Title: VIRAL POLYMERASE I NHI BI TORS [err] Abstraci, . An i r,

.~ enantioner, diastereoisoner, or tautoner of a corrpoundlfg%aamégéheed by
formula (l1):whereintAis O S, NRerr], or CRlerr], wherein Rerr] is
defined Rad@hodo146 €Presents either a single or a doubl eppepdosdhisrr] is
selected from 'H, halogen, Rerr], OR[err], SRerr], COOR[err],
SOerr]N(Rerr])[err], NURerr])[err], , CON(Rerr])[err], .
NR[err]C(ORerr] or NRlerr]CCONR[err] ywherein R err] and each Rerr] is
defined herein-,13 is NRerr] or CRlerr], with the proviso that one of A

.or Bis either CRlerr] or CRygiAdproMMERASE HiSiBitors defined berein;Kis N
or CR err], wherein Rlerr] is defined herein;L is Nor CRlerr] wherein

Rlerr] has the same definition as Rlerr] defined above;Mis Nor CRerr],
wher ei n R[ er r [TebaacAiheeivorersdafvertiokon as Rl err] defined above; Y[err] is O

or S;Zis N rr rr r. err erein r], is Hor alkyl or
NR[err] Rl er g ?[T\ﬁﬁér]r%ﬁﬁ]c’%ﬁf%trers ?0 Q%{uf—ﬁf 81??@?%6%8?tﬁh%p UPERP®a salt or a
deri vat i ve 5t heedighlariathoservitahirliharages within tE@y/FINgYiddae] fapiy, yoer estisularly

to HCV polymerase.

BACKGROUND OF THE INVENTION A
About 30,000 new cases of hepatitié C virus (HCV) infection are estimated to
10 occur in the United States each year (Kolykhalov, A.A.; Mihalik, K.; Feinstone,
S.M.; Rice, C.M.; 2000; J. Virol. 74: 2046-2051). HCV is not easily cleared by the
hosts’ immunological defences; as many as 85% of the people infected with HCV
become chronically infected. Many of these persistent infections result in chronic
liver.disease, including cirthosis and hepatocellular carcinoma (Hoofnagle, J.H.;
15 1897, Hepaiology 26: 155-208S). There are an estimated 170 million HCV carriers
waorld-wide, and HCV-associated end-stage liver disease is now the leading
cause of liver transplantation. In the United States alone, hepatitis C is
responsible for 8,000 to 10,000 deaths annUally. Without effective intetvention,
the number is expected io triple in the next 10 to 20 years. There is no vaccine to
20 prevent HCV infection. Prolonged treaiment of chronically infected patients with
interferon or intetferon and tibavirin ié the only currently approved therapy, but it
achieves a sustained response in fewer than 50% of cases (Lindsay, K.L.; 1997;
Hepatology 26: 71S~778; and Reichard, O.; Schvarcz, R.; Weiland, O.; 1997
Hepatology 26: 1088-111S).
25
HCYV belongs to the family Flaviviridae, genus hepacivirus, which comprises three
genera of small enveloped positive-strand RNA viruses (Rice, C.M.; 1996; |
“Flaviviridae: the viruses and their replication”; pp. 931-960 in Fields Viroldgy;
Fields, B.N.; Knipe,-D.M-.; Howley, P.M. (eds.); Lippincott-Raven Publishers,
30  Philadelphia Pa. ). The 9.6 kb genome of HCV consists of a fong open reading
 frame (ORF) flanked by 5’ and 3’ non-transiated regions (NTR’s). The HCV 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-iranslationally
'35 into at least 10 individual polypeptides (Reed, K.E.; Rice, C.M.; 1999; Curr. Top.
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Rice, C.M.; 2000; J. Virol. 74: 2046-2051).

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

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

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

In a first embodiment, there is provided an isomer, enantiomer,
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15  R?is selected from: H, halogen, R, OR%, SR?', COOR?', SO.N(R®)2, N(R*), ,

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

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

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

156,
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15 (Cax)cycloalkyl, or (Cy.g)alkyl-{Ca7)cycloalkyl, aryl, Het, (Cqgalkyaryl or
(Cisalkyl)Het, or both R'" and R"? are covalently bonded together and io -
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cy.salkylaryl or (C..
ealkyl)Het, or heterocycle being optionally substituted with R*°;
20 f) NR"COR™ wherein R"® and R" is each H, {Cr.q)alkyl, (Cs.
' 7)cycloalkyl, (Cy.g)alkyl-(Cs7)cycloalkyl, aryl, Het, (Crealkylaryl or (C;.
salkyl)Het, said (Cy.g)alkyl, {Cs7)cycloalkyl, (Cq.s)alkyl-(Caz)cycloalkyl, aryl,
Het, (Cy.calkyl)aryl or (C1.salkyl)Het being optionally substituted with R™;
d) NR"™CONR'™R'", wherein R''®, R™ and R'? is each H, (C;.)alkyl,
25 (Caz)cycloalkyl, (Cyg)alkyl-(Caz)cycloalkyl, aryl, Het, (Gmalkyl)aryl or {Ci.
) salkyl)Het, or R™ is covalently bonded to R and to the nitrogen to which
they are attached to form a S, 6 or 7-membered saturated heterocycle;
~ or R" and R™ are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered saturated
30 . heterocycle, said alkyl, cycloalkyl, (C.s)alkyl-(Cs7)cycloalkyl, aryl, Het, (C..
salkyl)aryl or (Cyealkyl)Het or heterocycle being optionally substituted with
R15°;
h) NR™!'COCOR™ wherein R'?' and R'? is each H, (Cy)alkyl, (Cs.
7)cycloalkyl, (Cy¢)alkyl-(Cas)cycloalkyl, a 6- or 10-membered aryi, Het, (C;.
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20 nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Cs.
salkyDaryl, (Cysalkyl)Het and heterocycle being optionally substituted with
RS, ‘ )
I) aryi, Het, (C,.calkyl)aryi or {CysalkyljHet, all of which being optionally
25 - substituted with R wherein R'™® is defined as:
- 1 {0 3 substituents selected from: halogen, OPQ;H, NO,, cyano,
azido, C(=NH)NH,, C{(=NH)NH(C1.¢)alkyl or G(=NH)NHCO(C:.
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- 1 to 3 substituents selected from:
30 a) (C,.¢) alkyt or haloalkyl, (Cs)cycloalkyl, Cs.7 spirocycloalkyl
éptionaliy containing 1 or 2 heteroatom, (C,.gJatkenyl, (Cag)alkynyl,
(C1) alkyl-(Cs)cycloalkyl, all of which optionally substituted with
R :

‘b) OR"™ wherein R*™is H, (C,.Gaikyl},_(Cs.y)cycloalkyl, or (Cy.
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efined as s)alkyl-(Cz7)oycloalkyi, aryl, Het, (Cmalkyl)aryl or (Ciealkyl)Het, : |

and R is H, CN, {Cig)alkyl, (Cs7)cycloalkyl or {Cy.)alkyl-(Cs.
s)cycioalkyl, aryl, Het, (C;.qalkyl)aryl, (Cysalky)Het , COOR'™ or
SO,R"® wherein R is (Ci.g)alkyl, (Ca.z)cycloalkyl, or (Cy.g)alkyl-

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

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

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




--1to 3 substituents selected from hal ogen, OPO3H, N% C ang0 azi do,
C(=NH) NH2, C(= NH)NH(CL )al kyl or C(=NH) NHCO(Cl. 6)al kyJan ®to 3
substituents selected from 30 a) (Cl-r,) alkyl or haloalkyl,

(C3.7)cy C37 spirocycl oal kyl optionally contgj r
heteroatg‘lm (‘@ b)al kenyl , (C2.6)al kynyl, (CL-6) al ky?éf’ &?g'kzycmm kyl |

all of which optionally substituted with b) OR 04 wherein R104 is H,
“(Cl-6al kyl), (C3.7)cycloalkyl, or (O ._18 January 2006 WO 03/010140
PCT/ CA02101127 6 6)al kyl - (C3. 7) cycl oai kyl aryl Het, (Cl.6al kyl)aryl or
(CLl. 6al kyl )Het, said al kyl,. cycloal Het Cl-,,aiky[)aryl or

. kyl

(C1- 6al kyl ) Het  bei ng (Pﬁpg‘%ﬁﬁ@%%ﬁ?ﬂﬂé‘%lﬂ"?ﬁtt@ﬂewqu ¢ arg At Y5 wher ei n
R105 is (Cl1-6)al kyl, (@3 sycdrdansybered ﬁtu&)éﬂllﬂé}drecyﬂe,(:{aﬁ:&l@) cycl oal kyl ,
(G 6al kyl ) ar v )ﬁﬁy(l o AR e e BBt bl et CUBMIBRIEHCH 1 Ruco:
d) SR 08, SC2N(R168) 2 @almmmmmp@)bﬂlng@pmumubsmamwmBtf“.l S
Py everoal il oyl el iCdCRR ENHArIPR o Res o bt 3btaRg B 1R o
are coval ently bonded th&Qyﬁ@?’kﬁr( 1@@“1‘1&%%@@@6&@Q‘@rmméﬁ‘b?'ﬁéy are
attached to forma 5 @y Hef, (Uﬁdmﬁtyeﬁﬂoﬁﬁhgélﬁgﬂmét Relelr ¥ddikyl, sai d al kyl,

| oal ky! | 6 (Sh- 62l het |
gglcngaopt/l onztllr I>/y subst |a’§’?fq[1°é'ﬁlaﬂﬁﬁ?“&r'¥?t (%r1§ @awﬁ?rlféfé é‘?‘ﬂg glirolcche
E% g) Fuk kyl , (|C3 7) E:)éilopudriaWSubstht@dwnh 8B samlﬂmmmwmilrem Ftryl, Het ,
a aryl. or 1 , . :
(C3.7) cygﬁ%al iyl or (CI. %K{é&ﬁ“&sﬂ@%ﬁd lng& al@rﬁa%%@%afﬁ(yhy
(C1. 6al kyl )aryl, (Cl- 6@r@te))amt(037)@@mm oyl Hsomml)mmmcn R15 is

I(_éltl 6% ?:llk%gl kgﬁa%fygl&)@gﬁﬁ orﬁ““é@h@r)@(bk%dskyﬁgréﬁnﬁ)ﬁrél%%géé&;}é” aryl,

coval ent | y. bonded togetbﬁ'éq'e é?gyttte[)tqfﬁgn AiSt § gpEmemberedisplifitechey are at t ached
to forma 5, 6 or 7- e bR Fogis akid /B Bycicalkyl, alkyi-cycloalkyl, aryl, Het, {(C.

15 galkyl)aryl or (C,salkyl)Het and heierocycle being optionally
substituted with R"®";
i) COR™ wherein R'™ is H, (Cys)alkyl, {Cs)cycloalkyl or (C..
s1alkyl-(Cs7)cycloalkyi, aryl, Het, (Cisalkyl)aryl or (Cy.salkyl)Het,
said alkyl, cycloalkyl, aryl, Het, (Csalkyl)aryl or {C;.salkyl)Het being
20 optionally substituted with R'®’;

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

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




heterocycl e, ‘said al kyl, cycloalkyl, aryl, Het, (Cl alkyl)aryl or (Cl_

6al kyl ) Het, or heterocycl e bei ng opt i onal I y substl t ut ed SREWAIRIGH 25 f)
NR'6COR117 wherein R116 and R'' is each H, (Cl~)al kyl, (C3_ 7)cycloal kyl,
(C1-6)al E )cycl oal kyl, aryl, Het, (Cl-6alkyl )a

“(CL. 6al k%?@ﬁ o (CL.6)al kyl, (C3.7)cycloal kyl, é“&?‘(‘?zﬁ”’I”(cs
7)cycl oal kyl, aryl, Het, (C1.6al kyI yaryl or (Cl. 6a| kyI)Het bei ng
optionally substituted with R 160; 30 gé NR'8CONR119R120, wherein R118,
8119 and R120 is each H, (Cl1_ 6)alkyl, " (C3.7)cycl oa[ kyl,

- (Cl.6)al kyl -(C3.7)cycl oal kyl { & r r

(Cl-6al kyl )Het, or R118 is C%Qﬁg éhﬁ’sﬁ)@%ﬁdgbﬁ &ﬁ’aﬁéz'%ﬁba%% he nitrogen
t o-whi ch they are attached tNR‘fzanm“‘éoEGOI(mf2)27whm:ﬁbé?‘eﬁH eachr'&ised
het erocycl e, orR19 and R120 03/ 010140
PCT/ CA02/ 01127 7 bonded togeﬁt{1§re'q°<c';1é\r‘1®L *ﬁal&ﬁ (té?" é%[ogké%wﬁ: @%lehey are
attached to forma 5, 6 or (%ﬂ%’ﬁb@'klé@f@aﬂ’lﬁ Htaseicovatenthoropdediogatberd al kyl |

cycl oal kyl s (CL. 6) al kyl - ( C7)Med fﬁ@'nlfﬁében @rmH.oh thi8] are Gltder8d i ngl or (CI
6al kyl ) Het or heterocycle bejn tion gstl tuted wth 5 h)
NR72' COCOR 22 wherein R 121 a‘ﬁ% ’Fgﬁ%f‘? Saé‘i[’t‘ deterqsyes;) al kyl |

- (C37)cycl oal kyl, (Cl-6)al kyl -(C3.7)cycl oal kyl, a 6- or 10-rrenbered aryl,

petyy (Gl sl ol el o oMo A Bler GUARRIY
~optionally su¥ in?*ﬂlﬁ éﬁjsq}ﬁﬂffw me(GmbH(ythaZ@lHyb (Qﬁmgodkyl I‘(IGR 24) 2 wherein 10

R123 and qach, é?ﬁ%ﬁlkéﬁyl' wl%%a@%aﬁ(}ay(d*w d&éoéﬁédyvb)orﬁ) nzaéié/c?égﬁa' kyl, or
(C1.6)al kyl - oal (Cl-6al kyl) ary or
6al kyl ) Het , °6ﬁc1@iaﬂ?1/" -Hel) kyI ) or both R 124 are coval ently

bIOEdFd togFt hlelr< ltcsafcm[m ,&y&loalkyl, Qicy&ioélﬁ}ﬂﬁlﬂﬁl bt St e alkhﬂ:ﬁ?@iﬁgd e, said
al kyl, cycl oal ky a
(Cl. 6al kyl ) Het and™ é’@?’%@sﬂ"%d&éﬁ? mﬁéﬁ O%Ige 'tﬁie"(’%ﬁ%%ci‘?‘f* %‘%{P R160 i)

COR127 Wherein R 2T is H, (Cl 6) al kyl , (Ca.7)cycl oal kyl or
6) ai kyl - (¢57) cycl oal kylg (@,r ?g,,@y, dﬁ&nall%@bs [e&x,‘!,,t).,ar yI or (C1- sal kyI ) Het,
said alkyl, cycloalkyl, O s sRE heran RY i B (B, i Cerromtontn) F e bei ng
(Cws)alkyl {Car)cycloalkyl, aryl, Het, (C,5)alkyl-aryl or (Cy.
eyalkyl-Het; or '
_ - N(R™), wherein each R* is independently H, (C1.¢)alkyl,
20 ' {Cs7)cycloalkyl, (Cy.¢)alkyl-(Cs)cycloalkyl, aryl, Het, (C+.
s)alkyl-aryl or (Cy.e)alkyl-Het; or both R** are covalently
bonded together and to the nitrogen to which they are
atiached to form a 5, 6 or 7-membered saturated
heterocycle;
25 b) OR™ wherein R® is H, (C1.)alkyl, (Cas)cycloalkyl or
(Cie)alkyl-{Car)cycloalkyi, aryl, Het, (Cis)alkyl-aryl or {Cig)alkyl-
Het;
c) SR* wherein R* is H, (Cy.e)alkyl, (Car)cycloalkyt, or
(Cre)alkyl-(Cs7)cycloalkyl, aryl, Het, {Cy.e)alkyl-aryl or (Cy.s)alkyl-
30 Het; and
- d) N(R*), wherein each R is independently H, {C,.g)alky!,
(Caz)cycloalkyl, (Cy.¢)alkyl-{Cs7)cycloalkyl, aryl, Het, {Cyg)alkyl-aryl
or (Cy.g)alkyl-Het; or both R* are covalently bonded together and
- to the nitrogen to which they are attached to forma 5, 6 or 7-




20 optionally substituted with R160; j) tetrazole, COORL20 wherein R128 is
H, (Cl-6)alkyl, (C3_7)cycloalkyl, or(Cl-6)alkyl-(C3.7)BkeneayRY96 aryl,
Het, (C -6al kyI yaryl or (Cl_ 6al kyl)Het, said (Cl-6)al kyI

(C3-7) cy@Pilootke Or (Cl-6)al kyi -(C3.  7)cycloal kyl, ary, fo1127

(Ci-6al kyl)aryl and (CL. 6al'kyl )Het being 25 opti onal I y su stl tuted with
R160; and k) CONR129R130 wherein R129 and R73 are independently H, (Cl-

6) al kyi, (C3.7)cycloal kyl, (CL.6)al kyl-§C3-7)cycl oal kyl, aryl, Het, (d.

6al kyl )aryl or (Cl.6al kyl)Het, or both R129 and R130 are covalently bonded

~together and to the nit ﬁw re attached to 30 forma 5, 6
or 7-nmenbered saturat ecl’ltl eter%%;} earﬂgglpo o kyI cycl oal kyl

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

heterocycl e bgiigy o@lmf‘ Q\fhaidnyn‘sblblsﬁélbé&ﬁﬁzt ﬁ&@w Y@ ﬁ 513&%1@%1' ESS IdEf: ned
e azo al ky

as 1 or 2 sub S .se t ed

hal oal kyl , ucoﬁ&f {‘f 9598 ’yO% Rv@fﬁﬁ e@@@ﬁ@rtﬂ&? witerain7 8 5 SOBH,

al?]{lGl SQiFné?iGQach(Hﬁ&]ndeNérﬂeﬁﬂ@ B, (@QEMIRl@%)@cloarWﬁmmaor CON(R 62) 2,
erein a3l e

(C3. 7) cycl oal é}g %F@f”ﬂhkﬁl "”'?—z% %9‘“‘ ér%iﬂ%“ 'FH??’W'F%'VM@@ are

coval ently bod@i@d (@@g@@helkyl (Endaltad-(Cdrieycoalkyh @e hoth ®“AdndHT dleey are att ached

to forma 5, ccﬁral’éﬁﬂﬂbdﬁﬁém%{;&ﬁ’ersaﬁaw?lﬁ%ﬂroaﬁﬁr%@ﬁ%arg V\tﬁchggg f(égn OR3, with

‘the proviso that one or Bis
sel ect ed fron‘i‘g QG ReERbered spfyigied beteroqyels; 7) cycl oal kyl, (C5. 10
7)cycl oal Kenyl , (Cg, la)bicycloal kyl, (C6.10)bicycl oai kenyl 6- or

10- nmenbered g . al kyl -aryl. .or 1.6) al K I-Het sai d al kyl,
cycl oal kyl , bi cyc?rocgﬁwer&g}‘;??“s {qg%éfam&débnltpg I(E‘ geediaoNe: Het bei ng
optionally substituted with from1l to 4 substituents selected from

hal | t t th: - OR31 SR31
Wﬁe(r)gleﬂ Rsirlng%Hr:@)m(-ééljﬁ_ﬂgg [%ﬁl%an?%é?&%ade? |¥|t| %—I{“ldtel’J ne%dab\c%e or

15 Y'isOorS;

Z is OR®, wherein R® is H, (Cy.5)alkyl being optionally substituted with: halo,
hydroxy, carboxy, amino, Cy alkoxy, C1.salkoxycarbonyl, and C, alkylamino; or
R®is Cy.5 alkytaryi optionaily substituted with: halogen, cyano, nitro, Cy alikyl, Cy.
20 ghaloalkyl, Cy.salkanoyl, -(CHy)y.s-COOR’, -(CHy)s.-CONR'R®, (CH,),s-NR'R?, -
{CHa)1.e-NR'COR?, -(CHg)1.-NHSO,R7, ~(CHy)y.¢- -OR’, ~(CHa)1.6-SR’, -(CHz) 1~
S0;R’, and -{(CH,),s-SONR'R®, wherein each R and each R®is H or Ci.5 alkyl,

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

salkoxycarbonyl, and C alkylamino;

or a salt thereof;

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

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




(C1-6)al kyl - (C3. 7)cycl oal kyl, aryl, Het, (ClL. )alKkyl or (Cl-

e)al kyl -Het: or - N(R3)2 wherei n each R32 is mdependeni/ﬁ{ﬂnﬂﬂf}’@@% 6) al kyl ,
20 (C9_7)cycl oal kyl, (C1.6)al kyI (C3.7)cycl oal kyl, aryl, Het, (Cl_

- 6) al kyl - Cl. 6) al kyl - or both R32 are coval ded

t oget her %%dngmﬁg“é he nitrogen to whi ch they are attachg(g{v%:)cg0 {"Ei}?n a5, 6 or
7-menbered saturated heterocycle; 25 b) OR33 wherein e is H (Cl-6)al kyI
(C3_7)cycl oal kyl or (Ci1-6)alkyl-(C5. 7) cloal kyl, aryl, Het,

(Cl.6)al kyl -aryl or (Cl-e)al kyl- Het; SR34 wher ein R34 is H,

(SO R 8w SRR S e

i ndependently H, (Cl.6)alkyl, (C3.7) cycl oal kyl ,

(CL.6)al kyl - ( GRa v Elohdds 2, 5 Xlhe, s
(CL. 6)al kyl - pq%j R%ﬁatﬁé'yéésvgﬁi 5 ‘f’r ) 8 ‘Jé‘)'('l*sﬁ %H"ér BE to the
nitrogen to V\AH%ﬁHtMé‘i/Cﬁr-B &H ardfe Y’ i&)o,fﬂﬁlﬂrﬁlaoﬁs ﬂ@erbﬁi iF nated; January 2006 WO
03/010140 BCTI CA02/ 01127 9 .nenbered saturated heterocycle; Kis N or CR4,
wherein R4 is_H K Jhal oal k C37) cycl oal kyl or

(C1. 6) al kyl - (&%"/T’WPF%&WW“ thﬁ’gg’i:z& %’ Q 'b*(é@ Bjs éﬁz@gﬁ@mﬁ Kol Mi#1 1 COR4 1
wherein eachCR4Y'is©, andl® icOR thich RE M not L. 6) al kyl), (C37)cycloal kyl or
(Cl-6)al kyl -(C3_ 7)cycloalkyl, or R4 is NR42R13 wherein R42 and R43 are
each independently H (Cl- 6) al kyl , (CB 7) cycl oal kyl ,

(C7_6)al kyl - (andw %pwsmatwmmb@t%mzsmnhs@ym:m,mwanémahw bonded

Logether and W@, KNG MiI0HOYCR &, antICHRY i Riendfeached to form a5 6 or
7- menber ed sat urat ed het erocycl e; 10 i's , wherein R5 has the sane
definition as R4 defined above; Mis N or CR?, wherein R7 has the sane
definition as R4 defined above; 15 Yl is Oor S Ne—

and with the further proviso that when A is CR', R' is Me, R?is ,

B is NR®, R®is Me, K, L, M is 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 CRY, R'is Et, R? is Me, B is NR®, R%is
Me, K, L, Mis CH, Y'is O, and Z is OR?, then R® is not CH,CH:N({Me).;

20 - R

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

Me Me

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

OR® then RG is not Et;

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




Zis OR6, wherein R6 is H, (Cl.6)al kyl being optionally substltuted W th:
hal o, hydroxy, carboxy, amino, Cl -6 al koxy, Cl.6al koxy&deney2006nd C1.6
al kylamno; or R6 is Cl.6 alkylaryl optionally substituted with: hal ogen,
cyano, nigd®Bmideds 6 al kyl, C,. 20 6hal oal kyl, C1-6al kangycamfetdz?) 1- 6- COOR7,
-(CH2) 1. 6- CONR7R8, -(CH2)1-,3-NR 7R8, - (CH2)1-6-NR7CORS,

-(CH2) 1_6- NHSQ2R7, - (CH2) 1- 6- OR7, -(CH2)1.6-SR7, -(CH2)1-6- SO2R7, and
-(CH2) 1- 6- SO2NR7R8, wherein each R7 andqeach R8 is Hor Cl.6 alkyl, or Zis
NROR O wherein each of RO and R10 is selected from H, Cl-6al koxy, or Cl_

- 25 6al kyl optionally substituted with halo, hydroxy, carboxy, am no, Cl-c
al koxy, Cl | koxycarbonyl, and Cl1-6 al kylami no; or a salt thereof; 30
with the provi en Ais CR, R is M, R2is pyridine or B is NR3,
R3is M, K L, CH Y is 0, and Zis OR6, then R6 is not H, and with
the proviso that en Ais NR, R is H R2is phenyl, Bis CR3, R3 is 18
January 2006 WO 0 50101%? PCT/CAO@/QllZ? 10 5 phenyl, K L, Mis CH Y s
0, and Z is OR6, then Re f&Mdtis (R dhis MpdistG, Br'é\ﬁrs\') i3 Ragndibien A is S,
R2 is brom neQRB et ARBnotRE;is Me, Kis CH L is CH Mis CR7, R7 is Hor
Me, Y Is0, and Zis OR6, then R6 is not H and with the proviso t hat when
Ais 0, Ris H Bis CR3, R3is phenyl, K, L, Mis: CH Y is 0, and Zis
OR6, then R6 ¥ withtthefurtherdravigoihativdiep AdyNBY Ft‘lruaﬂi Ritiec, Bis SRER%is R is M,
R2 is pyriglin [ i Y is 0, and Zis
OR6, then Fth%odt:ﬁl\lbe%:n?\?m@LY %&'Sgﬁér pr OVI s&wfﬁat when Ais CR, R
is M, R2|s" N,/ Bis NR3, RBis M, K L, Mis CH Y is O and Zis

OR6, then R6 ar@mmtthdihrthé@r@iyé tN&tWﬁeﬁhQ‘s ffm'f hh%rH W@é/br%?aylt ﬁ?écﬁ“hﬁ‘“ Ais CR,
R'ISCH,RZISh Kbﬁ ﬁ‘-ﬁ% CH, O" and Zis
oR6, then R6 TENGINE Ki§ PRl Gl (Mhisy 'Fd?M?eY 'ﬁ%?u'%@“tﬂéﬁ"mmm is CR, RL

isEt,R2islMe,B|sNR3 R3is M, K L, Mis CH Y is O, andZ|sCR6
then R6 is not CH2CH2N(Me)2; 20 and with the further proviso that when Ais
OH R2is M, Bis NR3, R3is .M, Kis N Lis CR5, RBis M, Mis CRY,

R7is OH V1is O, and Zis OR6 then R6 is not Et;

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

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

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

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

OR®, then R®is not H.

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




25 and with the further proviso that when Ais NR 1@? “‘f"f}(/g%ds Br,
is CR3, R3 is 18 January 2006 WD 03/010140 11 PCT/CAOZ/ 2 Kis N L

is CR5, RBis M, Mis CR, R is Br, Yis 0, and Zis OR6, then R6 is not
Me; and with the further provisothat when Ais NR, R isH R isd, B
s CR3, RBis 5 E, Kis CH Lis CH Mis CH Y is O Zis OR6, then R6
Is not Me; and with the further proviso that when Ais NR, R is H R2is
phenyl, Bis CR3, R3 is phenyl, Kis CH Lis CH Mis CR7, R7'is M, Y

is 0, Zis OR6, then R6 is not Et; 10 and with the further proviso that

~when AiIs NR, R isH R is Ow, Bis CR3, R3is Ow, Kis CH Lis N M
is CH Y is Axcowing toaifiest engct iiren ismeovidedraptisammer, giianfiomere f urther proviso

t hat when A i fFm CH, Mis CH,
Y is O, and s‘f‘bre%hé' ﬁ"tau@gbfg not dl\g/énd T%AYES ftglﬁhutlek(ebfurther provi so
that, when Ais NR Is H R2is: ,thenR6|s not H , Bis
NR3, R3 is cyclohexyl, K, L, Mis CH Y'MIS 0t Zis 18 January 2006 12
According to a first aspect, there -fed an-4 soner, enantiomner,

di ast er eoi soner, ‘or tautonmer at? und,)] represented by formul a (II) 0
wherein: Ais 0, Sor NR, wherei 'K°¢§el ected fromthe group
consisting of. H (Cl_6)al kyI optijfonal I'y substituted with: -hal ogen, OR',
'SR" or N(Ri 2)2, wherein R11 and e&h R12 s i ndepenggntly H, (Cl-6)alkyl,
(C3_7) cycloal‘@é (Cl-6)al kyl-(C3.7)cycl oal kyl, (C, - 6) al kyl -aryl or (C

6) al kyl reifaryl or Het optionally substituted with. R 0; or both
Rl2ar e coval eqisley, PerdrY whegst Reks saRetedrdPerélPamRisting ¥hHCIT, ARy ar e

optionally substituted with:
-halogen, OR™, SR or N(R*?),, wherein R"' and each R'? is independently
H, (Cis)alkyl, (Cs7)cycloalkyl, (Cy6)alkyl-(Cs7)cycloalkyl, (Cy.q)alkyl-aryl or {C;.
g)alkyl-Het, said aryl or Het optionally substituted with R or

both R*are covalently bonded together and to the nitrogen to which they are
both attached to fqrm a 5, 6 or 7-membered saturated heterocycle; |

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




both attached to forma 5, 6 or 7-nenbered saturated ?)gkl roc C#&}Q R2 is
selected from H, halogen, R21, OR21, SR21, COOR21, S ?@?}% (R22) 2i
CON(R22) 2, NR22C(O) R22 or NR22C(O) NR22 wherein R21 and each R22 is

i ndependent | y H, (C 4.)al kyl, hal oal kypz (C2-6)al kenyl, (C3.7)cycl oal kyl,
(C2.6)al kynyl,.P, 7)cycl oal kenyl, 6 or 10-nenbered aryl or Het, said R21
and R22 bei ng optlonally substltut ed with R2D, or both R22 are bonded
toget her to for m a€)5SQCORE whemimBEY isdCiealiur E:eitytioalin dEybksyCih t he

ni trogen to which e o 1to 4
, _S:Jbst?t uents s:al ec?‘g}é%ﬁ ﬁ(glmH%gﬁéggﬂ?a%&ﬁ@-}etﬁ%gﬁwa@ic%%,ﬁ@l, :’NH) NH2,
C(I NH% Ng( fCl) al kyl) Id;et, (C(m&lk})l)‘dﬂw (C:l;dse)lwl)bbelébeng optldnallpsulthuM\InthJﬁcz -
sel ecte rom a 10
spi rocycl oal kyl op | onal Iy K‘K nﬂﬁ?r@% ﬁb{gﬁﬁ&?@egé‘aﬁg??n 13CQSZZISG) al kenyl ,
\(Nn C3. ﬁ) Cyf|50a| lklenyl mde(riéﬁ??raﬂyldl 1§91 s)alky, @Cs;%)cwdlda}ﬂy* X%E?Wdcaﬂbmalkybbm .of

i ch optiona swher el
(C1. 6al Eyl ), y @F éﬁf‘ﬁ@f}%r& ?%%y%&egﬁ%%&s are %Vg%gﬁ)g?qgf? aryl,
Ee;: Egi ga: ty: gartygetber a(rﬁ]to&wlﬂ(tycbgeﬁe? wgsxalthb)edtrla)alttaclmﬁdb mlinky'.ﬁ,,ﬁ ?r ?gr yl, -

, a ar ein n uted w
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(C3_7) cycl oal kyI , s(alﬁgtl)eﬁ‘ryl@f kylsalk@iHet of hetgrdegelt bging opiidnaily 6@istitdddayith) ar yl or
(C1. 6al ky, 1] 1gi, al kyl, cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or

(C1. 6al kylog Het be| g’ optlonally substituted with R150; d) SR108,
S02N(R 0S) 2 or SOW(NRU&;‘&W@R‘WHH akein(aR , ycloalkyd of (TigRMkyHEt |y H,

(SO (5 ISR i I e R .

together and to t RRIky, (COgSBIcERYIMIA(CH)E! RAkACHSC Hed (€ l, 6 or
7- menbered saturlat)%le]‘g,l ir(]eterog Y ( 1t5) KWYC@P@C ?‘5"‘? (a%?{nygal—rgt (C1_

6al kyl Yaryl or (ci® H?‘Hqugﬁ h%"t%@%ﬁ: M"@rﬁ@%g'%ﬁ%mﬂ {48 subst i t ut ed

\(/)virt ?Ciofs)ﬂgfg S e) Nﬁyé:oa%ﬂg?r\ggﬁz@kmmycloélkﬁg an?ﬁheﬁ)(ehé%}ﬂygﬁ&@g@ cycl oal kyl
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(C1. 6) al kyl - (C3 7)1%6@59% %Mt'ch th‘éﬁ(ﬁé“& aﬁ'&hed (@f%nﬁ%'é%'&r@’tr)iémber@@%aﬁ&é‘{éﬂ) Het
COOR15 or SO2Rl115wherein R115-iS§ (ClL.
heterocycle, said alkyl, cycloaikyl ary}/ [Het (Cisalkylyaryl or (Cmatkyi)Het or
heterocycle being optionally substituted with R*®;
200 f) NR"COR" wherein R"® and R"" is each H, {Cy.s)alkyl, (Cs7)cycloalkyl,
(Cm)alkyl-(ng)cycloalkyl, aryl, Het, (C,salkyl)aryl or (Cysalkyl)Het, said (Cs.
“s)alkyl, (Ca)cycloalkyl, (Cig)alkyl<{Cs.7)cycloalkyl, afyf, Het, (Cicalkyh)aryl or
(Csalkyl)Het being optionally substituted with R'™;
g) NR"CONR' R, wherein R'®, R"® and R is each H, {Ci.s)alkyl, {Cs.
25 ' 7icycloalkyl, {Ci)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cygalkyl)aryl or (Cs.
salkyl)Het, or R"® is covalently bonded to R'™ and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;

or R*® and R"® are covalently bonded together and to the nitrogen to which -
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
30  said alkyl, cycloalkyl, (Ci.6)alkyl-(Csz)cycloalkyl, aryl, Het, (Cysalkyt)aryl or (C,.
- galkyl)Het or heterocycle being optionally substituted with R'>;
~ h) NR™'COCOR'? wherein R'' and R'2 is each H, (Cy)alkyl, (Ca.
z7)cycloalkyl, (Cy5)alkyl-(Cs7)cycloalkyl, a 6- or 10.—membel_'ed aryl, Het, (C,.
_ - ealkylaryl or (Cq.¢alky)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
35 (Crealkyl)aryl or (Cy.ealkyl)Het being optionally substituted with R'’;



15 7)cyc[oal kyl, or (Cl.6)al kyl-(C3_7)cycloal kyl, aryl

(Cl1. 6al kyl)aryl or (Cl1_ 6alkyl)Het, or both R 11 and ﬁfggg*ﬁy%%vﬁlently
bonded together and to the nitrogen to which they are attached to forma
5, 6 or 7-nenbered saturated heterocyehe, said al kyl, cycloal kyl, aryl,
Het, (Cl.6al kyl)aryl or (Cl_6al kyi)Het, or heterocycle being optionally
substituted with R150; 20" f) NR1lI 6COR117 wherein R116 and R117 is each H,
(C1-6)al kyl, (C3. r®/elinart3 or N(R'&), whaik\{'Z 003 eZdtc R sdahdependentyH, Het ,

Cl. al kyl )aryl or 016 037 oaIkI,
EC1$aI kzl 2(C)?:_7)c -5 y@é%Fg‘?é’k@é’{?cﬁk%g%%&ﬁ%'%&'ﬁ' h Bal kzl)Het
gill gg ogt :? igal |y Ssuiﬁﬂyaryll&@,égmkylbl-lell{ &R0} dNRirJ@(wmsal l)&Rbak mRWmei n R13,
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6yl k(3. Tyoyaphtaae Bagther (e a: o GhrSaTIaEY Saipraed;
Sﬂ: léﬁ )Fﬁé&y g; e%ﬁ&tdr&cﬁ@;{é@&@tﬂyb{chﬂﬂﬂl@d g}k@l -dytRakkpidatyd HePS(r)ndaﬂMyl)wrbrt 0
het erocycl e; or Ri% aﬂﬁﬁ”ﬁﬁ?ﬁﬁ%’“ﬁ%’i’%ﬁ? IOBBWC%@S&H%&[VH@ and to the
nitrogen to which,j dorRe¥ M@euawﬁ®ﬁqa,9)afm (@ﬁ?cﬁclo@lkﬁbr?&[}ﬁhﬁ%{&d

turated het le: 30 said alk
(G 6)al kyl - ?:é"%icy@p@;sw@;%' Faf ol oe HIkHgte 4 s, st

. 6al kyl) Het het .
o2 Kyl ) e OF et @ifdiey @ RekikrABt (C (makxlme% Bbm? 'obhﬁr%ﬂY‘%BdﬂtdfﬂcﬁQﬁh R¥

7)cycl oal¥yl , (CLI)GPRR - whgren 83/% !Sdél@y@)a'kﬂ &= v)ﬁvclqaﬂsmw)éﬂwﬁ(ﬁw Het ,
(R Q2L )ary! SiciikaSoUkuih ELahgli FIENbIoE, 88 (0o 0
optionally substi UW@%'WtQﬁ(@%E@W @7)33%9%\‘39 agﬂoidetlfz’ée@lkyl)arﬂzlnﬂéCeRlzs or N

(37 eycl oal kyl . "SI Befig S B iAo WAPROR 00 Mt

aryl, Het, (Cl
6al kyl Yaryl or (Ck) gONRI% Fne%whesemm%nda r@mdep@peewwya%}a yoBh R124

e ey 5% o RARULIC I PP e i PR o g r o
(Cl1- 6al kyl)aryl oralkyiHed dapojret aan ?eareroo@a}lemtb' booded togptheoaed toythe
et 00 141 Bty W ERVRT PSSR BIG  ort il ko
(Cl1-,.alkyl)aryl oetef@yci®asaiy hlkietycloaliyd alaYIkAyCIpalkgjcargiath I(C1.sa&wmryl Het ,
(S1ba ) 20, ol bl o BEARARRL S Wil (1 150
or (C1. 6) abkyl ( C31) aryl, Het, (C,salkyl)aryl or (C,salkyl)Het, all of which belng opt:onally
substltuted with R'; a nd
wherein R™ is def‘ ned as:
- 1 to 3 substituents selected from: halogen, OPO3H, NO,, cyano,
azido, C(=NH)NH,, C(=NH)NH(C.g)alky! or C(=NH)NHCO(C, ¢)alkyl;
25 or
- 1 to 3 substituents selected from:
a) (Cy.6) alkyl or haloalkyl, (Cs.7)cycloalkyi, Cs7 spirocycloalkyl
optlonally contalning 1 or 2 heteroatom, (Ca¢)atkenyl, (Cag)alkynyl,
(Cy6) alkyl-{Csr)cycloalkyl, all of which optionally substituted with Rt
30 . b) OR' wherein R'™ is H, (Cysalkyl), (Cs)cycloalkyl, or (Cy.e)alkyl-
" (Caz)oycloalkyl, aryl, Het, (Cysalkyaryl or (Cyealky)Het, said alkyl,
cycloalkyl, aryl, Het, (Csalkyl)aryl or (Cyealkyl)Het being optionally
substituted with R
S ¢) OCOR'" wherein R'® is (Cy.6)alkyl, (Caz)cycloalkyl, (Crg)alkyi-Cs
- 35 " " 7eycloalkyl, Het, (Cqgalkylaryt or (Cygalkyl)Het, said alkyl, cycloalkyl,




7)cycl oal kyl , aryl, Het, (Cl-6alkyl)aryl or (Cl-6alkyl) sal
(Cl.6)al kyl, (C3_ 7)cycloal kyl, or(Cl-6)alkyl-(C3_7) cﬂg‘%mqb‘saryl . Het,

(Cl.6al kyl)aryl and (Cl_ 6al kyl)Het being optionally substituted with

- R150; k) CONR129R130 wherein R129 and1$330 are independently H,

(C1-6)al kyl, (C3- 15 7)cycloal kyl, (CLl.6)al kyl-(C3..7)cycloal kyl, aryl,
Het, (Cl1 al kyl)aryl or (C1_ 6alkyl)Het, or both R129 and R130 are

coval ent | y bonded t ogetandrHatn(Citakyllagy! OMQﬁsaﬂgé)lhlet beinp ioptiornalegubstiwtesit t ached
to forma 5, 6 or 7-ne reeb. saturated heterocycle, said al kyl,

cycl oal kyl, al kyl -cycl oal'kyl; aryl, Het, (d salkyl)aryl, (Cl1- 6al kyl ) Het
and het erocycl e bei ng cptSRARSONRIBstdr SNRBEO)REdhe2h cichR'Plis Het |

Cl- 6al kyl I Cl-
SUbstituted wth RiSo; RAESAIEH Gerlg® LCRRcaR R CEIRERSs
substituets sel ected f)cpclvalkydlavgeket, mwkyl)anm;(cwalhylmetmbotb R'€@re\H) NH2,
=NH) NH( C1. 6) al kyl tit t
L o8 e B A el ol
.spirocycl oal kyl “opti omtad:r;eddofctrm and rﬁgorl?-memﬁemdtsahmatedﬂnpte(@ele)sd|d<enyI
C2%) al k |, Cl- | |
Subst | tut et v th Rubo: U BTN PR CLeatBay §J@%@@H%§H<§P? ’
Eg ZS) ICKC: ;)al klyl OEC(1 ﬁéteﬁ)cablla;blemg(dﬁﬂo?wymbsmwtéww;ﬂr Rf
a ar or a clo
(CL.ral kiﬁl )ar§| or (C18 gy'ﬁyﬁ H&“:"bbeé'?ah 1 Jr )a&h%?'@ (Céﬁﬁ%‘%{‘?ﬁ"ﬁ?%%‘%th R160:
% 7000?1)0 Cﬁgamelrel uefloé)%gﬂe(@)cﬁﬂ@lﬂwlagyl (1{301(015@@!)9@! &rydcmél@l)ﬂell ?nﬂyl (G_
cycl oal>/kyl , 1% :]anua’rykz "a'lé% @F )%/’Jkyl )C @Mﬁkwgﬂvf&l@ﬁ)cyc!oa}/ﬂcyl
(Cl- 6al kyf) Het bei ng opiyi, ¢ia) (Q(seﬁlqhéltyl K(D%mel)mﬂ ICFORDS OICBOMQﬂherem
SO02N( R108) 2 or SO02N( R rein each @W‘i@ i.nd nde ly H,

RL0
(Cl-Qal kyl, (C3.7)cyc %,3.);'%((( w)a!ky‘(@fl?)ﬂaPWﬂ’ﬁ(réﬁw PR ryl,
Het, (Cl.gal kyl)ar)4 OHef, %1Myhymm1&mmthorﬂs&ﬁmvgndw%keentIy bonded

together and to the nitrogen to I ch are attached to forma 5, 6 or
7. rrenbered sat ur at ed he? qg@y@prédedstgggherand to the nitrogen to which they are

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

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

25 ' g) NR"™CONR'"R'®, wherein R*®, R"® and R120 is each H, (C;.
e)atkyl, {Car)cycloalkyl, (Cys)alkyl-(Cs7)cycloalkyl, aryl, Het, (C;.
salkyl)aryl or (Cysalkyl)Het, or R is covalently bonded to R*® and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered.
saturated heterocycle, or R™? and R' are covalently bonded

- 30 togethér and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C4.
s)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cy.¢alkylaryl or (Cyalkyl)Het or

“heterocycle being optionally substituted with R'®%;
o ‘h) NR'COcoR% 2 wherein-R12 and R'? s each H, (Cre)alkyl, (Cs

35 - 7)cycloalkyl, (Cy6)alkyl-(Cs.7)eycloalkyl, a 6- or 10-membered aryl, Het,




al kyl, cycloal kyl, aryl, Het, (Cl-6alkyl)aryl or (CI. 6?)1'8%%&?&9&’1

. heterocycle being optionally substituted with R160; 1 2 wherein
R11 is H (Cl-6)al kyl, (C3_7)cycloal kyl or (C1_ 6)alkyl-(C3.7)cycl oal kyl,
aryl, Het, (Cl.6alkyl)aryl or (Cl-6al kg§)Het, and R 12 is H, CN,

" (C1-6)al kyl, (C3_7)cycloal kyl or (CLl.6)al kyl-(C3_7)cycloal kyl, aryl, Het,
(C1. 6al kyl )aryl, (Cl-6alkyl)Het , COOR115 or SO2R',9 wherein R115 is
(C1-6)al kyl, (C3_7)cycl @akiigylandor (Qialio) ek \shid(a83/, tydyakyaiiytycloaiyl,, 15

Het, (Cl.6al kyl)aryl 1.

coval ((ant |y bo%d)ed %/ogetﬂ&lcﬁgﬁZét’%lk%'ﬁagmr?r?ﬁsﬁagﬁlmeﬁ%\ﬁﬂg%‘f’%%l@%lé%é'ﬁ’teqtached

to forma 5, 6 or 7- mendmﬁ’rﬁ?f“ mmﬁﬁ@ﬂ‘zﬁaﬂ MRy ethereirs R dandédchl R™ is

cycl oal kyl, aryl, Het, ["g k%ﬁ%@ kﬁo@]) @%@% &eterocycle

bei ng optional Iy substi ?pee(f' W Y Qﬁﬂ% €n R'6 and

R 17 is ea&h H, (CL.6) aj)tyeloalk{aryl, Hé},c(gzggauql)wlqr(c1_salkyl)|1et or R is OH or

Gal ky) ) Hot, a1 @ { C1- 6) NGy Tieebotn e, aresgyaigitly BontEl togefer bTorma 5,6

: f)Cl 6) al kyl - (|C|3 7) C)l;cl oar kinemberysaturdded hetefby€ial dajd dlieyl ydycloalkyiGlikybal kyl ) Het
ei ng optiona substituted w rein

R118g RI10 and RI2 is cHERe & '&ﬂeg%glﬂ?%ﬁa’%&'gﬁmﬂﬁ(\?lhe%mycg

R AN Z%Cé‘ihgﬁ'@‘ﬁp“°“"e‘”niﬁb“ﬁ%‘§d%RE”"G""' 19 hnd 1o rogen
to which { ey are attac'h&sno'g %’:sg @%F&%@%@P 'oaﬁ‘gé’f@éa@ﬁi

het erocycl e, or R19 anchegag‘,dgoawa ?@Wtqml;é{kﬁﬁﬂd@q@.ghlkﬁbﬂ@t Rgid afity] to the

_nitrogen to which they are attach nmenber.ed saturat ed
het erocycl e, said al kyI°y°'89'5Y'o%EVk§7'Pt (¢ walkyidand o {Featies)Hetdeinosptieraly “ary| |
HeL t('[Clt GSI kyl%a%ygoors@gﬁcﬁ%glwlmﬁet or het er ocycl e bei ng opt :Qi)ggl ly
substituted wi - - - an is
each H, (Ci-6)alkyl, (®iet%°¢)@99% |wt5¢rem B%ileH)(§M<)9!k¥1(@3?)P¥‘ﬂ%'FYbal kyl, a
€12 0y IR o0 Y qruapdclopyaraio 0 A S sl KLkt
~(cC1-6al kyl )aryl or (Cl sama@h)pm (Chei/qygoaibmqs&%m)a%ykifbslowlmiéﬂ amtlﬂﬁtmeo

-or R122 is OR123 or F(Tcgﬁ )g,\@géﬁd @i‘%@f’@pﬁe ?%g& dﬁ%%sdb%ﬂhféﬁ%@uwmt ly H,

(CL. 6al kyl ), (C3-7) cycl

k) CONR‘ZQR"‘0 wherein R and R™ are independently H, (C;.

