
WO 2004/065367 PCT/CA2004/000018  1 VIRAL POLYMERASE
INHIBITORS  TECHNICAL FIELD OF THE INVENTION The
invention relates to inhibitors of RNA dependent RNA
polymerases, particularly  5 those viral polymerases
within the Flaviviridae family, more particularly to
HCV  polymerase. BACKGROUND OF THE INVENTION About
30,000 new cases of hepatitis C virus (HCV) infection
are estimated to occur  10. 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 cirrhosis and hepatocellular
carcinoma (Hoofnagle, J.H.; 1997; 15 Hepatology26:
15S-20S*). There are an estimated 170 million HCV
carriers world- 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 intervention, the number is expected
to  triple in the next 10 to 20 years. There is no
vaccine to. prevent HCV infection. 20 Prolonged
treatment of chronically infected patients with
interferon or interferon and  ribavirin is the only
currently approved therapy, but it achieves a
sustained response  In fewer than 50% of cases
(Lindsay, K.L.; 1997; Hepatology26: 71S-77S*, and
Reichard, 0.; Schvarcz, R.; Weiland, 0.; 1997
Hepatology 26: 108S-111 S*). 25 HCV belongs to the
family Flaviviridae, genus hepacivirus, which
comprises three  genera of small enveloped
positive-strand RNA viruses (Rice, C M.;-1996;-.
"Flaviviridae: the viruses and their replication"; pp.
931-960 in Fields Virology; Fields,  B.N.; Knipe,
D.M.; Howley, P.M. (eds.); Lippincott-Raven
Publishers, Philadelphia  Pa. *)..The 9.6 kb genome of
NOV consists of a long open reading frame (ORF) 30
flanked by 5' and 3' non-translated regions (NTR's).
The HCV 5' NTR is 341  



nucleotides in length and functions as an internal
ribosome entry site for cap- independent translation
initiation (Lemon, S.H.; Honda, M., 1997; Semin.
Viral, 8:  274-288). The HCV polyprotein is cleaved
co- and post-translationally into at least  10
individual polypeptides (Reed, K.E.; Rice, C.M.; 1999;
Cuff. Top. Microbiot 35 Immunol, 242: 55-84*). The
structural proteins result from signal peptidases in
the N WO 2004/065367 PCTICA2004/000018  2 terminal
portion of the polyprotein. Two viral proteases
mediate downstream  cleavages to produce
non-structural (NS) proteins that function as
components of  the HCV RNA replicase. The NS2-3
protease spans the C-terminal half of the NS2  and the
N-terminal one-third of NS3 and catalyses cis cleavage
of the NS2/3 site. 5 The same portion of NS3 also
encodes the catalytic domain of the NS3-4A serine
protease that cleaves at four downstream sites. The
C-terminal two-thirds of N83 is  highly conserved
amongst HCV isolates, with RNA-binding, RNA-stimulated
NTPase, and RNA unwinding activities. Although NS4B
and the NSSA  phosphoprotein are also likely
components of the replicase, their specific roles are
10 unknown. The C-terminal polyprotein cleavage
product, NS5B, is the elongation  subunit of the HCV
replicase possessing RNA-dependent RNA polymerase
(RdRp)  activity (Behrens, S.E.; Tome!, L.;
DeFrancesco, R.; 1996; EMBO J. 15:12-22*; and
Lohmann, V.; Komer, F.; Herian, U.; Bartenschlager,
R.; 1997; J. Vim!. 71: 8416- 8428*). It has been
recently demonstrated that mutations destroying NS5B
activity 15 abolish infectivity of RNA in a chimp
model (Kolykhalov, A.A.; Mihalik, K.; Feinstone,
S.M.; Rice, C.M.; 2000; J. ViroL 74: 2046-2051*). 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 20 drug development. The absence of RNA
dependent RNA polymerases in mammals,  and the fact
that this enzyme appears to be essential to viral
replication, would  suggest that the NS5B polymerase
is an ideal target for anti-HCV therapeutics. WO
00/06529, WO 00/13708, WO 00/10573, WO 00/18231, WO
01/47883, 



WO 01/85172 and WO 02/04425 report inhibitors of NS5B
proposed for treatment of  25 HCV. 3  SUMMARY OF THE
INVENTION Disclosed is novel series of compounds that
may have good to very good inhibitory  activity
against HCV polymerase. Further disclosed in the
disclosure may arise for the one skilled in the art
from the  following description and the examples. In a
first aspect, there is provided an isomer, enantiomer,
diastereoisomer or tautomer  of a compound,
represented by formula I: Y0 L  SP Y  MMz R2- \ Z  B I
IM4 M 3 R (I)  wherein: A is N and B is C, wherein
----- between two C-atoms represents a double bond and
-- --- between a C-atom and a N-atom represents a
single bond, the group -C(=Y1)-Z is covalently linked
to either M2 or M3,  M1 is CR4a, M2 or M3, when not
linked to -C(=Y1)-Z, is CR5,  M4 is CR4b, R4a, Rab, R5
each are independently H or defined as OR or (C1-6)
alkyl;  Sp is a spacer selected from - CR51R52 P i
group ( )k1-, wherein  k1 is 1 or 2; 



R51 R52are H Y is 0 or CR12R73, wherein R72, R13 are
each independently defined as R; L is C1-6alkyl or
Het, wherein said Het is optionally substituted with
R60;  R60 is each defined as 1 to 3 substituents
independently selected from:  a) (C1-6) alkyl; 3a  b)
OR; c) N(RN2)RN1;  d) COOR; e) CON(R"2)R"1; and  5 f)
aryl or Het; or if Y is CR12R13, then L may also be H;
or if Y is 0, then L may also be OH, N(RN2A)RNIA or
NRN3-N(RN2)RN1;  10 or if Y is 0, then L may also be
N(Rsa)Rea, wherein Rea is defined as RN2,  and wherein
Ra is: Rya R8a R9a  N\Q7  ~IYIfZ  15 or e is: Rla\x
Rea  ,  \W1-g1 wherein R'a and R8a are each
independently defined as R; or 20 R'a and Rea are
covalently bonded together to form a (C3_7)cycloalkyl
or a 4,  5- or 6-membered heterocycle having from 1 to
3 heteroatom selected from  0, N, and S; and when L is
N(Rsa)Rea, either of R7a or R8a may be covalently  



bonded to Rsa to form a nitrogen-containing 5-or
6-membered heterocycle;  and 25 W1 is selected from
a) a single bond;  b) -CHr; c) -CH2-CH2-; and  30 d)
-CH=CH-; wherein the alkylene and alkenylene groups
according to b), c) and d) may  be substituted with
(C1a)alkyl; 3b  Y2 is 0; R9a is defined as R;  5 Q1 is
aryl, Het, (Ci.6)alkyl-aryl or (Ci.6)alkyl-Het, all of
which being optionally  substituted with R60A; R60A is
each defined as 1 to 3 substituents independently
selected from: 10 a) (C1-6) alkyl, (C2-6)alkenyl,
wherein said alkenyl is optionally substituted with
COOR; b) OR; c) Het being optionally substituted with
COOR;  d) COOR; and 15 e) NO2;  Y' is 0; Z is defined
as  20 a) OR; b) N(RN2A)RNIA; or  c) NRN2-SO2-Rc; or Z
is N(Rsb)R6b wherein R5b is defined as RN2 and R6b is:



R7b R9b R9b NZ  25 Y3 or R6b is: R7b R6b W2'Q2
wherein R'b, R6b, Y3, R9b, W2 are defined as R7 , R6',
Y2, R9a, W1 respectively;  30 and Q2 is aryl, Het,
(C1.6) alkyl-aryl or (C1-s) alkyl-Het, all of which
being optionally 3c  substituted with R60s; or Q2 is
R160; or Q2 is selected from the group consisting of
C1.4-alkyl and C24-alkynyl; 5 R760 is defined as 1, 2
or 3 substituents independently selected from CN,
COOR761,  OR161, N(R162)2, NR'62COR'62 or CON(R'62)2,
wherein R161 and each R162 is independently
(C1.1)alkyl or H;  R60B is defined as I to 3
substituents independently selected from:  10 a)
halogen; b) (C1-6) alkyl, (C2.6)alkenyl; wherein said
alkenyl is optionally substituted with  COOR; c) OR;
d) SO2N(RN2)RN1;  15 e) N(RN2)RN'; f) COOR; and g) Het
or (C14alkyl)aryl; 20 R2 is selected from: halogen
orR21, wherein R21 is phenyl or selected from the
formulas: L   o  



L " I " NI-12  0,6 N H 3d  1 N 1\ N H N CH3 1\s  CH3 1
\ S S S i  R3 is defined as (C3_7)cycloalkyl; R is
defined as (C1.6)alkyl or H;  5 R` is defined as
(C1-6)alkyl, (C3.6)cycloalkyl, (C1d)alkyl-aryl, aryl
or Het, wherein said  aryl or Het are optionally
substituted with 1 to 3 substituents independently
selected from halogen, NO2, (C1-6) alkyl, OR and COOR;
10 RN1 is selected from H and (C1.6)alkyl; RNZ and RN3
are independently selected from H, CH3 and
(CC2.6)alkyl; RNIA and RNZ" are independently selected
from H, CH3, (CC2.6)alkyl, (C3.6)cycloalkyl  15 and
(C1.4)alkyl-(C3-6)cycloalkyl; wherein said alkyl, is
optionally substituted  with hydroxy, carboxy,
C16-alkyl, C1.6-alkoxy and/or -N(C14-alkyl)2; and
wherein said CH3 is optionally substituted with
carboxy; and in the case 20 a) of a group N(RNZA)RNIA
the substituents RNZ" and RN1A; or b) of a group
NRN3-N(RN2)RN' the substituents RN3 and RNI, or RNZ
and RNI;  may be covalently bonded together to form a
4-, 5-, 6- or 7-membered  



saturated or unsaturated N-containing heterocycle or a
8-, 9-, 10- or 11- membered N-containing heterobicycle
each may have additionally from 1 to 3 25 heteroatoms
selected from 0, N, and S; wherein Het is defined as a
4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms selected from 0, N and S, or a 8-, 9-, 10-
or 11-membered 3e  heterobicycle having 1 to 5
heteroatoms selected from 0, N and S;  or a salt
thereof. In a second aspect, there is provided a
compound of the formula:  O  Lj COON  N R2 R3  wherein
R3 is C, cycloalkyl and the index n and the
substituents L, R2 are  defined according to the
following table Cpd. R2 n L  1003 6OZ/ 6 N1004 a:__ /
N 1007 6  of  1008 6 00 3f  E Cpd. R2 n L 1010 ~ 6  /
/ N No  



