W%CWPW' B, K L, M and PG are as
defined in cI aim 36, conprising: a) coupling, \fn the presence of a netal
catal yst, a base and an additive in an gppro iate solvent, internediate
(1 b) according to claim36, with RAX ,X is as defined in claim
36. WO 03/ 010140 PCT/ CA02/01127122—L®’8 3 rocess according to claim 37 or
38, wherein said netal catalyst is ‘§ 28 from Pd, NI, Ru and Cu. 40. A
process according to claim37 or 38, wherein said(ladditive is selected
from phospmhﬁ@imigand Cu salt, Li salt, amoniumsalt and CsF. 41. A
process accong @?it ngﬂcﬂl 137 or 38, wherein said nmetal is selected from
Li, Sn(Cl_ 6a I qu]:é )3 B(OH) 2, B(OCl _6alkyl)2 and netal halide. 42.
Use of a codeatNB@fr rmula | according to claim1, for the manufacture of

R’ is selected from the group consisting of: H, (Cy.6)alkyl, benzyl, (C16 alkyl)-(Ce.
i0aryl), (Cq.6 alkyl)-5- or 6-membered heterocycle having 1 to 4 heteroatoms selected
from O, N, and S, and 5- or 6-membered heterocycle having 1 to 4 heteroatoms
selected from O, Nand S,
wherein said benzyl and said heteroatom are optionally substituted with from
1 to 4 substituents selected from the group consisting of: COOH, COO(C;.¢
alkyl), halogen, and (C. alkyl);

R? is selected from the group consisting of: H, halogen, (Cy.¢)alkyl, (Cs7)cycloalkyl,
phenyl, 5- or 6-membered heterocycle having 1 to 4 heteroatoms selected from O,
N, and S, pyridine-N-oXide , and 9- or 10-membered heterobicycle 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)s, (Ci.¢)alkyl, OH, O(C1.¢ alkyl), NH,, and N(C1.5 alkyl)s;

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, (Cs;)cycloalkyl and
(03-7)cyc_;loalkyl-(C1.6 alkyl);

Mis N, CR* or COR?®, wherein R* is selected from the group consisting of: H,
halogen, and (C,.¢ alkyl); and R® is selected from the group consisting of: H and (C1.g

alkyl);

Kand L is N or CH;
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----- represents either a single or a double bond,;
Y is O;

Z is OR® or NR°R®, wherein R® is selected from the group consisting of: H,
(Ci.s)alkyl, wherein said alkyl is optionally substituted with from 1 to 4 substituents
selected from: OH;, COOH, COO(C,.)alkyl, (Ci.s)alkyl, said alkyl being optionally
substituted with from 1 to 4 substituents selected from: COOH, NHCO(C, alkyl),
NH,, NH(C,.¢ alkyl), and N(C4. alkyl);

or a salt thereof.

29. A compound of the formula | according to claim 1, or a pharmaceutically

acceptable salt thereof, as an inhibitor of HCV replication.

30. 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 a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

31. The pharmaceutical composition according to claim 30, further comprising

immunomodulatory agent.

32. The pharmaceutical composition according to claim 31, wherein said

immunomodulatory agent is selected from: o-, -, 8- y-, and w-interferons.

33. The pharmaceutical composition according to claim 30, further comprising

ribavirin or amantadine.

34.  The pharmaceutical composition according to claim 30, further comprising

another inhibitor of HCV polymerase.
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35. The pharmaceutical composition according to claim 34, further comprising an
inhibitor of other HCV target, selected from: helicase, polymerase, metalloprotease
and IRES.

36. An intermediate of formula (1a) or (1b):
o}
:I: \fﬂ\ope ,A:I:M*VJ\OPG
Br—, X— |

1a or 1b

wherein A, B, K, L, and M are as defined in claim 1, PG is H or a carboxy protecting

group and X is a metal.

37. A process for producing compounds of formula (jii):

o

(iii)
wherein A, R? B, K, L, M, PG and X are as defined in claim 36, comprising:
a) coupling, in the presence of a metal catalyst, a base and an additive in an

appropriate solvent, intermediate (1a) according to claim 36, with R®-X.

38. A process for producing compounds of formula (jii),

o
p [y opa
\B ’/L
(iii)

wherein A, R?, B, K, L, M, and PG are as defined in claim 36, comprising:

a) coupling, in the presence of a metal catalyst, a base and an additive in an
appropriate solvent, intermediate (1b) according to claim 36, with R*-X', wherein X' is
as defined in claim 36.
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39. A process according to claim 37 or 38, wherein said metal catalyst is
selected from: Pd, Ni, Ru and Cu.

40. A process according to claim 37 or 38, wherein said additive is selected from:
phosphine ligand, Cu salt, Li salt, ammonium.salt and CsF.

41. A process according to claim 37 or 38, wherein said metal is selected from:
Li, Sn(C.salkyl)s, Sn(aryl)s, B(OH),, B(OC;.salkyl), and metal halide.

42. Use of a compound of formula | according to claim 1, for the manufacture of

a medicament for the treatment of HCV infection.