20 sjalkyl, (Cs7)cycloalkyl, (Cq.g)alkyi~(Cs.z)cycloalkyl, aryl, Het, (C,.
ealkyl)aryl or (C,.satkyl)Het, or both R'?* and R™ are covalently
bonded to'gether.and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyl-cycloalkyl, aryi, Het, (Cs¢alkyl)aryl, {C,salkyl)Het and

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

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

35 R®is selected from (Ca7)cycloalkyk;




-5 7)cycl oal kyl, aryl, Het, (d-6alkyl)aryl or (Cl-6alk Het 26 6R124 is OH
or (QCL.8al kyl) or bot h R124 are coval ently bonded toéé QOrm ab, 6
or 7-menbered saturated heterocycle, said alkyl, cycloal kyI al kyl -
cycl oal kyl, aryl, Het, (CL.6alkyl)arylZeor (CL. 6al kyl ) Het and het er ocycl e
being optionally substituted wwth R 60; 10 i) COR727 wherein R127 is H,

(CLl-6)al kyl, (C3_7)cycloal kyl or (Cl-6)alkyl- (C3_7)cycloalkyl, aryl, Hot,
(Ci1-6al kyl)aryl or (Ci-6al kyl)Het, said alkyl, cycloalkyl, aryl, Hot,

(C1-6al kyl >aw%é§1m@ewmwz hlaﬁ;ge gaﬁkglahélbfalkﬁt{@%?b e ¥ (). RLF i O;

~]) tetrazole wherein R cycl oal lgyl 15
or (Cl. 6) al kyb)am%))@yquJai'&f' Iy R waogxr‘ orﬁé% QQB @aN C)QRywhalfem each R
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o, 2 R i by 4

6al kyl ) aryl togetrer asd kkijie ningen & whishithextare aliachertia fame 2@l 7ememperedonded
t oget her and n to which they are attached to forma 5, 6 or
7- menber ed sa%tgfha%gg&% g(?gcycl e, said alkyl, cycloalkyl,

.al kyl -cycl oal kyl, aryl, Het, (Cl.6alkyl)aryl, (Cl-6alkyl) Het and 25

heterocycle Pel N @RS \Qﬂé’rleinyR@ﬁE%é E%S@e%uﬁéhé%ﬁ%eﬂ?f@&%ﬁb% R76 is defined

as 1 or 2 substituents select from tetrazole, halogen, CN, Cl-6alkyl;
hal oal kyl , COOR161, SO3H, SR161, SO02R161, OR161, N R162 162 162 162 ( )2r

e e 1 BRSS9 e s AT pe ool s2 |

(CL1. 8) al kyl - (CS 7)cycl oal kyl; or both R 162 are covalently bonded toget her

and to the nkﬁ% OF a,%l?f?ﬁln%%'lézlqy@g}éll@gtge %E;?@ﬁg@ %dg;ts{étgfeg‘rv\(ﬂ;th5haig HRidroxy,

7- menber ed eter
(C3_7) cycl oatdpbxy, 8 mlnmmataa&ogo@asalmykamgnyuamd@Rzajkyimceanﬁm ¢s H,

_ha' ogen.  (Claflah¥nondf QBbiitites WitPrdbgt ' 9ald Hlira®E, { &ty ¢, shatoaliy, C:.
-salkanoyl, -(CHZ)H;-COOR’ «(CHa)1.6-CONR'RE, {CH,)1.-NR'R®, {CHa):-NR'COR?,
«(CHy)1.6-NHSO,R’, -{(CH2)16-OR’, {(CHy)1.6-SR’, {CH2);6-SO,R’, and -(CHy)1.6-
- SO,NR'R®, wherein each R” and each R®is H or C alkyl,

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

or a salt thereof.

Alternatively, in a second embodiment, there is provided a compound represented
by Formuta la:

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




~6)al kyl -(C3_7)cycloal kyl; or R4 is ORbl or SR41, CCR41 NR41W1 wher ein

each R41 is independently H, (Cl-6)alkyl), (C3.7)cycl o I

(ClL.6)al kyl-(C3_7)cycloal kyl; or RA is NRA2RA3 wherein R42 and R43 are each

i ndependently H, (Cl-6)al kyl, (C3_ 7)&ycloal kyl,

(C1l-6)al kyl-(C3_7)cycl oal kyl, or both R42 and R43 are coval ently bonded

~together and to the nitrogen to which they are attached to forma 5, 6 or

7- menber ed saturat ed heterocycle L is N or CR5 vvherei n R5 has the sane
definition a % ed above; rein R7 has the sane

definition ab I§1Pe éﬁeF am BHYoHP C%ﬁ'%'“@%“ %@ﬁ@w*@'n@w’w)@s 6) al kyl

bei ng opti onghtyy, (G:umkyi)tﬂabedmmﬂerediadt@ocﬂ&wdfaomg1 to g delemabmsam no, Cl-6

al koxy, Cl al al kyl aryl

opti o%al ly suégst |cff?(§n?§’n d@%nﬁ% g%éhgé'g%?d%gtefw%c{g&vw 1CfLOk'€I y y

Cl. 6hal oal kyhete@@foms@aiektaﬁﬁyllﬂ O,.N Gf@l-@)l 6- COOR7, -(CH2)1-6- CO\IR7R8

E%H—- g gg;RS wﬁ%)s&rd@ye lZMd hete(o%%)ére@ MF’ &shtﬂt@% 1-6- Of??R?
ere| n eac

and each R8 is H H""g @PO@ tsB&e‘fe 'Nﬁmro%‘é’lnéﬁsﬂnge‘gc@p@ﬁ RO and RO is

sel ected from H, C@me@ahkw)malogen @he @adskedidyl); optional |y substituted with

hal o, hydroxy carboxy, am no, Cl-6 al koxy, Cl_ 6al koxycarbonyl, and Cl-6

al kylam no; of a salt thereof. Alternatively, in a second enbodiment, there
i s provided & 'é6%%‘%H°‘F1@‘t?rﬁ?%‘é}h?%ISt"M/OfFH-rhﬂﬂgan.l(ﬁm}%{hér@wﬁydoalkﬁs 0, S,

NrRéu Ozorcl:sRﬂ-spheByll @d}d%@ﬁm%eéﬁc 13@(&%{1926&1%5 sctech 1RA e‘fo; ; O|m) the
?Cl g al kyl )‘5 95(5’386 %gﬁ%ﬁ B@%eﬁ"ﬁr%&a}@y ehiRgte ﬁéetfrqb(‘f’&'e%?é‘('@g & ons Y

sel ected frohh@erohlomasdie@ed &ood G3-N and 8- nenber ed heterocycle having 1 to 4

het eroat ons sel e%%ﬁg)hfalfyr %Qr C?%II {aﬂg ﬁgte%?k&‘é Ee@cﬂt%p%opﬁﬁ}}%stu d sai d

het er oat om are opt H tuents
sel ected from t h&Vi{§fem d‘r%’b%f!t'iiﬁﬂ‘gs selectetdr the@&&?@“%@l&@l ), hal ogen, and

(CL.6 alkyl); R2Hapgslopsdicn OHOU G ARS, SiH. Mhd®(c, 2! ogen,
(C1.6)al kyl, (C3,7) cydoal kyl, ken phen{e(?| - g)r l-Rﬁrr%arrbér ed éet%%@?cl e having

1 to 4 heteroatonms selected from
_ R” is selected from the group consisting of: 5-, 6- or 7-membered heterocycle

having 1 to 4 heteroatoms selected from O, N, and S, norbornane, (Cy.7)cycloalkyl
and (Cs)cycloalkyl-(C 1 alkyl); ’

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

(C1.5 alkyl);

K and Lis N or CH;




O N and S, pyrid ine-Noxid e, and 9- or 10-nenbered het ero |06ycle
having 1 to 4 heteroatons selected fromO, Nand S, s

heterocycl e and het erobi cycl e being optionally substitut ed Wi t h from1l to
"4 substiwoebmiséel ected fromthe group consisting of: pdddQa8M7

C(hal ogen) 3, (Cl.6)alkyl, OH Q(Cl.6 alkyl), NH2, and N(Cl1l.6 alkyl)2; R3 is
sel ected fromthe group consisting of: 5-, 6- or 7-nmenbered heterocycle
having 1 to 4 heteroatons selected froqg0, N, and S, norbornane,

(C 1.7)cycloal kyl and (C3.7)cycloal kyl-(CL.6 alkyl); Mis N, CR4, or COR5,
wherein R4 is selected fromthe group consisting of. H  halogen, and (Cl.6
alkyl); and R5 is selected fromthe gro onsisting of: Hand (Cl.6
alkyl); K and T ’Fgreﬁ?"g ‘%ﬁ’ afé‘g‘ﬁé’ﬁaﬂg 8%’ WO 03/ 010140 13 -----
represents either a single or a double bond; YisO; PCTICA02101127 Z is OR6
or NR6R6a, whegehn R6 is selected fromthe group consisting of. H,

(Cl-6)al kyl, wherein said alkyl is optionally substituted with from1 to 4
substituents selected from OH, COOH, COQ(CLl.6)al kyl, (Cl.6)alkyl, said

al kyl bei ng ODEIGHﬁaJrh\mSH?WréIER'@%@e%&Hfrf)ﬁqqm-lzéroh?cén g?@@lugngfkﬂe; gct ed
y

- from COOH, NEC%%% gé NH( C1
a salt thereo of B HY S a@'é%%ﬂ'ﬁ?"&%%f”mdc‘ﬁ@rf@m $ tort epstiteents conpound
of fornul a- Gelgstaddiom: QH, RROHRE D, Jaliaf, egcagamfsau%m.@ by A R2R3Z

"150N- MeCH | d of th
formula I, gﬁ%tﬁ@m@ﬂt‘{@g%b&%&g% %tE r°mr Ee’gpﬁie% gﬁsa'g’ﬁ mﬁl bi t or

of RNA depen N ﬁiﬁaﬁ%ﬂﬁ‘?ﬁMﬁeMa vity of the enzyme NS5B, encoded by
HCV.
| or a salt thereof.

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

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

Cpd. A R? R’ Fi
# . .
150 |  N-Me : OH
2\

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

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

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

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




According to a third aspect, there is provided a conpo of tE&Qéorrrul al,
or a pharnaceutically acceptable salt thereof, as an i'fhPBtAd HCV
replication. 18 January 2006 13a In a fourth enbodi ment, there is provided
a nmethod of treating or preventing HCV infection in a manmmal, conprising
adm nistering to the manmal an ef fectdde anmount of a compound of formula
I, or -a pharmaceutically acceptable salt thereof According to a fourth
aspect, there is provided a pharnaceutical conposition for the treatnent
~or prevention of HCV infection, conprising an effective anount of a '
conmpound of fidva faurth embodigrent thsneis perMidediaoagthod atieaiingmdl wewating t her eof , and
a pharmaceut . Ga; . aC . i conposi tions may
conprise an y&%lﬂ b feétri]og\] 'ggﬁﬁ%%’n%%ﬁ%{tﬁ%?%ﬁggtgﬂﬁﬁo aﬁ’%f“'é‘ﬁa?%? addi ti onal

i rmmunonodul ateffestive agenibtsof artompdendnf formum inata pHanbedtitadly aeceptaBle, b-, y-,
and co-interferons. .18 January 2006 14 The pharnmaceuti cal conpositions may
addi ti onal | yséltrsﬁ’ﬁﬁoge an antiviral agent. Exanples of antiviral agents

i nclude, ribavirin and amant adi ne. The pharmaceuti cal conpositions nay

addi tionally conprise other inhibitors of HCV polynerase. The

phar maceut i cACceeing ésa foudmasneslythawds Piovded a phargigpe|tisal campesiiindot or of ot her
agents in th I Sy w8k SAGS I | | opr ot ease
or |RES. Ac?;noériﬁé rt]rhgér{tgrgr)é%r@?% aspeigi:'t%,c hkﬁﬁere |'sng%$oeylg§§§§§]ﬁw?[ﬁ’¥§r nmedi at e of
formula (1 ayompoundibf foymulRd,ior g phaiP@ceutically aCREptable @it therded, and alb

pharmaceutically acceptable carrier.

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

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




wherein K, L, and M are as defined above, Ais 0, S, NRL, or wher ein
Rl is as defl ned above, - represents either a single drgjén%%‘i)(l.ﬁ bond, B
is Wor CR3, with the proviso that one of Aor Bis either CRlL or CR3,
wherein R3is as defined above, PGis H or a carboxy protecting group and X
is ametal. According to a sixth aspec® there is provided a process for
producing conpounds of fornula (iii): ape (iii) wherein A, B, K L, M PG
and X are as fgfd ﬁ%c@&%ﬁmﬁﬁg W?Ern%l r%dﬁﬁorﬂa‘ﬁ éo?nprfésfagﬁﬁﬂnré\%gé! conprisi ng.
a) coupling, In e presence o mePal - Cat ase and an additive in
an appropri aExanw@lswémtlwral agemtsmcludﬁ. Eba(vtml)anelanraeifadlned above, with R? X 18
January 2006 14a According to a seventh aspect, there is provided a use of

a conmpound of forrmula |, for the manufacture of a nedicanent for the
treat ment of THe\phimizeelticaltombpbsitbonk inidyladaitbredly camidrise biher ishibirgsfovi ded a use
of a compound of formula I, as an HCV polynerise inhibitor. In a sixth

enbodi nent , t"I’\%Y@OY'Eerﬁ?%Vl ded a nmethod of treating or preventing HCV
infection in a manmal , conprising adm nistering to the nmanmal an effective

anount of a conpound of formula |, or a pharmaceuti call)é acce tabl e salt
thereof in clwiphamacewicalcompasiisne s1aysdgiionalicegesise an inhi &0r§é

enbodi nent, t r (1 b):
wherein A, B"’E’%ﬂgll_rltﬁ S:Q/\l\‘}redé@egés&c ggsﬁélﬁ%dﬁﬁgngr%ﬁg g{ne?ﬁb%o rgr a car boxy
‘protecting griBES. I n an ei ghth enbodi nent, there is provi ded t he use of the

internediates of forrmula (la) for producing conpounds of formula (iii), 18
January 2006 W). 03/010140 15 rCTI CAQZ/ 01127

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

(1b).
Br— I‘(\j\OPG __(.. jiﬂp@

o b

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

- represents either a single or a double bond,

B is NR? or CR?, with the proviso that oneof Aor B is either CR'or CR?,
~ wherein R%is as defi ned above,

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

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

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

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

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




oPG (iii) wherein A, R2, B, K L, M and PG are as desgrij bed 2 in,
conprising: a) coupling, in the presence of a netal cat |f§9‘ﬂar¥ as, for
exanple, Pd, Ni, Ru, Cu), a base and an additive (such as a phosphi ne
ligand, Cu salt, Li salt, amoniumsalt, CsF) in an appropriate solvent,
intermediate (1 a): 0 OPGla with RR14 wherein R, R3, K L, Mand PG are
as described herein and Xis (bt not limted to ): Sn(G . 6al kyl) 3i

Sn(aryl) 3, ”EA&brdh'lﬁchJ ???\lre)ﬁ&%gct tAdHd B &idel: s@lofé( b%lﬁpodﬂg.o? RrRiipduce

conmpounds of fornula I'n a ninth enbodi nent, ere is provided the
~use of i nter nefai the mapufagiure of a predidansent fpr thedrapioenia HEMV iffeetionl a (iii ), OPG
(ii1) 15 wherein A, R2, B, K, L, M and PG are as descri bed herein,
conprising: b) coupling, in the presence of a netal catalyst (such as, for
exanpl e, Pd, INia/fifth Bubodiugnt, theredsmrovithet susead dicompaundsfifdrmals |,asphosphene
ligand, Cu s I¢, Lli sal t.h . ;?rrrmni umsalt, CsF) in an appropriate sol vent,
i nt er nedi at ea‘zl Yopolgpesasinhigiton,i + h 'ro- X', wherein X is halide,

OS2( Cl: sal kyl ), OSQ2Ar, OS2CF3 and the like, 18 January 2006 WO

03/ 010140 PCT/ CAD2/01127 16 and Mis a metal such as Li, Sn(Cl&al kyl) 3i
‘Sn(aryl)3, B(lbapixth expkodimen there isprovided aimethgd of featingor preyentivg Henpounds of
formula (iii); : i I "%é L&idions The
fol | owi ng defl?fﬁ%ﬁ@n%ﬁgrgﬁﬁg%ﬁ&@%ﬂ%%%ﬁ eté\%g'?@d: Iap%@%@b%er ein, the
terns "(C1. 3)amndukidfa cormpand4f fophiy |, or aphamp@eualsadepiable edltthereofal one or

in _combination with another anti-HCV agent.

In a seventh embodiment, there is provided an intermediate of formula (1a) or

(1b):
M
| ‘Yﬁ\ e
B K’)— A
1a or 1b

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

protecting group.

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

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




I n conbination with another radical, are intended to ne acycljc straight
~or 10 branched chain alkyl radicals containing up to tﬂgg@?“%ﬁéb&and Si X
carbon atons respectively. Exanples of such radicals include nethyl,
~ethyl, p tyl, hexyl, 1-nethylethyl, 1-nethylp I

2- et hyl%&’g%%?ﬁ"}%i, 1-di methyl ethyl . AS used herein, thei’&g}rcﬁ’?""(‘ﬁ%- 6)

al kenyl ", either alone or in conbination with 15 another radical, is

i ntended to nean an unsaturated, acycl i1c5 strai ght chain radical containing
two to six carbon atons. As used herein,“the term (Cz.S) al kynyl" either
~alone or in conbination with another group, is intended to nean an
unsaturated, acyclic straight chain sp Prybloi di zed 20 radical containing 2
to six carbon atons.' As used here_i_gf‘ #a@ " (C3_7) cycloal kyl", either
alone or in conbination with anot heg—tadi cal , nmeans a cycl oal kyl radical
containing fromthree to seven carbon dtons and i ncl udes cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl and;®5 cycloheptyl. As used herein, the
term"(C5.7)cycl oal kenyl ", either alone Or in conbination with another

radi cal , mean¥heigingh&hi BriadeM aydtPE @re apidesatibeddeteini.ni ng five to seven
carbon at ons. corfiftisivg: used herein, the term "carboxy protecting group”
defines protegtin raups _that can be used during coupling and are |isted
in Geene, " rotcg‘%?"ﬂ emgiﬁo%?)sf"?%o a@%‘ﬁma@?%ﬁgwléﬁ*ipr?x?}%?r Ney & Sons,
New Yor k - (8981) Ran@u); hesdaptandaiditive @nah gsa phospyine hesidsCu Silpliegr”, Vol . 3,

Academ c Press, shawni ' af Which are hereby
i_ ncor por at ed byar ef glrng*rrlééaggé%g%%nn%%?ﬁbeg%%b%ﬁ‘%ﬁ%ﬂ%ﬂ )°PCTI CA02/ 01127 17

The a-carboxyl group of the C-termnal resjdue is usually protected as an
ester (CPG that can be cl eaved_t 0./bi ercar boxylic acid. Protecting

groups that can. be used incl ud& ’ Xyl esters such as nethyl,

trimethylsilylethyl and t -butyl, 2) 5 aralkyl esters such as benzyl and
substituted benzyl, or 3) esters that ggan be cleaved by ml|d base

treatnment or ml| equcti ve ns_such as trichioroethyl .and phenacyl
esters. As us# F%«?{’é‘ﬂ'ﬁ,re"fﬁentqgahMa?r’VIPC‘:ar&las'déﬁcr@?dE@B'ﬁ@ﬁﬁgﬂ%@taryI " either

alone or in rbOlicikudio raBn(Cnealitylh Sa@ok)) eretd adidab(OrBa AR B{OITRD ARy, adi cal
contal ni g St g Pdqub& Bompounds of formutla (ii). -

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

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

0
A Mﬁ)\opa
M= | -
'BI K//L

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




carbon atons, for exanple phenyl or naphthyl. As used. g term

het eroatom neans 0, S or N. 15 As used herein, the ter ﬁg'faé—i{ cle",
either alone or in combination with another radical, nmeans a nonoval ent
radi cal by removal of a hydrogen froma five-

seven- rre‘q’ er’é@qsatur ated or unsaturated (including  ar c():rrTg(‘tAl c? ﬁ{at erocycl e
contai ning fromone to four heteroatoms selected from nitrogen, oxygen and
sul fur. Furthernore, "heterobicyclic" gas used herein, nmeans 20 a

het er ocycl e as defi ned above fused to e or nore other cycle, be it a

~ heterocycle or any other cycle. Exanples of such heterocycles include, but
are not |imanddis@ meglsue agindn(Craaiiglen§elrehu BEA P23 i meR! pyrrol e,

t hi ophene,  qRUERKd Froddt¥EampOirds offcRd@®(ie, 1 Hinmi dazol e, isoxazole,
thi azol e, tetrazole, pi peridine, 1,4-dioxane, 4-norpholine, pyridine,

pyri di ne- N-oxi de, pyrimdine, 25 th| azol o[ 4, 5- b] -pyri di ne, quinoline, or

i ndol e, or theethnkEb orscriprioatoFraeywE®oNn O N or 11 '/ N~ N-N As used

her ei n, ”159 tﬁefmt'l'o%s or 1 O-nmenbered heterobicycle" or "heterobicycle"

ei ther alone of 1'n Conbination with another radical, means a heterocycle as
30 defined abBwedoliowingdlefidiiansapply unigesotbrrise nelee] e, be it a heter ocycl e or
any other cycle. Exarrpl es of such heterobicycles include, but are not

I d hi 4, 5-b id i nol,i i ndol h
Foll ovi ng: . 16°SReH JP R BEAEARE e O (e RD Spod " ST kB Bl od nerei n,
t he term " Hetii cdﬁtfzmaitsaa with Bnotber rédicat rdieintddérbloanapacydic bigaightgr 1 to 4
heter oat ofgs Sb?%l%ﬁét?ghéir{ @@I gadﬁ%l}s c@ﬁginﬁﬁgﬁ to Mred; follF ankd i‘@a{mra?&n
e havin

het er obi cycl ato erever possi bl e, selected fromO,

N and S. As resnegtively &xamplenel sush mdicalglinpludgeaty, &%P@@ML&\{' Sf¥nd i ncl udes
fluorine, 10.gBhQEhEe1-rREgIEop, 2ndiiyReippe1, 1 Aimetagethfier ei n, the term

"hal oal kyl" is intended to nean an al kyl that is described

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

containing two to six carbon atoms. -

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

20 radical containing 2 to six carbon atoms.

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

25  cycloheptyl.

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

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

35 _ disclosures of which are hereby incorporated by reference.

~




above in which each hydrogen atom may be successively rlsg,l aced {f% a hal ogen
~atom for exanple CH2Br or CF3. 15 As used herein, the hal i de"
is intended to' nmean any. netal that is bonded to a hal ogen atom for use

ina metgl yzed cross-coupling reaction. Exanple nmet al
hal i des mcfﬁ%e but are not limted to, -Mgd, -CuC, PCﬂEA&E&% and the

like. 20 As used herein, the term"OH" refers to a hydroxyl group. ‘It is
wel | known to one "skilled in the art tr%at hydr oxyl groups may be
substituted by functional group equi vallent s. Exanpl es of such functi onal
group equivalents that are contenplated by this invention include, but are
not limted to, ethers, sulfhydryls, 25 and primary, secondary or tertiary

ani ne;.dAs uierdebce:ramom giohﬁo]iclﬂéhﬂ-teﬂﬁnalrrﬁ"dﬁess sRaly ;ﬁ«htbétbdfsgaﬂnesgéroup |t IS SH
i nt ended wi t hi of ft.he ent 1.nvel enever a " '
or =S gr oup RS FatcaR B Segeds A Aot kER! Pikekneyouny attRlr

appropri at e okedsad ineluds &) alky egiérs suciBGRneBY, HORMRYIsiyer@GBR.FbiBl, 2anuary 2006
V0 031010140 BiERYCARK G2t iy dnd SipbiBESAIG3) ol it boUDSL LUt od”

when applied in conjunction with a radica having nore than one noiety
such as Cl - 6arlegyeddymild bgge @a“@%’i'tl&F"“T’ié‘%d“dﬁ’ﬁﬂ?a"%ﬁﬁi‘teﬁt"?ﬂ‘loﬁ?‘@bpl ies to
bot h noi et i es and ghenhgtt Bstélee al kyl and aryl orHet noieties 5 can be
substituted with the defined substituents. As used herein, the term " COCH'
refers to a carboxylic acid group. It is well known to one skilled in the
art that carbégybechesgndhaytern sy may ter Bubembered al” Bijher flgnepiional gr oup

“equi val entg.  BHABIRARA with aSoifdt hdidts hicaRShroBhRiRdiES bbMahRP bk o At 10 are
contenpl at ed E%/ret his i ventl O{é&%‘ncl ude, but are not limted to, esters,

ani des, boro °'bi’§tP'&§ grexpmple pLgY o ndph led herein, the term "functional
group equivalent” is intended to nean an elenent or a substituted

derivative th%ﬁ?édh tré?ﬁ éérnﬂ?e%r@&gﬁm &l g)b grbqhher el emrent 15 that has

simlar electronic, ybrl I zati1on or i g properties. As used herein,
the term"netal catalyst” is intended to mean a netal such as palladium

(0) or pahbadiasizddBerdifiafie fefm MRSl cled ethdrefvb BOIn@bABPaidwitise in a cross-
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  aheterocycle as defined above fused to one or more other cycle, be it a
heterocycle or any other cycle Examples of such heterocycles include, but are
not limited to, pyrrolidine, tetrahydrofuran thiazolidine, pyrrole thiophene,
coumarin, hydantoin, diazepine, 1H-imidazole, isoxazole, thiazole, tetrazole,
piperidine, 1,4-dioxane, 4-morpholine, pyridine, pyridine-N-oxide, pyrimidine,

25  thiazolo[4,5-b]-pyridine, quinoline, or indole, or the following heterocycles:

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

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




coupling reaction. Exanples of such palladium catal ystsncl ud ut are
not 20 limted to, Pd(Ph3)4, Pd/C, Pd(QAc)2, PdGi 2, ancsl‘stfﬁ’é“ﬁfYZ%".ﬁb
Alternative netals that can catalyze cross-coupling reactions include, but
are not |Jjm o: Ni(acac)2, N (OAc)2i or NC 2. As in, the
ternm"de#@gg@ﬁg%' is intended to nmean "detectabl e Iabe?gﬁgggmféffinity tag”
or "photoreactive group”". The term "detectable |abel" refers to any group
that may be linked to the polynerise or_to a conpound of the present
invention such that when the conpound 1 associated with the pol ymer ase

_ target, such, label allows recognition either directly or indirect[y of
t he conmpound su A e detected, neasured and_quantifi ed.

[

Exanpl es of suc re ] -~ao— , not |inmted
to, fluorescent Tefel'y chleni ne t _Jlabel s | o
enzymati c markers, oactYve 1'sotopes~and af f ni y .

et rif | abel s,

tags such as biotin.
Such | abel s are attached to the conpound or togythe polynerase by well
known met hods. The term"affinity tag" neans ligand (that is linked to
the polynerase or to a 35 conmpoynd-<of t @ ant i nventi on) whose strong
affinity for a receptor can bar 86 VWO, 03/010140 PCT/ CA02101127
20 used to extract froma sol utah~the ntityﬂo which the ligand is
‘attached. Exanples of such ligands include bioti'n or a derivative thereof,
a histidine polypeptide, a polyarginine, an anylose sugar noiety or a

defi ”f? eﬁl g oguieamagﬂlth}rﬁ*-m o%ﬁﬁ&%;&fdr@-rﬁé?ﬁﬂé?é&ii{eter&}éiﬁlrﬁf/iﬁé_*i“ ty t?gsd
are attached taq,he conpou or. .0 ol yner ase - known met hods.
"The term "Sphotf’érr}?g?é?aft%s B‘%‘g‘f}%cm%gn& %{’d§8869f ﬂra{ "f’%’“g%%‘ﬁgf ormed, upon
activati on byhdtergiityclef havimgaio &heletoatheuphareveaposaibtd, seectaedfeon @SN such as a
free radical,,qjexanpl es of such groups include, but are not limted to,
benzophenones, 10 azides, and the like. As used herein, the term
"pharmaceutically acceptable salt" includes those derived from

phar maceut i cahd ysca Grefit, 3 BrmdHRRSMaAE 4 RalSRR-AMX bed inENAIMLEMmOT suitable
bases i1 nchoude hol i.ne.. et hangl am ne and et hyl enedi am ne. Na'', K+, and 15
Ca: ' salls a °“5?'§’6°’E’8ﬁ?8ﬁt?ﬁg?ed to be within the scope of the invention
(al so see Pharmaceutical salts, Birge, S M et al., J. Pharm Sci.,

(1977), 66, lxdi@ed neRGRHRALM FRIoBRFEE Mided &f RESGFAky! that is described

above in which each hydrogen atom may be successively repléced by a halogen

atorn, for example CH:Br or CF,.

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

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

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

80 SOR,or SO:R. |




Preferred enbodi nents 20 A Preferably, conpounds of t rese | nvention
have the following fornula (11): O wherein, preferabl ym%fwgﬂfb%@ or NR .
25 Preferably, Ais NR. Preferably, compounds of the present invention

have t he L,Lng formula (I111): 18 January 2006 WO
PCT/ CACJZ/“E)(%L%@WQ wherein, preferably, Bis NR3. Wth ?‘éé’g;é@%ﬁ?‘& conpounds

of formula (11) and (111), preferably, M Kand Lis CH 5 or N Mire
preferably, M Kand L is CH More pref_F%any, conmpounds of the present

i nvention have the foll ow ng fornul ae: Ila 10 R3 Iib . or lid RO tic 15
R Preferably R is selected fromthe group consisting of: H or

(C .,,)alkyl. More preferably, R is H CH3, isopropyl, or isobutyl. Even
nmor e pr ef er abliys inRndéedthit the ten@iibshitbiet!" yoinesf ppdal iy cotfundtien WikiBa read@alR2: 18

January 2006 0 R 2101 Pref , R is

sel ect ed fromhgﬁgﬁgfeggée?n?ne(l@'-g%fg Iﬁ%ﬁ?f'@%@%%ﬁ‘@aﬁ t%\”)??{ 6 or 1

0- menber ed ar prbsyiutipRepplighiorhsthmoieiesd pabaile inglalky| @AY pctetandietiey| , aryl or
Het is 5  can be substituted with the defined substituents.

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

known to one skilled in the art that carboxylic acid groups may be substituted by

functional group equivalents. Examples of such functional group equivalents that
10  are coniemplated by this invention inciude, but are not limited to, esters, amides,

boronic acids or tetrazole.

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

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

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




optlonally substituted with R20, wherein R2 is defi ned1§sj -1 4
substituents selected from hal ogen, NO2, cyano, azido, 18(35 H2,
C(=NH) NH( C1. 6) a[ kyl or C(=NH) NHCO(Cl.6)al kyl; or -1 to 4 substituents

sel ect edwig@muoigg (CL_5) al kyl or hal oal kyi, (C3-7)cycpeatkatloiizr

(C2-6) al kenyl, (C2-e)al kynyl, (Cl.6) alkyl-(C3.7)cycloalkyl, all of which
optionally substituted with R150; b) OR 04 wherein R04 is H (C'al kyl),
(C3-7)cycloal kyl, or (Cl.6)alkyl-(C3_ 240 7)cycloal kyl, aryl, Het,
(Cl.alkyl)ary[ or (CLl.6a[kyl)Het, said al kyl, cycloal kyl, aryl, Het,

~ (C1- 6al kyl ted with 8150;
((:) OC?R %5) %%Areg?%e)&%g%ﬂl g%léé%m;th%)%@gl ?@a&%@'@ ?{ogi%@%l Eil(JC(la s\)Mal kyl - (Cs_

7) cycl oal kyl , Examplesatsucbdipaas)ingiide *-wln(ocg dedyaliya theweel, adisliding| ky| |

cycl oal kyl, afbcw eptidbda mar ififRd,-ad ds)easn r ni¥iety 6ia 8atinky bpitdpk  bei ng

optionally substitu & 2N 2,.0

SO2N( R 0B) C( d)eﬁ%@a&ﬁg’?’ é‘lsﬂe%ﬁce}‘.‘ Sﬁ’°§‘ gﬁéﬁé"%ﬁw@ﬁw E’teczl 6) al kyl ,

( C3. 7) cycl®al éopipoond ¢r@d the palykgtase 63 wejldyavromekgds.  aryl, Het,

(Cl-sal kyl)aryl or (Cl.6alkyl)Het or both R18 are coval ently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or 7

20 menbered sHUPH SHoRPaE gRUPeMean; JIraik ipatis Epesiymedyiponary| | Het, (C 1
6al kyl )aryladﬁﬁatibﬁbyﬁgﬂkmh)dwbhemgrohpmea mywe&pbmmgu@msmw |y substit ut ed

i U5 Ol B o b o St 1 o
(d -sal ky19 Fm%idearﬁlldlﬂlellmm s H 25 ON, (C1.6)alkyl, (C37) cycl oal kyl or

(CL.6)al kyl - (C3-7)cycloal kyl, aryl, Het, (Cl 6al kyl )aryl (C1- 6al kyl ) Het
, COX"5 or SozR'SwherelanlSi i(«-\é %351 l§3 % oal kyl , or

(C1- 6) a[ kyl - (*34rE\iEreBaine ™ BPW“ Fa“y(aeie 19SA BFY es&?"Se( Cl. Gal kyl ) Het
or both R11l' dunidediid? pleandacaviedilg atdeptdbieicrds amgehdnetoxaanﬁxamplesdﬁe ni t rogen

to which they, suthie Qﬁeéfrﬂﬁuge Eoih réﬂ&o@mufe %Yh@%@&@ﬁﬁkﬁ% Hat ed

het er ocycl e, cl oa or (Cl-
~ 6al kyI)Hei5 d¢e'h hé@*’é@(ﬁ%’%q@"t%m'ﬁje f@tqedfﬁ ntpe §‘Eﬂ9§t°ffth@ﬂ'é’6"%int(ﬂ5m®0 f)
NR116COR" Wrﬂ{aﬂh@ceﬂﬁ&i@dltﬂ Hibe, sm epah JHbnanklsdh) @abkxl 66, Ge, 7) eycl oal kyl,

(.C1. 6) al kyi - Het, (Cl-6al kyl)aryl or (Cl 6al kyl ) Het ,
sai d (Cl- 6)a|'R fpcxflé %%F%‘a'%?%) (C1-6) al kyl - (C37)cycl oal kyl, aryi, 18
'January 2006
' Preferred embodiments
- 20 A

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

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

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




‘WD 03/010140 PCT/ CA02/ 01127 23 Het, (Cl.6alkyl)aryl or 1- 6al Het being
optionally substituted with 8150; g) NR11800\|R119R120,1(8\%/H%‘?63§2‘¥¢?)118, R'O
and R120 is each H, (Cl.6)al kyl, (C3-7)cycloalkyl,

(C1-6) al kyd e3t088340/) cycl oal kyl , aryl, Het, (Cl-6al kyl) ar pér/ehoRoslz

6al kyl )Het, or R18 is covalently bonded to R119 and to the nitrogen to
which 5 they are attached to forma 5, 6 or 7-nenbered saturated
heterocycle; or R119 and R12 are covalgntly bonded together and to the
nitrogen to which they are attached to forma 5, 6 or 7-nenbered saturated
heterocycle; said alkyl, cycloal kyl, (Cl.6)g kyl-(C3_7)cycloal kyl, aryl,
Het, (Cl.6alkyl)aryl or 10 (ClL*6al kyl)Het ¢ heterocycle being optionally
substituted with R150; h) NR 21 i R121 and R122 is each H,
(Cl-a)al kyl, (C3- .7)cycl oal kyl cilie6) allky! - (C37) cycl oal kyl, a 6- or

10- menbered aryl, Het, (G _ 6al LLor (Cl.6al kyl)Het, said alkyl,
cycloal kyl, al kyl -cycloal kyl, aryl, He®, (CLl-6algnyl)aryl or ((Cl. 6a|) kyl ) Het
bei ng optiona u i ikh R150; 15 or R122 is-OR or N(R 24)2
wherein R123 %éreﬁaE%E%%%gﬂﬁdependent ly H (Cl-6al kyl),

(C3.7)cycl oal kyl, or (Cl-6)al kyl-(C3.7)cycloal kyl, aryl, Het, (Cl_

sal kyl ) aryl owifGds2di & ¥hmbBinds 8f 1 ﬁ%g&l ' 0 : both R124
are coval entlyI bonp%ed to E?ﬁherS to _orﬁq)gmgm)tiﬁrg%%ﬁeﬁﬁhgéﬁég's%lf’urat ed
het er ocycl &, Q‘é'?"dMQTWPferag’!YeMoﬁlaRW-,‘s @hkyl - cycl oal kyl , aryl, Het,

(C1. 6al kyl)aryl 20 or (Cl.6al kyl)Het and heterocycle being optionally

substituted wyth R150:. 1) . 1-wherein R127 is H_ (Cl.6)al kyl,
(C3-7) cycl oal Fe %‘P%{"eﬁ’: 8%%’?%7% pre%r&p&arwgp é?\"? thﬁf‘i"é"f”‘”?—lg‘{",““'ag: '
(Cl.6al kyl)aryl or (CL.6alky[)Het& said alkyl, cycloalkyl, aryl; Het,
(Cl-@Gl kyl)aryl or (C1,al&yl t ing opticdhally subgtituted with R150;
25 COOR wherein R 121gz | 1, C3.7 83 ~,0r Cl.6 a! C3.
7)cycl oal kyl , aryl, Het, | kyl )aryl 8t @> | )Het, said
(C1.6)al kyl, (C3- 7)cyclgal kyl, or(CL.6)al kyl F{C3*7) cycl oal kyl, aryl, Het,
(Cl. 6al kyl)aryl and (Cl. 6alkyl)Het being optionally substituted with
- R150; k) CONR729R130 wherein R129 and R130 are hgependently H,

(Cl.6)al kyl, 30 (C3.7)cycloalkyl, (CL.6)alkyl-(C3.7)cycloal kyl, aryl, Het,
6al kyl ) or both,R129 and R 3 are covalently
' to whi &\ they ard| attached to forma

Z

(Cl-6al kyl)aryl or (Ci1_
bonded together and to t
5 6 or 7-nmenbered g2

t,

10 . d R
Ib . ‘ lic

Iid

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

20 R

——




saturated heterocycle, said al kyl, cycloal kyl, alkyl - |.0a ryl, Het,
(C1. . e6alkyl)aryl, (Cl-Balkyl)Het.and heterocycl e bei né%oI ‘P&%g‘?q({;

substituted with 18 January 2006 WO 03/010140 PCT/ CA02101127 24 R15. 1)

aryl, He fdapp! kyl)aryl or (Cl-6al kyl)Het, all of whchaPgiAY optionally
SUbStItUted‘ﬁWIth R150; wherein R 5("is preferably: 5 -11to 3 sugstltuents

sel ected from halogen, NO2, cyano or azido; or - 1 to 3 substituents
selected from a) (Cl-6) alkyl or hal oa‘l.!kyl (C3 7)cycl oal kyl ,
(C2.6)al kenyl, (C2. 8)al kynyl (Cl 6) al kyI (C37)cycl oal kyl, all of which

_ t |1 1

opt i onal ¥, LU Ut St et ot S M R B,
substituted vWO-ineRmG@edaddOSMOBherSmxeﬁlmyIZ(C@f)cmNém%w@(H))iﬁ&08 wher ei n
each H108 IS(%&QQQ&H@% c}’w: Rz()%@é?rl' kxl; de(fﬁédZ%CyC' oal kyl or

(C1-6)al kyl cycl oa . oth R108 are covalently
" bonded. t oget her anh‘ot“cﬁ“?ﬁéue\'?ﬁﬁe!ﬁj@q‘flom lpaan, NRe\evanee adfd.ached to form a

5 6 or 7- SWEWbered(—ﬂ%NH@C@ﬂlFbﬂH&f,%Wl'c@C(% ﬁH@d(aJ.e?]augy@ﬁ oale;<y:\lR ar >\/(I12