O 1012 -- - g ~N  0 1016 6 N~\  6-1 6N 1017 6 N  0
1019 6 N  60-/ 1020 6 0 N  1021 6 N  \\/ N  0 ~.  1023
6 0  1024 g N  bN 3g  Cpd. R2 n L  1025 6 'N  1027 6 O
S ~ `N  



1028 6 S  1030 6 C?  N  1031 - 6 ~N  1033 - -- 6 0~
~/ 1034 - - 6 S - N  ~~ff b  N  1035 6 6 S 3h  Cpd. R2
n L  1037 6 // C.  3 b  N  1038 6 1043 - 5 ~~  O N
1044 5 \x  \-o  1045 6 N N  NJ b  



N  1050 6 \N N  / NH2 bN 1051 6 H / COON  HNN  60Z/ O
3i  Cpd. R2 n L  1052 6 N N 600 H 0 \ / N COOH  1053 6
0 COON  60Z, N HN o  `" O 1054 6 COOH  O N  HN V O
1057 6 ^ 'CONHZ  N  0 1058 ---6 HOOC  // 0 N  1066 6
HOOC0,..? D  / N 1067 6 HOOC  / / lNH  



O 1072 6 COOH  ~N  6OZ/ 1073 --- 6 HOOCC  0 NH 3j
Cpd. RZ n L  1075 6 HN COON  1077 6 HN-\ N COOH  0 HN
` O  1079 6 HN N COON  0 N O  1080 6 N H /-COON  HQN ~
O  1082 6 N N  1090 6 OH  60-/ 6  'N 1092 6/1 



1094 6 N ~  60-/ 1097 6 O`  6/1 - N 3k  Cpd. R2 n L
1098 6 N  O 1099 6 ~COOH  6,--/) 1100 6 HO 0 / b  N
1103 6 61) N  1111 6 N 600--/  1112 6 N- O N 1116 6
/N  0 bN  1118 6 \N  00 31  



Cpd. RZ n L  1119 a 6 HOOC  1120 6 T N  1122 ~ 6 ~ o
~ N  1125 6 N  O C)  1126 6 O N  1128 6 HO N OH  1129
6 HOOC" N/  1130 6 N 3m  Cpd. R2 n L  1131 6 N  N  In
a third aspect, there is provided a compound of the
formula: CO) N  O O  O N o c N-S-R  



RN2 O wherein the substituents RN2 and R are defined
according to the following  table Cpd. # RN2 Rc  2001
H 2002 H -CH3  2003 H 9  2004 H S CI  2006 H  O o 3n
Cpd. # RNZ Rc  2007 H 2008 H Br  2009 H 2010 H CI
2011 H Br  2012 H CI  2014 H F  F  2015 H 2016 H  2017
H 



g o  N 2018 H \ / Noz 30  Cpd. # RN2 Rc  2019 H 2020 H
S ! \ I / F  2022 H 2024 H - \ /  N\ /  2025 H 2026 H
2028 H 0- 2028 0  2029 H Br  tcI 2030 H CI  CI  2031 H
CI CI 3p  Cpd. # RN2 Rc  2033 H CI  2034 H 



2035 H Ns N  2036 H F  F 2037 H CIS  Nv  2039 H 8N\
2040 H 2041 H N  N  2044 H 3q  In a fourth aspect,
there is provided a compound of the formula:  0 L p
R7b Rab H  N e N N.Q2  Z R R3  wherein R3 is C,
cycloalkyl and the index n and the substituents L, R2,
R7b,  5 R8b and Q2 are defined according to the
following table 3005 R'\ z" Q2 COOH  %-6--COOH V - H O
COOH  H 



3006 6 CN COON 3r  Cpd. # R2 n L R'\ RBb Q2  3007 6 cN
N COON  3008 6 COOH  3009 6 / 0  N N COOH  3010 65 / N
ON \ I COOH  3011 -- - 5 `^ -"- N COON is  In a fifth
aspect, there is provided a compound of the formula: 0
L O  N z  R \ I Z  



R; wherein R3 is C"cycloalkyl and the index n and the
substituents L, R2 and Z  are defined according to the
following table Cpd.# R2 n L Z  4003 6 - CN HN  O N -O
O  4004 jr 6 - D  N  HN O b  N  -O 4005 6 - N HN  0 6
hN 4006 6 H N  N  \ _O O 3t  Cpd.# R2 n L z  6 HN ~ N
HN 



ITt CN OH  4032 6 -V O ~ HN  N OcSO  NH2  4042 6 \ 0 0
HN...  N  ~O  4043 6 HN0 .  \ \O 0 N O  4058 6 i N  \\
HN  O 3u  Cpd.# R2 n L Z  4059 6 \ \ ~. HN  O O  4062
6 0 \ HN  



N  O ~ HO OH  4067 6 O \ H N COOH  4070 -- - 5 9_c \ N
O N HH  N  \ I COOH  4072 6 O\ ( )\ Hf  0 N O NHZ
4077 6 O )\ N  O N H  ~ 0  iNH2 3v  Cpd.# R2 n L z
4081 6 ^ N )H.  4083 6 O 0--\  N 0 



L N H \J(~/  O OH  4084 - 6 N H O NH  bN X-- 0 O,  N 0
N H  ? __ z  4086 - 6 6QMT i _  o N  4087 6 0 ~~ -- ~
\\  Ny  O N H 0 OH 3w  Cpd.# R2 n L z  4088 6 O\ C )\
N \\-o `N H 0 COOH  4089 6 ~^\ 



N H  O O H  N 4090 6 HP  b N  4092 6 0~ ( N  `N 0 H
,`- O NHZ  4093 6 0~ N  0 ~N H  )?N 4094 6 I H~ O b 0
NH  N ` 3x  Cpd.# R2 n L Z  4095 6 N Ham/ O /Il~  O
-N 4096 6 O\ I  



N H  O O H PN 4097 6 0~ 1 ^~ l N  O ~N H  O  4099 -- '
6 ~\ N H  O b "' S  N 4100 --I 6 H2N --- N  H  O N
4103 6 N H  O "S  N ,NH 3y  Cpd.# R2 n L Z  4107 - 6
--V b NYS  N/ In a sixth aspect, there is provided a
compound chosen from one of the following formula:
Cpd.# Formula I N\  



bN  6002 0 ry  O I / OH  O  O  O \  7001 N OH  0 N  b
7004 1 o  O N OH 3z  ON  o 0  7005 N OH Disclosed, is
an isomer, enantiomer,  diastereoisomer or tautomer of
a compound, represented by formula I: Y Y'  ~p A36- M1
z  R-` z  



B M R3 (I)  wherein: either. A or B is N and the other
B or A is C, wherein ----- between two C-atoms
represents a double bond and --- between a C-atom and
a N-atom represents a  single bond, the group
-C(=Y')--Z is covalently linked to either M2 or M',
M' is CRba , Mz or M', when not linked to C(=Y')-Z, is
CRS,' - - M4 is CR4b, and in addition one or two of
the groups selected from M', M2, M3 and M4 may also
be N, with the proviso that the group MZ or M3 to
which _C(=Y1) Z is linked is an C- atom, Sp Is a
spacer group selected from -(CR51e)kj-, wherein  k1 is
1, 2 or 3; WO 2004/065367 PCT/CA2004/000018  4 R51,
R52 are independently H, (C1$)alkyl, (Cs-7)cycloalkyl
or (C13)alkyl  (C37)cycloatkyl, or R51 and R52 are
covalently bonded together and to the carbon-atom to
which  they are attached to form a 3, 4, 5, 6 or
7-membered saturated or 5, 6 or 7- 5 membered
unsaturated cyclic system whereby the 5, 6 or
7-membered saturated or unsaturated cyclic system
optionally contains I to 3 heteroatoms  selected from
N, 0 or S; said alkyl, cycloalkyt, alkyl-cycloalkyl or
cyclic system being optionally  substituted by
halogen, hydroxy, (C13)alkoxy" cyano, amino,
-NH(C,4-alkyl)  10 and/or,N(C14-alkyl)2; Y is 0, S,
NR11 or CR12R13, wherein R11, R12, R13are each
independently defined as R;  



15 R13 may also be COOR or SO2Rc; wherein Rc and each
R is optionally substituted with R150; or both R12 and
R13 are covalently bonded together and to the
carbon-atom to  which they are attached to form a 3,
4, 5, 6 or 7-membered saturated or 5, 6  20 or
7-membered unsaturated cyclic system whereby the 5, 6
or 7-membered saturated or unsaturated cyclic system
may contain I to 3 heteroatoms  selected from N, O or
S; said cyclic systems being optionally substituted
with R750 25 L is C1.6alkyl, (C3.6)cycloalkyl,
C1_6alkyl-(Css)cycloalkyl, (C2.0)alkenyl; aryl,  (C;
.6alkyl)aryi;Net, (C;,6)alkyl-Het, all-of which being
optionally substituted - with WO; . or Y and L are
covalently bonded to form a 5, 6, 7 or 8-membered
mono- or a 8, 9,  30 10 or 11 -membered bicyclic group
which is optionally unsaturated or aromatic  and which
optionally contains 1, 2 or 3 heteroatoms selected
from N, 0 and  S, wherein the mono- or bicyclic group
is optionally substituted with R60; or if Y is
CR12R13, then L may also be H;  35 WO 2004/065367
PCT/CA20041000015  5 or if Y is O, then L may also be
OR, wherein R is optionally substituted with Rea; or
if Y is 0, S or NR", then L may also be N(RN2)R",
NR"B-N(RN2)R"',  5 NRN3-NRN2-CO-Rc,
NRN4-NRN3-CO-N(RN2)RN' NRN2-SO2-R0 , .  NRN2-CO=R,
NRN3-CO-N(RN2)R"' or N(RN')OR; said RN1, including any
heterocycle or heterobicycle formed by R"', RN2
and/or RN3, and R and R being optionally substituted
with R60; 10 or if Y is O or S, then L may also be
ORSa or N(R5a)Rea, wherein Rea is defined as  RN2, 



and wherein Rea is: \Q'  2ca YZ I  15 or Rea is:
R7aRea  wherein R72 and Rea are each Independently
defined as R, COOR or  20 CON(RN2)R"', wherein said R
is optionally substituted with R60; or R'a and Rea are
covalently bonded together to form a (C3.7)cycloalkyl
or a 4,.  5- or 6-membered heterocycle having-from-1
to 3-heteroatom-selected from- O, N, and S; and when L
is N(R5a)Rea, either of R?a or Rea may be covalently
bonded to Rea to form a nitrogen-containing 5-or
6-membered heterocycle, 25 wherein said cycloalkyl or
heterocycle being optionally substituted by R150;  and
W1 is selected from  a) a single bond;  30 b) -CH2-;
c) CHrCHr; and WO 2004/065367 PCT/CA2004/000018  6 d)
-CH=CH-; wherein the alkylene and alkenylene groups
according to b), c) and d) may  be substituted with
(Cta) alkyl; 5 Y2is0orS;  R92 is defined as R, wherein
said R is optionally substituted with R60; or  R9 is
covalently bonded to either of R7a or R6a to form a 5-
or 6-membered  10 heterocycle; 