Het and heter ocycl % ¢ substituted wt

wherein R111 is H, t& %‘E%\ Sse (i)égm” cycloal kyl, and 20 R1"2 is H,

(C1.6)al kyl or (Caa)zc;csyalkyiar kqwatkmmmaomxyl wewk@yl m@)a&ymyl,maas i S

(C1-6)al kyl -or (CSGHEQ t e covalently

bonded t oget her an ?‘q’?hg&igﬁ& o er I-F& %ﬂgﬂ#?%ﬂm are ached to forma

5 6 or 7- rrenbereob)s@ﬁur‘éﬂt‘%@l" Iﬁ’ett %d?eda&‘yl) (§aﬂ@°‘9ﬂ%¢d°ﬂ@y&lﬁ"@hﬂ%yl and

: heterocych@ bei ng sRtbaRR! dry, Het et Lo R 17

~wherein R1"6 and Fﬁ?? |E\ﬁe<{1§)r t{ ?g H?%ﬁor?ﬁﬁéﬁkﬂ)@le sﬁ@aik&%c;{ﬁ% yl said
(C1.6)al kyl and (c%v' Aety/Gr —e?éhVRW%é%a shie c?ﬁs'swt'm%b%l{bﬁ "H‘F‘é&"“ﬁ\nth R160;

g) NR718CONR 19R' 28'% wherein R118, R 19 and R 20 is each H, (Cl_

¢) OCOR'® wherein R'® is (C,.¢)alkyl, (Ca7)cycloalkyl, (Cy.e)alkyl-(Ca.
neycloatkyl, Het, (C,.qalkyllaryl or (Cyalkyl}Het, said alkyl, cycloalkyl, aryl,
15 Het, (Cy.salkylaryl or (Cysatkyl)Het being optionally substituted with R'%°;
d) SR'®, SO.N(R'), or SON(R'™)C(O)R™* wherein each R"® is
independently H, (C1.g)alkyl, (Cs7)cycloalkyl or (Cy.¢)alkyl-(Car)eycloalkyl,
aryl, Het, (Cy.calkyl)aryl or (Cyalkyl)Het or both R' are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or 7-
20 membered saturated heterocycle, said alkyl, cycloatkyl, aryl, Het, (Cs.
salkylaryl or (Cyealkyl)Het or heterocycle beinig optionally substituted with
H‘ISO; .
e) NR™R"2 wherein R™ is H, (Cy.c)alkyl, (Ca-)cycioalkyl or {Cq.)alkyl-
(Cs)cycloalkyl, aryl, Het, (Cy.calkyl)aryl or (Crsalky)Het, and R is H,
25 i CN, {Cig)allyl, (Csr)eycloalkyl or (Cyg)alkyl-(Cs)cycloalkyl, aryl, Het, (C4.
salkyl)aryl, (C,.salkyl)Het , COOR™ or SO.R'* wherein R'*® is (Cy.¢)alkyl,
(Cs)cycloalkyl, or (Cyg)alkyl-(Ca)cycloalkyl, aryl, Het, (Cyealkytaryl or
(CrsalkyhHet, or both R''! and R"*? are covalently bonded togéther and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
30 saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,salkyl)aryl or (C.
salkyl)Het, or heterocycle being optionally substituted with R™;
f) NR"'COR" wherein R"® and R'7 is each H, (Cie)alkyl, {Ca
7)cycloatkyl, (Cy.g)alkyi-(Cs7)cycloalkyl, aryl, Het, (Cisalkyl)aryl or {C,.
salkyl)Het, said (Cg)alkyl, (Csz)cycloalkyl, (Cy.glaikyl-(Css)cycloalkyl, aryl, -




-30 6)al kyl or (C37)cycloal kyl, or R118 is covalently bo%q‘ed to 9 and to
the nitrogen to which they are attached to forma 5, 6 Or ered
saturated heterocycle; or R't9 and R 20 are coval ently bonded together and
to the ng;d@ ?‘ﬁ to which they are attached to form a FerEafle1iaz TENDEr €
saturated 18 January 2006 WO 03/010140 PCT/ CA02101127 gﬁeterocycl e;

said al kyl, cycloal kyl, and heterocycle being optionally substituted wth
"R160; h) NR721COCOR1 wherein R121 is H (Cl.6)al kyl or (C3.7)cycloal kyl, 5
sai d al kyl and cycl oal kyl being optionglsly substituted with R160 o R722

is OR123 or N(R 2 erein R‘ h, H124

(Cl-6al kyl) or ca‘z"i‘) @Eﬁ"&'ﬁ?%ﬂ* ‘kgﬁ%%ﬂfgﬁp%“@ﬁf SE&?R}'ng%‘gﬁE" onded
together to for m ag)SNHB"GIDNI?"*‘HEPmefee&h RYE, IR Btaad Rt endcHMciORs)alkdj d al kyl |
cycl oal kyl ahd het I h R 60; 1)
COR 27 wherein R12 ‘"’quci? F‘l’l(ﬁg%]gl]k(e?&g}dof@ e ci@éf%@f’gg'ség:( “al kyl and
cycl oal kyl being Oqaﬁwiﬂfﬁildrﬁ"éwb@wlemwmndmﬂo Gf;ltqtble UORRIAS Wiiebr ei n H128

H (C1- | kyl I
'(537) C§/ c o§|) Eyl y betﬁ%y érgémmar fgﬁ.h 5% Gﬁfﬁu{n%gﬂa% sgﬂl?elt&ylllet%ﬂafcle

|
CONRL29R130 wher ei ¢ QH%[’] ﬂf@%ﬁ'@@ﬁ&@%ﬂ@i@mﬁmw thenitrogeg) g kyI or

(&3.7)cycloal kyl, mlcrbmbihr%aﬁchaﬂleb i @ 56 0r Tmsnberilsyturdénded t oget her and
to the nitrogen t?ﬁ |ch they are attached to forma 5, 6 or 7-nenbered

saturated heterocy?'€°Y$% d al kyl, 20 cycloal kyl and heterocycle being
optional ly substi tmmwcymmrsa?m)ambm)nyml ayl, Hel, (Grealkdarylowor - 2

e N S e e T
25 each R162 is i fiieNBREOROR “wherain RE) and§l™ is e, dGedafiaf G or
(C1. 6) al kyl - (C3. 7) s/8baRNKE] Hall-(R9)choibaIee o8- 8r FRMEMBEEY dryl, Het, (C,.

salkyl)aryl or (Cqsalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,

(C1aliylaryl or (Cy.calkyl)Het being optionally substituted with R,

15 or R'2is'OR'® or N(R"™*), wherein R'*and each R***is independently H,
(C1ealkyl), (Cay)cycloalkyl, or (Cyg)alkyl-(Cas)cycloalkyl, aryl, Het, (C,.

satkylyaryl or {C,salkyl)Het, or R'?* is OH or O(Cysalkyl) or both R'** are

covalently bonded together to form a 5, 6 or 7-membered saturated

heterocycle, said alkyl, cycloalkyl, alkyl-cycloalky!, aryi, Het, {C,.calkyl)aryt

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

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

o aryl, Het, (C1_salkyl)aryl or {Cgalkyl)Het being optionally substituted with
R150

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

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

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

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




bonded t ogef her and to the nitrogen to which they are lgbt acheg%go forma
5,6 or 7-nenbered saturated heterocycle. 30 More pref 315‘?3\1/3,’ S
selected from aryl or Hot, each optionally nonosubstituted or

di subst i twih ebivdsd h substituents sel ected fromthe groupcgeasiEiisng of .

hal ogen, hal oal kyl, N3, or a) (Cl.3)al kyl optionally substituted with ON,

Q(Cl-6)al kyl or SQ2(C1,6 18 January 2006 WO 03/010140 PCT/ CA02/ 01127 26

alkyl); Db) (Cl1.6)al koxy; e) NRL11R112 gpherein both R111 and Rll2are

i ndependently H, (Cl1_ 6)alkyl, (Cs-7)cycloalkyl, or R12 is 6- or

- 10-nenbered aryl, jei, (CG. 5 6)alkyl-aryl or (CL. 6)alkyl-Het; or both Rl1
and R112 are coval ent'ly bonded t-ogether and to the nitrogen to which they

are attached to franidHeli (Glpiahader GindalyHey alf efoyhisheeingaptionelly sai d

al kyl',  cycl oal kyl g pafintled WiigtR™al kyl -aryl or al kyl -Het; being optionally

substituted with halogen or. 10 - OR761 or N(Ri 6)2, wherein RY6'" and each

R162 is independent!|y “HeRioR 6isreiegeblvor poth R1fi2 are covalently bonded

together apd to the nit-rog@substitvdhtsdeledcted\roft: Ralogdr, MODeFadorbagen a

ni t r ogen- cont ai ni ng hetoir ocycle; f) NHCOR77 wherein R117 is (Cl-6)al kyl,

AO(Cl.6)al kyl or C3_ 15 7)cycloalkyl; i) COaryl; and k) CONH2,

CONH( C1- 6al kyl ), CON( Ct-18al3apbstiienBGelactediom: or CONHCI Sal kyl -aryl . 20

Still, more preferably,q) (@, sigiorhailioite)asdighREL sRAy dIonOSubst i tut ed
or disubstituted with substituents selected fromthe group consisting of:
hal ogen, . hal oal kyl, ore)3yndCey ARA/(Csdpncioglind: allof wisdraptionald wi th OH,
Q(C1_6) al ky!l or S02(Cl substituted with R '

b) OR™ wherein R is H, (Cy.¢alkyl) or (Ca)cycloalkyl, said alky!
~ or cycloalkyl optionally substituted with R
d) SRS, SO,N(R'™), or SO.N(R'®)C(O)R'® wherein each R'® is
independently H, {(Cig)alkyl, (Csz)cycloalkyl or {Cy.g)alkyl-(Cs.
15 7)cycloalkyl, aryl, Het, or both R'®® are covalently bonded together
and to the nitrogen to which they are attached to forma 5, 6 or 7- -
‘membered saturated heterocycie, said alkyl, cycloalkyl, aryi, Het
and heterocycle being optionally substituted with R'®;
_ €) NR"'R"? wherein R"'is H, (C\.s)alkyl, or (Cs)cycloalkyl, and
20 R is H, (Ci.¢)alkyl or {Csz)cycloalkyl, COOR™® or SO,R"®
wherein R'*® is (Cye)alkyl or (Caz)cycloalkyl, or both R™ and R
are covalently bonded together and to the nitrog'en to which they
are attached to form a 5, 6 or 7-membered saturated heterocycle,
said alkyl, cycloatkyl and heterocycle being optionally substituted
25 with R"%%
f) NR'COR™ wherein R"'® and R™" is each H, (Cye)alkyl of (Ca.
7)cycloalkyl said {C,.s)alkyl and (Cz7)cycloalkyl being optionally
substituted with R*;
g) NR"CONR" R, wherein R"®, R'"® and R'® is each H, (C1.
30 e)alkyl or (Cs)cycloalkyt, or R is covalently bonded to R'* and to
the nitrogen to which they are atiached to form a 5, 6 or 7-
membered saturated heterocycle;
or R'™ and R* are covalently bonded together and to the nitrogen
to which they are attached to form a 5, 6 or 7-membered saturated




6al kyl); 25 b) (Cl.6)al koxy; and e) NR''R112 wherein b Rj#lzﬁ‘@cf R112 are
i ndependently H, (Cl. 6)alkyl, (Ca.7)cycloal kyl, or RIT23e}:

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

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

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

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

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

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

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

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




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

35
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alkyl);

b) (Cye)alkoxy;

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

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

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

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

7icycloalkyl;

i) CO-aryl; and

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

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

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

b) (C.g)alkoxy; and

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

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

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

i

~~r S H

5 T CH




NHx , and 10 NH2 NH2 , and OYNH I Owe .18 January 2006 03/0 40 30 Mbst
preferably, R2 is selected from PCT/CA02/01127 9H3 N é S8 -- NH2 CH3
O HN5 10| --- -NH\/ CN. 12, and : f R3: Preferably, R3is

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

I's (037)cycl oal kyl. Most preferably, R3 is cyclopentyl, or cyclohexyl. Y:
Preferably Y is O 27

attached to form a nitrogen-coniaining heterocycle.

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

0000 Co0
o0y, O

5 , all of which optionally
substituted as defined above.
Even more preferably, R? is selected from the group consisting of:
H, Br, CH=CH,,
3y E) O 50”60/‘%

d‘?ffﬁw%j;txo\é
565&5% é@

Xﬁ@ﬁ&gfxx
ﬁfg},%€ﬂ

? ¥




Z 15 Prefefably, Zis OR6, wherein R6 is H, (Ci.6)alkyl, bein ionally
substituted with: halo, hydroxy, carboxy, amno, Cl.6 éﬁﬁgwﬁ?gz&ﬁ}
Cl- 6al koxycarbonyl, and Cl1.6 al kylam no; or R6 is Cl.6 al kyl aryl

opti onal ituted with: hal ogen, cyano, nitro,

C1. 6ha|d§¥k§#8§ 1. 6al kanoyl, -(CH2)1.6-COOR7, -(CH2)1. 61%%ﬁ$§¥é

(CH2) 1. 6- NRTRB, -(CH2)1.6-NR COR8, -(CH2)1l.6-NHSO2R7, -(CH2)1-6- CR,
-(CH2)1-6 20 SR, -(CH2)1-6-S2R , and2 (CH2) 1. 6- SOZNR7R$, wherein each R7
and each RB is H or Cl1.6 al kyl, or Z T8 NRORLO wherein each of RO and RI10
is selected from H, C1. 6alkoxy, or Cl_ 6alkyl optionally substituted with

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

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

synt hesi s by the RNA dependent RNA pol y S teronst r at ed
by any assay c urlng RNA d dent rase activity. A
sui tabl e assay 15 de bed i > npl es. ec fIC ty for RNA

dependent RNA yner act|V|t o demdnstrate §hat t e conpounds of the
i nvention act speC| |nh|BNt|on of { HCV pol yner ase he conpounds may
be tested for LD i bitaqryllacti vi W~|n a

20 d nde pol yner ase
assay. Wien a cc ound of formua (i)', or one, of its.t apeutlcally
accept abl e sal E5N 5 enployed as an antiviral agent, it is admnistered
orally, topical or sy, ically to mammals, e.g. humans, rabbits or

oo in dveEe it g e ST
N— )/:?/

&y 4 \% 785
?’

fw\(f)\o C\ ééé&

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

5




25 pharnmaceutically acceptable carriers, the proportio& %f gﬁggs
determ ned by the solubility and chem cal nature of t é BY3% chosen

route of adm nistration and standard bi ol ogical practice. For or al
adm ni st KA pMAe14b he conpound or a therapeutical |y accepgplphfymigdt thereof
30 can. be fornulated in unit dosage forns such as capsules or tablets each
contai ning a predeterm ned amount of the active ingredient, ranging from
about 25 to 50a ng, in a pharmaceuticaldy acceptable carrier. - For
topi cal adm nistration, the conmpound can be fornulated in pharnmaceutically
. 35 accepted vehicles containing 0.1 to 5 percent, prefergbly 0.5 t0 5
percent, of the 18 January 2006 WD 031010140 PCTI CA02/ Q1127 32 active
a solutjo creamor |otion.
of formul a
subcut- eous Bg Nmtranuscul'

agent. Such forrulations can be in the f
For parenteral admnistration, the conpo
by either intravenou
conpositions with 5 phs

i's adm ni stered
9 ijectlon in
¢l es or carriers. For

admi ni stration i nj , erred to uge Lthe conpounds in
solution in a di a Al Wy may al S ¢ontai n ot her sol utes
such as buffer prese sufficient quantities of
pharmaceuti cal | c@pt. , cose toP the solution

i sotonic. 10 Suitable vel i 8 for the ab g noted formul ations
are described in pharnaceutlcal texts, e. g ik Rem ngton's The Sci ence
and Practice of Pharmacy", 19th ed. Mack Publ i shi ng Conpany, Easton,
Penn., 1995, §hllmnreqwtafamhss@emedjwage Forms And: Drugs Del i very
Systens", 6th ad. 15 Ansg| at al. I'1ians N | Kins,
Baltinnre Nhryland 1995 Jhe |dosage of t e co oun vary mnth t he
fomnofadmnlsral h X at

FurthernDre i °v t|c fhr hﬂ%t nder eatnent

General ly, ea i |t| d mnth re s:until the 20
optlnunteffect der the |rc tan eis each;%a eferal, the conpound
of fornula I .s St d s| ertd ncentratlon | evel that

wi I'l' generga résulgys Wit hout causing any
har nf ul or deIeteflous S|de effects ’25 For oraI'adn1n|Strat on, the

conpound or a therapeutical ly acceptable saIt §:§r’t S/T?’ﬁ
. . 57 )=

S/\?/ HN HN ? | |
°£;j= Hﬂ)i£§ £:jf A ’<i:> <i;>

HN

M CF, = = I A NH, OMe
¥ H ] ’ ] )
/ -
“t.0
Na I O =~ {\l,
2
NH, . and

10




adm nistered in the range of 10 to 200 ng per kil ogramlg bod 2 i ght per
day, wth a preferred range of 25 to 150 ng per kil ogr r%m stem c
adm ni stration, the conpound of formula (1) is admnistered at a 30 dosage
of 10 nUwighshrA«™ per Kilogram of body weight per daypegbifiRygh the

af orenenti oned variations will occur. A dosage level that is in the range
of from about 10 ng to 100 ng per kil ogram of body wei ght per day is npst
desirably enployed in order to achi evgoeffective results. 35 When the
conpositions of this invention corrpri se a conbi nati on of a conmpound 18

January 2006 Wst%?’éf&m&@tfgé%cf 1127 33 of formula | and one or nore

addi tional therapeutic or actic agent bot h the conpound- and t he

addi ti onal agent shoul d be_present at et ween about 10 to
100% and nore jpreferably etvve ﬁ\ﬁbo t 10 and 0%0 the dosage normal |y
adni ni stered ighy @e& conpounds or their
phar maceuti cal tab ther wth a

phar maceut i cal I ept e carrl er the res | n iti 05|4 may be

adm ni st er ed | /?ﬁ 3 to i h| b| t H pol yrrer ase or
to treat or. e t ' '

achi eved 'usi ng t-he conp
10 whi ch incl ude, but ar, no

th agent S

om) Jat ry agents, such as

a-, -, or yinterferons; other antrvir al agents suchas ribavirin

amant adi ne;- ot her inhi bitors of HCV B pol )% e; inhibitors of ot her
targets in the HCV life cycle, whic cl ude not limted to, helicase,
NS2/ 3 pr ot eases; NSS protease, or int al rtosone entry site (IRES); or
conbi nat i ons * The ad{itiandN 15 agents may be conbined with the
conmpounds of ,entl o] < ea a sing dosage form Alternatively
these additi on be sepah; ateI y myi stered to a manmal as part
of a multiple OSag thod01 ogy ag,qh hesis 20 | ndol.e derivatives

or anal ogss accor di ng to the present invehtion can bé prepared from known
nonocyclic arqmatic conpounds by adapting known literature sequences such
~as those des bed by J.W  Ellingboe et al. (Tet. Lett. 1997, 38, 7963)
and S. CacchiPreforably, Ra(ué’selectdawﬁomteag,&yclaakyx:i@m lo&ikésae 1, shown bel ow

(Ce-ro)bicycloalkyl, (Cs.q0)bicycloalkenyl, 8- or 10-membered amyl, or Het. More

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

10
Y:

Preferably ¥' is O.

Z:

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

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

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




wherein R1, R2, R3, R6, K 1, and Mare as described herein il rate how
t hese 25 procedures can be adapted to the synthesis of el@?ﬁ%%%@f formul a
| of this invention. Schene 1 18 January 2006 WO 03/010140 COQwe 34 F3C
Pd( PPh3) 4yé odfdi6fds PCT/ CA02/ 01127 R2 PdCl 2(PPhh)  Et 3N pkéidadzditds Pd cat r

s HIl(v) NaCH then Conpound of formula | H NR6 coupling In carrying out
the route illustrated in Schene 1, a suitably protected formof 3-
trifluoroacetam do-4-iodobenzoic acid I44) is reacted with an al kyne 1(ii)
in the 5 presence of a netal catalyst (e.g. a palladiumnetal conplex such
as PdCl12(PPh3)2, Pd2dba3, Pd(PPh3)4 and the |ike), a base (Et3N, DI EA and
the like or an inorganic basic salt including netal carbonates, fluorides
and phosphat ed‘)’?feDéﬁfﬁfal@iptai@ﬁdlqr@@makwmiﬁ'eé\lﬂ%ﬁ?é’V@breémﬂgeiddieﬂdrdﬂmH phosphi ne

ligand (trlarynqq 8etsday Mlopbospdy ne, dppe, dppf, dppp and the like).
Suitabl e solvents for this" 10 reacCtion include DWVF, dioxane, THF, DME,

tol uene, MeCN, DVA and the like at tenperatures ranging from20 Cto 170
C, or altemnatmosehiefaradlyi@us oHol vent by heating the conponents together.

Al ternatively, the cross-coupling reaction can be carried out on,a

sui tably protected form of 3-am no-4-iodobenzoate and the am no group can
be t (f| uor oac &pgcHicethhodindrds subsequent step as described by 15 J. W

El'l'i ngboe at %clude&%thin{ﬁ% deope HHis {nr%?rmoz A3 ¢ Ghdst réfulali Bs above

diarylal kynes IT(i11) w an enol ate under cross-coupling conditions
sinilar to th&seseped ¥ Tahiss 188%e gi ves after hydrogenation of the
. 10 .
’ Polymerase activity
The ability of the compounds of formula (I} to inhibit RNA synthesis by the RNA
dependent RNA polymerase of HCV can be demonstrated by any assay capable
of measuring RNA dependent RNA polymerase activity. A suitable assay is

15  described in the examples.

Specificity for RNA dependent RNA polymerase activity
To demonstrate that the compounds of the invention act by specific inhibition of
_ HCV polymerase, the compounds may be tested for inhibitory activity in a DNA
20  dependent RNA polymerase assay.

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

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

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

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

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




doupl e bond, indole derivatives I(iv). ‘Enol triflates s knovv? (?Gnd can be
20 prepared fromthe correspondi ng ketones by foll ow ng ? erature
nmet hods (for exanple, cyclohexene triflate can be prepared from

cycl ohexgpaiRiod 1 flic anhydride and a hindered organp€rdasmsych as
2,6-di-tent-butyl -4-nmet hyl pyridine). The hydrogenation of the double bond
originally present in Rl can be carried out 18 January 2006 WO 03/010140
PCT/ CA02/ 01127 35 with hydrogen gas or gg hydrogen donor (amonium formate,
formc acid and the like) in the presence of a netal catalyst (preferably
~Pd) in a suit \Y; HRHQ C. F| nal |y,

fol |l ow ng hyd?%' QAt ?G&he esti(rgps awégﬁenfgmgrﬁauso-rmn’ C&%m) S’rl e resulting
6- carboxyi ndol e der| vative 1(v) is converted to conpounds of forrmula 1 by

coupling wi thoiﬁh@erﬂérﬁlrdﬂﬁfdlsizbﬁorﬁme% Burﬁ@éf%ﬂ@lé‘@% ﬁnmu%ﬂg@%&lsat ion of the

6 indol b | d

ot andard_ - an BB BHE P EpTrete PR e TuRedE Wesr iNTOPoBlp R,  Eoac
DCC, 10 i Sobpitgrmaciticaliyaoreptable vahidies hecdriidee, Faradbynisvetiontatinjectionf t he
car boxyl" gr Ouﬁlst]y'ef%ﬁéﬁlﬁrtéé 1S Joﬁnp&lh]’ﬁis%?§5llﬂ§ﬂ%‘g b@gleaaﬂhgou%h}!aﬂ&é %ﬁzcﬂr lor to

condensation wth an amne. Any remal ning ecting group I's renoved

fol I owi ng thi g'agf‘@fj coniaig piher S%?ﬁﬁ{‘fh% bBﬂfe’F 8‘?%1;9&"31“’931@ ‘N"tsér nat i veI y,
conpounds of $ufficierlt quahtitesof PRaAERACEAR doyepradenta b MylddesMoandkee- exi sitng
i ndol e core b daptations of literature procedures as

~descri bed, fo%ﬁeSSIIUl ']VYIS&QN@ P. Charagozloo et al. (Tetrahedron 1996, 52,
10185) OROK. Freter (J. Org Chem 1975, 40, 2525). Such a nethodol ogy is

illustrated i Qunagféh/%ﬁﬁlegovc%r%hﬁ@%bgv%té@ﬂmlguoggg@ &éQ;r%ééQxlojAo 36 1-

I\/leO—IlSQZIZZh é )r R3 not Sn or ClZn
: armaceutlcal texts g. m "Remington's he Smence and Practice of”

Pharmacy", 19th ed., Mack Publishing Company, Easton, Penn., 1995, orin
"Pharmaceutical Dosage Forms And Drugs Delivery Systems", 6th ed., H.C.
15  Ansel et al., Eds., Williams & Wilkins, Baltimore, Maryland, 1995.

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

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

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

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

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

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



COOH R NaOwe or H+ then H21 Pd cat. COOwe Br2 source ul | -78 C 2.
R 3SnCl orZnCl 2 COOMe R2-X catal yst / base R @C‘ff‘ 9%127 COON
N "COOve 2(v) R2-B(OH)2 or R2-SnR' 3 catalyst / base 1(V) COOvE In
Scarryi ngwdeiedse il lustrated in Scheme 2, conmmerci al boT/RX@IhPR! e 6-

i ndol ecarboxylic acid 2(i), which can also be prepared according to the
nmethod of 5 S. Kamiya et at. (Chem Pharm Bud. 1995, 43, 1692) :is used as
the starting material. The indole 2(i)ggs reacted with a ketone 2(h)-under
basic or acidic aidol- type conditions. Suitable conditions to affect this

- condensat i on iohhHES] | S R n#a?b'Sé‘o%.tﬁ;H&ﬁhe?épe%héé\J droghgtadte A4AY Bath 4eS
al koxi des and h|¥|gcr>dn nd Ithre]a a%lgmonal agenst lsjr(l:ould be present at dosage levels of

between about 10 to 100%, and more preferably between about 10 and 80% of

the dosage normally administered in a monotherapy regimen.

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

10 which include, but are not limited 1o: immunomodulatory agents, such as o, f-,
| or yinterferons; other antiviral agents such as ribavirin, amantadine: other
inhibitors of 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
intemnal ribosome entry site (IRES); or combinations thereof. The additional
15 agents may be combined with the compounds of this invention to create a single
' dosage form. Alternatively these additional agents may be separately

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

Methodology and Synthesis

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



lower al kyl alcohols (MeOH, EtOH, terBuOH etc.), THF, dj ne , DMSO,
10 DVA and the like at reaction tenperature ranging frgin%)fagmzﬁ(ggzlzo C
Alternatively, the condensation can be carried out under acid conditions
using ORrGFRMmoeAH M neral acids or both. Appropriate copgihhfis, ncl ude

m xtures of AcOH and aqueous phosphoric acid at tenperatures ranging from
15C to 120 C. 15 Follow ng protection of the carboxylic acid-group in the
formof an ester (usually |ower alkyl) 4usi ng known net hods, the indole
nitrogen can be alkylated with R3 if daesi red. Reaction conditions to
~alkylate the nitrogen of an indole derivative are well known to those
skilled in the agf apd include the use of strong es such as alkali

nmet al hydri des, hyaﬁ)xi des, am des, al koxi des andFfal netals,.in the 20
appropriate sol ventlcessneTHF, o Xai@r:DNVE, DVF, dyaCN, &WBO, al cohol s

18 January 2006 WD O 0140 PCT/£A02/ 0 7 37 and the e) at
tenperatures rangi ng fom-78 C tawld0 C. An el ectrgph formof R3 is
used for the al kylatia@n of the indole anion. Suchge Pect rIQ_Phi lic species

i ncl ude iodides, bronides, chlorides and syl fonatge estersS' (nesylates,

tosylate, brosyl 8t@WegiCrif| aayt 5 Halo ClUsual I'y bronmi nation, but
al so iodination) of the.2-position Of the\li e 2(iv) gives 2(v).

Sui t abl e hal ogenati ng _@gents include, forg: xgvr)rpl e, elenmental brom ne,

N- br onosucci ni m de, 'pyr\ Ptie tri bromide; di brogphydantoin and the
correspondi ng i odo deritatives. Suitgbike sol venyshfigen t his reaction are
i.nert to reactive hal ogenati fy agent’s._and i ncl udefgrRExanpl e hydr ocar bons,
10 chl ori nat ed hydrocarbons, ( I CHC 3), hers (THF, DME, dioxane),
acetic acid, ethyl acetat el 1TRA d_m xtures of Whese solvents. Reaction
tenperature ranges from-40 G tl% 100T.\A\me;t hod of choice to carry out the
brom nati on of indoles as shown ir;,i’:_ Z'Iig,rre 2 wagrgestriysed by L. Chu (Tet.

ng

Lett. 1997, 38, 3871). 15 The 2-bronoindol e derivatives 2(v) can be
converted directly to fully substituted Kkey internediates 1(v) through a

cross- coupl i N daefing bahatdutt iMfsithte®in SURBAE Q2L ¥iitabh PratKi& Bfh GF3- bor onat e
esters or tri %hllj( r'oésc;[e%rr]nr} orl -io%glgén\égig Iac\:/igf(i) is-ﬁ'gggtgd \B{Othr gnnall?yrnetl(lii)nin the
5  presence of a metal catalyst (e.g. a palladium metal complex such as
PACL(PPhg),, Pdsdbag, Pd(PPhs), and the like), a base (Et;N, DIEA and the like
or an inorganic basic salt including metal carbonates, fluorides and phosphates),
and optionally in the presence of an additional phosphine ligand (triaryi or
hete:_'oarylphosphine, éppe, dppf, dppp and the like). -Suitable solvents for this
10 reaction include DMF, dioxane, THF, DME, toluene, MeCN, DMA ahd the like at

temperatures ranging from 20 °C to 170 °C, or alternatively without solvent by
heating the components together. Alternatively, the cross-coupling reaction can
be carried out on a suitably protected form of 3-amino-4-iodobenzoate and the
amino group can be trifiuoroacetylated in the subsequent step as described by

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

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

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




organonetal lic species are from commercial sources or c gé&&éred by 20
standard literature procedures. Cross-coupling with org@&@ﬂ agent s

can be carried out by any variations of the Suzuki cross-coupling reaction
report edwiguspidige | i terature. This usually invol ves thepis€a@bi@stransition
metal catal yst (usually Pd), triaryl or triheteroaryl phosphine |igands, an
additive such as an inorganic chloride (e.g. LiCl), and a base (usually an
aqueous inorgani ¢ base such as 25 sodi gg or pot assi um carbonate or

phosphat e) . The reacti on is usually carried out in an alcoholic solvent

- (EtOH), DM, §E§o?e[‘ﬂ«d%b%n'db:‘ﬁcﬁ é&ﬁm&rﬁurmﬁ%ﬁngérﬁﬁmcéa&"gh from 25 C

to 140 C Cross- tI'n reagents can carried out

vari ations of likehig “S’cﬁ@?%‘ce of d metabeatglyst (yeferahly Rdbin & Bijable é‘&vq“h("t“f?é
literature. Thkyalushos, MAFigE! ves the use of 30 a transition netal

catal yst (usually Pd), triaryl or triheteroaryl phosphine |igands, and an
additive such as an inorganic chloride (e.g. LiCl) or iodide (e.g. Cul).

Sui t abl e s®| vEnaly, folwindhysiraysisat theresten plotegting groueind(iv)DM-restilittlg 6-DVE and t he
like at .tenp (v) is then
converted to g‘{r%@)ﬁ%g c‘)@ h\%q fS%h@tggt%&r@;b?B&do f{%&rﬁ%’ﬁﬂ)ﬁc@&@nb 35

Al ternati vel yW'ﬁtth‘éa@fﬁ?r@Fﬁﬁrﬁ'ﬂépéfDTW%Hﬁbﬁ &radensgijoncqiihefe trans- et al | at ed
to an 18 Januaﬂaeoa%ﬁync\éedm&%%ﬁ@/c@%&éébbﬂr%ﬁsr%a vehgelnddrd species (or

‘organozinc) and used in.Stil r under
conditions de¥Wff E‘ﬂ'ﬁ‘ fgm%reag‘ﬂﬁf nga %%P%rgﬁm(%)&%&ar omatic

~ hali des (thl oselsigbchidsotormate snd thedikeles by activationfaf teesriaxd gusply t o i ntroduce
W The conversiQoflo the BERIBLRAY &£i TdrMé‘Ehdﬁécc%{d\% E{hgngvmga,porrespondl ng

organotin 5 species 2(vi) Is carrie via init oWt enper at ure

(usual |y -78 amige._ Ay r@ramwaw&@%maéfoap '%?@H‘éﬁﬁ’d@"%gﬁﬁ'séﬁpé? &V&1ithium
reagent (e.g.cofpolids®f tdr@lfa-1BULi ) or using lithiummetal. The transient
2-1ithioindole species is then trapped with a trialkyltin halide (e.qg.
nBu3SnCc or Me3SnCl). Alternatively, the lithioindole intermediate can be
trapped wig h Afferredivaiy, complainds of formla hearcinr prejsqpechily eigbdrticofiganeoprencat e whi ch
can al so Und%&%éﬁﬂ&?b@b%f&lﬁ%b gﬁt&‘o}‘ng‘aﬁéescrl%ﬁ%{fﬁ*ésﬁg W th aromatic

and heteroaromatic tes as or exa Ie by M

Rowl ey (J. MeRpScibReder 9@ople. avP. qlmaoﬂocrﬁbalﬁﬁewﬂdrqnnmqt $2110

-enconpasses CEKD PR U, Trg.fcHamih o7s] qoieps), t%h%’inétﬂédlﬂﬁ@j'@uﬂhsﬁé@&lﬁn is in the
-5-position of thhe |ndoI e system The synthesis of such

20 Scheme 2




- conmpounds i s based on adaptation of literature procedures and is depicted
in Scheme 3: Schenme 3 COOEt PdCl 2(PPh,)2 / cul . H codBfanagyP08§ X pase
R 3(in) COOEt H2N-R6 Conpound of fornula .1 coupling 20 NaOH R 3(v) COCH
I n carryigRidisd he synthetic route i llustrated in ScheEBc208hRY |
4-acetam do- 3- iodobenzoate 3(i) undergoes netal catal yzed cross-coupling
with an al kyne 3(U to give a 2, 3-disubstituted-5-indol ecarboxyl ate 3(h)
according to an adaptation of a proceggre descri bed by A Bedeschi et al.
(Tat Lett. 1997, 38, 2307). The 25 indol'e derivative 3(111) is then

~al kylated on nitrogen with electr philic R groups 18 January 2006 WO
03/010140 PCT/ CA02/01127 39 (hal'ﬁ , suifonape esters) under the action of
a base such as aMkall ne L h i dg Sy f | ughi-ge Jdt i des ani des,

alkyllithium p es andtherlke to (i v). Suitable solvents
for this alkyl at I ude DMFy, Fe DVEO, M THF, di oxane, DME and
the like. Follown aponi fi cat inenm, @ cdhe esit'er agf)oup with an al kaline
sol ution; the resuffing 5- |ndolecarboxyllc acid derivative 3(v) is coupled
to H2ZN-R6 using an am dg bond form ng reagent as @kescrl bed previously

(Scheme 1), ﬁ.%ﬂf§%zconhoun S Qdooker g::ioﬁlmel- COOMe
_ 2. NaH /R

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

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

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

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

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

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

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




EXAMPLES 10 The present invention is illustrated in furt er de&&# by the
fol'owing non-limting exanples. Al reactions were p
nitrogen or argon atnosphere. Tenperatures are given in degrees Cel si us.

Flash c aphy was perforned on silica gel. Solggh@Q.pfEFent ages or
ratios gﬁgrﬁg’gfgwao volune to 15 volune relationship, unless stated ot herw se.

Mass spectral analyses were recorded using el ectrospray nass spectronetry_
Abbrevi ations or synbols used herein gaclude: DI EA: diisopropylethyl am ne;
DVAP: 4- (di net hyl am no) pyri di ne; 20 DVBSG di et hyl suI f oxi de; DMVF:

N, N- di net hyl fé?fdrfﬁéﬂu@?at teﬁberaﬁr‘%nq ﬁlﬁ%sﬁ— Sl 4 aGSt 1ect;c19&.%o di et hyl Ve:

H C. er f or mance r omat ogra | sopropyl
et hyl s eI Bred 1oy Bl atiop b reyndcleaniar S opsmilic sEss.
tris- bor at e- Eﬁﬂwde iddided, bromides, chlorldes and sulfonate esters (mesylates, tosylate,

2- (1H-benzot ry, JTtPflJla\ N N, N, N -tetramet hyl uroni um tetrafl uoroborate;
TFA: trlfluoroae 7¢ 58 TFAA trlfluoroacetlc anhydri de; 35 THF:
t et r ahydr of ur"éﬁbgemeﬂoye(hw!yb@mtuom@qummmnmmm&imbﬂme40 M5 (ES):

el ectrospray iffRks2 Y §fbs Qﬁﬁtédﬁable 'ﬁﬁngrF&'n erniﬁﬁmdfégfoyexatrﬁ‘ple DEPC. di et hyl

di.t hi ot hr
pyrocar bonat e’Iemel:r)1 bromme N—bromosuccmumlde pyridine tribromide, dibromohydantoin

and the corresponding iodo derivatives. Suitable solvents for this reaction are
inert to reactive halogenating agents and include for example hydrocarbons,

10 chlotinated hydrocarbons (DCM, CCL, CHCIy), ethers (THF, DME, dioxane),
acetic acid, ethyl acetate, IPA, and mixtures of these solvents, Reaction
temperature ranges from —40 °C to 100 °C. A method of choice to carry out the
bromination of indoles as shown in Scheme 2 was described by L. Chu (Tet. Lett
1997, 38, 3871).

15
The 2-bromoindole derivatives 2(v) can be converted directly to fully substituted
key intermediates I(v) through a cross-coupling reaction with aryl or heteroaryi
boronic acids, boronate esters or trialkylstannane derivatives. These boron or tin
organometallic species are from commercial sources or can be prepared by

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

256 sodium or potassium carbonate or phosphate). The reaction is usually carried out
in an alcoholic solvent (EtOH), DME, toluene, THE and the like at temperatures
ranging from 25 °C to 140 °C,

Cross-coupling with tin reagents can be carried out by any variations of the Stille
cross-coupling reaction réported in the literature. This usually invoives the use of

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

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




5 EDTA: ethyl ened| am netetraacetate HATU:
O (7-azabenzotriazol-1-yl)-N,N,N, N -tetranethyl uroni L},%January2006

hexaf | uor ophosphat e BOP:

benzotri | oxy-tris(dimethyl am no) phosphoni um phosphat e
10 EDAC. aé’gdes}all:ﬂg&ﬂyDCC 1, 3-Di cycl ohexyl carbodlimide E@?L&W%d

roxybenzotriazol e ES": eI ectro spray (positive ionization) ES-: electro
spray (negative ionization) 15 DCM dighi oronet hane TBME: tert-butyl net hyl
ether TLC. thin layer chronmatography CO—I acetic acid EtOH ethanol 20

DBU:. 1, 8-di azabi ¢ tclo% 9.4 }’ nder - )7) og tent - but yl oxycar bonyl Cbz:
car bobenzy| ox{'RRPIESRETES (Opprgapozing) an ‘ﬂfﬁﬁéﬂ Stf“ﬁ/lg’pelﬁ-r??ét W"ﬁgf‘?a&i“?”aone 25
EDC: 1- (3- di metdey lcamiticop degpyibgd Sbazbhi this aadeodiormatic endiyederoabinatld de  RNAsi n:

A ribonucl eas ﬂaﬁd@ﬁ‘[ﬂéﬂL fi’és nh@ésegd#ags) of' Qﬁ}g@ax@q{sg@ 'anng&dElce R

2- am no- 2- hydr oxy &%/ ropane rmnopﬁfosphate UTP:
uridine 5'-trCHNESR 8"b"‘8('Pi’PqD)$ deriyaliyes iy} todeeaitespedingsirganotin 22 j | | ustrate

net hods of ssyepdias zgv a6 carBed &ﬁ@l’h’fxﬁlﬁé!%ﬁv-t%ﬁ{ﬁ@&%@gs%n -t7hI°$o J-so\ﬁ@yt ion. 18
January 2006 MOggl{me}tglleighaﬁ%e Eéﬁ% Elk%!l%thlﬁ%%lagg If:‘l)t (e. 3 nBuLl or tert -Buli) or

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

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

intermediate can be trapped with zinc chioride to form the corresponding
10 organozincate which can also undergo transition metal-catalyzed cross-coupling

with aromatic and heteroaromatic halides or riflates as described, for example, by

M. Rowley (J. Med. Chem. 2001, 44, 1603).

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

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

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

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




COOwve PCT/ CA02101127 OTf Pd( PPh3)4 / K2CC3 COOH COOve 1. H2 / P&t§ cat 2.
NaOH then HCI 5 Methyl 3-am no4-I|odobenzoate: 3-Am no- 418 BawsEdoe8 ¢ aci d
(13.35 g, 50.8 mmol ) was added to MeOH (150m.) and SOCI2 (4.8 i, 65.8

nmol , 1'%5/(?6%’6 1%ent) was added. The m xture was refl %@5’:;\529({112% h and t hen
vol at| | es" wereé renoved under reduced pressure. The resi

co-evaporat-ed three times with MeOH and dried in vacuo (15.23 g). 10 Methyl
3-trifluoroacetam do-4-iodobenzoate: Thg, aniline derivative from above
(14.53 g, 52 mol) was dissol ved |n 200 rrL) and TFAA (15 i, 104

mmol ) was added.. The dar r Iut| on was refluxed overnight.