Q1 is aryl, Het, (C1.6) alkyl-aryl, (CI-6) alkyl-Het,
(C1.6) alkyl-CONH-aryl or (C14)  alkyl-CONH-Het, all
of which being optionally substituted with R60; 15 Y'
is O, S or NR14, wherein R14 Is H or (C1.6) alkyl; Z
is defined as - a) OR; b) SOZR;  20 c) N(RN2)R"'; d)
NRN3-N(RN2)RN'; - e) NRN3-NRN2-CO-Rc; f)
NR"4-NRN3-CO-N(RN2)RN1;  g) NRN2-SO2-R or 25 h)
NRN3-SOZ-N(RN2)R"';  1) NRN2-CO-R; ... . .  j) COOR;
k) N(RN1)OR0; wherein R and R are optionally
substituted with R60; and 30 said RN', including
any.heterooycle or heterobicycle formed by RN', RN2,
and/or RN3, being optionally substituted with R60; or
Z is OR6b or N(R5b)R6b wherein R5b is defined as RN2
and R6b is: WO 2004/065367 PCT/CA2004/000018  7 R76 8b
R9b 2  or R6b is: R7b Rab  ~Wz~Q  5 wherein R76 Rab,
Y3, R9b, W2 are defined as R7a, R8 , Y2, R93, W'
respectively;  and Q2 is aryl, Het, (C14) alkyl-aryl,
(C1.0) alkyl-Het, (C1_o) alkyl-CONH-aryl or (C1.6)  



alkyl-CONH-Het, all of which being optionally
substituted with R00 or Q2 is R" 10 or Q2 is selected
from the group consisting of 0-C1 ralkyl, S-C14-alkyl,
C1"- alkyl, C2A-alkenyl and C2.4-alkynyl, all of which
being optionally substituted  with R160; and R2 is
selected from: halogen or R27, wherein R21 is aryl or
Het, said R21 is optionally  15 substituted with R150;
R3 is selected from (C1.o)alkyl, (C3.7)cycloalkyi,
(C1.o)alkyl-(C3-7)cycloalkyi,  (C5.7)cycloalkenyl,
(C1.o)alkyl-(CS_7)cycloalkenyl, (C0-m)bicycloalkyl,
(C1,3)alkyl- (C0-1o)bicycloalkyl, (Co
1o)bicycloalkenyl, (C1.3)alkyl-(C&1o)bicycloalkenyl,
HCy  20 or (C1a)alkyl-HCy, wherein HCy is a saturated
or unsaturated 4 to 7-membered heterocyclic  group
with 1 to 3 heteroatorns selected from O;'S and N;
said alkyl, cycloalkyl, cycloalkenyl, bicycloalkyl,
bicycloalkenyl, HCy and  alkyl-HCy being optionally
substituted with from 1 to 4 substituents selected  25
from: a) halogen; b) (C1.6)alkyl optionally
substituted with: -1 to 3 substituents selected from
halogen;. - OR31 or SR31 wherein R31 is H,
(C1_6alkyl), (C3.7)cycloalkyl or
(Cj3)alkyl-(C3.7)cycloalkyl; or 30 - N(R32)2 wherein
each R32 is independently H, (C1.o)alkyl, WO
2004/065367 PCT/CA2004/000018  8 (C3.7)cycloalkyl or
(C1.3)alkyl-(C3.7)cycloalkyl; or both R32 are
covalently bonded together and to the nitrogen to
which they  are attached to form a 5, 6 or 7-membered
saturated  heterocycle; 5 c) OR33 or SR33 wherein R33
is H, (C1.6Ikyi, (C3.7)cycloalkyi or
(C14)alkyl-(C3.7)cycloalkyl;  



d) N(R35)2 wherein each e is independently H,
(C1-B)alkyl,  (C3.7)cycloalkyl or
(C14)alkyl-(C3.7)cycloalkyl; or both R35 are
covalently,  bonded together and to the nitrogen to
which they are attached to 10 form a 5, 6 or
7-membered saturated heterocycle;  R4 , Rob, R5 each
are independently H or defined as R150; R60 is each
defined as 1 to 4 substituents independently selected
from:  15 -1 to 3 substituents selected from halogen;
- one of each substituent selected from: OPO3H, NO2,
cyano, azido,  C(=NH)NH2, C(=NH)NH(C1$)alkyl or
C(=NH)NHCO(Cl-B)alkyl, S031-1; and  1 to 3
substituents selected from: a) (CI-e.) alkyl,
(C37)cycloalkyl, C3_7 spirocycloalkyl optionally
containing 1:or 2.  20 heteroatoms selected from N, 0
and S; (C2.3)alkenyl, (C2s)alkynyl,
(C1.6)alkyl-(C3.7)cycloalkyl, all of which optionally
being substituted with.  R150. b) OR; c) OC(O)R; 25 d)
SR, 802R, SO2N(RN2)RN1, S02N(RN2)C(O)R,
CONRNSSO2N(RNZ)RN1,  or CONRN2SOZR :.. :. . ....
....... . e) N(RN2)RNI, N(RN2)COOR", N(RN2)802R or
N(RN1)R;  f) N(RN2)CORc; g) N(RN3)CON(RN2)RN1-, 30 h)
N(RN3)COCORc, N(RN3)COCOORO or N(RN3)COCON(RN2)RN1;
1) COR; j) COOR; k) CON(RN2)RN1; I) aryl, Het,
(C1.4alkyl)aryl or (C14aikyl)Het, all of which
optionally being WO 2004/065367 PCT/CA2004/000018  9
substituted with 8150; 



wherein said RN', Rc and R are each independently
optionally substituted  with k' so as defined, 5 R15D
is each defined as I to 4 substituents independently
selected from.  -1 to 3 substituents selected from
halogen; - one of each substituent selected from:
OPO3H, NO2, cyano, azido,  C(=NH)NH2,
C(=NH)NH(C,.6)alkyl or C(=NH)NHCO(C{.6)alkyl; and - I
to 3 substituents selected from: 10 a) (C,c6) alkyl,
(C3_7)cycloalkyl,'C3_7 spirocycloalkyl optionally
containing 1 or 2  heteroatoms selected from N, 0 and
S (C2.6)alkenyl, (C2.6)alkynyl,
(C,4)alkyl-(C3.7)cycloalkyl; all of which optionally
substituted with 8160; b) OR; c) OC(O)R; 15 d) SR,
SO2Rc, SO2N(RN2)RN1, S02N(RN2)C(O)Rc or CON(RN)S02Rc;
e) N(RN2)RN', N(RN2)COORc, N(RN2)SO2Rc, or N(RN')R; f)
N(RN2)CORc; g)' N(RN3)CON(RN2)RN'; h) N(RN3)COCORc,
N(RN3)COCOOR, N(RN3)COCON(RN2)OH,  20
N(RN3)COCON(RN2)OC,4-alkyl or N(RN3)COCON(RN2)RN'; 1)
COR;  j) COOR; k) tetrazole, triazole,
CONRN3-SO2N(RN2)RN'; or CON(RN2)RNi;  wherein said
RNI, Rc and/or R are optionally substituted with Ri60
as  25 defined; R780 is each defined as 1, 2 or 3
substituents independently selected from:  -1, 2 or3
fluorine substituents; and - one of each substituent
selected from tetrazole, triazole, chlorine, bromine,
30 iodine, CN, nitro, C,-4alkyl, CF3, COOR161, SO3H,
SR161, SCF3, S02R163,  OR161 OCF3, N(R162)2,
S02N(R162)2, NR'62S02Rc NR162COR162, CON(R16%,
-NRM16t-CO-COOR'61, -NR781-CO-CO(NR62)2,
-CONRt61SO2Rc, CONR161- 