Vol ati | es Wergg?hgﬁ%\f@@m\#ﬁ%? '§€ '?F?ﬁi'g'égtﬁ asfrﬁ’j'dﬂ palial meldli gue was passed
t hr ough a shorydpaides; flugides,dgdiyies amsdengalififias, phospghabased bad thddige,ted pr oduct
was obt ai ned i

4- Pheny| et hyn%ﬁ":“%‘%%‘%gfle sEivgrirob histHi Saon netude PMEL YA TMS0, MeGlt hy
ester: The i oditfediPxae Qw&p@dmirkaznglowmrﬁmpr)iﬂcammmmeawwrme,mtt-o 37 m.,
3.9 mmol, sl h%ﬁﬁ@é&moh tﬁ@@sﬁa-id\s h@ouabarb&@rﬁe&d@érgﬁﬂem R cHipled | @Sk
under argon. g\g% %PPhB%l é Fﬁg ) was a ded and the m xture
was. stirred at oH mide Pend fAfINg [eﬁﬂﬁ"gc?s grRsPed revigusiyHBehemtal ysis (-5
h). The react |1§mogm(t:mn|ao@8sdfaﬂuaﬂam 2006 WD 031010140. PCT/ CA02/ 01121 42
was concentrated to half vol ume under reduced pressure and diluted with

water (80 nmL). The mixture was extracted with EtOAc (3 x 100 nl) and the

organic extr &XAMRESed with 5% HC (100 nL), after (100 nL) and brihe (40
nL). Afterp drying over I\/gSO4 the residue was purified by flash
chr omat ograph u5| ngm 20% 5 c hexape as el uent tqQ give the desired

cr oss- coupl od THP RS é’%"eat“{“d?l' 'é%rlﬂfe& in {ugthardetaghby the following non-fimiting

examples. All reactions were performed in a nitrogen or argon atmosphere.
Temperatures are given in degrees Celsius. F!ash chromatography was
performed on silica gel. Solution percentages or ratios express a volume to
15 volume relationship, unless stated otherwise. Mass spectral analyses were
recorded using electrospray mass spectrometry. Abbreviations or symbols used
herein include:
DIEA: diisopropyiethylamine;
DMAP: 4-(dimethylamino)pyridine;
20 DMSO: dimethylsulfoxide;
DMF: N,N-dimethylformarmide;
Et: ethyi; |
EtOAc: ethyl acetate;
Et,O: diethyl ether;
25  HPLC: high performance liquid chromatography;
Pr: isopropyl '
Me: methyl;
MeOH: Methanal,
, MeCN: acetonitrile;
30  Ph: phenyl;
- TBE: tris-borate-EDTA;
TBTU: 2-(1H-benzotriazol-1-y}-N,N,N’ N’—tetramethyluronlum tetrafluoroborate;
TFA: trifluoroacetic acid; '
TFAA: trifluoroacetic anhydride;
35 - THF; tetrahydrofuran;




Met hyl 3(cycl ohexenyl) 2 phenylindol e 6-carboxylate: A f]anme-dri fl ask
was charged with finely powdered anhydrous K2CO8 (0. 1531%%““%298% mol )
and the al kyne derivative fromabove (0.390 g, 1.1 mmol). Dry DMF (4 nl)
was adde%ﬁﬁ%ﬁ g suspension degassed with a stream of P@'E)%R&/()Jﬂe enol
triflate derived from cycl ohexanone, prepared follow ng e procedure
described by A G Martinez, M Hanack et al. (J. Heterocyclic Chem 1988,
25,1237 or equival ent nethods describeg in the literature, (0.802 g, 3.3
mol , 3 equival ents) 15 was added fol |l owed by Pd(PPh3)4 (0.086 g, 0.07
. mol) and the Ir s stirred for 8 h at roomtenperature. DVF was
removed under @@é&ﬁ%ﬁ@%’%‘“aﬁé&ﬁﬁw%n fied by flash chromatography
usi ng DCM as @rFuepiagyedod6Qy gpits; Met hyl
3- cycl ahexyl - &-phe i 2 6-carboxylate: 20 The material from above was
hydr ogenat ed gl at'_?in)_ﬁlglgl_ ?s??"bg’\}%% 20% Pd(OH)2 in the usual manner, using
MeOH as sol ve®tTT: difiiottyeityl r ed cycl ohexane indole was isolated after
filtrationsof HOTA: &hAjiédadRimineletiabstaexy! - 2- phenyl | ndol e- 6- car boxyl i ¢ aci d:

- The nethyl es from above (0. 154 / | ) was refluxed overnight in
a 25 mixtur eli'@f['.ul\égﬁl]a %"ﬁ@azgﬁgy'm%%ﬁ%@%ﬂ"mw conpl ete hydrolysis
had occurr edhexaflatropresplyatéiPLC anal ysis. After cooling to roomtenperature,

2N HO (5 mlpopegendashid-pyloRyeedivetitnithd)BnddbhdniudyBCOH was renoved under

~" reduced pressure, water (50°nl) was added and the product extracted with

Bt QAc. The exh®@fivorgpiospifitied with water an brine, and dried (MySO4). 30
Renoval ofiovoEBAT e ECmer reduced pressure gave the title indole

o o PR oAb SAMRRRC |00, 0°5 0ol Lot v Lhe sare
3- cycl ohexane H2Bt:A-hidraxuganepiiazsie- 6- car boxyl i ¢ acid was 18 January 2006 WO
03/010140 43 g@t:@ieeﬁgspr@%g@ ig,;,m@g@% 1. H2 (1 atm 20% Pd(OH)2 - C THE -
MeOH ES? electro spray (negative ionization)
15  DCM: dichloromethane
TBME: fert-butylmethyl ether
TLG: thin layer chromatography
AcOH: acetic acid
EtOH: ethanol
20 DBU: 1,8-diazabicyclo[5.4.0]lunder-7-ene
BOC: tert-butyloxycarbonyl
Cbz: carbobenzyloxy carbonyl
" ’PrOH: isopropanol
NMP: N-methytpyrrolidone
25 EDC: 1-{3-dimethylaminopropyl}-3-ethyl carbodiimide hydrochloride
| RNAsin: A ribonuclease inhibitor marketed by Promega Corporation
Tris: 2-amino-2-hydroxymethyl-1,3-propanediol
UMP: uridine 5-monophosphate '
UTP: uridine 5-triphosphate
30  IPA: isopropyl acetate '

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




2. MOH/SOCI2 5t 1. NaOve MeOH/ reflex 2. MeOH / SOCL2 COO\/E_Qépyridine
tribrom de THF-CHCI S/ 0C COOMe 3- Cycl ohexenyl - 6-i ndol e ICHBRYEP0 acid: A
12 L round-bottoned flask was equi pped with a reflux condenser and a
mechani ¢ irrer, and the systemwas purged with nity n_ga 6- 1 ndol e
car b.oxyl-ia'l(:()(ia‘t%)i"g4 300. 00g, 1.86 nole, 3 equivalents) wagggﬁ‘é?}g'é 7i nto the
flask, 10 followed by MeOH (5.5 L). After stirring for 10 mn at room
tenperature, cyclohexanone (579 nm., 5.58 nole) was added. Methanollc

sodi um nmet hoxi de (25%ww, 2.6 L, 11.37. nole, 6.1 equivalents) was added
~in portions over 10 mn. The mxture was then refluxed for 48 h. After
cooling to roEW%ﬂerature, water (4 L) was added and net hanol renoved
under reduced pressure. The residual 15 aqueous phase was acidified to pH 1
with concentrated HCl (-1.2 L). The resulting yellqw sh precipitate was

col | ected by fidny atj ongoHrvashed winh evomand dri éd*ﬁjnder vacuum at 50 C.
The desired cyce—deH—v&Hve obt ai-ndBA as anhekge oM d (451. 0g,
100% yi el d) . 3- QythehexyMe@il/Saelpf a-C oxylic refexd: 20 @ unsat ur at ed
derivative from above was hydrogenated for 20 h under1 psi  hydrogen gas
pressure over 20% Pd(OH)2/C (10.25 g) using 1:1 THE - MeOH (2.5 L) as

| yst ,coomb ati | es. . wepp renoved under

- solvent. After filtratigh of t heraa
reduced pressur.e a e residue was ﬁ urated w E@éxane. The bei ge
solid was collectedsby filtrationasfied with he and dried under
vacuum (356.4 g, oyi el g PCT/ CA02/ 01127 18 & 2006 WO
03/ 010140 PCT/ mo;%g,j@i@z @ eriliges, <
| H COOMe

Q \ O 1. H,/Pd cat.
i 2. NaOH then HCIF

5  Methyl 3-amino-4-iodobenzoate:
3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol} was added to MeOH (1 SOmL)
-and SOCI, (4.8 mL, 65.8 mmol, 1.3 equivalent) was added. The mixture was

refluxed for 3 h and then volatiles were removed under reduced pressure. The
residue was co-evaporated three times with MeOH and dried in vacuo (156.23 g). -

10

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

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

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

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



44 Met hyl 3-cycl ohexyl - 6-1i ndol e carboxylate: A5 L three eckeda&i sk was
equi pped with a reflux condenser and a nechanical sti r1r8 AUy, e system
was purged with nitrogen gas. The indole carboxylic acid 5 from above

(300. 00 g 3o mole) was charged into the flask and g in MeOH (2
o Thi ong o dyofotdo 10 (5 nL, 0.0685 nole, 0.05 equival ent?feg&%?% ded
dropvm se and the m xture was refluxed for 48 h. Volatiles were renoved

under reduced pressure and the resi du% was triturated with hexane to give
a beige solid that was washed with hexane and dried under vacuum (279.6 g,

- 88%yield). 10 Met | -6 _1ndole X Adapti ng
the procedure"8t c‘ﬂn et?] (?{Pglgﬁvﬁgq‘g ‘%éé e ?re%?mﬁ@@ﬁal‘%%w | ohexyl -
6-i ndol e car bByhigt gh¢ migGregyas ear@Tedwith 5iOAa$3 xlil @kl vard thaorganieri Xt ur e of

THE (80 nL bat h and
oyt i ni um isa’é‘?ﬂgﬁr‘*@eﬁgﬁﬁf?ﬁc e (R e gl R 6 ol

1. 25 equi val eABingpyerM the r%"{‘“@r”"as“tﬂuf'?qdrw fagh GTOGaWQ@PhSOU%‘Q 3% reaction

was j udgedsco Eﬁtb;&i-ehémna' h€eluenttio giastheidesiteticbrodstdousibitdiRme 398 taA-Jolid was hed
with 1.M NaHS x 50 nmL), saturated aqueous NaHCO3 (2,x 50 mL) and
brine (50 rrt_) Af'ter drying over Na2SO4, the solvent was renoved under
reduced pressure and the residue 20 crystallized from TBME - hexane. The

~desired 2- bromm}qlgl(%di@{éxg l}-i"BthdS@'d—@a%&ﬂﬂﬁé‘ filtration, washed with
- hexane and drre g ; v %oratron of nother liquors gave a red solid
lageonslied fldgkyvasich

that was purif ged Wit ijstyyponeersd a"ﬁ%‘ﬁt@@ﬁ O 58 @ ane
yi el di ng am auidrntmml)rmtd tBe 6Ryr@ defivative fomabevd @l390 Tot1.almnydlelDgy D4 5. 17 ¢

(0% 1e19) ) BN ok o5k RLRGRAM i oA BT P 70

of aryl and oroni ¢ ‘acl i ndol
Cr oss- coupl i nifflae darivegdiomegyriebexeoeneopgpared Mpwmg@eamp@dme destribed

derivatives' vp§Ag. mahrnem 'F%érﬁ(%té”?ﬁf@?éréd}@h&ﬂ%nﬂ% bh]ds} & exanpl e 2 can
I atl ons tandard netal -catal yzed Suzuki

‘be perfornmed usi. n%ﬂ égr
cross- coupl i ngIYE d??@"t?féérct‘?ly?éatt'rﬁ' tot?é’zlgtt’ér"é{f'?lreeec&’ﬁ’é%) known to
't hose ski i3 edwasadded fcalbtved B ed(Phd) Q04086 g, RBAMPIOY 2B theafixiue wad ustrate such

a process andg s pan I1 at%c'irh ?éth% Cb&%' refhoved e vacuum and the

yI 7Hi ndoI e- S-carboxyl 1 c aci
residue purrfred by flash chromatography usrng DCM as eluent (0.260 gq).

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

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

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

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

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

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




18 January 2006 WO 03/010140 PCT/ CA02/ 01127 45 COOMe T, e 2- br ndol e of
exarrple 2°(8.92 g, 26.5 mmmol), 3-furanboronic acid (B.P 35“%26& et al.

. Heterocycl. Chem 1975, 12, 195; 4.45 ¢, 39.79 mml, 1.5 equivalent) and
LlCI (2 ‘%5 @ Mol 2 equi vaI ents) were dissol ved |ﬂpc1[a E]g%e of EtO—I
(100 m oI uene (100 nmL). A 1M aqueous Na2CO3 so FOR ,
nmol ) was added and the mxture was degassed with argon for 45 mn.
Pd(PPh3)4 (3.06 g, 2.65 nmol, 0.1 equi ésl ent) was added and the m xture
stirred 10 overnight at 75- 85 C under gon. Volatiles were renoved under
reduced presgbqr nd the residue re-dissolved in EtOAc (500-nL). The
sol ution was éd with water, saturated NaHCO3 (100 nL) and brine (100
m.). After dryl ng over a nixture of MySO4 and decol ori zi ng charcoal, the.
m xture was fgidupigeg. and concentrated under reduced pressure. The residual
oil was triturated wth a 15 m xture of TBME (20 m -) and hexane (40 nl),
cooled inice and the precipitated solid collected by filtration, washed
with cold 25% TBME i n hexane, ard dried (3.09 g). HThe f| Mate and
washi ngs from tthe aboyg,tritur at:?l on weNgM=onbi ned, R En rat ed and

purified by fl | r omat Qgrap SLnipot@refi&Og Et QA hexane to give an
addi ti onal 4. pr oduct . t Ob.Meoi} Sddi, “of the 2-(3 20 furyl)indole
of exanple 3 was 8.25 g. EXAMPLE 4: 18 January WO 03/010140

PCTI CA02/.01127 46 NaH / Mel DMF pyridine tribro 31. THE - CHC13 / 0 C
Me 1 COOve COOWVE

COOMe i COOMe
1- H, (1 atm) pyridine tribromide Br—\
20% Pd(OH),-C THE - CHCL, /0 °C
THF - MeOH :
2. MeOH/SOCI,

3-Cyclohexenyl-6-indole carboxylic acid:

A 12 L round-bottomed flask was equipped with a refiux condenser and a
mechanical stirrer, and the system was purged with nitrogen gas. 6-Indole
carboxylic acid {300.00 g, 1.86 mole, 3 equivalents) was charged into the flask,
10 followed by MeOH (5.5 L). After stirring for 10 min at rcom temperature,

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

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

3-Cyclohexyl-6-indole carboxylic acid:

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

25 78% y:e!d)




Met hyl 3- cycl ohexyl - 1- net hyl - 6-1 ndol e car boxyl ate: Met hy]
3-cycl ohexyl - 6-i ndol e carboxyl ate from exanpl e 2 (150. 00 §U8Y88% nple) 5
was charged into a 3 L three-necked flask equi pped with a mechani cal

stirrer a,g,q)mgﬁwed with nitrogen gas. DMF (1 L) was aj A@Rdbhe sol ution
was cooled in an ice-bath. NaH (60% oi|l di spersion, 3‘%&@% 0. 759 nol e,

- 1.3 equivalent) was added in small portions (15 mn) and the m xt ure was
stirred for 1 hin the cold. |odonethgpe (54.5 nL, 0.876 nole, 1.5
equi val ent’) was added in small portions, 10 mai ntaining an internal
tenperature between 5 - 10 C. The reaction mxture was then stirred
overni ght at roomtenperature. The reaction was quenched by pouring into
i ce-water (3 Methy dsyclohexyl-brindale caronplaieon of a cream col or ed

precipitate. Ala. Wretidordd ﬂé@ﬁwggbduﬂﬁﬁea%@é rEﬂdxtJ éngé%an\ﬁ%ﬂé‘éi’]amm vat er
and dried in vacuu at 45 C&Yﬂ(ﬁlS? 36'% 3

Met hyl 2- br ompSHELAD M As R edn 9@“ 8%? b Q?E%Gammﬂ'cf-‘c'd

- et hyl i nd®l efraztmabm(B&QeOd 9,0rA3300ole) wasIthard tito fhe Fifksk arel sa3penasd mhar ged
intoab5Lth e | sti.rrer and purged
with nit rogeﬁsgyggE%@b?E’ga%?mhg d‘%ém(a %Sgsrg{@m\'/\%ernb WaRA94e%nd t he

sol ution 20 wePwige pedithe gixiure wapyefiugpd for 48 thQMIid%WQIpyemmadlundwbr oni de

per broni de, 18Guded préssuld-and havebigue Waéﬁnttﬁétﬂd ml. ﬁ‘ékfa)ne sdigsmal |

portions and he sol vent was
r emoved under51 t%&c%ﬁH%(f‘gﬁﬁLﬁxgn%?"#‘%Eﬁ‘fln”"f"é’rfﬁéﬁ“ﬁ? (8 Géhﬁsf’ﬁf@'q)em due
di ssolvedi@n EtOAc (3 L). The solution was washed wth water and brine,

dried (decol oMgfh?'_g_g,cg,l;@ggp%héxr{})[gigggle %ggg,gpentrat ed 25 under reduced

pressure. The residue was sus&e Ad heated to 50 C. The
suspensi on weddagfiRg Be progeduie gt Ghy (Tefeleio1997 88,8661 reaity! 81owclahresgdim 18

January 2006 o-HERIBIADURET, G407 I PAakTeBRba W Sy St fgbe pr oduct

\(Nig Afgl Ljec;g&@r@fi é%ﬁél%&hﬁ@?_ E+h§ svgil %:on waﬁ‘iook\a,g m an |ce bath and%ygcgirluf]‘m ' vacuum

Cycl ohexyls newdmide peibmnige Hyiidimeripioniidd, 712d @l 22.6 mual, H6dquvalant daset hyl
ester: Me COQMged. After stirring for 1.5 h at 0 °C, the reaction was judged complete by TLC. |
' It was diluted with CHCl; (200 mL), washed with 1M NaHSO; (2 x 50 mL),
saturated aqueous NaHCO; (2.x 50 mL) and brine (50 mL). After drying over
Na,50,, the solvent was removed under reduced pressure and the residue

20 crystallized from TBME ~ hexahe. The desired 2-bromoindole derivative was
collected by filtration, washed with hexane and dried (3.45 g). Evaporation of -
mother liquors gave a red solid that was purified by flash chromatography using
15% EtOAc in hexane yielding an additional 3.62 g of pure material. Total yield

| was 5.17 g (85% yield).

25

EXAMPLE 3:
. General procedure for the Suzuki cross-coupling of aryl and
heteroarylboronic acids with 2-bromoindole derivatives:
Cross-coupling of aromatic/heteroaromatic boronic acid or ester derivatives with
2-bromoindoles such as the one described in example 2 can be performed using
~ any variations of the standard metal-catalyzed Suzuki cross-coupling reaction as

30  described in the literature and well known to those skilled in the art. The following

example serves lo iflustrate such a process and is non-limiting.

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




The bronoi ndol e derivative of exanple 4 (2.70 g, 7.71 wa ssol ved
indry THE (40 nL) and the solution was cooled to 78%0%%)’33%} argon
atnmosphere. 10 A solution of nBuLi in hexane (1.4 M 6.90 m _, 9.64 nmol,
1.25 equigdsRéhe Was added dropwi se over 15 min and spigichishdly | ow
tenperature was continued for 75 nmin. To the resulting suspension was
added nBu3SnC (2.93 nL, 10.8 mmol, 1.4 equivalent) over 5 mn. The
suspensi on di ssolved. and the sol ut i on s stirred for 1 h at -78 C. The
reacti.on mxture was warmed to roomter%’igrature and THE 15 renoved under

_ reduced pressure. The residue was dissolved in TBME (150 nlL), washed with
1:1 brine - water and dried over MgSO4. The material was purified by
chromat ography on silica gel that wad pr Vi ghoae deactivated by mixing with
a solution of 5% Et3N in hexang: : g sol vent was, used as eluent for
the chromatography. The titl e &t4nna s i solated as a yellow oil (3.42
g, 79 %20 yield). EXAMPLE 6: Cenera procedure for Stifle cross-coupling
of the 2-stannane indole of exanp » Wi th aromaticl heteroaromatic

hal i des: 25 Cross-coupling of aro / heteroaromati c halides or

pseudohal i des (preferably brom des, iodides and triflates) with the
stannane derivative of exanple 5 can be performed using any variations of
t he standard ﬂfma-lbrdzraiiraio;ezméxﬁhblé b¢8.82 9525.5 mois))] 3-fuganbemaiciadid (B.F. descri bed

osnes | 8L bHas e  BLBOUALRI TR 084§ b b Sueh
3- Cycl ohexyl - equivatamiand Lig) (3.26 e 53yumolR equiilanis were dissolved in aawixtireret hy|
ester: COOMWe éf EO8 mcﬁa tglﬁéﬁev(%d) M\@) OA 1%@,{1@&& M%Eéég é’o%mgm (@i, Mol ) was

di ssolved in 0& ’67"5 .1 equi val ent),
Li Gl (0.517 g?ﬁTﬂ’ YagRE ed a‘E’ tB%]m' ?@’ﬁ?}’ gﬁsﬁ%‘rﬂé’h%’p%@éﬁ-’hmﬁb (0.320 g,
1.22 mmol, O. Ed(mug)y(alosrg,)zsamma 0.0 edprivatant)ywascidded 401 tﬁBiamMre stirrddd nmmol , 1.3
equi val en eam of argon
(30 min) g)ﬁdm@c‘fm@? Eﬁf ‘895%84* %"8 "yqiss & ‘gggq%ﬁg‘%d\g”h%}v ) was added.
Af ter pur gi ngPRRFIURE ﬁrerseﬁueaﬁ-daa@rqdi i FEPACLE00 mL). The SOEUUO“ was

washed with water, saturated NaHCOj; (100 mL) and brine (100 mL). After drying

over a mixture of MgSO, and decolorizing charcoal, the mixture was filtered and

concentrated under reduced pressure. The residual oil was triturated with a
“15  mixture of TBME (20 mL) and hexane (40 mL), cooled in ice-and the precipifated
' solid collected by filtration, washed with cold 25% TBME in héxane, and dried
(3.09 g). The filirate and washings from the above trituration were combined,
- concenirated and purified by flash chromatography lrsing 10-25% EtOAc in
hexane to give an additional 4.36 g of product. The total yield of the 2-(3-
20 furyl)indole of example 3 was 8.25 g.

ExaMPLE 4:




mn, the sol ution was heated and stirred at 100 C over nj gtg §§6 ar gon.
The DMF was then renoved under vacuum and the residue % n Et OAc
(150 15 nmL). The solution was washed with 1 N NaCH (25 nt ) and brine (25
m.) and er MySO4. The sol vent was renoved undgg pressure
and t he vfgeéssﬁ)gﬂulgypurl fied by flash chromat ography el ut| ng %?ﬁmo 3 then
5-10% Et OAc in CHC13 (1.516 g, 71%yield). 20 EXAMPLE 7. General procedure
for Stille cross-coupling of 2-bronoin es with aryl or

het er oaryl st annanes: 3-Cycl ohexyl -i-methyl 2: pyridin

2-yl -1H i ndol e- 6-carboxylic acid nmethyl ester,, CooMe PdC 2(PPh3)2 THE 1
reflux CooMe 25 The 2-bHonoi ndgb% gerl vative ofi.exaqpl 2odud 0. 150 g, 0.428

mnol) and 2 1 8 Januar i}& 3/010140 P 01127 49
F. Thau%s_ej_,al

Q genonetal . Chem 1972,
38, 29; 0.150 g, 0.61 1.4 equibwal ent) e dissolved in dry THE (7
m) in a seated tubg] and the sol ution was assed wth a stream or argon
for 30 mn. Pd(Cl)2

0. 06 equi val ent was added

reaction m xture was cool ed to roomterrpe at CeomAc (10 nL) was added
and the suspension fil tryridige trilkpmide -ev 3 [ of the solvent, the residue
was re-subnmitted to the %%'BPQ CT)ndlt an additional 20 h, with
fresh 2-stannylthi ophene : wo!) and catal yst (0.020 g).
After cooling to roomtenperature and 0& trati.on of solids, the solvent
was evaporated and the residue purified By-flash chromatography using
15-100% CHC13 in hexane as eluent (0.133 g, 88%yield). The sane procedure

can be used to coupl e stannane derivatives to the 2- brornoindol e of
Example 2. 1 5W@lg@exyl—1-methyl-6-mdole carboxylate:

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

5 was charged into a 3 L three-necked flask equipped with a mechanical stirrer and'
purged with nitr&gen gas. DMF (1 L) was added and the solution was cooled in
an ice-bath, NaH (60% oit dispersion, 30.35 g, 0.759 mole, 1.3 equivalent} was
added in small portions (15 min) and the mixture was stirred for 1 h In the cold. '
fodomethane (54.5 mL, 0.876 mole, 1.5 equivalent) was added in small portions,
10 maintaining an internal temperature between 5 — 10 °C. The reaction mixture was
then stirred overnight at room temperature. The reaction was quenched by

pouring into ice-water (3 L), resulting in the formation of a cream-colored
‘precipitate. The material was collected by filtration, washed with water and dried
in vacuum at 45 °C (137.3 g, 86% yield).

15
Methyl 2-bromo-3-cyclohexyl-1-methyl-6-indole carboxylate:
The 1-methylindole derivative from above (136.40 g, 0.503 mole) was charged
into a 5 L three-necked flask equipped with a mechanical stirrer and purged with
nitrogen gas. CHCl (750 mL) and THF (750 mL) were added and the solution

‘20 was cooledto 0 °C. P‘yridine tribromide (pyridinium bromide perbromide, 185.13
g, 0.579 mole, 1.15 equivalent) was added in smali portions and the mixture was
stirred for 1 h at 0 °C. The solvent was removed under reduced pressure at room
temperature and the residue dissolved in EtOAc (3 L). The solution was washed
with water and brine, dried (decolourising charcoal / MgS0,) and concentrated

25  under reduced pressure. The residue was suspended in TBME and heated to 50
°C. The suspension was stored overnight in the refrigerator and the cream-



General procedure for the Nal kylation of 2-aryl and Z;ﬁg]t eroaré¢-6 i ndol e
carboxyl ates: 3-Cycl ohexyl - 1net hyl -2-pyridin 2 yl-1Hi faguasy ¢ quxyI iC
acid nethyl 20 ester: COOMe NaH (60% oil dispersion, 0.186 g, 4.64 mmol,
1.5 equi yal @midiepras washed with hexane (20 nl) to renpygchéoripiyl and then
re-suspended in DM (5 nL). After cooling to O Cin an ice bath, the
i ndol e derivative of exanple 3 (1.000 g, 3.09 25 nmol) was added dropw se
as a solution in DM (3 nL + 2 nL rinsg). After stirring for 15 mn,
i odonmet hane (0.385 nL, 6.18 mmol, 2 equivalents) was added in one portion
and the m xtur Lered fo b, .col n n._addi ti 2 h at
room t enper at ﬁ(rﬁ%. qﬁlggtra@ré%éjrf)%ur? E "\X/%Ssc%uﬁ%%& gﬁgﬁ%%og’d%b@asgvcﬁﬁ?uﬁ%# 0 NHC (1
nm.) and dil ut aed dadin YE8MEM((1BIB gi7P% Yitd. sol uti on was washed with 1 N HCl
(25 30 nm.) and dried (MgSO4). After renoval of volatiles under reduced
pressure, the_ residue was purified by flash chromatography using 5-10%
Et OAc i n hexaF&AMRLEDS january 2006 WD 03/ 010140 PCTI CA02101127 so el uent
~to -give the ticytlohenyrmuating-tasutAstahhisylgpkindoleB-&Boxyiic 86RbryépyX) . Ot her
‘N-al kyl i ndol e, te;'_i vatives within the scope of this invention could be
prepared from is appropriate electrophiles (e.g. Etl, iPrl, iBul, BnBr)
using a s$mlar procedure. 5 EXAMPLE 9: General procedure for the
- saponi fication of 6-indol ecarboxyl ages to the corresponding free
‘carboxylic acids: This procedure apphiessiochoth i ndol e and N nethylindol e
- carboxylates. 10 3-Cycl ohexyl - ipumatk i
“yl-1Hindol e-6-carboxylic acid: COOH
6 (1.517 g, 4.35 muol) was di ssol ved r
was added. The mi xture was stirred 50 Cfor 30 mn. The solution was
then cooled to roomtenperature and—added dropwi se to water (15 ni).
I nsol ubl e black inpurities were renoved by filtration

Ne 6-indol e carboxyl ate of exanple
in DVBO (8 m-) and 5N NaOH (4.4 m -)

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.

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

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

20 vyield). ' ‘

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

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




and AcOH (2 nlL) was added dropwise to the filtrate. Theaﬁ%l gh@§
that 20 forned was collected by filtration, washed vmt

(1.37 ¢, 94%
5- car boxylg oftfhe:

yi el d). EXAMPLE 10: 1-Cycl ohexyl-2phenyl-IH indol e

ACCl | pyr COOEt CsOH. H20 Br COOEt 1. H2/ 20% Pd(OH)2 2

4am no- 3-i odobenzoate: Ethyl 4-am nobenzoate (15.00 g, 91 mml) and |od| ne
(11.80 g, 46.5 mol) were 5 mxed with water (80 m-) and chl orobenzene
(4.60 g, 41 mmol). The m xture was strrred while the tenperature was
gradually raised to 90 C over 30 min. Hydrogen peroxide (30% 50 m-) was
10 h at 90 C. After stirring at that tenperature for an

6 B CytlbReXP-LimdtRy MBSy rilhoL gt 1 Bibidlée-catiaxylioacid detigit ed from t he
The solids were dissolved in DCM and the 10 sol ution
After drying
reduced pressure and the resulting

added over
addi ti onal

residual solid
washed SUCCES%IVé|y wi th sodiumthiosul fate and brine.
(MgSH), the solvent was renoved under
brown solid was triturated with hexape to renove di-iodi nated by-products.
The desired conpound was obt ained a& a

15 Et hyl .4-acet anmi do- 34odobenzgQat g-
mmol ) was di ssolved in pyridiné
Acd (0.32 m., 4.47 mmol, 1.3 equi
m xture was stirred for 1 h at 0 Q
reaction mgxture was then dil uted

10

15

20

25

iline fromabove (1.00 g,

2 h at room tenperature.
h 1 N HCl and the product

The stannane derivative of example 5 (3.42 g, 6.1 mmol) was dissolved in DMF
(10 mL) and Cul (0.116 g, 6.61 mmol, 0.1 equivalent), LiCl (0.517 g, 12.21 mmol,
2 equivalent), triphenytphosphine (0.320 g, 1.22 mmol, 0.2 equivalent) and 2-
bromopyridine (0.757 mL, 7.94 mmol, 1.3 equivalent) were added. The solution
was degassed with a stream of argon {30 min) and Pd(PPh), (0.352 g, 0.31 -
mmol, 0.05 equivalent) was added. After purging with argon for an additional 10
min, the solution was heated and stirred at 100 °C overnight under argon. The
DMF was then removed under vacuum and the residue dissolved in EtOAc (150
mL). The solution was washed with 1N NaOH (25 mL) and brine (25 mL} and
dried over MgSQ,. The solvent was removed undér reduced pressure and the
residue purified by flash chromatography eluting with CHCl3 then 5-10% EtOAc in
CHCl; (1.516 g, 71% yield).

EXAMPLE 7: .

General procedure for Stille cross-coupling of 2-bromoindoles with aryl or
heteroarylstannanes |

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

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

‘The 2-bromoindole derivative of exampie 4 {0.150 g, 0.428 mmol) and 2-

ipitate

18 January 2006 WO 03/ 010140 51 NHZPéT,CAogmhzl,—b(m 2,

osoomel i d (22.85 g, 86% yield).

3 the solution was cooled in ice.
ent) was added dropw se and the




20 was extracted with TBME (100 nlL). The organi c phase wasgg with I'N
HC (50 nL), dried (MgSO4) and concentrated to give th Fry terial
as a tan- .colored solid (1.121 g, 97%yvyield). . Ethyl 2: phenyl-indole
car boxyl @fcs3edr4070! | OWi ng the procedure of A Bedeschip@lcahoieiet. Lett.
1997, 38, 2307), the I Ph PdCl 2(PPh3)2 | Cul COOEt I|PCT/ CA02/ 01127 COCEt
. acetanilide derivative from above (0. 900 g, 2.7 mol) was reacted with
phenyl acetyl ene (0.385 nm., 3.5 nmol % equi valent) in the presence of 18
January 2006 WD 03/010140 PCT/ CAOZlOli 7 52 PdCl 2(PPh3)2 (10 mole % and

1) e s WogtbeBniboies 1 e RS 6 o dobleandtita) Shed Tha e oa he a° ¢

yel | ow sol i d 26 0460 f)] G&hmuaiel, d etquiyrlapth wersi didsolv&yin ENVORdF (7imLYierane. 5
1- Cycl ohex- | - m@o%h&%e %&bﬁdﬁ%s%e@as%@& mﬁx'strganasmﬁ{ Qybo Rt er: The

2- phenyl i ndol e er| vative from above s dissolved in
DVF (2 niL) anB(ERaPRNs iR/211 8k iO0R26 RN %%%Vﬂ?‘?@tw@edf”@t%e 1.2
equi val entg vésaledd Résoltion was heited b ST 0040 e dTHaTeadtioh AfixtiiatWwasand 3-

br ormcycl Ohexeo%d(t 1£oor9n§erg%er%wé F?Arﬁ_ﬁamzl.l)ﬁrgéj&%?d%%)mes gg&%% d dropw se (5

10 , mn) as 2°56I'U d for 30 mn
at -0 C. The fitetedt Atier enapprafioned B¢ spiven!, tharesidue &s rie-pubneitted tadlkeed wi t h Et 20

(2 x.50 ) aRdctioh Bé‘ncﬁ%hé ffhn dadMapaoa{ m{aﬁ% z-stI :tﬁebw&@tow@@ evapor at ed
under . reduced res ‘ésq (g%& % &SP ggﬂ t hat was used
~without puri f9€5PM8 aﬁ‘ catt?" (G289 ﬁrcofﬁ‘glto a1 EReRAUrR ARGy | - | Hi ndol e
- 5-carboxyia c fitedtidn ofldotidss thedelvenichasevipoatead bodhe westiue \parifegdydiaetid | n t he
usu_al way (1 &Eﬂﬁ&r%?llsing 15-100% CHCIl; in hexane as eluent (0.133 g, 88% yield).

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

i5

EXAMPLE 8:

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

carboxylates: ' ‘

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

\ COOMe
==
o-2 \

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



in EtOH over 20% Pd(OH) 2 on carbon for 20 h at roomtenﬁﬁatura fter
filtration of the catalyst, the EtOH was renoved under 8? ssure.
The residue was dissolved in a mxture of MeOH (1 nL) and DVSO (1 L) and
20 5N NaQhh dsafaadl) was added. The mixture was stirredpOpeifhghty at 50 C
The reaction m xture was cool ed and water (10 nL) was added. After
acidification with 1 N HCl, the product was extracted into Et20 (70 nlL)

‘and the solution dried (Na2SO4). Evapg?ati on of the solvent gave a green

residue consisting of a 2:1 mxture ( ng) of the desired

19 83?%%%“?@%&’3 e sanBRpE B e Bk taBB50 oo 1.

1- Cycl ohexyl - Asaliyii rwatwwwqﬂmtressomfwmwemloammﬁ bel8 January 2006
WO 03/010140 :% Q@@lﬁbmthera riaf8CHidheprilbs I@&Q@ OH H20 H
CocEe QOoEr 7P Pd(%%sb chepies B, il B i

2pheny! - 3met hiilRRBTegduEe- carboxyl ate: Adapting the procedure of H.-C. Zhang
(Tet. Letts 1997, 38, 2439) ethyl 4-amino- 5 3-iodobenzoate (from exanple
10, 0.500 g, gxdip @gp!) was dissolved in DMF (5 mi-) and LIC (0.073 g,
1.72 mml, 1 équivaleéent), PPh3 (0.090 g, 0.34 mml, 0.2 equivalent), K2C03

(1.188 g, 8.6Geneal pl@ce@mp\mtbqsqgorﬁmtipmeﬁﬁmnmx@memathem_ 5.76 mol ,

3 ‘equi val ent s} NEhfn c‘ghg\oxg@é&glagn was degassed by purging with argon
~for 1 h and pal | adi umacetate

039 g, 0.17 mmol, 0.1 10 equival ent) was
added. The ni I'B'ﬁ P@C@«%&ge aprliep E’d"’ﬁt inge @Ctmmhvarﬁ@éﬁpm@es h.

10
3-Cyclohexyl-1-methyl-2-pyridin-2-yl-1H-indole-6-carboxylic acid:

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

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

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




The reaction mxture was diluted with water (25 ni) and]ﬁtractlgﬁ W th

Et OAc (50 nl). The extract was washed with brine (3 x SRy 280% qried

(MgS™). Concentration under reduced pressure and purification by flash

chr omat og¥cga@fayo14oM th 10- 15% Et OAc -- hexane gave the daskéQB01127

2- phenyl - 3-net hyl indole (0.275 g, 15 | east polar conmponent) and the

3-phenyl - 2-net hyl isonmer (0.109 g, nore polar conponent). Ethyl

1- (3-cycl ohexen yl) - 3- net hyl - 2- phenyl | gqol e- 5- car boxyl ate. The | ess pol ar

i soner from above (0.264 g, 0.95 mmol ) was dissolved in DMSO 20 (2 nmL) and

cesi um hydr oxi de 3nohydr ate (Oy91 g, 1.14 mmol, 1.2 equivalent) was

added fol |l owed by 3-bronocycl ohgxepe .183 g, ., _cbogt equi val ent
Thé Py £ Brature for 30 min.

in 0.7 nL of ur
Addi tional CsOH ohs dechitre ( OgO i ¥a nﬁ 2
bronocycl ohexene Q400 g, 2.4 é&spei val ent’'s) were added and stirring
continued 25 for an additional 30 mn. Simlar anmounts of the two reagents
were again added and after another 30 miwy of stirring at rogp tenperature,
~ the reaction wascaikgt e BRI ( ®wrupran The
~ product was ext@ | CAOZ2/@Adi 27 1

/

re

T
037010140 54 PCT, 01127 5100 m.), dried (MgSO4) d after concentration

‘under reduced pr , th ash chromat ography
usi ng 5-10% Et OAc ‘i n hexane | kyl at ed i ndol e was
obtai ned (0.130 g). 5 Ethyl

1- cycl ohexyl - 3- net hyl - 2- phenyl i ndol e- 5- car boxyl at e: The unsat urated product
from above wa§thyfeadendiadobenzagtan H2 gas) in the usual way over 20%
PA(OH) 2 in_ Et EldyiatarkiR@Bnk P EBRI0Y, 81 Fritiol) 2nB iodke @Y £EOH £26Y mAnlf Rl | - 2

phenyl -1 H| ndol e-5-carboxyli ¢ aci d: The hydrogenated material from above
was di ssol?/ed"‘fxﬁda"twgleﬁ@é"&ﬁaﬂﬁ@%)’(’ﬁenzﬂg 60"t Al MR The mppiyre Wl NaOH (0. 5

m.) was addedstared whitetheitertperatureagas geddunityadisederaticgGhiveato oid. C. After

~dilution with oo t [ e , ed with a
1:1 m xture o V@{’@J&F’(“‘@‘he %On/é' %%ﬁ#%g%gﬁﬁﬁgﬁéjﬁgb di 'ipggﬁg\nm%{@s# N HCl to
pH 1. The |i bbaHesperpiugsiopan adfienalft, thednisiyrawascogiedeny the selufier (2 x 50 nl)

and the extr agdcafiet G8maNefesitig S6kts. RRaBvaL wefe dif8ve® V&N and the

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

esi due was purified b
el uent. The desired

~{MgS0,), the solvent was removed under reduced pressure and the resulting
brown solid was triturated with hexane to remove di-iodinated by-products. The
desired compound was obtained as a brown solid (22.85 g, 86% yleld).

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

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

Ethyl 2-phenyl-indole-5-carboxyiate:

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




15 under reduced pressure gave the desired indole as a[\#g ht b &@ solid
(0.074 g). EXAMPLE 12: 2-Brono -cycl opentyl -7 net hyl - -car boxylic
acid nethyl ester: j I COOH” O~>\ COON} N\ | COC]\II\/ECOC]VECOC]VEAS_

L: t hr ee- Rasi@Aodlsd 2k equi pped with a mechanical stirrepcpagefiprged with
20 indol e 6-carboxylic acid (220 g, 1.365 nole) and KOH pellets (764.45 g,

13.65 nole, 10 equivalents). Water (660 nL) and MeOH (660 nlL) were added
and the mxture heated to 75 C. Cycl o%nt anone (603.7 nmL, 6.825 nole, 5
equi val ents) was added dr opvvi se over h using a punp. The reaction

- mxture was h fo it after whi ch the reaction was
j udged conpl e?’g_bgghpﬁﬁf_ g%”dc‘g@??e%mf’@ %) ipamipurg °ﬁd'°’ﬁﬁ'8 (?)F"g}:l pi tated
pot assi um sal and tetrembihglgm&mﬂn‘m.-)(SfmU)I e demired 2phehyiaidlec0.580 gBZPBVE (2 X 500

m) tor ermvey,g hQPE&E@HQ?%y%@mg soh& Qﬁf@%gﬁr&ﬂaﬁg@eﬂﬂgg d smfom sol i d

was re-dissol ved I n wat he 18 Janu 010140
PCTI CA02/ 01121 Xa8%| ut i on washed vm th TBME (2 X 1 L). Following
acidifi catson to pH 3 with conc HCl (425 nl), the beige precipitate was

collected b L L nd dried under
vacuum at 7)6 A°2'e€?’uéd'é" POT Jw"‘(/\ﬂfiyé”gcaﬁé’ygc c'd(%'g’? S mass recovery)
and had an hoffb@&wbﬁrwndofe @B%tireIPb@)abote MI265 gr ud enmil)ovksalissbivahinabove
(159.56 g, 0. BFE@IR) amsmns@akm rhéhoWthﬂe((J% S0 Al m@pds 30% Pd(OH) 2 on

.char coal (8. 00 ) was added m Xt ure was enat edin a Parr
appar at us undEﬁ““@dP"Bé‘VaSWH?%J&? sghdion was qqpled. '“%H'F%F’a #P1 etion, the
catal yst was b@mwamahbyenfel(buwglmmm augdyuivleht) @aﬁéﬂbeﬁh&ap&ﬁﬂe ent 10

renmoved unger i s~dried at 70 C
under vacﬂgm 3%%%%&[&? B ?"t%%%[@g %m' Or%(a"?)%Ft:'/:lancé\d as a brown
solid and MSTW%&MWM%WMWBPLQS mtneexmtetéwnh EtO (2 x50 mi) and

3-cycl opent yl jnadQdrge Qﬁé@d\épmyébf ﬂ@s@lv@ﬁﬂv&%vﬂsor&e@@r?demdﬁéed”as 15 charged
in a3 L three-necked f hani cal stirrer

| a and a
et ot or - RRBSLES Baie oo BR0h dhihal v Deret s Purteeti P e ONF

next step.
15
1-Cyclohexyl-2-phenyl-1H-indole-5-carboxylic acid:
The crude indole from above was hydrogenated in the usual way (1 atm H; gas)
in EtOH over 20% Pd{OH}), on carbon for 20 h at room temperature. After
filtration of the catalyst, the EtOH was removed under reduced pressure.
The residue was dissolved in a mixture of MeOH (1 mL) and DMSO (1 mL) and
20 5N NaOH (0.5 ml) was added. The mixture was stirred overnight at 50 °C. “The
reaction mixture was cooled and water (10 mL) was added. After acidification
with 1N HCY, the product was extracted into ELO (70 mL) and the solution dried
- (NazS0Q,). Evaporation of the solvent gave a green residue consisting of a 2:1
mixture (85 mg) of the desired 1-cyclohexyl-2-phenylindole-5-carboxylic acid and
- 25  1,3-dicyclohexyl-2-phenylindole-5-carboxylic acid.

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




(740 nlL) was added. After dissolution on the starting Jerl al @bnhydrous
pot assi um carbonate (66.91 g, 0.484 nole, 1.5 equivalen ng ed and the
m xture stirred for 5 m nutes. |odonethane (50 nL, 0.807 rriole, 2.5

equi val eqlosbpaRaas added and the mxture stirred for gefc@hhgh; Whi ch HPLC
anal ysis of the reaction mxture indicated 97% conversion to the nethyl
ester. The reaction m xture was cooled in an ice bath and sodi um hydri de
(95% oil-free, 10.10 g, 0.420 nole, 33 equi val ent) was added in small
portions over 3 mn (exothermc: 8 C{o 30 Cinternal tenperature raise).

- After-stirring for an 25 additional 15 mn, 't he cool ing bath was renoved
and stirring contwmmued for 1.5 h at roomterrpera e after which no
further progressié as_chsayved P - febOEL | ON NaH (1.55 g, 65 mol,
0.2 equival ent) g i'o-d'oms-th-ane 6 nmaol, 0 REPEVal ent) were
added and after SYirri ﬁ%‘”f“b’r"*"_'eS mn, Ehe reacti onwas udged conpl ete by
HPLC (96% N- et hy Fereed)' /8§ The reaction nixture wad sow y (2 nin) poured
into water (4 L) with vigorou stlrrlngﬁgnd after 10, mn, acidified to pH
<2 with conc. HC mL S DRt ed f @ ptaeHt 0 al | ow
conpl ete conver s;-en'%gg» : ng po 2 ' and bi carbonate
to the nore solub #l 0 . pH waé"alj ustedto M -7 with 4N NaOH (40
.m) -and t he mxtl,‘ﬁtlrre erni ght  at roomterrpe re. 35 The
precipitated nmaterfal was cw® ected by filtration, waghed with water (600
m.) 18 January 2006 WD 03/010140 PCT/ CA02/01127 56 and dried at 60 C under
vacuum The crude product (79% honogeneity by HPLC) was obtained as a
brown solid (EéyP2-phenylBenethytiadaeisatarifdxylateym above is triturated with a

m ni mal anou OH to LermV, se f ities. The solid
was then col Iédcai%&r&ig ¥ PFa PRyl ohgaﬁ’angygigg P%Q%%@P%H“ﬁm "Ymount of
hot Et CAc.5 AfQ-@ﬂOhﬁﬂ@d:atelgrqnmexm{n 10e 13560 gt UT2mimod) yen disselgeddd BRIE ($5 X vol une)
and the ni xtypg £2U&G%. bfhbqem?rﬂﬁlno[f'lleéﬂa‘i‘éi‘xt Eﬁ@(ohbé%r@éﬁnms hen

evaporated to dr ness tQ |ve desired prod met hyli ndol e from
above ('10.60 UVAIENY Kl {1 @%?sg &:%@P'v%aquqr%ﬁ%a@ﬁw*p@ew&de@a% e (150 ni)
and sodi um acel,& 75 ramoDZ equivdentshvere adl:ie& TRgisoldtionnias degasarisied. The
suspensi on Wgﬁl Earo ‘ﬂ(ﬂ 17 43.3 mol ,
1. 05 equi val tng%%paH&g%g)p&r o%\?\n%gﬁea%b ere tenwdb% é ﬁé’f%omo’r‘pb suspensi on
- turned dalk resyivelerbwh peded; Jr'?ﬁmmf?@laisﬂf@d at B °G/a9d@rtargonétu Zﬂdir 1 h

The reaction mixture was diluted with water (25 mL) and extracted with E{OAc (50

mL). The extract was washed with brine (3 x 25 mL) and dried (MgSQOy,).

Concentration under reduced pressure and purification by flash chromatography

with 10-15% EtCAc — hfexane gave the desired 2-phenyl-3-methyl indole (0.275 g,
- 15 least polar component) and the 3-phenyl-2-methyl isomer (0.109 g, more polar

component).

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




at 0 C. The reaction was conpl eted by addi ng additi onal é)fﬁﬁmrp .21 i,
4.2 15 mmol, 0.10 equivalent) as shown by HPLC anal ysi s. €action was
then quenched by addition of 10% aqueous sodiumsulfite solution (15 nli),
fol | onedwdogsiaaser (50 nl) and K2CO3 (10.6 g, 1.8 equi vel/eRnézolie neutrali ze
HBr. The organic |ayer was separated, washed with 10% aqueous sodi um
sulfite and aqueous K2CO3 and dried (MgSO4). The sol vent was renoved under
reduced 20 pressure and the residue co-ggvaporated with TBVE (75 nlL) to give
a beige solid that was dried under vacuum overni ght (13 80 g). The crude

material was (wo'rﬁllr)hﬁeﬂ‘{hm&bbah@hﬁér@gné\@ﬁ%oﬁ%d bafcf pillg i g COO! 20 T
ice and the bésg%esolld %I » filtration, t was dried at
60 C under vacuu fﬁpg@e@ y FRDY, ustng SEI0RR/BIC 53" h@"@?@ﬁopentyl i

met hyl 2-vi nyelups. Theldéweénl\eﬁk}ﬂnle(qmdmewesdbtﬂln% @138Q).To the 2-Dbronoi ndol e
derivative of exanple 12 (2.044 g, 6.08 nmmol) in dry dioxane (20 nL) was
added vi nyItr| but1ylt| (1.954 n, 6.69 nmmol). The solution was degassed by
bubbl i ng nPt r 5§¥h ‘FVGPhﬁ’S" Frimethyirgrehenylindole-§-eavaylalshosphi ne) 18 January 2006

WO 03/ 010140 mm@awm.araau&ﬁomabbmﬁnyﬁhbbm%ﬁ reufley (g%%?gn @e”& 0.304

‘ol ) was add ture was heated at over ni ght .
The )reactl on ﬁ"lg"x ur e&)\%/g%d/e?’ﬁ{ﬁ'@ﬂ'"v#bﬁ a‘tjgioﬁ‘et?ma‘?fﬁt%f@li%ﬁ'm vel y was hedgvm th

water and brine. After the usual treatnment (MgSO4, filtration and

o eent LAl | on-CybRAAA NG IR hL AT AR IURANIAYNE il S o 10%

AcCEt - hexane) %fford he de5|r 4.70 mol, 77 %
yield) as a W-Fl fydigenated matef*ﬁém@s@wemaﬁﬁmen & uB3urerpf DBISB42rmol ) in a

m xture ofo THALzhdMedH (2aﬁx:b SNENATGH (1.5 ) \Aagaahe&@ﬁd ﬁa@qﬁﬂu@maéqueous

sol ution of | .6 ML of water).
The reaction érﬁr@? g‘r;%mélg ?d@ é%erﬂ"?@ﬁr‘r‘%"f”@w %(9 “l"-’Sthﬁ pé‘?ﬁ’éfc’i:ﬂq%ﬂ‘@d Wi th
wat er. The acRl@esyas wgshedwdth adel aixureds BQ fhdxakk 380 mHGindaneh extract ed

three tines vididrieadhR-HA D m”ﬁh&ﬁ%r%&lﬁéﬁ Leid @¥§%re§%d%wt{lﬁ%ﬁ}5gsm vely

€ usua

washed with r nd, brine
| W% (2 )(( §8< ?’nLﬁaand the extract dried over Na;SO,. Removal of the solvent

15  under reduced pressure gave the desired indole as a light brown solid {0.074 g).

EXAMPLE 12:
2-Bromo-3-cyclopentyl-1-methyl- 1H-indole-6-carboxylic acid methyl ester:

\uq gl ' O 3@
—_—

COOMe
g;g Bﬁw

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




-filtration and concentration) the desired crude acid Wal%&’ sol a& (150 ny).
15 EXAMPLE 1 4 3-Cyc-ohexyl -1-nethyl 2-oxazol-5-yl-iHI BB+ rboxylic
acid. OH To the brom de of exanple 4 (1.00 g, 2.855 mml) in dry di oxane
(10 mM -) wawgsor@dsled vinyltributyltin (917.8 pL, 3.141 gapllezelie sol ution
was degassed by 20 bubbling nitrogen through for 15 mn. Then

bi s(tri phenyl phosphine) palladium (l1) chloride (101 ng, 0.144 nmol) was
added and the solution was refluxed forge7 hrs. The reaction m xture was
diluted with ether and successively washed with water and brine. After the

usual treatnep Lo I i ' nd ncentration . | due was
flash chromat g(élr‘tgfgﬂlgégﬁ % w’(t:hniélﬁ% é;%éﬂt)'o':é%g&% g@catog)t%b)?ié"&t% 35% to 10%
AcCEt - hexane) HEb(426 d).dha brigeduedipitade wanmpdiaeted byrfitation, washedwiimsiter 91 %
yiel g) s a plﬁﬁji?larhd)dhe?%hﬁéi-v?ai%rﬁ guezmtefvhgggmd@rddua}weg%ﬁg%ggc@?ang 32227
ng, O. mml ) in a mxture o nuar \
58 acetone (6§%§'Qpg)TaSPé‘?‘io"ma&'ﬁ(S'ﬁ‘geﬁ3’6”‘8&%/”65%8?%?‘?@%?{290 pL) were
successi veby added N-nethyl norpholine N. oxide (NVWO, 48 ng, 0.410 mmol)
and a 2.5 % I ' o P30 - : The
reaction mi (;<t 3?%%2‘55)&0@{‘?@?@5@?{& 6%%.%lgéﬁ%%&g[eﬁ?vg?#%fo%ﬁrln((elglgggﬁsoand t hen
" concent r at ed. MEhand 205 Rd©H). eneeharogk(§100 &Y wpp afidedad ha mixtye weadssi vel y washed
with water (Zmdr@?aﬁﬂiiﬁ@ParNaﬁ Fatud fiRieH50/94i hydre@dn B for(I8BS@der fi 1 trati on
Rl

d tration) th de diol (117 nm) lated. To th de di al
abtai ned abovebrtiongha Sl SO oy Hlsier Broubf B el FoNell and et er

(3.2 L) ae OreGonved usdid ediusaihiressupe rinedesulting ®6avih solid was di@8i ati7orPg. . The
cool ing bath I &egﬁ ' ) . .f,red at room
tenperature f}é\{?&ikﬁ% mr%@ﬁ?@%m -ﬁ%ﬁﬁg%ggbﬁéﬁ&el&ﬁ%su atllﬁltr?{évﬁsol ution was
successi vel y H@i18ed wap ¥ hetomperneoes by HBLGci d, water, 'satd ag. NaHCOB, water
(2X) and brine. After the usual treatnment (MgSO4i filtration and
concentration), the I i red al dehyd [ ted (92 ny, 0.307
ol 9156 i PSR R Ar R B o) ARDRSELASE 1D 0 Og6
“mmol ), anh§ dr ehesgedin addsthpmneeiraddlask equidod avithg, m@h@ycal stiresr pndad Tosmi ¢
(17.57 ng, O.Q3ndmEb) The system was purged with nitrogen gas and anhydrous DMF :

{740 mi) was added. After dissolution on the starting material, anhydrous

patassium carbonate (66.91 g, 0.484 mole, 1.5 equivalent) was added and the
mixture stirred for 5 minutes. lodomethane (50 mL, 0.807 tricle, 2.5 equivalents) :
20  was addedand the mixture stirred for 5 h after which HPLC analysis of the ‘
reaction mixture indicated 97% conversion to the methyl ester. _ )
The reaction mixture was cooled in an ice bath and sodium hydride (95%, oil-free,
10.10 g, 0.420 mq!e, 1.3 equivalént) was added in small portions over 3 min
{exothemmic: 8 °C to 30 °C intemal temperature raise). Afier.stirring for an
25  additional 15 min, the cooling bath was removed and stiring continued for 1.5 h
at room temperature after which no further progression was observed (HPLC).
Additional NaH (1.55 g, 65 mmol, 0.2 equivalent} and iodomethane (1.0 mL, 16 -
mmol, 0.05 eduivalent) were added and after stirring for 15 min, the reaction was
judged complete by HPLC {96% N-methylated). |
30  The reaction mixture was slowly (2 min) poured into water (4 L) with vigorous
- stirring and after 10 min, acidified to pH <2 with conc. HC! (85 mL). The mixturel
was stirred for 5 min to allow complete conversion of any remaining potassium
carbonate and bicarbonate to the more soluble chloride. The pH was adjusted to
~7 with 4N NaOH (40 mL) and the mixture stirred overnight at room temperature.
35 The precipitated material was collected by filiration, washed with water (600 mL)



in absol ute M eCH (500 pL) was refluxed for 2 h. AcOet ]\gra?s thez &dded and
the 20 m xture was successively washed with water (2X) % After the
usual treatnent (MgSO4, filtration and concentration) the crude desired

oxazol e W031d1§ﬂbat ed (28 ng, 0.083 mml, 96 %yield). pdpchfospst er from
above (28 ng, 0.083 mml) in a mxture of THE (425 pL), 25 MeOH (210 pL)

and wat er (250 pL) was added lithium hydroxide (34.8 ng, 0.830 nmol). The
‘reaction m xture was stirred overnlghts%t roomtenperature, then diluted
with water and acidified with a 1 N aqg.” HC solution. The aqueous | ayer was

and bri ne. "ar oaf S 0B TE LRGN Sabll AR EBHSRR BIRhROR Boncent r at i on)
the title 3oHPLGHwanolitainghas 4 bowatsell (F30 gvg) . EXAMPLE 15

2- (1H Benzi m Qﬁé@ﬂudgniék&arfﬁﬂﬁh%)@’ﬂnfuéTé@\MWé mirﬁﬂ‘uél'&qﬁluﬁt'cﬁwfe I-I§9Xy| ic acid:
18 January 2006 WO 03/.010140 5 To a mxture ehyde from

exanpl e 14 (2&mRye aﬁeﬂwf’frm‘ﬁ?f)'ma%'ei Ehe %ﬂ'*‘éﬂ?ﬁgﬁéﬁﬂ'ﬁ?{? I@*t@t'%a"do 101
mmol ) in acet dissdivddin a@ifMaMmoundaichoDEI©AC2 OftepdoblingtaSosa thatberdtirey ani | (24. 8

ng, 0.101 mmh%ﬁnl%s aﬁ%d} fg%vog]n%(% 'AF,S’ th\’\%xtﬁlte' olgg |naiEe gné fﬂ%red er ature for

three days F eactyo sutcessivel y
washed with afiraig weg thaxeawrperelediie anngss iy QIVQ\HIGéieSl(erVOMH brine. After the
usual treatnment (MgSO4r filtrati on and concentration) the residue was

flash chronmat hed hex ord, the desired
benzi ni dazof eq.g%ﬁp et@@&‘i}%g}?'gé‘g 0410231 "??{'}8135%5?60'% 4ipEeRPPYl 10 To t he
est er fronvabesetaté {160mL) add @adiumrmét)nel(ﬂoagmzm:mne115feqiEivEer@t)2\4£b pL), MOH

(120 pL) and WBR! thd kobhdiof @ss &%%%qnéﬁfcg'baﬂﬁ‘amﬁ%?ﬁ%hggz 17T 484, 0. 280

mmol ). The reaction mxture tirred overni om tefpérature, then
diluted with WaEwChA-Opraubeiea WP%ad%dthPPa"sf q‘ae%mmd”hewlemheﬁ The aqueous

layer was 15 gxpbaddredmat Harkde@mxsmaﬂeﬁr&aﬁaec (319 "Nt wadeaRSSovER Y Washed
and concent r AP Rdereipt e epleed by B S BBMIREP b B o 441 "
86 % yi el dp. 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 KaCO4 an_d dried (MgS0,). The solvent was removed under reduced
20  pressure and the residue co-evaporated with TBME (75 ml.) to give a beige solid
_that was dried under vacuum ovemight (13.80 g). The crude matetial was
~ triturated with boiling MeOH (80 mL) for 30 min, cooled in ice and the beige solid
collected by filtration. The product was dried at 60 °C under vacuum (10.53 g,
76% recovery).
25 :
' EXAMPLE 13
3-Cyclopentyl-1-methyi-2-vinyl-1H-indole-6-carboxylic acid:
_ o- o

\ \ b
N 0" N o~ \ N OH
e 1T s X
30 Tothe 2-bromoindole derivative of example 12 (2.044 g, 6.08 mmol} in dry

dioxane {20 mL) was added vinyltributyltin (1.954 mL, 6.69 mmol). The solution
was degassed by bubbling nitragen for 15 min. Then bis{triphenylphosphine)




EXAMPLE 16 3-Cycl opentyl --1I|-nmethyl - 7Handol e 2, 6-di carb I c _aghd. 6 -nethyl
ester: 20 To the 3-cycl opentyl al dehyde prepared in a gigrf]:a{“éwgg@ﬁni onto

t hat described in exanple 15 (20 ng. 0.07 mml) and 2-nmet hyl - 2- but ene (541
pL, 5.11 ' tert-butanol (500 pL) at 0 C was adgleflc pgshly
prepared so Jtﬂ)%qlﬂc')d; of sodium 25 chlorite (64.2 ng, 0.711 gﬂ |?\ phosphat e
buffer (98 ng of NaH2ZPO4 in 150 pL of water). The reaction m xture
was.stirred for 45 mn. at roomtenperagiure then  brine was added. The
aqueous | ayer was extracted twice withvEt OAc. The PCT/ CA02/01127 9 0 18

January 2006 WO 03/010140 60 PCT/ CA02101127 confi ned @ g%chc | ayer was
successi vel y Ra¥adiug (Ricplende ¢13.410q §-30fmmdlyanadgad angdige After the
usual tr eat memixiurdiyaE Meatdd dttioatd overaigiet. Tleneedtion arixtare )wa2 Sildtedrgith of t he

desired crude | o) ﬁéﬂ?a

3- Cycl opent yl t@&ra%‘é@éc%séﬁ ﬁ%ﬂ%%%ﬁ%@%%?% car% Aﬂelqthe acl %nt CN COH The
2- brormbenzofﬁM@@‘;déir&ﬂO'aﬁn ngentigdignhiheresidug wa%%h@hmwa@grqa%@ S 2-tri(n-
10 butyl )Séanaﬁhl@%AébEt@]eﬁéneﬁ@,?af@rd e &emlcbmpwnuqhs@g]mmal me (0.760 g,
2.90 mmol), I|th| mchlorlﬁﬁ 0.250 g, 5.9 mmvol) and (0.057 g, 0.3
mmol ) were é’?&fﬁ\?ﬁawhﬁe (30 mL) and the nixture was degassed by

bubbl i ng ar goT‘o the res@0fromiabove TEEY raf.i 654 mnmio}) iresminixpie sphTHME)gal) andi um (0. 208
g, -0.18 mol )Twéndi‘gfjfﬁmf‘ﬂ& a&d@&aﬁ‘aﬁ&égugsaﬁﬁJnro‘?ﬁthﬁh Rxfe\Wdey an argon

at mospher e. room fenperature,
poured i nto wWagE-4qmmokin 1) rainef waten. Jbe &Rpciipn MIXiTEWES stmgd abSGEHPE phase was
washed wi {d WRE Bland Jilvidd withdvddér. Tmeeaqirebeglagé@ﬁ%)mmamdmmaqnacc:ainad to give

a residue that urifie Y, chr h desired
2(2-pyridyl )b‘?ﬂ%ﬁﬁﬁ‘ﬁ"‘ t&’éerslv{)@t(ﬂfég(sﬁ' dg;%aﬁﬁ ag’éers&;@%as obtained as a
white solid. successively washed with water (2X) and bnne After the usual treatment (MgSQ,,

filtration and concentration) the desired crude acid was isolated (150 mg).

i5 EXAMPLE 14
3-Cyclohexyl-1-methyl-2-oxazol-5-yi-1 H—indole-&-carboxylic acid:

B\ND* p éﬁl
Y Y

To the bromide of example 4 {1.00 g, 2.855 mmol) in dry dioxane (10 mL) was
added vinyltributyltin (917.8 L, 3.141 mmol). The solution was degassed by
'20  bubbling nitrogen through for 15 min. Then bis(triphenylphosphine) palladium (11}

* chioride (101 mg, 0.144 mmol) was added and the solution was refiuxed for 7 hrs.
The reaction mixture was diluted with ether and successively washed with water
and brine. After the usual treatment (MgSO.,, filiration and concentration) the
residue was flash chromatographed (5 cm, hexane to 2.5% AcOEt to 5% AcOEt

25 t010% AcOEt—hexane) to afford the desured compound (773 mg, 2. 60 mmol, 91
% yield) as a pale yeilow solid.

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




20 The nitrite fromabove (0.200 g, 0.694 mmol) was sus ded i m xture
of conc. H2SO4 (5 nmL), AcOH (4 nlL) and water (2 nL). A é’Pu%?p%ii ng for
t1h5 20 TLC showed cggplde'éle hydrol ysis. The m xture was cooled in ice and
e N s adde ropwi se to pH 9. The aqueous wash
~with dichi ortlz)or%\?hane and then aci di fEed to pH 6qwith %éﬁlilbf&lilgélmm'?'he ;S)rgguct
was 25 extracted with EtOAc, dried (MySO4) and sol vents renoved under
reduced pressure. The desired carboxyd c acid was obtained as a white
solid. EXAMPLE 19 2-Bronp-3-cycl opentyl-benzof b] t hi ophene-6-carboxylic acid

~ethyl ester 30 18 nuary. 2006 / 4 / A

A e D
3- br ono- 6- Cy addgiMHTEtyaTbwie Moside (NWMOELS Me &41Fme) godagd.s %19 30 mol )
in DVF (58. 0., ow%%sﬁfaqﬂgtréadtfé'iﬁib?fzb%ﬁrﬁy@bglg-Tae daetdrafiRuievad3 g, 38.60
‘ol ) and di et t hi ocar banyl chl ori de &%1 7 38..6 |}, at room5

t enper at ur e. StI'IFRS;. ghroanmytegrpgEpdure for treqdays a B}ﬁntcg?ﬁfgfr%t{a%r ef‘%#du@ hr. The

m xture was wasidikdierin ModAc dndNutiEssively phbigdariith wateri26)and bidee dftedi t h Et OAC.

-II\;BEO?Lr g_?_ELC . Iﬂ{jaa G SrelEl it ARJEY, NGB dnd BSE Hirdtohf the BubE G047 M) €d over

was isolated.

To the crude diol obtained above (ca. 0.336 mmol) in a mixture of THF (3.2 mL)
10 and water (3.2 mL) at 0 °C was added sodium périodate (86.2 mg, 0.403 mmotl)..
The cooling bath was then removed and the reaction mixture was stirred at room
temperature for Th 45 min. AcOEt was then added. The resulting solution was
successively washed with 10% aq. citric acid, water, satd ag. NaHCOj3, water (2X)
and brine. After the usual treatment (MgSQy, filtration and concentration) the
15  crude desired aldehyde was isolated (92 mg, 0.307 mmol, 91 % yield).

A mixture of the aldehyde from above (25.8 mg, 0.086 mmal), anhydrous
potassium carbonate (12.4 mg, 0.090 mmof) and Tosmic (17.57 mg, 0.090 mmol}
in absolute MeOH (500 pL) was refiuxed for 2 h. AcOEt was then added and the

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

To the ester from above (28 mg, 0.083 mhol) in a mixture of THF (425 pL),

25  MeOH (210 pl) and water (250 pL) was added lithium hydroxide (34.8 mg, 0.830
‘mmol}. The reaction mixture was stirred overnight at room {emperature, then
diluted with water and acidified with a 1N aq. HCI solution. The aqueous layer was
extracted with dichloromethane (3X) and successively washed with water (2X)
and brine. After the usual freatment {MgS0Q., filtration and concentration) the titie

30 crude acid was isolated (30 mg).

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




m xture was purified through a plug of silica gel wth 3%t OAc anes to
provide 6.976 g (100% of the desired thiocarbamate asl%f%%%?p@s(s oil. 10
The neat O 3-bronp-6-cycl opent anecarbonyl N, N-di net hyl t hi ocarbamate from
above (4 121.1 mmol ) was heated to internal te of 180-190C
for 5 hr.a(dlllﬁh‘?%% Et OAc/ hexanes: R 0.6 (starting mat g?ﬁg?§2?”182.75
(product)) was. used to nonitor the reaction progress. The crude materi al

- was used for the next reaction wthoutzdurther purification. . 15 The
crude S-3-brono-6-cycl opentanecar bonyl "N, N-di net hyl t hi ocarbamate from
above was dissolved in MeOH (600 m), KOH (40.0 g, 714 nmol) was added and
the mxture was hgated to reflux fog 135 0 N The m xture wys copled to room
tenperature and @ | ' “he residue
was di ssol ved i n{water and acidift¥ed by 6 N HCl to pH 3. _ft “was extracted
with 20 Et CAc athe crude product @ purified by a s'ca gel

chromat ography wth 1- 5% Et OAc/ hexanes. 31.3 g (91% of the desired

t hi ophenol def¢ aatiture oivle aldsbyds el egangie y£{d80ng, 0ido4 miRolarRial it i on of the

3- br ono- 6- CyCcligme ' fr b 0.314 g, 1.105 mmol
in acetone )(/5@3@%5@\%3@@‘28%’@8?@% @ﬁ hﬁetgr%% @égﬂf')(&a“ﬁimj%&)o P06 WO )
03/ 010140 P@W@@EP@ Fhloran(248199,)0. 103 Mol Th yeastiehi mixbune whs iy kit
br onpacet a% e ©8m2&ipegatuld. drifredlaaysl ASBEMWRY ddded Iﬂ?@th@iré%dﬁ?l’?mml% ghd rred

|

overnight. T I m Xt.ur e s.filtered through ter paper and the

filtrate was h%gé%g,ﬁ lygttg‘oérzfdx"%'ﬁ }#\%%HEWWUQP (4% avajev (430 and beng.Et QAc/ hexanes

provi ded 0. 3¥¥tegthesnog! ieatment(MoSEU fitratias and canlcentt=@i5s) thé fesidhe Wae Crude ester

from above wamswlbiss i 2. 5.0,.mM) was added at
S Phigdphdl (I, Gb% &dﬂt—heﬁe@neﬂg NaSH tﬁ%g?sg%

roomterrperature.,Th(g mxture was stirre omte re for 2-3 hr,
or until TLC SeAAinaree esterrnriative (Lhmgi G928 mmel, 3bTasiald). was removed by

rotary evHporation. Water was added and the mi xture was acidified with 6 N
HO to pH 3@y i1 h Et , hed with brine and dried over
MySO4. The 10 s%f %‘%\{f%\%ﬁ%&r‘l gﬁfvﬁg %&%ﬁ@&@W“b‘%%@@iﬁ@%dem resi due
was used wi tARH (1RQpErRRd walen (14Cik) iwen adde ittiem bydrdsdagiir g, @msabove was
added acet i ¢ randly Bhé ARctidnkfix@rd s stﬁ@@o&#ﬁgm RN CrehBertife %3) .and the.

t - m Xture “was Co

m xture was d.to reflux overnigh _ ed to room
t enper at ur e gﬁlgg%%’m_‘gﬁtef e ’-fl’?fj%‘f“ﬂge"\b?q- Hebsalign: Hhe asweousdayer was
: 15 exiracted with dichloromethane (3X) and successively washed with water (2X)
.and brine. After the usual treatment (MgS0Q,, filtration and concentration) the title

crude acid was isolated (9 mg, 0.0241 mmol, 86 % yield).

'EXAMPLE 16

3-Cyclopentyl-1-methyl-1 H-indd!e-:‘:', 6-dicarboxylic acid 6-methyl ester:
20

0
o
\

HO

To the 3-cyclopeniy! aldehyde prepared in a similar fashion to that described in
example 15 (20 mg. 0.07 mmol) and 2-methyl-2-butene (541 pL, 5.11 mmol) in
tert-butancl (500 pL) at 0 °C was added a freshly prepared solution of sodium

~ 25 chiorite (64.2 mg, 0.711 mmol) in phosphate buffer (98 mg of NaH,POQ, in 150 pL
of water). The reaction mixture was stirred for 45 min. at room temperature then
brine was added. The aqueous layer was extracted twice with EtOAc..The




15 N NaOH was added until pHto about 7, and extracted gd,th Etg@gsr washed
with brine and dried over MgSO4. The sol vent was rem)v1

evaporation and, the residue was purified by silica gel wth hexanes to
provi de Q,JQ%?IQ'{BO% of 6- brono-3-cycl opentyl benzot pi.pph, S a

col orl ess ol i\ m xture of the 6-brono-3-cycl opentyl benzot op ene from
above (0.723 g, 2.57 20 nmol), and copper cyanlde (0.272 g, 3.04 mmol ) in

DMF (1.4 nL) was heated to reflux ove ght. The m xture was cooled to
room tenperature and diluted with . 2 N NHAOH was added and t he

m xture was Stll’é Omnu tes ar1dI g gthro D_é?llte The
aqueous | ayer ° m%q(?rp% Eﬁer\)ﬁatsﬁuﬁ‘feﬁﬂﬁey‘rﬂ%‘e &g F 0N I$olEL conbi ned

and washed w t&hd birienaiter dhvel wetlaldxeaimdvl BQYS 0 4 filtlatiohend toswhivatioh) 28 migenoved
under reduced e SS4e8 crudB Scil v My\%';ﬁl' out further purification.
3-cycl opentyl 06 cyano grrlllzot |opﬂé]e%5ela{g§§s§§£g? H65 mmol ) was di ssolved in
acetic acid (310 nL), bromne (49.64 g, 310.6 mol) was added at room
tenperaturg. ERSmsTENBUre was sti rred at ro‘omtenperature over ni ght and HPLC

30. was used t nito re After the reaction was

conpl et e, 3&5”’\% ’%\8&@ n ZB@ ? "GRG A% o renpve acetic acid
(3 x 100 rrL) 5 ode product cinder _red ced presswe@ and used
wi t hout furthéf \fleat—l—en-.-—T K ' above was
added to ethanol{ (150 ni, 35 denatured) and conc. H2S
nuary 2006 WD 03/0)
PCT/ CA02/ 01127 63 days. After conpletion (HPLC) the reaction mxture was
cooled to room tenperature and poured into ice-water and extracted with

di chl or onet hah@e g-Brogobanygfusgn derivative of gammie 15(PA58 dna198 Wﬂ@?ﬁéd‘ and. washed
Wi t h 5% NatiCOBitylpRnylbyiitine (1.36xey, 07 Maral), mmnmﬁrmymde ,beguced pressure

and the resi due silica b Al exanes. The
col | ected fratfl oYvaI%u%E@on%éﬁ%éﬁ‘grgggan@n@dﬁé(o |Qﬂé§' MWaL ¥F'&rried in
met hanol . Thedisgsihied iMRIMF {30 mkyand thethixtune whe degsissdyl hyclubblirigdargest foa3md| t o

ide 15.9 { |1
E(rjlo:”d elO : E%lar\( Ng%?éﬁlg% &@héﬁﬁrﬁ&plﬁﬁe)ﬁélfa@nuﬁi (B.gbB g%ffﬁmﬁaﬁ vés%bdmndye ow

benzof bj t hi opW@ ﬂgxt@'e@gf%gg po & HE‘i"ﬂ an argon atmosphere After 19 h, the reaction
15 was cooled to room temperature, poured into water (70 ml.} and extracted with

TBME. The organic phase was washed with water (2 X) and brine, dried (MgSQ,)
and concentrated to give a residue that was purified by flash chromatography.
The desired 2(2-pyridyl)benzofuran derivative {(0.536 g, 63 % yieldj was obtained
asa white solid.

‘20  The nitrile from above {0.200 g; 0.694 mmol) was suspended -in a mixture of conc.
H;S0, (6 mL), AcOH {4 mL) and water (2 mL). Aiter refluxing for 1.5 h, TLC
showed complete hydrolysis. The mixture was cooled in ice and the 10 N NaOH
was added dropwise to pH 9. The aqueous layer was washed with
dichloromethane and then acidified to pH 6 with 5 N HCI. The product was

25  extracted with EtOAc, dried (MgSO,) and solvents removed under reduced

' pressure. The desired carboxyfic acid was obtained as a white solid.

EXAMPLE 19

_ 2-Bromo-3-cyclopentyl-benzo[bjthiophene-6-carboxylic acid ethyl ester
30




COCEt COCEt

Q_ . COCH The 2-bronobenzot hi ophene of exarrplig)J 11?21&908’654 g, 1.00

mml ), 2-tri(n- butyl)stannylpyridine (0.442 g, 1.2 mo

tri phenyl phosphine (0.262 g, 1.00 15 mol), lithiumchloride (0.085 g, 2.0
mmol ) andy$inifde 019 g, 0.1 nmmol) were dissolved in D%T@gz,m}, and the
m xture was degassed by bubbling argon for 30 mn. Tetrakis

(triphenyl phosphi ne) palladium (0.069 g, 0.06 nmol) was added and the
~mxture stirred at 100 C under an argo%éat nosphere. After 24 h, the

reaction was cooled to roomtenperatu
- extracted with 20 TBME. The organi c phase was washed wth
brine, driired (MgS™)$ and concentrated(tq give a residug
by flash chronam_ The desi @ 202> p)L(_‘EL*)Hi’IE’Qenzo
(0.197 g, 56 %awaH dH i
from above was hydrolyzed in the usu

title gold that could be wsed directly or p ified by HPLC a

chr omat ogr aphy. «dhe acj d dam,cesupl e i nen«deri v

procedar ﬁ b&Tked) €x \
?thiop en

t he general
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- 03/010140 64 COOEt COCEt
was coupled to 3- furanboro
desired 2(3-f G
the ethyl ester Was cgrM

-benzo[ b

poured into water (70 nL) and
ater (2 X) and
al was purified’
o% e ester

asp a pal e yel l ow™waXy solid. The ester
aﬁ‘ nner using NaO-lOJ?'p/ give 25 the

d flash
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30 EXA - Cycl opent yl
e- 6-carboxylic La@bgd 18 January "20686 WO

The 2-brompbenzot hi ophene est of exanple 19
acid as desc ed in exanple to give the

%;ﬁelg, i fication of

2T 0OfFPH t e €to give the

S Wtk N&d

title carboxylic acid deri vatlv EXAMELE 27 3- Cycl ohexyl - 1-met hyl 2

phenyl - 1H pyrr ol of2 3 bJ] pyri-di pe
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15

20

-6 carboxylic acid: TMSCN EttN

To a solution of 3-bromo-6-cyclopentanecarbonylphenol of Example 17 (5.194 g,
19.30 mmol) in DMF (58.0 mL) was added 1,4-diazabicyclo[2.2.2]octane (4.33 g,

'38.60 mmol) and dimethylthiocarbamyl chioride (4.77 g, 38.6.mmol) at room

temperature. The mixture was stirred at room temperature for 3 hr. The mixture .-
was acidified with 1 N HCI to pH 3 and then extracted with EtOAc. The organic
layers were combined and washed witty brine and dried over MgSO,. The crude
mixture was purified through a plug of silica gel with 3%EtOAc/hexanes to provide
6.976 g (100%) of the desired thiocarbamate as a colotless oil.

The neat O-3-bromo-6-cyciopentanecarbonyl N,N-dimethylthiocarbamate from
above {43.147 g, 121.1 mmol) was heated to internal temperature of 180-190°C
for 5 hr. TLC {20% EtOAc/hexanes: B; 0.6 {starting material), 0.5 (product}) was

. used to monitor the reaction progress. The crude material was used for the next

reaction without further purification.

The crude S§-3-bromo-6-cyclopentanecarbonyl N, N-dimethyithiocarbamate from
above was dissclved in MeOH (600 mL), KOH (40.0 g, 714 mmol} was added and
the mixture was heated 1o reflux for 1.5 h. The mixiure was cooled to room

temperature and the solvent was removed by rotary evaporation. The residue

was dissolved in water and acidified by 6 N HCI to pH 3. 1t was exiracted with
EtOAc and the crude product was purified by a sifica gel chromatography with 1-

5% EtOAc/hexahes. 31.3 g (91%) of the desired thiophenol derivative was

obtained as a yellow oil.

~ To a solution of the 3-bromo-6-cyclopentanecarbonylthiophenol from above

(0.314 g, 1.105 mmol) in acetone (5.0 mL) was added K.CO; {0.477 g, 3.45




UCIl | Pd" | Na2CO8 B(OH)2 10 CN P: H, MCPBA 31- Pd(QOH) llg%n 99-%30@
Pyr.Br, PCTICA02/01127 met YN NaH COOH 7- Azai ndol e (15 mol e)

was di ssol ved in MeOH (330 mM ) and sodium nethoxi de (25% W/W in MOH 172

m., O. 75@,(;9309% @and cycl ohexanone (52.86 nlL, 0.51 mol g)yweiiadded. The
m xture was re fuxed for 60 h and then concentrated under reduced pressure.

After cooling in ice-water, the reaction 15 mxture was acidified to pH 8
with 3N HCl and the precipitated solid élas collected by filtration. The
product was washed vvith water, triturated with TBME- hexane and dried by

t th h t b 15.0 75. 65
azeot 991 19, WMo LOVENS et Bbun DR bia) b0, & o5 S
Pd( OH) z on cafThemixute 88s girragasrerniht. atidadactidh enixtuns was diteved thrdugt fibgyenat ed
under | atm O;B )g??ar%qﬁe 1I9£te%v%s@08@cnba%d \Apbrﬁlgatﬁyﬂ'bgtsm gé!%tﬂg@' catalyst (1.30

g) was added. stirrin tional 16 h, the

catal yst was FoRehexrnsy Pfoi"ld?ﬁ‘ 83568 (%@ af e rreiuet pom coledlespeflat ed under
reduced presStheeride ditel Grom dbasé dugd“emxedwsmt (i2lonnay, et MaOR (5.TBME to give
an amper sol | \gas(ei:l'd%eg aﬁ%om%empera U fné mlx?ure was stirred at room temperature for
2-8 hr, or until TLC indicated complete reaction. The solvent was removed by
" rotary evaporation. Water was added and the mixture was acidified with 6 N HCI
to pH 3 and extracted with EtOAc, washed with brine and dried over MgS0O,. The

10 . soivent was removed under reduced pressure and the residue was used without

further purification. )

To the crude acid from above was added acetic anhydride (16.0 mL), and then

NaOAc (0.573 g) and the mixture was heated to reflux overnight. The mixture

was cooled to room temperaiure and poured into a mixture of ice and toluene. 6
15 N NaOH was added until pH o about 7, and extracted with EtOAc, washed with

brine and dried over MgSO,. The solvent was removed by rotary evaporation and

the residue was purified by silica gel with hexanes fo provide 0.795 g (80%) of 6-

bromo-3-cyclopentyl benzothiophene as a colorless oil.
A mixture of the 6-bromo-3-cyclopentylbenzothiophene from above (0.723 g, 2.57
20 mmol), and copper cyanide {0.272 g, 3.04 mmof) in DMF (1.4 mL) was heated to
reflux overnight. The mixture was cooled to room temperature and diluted with
EtOAc. 2 N NH,OH was added and the mixture was stirred for 10 minutes and
filtered through Celite. The aquedus tayer was extracted with EtOAc. The
organic layers were combined and washed with brine, dried over MgS0O,, and the
25  solvent was removed under reduced pressure. The product was used without
further purification.
3-cyclopentyl-8-cyanobenzothiophene (17.65 g, 77.65 mmol) was dissolved in
- -acetic acid (310 mL), bromine (48.64 g, 310.6 mmol) was added at room
temperaiure. The mixtufe was stitred at room temperature overnight and HPLC
30 was used to monitor the reaction progress. Afier the reaction' was complete,
toluene was added to the reaction mixture fo remove acetic acid (3 x 100 mi).
The crude product was dried under reduced pressure and used without further
purification.
. The crude cyano derivative from abeove was added to ethanol (150 mL,
35 - denatured) and cbnc. H,SO, (45 mL) and the mixture heated to reflux for 1-2



WO 03/010140 PCT/ CA02/ 01127 65 The azai ndol e derivativ LIrom agg%g (7.50 g,
37.45 mol ) was dissolved in DME (130 m-) and neta-c ole acid
(12.943 g, 60.0 nmol) was added. After stirring for 2 h, volatiles were
renoved ypdshdgduced pressure and the residue-suspe cAddoypter (100
m.). The mxture was basified to pH 10 by 5 addition of saturated aqueous
Na2CO3 sol ution under vigorous stirring. The solid was then collected by
filtration, washed with water and a sr‘rgél amount of TBME, and dried (7.90
g). The crude N oxide from above (4.00 18. 49 mml) was di ssolved in DW
(350 m-) and NaH 60% di sper.si.on, was added in small
portions 10 CRYErATE ’Hp'euﬂ'?éHﬁﬁ'ck)ttﬁ? {,ﬁaﬁ}‘é@] ’%E‘Wer%qoﬁ’ 439%™ and i odonet hane
(1.183 n, 19%empetajursvasd palcketinidicpmiiecaniexiraddl withndithdorbinethsesensi on. Aft er

stirring for t t \mﬁ%r%%sured by
HPLC anal ysi s%d}H@ the OP%WN%E%%& U&ﬁbzn@@aﬁ%&&@cﬁ ﬁ%@%ﬁ\l extracted 3
tinmes with Etoe: Tﬁ'ﬁéOIV@XW?%@E"QX&%‘JMFRSHGW RBSSYrY 30 thejresisye MeHSO4) and

evapor at edstoplmnwwams.ﬁdatg%rbylﬁﬁ,deA&Mn&S T8e c&fé%eh%ems%w by NVR) that
was used i medi at ication. rod ct fragm above

u
(080 g, 3 arsnnpmedanadi eapliias AFTRER fettanoh e SHiP et bindand 123 e
8.1 mmol) mswmlﬂédnthcﬂdwld&nbﬂhmotﬂolprmw@ 8 (pB%, w:eslemaeo(mra&hm, 16 mol ).
The sol ution for 19 h. After 20 cooling to room
t enper at ur e, %%Eﬂ?ﬁtgﬁlloﬁ%ﬂ%uenched by sl ow addition of aqueous NaHCGO3
. and .the product extracted with Et OAc. The extract was washed wth brine,
dried (I\/gﬁpﬁl)E,@{m,_gQ@centrat ed to a residue that was purified by flash
chronatogra hy on silica gel using 15% Et OAc- hexane (0.285 g). The nitrile
(0.300 g, &‘Vﬁi?ﬁ?f)W(r%rewwe-ﬁdﬁ'réréazq[wﬂemfmelﬂscw9’5}’"&?&%ydr ogen 25
chl ori de gas wass cgml uti on. The
solution was®r | et e conversion
of starting After cooli to roomtenperatuke, volatiles were
removed under duced pressure and/t he resi due was solved in EtOAc. The
solution was _washed with brine, dried S and concentrated. The
resi due was pUm Q“P@WOBWZSW’OPP%Pf@H?@HﬁtNg?%1@H el 24i@el  (15- 20%
Et CAc- hexane)btlt@)s%ﬁﬁpwmﬁemzrg?dzrﬁrhbly,anﬁléﬁﬁihoagﬂﬂrfb (adee gyebbow gum (0. 227
9). The e% ermmoBrPth?u ﬁor&i%‘(&.g% 826) m:r)’nSOI) a%h?(ﬁ%g g%.?smonl]éf)e er!an THE (4 )

and

dissolved in DMF {10 mL) and the mixture was degassed by bubbling argon for 30
min. Tetrakis (triphenylphosphine)palladium {0.069 g, 0.06 mmol} was added and
the mixture stirred at 100 °C under an argon atmosphere. After 24 h, the reaction
was cooled to room temperature, poured into water (70 mL) and extracted with

20 TBME. The organic phase was washed with water (2 X) and brine, dried (MgSOy)
and concentrated to give a residue that was purified by flash chromaiography.
The desired 2(2-pyridyl)benzothiophene ester (0.197 g, 56 % yield) was obtained
as a pale yellow waxy solid.
The ester from above was hydrolyzed in the usual manner using NaOH, to give

5 5 tj;re,t\it}%@cid that could be used directly or purified by HP;C and flash

chromatography.
The acid could be coupled to amine derivatives following the general procedure
described in example 37. |

30 EXAMPLE 21
3-Cyclopentyl-2-furan-3-yl-benzo[bjthiophene-6-carboxylic acid:




pyri di ni um hydr obrom de perbrom de (0.200 g, 0.532 nmol S . a The
m xture was stirred at 65 Cin a sealed vial for 16 h (1188%?}%5629@ sion).

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

sol uti onwagkfegdanuary 2006 WO 03/ 010140 PCTI CA02/ 01ligricRfodmshed with
wat er and brine, dried (MySO4) and concentrated. The crude nmaterial was
purified by flash chronmat ography on silica gel (15% Et QAc-hexane). The
brom de from above (0.100 g, 0.274 mmlsk phenyl boronic acid (0.049 g, 0.4
mrol ) and lithiumchloride (0.019 g, 5 mmol) were dissolved in a mxture
w(z m.) andsl Nag&O3 (0.43 ni)..
solution f
>035 g, 0.03 s added. The
m xture was refxed for 18 h after ich point nore c | yst (0.035 g,
0.03 mml) was™added. After refluxing for an additional™2 h, the EtOH was

removed under Tih@2fb$&h'6lfeﬂzcﬁﬁ|8§’r%ﬁ6%steﬂ_$}%x£rﬁ|§éqy%:a‘é’%‘éu;ﬂ‘é&t‘é@fﬁ(rﬁﬁbdr&hncﬂ QAc and
t he sol uti on washed ueous bri r}ﬁ}pe dried g SH) .