S02N(R762)2 or -SOZ-NR16'-CORc, wherein R161 R163 and
each R162 is  independently (C14)alkyl,
(C3.7)cycloalkyl or (C13)alkyl-(C3.7)cycloalkyl; and
WO 2004/065367 PCT/CA2004/000018  10 R161 and each
R162 may each independently also be H; or both R162
are  covalently bonded together and to the nitrogen to
which they are attached to  form a 5, 6 or 7-membered
saturated heterocycle; 5 R, Rare independently defined
as (C1.6)alkyl, (C3,6)cycloalkyl, (C1.4)alkyl-
(C3.6)cycloalkyl, (C2-6)alkenyl, aryl, Het,
(C1.4)alkyl-aryl and (C1.4)alkyl-Het; and  R may also
be H; RN' is independently selected from H,
(C1.6)alkyl, (C3.7)cycloalkyl, (C1.1)alkyl 10
(C3-s)cycloalkyl, (C2.6)alkenyl, aryl, Het,
(C1.4)alkyl-aryl,'(C1.4)alkyl-Het; or  RNZ RN3 RN4 are
independently H, CH3, (C2.6)alky.l, (Cae)cycloalkyl,
(CI.4)alkyl-,  (C3.6)cycloalkyl; wherein said alkyl,
cycloalkyl or alkylcycloalkyl is optionally
substituted with hydroxy, halogen, carboxy,
C1.6-alkoxycarbonyl, C1.6-alkyl, 15 C1.6=alkoxy,
amino, -NH(C1.4-alkyl) and/or -N(C1.4-alkyl)2; and
wherein said  CHs is optionally substituted with
halogen, carboxy or C1.6-alkoxycarbonyl;  and in the
case 20 a) of a group N(RN2)RN' the substituents RN2
and RN1; or b) of a group NRN3-N(RN2)RN' the
substituents RN3 and RN1, or RN2 and RN';  may be
covalently bonded together to form a 4-, 5-, 6- or
7-membered  saturated or unsaturated'N-containing
heterocycle or a 8-, 9-, 10- or 11- membered
N-containing heterobicycle each may have additionally
from 1 to 3 25 heteroatoms selected from 0, N, and S;
wherein Het is defined as a 4-, 5-, 6- or 7-membered
heterocycle having 1 to 4  heteroatoms selected from
0, N and S, or a 8-, 9-, 10- or 11-membered
.heterobicycle having I to 5 heteroatoms selected from
0, N and S; 30 



or a salt thereof. 11  Included within the scope of
this invention are compounds of the formula (I) as
described hereinbefore, to which a "detectable label",
"affinity tag" or "photoreactive  group" is linked.
The compounds disclosed generally show a good to very
good inhibitory activity  against HCV polymerase. In
particular compounds disclosed may inhibit RNA
synthesis by the RNA dependent RNA polymerase of HCV,
especially of the enzyme  NS5B encoded by HCV. A
further advantage of compounds disclosed may be their
low to very low or even non-significant activity
against other polymerases. In a seventh aspect, there
is provided a compound of formula I disclosed, or a
pharmaceutically acceptable salt thereof, for use as
an HCV polymerase inhibitor.  In an eighth aspect,
there is provided a compound of the formula I
disclosed, or a  pharmaceutically acceptable salt
thereof, for use as an inhibitor of RNA dependent  RNA
polymerase activity of the enzyme NS5B, encoded by
HCV. In a ninth aspect, there is provided a compound
of the formula I disclosed, or a  pharmaceutically
acceptable salt thereof, for use as an inhibitor of
HCV replication.  Disclosed is a method of treating or
preventing HCV infection in a mammal,  comprising
administering to the mammal an effective amount of a
compound of  formula I disclosed, or a
pharmaceutically acceptable salt thereof. Disclosed is
a method of treating or preventing HCV infection in a
mammal,  comprising administering to the mammal an
effective amount of a compound of  formula 1, or a
pharmaceutically acceptable salt thereof in
combination with another  antiviral agent. In a tenth
aspect, there is provided a pharmaceutical composition
12  for the treatment or prevention of HCV infection,
comprising an effective amount of a  compound of
formula I disclosed, or a pharmaceutically acceptable
salt thereof, and a  pharmaceutically acceptable
carrier. 



5 According to a specific embodiment, the
pharmaceutical compositions of this  invention
comprise a therapeutically effective amount of one or
more antiviral agents.  Examples of antiviral agents
include, ribavirin and amantadihe. According to a
further specific embodiment, the pharmaceutical
compositions of this  10 invention comprise an other
anti-HCV agent as an antiviral agent. According to a
more specific embodiment, the pharmaceutical
compositions of this  invention comprise an additional
immunomodulatory agent as an other anti-HCV  agent.
Examples of additional immunomodulatory agents include
but are not limited  15 to, a-, (3-, S- y-, tau- and
co-interferons. According to another more specific
embodiment, the pharmaceutical compositions of  this
invention comprise another inhibitor of HCV polymerase
as an other anti-HCV  agent. 20 According to another
more specific embodiment, the pharmaceutical
compositions of  this invention comprise an inhibitor
of HCV NS3 protease as an other anti-HCV  agent. 25
According to yet another more specific embodiment, the
pharmaceutical  compositions of this invention
comprise.an-inhibitor.of anothertarget in the HCV life
cycle as an other anti-HCV agent. Examples of such
other targets are HCV helicase,  HCV NS2/3 protease
or.HCV IRES. 30 In an eleventh aspect, there is
provided a use of a compound of formula I disclosed,
or  of a pharmaceutically acceptable salt thereof, for
the manufacture of a medicament for  the treatment
and/or the prevention of a Flaviviridae viral
infection. In a twelfth aspect, there is provided a
use of a compound of formula I as defined  35 above,
or of a pharmaceutically acceptable salt thereof, for
the manufacture of a  medicament for the treatment
and/or the prevention of an HCV infection. In a
thirteenth aspect, there is provided an intermediate
compound 13  represented by the formula 2(v) and 2'(v)



~~ L  Sp COOR 2(v)  yo: L IP 2'(v)  X COOW  R3 5
wherein Y, L, Sp, R and R3 are defined as
hereinbefore; and  X. is Cl, Br or 1. Furthermore in a
fourteenth aspect, there is provided an intermediate
compound  10 represented by the formula HOOC Y,  N RZ
I '  \ ~ Rs 3 Ran  and/or WO 2004/065367
PCT/CA2004/000018  14 Rba  HOOC IN Rs  RZ Z  R3 b Y'
wherein Y, Z, R2, R3, RAa, R4b and R5 are defined as
hereinbefore;  not including compounds P1, P2, P3 and
P4 of the following formula  HOOC\ 0 



N Z  2 wherein Cpd. R2 Z  P1 -O-CH3  O P2 -OH  O  P3
-OH 15  P4 -OH Br  In a fifteenth aspect, there is
provided a use of the intermediate compounds as  5
defined above for the manufacture of compounds
disclosed. A sixteenth aspect is related to a process
for producing compounds of formula 1. 1  Y\ ,L /
\~lip/  1.1 N COOR  R2 3  10 wherein Y, L, Sp, R, R2
and R3 are defined as before,  comprising the reaction
of an indole derivative of the formula 2(iv)  N COOR
2(iv)  3 15 



wherein R and R3 are defined as hereinbefore and X is
Cl, Br or 1; according to one  of the following
methods a), b), c) or d): WO 2004/065367
PCT/CA2004/000018  16 1.) cross-coupling of the indole
derivative of the formula 2(iv) with an
organometallic species such as, but not limited to i)
a stannane derivative of the formula R2-SnR'3, wherein
R2 is  defined as hereinbefore and R' is a C1$-alkyl
or aryl group; or 5 ii) a boronic acid derivative
R2-B(OH)2 and R2-B(OR')2 , wherein R2  and R' are
defined as hereinbefore; under transition metal
catalysis to yield an indole derivative of the
formula 2(vii) COOR  RZ 2(vll)  10 wherein R, R2 and
R3 are defined as hereinbefore; 2.) the indole
derivative of the formula 2(vii) is further processed
by N- alkylation using the electrophilic reagent
X-Sp-C(=Y)-L, wherein X is  15 a leaving group, like
e.g. Cl, Br, I, mesylate, triflate, tosylate; and Sp,
Y and L are as defined hereinbefore, in the presence
of a strong  base, yielding the product of the formula
1.1; or b) 1.) halogen-metal exchange of the indole
derivative of the formula 2(iv)  20 using an
alkyllithium reagent or lithium metal; and 2.)
trans-metaliation of the reaction product yielded by
the previous step  using: i) a trialkyl tin halide; -
ii) a trialkyl borate; or 25 iii) zinc chloride; and 



3.) cross-coupling of the reaction product yielded by
the previous step  using R2-X, wherein R2 is defined
as hereinbefore and X is F, Cl, Br, I  or triflate,
under transition metal catalysis to yield an indole
derivative  of the formula 2(vii) as defined
hereinbefore; and 30 WO 2004/065367 PCT/CA2004/000018
17 4.) the indole derivative of the formula 2(vii) is
further processed by N- alkylation using the
electrophilic reagent X-Sp-C(=Y)-L, wherein Xis  a
leaving group, like e.g. Cl, Br, 1, mesylate,
triflate, tosylate; and Sp,  Y and L are as defined
hereinbefore, in the presence of a strong 5 base,
yielding the product of the formula 1.1; or c) 1.)
N-alkylation of the indole derivative of the formula
2(iv) using the  electrophilic reagent X-Sp-C(=Y)-L,
wherein X is a leaving group, like  e.g. Cl, Br, I,
mesylate, triflate, tosylate; and Sp, Y and L are as
10 defined hereinbefore, in the presence of a strong
base, yielding the  indole derivative of the formula
2(v) Ip COOR 2(v)  N ~ X ' Ra 15 2.) 1.) halogen-metal
exchange of the derivative of the formula 2(v)  using
an alkyllithium reagent dr lithium metal; and 2.)
trans-metallation of the reaction product according to
the  previous step using: 1) a trialkyl fin halide;
20 ii) alkyl borate; or ill) zinc chloride; and 



3.) cross-coupling of the reaction product according
to the  previous step using R2-X, wherein R2 is
defined as  hereinbefore and X is F, Cl, Br, I or
triflate, under transition 25 metal catalysis yielding
the product of the formula 1.1; or  d) 1.)
N-alkylation of the indole derivative of the formula
2(iv) using the WO 2004/065367 PCT/CA2004/000018  18
electrophilic reagent X-Sp-C(=Y)-L, wherein X is a
leaving group, like  e.g. Cl, Br, 1, mesylate,
triflate, tosylate; and Sp, Y and Lure as  defined
hereinbefore, in the'presence of a strong base,
yielding the  indole derivative of the formula 2(v) as
defined hereinbefore; and 2.) cross-coupling of the
indole derivative of the formula 2(v) with an
organometallic species such as, but not limited to i)
a stannane derivative of the formula R2-SnR'3, wherein
R2 is  defined as hereinbefore.and R' is a C1.8-alkyl
or aryl group; or  10 ii) a boronic acid derivative
R2-B(OH)2 and R2-B(OR')2, wherein R2  and R' are
defined as hereinbefore; under transition metal
catalysis yielding the product of the formula 1.1. WO
2004/065367 PCT/CA2004/000018  19 DETAILED DESCRIPTION
OF THE INVENTION  Definitions The following
definitions apply unless otherwise noted: 6 As used
herein, the term (C,_") alkyl or C1_,-alkyl, wherein n
is an integer, either alone,  or in combination with
another radical, are intended to mean acyclic straight
or  branched chain alkyl radicals containing I to n
carbon atoms respectively. Examples  of such radicals
include methyl, ethyl, n-propyl, 1-methylethyl
(i-propyl), n-butyl, 1- - methylpropyl,
2-methylpropyl, 1,1-dimethylethyl (tert: butyl),
n-pentyl, etc.. In the 10 following the term Me
denotes a methyl group. 