Renoval of voPgf |aPé'§S‘ivﬁ\"h%’r" ex?’@?]]g@é%lg'ﬁ? @?éiﬁ?‘éedg%?@‘ HYRPEETA A hat was
purified by f lire88%gteid respogifictibly of timetsyl ksteawgedtantisd oug wilk fadil @oomexane

(0.105 g, I from above (0.100 g, 0.276
nmol ) was ISﬁp\féﬁ&%t@@%%t{wcﬁﬂéﬁé%ﬂﬁ%@l{t@ m) and EtOH (2 nmL.). 1 N
NaOH (2.8 nmL) was added and the mxture stirred for 4 h at room
tenperature. ¥ghmbsl2es were renoved under reduced pressure and the residue
diluted with 0% ueou §W The product was extracted with EtQAc (3 X),

dried (MySO4) - *Yr e G2 whenH |1@?P}’B§9’°[1?§«Péﬁ’1§'§ﬂ" frgeoxylic it i ve HPLC
to give the t|tIe compgund., 20 EXAMPLE, 23: | NHI BI TI O\lo‘O: NS513 RNA,

DEPENDENT RNA P XIVE A ITY The! ¥oppounds Of“ e i pyenti
tested for inhiQItpry ng%%'—ﬁeéa—tlt Vi US
pol ynerase (NS5B),” accord to t o)l owi ng  asg 25 The strates
hosphat e)

are: a 12 nucl eoti de RNA ol i go- unolyl ate (or oligo- U{‘Idl ne- non

(oligo-U) pri_mmen modifirea™wi th bi "éf’e'the"ﬂﬂmea &ftion; a
corrpl enent ary paiy adey ate k@r a si ne m)nophos e) (pol yA) terrpl ate
' N
LICH Pd® I Na,CO, coost _ N
Ealid

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

of 5 toluene (2 nL)
degassed by pa
tetraki stri phenylfphe

The 4j xture was
, and

10

- concentrated under reduced pressure. After cooling in ice-water, the reaction
15  mixture was acidified to pH 8 with 3N HCI and the precipitated solid was collected
by filtration. The product was washed with water, triturated with TBME-hexane
_' and dried by azeotroping with toluene (19.8 g).
* The material from abové (15.00 g, 75.65 mmol) was dissolved in a mixture of
EtOH (130 mL) and THF (30 mL) and 20%, Pd(OH)g on carbon (1.30 g) was
20  added. The mixture was hydrogenated under 1 atm of H, gas for 24 h, after
which point additional catalyst (1.30 g} was added. After stirring under H; gas for
an additional 16 h, the catalyst was removed by filtration and the solution
evaporated under reduced pressure 1o give a residue that was trlturated with
TBME to give an amber solid (13.9g).




of heterogeneous | ength (1000-10000 nucl eotides); and P- 3H] .
Pol ynmerase activity is nmeasured as the incorporation oﬁ%u?&agg% into

.the chain elongated fromthe oligo-U primer. The 3H 1| abel | ed react i on
product g esfeddiid!r €d by SPA-beads coated wi th strept avp@ies@hgizguantified
on the TopCount. 35 All solutions were made from DEPC treated MI11iQ water
[2 M of DEPC is added 18 January 2006 WO 03/010140 PCT/ CA02/ 01127 67 to 1
L of MIliQwater, the mxture is sha vigorously to dissolve the DEPC,
t hen autocl aved at 121C for 30 m nutes]. Enzyrre The full length HCV NS5B
- (SEQ ID NO. 1) | ed._as an N 5 m hexa- hi lon protein
f r om bacul ovfm?fzﬁﬁ&é%f“ﬂﬁa "’ﬁ?@& a%ogﬁl(} % Q’ﬁgisé'ﬂg %‘@a‘*"‘z Sog’gg 5"?@1 at --20C
in storage bL(ﬂB@mL[melenéi&bmw))pet’danErc achi(42.94Tm%0i0t ool was addeds f ound to
mai ntain acti nyl at ed
Xf‘(etr)éh%rﬂd folaé? \f?%ﬁlte% H&%d %Qﬁr‘éﬁ@ée U_I%_;res-gﬁ'l% alﬁl:i%e'

ol i go-Ul2 primer wer e
di ssol ved in aﬁ&ﬂ@susmeémw@dﬂ. E‘éh 13'@ naixtyieps hasil P"!LH’ W5 20 Assay
buffer: 2@ nMdhrios of¥aturgbt Zq@ou§Nﬁ“Md{@€luﬁorﬂﬁwdéM[déﬁus slirrinly] BT dolidl M DTT

DT 1mEDTA "0 s e o i By e
cocktail: Jusandgiried(7. QO(I})assay t est conpounds of the invention

The crude N-oxide from above {4.00 g, 18.49 mmol) was dissolved in DMF (350
mL} and NaH (60% dispersion, 1.52 g, 38 mmol) was added in stall portions

10 over 5 min. The mixture was stirred for 30 min and iodomethane {1.183 mL, 19
mmol} was added dropwise over 20 min to the suspension. After stirring for 3 h at
room temperature, no more progress was measured by HPLC analysis. The
reaction rhixture was poured into water and extracted 3 times with EtOAc. The
extract was washed with brine, dried {(MgSQy) and evaporated to give an amber

15  solid (3.65 g, 60% homogeneity by NMR) that was used immediately without
purification.
The crude product from above (0.80 g, 3.47 mmol) was dassolved in MeCN (10
mL). Triethylamine (1.13 mL, 8.1 mmol) was added followed by trimethylsilyl
cyanide {2.13 mL, 16 mmol). The solution was then refiuxed for 12 h. After

20 cooling to room temperature, the reaction was quenched by slow addition of
aqueous NaHCO; and the product extracted with EtOAc. The extract was
washed with brine, dried {(MgS0Q.) and concentrated to a residue that was purified
by flash chromatography on silica gel using 15% EtOAc-hexane (0.285 g)
“The nitrile {(0.300 g, 1.254 mmol) was suspended in EtOH (15 mL) and hydrogen

25  chloride gas was bubbled through for 15 min to give a clear solution. The solution
was then refluxed for 1.5 h until TLC showed complete conversion of starting
material. After cooling to room temperature, volatiles were removed under
reduced pressure and the residue was dissolved in EtOAc. The solution was
washed with brine, dried (MgSO,) and concentrated. The residue was putified by

30 - flash chromatography on silica gel {15-20% EtOAc-hexane) to give the desired
ethyl ester as a pale yellow gum (0.227 g).

'The ester from above (0.100 g, 0.35 mmol) was dissolved in THF (4 mL) and
pyridinium hydrobromide perbromide (0.200 g, 0.532 mmol) was added. The
mixture was stirred at 65 °C in a sealed viai for 16 h (~80% conversion). The

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




were dissol ved in assay buffer containing 15% DMSO. Su %tjrate g&fé(t ail:
Just prior to assay, the substrates were m xed in assa BOYAE o the
foll owi ng concentrations: 30 Conmponent Concentration in Final substrate

cockt ai'I‘}@q,ri; ation in assay 18 January 2006 WO 03/ Qo
PCT/ CA02/ 01 ggﬂ In0.5 U pL1.67 U pL Biotin-oligo- 3 Igg%Ll ng/ pL
primer Pol yA tenplate30 ngl pL10 ngl pL UTP-[5,6- H 35 0.025 Cl11 gLO. 0083

tCl pL G /mml0.25 pM UTP2. 25 pM. 75 g Enzynme cocktail: Just prior to
assay, the RNA polynerase (NS5B) cocktarl was prepared in assay buffer to

i pH 7. 620 DARGEME Waier RES B, THROAERAS A EFPFen i, TEGAGEy | mal 051 doLo6
NS5B30 nM 5 Pmatetalatas puiiieel bgdlastychreasatbgraphwassiljza kol 5% Etd Ac-bexehe)r of | uor Tm
white "U bot t- 5 BLaks ot 0L BFOEN, 6229 RhnonpheiiibG658 h@ oo bAY:
mmol) and lithium chloride (0.019 g, 0.45 mmol} were dissolved in a mixture of
5 toluene (2 mL), EtOH (2 mL) and 1M Na,COs (0.43 mL). The mixture was -
degassed by passing argon gas through the solution for 30 min, and
tetrakistriphenylphosphine patladium (0.035 g, 0.03 mmol) was added. The
midure 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 (MgSQy4). Removal of volatiles under
reduced presstire gave an orange gum that was purified by flash chromatography
on silica gel using 20% EtOAc-hexane {0.105 g, crude). '
} The partially purified ester from above (0.100 g, 0.276 mmal) was dissolved in a
15  mixture of THF (2 mL) and EtOH (2 mL). 1N NaOH (2.8 mi) was added and the
mixture stirred for 4 h at room temperature, Volatiles were removed under
- reduced preésure and the residue diluted with 10% aqueous HCIL The product
was extracted with EtOAc (3 X), dried (MgSOy), evaporated and purified by
reversed-phase preparative HPLC to give the title compound.
20
EXAMPLE 23: INHIBITION OF NS58 RNA DEPENDENT RNA POLYMERASE ACTIVITY
The compounds of the invention were tested for inhibitory activity against the
hepatitis C virus RNA dependant polymerase {(NS5B), according to the following
assay: '
25 The substrates are:
a 12 nucleotide RNA oligo-uridylate (or oligo-uridine-monophosphaie) (pligo—U)
_primer modified with biotin at the free 5°C position; '
a complementary poly-adenylate (or adenosine monophospahte) (polyA) template
of heterogeneous length {1000-10000 nucleotides); and
30 UTP5,6 °H].
- Polymerase activity is measured as the incorporation of UMP-[5,6 *H] into the
chain elongated from the oligo-U primer. The *H-labelled reaction product is
caplured by SPA-beads coated with streptavidin and quantified on the TopCount.

35  All solutions were made from DEPC treated MilliQ water [2 ml of DEPC is added




20 gL of test conpound cocktail; 10 .20 [LL of substraltge{aﬁ ckgaﬁaé and 20
pL of enzyne cocktail (final [NSSB] in assay =10 nM fi ? ecyl

mal toside] in assay = 0.33% final DWMSO in assay = 5% . The reaction was

i ncubat eqy@dzifiggn t enperature for 1.5 hours. STOP soI UptPBa0zhP2¢20 L; 0.5 M
EDTA, 150 ngl pl tRNA) was added, followed by 30 pl streptavidin coat ed
PVT beads (8ng/m in 20 mM Tris-HCO, pH 7.5, 25 mM KCl, 0.025% NaN3). The
p!l ate was then shaken for 30 nmi nutes. sol ution of Csd was added (70 pL,
5 M, to bring the CsCl concentration 1.95 M The m xture was then
allowed to stand for 1 hour, The beads were th n count e Hew et t
Packard 16 Jdadds VBESUARD BerORuRIo ) GO R SoReS P s e T

i nstrunment usthégattdetavied lat o dprootioged]. Data node: counts per mnute
Scintillator: liqg/plast Energy range: |low 5 Efficiency node: nornal

Regi on: 0-50 Count delay: 5 mnutes Count tinme: 1 mnute Expected results:
6000 cpm wel | Enzyme?J0e fylirigngth HCY HISSBAGR@ IR H&x-T)avas pefaskes@i N-he resul ts at

ten di ffer§ntteﬁr9ﬁ‘effﬁ%trﬁ§ﬂd%sfué?$n Bre@in fFPIPRUYirusSheREd idect SORCARE T at i on- %

~inhibition curves were plotted and anal ysed {fg ete mne |Cs for the
conpounds of K& FRARG FierRd akR0 %&%Ofe%%%&*h C%ﬁi eheS%st i mat ed 15

fromtwo poi rﬁoﬂd;ﬂorEMEuﬁdlto Iﬁﬁﬁ@nﬁc@tﬁ%r@lehﬁﬁﬁn&m DEPENDENT RNA

POLYMERASE I ested for

i nhibitory ac #MVP%A} Sﬁlglﬁgé n‘%ﬁ%@&%% @rmér}}ﬁﬁhﬁwgﬁrtén&ﬁem HENI%K pol ymer ase

and cal f t hynigP- Fﬂiwp@rmwematwolmﬁﬁﬁlawslcﬁ” bﬁ storpsl gt oGt that is

~descri bedyf or the HCV polynerase with the exception that another

ol ynerase was used in place of the HCV NS5B
oLy Assay buffer: P 20 mM Tris-HCIpH 7.5

5 mM MgCls

25 mM KClI

1 mMEDTA
15 1mMDTT

NS5B storage buffer: . 0.1 uM NSEB
25 mM Tris-HCl pH 7.5
’ 300 mM NaCl
20 5mMDTT
1 mM EDTA ,
0.1 % n-Dodecyl maltoside
30 % glycerol

25 Test compound cocktail: Just prior to assay, test compounds of the invention
were dissolved in assay buffer containing 15% DMSO.

Substrate cocktail: Just prior to assay, the substrates were mixed in assay
buffer to the following concentrations:
30

Component Concentration in Final
substrate cocktail Concentrationin

assay




pol ymerase. 25 EXAMPLE 25: CELL BASED HCV RNA REPLI CATldg\} ASSA? ﬁg
Culture Huh7 cells that stably nmaintain a subgenom c H 8 wer e
established as previously described (Lohman et al., 1999. SC|ence 285:

110- 113) w@pRRadesi gnat ed as the 522.3 cel |l -line. 522&y€Qhlo$i122 ©

‘mai ntai ned in Dul becco's Mdified Earle Medi um (DVEM suppl enmented with
10% FBS and. I ngl nL  neonycin (Standard Medium). During the assay, DVEM

medi um suppl emrented w th 10% FBS, conégi ni ng 0. 5%OMS0O and | acki ng neonycin
was used (Assay Medium). 16 hours pri to compound addition, 522.3 cells
are trypsinized and 35 diluted to 50000 PeJ_l_sJ_mu_ﬁunw@t—andar—d—NEdi um 200pL
(10 000 cells) gre 1&NfsRuary 2po6 WoSIdM-10140] PCTAEAYSEB1127 70

di stributed intq eafindgd-UY o 96- Wl fig/pl at €. [The piﬁg QLwas tlhen i ncubat ed
at 37Cwith 5%CQ2 until the next day. Reagentp and terialg 5

Pr oduct ConpanyCat al og P8Fbr age MA sent | nc. 1p013CvAC DVSOSi jgnmaD- 2650RT
Dul becco' s PBSG|bcrdBRlidafiaR- 136RT Feoagllﬁ.ow ne Ser uoBigou\hi t tjaker 14- 901

F- 20C/ 4C Neorrycm—ggﬁ% 10331027 20CH .
Trypsi n- EDTAG bdo- B4 o AP2REH k| at%@‘%ﬁ‘c?s!{cé(ﬁ’égwm PVDF

0.22pm Filter Upit M lefrqumleSL 25LSFI T Deep-We -I Timesmﬂl at e
Beckman267007RT HRelyprapyt-enre—Hrepargt-i-pR—ei— est—Conpotn e—1+—GpL of test
.conmpound (in 100% DV5 Csﬁevas addled to of Assay I\%Z$ for | a final DVSO

concentration of 0.5% and the solution was sonicated for 15 mn
Enzyme cocktail:  Just prior to assay, the RNA polymerase {(NS5B) cqcktaii
was prepared in assay buffer to the following specifications:

Component Concentration in cocktail

Tris-HCl at pH 7.5 20 mM
MgCl, 5mM

KCl 25.mM

EDTA ‘ 1mM

DTT 1 mM

_ n- Dodecyl maltoside 1%

"NS5B 30 nM

Protocol:
The assay reaction was performed in a Microfluor™ white “U” bottom plate
(Dynatech™ #7105), by successively adding:
20 pL of test compound cocktail;
10 20 pl of substirate cocktalil; and
20 plL. of enzyme cocklail
(final [NS5B] in assay = 10 nl; final [n-dodecy! maltoside] in assay = 0.33%,; final
DMSO in assay = 5%). '
The reaction was incubéted af room temperature for 1.5 hours. STOP solution
15 (20 pL; 0.5 M EDTA, 150 ng/ pl tRNA) was added, followed by 30 il streptavidin
coated PVT beads (8mg/ml in 20 mM Tris-HCI, pH 7.5, 25 mM KCI, 0.025%
NaN3). The plate was then shaken for 30 minutes. A solution of CsCl was added
(70 uL, 5 M), to bring the CsCi concentration fo 1.95 M. The mixture was then
allowed to stand for 1 hou_r.. The beads were then counted on a Hewlett Packard




10 and filtered through a 0.22pM M Ilipore Filter Unit
transfered into row A of a Pol ypropyl ene Deep-Well Ti t]egrgpaﬁﬁgygﬂa@om Bto

H, contain 400pL aliquots of Assay Medi um (containing 0.5%DWVSO), and are
used to ERMGserial dilutions (1/2) by transferring gﬂm{ﬁom row to
row (no conmpound was included in row H). 15 Applicati on 0 st conpound to
cells Cell culture nmediumwas aspirated fromthe 96-well plate containing
the S22.3 cells. 175pL of assay nedi u%hvvith the appropriate dilution of
test conpound was transferred fromeaCh well of the conpound plate to the
. correspondi ng_wel | the cell culture plate (row H was used as the No

i nhibition co-ﬁ?frcfﬂ”"s ingfament pping thedollowing Psgioglat e was i ncubated at 37C with
5% CO2 for 72D@aulicle: Guntsget mbmmteof Total Cellular RNA Fol | owi ng the 72 hour
i ncubati on peglgﬁ’tﬂla ek gtt al cellular RNA was extracted from the S22.3
cells of the glpa e using the RNeasy 96 kit (Q agen(r), RNeasy 18
January 2006 PweroBfa0a®levg PCT/ CA42/ 01127 71 Handbook. 1999.). Briefly,
assay nedi 5im pfsiehQAdRE Rdnhal enDved fromcells and 100 pL of RLT buffer
(Q agen(r)) Cént ai ning 143 nmM (i -mercaptoethanol. was added to each wel| of
the 96 well cBP¥¥Ur¥Ure plate. The microplate was gently shaken for 20
sec. 100 pL o€Coutt%eley:Baniolitesvas t hen added to each mcroplate 5 well, and

m xed by pip T sate was renoved and applied to the wells of a
RNeasy 96 (Qg%dedg?mf 1 flg%ée t hat was pl aced on top of a Q agen(r)

Squar e- el | BrRested reﬁﬁ'& Myl pl ate was sealed with tape and the

Squar e- V\éhd, BiaMpWWéltﬂbéd%ﬂnBB@ﬂ@y 96 plate was | oaded into-the hol der and
placed in a rotor bucket of a 4Kl 5C centrifuge. The sanple was
“centrifuged at 6000 rpm (-5600 x g) for 10 4 min at roomtenperature. The

t ape was r enoRsgdiondim tekdtsEt englifenent Gor@entrations ofBedt tompnd, gt@idagen(r) RNeasy
96 kit) was %élrrtraﬂor‘?a}cﬂ'riﬁr%rl cufestvife Md ﬁaly a&B@etel:mﬁe dyeasy 96 plate

was sealed with a new piece of tape and centri rpmfor 4 mn
at room terrpefPéihﬁrcémpqtﬁlé'SRf\fé‘&é'})’e@t@" IFQE%)Wﬁa@"IHOQ%‘@&h%FPSO‘E’@pGSBWa?HOt her

cl ean Squas e- viéh kwdBlarak, the tape renoved and 0.8 nml of Buffer 15 RPE
(Qagen(r) RNeasy 96 kit) - was added to each well of the RNeasy 96 pl ate.
The RNeasy 96 plate was sealed with a new piece of tape and centrifuged at
16000 rpm for BXAMPHE @4: SREGIFICITY Q5 MNHBURNA DERFIDERRNAACSLYMERBSEEd and anot her
0.8 nm of BuffigindRPE (Q agen(r) RNeasy 96. kit) was added to each well of
t he RNeasy

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 anotherpolymerase was used In place‘ of the HCV NS5B

polymerase.
25  EXAMPLE 25: CELL BASED HCV RNA REPLICATION ASSAY

Cell Culture
Huh7 cells that stably maintain a subgenomic HCV replicon were established as
previously described {Lohman et al., 1999. Science 285: 110-113) and
30 designated as the 822.3 cell-line. S22.3 cells are maintained in Dulbecco’s
Modified Earle Medium (DMEM) supplemented with 10% FBS and.1mg/mL
neomycin (Standard Medium). During the assay, DMEM medium supplemented
with 10% FBS, containing 0.5% DMSO and lacking neomycin was used {Assay
Medium). 16 hours prior to compound addition, 522.3 cells are trypsinized and
'35 diluted to 50 000 cells/ml in Standard Medium. 200pL (10 000 cells) are



96 pl ate. The RNeasy 96 plate was sealed with a new pie 2@8 and 20
centrifuged at 6000 rpmfor 10 min at roomtenperature. ﬁ%fb‘ Qem)ved,
the RNeasy 96 plate was placed on top of a rack containing 1.2-nL

col | ecti @ osfhdiht ubes. The RNA was el uted by addi ng S5fc-péapforZNase-free
water to each well, sealing plate with a new pi ece of tape and incubated
for 1 mn at room tenperature. The plate was then centrifuged at 6000 rpm
for 4 mn at room 25 tenperature. The buti on step was repeated with a
second vol ume of 50 pl - RNase-free water. The m crotubes with total

cel lul ar [ Iy at. . 7 ot I f of T IuIar RNA RNA
was quanti fi e%ﬁﬁba %'"Fselaﬁgﬁeﬁ%f s;%?’ '?i@bq-é%ﬁﬁgj wﬁfﬁ%ﬂﬁ“ﬁ%&%d)a using the 30
Ri boGreen(r) BR& vdtihdH ©04undkthenexiday. (Mol ecul ar Probes(r)). Briefly, the

Ri boG een reagent was diluted 200-fold in TE (10nM Tris-HCl pH =7.5, 1 mM
EDTA). Gener 5 L owé‘geagent was diluted in | O TE. A Standard
Curve of ribt§ t diluted in TE to 2pg/ niL and pre-determ ned
amounts (190, 50, 40 20 10, 5.2 and OpL) of the ri bosonmal RNA sol ution

are then tragls—f—ew—e?—g—%S—a—ﬁe«rr—%—we e {{COSTAR Wnd t he
vol une was coppl eted o 1 OOLL 18 Ja?\"t}g? WKMO /|CAO02/ 01127

72 with TE. Ceneral I pMBEROI uMm 1 [of wWieent Imﬂiat;v was uged Tar the

NA_c Al ndg

standard cur vie—ane—ihe—other—wa-s—are—used-far e—RNA—sarpleq to be
quantified. IJOVL of QQ@QJ RNA sanpl e P2t was toz%s guantitled, |was
transferred tjo th@ulbemqotssﬁﬁﬁdl nd wekibco-BiiL t hie 1%9%;36 pl atBT and {90pL of TE
was added. Orr€ v r ot witGates =5 = s added to
each wel | of P%giﬁav‘n'é at)e gn ?nwcﬁﬂt&g?g fgirf tg 5 mnu?e< at room

t enperature, pr otl‘é@ﬂb’aﬂﬂﬁé‘rﬁ | i ght. (GbcpeBRY. L RNATSEPRN @ i-2P°C4°200 uL fi nal
vol ume gener gt es ar,ﬁsg,rpggﬂ\utl ON) . GibED-BRUOT FS36a8-654 N CRPLIAYC each wel |
was neasur-ed Dynamics{+r ) )-—A4 standard

| ar A
curve was crdat ed FheHRAB3si s” df  t NE°%Hown quar?r??zti ed of ¥he rilbosomal 10

RNA and , t he |r ea0R0.2eym FilkeraJrtis dent Miligoedsi t | ®ISGVOBBESRNA aencentf{ration in
the expering i A-the—statrdar-e—edrve and
fHaf an S: .

~corrected for} t e o1 uftton. Maveg7 al I5r
Pr oduct Conparjy Cat dtaligrapslene age

Preparation of Test Compound

10pL of test compound (in 100% DMSO) was added to 2 ml of Assay Medium for

a final DMSO _concentration of 0.5% and the solution was sonicated for 15 min
10 . and filiered through a 0.22uM Millipore Filter Unit. 800p! was transfered into row A

ofa Polypropylene Deep-Well Titer Plate. Rows B to H, contain 400pL aliquots of

Assay Medium (containing 0.5% DMSO), and are used to prepare serial dilutions

(1/2) by transferring 400pl from row to row (no compound was included in row H).

15 Application of test compound to celis
_ Cell culture medium was aspirated from the 96-well plate containing the S22.3
cells. 175pL of assay medium with the appropriéie dilution of test compound was
transferred from ‘each well of the cc;mpound plate to the corresponding well of the
cell culture plate (row H was used as the "No inhibition control"). The cell culture .
.20 plate was incubated at 37°C with 5% CO,for 72 hours.

Extraction of Total Cefiular RNA
_ Following the 72 hour incubation period, the iotal cellular RNA was extracted from
the $22.3 cells of the 96-well plate using the RiNeasy 96 kit Qiagen®, RNeasy



DEPCSI grraD57584C EDTASI gnmeES134RT Tri zma- BaseSi gmaT852 gﬁm
Tri zma- HCl Si gnaT7149RT Col | ecti on Tube StripsQ agenl956 54808 en RNA
Quantitation KitMl ecular ProbeR11490-20C Rneasy 96 KitQ agen74183RT

-Squar e- WRld o3RhfasksQ agenl19573RT Real - Ti ne RT- PCR The Re@gcddzgi2RT- PCR was
performed on the ABI Prism 7700 Sequence Detection System using the TagMan

EZ RT-PCR Kit from (Perkin-El nmer Applied 20 Biosystens(r)). RT-PCR was
optim zed for,the quantification of t 5 I RES of HCV RNA by using the
Tagman t echnol ogy (Roche Mol ecul ar Di agnostics Systens) simlar to the

~ techni que rey. C bi ol .
57 520 gab) Hergedt S el erd prdim s gl phve rentsaf eod o 7

Anpl i Taq DNA {ooly.rof RaS buffdsi®ieddn®) dohining h4Rimdt f-mewestosthahehivas abel ed

fl uorogenic 2 LEimal |y anneal

to thegterrpl aaf é_[g’ ahé’%‘rl bﬂﬁ%%&% %‘3%@8&689%}%5%8 %gérﬁ'g bgt ween t?\e

PCR priners (shekercfos2®3ees Qi}rlt!l-of@%)ethal"ﬁl-:'”@ themeddstl te ¢ach mligeRlatecont ai ns a

fluorescent ru&‘élloéﬁoﬁhuxé@bﬁﬁb &gy The!Rs26 6k FerbdAlYbhd aiplled ahswelRdl a cont ai ns

- a fluorescent en tetr The FAM
repolrjterss erﬁ@%%%ﬁé‘@é?’@ﬁﬁ]la%&é% aé’?é@ﬁ agyo?faggég&u@%%r :kn theel nt act

5 hybri di zat |Bjmlqall'né)BNeM@Beam~am$ﬁalﬁdamlhdapaﬁndt the SaydreWhliBiedkon pr obe

rel eases the {ﬁgghh@ﬁsc{ﬂd;ﬁ;gagé b dBaddy iR th&ﬁaf&él%ﬁd bzacéd HATGSARRG emi ssi on.

The ABI Prism det ect or neasures I ncrease in fluorescence
em ssi on contdf BfKIEE gentdiyes n'ﬂ'etﬁ?@plﬁ@@sa‘i?ﬂl"lﬂfgeééf @Q?Fl RO &rroPRAO Phe anplifi ed
product was dsmmldbnpl@ﬁ@@:@twr@rrhbmprehms&emawd frofhtBe prAmRl dnbliocsdi &fn  pl ot was

| d
el v <o oAt e A RO M SERFRIRS S0, e
det ecti on t hrpdmbdihg Rifeash@s plate wagsealpd wll@alnl%w@lee% oliape mdg:lealﬂfugsé soci at ed
with the eXp%@ﬂ?}d I%lnlg r{}at?ﬁon’lt@ﬁm@@&r@“ﬂ@%@ea@@éﬁ bIBR weB@HRBgen detector

was defined as t reshol val ues ar
propor t i onal t‘l’lbc’ft"‘l'll@t"lﬁ[ﬁﬂi“l $qpatsr Weth B {‘PF mwawm@a%ﬁ"f%af"\{aﬁ@lﬂ}/. dent i cal
PCR _ 15  RPE (Qiagen® RNeasy 96 kit) was added to each weli of the RNeasy 96 plate.

The RNeasy 96 plate was sealed with a new piece of tape and centrifuged at
6000 rpm for 4 min at room temperature, The tape was removed and another 0.8
m! of Buffer RPE (Qiagen® RNeasy 96 kit} was added to each well of the RNeasy
96 plate. The RNeasy 96 plate was sealed with a new piece of tape and

20 centrifuged at 6000 rpm for 10 min at room temperature. Tape was removed, the
RNeasy 96 plate was placed on top of a rack containing 1.2-mL collection
microtubes. The RNA was eluted by adding 50 L of RNase-free water to each
well, sealing plate with a new piece of tape and incubated for 1 min at room
temperature. The plate was then centrifuged at 6000 rpm for 4 min at room

25 temperature. The elution step was repeated with a second volume of 50 pI
RNase-free water. The microtubes with total cellular RNA are stored at —70°C.

Quanttflcanon of Total Cellular RNA

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

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

Generally, 50pl_ of reagent was diluted in 10mL TE. A Standard Curve of

ribosomal RNA was diluted in TE to 2pg/mL and pre-determined amounts (100,

50, 40, 2'(}, 10, 5, 2 and OpL) of the ribosomal RNA solution are then transferred in
35 - anew 96-well plate (COSTAR # 3997) and the volume was completed fo 100¢L




15 conditions, the larger the starting concentration of HCV. RNA, the | ower
the-CT A standard curve was created automatically by th 7700
detection systemby plotting the C against each standaqu WW&O@H]

known HCV R oncentration. Reference sanples for t curve are
i ncl uded" Q¥ RT- PCR plate. 20 HCV Replicon RNA h‘?‘@%{lﬂ@f&. zed (by T7
transcription) in vitro, purified and quantified by OD2 . Considering that
1 pg of this RNA = 2.15 X 1011 RNA copies, dilutions are made in order to
have 108, 10', 106, 105, 104, 103 or 102 genomi ¢ RNA copies 151st-. Total
cel lul ar Huh-7 RNA was al so incorporated with each dilution (50ng |I5pL).
5pL of each Wéﬁlé'lEeﬁ@@e@ﬂ)aﬁlem(of-ﬁﬁgﬂéﬂﬁ“ plad;was pged fgr thesstangard e conbi ned

Wi th 45pL .of JRgaRedtherMels a%ﬂﬁe&'ﬁﬁ@ze‘ﬁ‘\‘NAB&n io-bEIqmntlﬁEd 1B§Bor@%ﬁtlon The
Real - Ti me RT-PCR reaction eri nment al rrpa%aﬁs t hat

were purifi ediNhsamgle hat yes t°j&?ﬂ"a'ﬁ1¥§? é'éasﬁi?"ﬁ% CF |t'?Fg°q§Tfp?5\d' t ot al

cel lul ar’ RNAf hegshesiiiildtl addptplLaff TReagedtiedOne vBlmRd 4Qph) of dilvted Mat er i al s:
Pr oduct Conpa

51 osy<t orha0i yaat Baeile? AR e o gl afolutoa o

Bi osystensl\lsczltoegmwmrepmme@ttmeemteg@dmrrmsbt éausu iN801- 0560RT
1 8 January W En B/ otiids|a JEERBRIER). ﬂ@ﬁ@:@@&gﬁnﬁmﬁé; P eparati on:

Lcone. | ( pL) SeskwbyamBpanpeCe b SLORMEEET fudsoisy Sﬁ%wa%@é (9 samples
buf f er 109801 X%tandard curve was created on the basis of the known quantities of the ribosomal
10  RNA and;the resulting fluorescent intensities. The RNA concentration in the
experimental samples was determined from the standard curve and corrected for
the 20X dilution.

Reagents and Materials:

15
Product Company Catalog # | Storage
DEPC ‘ Sigma 05758 4°C
EDTA Sigma TEB134 RT
Trizma-Base ' Sigma T8524 RT
Trizma-HCI Sigma T7149 AT
Collection Tube Strips Qiagen | 19562 RT
: | Ribogreen RNA Quantitation Kit | Molecular Probe | R11490 -20°C
| Rneasy 96 Kit ' Qiagen 74183 RT
Square-Well Blocks Qiagen 19573 RT

Real-Time RT-PCR
The Real-Time RT-PCR was performed on the ABI Prism 7700 Sequence
Detection System using the TagMan EZ RT-PCR Kit from (Perkin-Elmer Applied
20  Bilosystems®). RT-PCR was optimized for the quantification of the 5' IRES of
HCV RNA by using the Tagman technology (Roche Molecular Diagnostics
Systems) similar to the technique previoulsy described (Martell et al., 1999, J.
Clin. Microbiol. 37: 327-332). The system eXpIoits the 5'-3' nucleolytic activity of
AmpiiTaq DNA polymerase. Briefly, the method utilizes a dual-labeled fluorogenic
25  hybridization probe (PUTR Probe) that specifically anneals to the template




 Mh(OAc) 2 (25m\) 65883mM dATP (10mM) 1. 5147300pM dCTP (1om\/p 1.5147300pM dGTP
(10mW 1. 5147300pM dUTP (20nM) 1. 5147600pM Forward Pri mer 3 1OWOOnM
Reverse Priner (10pM 198200nM PUTR probe (5pM 2196200n|\}| rJ pol ymer ase

21960. 1 Wobnin« Y pL) AmpErase UNG (1 Ul pL)0.5490. Olpé*t,@}d,z]}@hal
Vol une454410 Forward Prinmer Sequence (SEQID. 2): 5 - ACG CAG AAA GCG TCT

AGC 5 CAT GGC GIT AGT - 3' Reverse Prinmer Sequence (SEQ ID NO. 3): 5 - TCC
CGG GGC ACT CGC AAG CAC CCT ATC AGG =,3' 74 PCT/ CA02/ 01127 10 Note: Those
priners anplify a region of 256-nt present within the 5 untranslated

regi on of HCV. PUTR P e Se ence GG TCT GCG GAA
COG GTG AGT Aeivespine P%ﬁﬁ%?%@%@ 8?85."0%/' B@?CAOZ/ 01127 75
No Tenpl ate G‘mnlamelaﬁluérw@)'lt repnrtadGleapbaflegresteingfAN]) andtheSbendas "NTC'. For

tq/hgls |e . S 0 gg L 3 : ct?‘slntaﬁug l fI9éreé@é?gué’?{cﬁeﬂg-@gﬂo%tﬁanﬁthwddaﬁfherﬁ' RGRARFrmENA.  Ther mal
FAM reporter's emission spectrum was suppressed by the quiencher on the intact

5  hybridization probe. Nuclease degradation 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 signat. The amplification plot was analysed early in the reaction

10 ata 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 ODsg. Considering that 1pg of this RNA = 2.15 X 10" RNA copies,
dilutions are made in order to have 10° 107, 1 0%, 10°, 10%, 10° or 10° genomic
RNA copies / 5pL. Total cellular Huh-7 RNA was also incorporated with each
dilution (50ng / 5piL). 5pL of each reference standard {HCV Replicon + Huh-7

25  RNA) was combined with 45pL of Reagent Mix, and used in the Real-Time RT-
PCR reaction.
The Real-Time RT-PCR reaction was set-up for the experimental samples that
were purified on RNeasy 96 —well plates by combining 5pl of each totat cellultar
RNA sample with 45pL of Reagent Mix.

30 .
Reagenis and Materials:

Product Company _Catalog # | Storage
| TagMan EZ RT-PCR Kit { PE Applied Biosystems | N808-0236 | -20°C

MicroAmp Optical Caps | PE Applied Biosystems | N801-0935 RT
MicroAmp Optical 96- PE Applied Biosystems | N801-0560 RT




60C 30 min 95C 5 mn 95C 15 sec 60C 1 mn for 2 cycles 10 90C 15 sec 60C
1 mn for 40 cycles Following the termnation of the R‘rlj; PCR reg(fot 6 on t he
data analysis requires setting of threshold fluoresce §€[alg.}a% for the
PCR pl at guaghigyast @andard curve 15 was constructed by plefidaggefise & val ue
versus RNA copy nunber used in each reference reaction. The C val ues
obtai ned for the assay sanples are used to interpolate an RNA copy nunber
‘based on the standard curve. Finally, ?ae RNA copy nunber was normali zed
(based on the RiboGeen RNA quantification of the total RNA extracted from

the cell cultt 2 s—geneonp—eguvalent-s——pg of
total RNA [gel pg]“{‘f’I CW'@%py nunber [g.e./pg] fromeachi well of the cell

culture plate was a neasure of the amount of replicating HCV RNA in the
presence of v?réougm C?”C?g&, fat ions of inhibitor. The %inhibition was
cal cul ated wi PROSFEPHFEVWERG 25 equation: 100 - ( (g.e./ug

ctl)x 1001. Alnon-linear curve No!umﬂdr t Vielupielfor QagiBlat %‘F lidd to the
i nhibition- ¢ mcen%Bﬂ,{phg Hdat a %Q%a 50(@_;\ of QalpieR sconcenttatijon (ECS50)
was cal cul ategl by e use off SA vvare Statistical Sambwarje System
SAS Institute|l Inc. Cary, N Cf). @®h TabI e PesdVltm®Ihe f ol | owi ng ranges
apply: [1GC50: 'WWWW 35 ECO. A = _1pM
and B <1 jM1 Januarv 838" wol 03/ 010140 PCT/ CAQ2/ 01127 76 TABLE 11 d.
AR2R3Z . | CsoECSBNTaqkan-BEZ buffer 10 980 X
' Mn(OQAC), (25mM) 6 588 3mM
dATP (10mM) 1.5 147 300pM -
dCTP (10mM) 1.5 147 300pM
dGTP (10mM) 1.5 147 300pM
dUTP (20mM) 1.5 147 600pM
Forward Primer (10pM) 1 98 200nM
Reverse Primer {10pM) 1 T 98 200nM
PUTR probe (5uM) 2 196 200nM
rTith DNA polymerase o 196 0.1 UL
(2.5 U/pL) e ‘
AmpErase UNG (1U/uL) 0.5 49 0.01 U/pL
—————— —— ——— —— —— _______———____|
Total Volume 45 4410

Forward Primer Sequence (SEQ ID. 2): 5' - ACG CAG AAA GCG TCT AGC
5 CATGGCGTT AGT-3

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

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

PUTR Probe Sequence (SEQ ID NO. 4): -TGG TCT GCG GAA CCG
GTG AGT ACA CC -TAMBA
15




101N- Mephenyl _c cl ohe | OHA--334.1 102NHcycl ohexyl OHAA310. O

103NHOcycl ohexyl OHA--308. 0 104NHI // { cycl ohexyl OHA ﬁég 0 %&/&é@ 105NHBr ¢
cl ohex 1-OHA--319.9 106N- Mecycl ohexyl _OHBA335.2 107N g%"} ?I OHBA324. 1
108N- Mec OHBB349. 1 109N- MeNcycl ohexyl OHCA336.

110NHocyWo°§@g‘{i¥“| OHC--296. 0 i 11. N Mecycl opent yl Gona1 oF Gr/caczenzr

112N- MeH2Ncycl ohexyl OHCA350. 1 113N Mecycl opent yl OHC336. 1 18 January 2006 WO
03/ 010140 -PCT/ CAC2/ 01127 77 Cpd. ARRR3Z[.CSUEC56n z #M+H 1140

ocycl ohexyl OVeAA382 OH N 115N- Me; cycl oggﬁtyl OHBA321 1160

(])_?_éﬁll_ ONQ§§%:/: (?;&QC_ ¥_T§3?6|1Q8 'qéoéggl Ol_}'oNﬁ (JN]TZ)N): Ol\réee]égxgllatoe}?s r\r]vte S'g;'%@g gs' ';{\IT%". For

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

Thermal Cycling Conditions:

5 50°C 2 min
- B0°C  30min
95°C 5 min
g95°C 15sec
. for 2 cycles
60°C 1 min
10 90°C 15 sec
) 60°C 1 min for 40 cycles

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

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

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

interpolate an RNA cdpy number based on the standard curve.

Finally, the RNA copy number was normalized (based on the RiboGreen RNA

quantification of the total RNA extracted from the cell culture well) and expressed
20 as genome equivalents / pg of total RNA [ge/ug].

The RNA copy number [g.e./jug] from each well of the cell cuiture plate was a
measure of the amount of replicating HCV RNA in the presence of various
concentrations of inhibitor. The % inhibition was calculated with the following
25 . equation:
100 - [(g.e./ug inh)/A g.e./ug ctl)x 100].

A non-linear curve fit with the Hill model was applied to the inhibition-
concentration data, and the 50% effective concentration (ECs) was calculated by

30 the use of SAS software {Statistical Software System; SAS institute, Inc. Cary,
N.C.). ’

In Table 1 below, the following ranges apply:
1G5 A=21pM; B = 1pM-500nM; and C<500nM.
35 Ecs A= 21uM; and B = <1uM '




119N- Mes cycl opentyl OHBA356.2 ~-N HN 1 120N Mes
~=N~ 121N Mescyci opentyl OHBA341.1 ~N t 122N- MeNcycl ope
123N- Mer NYcycl opent yl OHCA400.2 HN 0 18 January 2006 WO

cyci opentyl OHA- - 370. 2

s petish

.2 HN -.