If an alkyl group is substituted by halogen, it is
preferably mono-, di- or trisubstituted  with fluorine
or monosubstituted by chlorine or bromine. Preferred
alkyl-groups which  are trisubstituted with fluorine
haye a terminal CF3 group. 15 As used herein, the term
(C2.,,) alkenyl, wherein n is an integer, either alone
or in  combination with another'radical, Is intended
to mean an unsaturated, acyclic  straight chain
radical containing two to n carbon atoms, at least two
of which are  bonded to each other by a double bond.
Examples of such radicals are ethenyl  20 (vinyl),
1-propenyl, 2=propenyl, 1-butenyl, etc.. As used
herein, the term (C2.) alkynyl, wherein n is an
integer, either alone or in  combination With another
group, is intended to mean an unsaturated, acyclic
straight  chain radical containing 2 to n carbon
atoms, at least two of which are bonded to 25 each
other by a triple bond. Examples of such radicals are
ethynyl, 1-propynyl, 2- propynyl, etc. As used herein,
the term (C3.,,)cycloalkyl, wherein n is an integer,
either alone or in  combination with another radical,
means a cycloalkyl radical containing from three to
30 n carbon atoms and includes cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and  cycloheptyl.
As used herein, the term (C5;" )cycloalkenyl, wherein
n is an integer, either alone or in  combination with
another radical, means an unsaturated cyclic radical
containing five  35 to n carbon atoms. Examples are
cyclopentenyl and cyclohexenyl. WO 2004/065367
PCT/CA2004/000015  20 As used herein the term
(Cj.,,)alkyl-(Cs,)cycloalkyl, wherein n and m are
integers,  either alone or in combination with another
radical, means a branched or straight  chain alkyl
radical having 1 to n C-atoms to which a cycloalkyl
radical containing from 5 three to m C-atoms Is
covalently bonded.. Preferably the alkyl radical is a
straight  chain and the cycloalkyl radical is linked
to its terminal C-atom. Examples of
(Ci4)alkyl-(C36)cycloalkyl include cyclopropylmethyl,
cyclobutyimethyl,  



cyclopentylmethyl, cyclohexylmethyl,
2-cyclopropylethyl, 2-cyclobutylethyl,
2-cyclopentylethyl, 2-cyclohexylethyl,
3-cyclopropylpropyi, 3-cyclobutyipropyl, 10
3-cyclopentylpropyl, 3-cyclohexylpropyl, etc.. As used
herein, the terms alkyl-aryl, alkyl-HCy,
alkyl-Hetaryl, alkyl-Het, etc. mean an  alkyl radical
to which an aryl, HCy, Hetaryl, Het group is bonded,
respectively.  Examples of (C1a)alkyl-aryl are benzyl
(phenylmethyl), phenylethyl and phenylpropyl.  15 As
used herein, the term "carboxy protecting group" (CPG)
defines protecting  groups that can be used during
synthetic transformation 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
20 (1981), the disclosures of which are hereby
incorporated by reference.  A-carboxyl group is
usually protected as an ester that can be cleaved to
give the  carboxylic acid. Protecting groups that can
be used include: 1) alkyl esters such as  methyl,
trimethylsilylethyl and t-butyl, 2) aralkyl esters
such as benzyl and substituted 25 benzyl, or 3) esters
that can be cleaved by mild base treatment or mild
reductive  means such as trichloroethyl and phenacyl
esters. As used herein, the term "aryl" either alone
or in combination with another radical  means a 6- or
10-membered aryl, i.e. an aromatic radical containing
six or ten 30 carbon atoms, for example phenyl,
1-naphthyl or 2-naphthyl. The most preferred  meaning
of aryl is phenyl. As used herein the term heteroatom
means 0, S or N. 35 As used herein, the term
"heterocycle", either alone or in combination with
another WO 2004/065367 PCTICA2004/000018  21 radical,
means a monovalent radical derived by removal of a
hydrogen from a four-,  five-, six-, or seven-membered
saturated or unsaturated (including aromatic)
heterocycle containing from one to four heteroatoms
selected from nitrogen, oxygen  and sulfur. Examples
of such heterocycles include, but are not limited to,
azetidine, 



5 pyriolidine, tetrahydrofuran, thiazolidine, pyrrole,
thiophene, hydantoin, diazepine,  IH-imidazole,
isoxazole, thiazole, tetrazole, piperidine,
piperazine, homopiperidine,  homopiperazine,
1,4-dioxane, 4-morpholine, 4-thiomorpholine, pyridine,
pyridine-N- oxide or pyrimidine, or the following
heterocycles: s O U \ /1 or N N  tJ J 10 As used
herein, the term "9- or 10-membered heterobicycle" or
"heterobicycle" either  alone or in combination with
another radical, means a heterocycle as defined above
fused to one or more other cycle, be it a heterocycle
or any other cycle. Examples of  such heterobicycles
include, but are not limited to, indole,
benzimidazole, 15 thiazolo[4,5-b]-pyridine, quinoline,
or coumarin, or the following: 0  0:14 S O-0 ) H  As
used herein, the term "Het" defines a 4-, 5-, 6- or
7-membered heterocycle  having 1 to 4 heteroatoms
selected from 0, N and S, which may be saturated, 20
unsaturated or aromatic, or a 8-, 9-, 10- or
11-membered heterobicycle having 1 to 5  heteroatoms
wherever possible; selected from.O,-N and S, which.may
be saturated,  unsaturated or aromatic, unless
specified otherwise. As used herein, the term "HCy"
defines a saturated or unsaturated 4-, 5-, 6- or 7- 25
membered monocyclic heterocycle having 1 to 3
heteroatoms selected from 0, N  and S, unless
specified otherwise. As used herein, the term
"Hetaryl" defines an aromatic 5- or 6-membered
monocyclic heterocycle having 1 or 2 heteroatoms
selected from 0, N and S, or a 9- 30 or 10-membered
aromatic heterobicycle having 1 to 4 heteroatoms
selected from 0, WO 2004/065367 PCT/CA2004/000018  22
N, and S, unless specified otherwise. As used herein,
the term "halo" means a halogen atom and includes
fluorine,  



chlorine, bromine and iodine. 5 As used herein, the
term "OH" refers to a hydroxyl group. It is well known
to one  skilled in the art that hydroxyl groups may be
substituted by functional group  equivalents. Examples
of such functional group equivalents that are
contemplated  by this invention include, but are not
limited to, ethers, sulfhydryls, and primary, 10
secondary or tertiary amines. As used herein, the term
"SH" refers to a sulfhydryl group. It is Intended
within the  scope of the present invention that ,
whenever a "SH". or "SR" group is present, it  can
also be substituted by any other appropriate oxidation
state such as SOR, SO2R,  15 or SO3R. It is intended
that the term "substituted" when applied in
conjunction with a radical  having more than one
moiety such as C1.3alkyl-aryl, or Ci.3alkyl-Het, such
substitution applies to both moieties i.e. both the
alkyl and aryl or Het moieties can 20 be substituted
with the defined substituents. As used herein, the
term "COON" 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 are 25 contemplated by this invention
include, but are not limited to, esters, amides,
imides,  boronic acids, tetrazoles, triazoles,
N-acylsulfonyldiamides (RCONHSO2NR2), and N_-
acylsulfonamides (RCONHSO2R). As used herein, the term
`functional group equivalent" is intended to mean an
30 element or a substituted derivative thereof, that
is replaceable by another element  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)
for use in a cross-coupling reaction. Examples of such
35 palladium catalysts include, but are not limited
to, Pd(Ph3)4, Pd/C, Pd(OAc)2, PdC12, WO 2004/065367
PCT/CA2004/000018  23 



and the like. Alternative metals that can catalyze
cross-coupling reactions include,  but are not limited
to; complexes of Ni, Rh, Ru and Ir, like for example:
Ni(acac)2,  Ni(OAc)2, or NMC12. 5 The term "detectable
label" refers to any group that may be linked to the
polymerase  or to a compound of the present invention
such that when the compound is  associated with the
polymerase target, such label allows recognition
either directly or  indirectly of the compound such
that it can be detected, measured and quantified,
Examples of such "labels" are intended to include, but
are not limited to, fluorescent 10 labels,
chemiluminescent labels, colorimetric labels,
enzymatic markers, radioactive  isotopes and affinity
tags such as biotin. Such labels are attached to the
compound  or to the polymerase by well known methods.
The term "affinity tag" means a ligand (that is linked
to the polymerase or to a 15 compound of the present
invention) whose strong affinity for a receptor can be
used  to extract from a solution the entity to which
the ligand is attached. Examples of  such ligands
include biotin or a derivative thereof, a histidine
polypeptide, a  polyarginine, an amylose sugar moiety
or a defined epitope recognizable by a  specific
antibody. Such affinity tags are attached to the
compound or to the 20 polymerase by well-known
methods. The term "photoreactive group" means a group
that is transformed, upon activation  by light, from
an inert group to a reactive species, such as a free
radical. Examples  of such groups include, but are not
limited to, benzophenones, azides, and the like.  25
The term "salt thereof" means any acid and/or base
addition salt of a compound  according to the
invention; preferably a pharmaceutically acceptable
salt thereof.  The term "pharmaceutically acceptable
salt" means a salt of a compound of formula 30 (I)
which is, within the scope of sound medical judgment,
suitable for use in contact  with the tissues of
humans and lower animals without undue toxicity,
irritation,  allergic response, and the like,
commensurate with a reasonable benefit/risk ratio,.
generally water or oil-soluble or dispersible, and
effective for their intended use. The  