PCT/ CAO24dlobA 10148 Cpd. ARZR3ZI C50ECGM z #M+H 124N- MecycheperdyhHA--384.1 O
H 125N- Mes cycl opentyl OHA--440.2 L N O H 126N- Mecycl opentyl OHA- - 426. 2
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TABLE 1
O
z
RZ
\
Ra
. | Cpd. A R? R® Z | ICs | ECyp | miz
# ' (M+H)Y*
101 N-Me phenyl cyclohexyl OH A -~ 3341
102 NH , cyclohexyl OH A A 310.0
o]
103 NH N cyclohexyl OH A - 308.0
\ 1
0 .
104 NH = cyclohexyl OH A - |"324.0
/ (M-H)
S
105 NH Br cyclohexyl QOH A - 319.9
106 N-Me VAR cyclohexyl . | OH B A 335.2
07 | N-Me OA cyclohexyl | OH | B | A | 3241
72
. bt s
108 "N-Me 7N\ cyclohexyt | OH B B 349.1
109 N-ie @_{ cyclohexyl OH c A 336.1
=
110 NH cyclopentyl | OH C - 296.0
@/"‘:
o] : .
111 N-Me cyclopentyl { OH C A 310.0
(J)ﬁ
©
112 N-Me — cyclohexyl { OH C A 350.1
Sy
N
H,N
113 N-Me = cyclopentyl | OH Cc = 336.1
N\ 4
N
HN




O 127N- Mecycl opentyl OHCA413.2 1 XN HN N- N-MeCoxcycl opentyl OHCA311. 1
129N- Mes cYcloAentY | OHBA327.1 C-r---4 N 130N MeP- -1 cyti%z ent MHBIA -335.2
HN 131N Mecycl opent yl OHBA335. 2 H2N 132N Mecycl opent yl OH 1 :
133N- Mecygl @pedily ! OHBA335. 2 134 . N- MeN--cycl opent y| OHBpcpRéRezbii27
135N- MeNcycl opent yl OHCA322. 2 136N- Me; cycl opentyl OHB--399. 1 B 18 January
2006 WO 03/010140 PCTUCA02101127 79 Cpd. AR2R3ZI C56EC50m z #M+H 137N- Me;
cycl opentyl OHB--366.1 02N--( ~--~. 1388\ cycl opentyl OHAA324. 1
139N- Me/ Ncycl ohexyl OHC- - 356. 1 H2N
' Cpd. A R® R® Z | 1Cso | ECso | miz
i (M+-H)*
114 0 @/\’l cyclohexyl [ OMe| A A 382
Lo O |
N
118 N-Me Vi l\{ cyclopentyl | OH B A 321
1186 O @)5 cyclohexyl | OH Cc - 368.1
Aon | ¢
N .
117 N-Me : cyclopentyl | OH C A 3271
, 87 Nyt
118 N-Me i |cyclopentyl | OH C A 384.1
) j0a
o N .
119 N-Me 1 |cyclopentyl | OH B A 3566.2
% Ny .
P
HN .
\
120 N-Me 4 Jeyciopentyl | OH A - 370.2
S\ \ T
-
HN
121 N-Me | :+  teyclopentyl dH B A | 3411
S\ N H .
P
122 N-Me ' |cyclopentyl | OH A - 384.2
87 Ny
jn
N
Hé i
123 N-Me N cyclopentyl | OH C A 400.2
\ ; _ .
-
HN
(o]
Ve



_' 140SI cycl opentyl OHA--331.1 0 -1410cycl opent yl OHAA308. 2 142NH
cyct ohexyl OHA321.1 (--f 1430 CNcycl ohexyl OHB--379.2 1 ?g 2006
144N- Mecycl opent yl OHA- - 355. 0 CE 145NHr Neycl opent yl OHAA f"‘“l“afy

1460cycl 9—86\ "471.1 OHBr N 147N- MeNcycl opent yl

148N- mcyce&é’ég’ntyl OHB--339.1 F 1490 cycl ohexyl OHB- - 4 ;@T ‘?j‘aé’r“}’ﬁ 18 January
12006 WO 03/ 010140 PCT/ CA02/ 01127 80 Cpct. ARZR3ZI CsOECSOML7- #

150N- MeCNCH- - - - 319. 0 -5 |

Cpd. A RZ R Z | ICs | ECso | miz
# (M+H)*

124 N-Me N} |eyclopentyl | OH A - 384.1
y .
[o] H
125 N-Me sloyclopentyl | OH A - 440.2
N .
H

0

126 N-Me N4 [cyclopentyl | OH A - 426.2
. N

127 N-Me e \,_+ [cyclopentyl | OH c A 413.2

s
128 N-Me ﬁ-—o cyclopentyi | OH | C A 311.1
N._ 2
129 N-Me S ' cyclopentyl | OH B A 327.1
s
N :
130 N-Me Q_? cyclopentyl | OH A - 3352
HN ' :

132 N-Me cyclopentyl | OH C A 326.1

131 | N-Me cyclopentyl | OH B A 335.2
~
S@)&

133 N-Me cyclopentyl | OH B A 335.2
7\ | '
134 N-Me o Ne= cyclopentyl | OH B -- 335.2
\_7/
- 136 N-Me (/:\5_? cyclopentyl | OH c A 322.2
Nm N B
136 N-Me Vi l\{ cyclopeniyl | OH B - 399.1




TABLE 2 Cpd. AR2R3ZI Cs, ECsom z #M+H { 201N Mephenyl cycl ohexyl OHA- - 335. 3
202N- MeOcycl ohexyl OHA- - 325. 2 18 January 2006 81 CLAI '\’5194:: An @@ﬁer
enant ionmer, di astereoi somer, or tautonmer of a conpound, ?Délﬁjfy ted by
formul a . R? K51 L R3 wherein: 5 Ais 0, S or rein RL is
sel ect ed‘_glg):o%)ﬂr}ﬁog“rqe group consisting of. H, (C1-6)alkyl I}JB%’&A\lﬁgﬁlé Ty
substituted with. -halogen, OR', SR' or N(Rt2)2, wherein Rll and each R12
is independently H, (Cl-6)alkyl, ( 7)cycl oal kyl, (Cl1_6)al kyl -(C3

7)cycl oal kyl, (Cl.6)al kyl-aryl or (Cl_9 6) al kyl -Het, said aryl or Het

Opt i onal | substitut _F‘d Mot h R’I'p, or_10 b?l_hglm_ga,ﬁﬁlcn\vl:ﬂ eptlv—bBonded
" together af®P% $ thet nitlogen Bo whi dh tRey dre? & htHCee "[_F‘Q forma 5,
6 or 7-nen A"P‘I sat uratéed heter ﬁf‘\]lr‘J e P2 | IS cn! \Cted‘ f PN hil Ogen’
R21, OR21,| BR p1, NddoRol, S 2) 20velepedy) L OH ol rb2)2, [Nl O) Re2” or
NR22C( O) NR22 wher ei n R21 Cdfid\ea 2 is 15 [indegendently H, (C1}.6)alkyl,
hal oal kyl , 24 6)-al kenyi-—(CET—eyrelopltod1E2 16 atHey Ry T8 LS
7) cycl oal L-eﬁ%r ’6 St 104me gﬁ d ary?ycg)Pe'Mt , bg:gi d %Z.L a%d I%@b Pi Ng
optionally substitutedjwt 0.t or] both R22 argq bondled tdgethel to forma
5, 6 or 7-npppereg satgrated_heterd vrtisH e T tTageT] 488 i ch t hey
are attacregg;gu me\#’ehlﬁ% RID a S %??WZO -1|to 4}substiituents sel ected
from hal qgen, | OPG3H, N2, ¢ 0, afido, C(ENH) NH2, ¢(=NH)J{NH(C116)al kyl or
C(=NH) NHCQ(C1_6)al kyl; ¢runN 1 to 4 qubstituents gel ecfed frjom a) (Cl-6)
al kyl or hamalikyl g (T3, /)C@Cﬁlﬁkyl cycloperfylSPIOHPGY A 04l kyl |oggtiiohal 'y
. _ ' 7 :
\ 1
© 141 O 7N\ cyclopentyl | OH A A 308.2
142 " NH Vi l\{ cyclohexyl | OH A = 321.1
143 e} N cyclohexyl | OH | B | 3792 |
7 N\ |
OH - _
N
144 N-Me cyclopeniyl [ OH A - 355.0 |
a— N
145 © NH N cyclopentyl | OH A A 307.1
146 | O N cyclohexyl | OH | A - [ 4714
a—d N |
OH —
N
147 |  N-Me N cyclopentyl | OH A - 3511
N\
{948 NMe | cyclopeniyl | OH | B | — | 889.1
—d N\ |
[ 149 0 N cyclohexyl | OH | B - | 4572
Br / \
OH —
N




containing 1 or 2 heteroatom (C2-,,)alkenyl,

(C2..8)al kynyl,
substituted with R150; b) OR104 wherein R104 is H, (C1-

25 (C1-6) alkyl

al |

(C3~ )cycloalkenyl
-(C3.7)cycl oal kyi,

g mhlcgb&gnlonally

(C3.7) cy@lhokoide or (GL_6)al kyl -(C3_  7)cycloal kyl, aﬁyﬂcﬁbﬁha7

(Cil-6al kyl)aryl or (Cl.6al kyl)Het, said al kyl, cycloal kyl, aryl, Het,

(CLl. 6al kyl-)aryl or (Ci-6al kyl)Het being optionally substituted wth R150;
18 January 2006 82 c) OCORL05 whereinggl05 is (G -6)alkyl,

(C3.7)cycl oal kyl , (C1 )aIkyI (C3 7)cyc|oa|ky| Het , (C1 6a|k yl)aryl or
(CL. 6al kyl sar g at Ryt cygetoatkyts v TGRS yianyl or

(C1. 6alkylr§gH bei ng opt}onal l'y subs ituted vmt%?:?fg%; EE? ﬁﬁﬁ s

SOZN( R D8) 18 3@2@@'@8 08 T e eagh JO_-; S 5__; Rk ent | y H,
(C1.6)al ky{, ?CB_? cyclo 6) yl A 89 /) cycl oal kyl", "arlyl , Hot,
(C1l-6al kyl yaryl{ or (Cl$4a D R10§ are{coval ently bonded
together ahd tg the nitr L y arne attached to formdg 5, 6 or
7- nmenberel _satiurated heterocycle, shid’alkyll, cyecloalkyl, aryl, [Het, (Cl_
6al kyl )aryl or (C1-6a|ky|)kbt or heterocycle being optionally substituted
with 10 R15; e) NR''R112 wherein R111 is H, (Cl.)alkyl, (C3_7)cycloal kyl or
(C1-6)al kyl - (C3_ 7)cyc|oalky| ary% tEt (C1-6al kyl)aryl or
(Cl.6al kyl )Het, and R112 is H, &E 6)a|ky| (C3_7)cycl oal kyl or
(C1-6)al kyl -((:3_7)cycl oal kyl, aryl, Het, (Cl- 6a|ky|)ary|, (C1- 6al kyl ) Het

", COOR115 or SO2R115wherein R1'5 IS (C3.6)a yl,
(C1-,.)al kyl-(C3.7)cycl oal kyl, aryl, Hot,
6a|kyI)Fbt or both R11 and R112 ape_c
nitrogen to which.they are at
het erocycl e, said al kyl, cycloal k Het, (Cl.6al kyl)aryl or

(C1-6al kyl ) Het, or heterocycle befng o tlonally substituted wth R150; 20
f) NR 16COR117 wherein R116 and RE17 is each H, (Cl-6)al kyl,

(C3 15 7)cycl oal kyl |
(@l- 6al kyl)aryl or (ClL-

| y bonded together and to the
fofmad, 6 or 7-nenbered saturated

or

(C3_7)cycl oal kyl, (CL.6)al kyl-(C3_7)cycl oal kyl, aryl, Het, (C1 6al kyl ) aryl
or (C1-6alkyl)kbt said (Cl_ 6)alkyl, (C8_ 7)cyc|oalky|
(C1-6)al kyl - (C3. 7)cyc|oalky| aryl, Het, (Cl Balkyl)aryl or (Cl 6al kyl ) Het
bei ng OptlQﬂﬁ]ly SuRStTtured | 07 B NRIFBAONRTTORE2; in R 18,
R119 and R12%i 9 each H, }(Cl-6)al kyl,| (C3- 25 7) cycl Galjkyl™ (3EHY
(C1-6) al kY[ 2T Nl O RYT oheiy | - FohekyrL1 Qo KT AST[YT —OT| kisls"
6al kyl ) Het 26F IRITINMES dovarent DOEHEThekd R OH AMdaTd the medgagen to
whi ch Z

J




they are attached to forma 5, 6 or 7-nmenbered saturated heterocycle; or
R119 and R120 are coval ently bonded together and to thgl r} rag?%béo whi ch
they are attached to forma 5, 6 or 7-nenbered saturat g At ocycle; 30
said al kyl, cycloal kyl, (Cl-6)alkyl-(dg3.7)cycloal kyl, aryl, Het,

(Cl-6al kyl)aryl or (Cl1_ 6al kyl)Het or heterocycle being opti onal ly
substituted with R150; h) NRi 21COCOR122 wherein R 121 and R122 is each H,
(CL.6)al kyl, (C3_ 7)cycloal kyl, (Cl.6)al kyl-(C3_7)cycloal kyl, a 6- or
10- menbered aryl, Het, (Cl_ 6al kyl )arﬂl-@%ls( Cl. 6al kyl ) Het, said al kyl,
cycl oal kyl, al kyl - cycI oal kyl, aryl, Het, 35 (Cl-6alkyl )aryI or

(C1. 6al kyI)Het bei ng opti onal |y substl tut ed with R150; 18 January 2006 83
or R 122 is Ok 123ABisoniaRrenantiomere Higsierarispaies i tasternere 240mpoimdiependent | y
H (Cl-6 al kyép}eseqqga-gy)fgm@@' kyl or (C1.6)al kyl-(C3.7)cycl oal kyl, aryl,
Het, (Cl1_ 6alkyl)aryl "or (Cl-6al kyl)Het, or R124 is OH or (QCl. 6al kyI) or
both R124 are covalently bonded together to forma 5, 6 or 7-nenbered
saturated 5 heterocycle, said alkyl, cycjoal kyl, alkyl-cycloal kyl, aryl,
Het, (Cr7..6alkyl)aryl or (Cl.6afk A heterpcycl e being optionally
substituted wth R150; i) COR1R erein 27 is H, (Ci1-6)alkyl,

(C3_7)cycl oal kyl or (Cl-6)al kyl-(C3 fyt',-l oal kyl, aryl, Het,

(C1. 6al kyl)aryl or (Cl.6al kyl)Het, 5aid aI kyl , cycl oal kyI aryI , Het,
(C1l-6al kyl)aryl or (CL.6al kyl) Het Bei ng opti onal | y gmbsti tuted with R 50;
10 j) COCR128 erein R128 is H, (G 6)al kyl, (C3.7)cycloal kyl,

or(C, .6)al kyl - %ﬁ’"' ,)cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or

( Cl- 6al kyl§ HeAjs ©a$ o NRL-vihendik W' is s{eﬁb_ted frc)rﬂl’%l Q@u;k&dnsnstm? of: H, (Cw)alkyl

or (Cl1~) al kyf C aryl, Het, (Cil-6alkyl)ary and
6al kyl ) Het beépgéﬁﬁ'f%%ﬁtﬁﬁ?‘ﬁé@hbsutut ed with RL50: k) CO\IR129R130 Twherei n
R129 and R130 are -hageperorRMi$R"™ by N(Rlﬂyz,@r@kéwk" 4rfd-each R* is e @@ddﬁw

Gal kyl ) Hot . or B ff (a2l A0k qur e Bl et or s 1 o

the nitrogen to wklkhHebheypidodrd ot Hebsftifalyosubstitiied with %@ 7- menber ed

d, h |,,2 1 d | oal kyl, al kyl | oal k
T E ey ) S RtV bt o S b g Y y

substituted with F:ilcﬁﬁ)atta?&mea}o R la, 5, B 7-ridrtbdrad KxtulaAsd hetBroc mf]&él 6al kyl ) Het ,
all of which being optionally substituted with 8150; and erein R15 is

defined as: - 1 to 3 substituents selected from hal ogen, OPG3H, NO2,
cyano, R? is selected from: H, halogen, R*!, OR*, SR¥, COOR?, SO,N(R%),, N(R%),,

| CON(R?),, NR*C(O)R? or NRZC(O)NR? wherein R*' and each R% is
.. 15 independently H, (Cy.g)alkyl, haloalkyl, (C,¢)alkenyl, (Cs7)cycloalkyl, (Cog)alkynyl, (Cs
| s)eycloalkenyl, 6 or 10-membered aryl or Het, said R?' and R being optionally

substituted with R?®, or both R? are bonded together to form a 5, 6 or 7-membered
saturated heterocycle with the nitrogen to which they are attached;
wherein R" and R is each:
20 . - 1 to 4 substituents selected from: halogen, OPO;H, NO,, cyano, azido,
 C(=NH)NH,, C(=NH)NH(C.)alkyl or C(=NH)NHCO(C1.)alkyl; or
- 1 to 4 substituents selected from:
a) (C..6) alkyl or haloalkyl, (C;.7)cycloalkyl, Cs7 spirocycloalkyl optionally
. ‘containing 1 or 2 heteroatom, (C,¢)alkenyl, (Caﬁ)bycloalkenyl, (Cz;B)aIkynyl,
25 (Ch1.6) alkyl-(Ca7)cycloalkyl, all of which optionally substituted with R*;
b) OR"™ wherein R'™ is H, (Cy¢alkyl), (Cs7)oycloalkyl, or (Cy.g)alkyl-(Ca.
7)cycloalkyl, aryl, Het, (Cqﬁalkyf)aryl or (Cygalkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (C,salkyl)aryt or (Cysalkyl)Het being optionally substituted with
R":




azi do, C(=NH)NH2i C(=NH)NH(C1-6)al kyl or C(=NH) NHCO Cl 6) aI kyI 25 or -1
to 3 substituents selected from a) (Cl-6) al kyl or b 006
(C3-7)cycloal kyl, C3.7 spirocycloal kyl optionally con uéﬁ’zl

het eroatom (C2-6)al kenyl, (C2.8)al kyyf, (Cl-6) alkyl-(C3.7) cycl oaI kyl ,
all of which optionally substituted with R160; 30 b) OR104 wherein R104 is
H (Cl. 6al kyl ), (C3 7)cycl oal kyl, or (Cl-6)al kyI (C3<7) cycl oal kyl , aryl .,

Het, (Cl-6al kyl & | I, Het,
(Cl-h(all ! aryl oy 8?4‘ J‘”r%%# be|¢1od5 E‘M'j& }(‘%(/L"’a'kﬂb@t‘%?h‘py@ with RL6O;
¢) OCORA05 wher ei m)mwkwbHet:mﬁa)aﬂdyI&w or (Caakyiyet! st Bk, cyogiig), ahky| - (C3.

g?cl Lgﬁly?al %l Januat QCT%gégP%ﬂ%yt EMY-Het b%‘é% gg‘#@ﬁf’g&%&'fu%‘f‘m hsgg: kyl ) Het

bei ng optionally sdjpSR °PLB@;N(RW)Eawm‘“@pwm@&mm%ma&% or

S2N(R 08 O R10 6).al k

(C3_ (7) cycl)%l Lyf ora%fgéﬂgﬁaﬁﬁ R%,]gﬁ (Ig's*?)f (ﬁg'g " ”S)ag(yaﬁ )%q]oe?!kyh a¥yl

(C1. Gﬁl kyl )gryl or HétOIC Galk W eyl bb(C,@aijzlmdﬁ oFéﬁdilB Ritare Cﬁxagérm?lb?lyddnbnded
together and to t r9geN 4t 0 re to far 5, 6 or
7- ?renber ed satur a?g%er}h% agge(gy'ﬁ rg%’r\@%e&i Whéﬁ\(’lés?y ar@?&‘?@?ﬁ"ﬁ? form:a o4 éno

(C%. ?a![ k%/I éar y![ hormé:ﬁﬁerﬁgIskmfa)té@heterocyd:le,tserdmmﬁhogclbelkylgarplp[-let)I(IG J.ly
substituted w re

(C3_7) cycl oal kyl c?%&?'@-% %% %"ﬁ%ﬁwl‘?‘é@- \gh%@& RYP OPE?’gﬁ"V g&%ﬁt'@teé i

(C1. 6al kylg) aryl orR¥%1- 6al kyI)Het and R12 is H, CN, (C1l.6)alkyl,

C3.7 | oal kyl | K | , , ,
(3 Dovetoal ot o il (R CHE! SR oSl oF T8 oot G
(Cl-6)al kyi, (C3- ?)@Msér@,al&yll HeO(C&Qﬂ(ylﬁé |dﬁY¢1£é@)‘ﬁétCé{ﬁd Rt iéyil ,Cw(cz:l 15

Het , Cl- 6al kyl
P e R AR L B8 ety S Aok AHA ot H@hé(ﬁ@"@' ik t ached

to forma 5, 6 or (@1 ﬁétect:@@RUFaisd ﬁﬂeﬂtvﬁfe%ib{ﬂ"éas 6}éukyr’:lt
cycloalkyl aryl, 1. 6al kyl )aryl o heterocycle

h
bei ng optfiPonal I y §l%%‘?$' ﬂ't‘é!cﬁcw)@hi"@mwc@@ f/l) a’MRII'& GP#(W/)ﬁ'é’F@r (R-R116" and
R117 ' s each H (Gt orlbot{ 8% and R are covalently bonded together and fo the

nitrogen to which th_ey are attached to form a 5, 6 or 7-membered saturated |
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C, salkyl)aryi or (Cqgalkyl)Het, or
heterocycle being optionally substituted with R'%;
20 f) NR"COR" wherein R"'® and R'"" is each H, (C1.s)alkyl, (Ca7)cycloalkyl,
(C1-s)alkyl~(03_7)_cycloalkyl, aryl, Het, (Cysalkyl)aryl or (Cqgalkyl)Het, said (C,.
.gjalkyl, (Cg_y)cymoalkyl, (C’1Ja)aIkyl-(C;;-;)cycloélkyl, aryl, Het, (Cygalkyl)aryl 'or_
(Cy¢alkyl)Het being optionally substituted with RS
g) NR"®CONR'"R™, wherein R, R""® and R'® is each H, (Ci.)alkyl, (Cs.
25 ﬁbyc[oalkyl, (Cie)alkyl-{Cs7)cycloalkyl, aryl, Het, (Cqgalkyl)aryl or (C;.
salkyl)Het, or R"® is covalently bonded to R and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
or R™ and R are covalently bonded together and to the nitrogen to which
they are attached to form a 5, 6 or 7-membered saturated heterocycle;
30 said alkyl, cycloalkyl, (C15)alkyl-(Cs.7)cycloalkyl, aryl, Het, (C,salkyl)aryt or (C;.
salkyl)Het or heterocycle being optionally substituted with R'™;
~-h) NR™COCOR'"# wherein R'?' and R'? is each H, (Cy.¢)alkyl, (Cs.
z7)oycloalkyl, (Cy.)alkyl-(Cs 7 )cycloalkyl, a 6- or 10-membered aryl, Het, (C,.
salkylyaryl or (Cigalkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het,
35 (C1salkyl)aryl or (Cycalkyl)Het being optionally substituted with R




- 7)cycl oal kyl, (Cl-6)al kyl-(C3-7)cycloal kyl, aryl, Het, (Cl-6alkyl)aryl or
(C1_ 6alkyl)Het, said (Cl.6)al kyl," (C3-7)cycl oal kyl,

(C1-6) al kyi - (C3. 7)cycl oal kyl , aryl, Het, (CL. 6al kyl)ar§raBPYZ%%al kyl ) Het
bei ng optional ly substituted wth REg0; 25 g) NR'BCONRL19R 20, wherein
R148, R 19 and R12 is each H, (Cl_ 6)alkyl, (C3-7)cycloal kyl,

(d-6)al kyl - (C3-7) cycl oal kyl, aryl, Het, (Cl- 6al kyI Yaryl or

Cl. 6al kyl ) Het, or 1630V, ml bon ad it t he nitrogen to
(L ool kyl)Het . of o R CRemoya) B94) Vabgpiiet 1 8 g0 bind lEni)
. he:erocyclte V\ﬁ_r El(tmm mg?bbamgy?i(e?@)h&quommlo%ﬂcyt eg,eﬁ-lmr(c.agd t? tgfed
nitrogen to whic ey are C o fer ed satur
hetergcycl e, said @P‘%%W O&QP ybspt of%lz ‘Sr@?%@@@@%@b gzg? , aryl,
Het, (Cl-6al kyl) argdvalently Kindedlibgethéras foph a 8) St 7anymbercdeatigatopt | onal |y
substitute th el n 2 ach H,
(gl 6|) a:Jky WI ero%c&%,g%%p%ﬁé}@f RX?’OE’(@ Wj%1 @épqiwl)ary 9%6- or
(1(3: 1mérrFEr le;i Hg{ yI (GetalkyhBled and aétyéro%%lé b8ihg (:ﬁior@ajé lk%ﬂaslhmted wigt R,

a
( Cl- 6al kzl)aryl or! MGa‘f"ﬁ?fﬁM E?/ FE;M ¥glog |(?lﬁ?@%yl\(\?%h R160,
or R22 is ORL23 ofc oat@aaéflz&el?(e gasmaawr(@uml@m& aﬁd aﬁ@pbyd%au@;
i ndependently H, (CI I-El k& cI oal kyl , g 150,
" 7)cycloal kyl, aryl@Videt @ﬁ'kgléﬁrwﬁrf eyl et(bemg@&alﬂw ﬁéPSt'*'H?dNTﬂzﬁls OH

of _O(CL-fgl kyl) qyc@@imzsm%éle.ﬁwmq@nad %caik?ﬂ R%Qﬁ?éoélﬁﬂeérh%s)zﬂl@l (@Jm as, 6
or 7-nmenbered saturat ed het erocycl e, sai cl oal é é

cycl oal kyl, aryl, 7igloal rb1a%He§/s|(§> Vet qr&ﬁxaemgi/?t) pid ( Fﬁéﬁ“ﬁét( s-ocycl e

bel ng) opts onal 1y ??@‘3"8?"3%{ ‘E‘W’é‘mﬁég&w”’@k*' CHEICHRRARTGT et
(Cl. 6al kyl )aryl or@ Me&&pmqmmaﬂywb@tlae yith R"Cycl oal kyl, aryl, Het,

Cl sal kyl I Rkl 1 R160
(052l kyl Aol of M loRREME) et st S tperiipl] Sy R0,
or (C1. 6) alkyl - (C3 7)13)/@!9aﬂk!laﬂqw]alkyh@h qulmikyl @cl.-Hetl (Calsalbyliaryt or (Ca-

(C1-6al kyl) Fbt f?‘lkgkl-fegé?r@qﬂ K‘ﬂb apé E&" gpec%%lgﬁélﬁdn’ded together and to the

or (C1.)al kyl -
' nitrogen to which they are attached to form a 5, 6 or 7-membered saturated

heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryt, Het, (C,galkyl)aryl,
(Cy4alkyl)Het and heterocycle being optionally substituted with R'*;
20 I} aryl, Het, (C:salkyl)aryi or (C,salkyl)Het, all of which being optionally
' - substituted with R and
wherein R'® is defined as: .
- 1 to 3 substituents selected from: halogen, OPO;H, NO,, cyano,
azido, C(=NH)NH,, C(=NH)NH(C, ¢)alkyl or C(=NH)NHCO(C,.s)alkyl;
25 or
- 1 to 3 substituents selected from:
a) (Cis) alkyl or haloalkyl, (C;.7)cycloalkyl, C.7 spirocycloalkyl
optionally containing 1 or 2 heteroatom, (C..g)alkenyl, (C..g)alkynyl,
(C1.6) alkyl-(C47)cycloalkyl, all of which optionally substituted with R™®;
30 b) OR' wherein R'™ is H, (Cy.¢alkyl), (Caz)cycloalkyl, or (Cy.)alkyi-
(Cs.7)eycloalkyl, aryl, Het, (Cqsalkyl)aryl or (C;.salkyl)Het, said alkyl,
cycloalkyl, aryl, Het, (C,salkylaryl or (Csalkyl)Het being optionally
substituted with R"®%
c) OCOR'® wherein R'" is (C,g)alkyl, (Caz)cycloalkyl, (Cyg)alkyl{Cs.
- 35 7)oycloalkyl, Het, (Cysatkyl)aryl or (Cysalkyl)Het, said alkyl, cycloalkyl,




(Cl-6al kyl)aryl and (C1.6al kyl)Het being optionally substituted with R 60;
and k) CONR12R13 wherein R129 and R130 are independent |I¥Ja|_r|iua.1(y 6 20
6) al kyl , (C3_7)cycloal kyl, (CL.6)al kyl-(C3.7)cycloal kyl'; "aryl-, t, (CL_
6al kyl )aryl or (Cl_6al kyl)Het, or botga R129 and R13 are covalently bonded
together and to the nitrogen to which they are attached to forma 5, 6 or
7-menbered saturated heterocycle, said al kyl, cycloalkyl,

T e e

het erocycl e bei ng opti on: A erel n"R160 1s defined
as 1 or 2 substituents wthBCied from tetrazole, hal ogen, CN, Cl. 6al kyl,

NR16200R162 or CON(Ra62) 2E whier 2T TRRIED SO Raclo L, sreingeb R 1
30 (Cl1-6)al kyl, (C3.7)ciderendrytly ltb.r(Cﬁﬂalkyiﬁ()c‘ahkﬁl?q"@@!?@(bylﬁlkdbdo%yI ; or both
attached t5 forma s, 6 oranaE e HeE hIf &) (i pASTHE L, o BT precy are
sel ected from (C3. 7) cyctdyaleryy boriled togethrarapd 2othe ré®genite wiich thegrae  wher ei n
) al kyl - (Ca_7) cyel oal kyleoned (/O 83 O rohahefed MUARCRRRAER wner i n
each R41 is independeralky, aycloglgyl, ®ylaHel (G1salkdiaryas yeicabdyiijet asr
1L o i iy 2 nd s
(Cl-6)al kyo - (C3_7) cycl call NRI",‘R’&%/WIh@'e R 2s Hn(C1Rttkyh (@ QeyeleklipitdryChonded
P hembered saturated MSFayRpEsaly. 1F HeRIG ANEIER CralopReans |
- sane definition as R4 dR'Ydinet Cb(0a)allli(6: Abyatoalitior (GhgalkyHCRjcyehmlkyhe same
et on 2 R4, g O ey ARy TG ARG DgPRI T SR oo
al koxy, Cl-6al koxycar bar¥is (@galki,{C, Abycidatioyi, 00(C.QJalks(C.s)cidlodkyd devl) ar vl
0pt Lonel| e subsLL tuted it I N O 13l o b 8 il
-(CH2) 1. 6- NR7R8, - ( CH2)chbvaleR783884 togefHd? hid G theBRGEN to WRILR they@réR7,
-(GR2) 11-SR7, - (CGH2) 14_a%%)% e?d to%]rgn é%,%%? %—}n%mbered saturated heterocycle, said
_ alkyl, cycloalkyl, aryl, Het, (C,¢alkyl)aryl or (C,.alkyl)Het, or
heterocycle being optionally substituted with R*®°;
20 f)y NRY®COR" wherein R"® and R'" is each H, (C1.6)alkyl, (Cs.
7)cycloalkyl, (Cy.)alkyl-(Cs 7 )cycloalkyl, aryf, Het, (C,salkyl)aryl or (Cs.
salky)Het, said (C1.6)alkyl, (Cs.7)cycloalkyt, (CH;)aIkyl-(Cg.7)cycIoaIkyl,
aryl, Het, (C,alkyl)aryt or (C,¢alkyl)Het being optionally substituted
with R"®;
25 g) NR'"CONR'R'"®, wherein R"®, R'"® and R' is each H, (C1.
s)alkyl, (Csz)cycloalkyl, (Cyg)alkyl-(Cs 7)cycloalkyl, aryl, Het, (Ci.
calkylaryl or (Cysalkyi)Het, or R'® is covalently bonded to R'"® and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R""® and R'? are covalently bonded
30 _ togethér and to the nitrogen to which they are attached to forma 5, 6
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C:.
- g)alkyl-(Ca;)cycloalkyl, aryl, Het, (Cysalkyl)aryt or (C.salkyl)Het or
heterocycle being optionally substituted with R'®’;
~ h) NR"'COCOR" wherein R™?' and R'2 is each H, (Cy.¢)alkyl, (Cs.
35 ; 7)cycloalkyl, (Css)alkyl-(Cs 7)cycloalkyl, a-6- or 10-membered aryl, Het,




SO2NR7R8, wherein each R7 and each R8 is Hor Cl-6 alkyl, 20 or Z is NROR1O
wherein each of RO and R10 is selected from H, Cil-6al Iigwn&%r dok: 6al kyl
optionally substituted with hal o, hydroxy, carboxy, am no aI koxy, Cl1_
6al koxycar bonyl,  and Cl1_6 al kyl ami no;8525 or a salt thereof. 2. The conpound
according to cl ai m 1, wherein A s NRL. 3. The conpound according to claim
1, wherein M K and L Is CHor N 4. The conpound according to claim 3,

fo claim 1, having t e 1orTIR o RN aky, LB FRASBIOE I 2
L s aroptentietets
) 1 3 C|0a )o 113 d i Sc | 2 | ]

-6)al kyl. 7. The conpoun Sccor a erein
i sopropyl, or isobutyl indéger@lentlihid, (Qagqikuh)n&sa)wdoaikyhg:rt(@mlwl-(@s? wher ei n

e oo scane o HRGSEABE o) T, gL B 55 0 o
hal ogen, (C2-6)al kenyl O(@@Eg{ﬂ) owhdtlmaf‘%erg/d;qvaﬁmdy bdrdedtogetree tb frmla H6 Het ;
T So S Sy A PRl B S, SRR,
sel ected from hal ogen, cydmlkyt;yamdﬂet ATy skl )axyEddHiCINEdk yl YHEX ardH) dtitio Cycled) aI kyl
or 0(=NH) NHC. O(C, . 6) al kgelhg opholngily‘Jsaurf)lé [ed it 160,

10 i) COR™ wherein R'¥ is H, (C,.s)alkyl, (Cs.7)cycloalkyl or (Cy.g)alkyl-
(Csz)eycloalkyl, aryl, Het, (Cqgalkyl)aryl or (C,.¢alkyl)Het, said alkyl,
cycloalkyl, aryi, Het, (C,.galkyl)aryl or (C,.¢alkyl)Het being optionally
substituted with R,

i) tetrazole, COOR"® wherein R is H, (Cy)alkyl, (Cs7)cycloalkyl,

15 or{Cy.s)alkyl-(CsrJcycloalkyl, aryl, Het, (Cy.calkylaryl or (C.¢alkyl)Het,

‘said (Cy.¢)alkyl, (Caz)cycloalkyl, or(Cq.s)alkyl-{Cs.7)cycloalkyl, aryl, Het,
(Cyrealkyl)aryl and (C,salky!)Het being optionally substituted with R,
and

k} CONR'*R™® wherein R'® and R™ are independently H, (C;.

20 e)alkyl, (Cs7)cycloalkyl, (Cq,s)alkyi-(C3 z)cycloalkyl, aryl, Het, (Ci.
salkylaryl or (Cscalkyl)Het, or both R' and R'" are covalently
bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle, said alkyl,
cycloalkyl, alkyi-cycloalkyt, aryl, Het, (Cisalkyl)aryl, (Cy.salkyl)Het and

25 heterocycle being optionally substituted with R’

wherein R* is defined as 1 or 2 substituents selected from:

{etrazole, halogén, CN, C,.alkyl, haloalkyl, COOR'™!, SO3H,

SR161’ SOng, OR"“', N(R162)z, SOZN(R"sz)z, NR'2COR"™ or
_ CON(R'2),, wherein R"®" and each R'®?is independently H,

30 (Ci.6)alkyl, (Cs.r)cycloalkyl or (Cq¢)alkyl-(Cs 7)cycloalkyl; or both
R'% are covalently bonded together and to the nitrogen to
which they are attached to form a 5, 6 or 7-membered.
saturated heterocycle,

35 Ris selected from (Cs.7)cycloalkyl;




88 - 1 to 4 substituents selected from a) (Cl.6) al kyl or hal oal kyl,
(C3_7)cycl oal kyl, (C2-6)al kenyl, (C2-8)al kynyl, (C1-6)

al kyl - (C3.7)cycl oal kyl, all of whi ch optionally substi tlﬁtjténm %OﬁR' 5; b)

ORi 04 wherein R144 is H, (Ci-6alkyl),8s(C3.7)cycloalkyl, or (Cil-6)alkyl-(C3_
5 7)cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or (Cl.6al kyI ) Het, said al kyl,
cycl oal kyl, aryl, Het, (Cl-6alkyl)aryl or (Cl-6alkyl)Het being optionally
substituted with R150; c) OCOR 05 wherein R105 is (CL.6)alkyl,

(CG_7)cycloal kyl, (Cl- 6)a|k I-(CB 7)cycl oal kyl, Het, (Cil-6alkyl)aryl or
(Cl_6al kyl ) HeKis Neor CRY wwremdslds blahiipgen, é@yd)alkyl telaadyl, (Qﬁlcyslaa!kyiloyéfﬁfyl or

. (Cl-6al kyl ) He 1 4 1

- (SOZN(% f?/sgz @af&@é@% )%&%d@ﬂ% k 3 V\;]'eo?ghﬁdg\gjﬁ] ?ﬁ%’gﬁc o ‘ﬁ% 03y’ ly H,
(g} g) ?lkk?/l (SGBdQD)BOSi@EgaHMﬂm)Q“(YIQ N( 0 ﬂ)’)ﬂlq@“ﬁ‘ér@1-@?|&yﬂcm¢m|kﬂar)él . Het ,
( al kyl g aryl ﬁs}s NF¥R ﬂ)h@ér%ﬁb\%ﬂ r%*ba&%%eg%@aggy@ @J& ]alkylb €

. toget her and e nitrogen are I'5, 6 or 7

. 15 nenber ed sa)t:}mkmﬂedj (ﬁe&)@k}é@g{)ayclos&yldomdﬂywz aryidi"?)atelqolvaleaﬂwbqndleét (ClL_

6a|k|)ary| akl y-s ted

wth Rish: ofoRE A Bt ol i) ey hTobhafiiii: A%hat TiHReY U
or (Cl-6) al kysatueted hetgrogydepal kyl, aryl, Het, (Cl-6alkyl)aryl or

- (Cl.6al kyl)Het, and R12 is H CN, (Cl1_ 20 6) al kyl, (C3_7)cycl oal kyl or
(C1-6)al kyl -(C3.7) cycl oal kyl , aryl Het, (Cl.6al kyl)aryl (CL1. 6al kyl ) Het

COOR' 5 or 1660 2Rissioe C&’ wiRtdis R® @a@@ﬂ&@m dgfinjtion @8 R* e eclmlvayl or

(C1-6)al kyl -(C3.7)cycl oal kyl, aryl, Het, (Cl.6alky.l)aryl or (Cl

6al kyl ) Het, or both R111 and R12 are coval ently bonded together and to the

nitrogen to wMiish ctrmf;] wihareintR dwisdbe samé definitionias R defingd alsoveer ed sat ur at ed

25 heterocycle, said alkyl, cycloalkyl, aryl, Het, (Cl.6alkyl)aryl or

(Ci1-6al kyl ) Het, or heterocycl e being opti onal |y substl tuted with R50; f)

NR' 6CORL7 wheZ & ORRW@ramB® BH, (Csq)eladibeing dpGanally slibstituted @ih: Raky bydrakky| |,

(G902 K~ (G Rl g2 no ¥l cndEleard R S50 1T bl ol FL 101 et
Het, (Cl-6al kgdk))larlyydpt:onaIIy&OthMecBaﬁtkWa)d@n Q@nomlmtdﬂalaﬂdyl 4 ghaltcsdlkiyt, lﬁl1ed
(a6 arkyi 2 ERBno RGO RR o g ANRRE (E81h TR i N STOR
(CL. 6al kyl') ar YCHg).&-NBSO.RGHKY,), H@R’, 4CHR, -8R, s(CCl«ib\ﬁE&&ﬂMH’yath(ﬂﬁQ@-o R119
and to the ni éb% twhevlyglrn egch R? and each R¥is H or Cy alkyi,
20

or Z is NR°R'’ wherein each of R® and R" is selected from: H, Ci.salkoxy, or Cmalkyl

optionally substituted with halo, hydroxy, carboxy, ammo Cis alkoxy, Ci

salkoxycarbonyl, and C,4 alkylamino;

25  ora salt thereof.

2. The compound according to claim 1, wherein A is NR'.
3. The compound according to claim 1, wherein M, Kand L is CH or N.
4. The compound according to claim 3, wherein M, K and L is CH.

30




they are attached to forma 5, 6 or 7-nmenbered saturated heterocycle; 35 or
R49 and R120 are coval ently bonded together and to thelgi%%r{mdﬁo whi ch 18
January 2006 89 they are attached to forma 5, 6 or 7-nenberéd saturated
het erocycl e; said al kyl, cycl oal kyl, gC1. 6) al kyl - (C3_7) cycl oal kyl, aryl,
Het, (Cl-6al kyl)aryl or (Cl_ 6alkyl)Het or heterocycle being optionally
substituted with R 59; h) NR12i COCOR 22 wherein R 2' and R122 is each H,

10- mommer o0 oy, TR oHedtPubongbisio DL SYheirind Wil Rorilee: 8 o\ 01

cycl oal kyl, al kyl -cycl oal kyl, aryl, Het, (C19.salkyl)aryl or

(Cl-6al kyl)Het being optionally substituted h R150; or R122 is OR123 or
N(R 24)2 wherein R123 and each Rp24 /s penderit|ly H, (CL.6al kyl),
(C3_7)cycl oal kyl, or (C1-6)a|ky|-(C3\ oal kyl, aryl, Het, (Cl1_ 10

6al kyl )aryl or (Cl_6al kyl)Het, or R124 is OH or (Q(Cl-6al kyl) or both R124
are coval ently bonded together to forma 5, 6 or 7-nenbered saturated
het erocycl e, said al kyl, cycl oal kyl, a“ | -cycl oal kyl, aryl, Het,

(C1. 6al kyl)aryl or (Cl~alkyl)Het and heterocycle being optionally
substituted with R 50, i) CORL27 rrein R 27 is H (CL-g) alkyl,
(C3.1)cycloal kyl or (Cl-6)alk (C3L_ 15 7)cyc$palky|, anlyl , Het,
*(CL. 6al kyl )aryl or (Cq¥al'yl sai d#al kyl , el oahkyl —~aryl, Het,

(Cl. 6al kyl)aryl or (Ci-6a { bei ng opt irRBAA sti tuted with R150;

j ) COOR128 wherein R128 is/ H, (Cl-6)alkyl, (C3_*¥ ctoal kyl

or (Cl-6)al kyl-(C3 7)cycl®al kyl, aryl, Het, (Clkseal kyl)aryl or
(Cl-6al kyl )Het, said (Cl-6)al kyl, (C3- 7)cycloal kyl,

or (CL. 6)al kyl - (C3_7)cycl oal kyl Jibaryl, Het, (Cl-eal Hgl)aryl and (Cl_ 20
6al kyl ) Het being optionally substituted with RLS0; k) CONR729R13 wherein
R 29 and R130 are independently H, %ﬁnfG)alkyl (C3- 7)cycl oal kyl
(C1-6)al kyl -(C3_7)cycl oal kyl, aryl, ~NEL: |Yaryl or (Cl_

6al kyl )Het, or both R129 and R13y cofjal efft | y bohded together and to the
nitrogen to which they are attached rea 5, 6 or 7-nmenbered saturated
25 heterocycle, said al kyl, cycloal kyl, alkyl-cycloal kyl, aryl, Het,
(Cl-6al kyls)aryl, (Cl..6alkyl)iget afd heterocycle being optionally -
~substituted with R50; 1) aryl, Het, (Cl-6al kyl)aryl or (Cl-6alkyl)Het, al
of which being optionally substituted wW¥h R 50, wherein RL50 is

preferably: swhkrdio RS, RURSbhd B&ié 5s efiredtigdlaini @M hal ogen, NO2, cyano or
azido; or 30 -1 to 3 substituents selected from

6. The compound according to claim 1, wherein R is selected from the group
consisting of: H or (C;g)alkyl.

7. The compound according to claim 6, wherein R! is H, CHs, isopropyi, or
isobutyl. '

0
8. The compound according to claim 7, wherein R' is H or CHa.

9. The compound according to claim 8, wherein R' is CHs.

10.  The compound according to claim 1, wherein R? is selected from: H, halogen,

(Cas)alkenyl, (Csz)cycloalkenyl, 6 or 10-membered aryl or Het; wherein (Co.g)alkenyl,
- {Cs7)cycloalkenyt, aryl or Het is optionally substituted with R%, wherein R? is defined

as: .
- 1 to 4 substituents selected from: halogen, NO,, cyano, azido, C{=NH)NH,
C{(=NH)NH(C,.)alkyt or C(=NH)NHCO(C,)alkyl; or




a) (C1.6) alkyl or haloal kyl, (C3.7)cycloalkyl, (C2.6)alkenyl,

(C2.8)al kynyl, (Cl.6) alkyl-(C3.7)cycloal kyl, all of 'J?xﬂl ﬁd()%nal |y
substituted with R16; b) OR104 wherein RO4 is H (G- aﬁ?

(C3_7)cycl oal kyl, said al kyl or cyclggal kyl optionally substitut ed W th
R160; 35 d) SR 08, SO2N(Ri 08)2 or SO2N(R @B) C(O R 0S wherein each R108 is
18 January 2006 90 i ndependently H, (Cl.6)alkyl, (C3-7)cycloal kyl or

(C1.6)al kyl - %&%'Eggcﬂsn@éh s%fe\éed ﬂlg% or both R108 are coval ently

bonded t oget her ~and ro en to which they are attached to forma

5, 6 or 7- menber ea) (Cathalkd ermdrmiled GCyQyeloalis, (Calatkeny!, (Speladahfy(Ciear yi |

Wherein Rl is b gt (@233%1%%%%“5@9% PR UGS, ) iR
(% gg g: tyl or ECBb);DW Im?lréme r %\M)S(m;n Zk}g’lrcm( 0 kyl-ir(l?al bonded
'Eoget her ailhd to th@cyﬁ%ﬁ(gggﬂti"i?t'\&ﬁﬁ?ﬂ‘ybﬂ%’&lépéﬁ%yﬁeh58' ta@(yillﬁy‘f%?l% 5, 6 or
7-menber ed sat ur at &g, Het, §Co@ilkgl)@yl o #C Lalklyhiiét, beiny optivriaky subatidtdaetity ocycl e

bei ng optionally slgmtltut ed with R160; f) NRL6CORL17 wherein R16 and R117
"is each H (C1-,,)al kyl or (C3_ 7)cyc|oal kyI said (C1_6)al kyl and

(C3-7)cycl oal kyl Iwomfslvmwéfhw“%{bﬁ acl Yy blbalR}lﬁ(@w)éﬁ(yl

(G3_7) cycl oal ky ““S#v%kf@ Pet. ?@w&l@?ﬂwlyrifgm@w?ﬁ%t S BB . ogen

to which idey are @ét ﬁﬁ.gﬁﬂy!)ai’ylbp((l‘mé!kﬁwe@ b@fng?rpﬂ&ﬁ’éﬂ?%@l%ut&@d Wit RE®
het erocycle, or R 19 a ded togethgr and to the

nitrogen to which ‘f’h@ﬁ r@%@adh@cﬁ@a’ﬂ(f‘ )ﬁ:{‘a)RSELV@%"SPChR ntnber ed
saturated heter OCYﬁ&leﬁbenaéﬂatﬁr l-@'(@ﬂ)alk)?,y(@ﬁ?@}dfdﬂlk a;r(@:w)aﬁtpﬁwrf)zégd@l@elaﬁq

optionally substituted wt
(Cl1-6) al kyl or (Cd*%@%m@'!svélakxlprfcm%lm Het pyboth c%%\@lwwm%

optional |y substi ttﬁééﬂer"&ﬁdhom’mﬁn tgqn% htht§y %%cﬁﬁd tblﬁ‘cﬁﬂr?é%?G yher ein
R123 and each R124 is i ndependentl 7)cycl oal kyl ,

or both Rf24 are JBoabesd Is?tufﬁi%@%iem%@‘étﬂ@&alkﬁ qy@ ﬁa‘ﬂ @TY' Heg 7- nenber ed
saturated heter Ocyﬁik?l)a@l@r@bﬁﬁikglmet of i1tV Ibe A pREARY A6t Re PRIt I

opti onal | substltu ed
p y Rts

e) NR"MR" wherein R"' is H, (C1.s)alkyl, {Cs.s)cycloalkyl or (Cy.6)alkyl-(Cs.
ncycloalkyl, aryl, Het, (Cysalkylary! or (Cy.salky)Het, and R is H, CN, (Cy.