term includes pharmaceutically-acceptable acid
addition salts and pharmaceutically 35 acceptable base
addition salts. Lists of suitable salts are found in,
e.g., S.M. Birge WO 2004/065367 PCT/CA2004/000018  24
et at., J. Pharm. Sci., 1977, 66, pp. 1-19, which is
hereby incorporated by reference  in its entirety. The
term "pharmaceutically-acceptable acid addition salt"
means those salts which 5 retain the biological
effectiveness and properties of the free bases and
which are not  biologically or otherwise undesirable,
formed with inorganic acids such as  hydrochloric
acid, hydrobromic acid, sulfuric acid, sulfamic acid,
nitric acid,  phosphoric acid, and the like, and
organic acids such as acetic acid, trifluoroacetic
acid, adipic acid, ascorbic acid, aspartic acid,
benzenesuifonic acid, benzoic acid,  10 butyric acid,
camphoric acid, camphorsulfonic acid, cinnamic acid,
citric acid,  digluconic acid, ethanesuifonic acid,
glutamic acid, glycolic acid, glycerophosphoric  acid,
hemisulfic acid, hexanoic acid, formic acid, fumaric
acid, 2-hydroxyethane- sulfonic acid (isethionic
acid); lactic acid, hydroxymaleic acid, malic acid,
malonic  acid, mandelic acid, mesitylenesulfonic acid,
methanesulfonic acid, naphthalene 15 . sulfonic acid,
nicotinic acid, 2-naphthalenesulfonic acid, oxalic
acid, pamoic acid,  pectiriic acid, phenylacetic acid,
3-phenyipropionic acid, pivalic acid, proplonic acid,
pyruvic acid, salicylic acid, stearic acid, succinic
acid, sulfanilic acid, tartaric acid, p-
toluenesulfonic acid, undecanoic acid, and the like.
20 The term "pharmaceutically-acceptable base addition
salt" means those salts which  retain the biological
effectiveness and properties of the free acids and
which are not  biologically or otherwise undesirable,
formed with inorganic bases such as ammonia  or
hydroxide, carbonate, or bicarbonate of ammonium or a
metal cation such as  sodium, potassium, lithium,
calcium, magnesium, iron, zinc, copper, manganese, 25
aluminum, and the like. Particularly preferred are the
ammonium, potassium,  sodium, calcium, and magnesium
salts. Salts derived from pharmaceutically- acceptable
organic nontoxic bases Include salts of primary,
secondary, and tertiary  



amines, quaternary amine compounds, substituted amines
including naturally  occurring substituted amines,
cyclic amines and basic ion-exchange resins, such as
30 methylamine, dimethylamine, trimethylamine,
ethylamine, diethylamine,  triethylamine,
isopropylamine, tripropylamine, tributylamine,
ethanolamine,  diethanolamine, 2-dimethylaminoethanol,
2-diethylaminoethenol, dicyclohexylamine,  lysine,
arginine, histidine, caffeine, hydrabamine, choline,
betaine, ethylenediamine,  glucosamine,
methyiglucamine, theobromine, purines, piperazine,
piperadine, N 35 ethylpiperidine, tetramethylammonium
compounds, tetraethylammonium WO 2004/065367
PCT/CA2004/000018  25 compounds, pyridine,
N,N-dimethylaniline, N-methylpiperidine,
N-methylmorpholine,  dicyclohexylamine, dibenzylamine,
N,N-dibenzylphenethylamine, 1-ephenamine,
N,N'-dibenzylethylenediamine, polyamine resins, and
the like. Particularly preferred  organic nontoxic
bases are isopropylamine, diethylamine, ethanolamine,
5 trimethylamine, dicyclohexylamine, choline, and
caffeine. The term `antiviral agent" as used herein
means an agent (compound or biological) that  is
effective to inhibit the formation and/or replication
of a virus in a mammal. This  includes agents that
interfere with either host or viral mechanisms
necessary for the  formation and/or replication of a
virus in a mammal. Antiviral agents include, for
example, ribavirin, amantadine, VX-497 (merimepodib,
Vertex Pharmaceuticals), VX- 498 (Vertex
Pharmaceuticals), Levovirin, Viramidine, Cepiene
(maxamine), XTL-001  and XTL-002 (XTL
Biopharmaceuticals). The term "other anti-HCV agent"
as used herein means those agents that are  effective
for diminishing or preventing the progression of
hepatitis C related  symptoms of disease. Such agents
can be selected from: immunomodulatory 10 agents,
inhibitors of HCV NS3 protease, other inhibitors of
HCV polymerase or  Inhibitors of another target in the
HCV life cycle. The term "immunomodulatory agent" as
used herein means those agents (compounds  or
biologicals) that are effective to enhance or
potentiate the immune system response  



in a mammal. Immunomodulatory agents include, for
example, class I interferons (such  as a-, (3-, 8- and
omega interferons, tau-interferons, consensus
interferons and asialo- interferons), class If
interferons (such as y-interferons) and pegylated
interferons.  The term "inhibitor of HCV NS3 protease"
as used herein means an agent (compound  or
biological) that is effective to inhibit the function
of HCV NS3 protease in a mammal.  Inhibitors of HCV
NS3 protease include, for example, those compounds
-described in  WO 99/07733, WO 99/07734, WO 00/09558,
WO 00/09543, WO 00/59929 or WO  02/060926, the
Boehringer Ingelheim clinical candidate identified as
BILN 2061 and the  Vertex pre-development candidate
identified as VX-950. Particularly, compounds.# 2, 3,
5, 6, 8, 10, 11, 18, 19, 29, 30, 31, 32, 33, 37, 38,
55, 59, 71, 91, 103, 104, 105, 112,  113, 114, 115,
116, 120, 122, 123, 124, 125, 126 and 127 disclosed in
the table of  pages 224-226 in WO 02/060926, can be
used in combination with the compounds of WO
2004/065367 PCT/CA2004/000018  26 the present
invention . The term "other inhibitor of HCV
polymerase" as used hereinmeans an agent  (compound or
biological) that is effective to inhibit the function
of HCV polymerase in a  mammal, whereby this agent has
a structure different from the compounds according to
this invention and preferably binds to asite of the
HCV polymerase different from the  site targeted by
the compounds according to this invention. Other
inhibitors of HCV  polymerase include non-nucleosides,
for example, those compounds described in: WO
03/040112 (Rigel), WO 02/100846 Al (Shire), WO
02/100851 A2 (Shire), WO 01/85172  Al (GSK), WO 0 210
9 8 4 24 Al (GSK), WO 00/06529 (Merck), WO 02/06246 Al
(Merck),  EP 1 256 628 A2 (Agouron). Furthermore other
inhibitors of HCV polymerase also  include nucleoside
analogs, for example, those compounds described in: WO
01/90121 A2 (idenix), WO 02/069903 A2 (Biocryst
Phamiaceuticals Inc.), WO  02/b57287A2 (Merck/Isis)
and WO 02/057425 A2 (Merck/Isis). The term "inhibitor
of another target in the HCV life cycle" as used
herein means an  agent (compound or biological) that
is effective to inhibit the formation and/or  



replication of HCV in a mammal other than by
inhibiting the RNA dependent RNA  polymerase of HCV.
This includes agents that interfere with either host
or HCV viral  mechanisms necessary for the formation
and/or replication of HCV in a mammal.  Inhibitors of
another target in the HCV life cycle include, for
example, agents that  inhibit a target selected from a
HCV helicase, HCV NS2/3 protease and HCV IRES.
Specific examples of inhibitors of another target in
the HCV life cycle include ISIS- 14803 (ISIS
Pharmaceuticals). The term "HIV inhibitor" as used
herein means an agent (compound or biological) that is
effective to inhibit the formation and/or replication
of HIV in a mammal. This includes  agents that
interfere with either host or viral mechanisms
necessary for the formation  and/or replication of HIV
in a mammal. HIV inhibitors include, for example,
nucleosidic  inhibitors, non-nucleosidic inhibitors,
protease inhibitors, fusion inhibitors and integrase
inhibitors. The term "HAV inhibitor" as used herein
means an agent (compound or biological) that  is
effective to inhibit the formation and/or replication
of HAV in a mammal. This includes  agents that
interfere with either host or viral mechanisms
necessary for the formation WO 2004/065367
PCT/CA2004/000018  27 and/or replication of HAV in a
mammal, HAV inhibitors include Hepatitis Avaccines,
for  example, Havrix(r) (GlaxoSmithKline), VAQTA(r)
(Merck) and Avaxim(r) (Aventis Pasteur).  The term
"HBV inhibitor" as used herein means an agent
(compound or biological) that  is effective to inhibit
the formation and/or replication of HBV in a mammal.
This includes  agents that interfere with either host
or viral mechanisms necessary for the formation
and/or replication of HBV in a mammal. HBV inhibitors
include, for example, agents that  inhibit HBV viral
DNA polymerase or HBV vaccines. Specific examples of
HBV  inhibitors include Lamivudine (Epivir-HBV(r)),
Adefovir Dipivoxil, Entecavir, FTC  (Coviracil(r)),
DAPD (DXG), L-FMAU (Clevudine(r)), AM365 (Amrad), Ldt
(Telbivudine),  monoval-LdC (Valtorcitabine),
ACH-126,443 (L-Fd4C) (Achillion), MCC478 (Eli Lilly),
Racivir (RCV), Fluoro-L and D nucleosides,
Robustaflavone, ION 2001-3 (ICN), Barn  



205 (Novelos), XTL-001 (XTL), Imino-Sugars (Nonyl-DNJ)
(Synergy), HepBzyme; and  immunomodulator products
such as: Interferon alpha 2b;' HE2000 (Hollis-Eden),
Theradigm"(Epimmune), EHT899 (Enzo Biochem), Thymosin
alpha-1 (Zadaxin(r)), HBV  DNA vaccine (PowderJect),
HBV DNA vaccine (Jefferon Center), HBV antigen
(OraGen), BayHep B(r) (Bayer), Nabi-HB(r) (Nabi) and
Anti-hepatitis B (Cangene); and  HBV vaccine products
such as the following: Engerix B, Recombivax HB,
GenHevac B,  Hepacare, Bio-Hep B, TwinRix, Comvax,
Hexavac. The term "class I interferon" as used herein
means an interferon selected from a  group of
interferon that all bind to receptor type I. This
includes both naturally and  synthetically produced
class I interferons. Examples of class I interferons
include a-,  (3-, omega interferons, tau-interferons,
consensus interferons, asialo-interferons. 5 The term
"class II interferon" as used herein means an
interferon selected from a group  of interferons that
all bind to receptor type If. Examples of class 11
interferons include y- interferons. Specific preferred
examples of some of these agents are listed below:
antiviral agents: ribavirin and amantadine; ^
immunomodulatory agents: class I interferons, class II
interferons and pegylated  10 interferon; 0 HCV NS3
protease inhibitors; WO 2004/065367 PCT/CA2004/000018
28 . other inhibitors of the HCV polymerase:
nucleosidic and non-nucleosidic  inhibitors; inhibitor
of another target in the HCV life cycle that inhibits
a target selected from:  HCV NS2/3 protease or
internal ribosome entry site (IRES); 5  HIV
inhibitors: nucleosidic inhibitors, non-nucleosidic
inhibitors, protease  inhibitors, fusion inhibitors
and integrase inhibitors; or HBV inhibitors: agents
that inhibit viral DNA polymerase or is an HBV
vaccine.,  



As discussed above, combination therapy is
contemplated wherein a compound of  10 formula (1), or
a pharmaceutically acceptable salt thereof, is
co-administered with at least one additional agent
selected from: an antiviral agent, an immunomodulatory
agent, an inhibitor of HCV NS3 protease, another
inhibitor of HCV polymerase, an  inhibitor of
anothertarget in the HCV life cycle, an HIV inhibitor,
an HAV inhibitor and an  HBV inhibitor. Examples of
such agents are provided in the Definitions section
above. 15 These additional agents may be combined with
the compounds of this invention to  create a single
pharmaceutical dosage form. Alternatively these
additional agents may  be separately administered to
the patient as part ofa multiple dosage form,
forexample,  using a kit. Such additional agents may
be administered to the patient prior to,  concurrently
with, or following the administration of wherein a
compound of formula (I),  20 or a pharmaceutically
acceptable salt thereof. As used herein, the term
"treatment" means the administration of a compound or
composition according to the present invention to
alleviate or eliminate symptoms of  the hepatitis C
disease and/or to reduce viral load in a patient. 25
As used herein, the term "prevention" means the
administration of a compound or  composition according
to the present invention post-exposure of the
individual to the  virus but before the appearance of
symptoms of the disease, and/or prior to the
detection of the virus in the blood. 30 The following
signs ---- and N'n'^ are used interchangeably in
subformulas to  indicate the bond, or in the case of a
spirocyciic group the atom, which is bonded to  the
rest of the molecule as defined. 35 As used herein,
the designation whereby a bond to a substituent R is
drawn as WO 2004/065367 PCT/CA2004/000018  29
emanating from the center of a ring, such as, for
example,  / (F__R O~R 



\ I R or , means that the substituent R may be
attached to any free position on the ring that  would
otherwise be substituted by a hydrogen atom, unless
specified otherwise. 5 Preferred embodiments As long
as not stated otherwise, all groups, substituents and
indices, like e.g. R1,  R1q R2 Rzb Rey R3, R4, R4R5,
Rsa R5b Rsa R6n Rya Rae, R7b Reb R9a R9b R11  R12 R13
R1a R21, R31, R32, R33, R35; R61 R52, Rae R111 R112,
R117 R160, R160, R161 10 R162, R163 Rn0 Ro Rc RL, RN1
RN2 RN3 RNa Ro, A, B, L, M1, M2, M3, Ma, Q1, Q1a,
Q1b, Q1c, Q2, Q2a, Q2b, Q2c, W1, W2, Y, Y1, Y2, Y.3,
X, Z, Sp, Het, HCy, Hetaryl, k1, q,  qa, and qb, have
the meanings as defined hereinbefore and hereinafter.
In the  following the preferred embodiments, groups,
substituents and Indices according to  this invention
are described, 15 In a preferred embodiment of the
first aspect of the invention, there is provided an
isomer, enantiomer, diastereoisomer or tautomer of a
compound, represented' by  formula I: YL  Sp  Y z  A
M~M R MM  20 . R3 (l)  wherein: either A or B is N and
the other B or A is C, wherein - between two C-atoms
represents a double bond and - between a C-atom and a
N-atom represents a  



single bond, 25 .  the group -C(=Y1)-Z is covalently
linked to either M2 or M3, WO 2004/065367
PCT/CA2004/000018  30 M'isCR'a,  M2 or M3 is CR5,  M4
is CR4b, 5 and in addition one or two of the groups
selected from M', M2, M3 and M4 may also  be N, with
the proviso that the group M2 or M3 to which -C(=Y')-Z
is linked is an C- atom, 10 Sp is a spacer group
selected from -(CR51R52)kj-, wherein.  k1 is 1,2 or 3;
R51, R52are independently H, (C1.6)alkyl,
(C3.7)cycloalkyl or (C14)alkyl- (C3.7)cycloalkyl, or
R51 and R52 are covalently bonded together and to the
carbon-atom to which  15 they are attached to form a
(C35)cycloalkyl group, said alkyl, cycloalkyls or
alkyl-cycloalkyl being optionally substituted by
halogen, hydroxy, (C1.5)alkoxy, cyano, amino,
-NH(C14-alkyl) and/or -N(C14- alkyi)Z; 20 Y0 is 0, S,
NR11 or CR12R13, wherein R11, R12, R13 are each
Independently defined as R;  R13 may also be COOR.or
S02R; wherein R and each R is optionally substituted
with R150;  25 or both R12 and R13 are covalently
bonded together and to the carbon-atom to  which they
are attached to form a 3, 4, 5, 6 or 7-membered
saturated or 5, 6  or 7-membered unsaturated cyclic
system whereby the 5, 6 or 7-membered  



saturated or unsaturated cyclic system may contain I
to 3 heteroatoms 30 selected from N. 0 or S; said
cyclic systems being optionally substituted with
8150, , L is C1.5alkyl, (C35)cycloalkyl,
C15alkyl-(C35)cycloalkyl, (C2.0)alkenyl, aryl,
(C1-Balkyl)aryi, Het, (C1$)alkyl-Het, all of which
being optionally substituted WO 2004/065367
PCT/CA2004/000018  31 with Rfi; or if Y is CR12R13,
then L may also be H;  5 , or if Y is O, then L may
also be OR, wherein R is optionally substituted with
R60; or if Y is 0, S or NR17, then L may also be
N(RNZ)RN', NRN3-N(RN2)RN1,  NRN3-NRNZ-CO-R,
NR4-NRN3-CO-N(RN2)RN', NRN2-SOz-RC,  10 NRN2-CO-R,
NRN3-CO-N(RN2)RN' orN(RN1)OR; said RN', including any
heterocycle or heterobicycle formed by RN1 RN2  and/or
RN3, and R and R being optionally substituted with
R60; or if Y is 0 or S, then L may also be OR6a or
N(R6a)R6a, wherein R6a is defined as  15 RN2, and
wherein Rea is:, R7a 6a Rea  N\Ql  V2 20 wherein R7a
and Raare each independently defined as R, wherein
said R  is optionally substituted with R60; or R7a and
R6a are covalently bonded together to form a
(C3-7)cycloalkyl or a 4,  5- or 6-membered heterocycle
having from 1 to 3 heteroatom selected from  0, N, and
S; and when L is N(R6a)R6a, either of R7a or R6a may
be covalently 25 bonded to R6a to form a
nitrogen-containing 5-or 6-membered heterocycle,  



wherein said cycloalkyl or heterocycle being
optionally substituted by R160;  and Y2 is 0 or S;  30
Rea is defined as R, wherein said R is optionally
substituted with R60; or  Raa is covalently bonded to
either of R7a or R6a to form a 5- or 6-membered WO
2004/065367 PCT/CA20041000018  32 heterocycle;  Q' is
aryl, Het, (C1s)alkyl-aryl, (C1s)alkyl-Het,
(C1s)alkyl-CONH-aryl or (Cis)  alkyl-CONH-Het, all of
which being optionally substituted with R80; 5 Y' is
O, S or NR14, wherein R14 is H or (C1s)alkyl;  Z is
defined as a) OR;  10 b) SOAR;  c) N(RNZ)RN', d)
NRN3-N(RN2)RN';  e) NRN3-NRN2-CO-R; f)
NRN4-NRN3-CO-N(RN2)RN1;  15 g) NRNZ-80z-R or h)
NRNZ-CO-Rc;  i) COOR; J) N(RN')OR; wherein R and R are
optionally substituted with R80; and 20 said RN',
including any heterocycle or heterobicycie formed by
RN7, RN2,  and/or RN3, being optionally substituted
with ROD; or Z is OR9p or N(Rsb)Rsb wherein R5b is
defined as RNZ and Rob is:  R7b ab R9b 



N\Qz  25 wherein R7b, Reb, Y, Rab Qz are defined as
R7a Rsa Yz R9 Q1,  respectively; R2 is selected from:
halogen or R21, wherein R21 is aryl or Het, said R21
is optionally  substituted with Rt50; 30 R3 is
selected from (C1s)alkyi, (C3.7)cycloalkyl,
(C7.3)alkyl-(Ca7)cycloalkyl,  (Cs-7)cycloalkenyl,
(Ci-3)alkyl-(Cs_7)cycloalkenyl, (C6.10)bicycloalkyl,
(C1s)alkyl=. WO 2004/065367 PCT/CA2004/000018  33
(Ce-1o)bicycioalkyl, (C6_1o)bicycioalkenyl,
(C1_a)alkyl-(C6.1o)bicycloalkenyl, HCy  or
(C1.3)alkyl-HCy, wherein HCy is a saturated or
unsaturated 4 to 7-membered heterocyclic  group with I
to 3 heteroatoms selected from 0, S and N; 5 said
alkyl, cycloaikyl, cycloalkenyl, bicycloalkyl,
bicycloalkenyl, HCy and  alkyl-HCy being optionally
substituted with from I to 4 substituents selected
from: a) halogen; b) (C1.6)alkyl optionally
substituted with: OR31 or SR31 wherein R31 is H,
(Ci-ealkyl), (C3-7)cycioalkyl or  10
(Ci4)alkyl-(Ca_7)cycloalkyl; or - N(R32)2 wherein each
R32 is independently H, (C1$)afkyf,  (Cs.7)cycloalkyl
or (C1.3)alkyl-(Ca_7)cycloalkyl; or both e are
covalently bonded together and to the nitrogen to
which they  are attached to form a 5, 6 or 7-membered
saturated 15 heterocycle; c) OR33 or SR33 wherein R33
is.H, (Ci_6)alkyl, (Ca_7)cycioalkyl or
(C1.3)alkyl-(Caa)cycloalkyl; d) N(R35)2 wherein each
e. is independently H, (C1.)aikyl,  (C3-7)cycioalkyl
or (C14)alkyl-(Ca.7)cycioalkyl; or.both R35 are
covalently  