20 e)alkyl, (Cs.z)cycloalkyl or {Cy.g)alkyl-(Cs.7)cycloalkyl, aryl, Het, (Cisalkyl)aryl,
(Crealkyl)Het , COOR™ or SO,R"* wherein R is (Cy.5)alkyl, (Cs. 7
7)cycloalkyl, or (Cy6)alkyl{Cs.7)cycloalkyl, aryl, Het, (Cy.satkyl)aryl or (Cy.
salkyl)Het, or both R™" and R"** are covalently bonded together and to the
nitrogen to which they are attached {o form a 5, 6 or 7-membered saturated

25 heterocycle, said alkyl, cycloalkyl, aryl, Het, (C.salkyl)aryl or (Cyalkyl)Het, or
heterocycle being optionally substituted with R,
f) NR"COR™ wherein R"'® and R" is each H, (Cys)alkyl, (Cas)cycloalkyl,
(Cys)alkyl-(Cs 7)cycloalkyl, aryl, Het, (Cqsalkyl)aryl or (Cqgalkyl)Het, said (Cy.
s)alkyl, (Cs7)cycloalkyl, (Cig)alkyl-(Caz)cycloalkyl, aryl, Het, (Cysalkyl)aryl or

30 (C1.eatkyl)Het being optionally substituted with R'®;

| a) NR'"CONR' R', wherein R', R"? and R'? is each H, (Cy¢)alkyl, (Ca.
7)eycloalkyl, (Cis)alkyl-(Cs7)eycloalkyl, aryl, Het, (Cqqalkyl)aryl or (Cs.
ealkyl)Het, or R" is covalently bonded to R"' and to the nitrogen to which
they are attached to form a5, 6 or 7-membered saturated heterocycle;

35 or R"® and R'® are covalently bonded together and to the nitrogen to which




i) COR127 wherein R127 is H (C9.6)alkyl or (C3_ 7)cyc|oal kyl, said aI kyl
and cycl oal kyl being optionally substituted with R 60; g W

wherein R128 is H, (Cl-r,)alkyl or (C3_7)cycloal kyl, sai 1.6)al kyl and
(C3-7)cycl oal kyl being opt ional ly sulaggtituted with R160 and k)

CONR129R130 wherein R129 and R130 are independently H (Cl- 6)al kyl or
(C3_7)cycloal kyl, or both R 29 and R130 are covalently bonded 35 together

and to the nltrogenthte aﬁ@'ﬁt@lbhé&‘l@)forﬂ{QSaS baﬁiﬁ%ti&e& %tﬂﬂa?edﬁmete@oéy%léanuary
2006 91 5 10 or qré red saturated heter ocyc sai d cl oal kyl
and heterocycl e be? alkye sv6iealikyy (Coaladt-(Cur syclonli amsﬂsbet e@'él"%l’!m?)@us

defined as 1 or 2 H 50.Cl . 6al kyl ,
nal oal kyl . COOR & Rl émm@%r&%b@%% &QﬁgRy S 62 or
CON(R G2) 2i wher ei RNBT Gﬁ@ Reamemreﬁ Rdzep?e‘?ﬂ@brlrl (G1-datkyf.¢CSal kyI
C3. 7) cycl qal kyl or, 6 (d;?)c I
((:oval én%ll y(ygonéed gcgyg@galkyl Q(ﬁﬁj’élk#% the?%ﬁ@é%@?govnﬁémtﬁﬁ%ﬂ l?flaref at't ached
to form a 5, 6 or ealkyRandar fenssbiviiHet: eaid ﬂBﬂe?iWﬂdYbalkﬁﬂcyclﬁﬁby!mmipHehd

di 1 I h
cccordi g o <l & M EDaRREAPCTI BRI SCHEAR ARt 8 S |

optlonal |y rmnosubstl t tut
the group consisti i Rofis QRY ogeN(R ﬁwwwmm“’"uaq each RY* is)ind=pedder® H25i ) k)

() 2y apt ona) Y. opticibot ok Co MG IGUBLIN, il et RS ©
. 10 - eaikyl)aryl or (Cyalkyl)Het, or R™ is OH or O(Csalkyl) 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,.¢atkyl)aryl or
(C¢alkyl)Het and heterocycle being optionally substituted with R*%;
i) COR™ wherein R' is H, (Cy.)alkyl, (Cs.7)cycloalkyl or (Cq.s)alkyl-{Ca.
15 7)cycloalkyl, aryl, Het, (C,¢alkyl)aryl or (Cysalkyl)Het, said alkyl, cycloalkyl,
aryl, Het, (Cysalkyl)aryl or (Cysalkyl)Het being optionally substituted with R*%%;
J) COOR" wherein R is H, (Cy)alkyl, (Cs7)cycloalkyl, or(Cy5)alkyl-(C,.
7)cycloalkyl, aryl, Het, (Ci.calkyl)aryl or (Cygalkyl)Het, said (C,.s)alkyl, (Ca-
7)cycloaliyl, or{Cy.s)alkyl-{Cs7)cycloalkyl, aryl, Het, (Cisalkyl)aryl and (Ci.
20  ealkyl)Het being optionally substituted with R':
k) CONR™R™ wherein R and R™ are independently H, (Ci.s)alkyl, (Cs.
7)cycloalkyl (Cm)alkyl -{Cs- 7)cyc!oalkyl aryl, Het, (Cysalkyl)aryl or (C;.
salkyl)Het, or both R'? and R are covalently bonded together and to the
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated
25 - heterocycle, said akkyl, cycloalkyl, alkyl-cycloaltkyl, aryl, Het, (Cysalkyl)ary,
(Cisalkyl)Het and heterocycle being optionally substituted with R
I} aryl, Het, (C1-6alkyl)aryl or (C1-6alkyl)Het, ali of which being optionally
- substituted with R, wherein R' is preferably:
< 1 to 3 substituents selected from: halogen, NO,, cyano or azido; or
30 - 1 to 3 substituents selected from:
| a) {C1.6) alkyl or haloalkyl, (Cs.7)cycloalkyl, (Ca)atkenyl, (Cos)alkynyl,
(C16) alkyl-{(Cy.7)cycloalkyl, all of which optionally substituted with R
b) OR'™ wherein R"™ is H, (Cyalkyl) or (Cs.7)cycloalkyl, said alkyl o
. cycloalkyl optionally substituted with R
35 d) SR'®, SO,N(R'™), or SO,N(R'™)C(O)R™® wherein each R'® is




NR "R 12 wherein both R111 and R112 are independently H, (CL.6)alkyl,
(C3.7)cycloal kyl, or R112 is 6- or 10-nenbered aryl, Hgg,y Sl kyl -aryl
or (Cl.6)al kyl-Het; or both RL11 and R112 are coval ently bonded toget her
and- to the nitrogen to which they arepttached to forma nitrogen-
contai ni ng heterocycle, each of said al kyl, cycloal kyl, aryl, Het, alkyl
aryl or alkyl-Het; being optionally substituted wth hal ogen or: - ORL61

or N(R162)2 , wherein R | &l ACL1. 6) al kyl,
or both R162 are coval 53??%5%%8 e’gﬁégﬁylhgfzzggﬁ@%wtgﬂg%)lat o(g’{e:&n to which
they are attached to foeydaalkyl, enbdiet-adoethaR ni arg chealenttydpotied togplherandy

wherein R117 is (Cl-6) : I >

6al kyl -aryl'. CO aryl; Z{r?ﬁb{%ﬂ{llﬁé&;%ﬁ%b%gfek%gﬁe%@‘@g%aﬁébr) 2,
CONH-aryl, or CONHCl _ 1membreedceipated detesayeldi said alsylctyaloakyllarvinvhiet @ddh R2 i s
aryl or Het, each opti I i : I tituted with

su%st i tuen%s sel ect eg fﬁ%{%ofﬁ%ggggigpﬁi"g%@gf'tﬁgedg*l: Ufgzl’ogen, hal oal k)/l , or
a) (C.6)al kyl optional ew&%el‘?wherem Rt it HOMG 1.5 (I 06 | Gd Aoytloalkylsar( 1> 18

RLT and Rilzare | ndepeRdbriry ot Rdieafl oDy SRR RGBTkl
is 6- or 10-nenbered arighCiditkyl of (ChBYyelbilpf -cabpth R¥ and l@k‘,ﬁarﬁ)cpwdgmﬂyl—bt ;or
e oo 5t acnecP R Banhe ARG R BRSO B Lo

~which they are attache al nrng erocyc each of
sai d al kyhg cycl oal kyl ,foemwnl5, Glde7smerhbered sainsgtedhetaiokydle, ldaid; alkyf, bei ng

0Pt onal Iy Substi Ut ed P R B S iRl Gy o o 1 P02
coval ently bonded togef) NR"DQRY owtidreinR't*rang Rl timeadti I, KelkylaréCs. at t ached
Lo orm Ly ogen. ot gL R ek PSR i RGBS BRER 0 1
: substituted with R,
15 g) NR"™CONRM R'® wherein R, R""® and R' is each H, (C;.
g)alkyl or (Cs7)cycloalkyl, or R is covalently bonded to R and to
the nitrogen to which they are attached to form a 5, 6 or 7-membered
saturated heterocycle, or R'* and R'*® are covalently bonded
together and to the nitrogen to which they are attached to form a 5, 6
20 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, and
heterocycle being optionally substituted with R™;
- h) NR'™'COCOR"2 wherein R™' is H, (Ci.)alkyl or (Cs7)cycloalkyl,
said alkyl and cycloalkyl being optionally substituted with R, or R'?
is OR'® or N(R'?*), wherein R'? and each R is independently H,
25 ‘ (Cysalkyl) or (C37)cycloalkyi, or both R are covalently bonded
together to form a 5, 6 or 7-membered saturated heterocycle, said
alkyl, cycloalkyl and heterocycle being optionally substituted with R'®®,
i) COR' wherein R*¥ is H, (Cy.)alkyl or (Ca.;)cycloalkyl, said alkyl
and cycloalkyl being optionally substituted with R*®;
30 j) COOR"® wherein R'2 is H, (C,.g)alkyt or (Cs7)cycloalkyl, said
' (C16)alkyl and (Cs.7)cycloalkyl being optionally substituted with R®%;
and
k) CONR'®R™ wherein R' and R™ are independently H, (C+.
o)alkyl or (Cs7)cycloalkyl, or both R' and R™® are covalently bonded
35 together and to the nitrogen to which they are attached to form a 5, 6




15 as defined in claim12. , , , ,
substituted 14. The conpound according to claim1, Wner1§ E'l[ﬁlﬁr??’
CH=CH2, HNYO HNfi O 20 , g u
HN' S HN H2N HN S \Y, HN N H5 HN HNgql

from H, Br,

c

10

of which optionally
fesSel ected

ary 2006 93

-NO2 18 January 2006 94 5

and v 1-1 , all

OH LN NL5'
NH2 - NH,

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,calkyl, haloalkyl, COOR', OR'®!, N(R'%),,
SO,N(R™);, NR'COR® or CON(R"?);, wherein R'®' and
each R'¥is independently H, (C,.s)alkyl, (Cs.z)cycloalkyl or (Cy.
s)alkyl<(Cs.7)cycloalkyl; or both R'®? are covalently bonded
together and fo the nitrogen to which they are attached to form
a 5, 6 or 7-membered saturated heterocycle.

11.  The compound according to claim 10, wherein R? is selected from: aryl or

Het, each optionally monosubstituted or disubstituted with substituents selecied from

the group consisting of: halogen, haloalkyl, Ns, or

a)
b)

e)
15

20

25 i)
o

(C,5)alkyl optionally substituted with OH, O(Cm)alkYI or SOC45
alkyl);

(Cig)alkoxy;

NR'"R"'2 wherein both R"" and R'*2are independently H, (C.s)atkyl,
(Ca.z)cycloalkyl, or R'2is 6- or 10-membered aryl, Het, (C,5)alkyl-aryl
or (C.s)alkyl-Het; or both R*"' and R"2 are covalently bonded together
and to the nitrogen to which they are attached to form a nitrogen-
containing heterocycle, each of said alkyl, cycloalkyl, aryl, Het alkyl-

n aryi or a!kyl -Het; being optlonally substituted with halogen or:

- OR™ or N(R'®), , wherein R'®" and each R'® is
independently H, (C1.s)alkyl, or both R*®2 are covalently
bonded together and to the nitrogen to which they are
attached to form a nitrogen-containing heterocycle;
NHCOR" wherein R is (Cy.)alkyl, O(C1.s)alkyl or O(Cs.7)cycloalkyl;
CO-aryl; and
CONH,, CONH(C,.salkyl), CON(C;.salkyl),, CONH-aryl, or CONHC,. |
galkyl-aryl.

12.  The compound according to claim 11, wherein R? is aryl or Het, each

optionally monosubstituted or disubstituted with substituents selected from the group
consisting of: halogen, haloalkyl, or
a) {C,.6)alkyt optionally substituted with OH, O(C,_s)alkyl or SOAC;.



CF3 ;, ~ NNN-I ONH2 NH2 H2 NH2 NH2 t $ , and Ow Owe 15. The conpound

according to claim 14, wherein R2 is selected from O-- O MW N HN
~~ HNHYVY HNNN /111N 00 a HN 18 January 2006 95 o&@lﬁﬁw
CF3 nl NOand , OCl 16. The conpowsd according to clai m 15, wherel n R2

is selected from

salkyl);
b) (Cig)alkoxy; and
e) NR'R™2 wherein both R""! and R"2 are independenily H, (C1.c)alkyl,
(Cs)cycloalkyl, or R"?is 6- or 10-membered aryl, Het, (C;¢)alkyl-aryl
5 or (Cs.¢)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, arvi, Het, alkyl-
aryl or alkyl-Het; or being optionally substituted with halogen or:
- OR™ or N{R"™), , wherein R and each R'® s
10 independently H, (C,.s)atkyl, or both R™ are covalently
bonded together and to the nitrogen to which they are
attached to form a nitrogen-containing heterocycle.

13.  The compound accordihg to claim 12, wherein R?is phenyl or a heterocycle

selected from:

N (\
\ | |
Ny N

N N N

= N
CU C[ > @[ »
= N S ; .
. H | and , all of which optionally substituted

as defined in claim 12.

14.  The compound according to claim 1, wherein R? is selected from:
H, Br, CH=CH,,




5 NH2 ,and O , NHZ 17. The conpound according to claim1, wherein R3 is
cycl opentyl, or cyclohexyl. 18. The conpound according ltSQZﬁ%a?# fdde Wherein
Zis OR6, wherein R6 is H  (Cl-6)al kyl being optionally substituted wth:
hal o, hydroxy, carboxy, am no, Cl-6 o8 koxy, Cl-6 al koxycarbonyl, and Cl-6
al kylamno; or R6 is Cl-6 alkylaryl optionally substituted with: hal ogen,
cyano, nitro,.Cl- al kyl, Cil-6haloal kyl, G .6al kanoyl, -(CH2)1  6-COOK7,

- (CH2) 1- 6- CONR7Ra, (CHZ)l 6- NR RS, (CHZ 1. 6= NR7CCRB -(CH2)1.6 18 January

2006 96 NHSO2R?, 3@2) 1- 6- G~ OH2) 15BXSRY, - ( 8- S®2R7, and
- (CH2) 1. 6- SC2NR7R3= wher ei n)€tch R7 an ch R8 i or Cl-6 %ﬁ" or Z
y

i S NRORL wher ei+(each of and R10 y==sel ecte m H, C1l. , or
Cl-Bal kyl op pal |y sulist it uted wilt h , dro Y, carbo /am no, Cl-6
al koxy, G _ satrkoxycarbonyl, and Cl al kyl am n 19. The c rrpound )
according to claim 18, wherein Z is O—lo -6a|k|) or Zis NROR O
wherein RO is H o |s orS 0 The cordlngto
claim19, vvherel n orrpou accordl ' sel ected

f r om conpounds® for rrul a wher gL are as defined
bel ow. pa. cy exyI EI 0 O—l d:ycl ohe)aysl O—l cylcl ohexyl OH1 11

1108 1 N-Me

Ny ‘ Y S/?/: 87X
3;2/' HN);?/ );2/ ‘ HN): );?/
P >N




cycl ohexyl OH 18 January 2006 97 N ..............._====== ===-=-=--

----------- -- === 1-

..... 117 N—I\/E cyclopentyl O—Ig1418 N-Me 119 N Me 120 N—I\/E 121 N-Me 18
January 2006 98 Cpd. ARZR3Z 122 N-MeXcyclopentylOH N fHN E E 123
N-Mellj: . ontlOH N HN 124 N Me51l cyclopentyl OH N 125

Mwwyﬁﬁﬁa&@
POCDE Q05 0

543 3

The compound according to claim 14, wherein R2 is selected from:

J@W@Wgn“éé




1 INh 126 N-MeS~cycl apentyl OH N 127 N-NEcycI opentylOH X rIFtN 1 3 128
N-Mecyclopentyl OH N ---- - ---- - - o o e e Taviuramy MU+ o o
cyclopentyl OH { N-MeS N 130 N-Mecycl opentyl C]—I HZN 131 &?l@uﬁryl\%ong ycC
opentyf CH z | ----eemea-- 1 8 Januggy 2006 99 Cpd. ARZR3Z

132N- Mecycl opent yl OH 133N Mecycl opentyl OH 134N MeN- M - cycl opent yl OH
135N- Mecycl opent yl OH

87N N A
}: : N N |\N | N
HN Ox NH RN % =
/&O NH, NH, Y CH, F OMe , CF, ,
CH,
Sy QPP
o
& / Cl N, NH, , OMe , NH, ,

16.  The compound according to claim 15, wherein R? is selected from:
T f e
C‘g O/ % ﬁ é é Oijo

P5 L ¢$$@@

‘\ HN

&691]8

s ar

==

17.  The compound according to claim 1, wherein R® is cyclopentyl, or cyclohexyl.

18.  The compound according to claim 1, wherein Z is OR®, wherein R%is H,

(C1e)alkyl being optionally substituted with: halo, hydroxy, carboxy, amino, Cis

alkoxy, Cy.galkoxycarbonyl, and C,¢ alkylamino; or R® is C alkylary! optionally

substituted with: halogen, cyano, nitro, C, alkyl, C,ghaloalkyl, Cysalkanoyl, -(CHa).
© ¢COOR’, (CH;)1.5-CONRR?, -(CH,)1.s-NR'R?, -(CH2)1.6-NR"COR?, -(CH)1.6-




136N- MeN cycl opentyl OH ;- Br 137N Me\cycl opentyl OH / 138------------
e OH S\cycl opentyl 139N- MeS~ cycl ohexyl OH ~- 2

cycl opentyl OH o 1410 ;1cycl opentyl OH 142NHcycl ohexyl &%Tﬁé@?gl ohexyl CH
OH N 144 N-Me\ cyclopentylOH }Cl  14gNH / \cyclopentyl OH | 18 January 2006

NHSO,R, <{CH,)1.6-OR”, {CH2)1.-SR?, {CH2)1.6-SO:R, and (CHy)1.6-SONR'R?,

wherein each R” and each R%is H or Cy alkyl,
or Z is NR°R"® wherein each of R® and R" is selected from: H, Cy.alkoxy, or Cysalkyl
optionally substituted with halo, hydroxy, carboxy, amino, C, alkoxy, Cy.

salkoxycarbonyl, and C, alkylamino.

19.  The compound according to claim 18, wherein Z is OH or O(C,alkyl} or Zis
NR°R" wherein R?is H and R" is H or C,.salkyl.

20.  The compound according to claim 19, wherein Z is OH.

21. A compound according to claim 1 selected from compounds of formula:

: O
wz
R \
R®

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

Cpd. A R? R® z
#
101 N-Me __phenyl cyclohexyl | OH

102 | NH- cyclohexyl | OH
0

103 NH N cyclohexyl OH |;
\ .
(o]
104 NH @/% cyclohexyl OH |;
S
105 NH Br cyclohexyl OH |,

106 N-Me cyclohexyl OH |;

O

107 | N-Me | Syciohexyl | OH |;
@)z
(¢

108 | N-Me AL cyclohexyl | OH |;




100 146 ONcycl ohexyiOH OH/ N Br 147 1- N-Me\ cyclopentylOH/ ; O 148 1

N- Mecycl opentyl OH {/ ; F 149 0/ \ cycfohexyfOH Br ( onpound
of formula: 5 R3 wherein A, R2, R3 and Z are as def ﬁggw%%%2®6c
----------- - AR2 23. A conmpound acgpding to claim1 selected from

compounds of formula: O 18 January 2006 101

Cpd. A R? R® Z
#
109 N-Me (/:'\i)—% cyclohexyl OH
A\
N —
110 NH cyclopentyl | OH };
@)é
(o]
111 N-Me cyclopentyf | OH |;
o
o
112 N-Me = cyclohexyl OH 4
S
H,N
113 N-Me — cyclopentyl | OH |;
i/
H,N
114 0 cyclohexyl | OMe ;
@)%
oH | b/
N _

115 N-Me / '*{ cyclopentyl | OH |;
116 0 cyclohexyt | OH |
f%iyfgi

CH o /
N
117 N-Me S /\5/ cyclopentyl . OH ;
118 N-Me S\ N cyclopentyl | OH i;
e
_ 57 N ?
119 N-Me S/y cyclopentyl : OH |;
| j
H\
120 N-Me s/\>/' cyclopentyt | OH ;
3
HN
12.1 N-Me S\/y cyciopentyt | OH ;
P




5 wherein A, R2, R3 and Z are as defined below Cpd. AR RZ 2 N Mephenyl

cl ohexyl OH w 202 N MeOcycl ohexyl OH ; and 24. A corrpounngg?&a@e dogr mul a |
according to claiml1, or a pharmaceutically acceptable sa %ereof, as an
i nhi-rbitor of HCV replication. 25. A @srnaceutical conposition for the
treatment or prevention of HCV infection, conprising an effective anount
of a conpound of fornmula | according to <claiml, or a pharnmaceutically
acceptabl e salt t'r*@‘gcg faRda phar |ruReuﬁ""'ca'"1‘y"'“§aL,L,e tzbi carrier. 26.
The pharnaceuticdl gonposition according to ¢laim25,ifurther conprising

i mrunonodul at ory faget 2 e pharngceuticgl sitaen.according to
claim 26, wherein gfai:c iémm%ef‘]om dul & 4 r@dpg&s{gl ec F('a)d’from a-, 0-, 8-
y-, and winterferons.; 28. . The ph i cal conposition according to

claim 25, further, conprising ribay'rin or apantadine, 29.| The

phar maceuti cal canposiiti on accornding to claim 25, furfther conprising

anot her inhibitori of HCV polynerisg. 30. Thej pharmaceutical conposition
according to claiim 25, further conprising an; inhibitor of! other HCV
target, sel ected fromi-helicase, -polynerase,. . netalloprotease and |RES. 10

syeapedtiy BHof (1 b): 0 OPG

18 January 2006 10931, ArMsit e nedis'rt’é\; of; f
| | i

HN

124 N-Me

125 N-Me icyclopentyl | OH |;
N :
& /S\/?/‘
N

126 N-Me : lcyclopentyl | OH ;
\ :
\i\ 3\/}'.
N

127 N-Me ; cyclopentyl | OH ;
Ny

cyclopentyt | OH ;

/s

128 N-Me //—-0 cyclopentyl {| OH |;
N\/)\E

129 N-Me S cyclopentyl | OH ;;

130 N-Me Q_f cyclopentyl ;| OH |;
131 N-Me cyclopentyl | OH ;




la or wherein K, L, and Mare as defined in claiml, Ib OPGAis 0, S

“NR1, or CR1, WnerelnR is as defined in claim1, ST r ts either
a single or a double bond, 5 Bis NR3 or CR3, with the Er‘?ﬂﬂo at one of
A or Bis either CRL or CR3, whereiggR3 is as defined inclaiml, PGis H
or a carboxy protecting group and X is a netal. 32. A process for producing
compounds of fornula (iii): 0 OPG (iii) 10 wherein A B K, L, M PG and X

. D) as af.1

are as defined in m-31--and—wheretgsR2-+-5 yc..nc n claim1,
conprising: a) cc@‘frg, i the presence of a ne %I yist, a base and an
additive in an ap pri-at-e--sel-yent—nt-erredigte ” ) aeceording to claim
31, with R2-X. 33. 1% grocddde fof prodyci gcc?"r(ﬁ?)?ﬁ{@é omorrmla(iii), 0
OPG 15 (iii) whereiniA B, K L, d PG are as defined in claim31 and
wherein R2 is as! defiined in claim8,—conprising: a) icoupliing, in the
presence of a netai3zxatalhde a|base and an @gdofenie | OHN; appropri ate
solvent, internediatei(1 b) accordi pgNto.claim 31, wiith R? X, wherein Xis
20 hal i de, 0OS02(C1. 6alikyl), OSORAr,\ C 3.]1 34. A priocess| according to
claim 32 or 33, whepein-sakg-retatl—eatal-yst 18-—Jant 2006 103 sel ected
from Pd, N, Ruia (:u.afg' ' A proc lgé" ccor&?ﬁ%ﬁﬁ%ﬁcl gﬁ,n 32 or 33, wherein
said additive isiselected from | ph ne' i gand, Cu salt| Li salt,
ammoni um sal t ang-£sF+—36~Aprocess—aecoradngt-o—¢tarm32, wherein said
metal is selected fhom  -Me (/:i}_f cyciopentyl 7 OH'
| 136 T N-Me Sydlopentyi | OH |;
137 N-Me N cyclopentyl | OH |;
2
138 S </:N>_T cyclopentyl | OH |;
139 N-Me s/\>/ cyclohexyl | OH |;
).
N
H,N
140 S cyclopentyl | OH
Q)%
‘ . o : _ :
141 0 j F\{ - lcyclopentyl | OH §;
142 NH N cyclohexyl OH §|;
7\
143 0 N cyclohexyl OH
7N\
OH .
N
144 N-Me N cyclopentyl | OH |;
7\
Cl
145 NH N cyclopentyl | OH |;
O




Sn(C, - 6al kyl ) 3i

process according to claim33, wherein said netal
Sn(C, -6al kyl)3, Sn(aryl)3, B(OH) 2, B(CC, .6al kyl)2 and ne

Sn(aryl)3, B(OH)2, B(CC, -eal kyl)2 and net al
i's sglg

S

halide. 37. A
Li ,
38. Use

of a conpound of fornmula | accordingi10e claim1l, for the manufacture of a
medi canment for the treatnent of HCV infection. 5 18 January 2006 WD _
03/ 010140 113 SEQUENCE LI STING 5 10 <110> Boehri nger |ngel hei m (Canada)
Ltd_. <120> Viral ¢Bgai ynergge T nhi bi TS <1305 TE0957<A0> 60/ 307, 674
<141> 2001-07-25 « g0> 60/ 338,061 15 <151> 2001-12-0} <160> 4 20 25 <170>
Fast SEQ f or W ndowsjyersiongd.0 1 2Ti5 P2 <2125 R T <213> HCV
NS5B PCT/ CA02/ 01127 <4D0> 1| Met ﬂc;bﬁéﬁ(yé Aii(gﬁH’s H's His Asp
Tyr Asp Ile Pro Thr 1 é eu Tyr Phe Gn Ay Ala Met' Asp
Pro Gu Phe Ser Met 30 20] 25 30 Trp Thr @y Ala Leu Ile Thr
Pro Cys Ala Ala Gu Gu N
147 N-Me \ N cyclopentyl | OH ;;
o/ N
148 N-Me N cyclopentyl | OH i;
e N\
149 O N cyclohexyl | OH j; and
Br 7\
OH —
N
22,
wherein A, R?, R® and Z are as defined below:
Cpd. A R? R® Z
#
150 N-Me N OH
7\

23.

A compound according to claim 1 selected from compounds of formula:




35 40 45 Ser Gn Leu Pro lle Asn Ala Leu Ser Asn Ser Leu Val Arg H's Arg
50 55 60 35 Asn Met Val

Lys
Arg
Lys
Hi s
Asn
Asp
Met
Arg
Val
dn
Adn

Cys.

Val

Cys
285

65 70 -
Asp 85
Leu 40
Sex Al a
Leu Ser
Leu Leu
Al a -Lys
Lys Pro
Cys Gu
Al a Val
Arg Val
Pro Met
Thr Qu
Asp Leu

Tyr Seer Thr Thr Ser Arg Ser.A:l§ Al a Arg @n
75 80 Lys Val Thr Phe Asp Arg Leu G n Va E%W%L@bﬁsp Hi s Tyr
90 95 Val Leu Lys A u Meiglys Ala Lys Ala Ser Thr VaJ. Lys Al a
100 105 110 Leu Ser Val u du Ala Cys Lys Leu Thr Pro Pro
Lys 115 120 125 Ser Lys Phe Ay Tyr Ay Ala Lys Asp Val Arg

éﬁﬁe'jis*gﬂ"ﬁ? Re %ﬁ‘gz%@%“ﬁ%ﬂfgfj’g%@ ﬁs'FI)'h |r_| i Pr lal Y Qr g\sr?e'rl'hyall'h;rr g tys

Asn GlCpd/al Ph& Cys|165 1RO 175 |ValRG n Prd Gu Lys Gy dy
Ala Arg#lLeu Ile Val [Phe 50 180 185 190 Pro Asp Leu Ay Val Arg
Lys NeRORAlia LEwMdyr [Asp phehyl 195/cR€6he@b | \oH Semd Thr Leu Pro
Met G g0Ber SWMdyr |Gy Phe n R¥Clolddl 22@H 55 Tyr Ser Pro Lys
G u Phe Ldu Val Asn|Al @gys Ser 225 [230 235 240 Lys Lys
Gy PBhe Ser Tyr Asp|ThryAffg Cys Phe Asp Ser 245 250 255 Thr

€

Ser Abp t-1 Arg Vat—-Gu—G-u—Set te Tyt @n €ys 60 260 265 270
Ala Pro Gu Ala Arg Adn Ala Ile Lys Ser Leu Thr Qu 275 280

Arg Leu Tyr: Ile Ay @y Pro Lau Thr Asn Ser Lys Gy G n Asn Cys
SUBSTI TUTE SFEET (By5ﬁp&md-c}fqhell%wglﬁ¥aggo(?&ng to claim 1, or a pharmaceutically

10

acceptable salt thereof, as an inhibitor of HCV replication.

25. A pharmaceutical composition for the treatment or prevention of HCV
infection, comprising an effective amount of a compound of formula | according to
claim 1, or 2 pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

26.  The pharmaceutical composition according to claim 25, further comprising

immunomoduiatory agent.

27.  The pharmaceutical composition according to claim 26, wherein said

immunomodulatory agent is selected from: a-, -, - y-, and w-interferons.

28. . The pharmaceutical composition according to claim 25, further comprising

ribavirin or amantadine.

29.  The pharmaceutical composition according to claim 25, further comprising
another inhibitor of HCV polymerase.

30. The pharmaceutical composition according to claim 25, further comprising an
inhibitor of other HCV target, selected from: helicase, polymerase, metalloprotease
and IRES.




WO 031010140 PCTI CA02/01127 2/ 3 290 295 300 Gy Tyr Arg Arg Cys Arg Ala

Ser
Tyr
Cys
Ser
Thr
Adn
395
405
Hi s
Pro
Ser
Adn
Pro
H s
Arg
Al a
Al a

@y Vval lieu Thr Thr Ser Cys Ay 305 310 315 320 gggn%yz@gu Thr Cys
Leu Lys Ala Ser Ala Ala Cys Arg Ala Ala 5 325 330 é TVs“Teu G n Asp

-Thr Met Leu Val Asn Gy Asp Asp tez Val Val 340 345 350 Ile Cys Qu

Ala Ay Thr Gn GQu Asp Ala Ala Asn Leu Arg Val 355 360 365 10 Phe
GQu Ala Met Thr Arg Tyr Ser Ala Pro Pro Ay Asp Leu Pro 370 375 380
Pro G u Tg1. Asankftéiniddibtd-Sthorhfa (1) oP@b).Cys Ser Ser Asn Val 385 390
400 Ser Val Ala Hs Asp Ala Ser Gly ys Arg Val Tyr Tyr Leu Thr Arg 15
410 415 Asp Pro Thr Thr Pro Leu Al a Arg Ala A Trp Gu Thr Ala Arg

420 425 430 Thr Pro IIeAé oqs Leu @& be Ile Met Tyr Ala
Thr 435 440 445 20 L&Y AF Arg Met | Met Thr H s Phe Phe
Ile Leu Leu 450 455 460 aélnGIuGlnLeu’fEluLysAlaLeuAspQ/s

Ile Tyr Gy Ala 465 470 475 A80 Cys Tyr Ser,lle GQu Pro Leu Asp Leu
Anillelle Qu Arg Leu 25 485490 499 Hi s E;Py Leu Ser Ala Phe Ser Leu

Ser Tyr Sﬁher@fnCK@ Bn@arklR dehSY RQRIMY0 Asn Arg Val Ala Ser Cys Leu
Lys Leu y Val Pr Pro,Leu Ar% 515 520 525 30 Val Trp Arg His Arg

Arg Ser v&l’s @r Y W of GB'. wherain R iscae defiped B3teimas 540 Gy Ay Arg Al a
Thr Cys Gy rbfesdits elifdt I8 a dbubld béhdVal

5 Bis NR®or CR?, with the proviso that one of A or B is either CR' or CR®,
wherein R? is as defined in claim 1,

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

32.  Aprocess for producing compounds of formula (iii):

il

(i}
10  wherein A, B, K, L, M, PG and X are as defined in claim 31 and wherein R?is as
defined in claim 1, comprising:
a) coupling, in the presence of a metal catalyst, a base and an additive in an

appropriate solvent, intermediate (1a) according to claim 31, with RZX.

33.  Aprocess for producing compounds of formula (i),
R I \f/U\OPG

15 (ii)
wherein A, B, K, L, M, and PG are as defined in claim 31 and wherein R%is as
defined in claim 1, comprising: _
a) coupling, in the presence of a metal catalyst, a base and an additive in an
appropriate solvent, intermediate (1b) according to claim 31, with R2-X", wherein X"is
20 hali'de, 0S0,(Cy.galkyl), OSO.Ar, OSO,CFs.

34.  Aprocess according to claim 32 or 33, wherein said metal catalyst is




545 550
Leu Asp
Ile Tyr
Cys Leu
Pro Asn
<400> 2

555 560 Arg Thr Lys Leu Lys Leu Thr Pro Ile Pro Ala Ala Ser Arg
35 565 570 575 Leu Ser Ay Trp Phe Val Al a Gyg]' ruaé\]%bo%;y Ay Asp
H's 580 585 590 Ser Leu Ser Arg Ala Arg Pro Arg Trp e Met Leu
Leu Leu - 595 600 605 40 Leuqfer Val Gy Val Gy Ile Tyr Leu Leu
Arg 610 615 620 <210> 2 45 <211> 30 <212> DNA <213> Forward Pri nmer
50 acgcagaaag cgtctagcca tggcgttagt <210> 3 <211> 30 <212> DNA

55 <213> Reve [ g ggggca ctcgcaagca ccctatcagg 60 <210> 4
<21§§85%ik'g<|igf§i'qgﬁ‘ﬂé"%ro'e 30 30 SUBSTI TUTE SHEET (RULE 26) 18

<211> 26

January

2006 WO 03/010140 PCT/ CA02/ 01127 3/3 <400> 4 tggtctgcgg aaccggt gag

tacacc 26 35. A process according to claim 32 or 33, wherein said additive is selected from:

phosphine ligand, Cu salt, Li salt, ammonium salt and CsF.

36. A process according to claim 32, wherein said metal is selected from:
Sn(Csalkyl)s, Sn(aryl)s, B{OH),, B(OC,salkyl), and metal halide.

37. A process according to claim 33, wherein said metal is selected from: Li,
Sn(Csalkyl)s, Sn{aryl)s, B{(OH),, B(OC,salkyl), and metal halide.

38.  Use of a compound of formula | according to claim 1, for the manufacture of
a medicament for the treatment of HCV infection.
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SEQUENCE LISTING

<110> Boehringer Ingelheim {Canada} Ltd.

<120> Viral Polymerase inhibitors

<130> 13/095
10
' <140> 60/307,674
<l41> 2001-07-25

<150> 60/338,061
15  <151> 2001-12-07

<160> 4

<170> FastSEQ for Windows Version 4.0
20 .
<210> 1
<211> 621
<212»> PRT
<213> HCV NSSB
25
i <400> 1 .
Met ‘Ser Tyr Tyr His His His His His His Asp Tyr Asp Ile Pro Thr
1 5 10 i5
Thr Glu Asn Leu Tyr Phe Gln Gly Ala Met Asp Pro Glu Phe Ser Met
30 ' 20 25 30
Ser Tyr Thr Trp Thr Gly Ala Leu Ile Thr Pro Cys Ala Ala Glu Glu
35 40 ’ 45
Ser Gin Leu Pro Ile Asn Ala Leu Ser Asn Ser Leu Val Arg His Arg
50 55 60
35 ~ Asn Met Val Tyr Ser Thr Thr Ser Arg Ser.Ala Ala Leu Arg Gln Lys-
65 70 ’ 75 ' 80
Lys Val Thr Phe Asp Arg Leu Gln Val Leu Asp Asp His Tyr Arg Asp
-85 90 . 95
Val Leu Lys Glu Met Lys Ala ILys 3la Ser Thr Val Lys Ala Lys Leu
. 100 105 ) 110 : :
Leu Ser Val Glu Glu Als Cys Lys hLeu Thr Pro Pro His Ser Ala Lys
115 120 125
Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn Leu Ser Ser Lys
130 135 140
45 Ala Val Asp His Ile Arg Ser Val Trp Lys Asp Leu Leu Glu Asp Thr
145 150 155 T 160
@lu Thr Pro Ile Asp Thr Thr Ile Met Ala Lys Asn Glu Val Phe Cys
165 170 175
Val Gln Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg Leu Ile Val Phe
50 : 180 185 180
. Pro Asp Leu Gly Val Arg Val Cys Glu Lys Met Ala Leu Tvr Asp Val
195 200 205
Val Ser Thr Leu Pro Gln Ala Val Met Gly Ser Ser Tyr Gly Phe Gln
210 215 220
55 Tyr Ser Pro Liys Gln Arg Val Glu Phe Leu Val Asn Ala Trp Lys Ser
225 230 235 240
Lys Lys Cys Pro Met Gly Phe Ser Tyr Asp Thr Arg Cys Phe Asp Ser
245 250 255
Thr Val Thr Glu Ser Asp Ile Arg Val Glu Glu Ser Ile Tyr Gln Cys
60 260 265 270
Cys Asp Leu Ala Pro Glu Ala Arg Gln Ala Ile Lys Ser Leu Thr Glu
275 280 285
Arg Leu Tyr Ile Gly Gly Pro Leu Thr Asn Ser Lys Gly Gln Asn Cys

40
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10

15

20

25

30

35

40

50

55

60

Gly
305
Azn
Lys
Tie
Phe
Gln
385
Ser
Asp
Thr
Leu
Ala
465
Cys
His
Asn
val
Gly
545
Axg
Leu

Ser

Leu

290

Thr
Leu
Cys
Thr
370
Pro
val
Pro
Pro
Trp

450
Gln

Gly

Trp
530
Gly
Thr
Sex

Leu

Ser
610

<210> 2

<211> 30
<212>
<213>

<400> 2
acgcagaaayg cgbtctagecca tggegttagt

<210> 3
<211> 30

<212>
<213>

<400> 3
tceceggggea ctegeaagea coctatcagg

<210> 4

<211i>
<212>
<213>

Arg
Leu
Gin
Glu
355
Glu
Glu
Ala
Thr
Ile
435
Ala
Glu
Ser
Leu
Val
515
Arg
Arg
Lys
Gly
Ser

595
Val

DNA
Forward Primer

DNA - .
Reverse Primer

26
DNA
PUTR probe

Arg C¥s Arg

Thr
Asp
340
Ser
Ala
Tvr
His
Thr
420
Asn
Arg
Gln
Ile
Ser
500
Ala
His
Ala
Leu
Trp
S8Q
Arg

Gly

Cys
325
Cys
Ala
Met:
Asp
Asp
405
Pro
Ser
Met
Lieu
Glu
485
Ala
Ser
Arg
Ala
Lvs
565
Phe
Ala

Val

310
Tvr

Thx
Gly
Thx
Leun
330
Ala
Leu
Trp
Val
Glu
470
Pro
Phe
Cys
Ala
Thr
550
Leu
Val
Arg

Gly

295
Ala

Ley

Met

Arg
375
Glu
Ser
Ala
Leu
Leau
455
Lys
Leu
Ser
Leu
Arg
535
Cys
Thr
Ala

Pro

Tle
615

Ser
Lys
Leu
Gln
360
Tyx
Lien
Gly
Arg
Gly
440
Met
Ala
Asp
Leu
Arg
520
Ser
Gly
Pro

Gly

Arg
600

2/3

Gly
Ala
vVal
345
Gl
Ser
Ile
Lys
Ala
425
Asn
Thr
Leu
Leu
His
505
Lys
Val
Lys

Ile

Tyr
585
Trp

Leu

Val
Ser
330
Asn
Asp
Ala
Thr

Aryg
41.0

Ala

Ile

Asp
Pro
490
Ser
Leu
Arg
Tyr
Pro
570
Asn

Phe

Leu

Leu
315
Ala
Gly
Ala
Pro
Ser
395
val
Trp
Ile

Phe

Cys
475
Gln

Gly
Ala

Leu
555

‘Ala

Gly

Met

Pro

300
Thr

Ala
Asp
Ala

Pro
380

Cys

Glu
Met
Phe
460
Gln
Ile
Ser
Val
Lys
540
Phe
Ala
Gly

Lieu

Asn
620

Thr
Cys
Asp
Asn
365
Gly
Ser
Tyr
Thx
445
Ser
Ile
Ile
Pro
Pro
525
Leu
Asn
Ser
Asp
Cys

605
Arg
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Ser
Arg
Leu
350
Leu
Asp
Ser
Leu
Ala
430
Ala

Ile

Glu
Gly
510
Pro

Leu

Trp

Ile
590
Leu

Cys
Ala
335
val
Arg
Leu
Asn
Thr
415
Arg
Pro
Leu
Gly
Arg
495
Glu
Leu
Sexr
Ala
Leu
575
Tyr

Leu

Gly
320
Ala
val
val
Pro
Yal
400
Arg
His
Thr
Leu
Ala
480

Leu

Ile

Gln
Val
560
Asp
His

Leu

30

30
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<400> 4
tugtctgegg aaccagtgag tacacc : 26
5
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