20 bonded together and to the nitrogen to which they
are attached to form a 5, 6 or 7-membered saturated
heterocycle;  R4a, R4b, R5 each are independently H or
defined as R150; 25 Rfi0 is each defined as 1.to 4
substituents independently selected from:  -1 to 3
substituents selected from halogen; - one of each
substituent selected from: OPO3H, N02, cyano, azido,
C(=NH)NH2, C(=NH)NH(C1-6)alkyl or
C(-NH)NHCO(C1.6)alkyl, SOaH; and  1 to 3 substituents
selected from: 30 a) (C1$) alkyl, (Ca.7)cycloalkyl,
C3_7 spirocycloalkyl optionally containing 1 or 2
heteroatoms selected from N, 0 and S; (C2.6)alkenyl,
(C")alkynyl,  (C1_6)alkyl-(C3.7)cycloalkyl, all of
which optionally being substituted with  R150; b) OR;
WO 2004/065367 PCT/CA2004/000018  34 c) OC(O)R; d) SR,
S02R, SOZN(RN2)RN', S02N(RN2)C(O)Rc or CONRN2S02R;  e)
N(RN2)RN', N(RN2)COOR, or N(RN2)S02R; f) N(RN2)COR; 5
g) N(RN3)CON(RN2)RN'; h) N(RN3)COCORc, N(RN3)COCOORO
or N(RN)COCON(RN2)RN';  i) CORP; j) COOR; k)
CON(RN2)RN'; 10 - I) aryl, Het, (C14atkyl)aryl or
(C14alkyl)Het, all of which optionally being
substituted with R150; wherein said RN1, Rc and R are
each independently optionally substituted  with R150
as defined, 15 R150 is each defined as 1 to 4
substituents independently selected from:  



-1 to 3 substituents selected from halogen; - one of
each substituent selected from: OP03H, NO2, cyano,
azido,  C(=NH)NH2, C(=NH)NH(C1.0)alkyl or
C(=NH)NHCO(C1-3)alkyl; and 1 to 3 substituents
selected from: 20 a) (C1.3) alkyl, (C3.7)cycloalkyl,
C3-7 spirocycloalkyl optionally containing I or 2
heteroatoms selected from N, 0 and S; (C2-O)alkenyl,
(C2.3)alkynyl,  (C1.3)alkyl-(C3a)cycloatkyl, all of
which optionally substituted with R160; b) OR; c)
OC(O)R; 25 d) SR, S02R, SOZN(RN2)RN', S02N(RN2)C(O)Rc
or CON(RN2)SO2R;  e) N(RN2)RN1
N(RN2)COORc,orN(RN)SO2R0; f) N(RN2)COR;. g)
N(RN3)CON(RN2)RN1; h) N(RN3)COCORc, N(RN)COCOOR or
N(RN3)000ON(RN2)RN';  30 wherein RNI is as defined or
OH, O-C1.4-alkyl; i) COR;  j) COOR; k) tetrazole or
CON(RN2)RN1; wherein said RNI, R and/or R are
optionally substituted with R16 as WO 2004/065367
PCT/CA2004/000018  35 defined;  8180 is each defined
as 1, 2 or 3 substituents independently selected from:
- 1, 2 or 3 fluorine substituents; and 5 - one of each
substituent selected from tetrazole, chlorine,
bromine, iodine,  CN, nitro, C1.4alkyl, CF3, COOR101,
SO3H, SR'67, S02R163, OR'67, N(R162)2,  SOZN(R102)2,
SO2NR'62COR162 NR162S02R163 NR162COR182, or
CON(R162)2,  wherein R161, R163and each R162is
independently (C1.4)alkyl, (C3-7)cycloalkyl  or
(C13)alkyi-(C3.7)cycloalkyl; and R161 and each R162
may each independently 



10 also be H; or both R162 are covalently bonded
together and to the nitrogen to  which they are
attached to forma 5, 6 or 7-membered saturated
heterocycle;  R, R are independently defined as
(C1.6)alkyl, (Cas)cycloalkyl, (C1.4)alkyl
(C3a)cycloalkyl, (C2.6)alkenyl, aryl, Het,
(C1.4)alkyl-aryl and (C1.4)alkyl-Het; and  15 R may
also be H; RN1.1s independently selected from H,
(C1.6)alkyl, (C3.7)cycloalkyl, (C1A)alkyl-
(C3.3)cycloalkyl, (C2.3)aikenyl, aryl, Het,
(C1.4)alkyl-aryl, (C1.4)alkyl-Het; or  20 RN2, RN3,
RN4 are independently H, CH3, (C2.6alkyl),
(C33)cycloalkyl, (C1.4)alkyl (C36)cycloalkyl; wherein
said alkyl, cycloalkyl or alkyicycloalkyl is
optionally  substituted with hydroxy, halogen,
carboxy, C1.6-alkoxycarbonyl, C1.3-alkyl,
C1.6-alkoxy, amino, -NH(C14-alkyl) and/or
-N(C1.4-alkyl)2; and wherein said  CH3 is optionally
substituted with halogen, carboxy or
C1.6-alkoxycarbonyl;  25 and in the case a) of a group
N(RN2)RN' the substituents RN2 and Ri"; or b) of a
group NRN3-N(RN2)R"' the substituents RN3 and R"', or
RN2 and RR';  30 may be covalently bonded together to
form a 4-, 5-, 6- or 7-membered  saturated or
unsaturated N-containing heterocycle or a 8-, 9-, 10-
or 11- membered N-containing heterobicycle each may
have additionally from 1 to 3  heteroatoms selected
from 0, N, and S; WO 2004/065367 PCT/CA2004/000018  36
wherein Het is defined as a 4-, 5-, 6- or 7-membered
heterocycle having 1 to 4  heteroatoms selected from
0, N and S, or a 8-, 9-, 10- or 11-membered
heterobicycle having I to'5 heteroatoms selected from
0, N and S; 5 or a salt thereof.  Core:  This
invention comprises compounds of the formulas la and
lb Y\\ /~ 



`jIP Yi  M-MM  R' Z ~M,-M R' (la)  10 YYL  P Y  M M2
Mf-M R3 (lb)  wherein the compounds of the formula la
are preferred. 15 Furthermore this invention comprises
compounds according to the formulas.lc and Id  YL  P
IYh z  A ~ 3  RZ B M M  R3 (Ic) WO 2004/065367
PCT/CA2004/000018  37 Y0yL  Sp  I  AM~Mz Rz-< f  



B R M z  y (Id)  wherein the compounds of the formula
to are preferred. 5 More explicitly, this invention
comprises compounds of the following formulas  RI R4a
Y1 R1 R4a RS  N N Rz I R6 Rz z  3 Rat 3 R4b Y1 R Y R
N z N R3  p R 2 RS  3 R4b R3 R4b Y1  R1 R4a Y1 R1 R4a
RN \ .. _ . z Z Rz N _. I N iN  3 Ran R3 4b Yt  R Raa
Y R1 R4a R6  N z N Rz ~ I / Rz N RS N z  R3 R3 Y1 WO
2004/065367 PCT/CA2004/000018  38 



R+ Y R1 1 N R6  N N\ z z RZ R /  R6 N z  Ra Ra Y4  1
Y7 R' R4. N ,rk  RZ N l z RZ N I N  N N z  Ra Ran Ra
R4a Y7 RI R4a R6  Rz / ( \ z Rz N R6 N Z  Ra Ran Ra
Ran Y Ra Y1 Ri  N N R6  ` z R / Rz / I z N R6 i z  Ra
Ran Ra Ran   Ra Raa Ya R1 R4a Rz / z RZ / \ N  N N N 



z  le Ran Ra Ran Yi Raa Yt R' R4a R6  z 2 R / R I. / N
R6 N N z  Ra Ra 1 WO 20041065367 PCT/CA2004/000018  39
R1 Y1 R  Fe N N R5  z 2 N N its N N Z  R3 R3 Y1  R Y1
R1 Ra z Nz 2 N  R N iN , N N  R3 Ran R3 Y1  wherein R1
denotes the group -Sp-C(=Y)-L. Also explicitly, this
invention further comprises compounds. of the
following formulas:  5 R1 Ra Y1 R  R\ z R N\\  Z 2 N N
N N Z  R3 R3 R4b 1 



R1 R43 Y1 R1 N II z 2 RZ N N R ~~N z  3 ... Y1
wherein R1 denotes the group -Sp-C(=Y)-L. Preferably
the groups M1 and M4 are CRaa and CRab, respectively.
10 The group M2 or M3 to which the group -C(=Y1)-Z is
covalently linked is C and the  other group M3 or M2
is preferably CR5. Therefore those compounds are
preferred which are described by the following WO
2004/065367 PCT/CA2004/000018  40 group of formulas
1.1 to 1.4  YtL R"a ya 1.1  SP Z  RZ Ra  R3 4b \  y
1ISSpp R"a y 1,2  / I \ Z RZ N RS- R3 46 yyO L 1.3  



Sp R4a RZZ N  R3 R4b y1 WO 2004/065367
PCT/CA2004/000018  41 Y`` L Sp. Ra 1.4  R5  R2 f 2  Rs
Rb y+ A group of most preferred compounds is described
by the formula 1.1  YL Y  SIP R4a Y l I.1  N Z 2 / R5
R3 R4b Another group of preferred compounds is
described by the formula 1.4 as given  5 above. Se:
The preferred meaning of the spacer group Sp is a
group selected from  (CR51R52)kj-, wherein k1 is 1, 2
or 3; and R51 R52are independently H or (C1s)alkyl,
10 in particular H or methyl; and/or R51, R52 are
covalently bonded together and to the carbon-atom to
which they are  attached to form a cyclopropyl,
cyclobutyl or cyclopentyl group. 



More preferably Sp is a spacer group selected from
-CH2-, -CH(CH3)-, -C(CH3)2-,  -CHz-CHz- and Most
preferably Sp is -CHz-. 15 Y WO 20041065367
PCT/CA2004/000018  42 According to a first preferred
embodiment of this invention Y is 0 or S, most
preferably O. According to a second preferred
embodiment of this invention Y and L are 5 covalently
bonded to form a 5, 6, 7 or 8-membered mono- or a 8,
9, 10 or 11- membered bicyclic group which may contain
1, 2 or 3 heteroatoms selected from N,  0 and S,
wherein the mono- or bicyclic group is optionally
substituted with R60. In this second embodiment those
compounds are preferred, wherein Y and L are  10
covalently bonded to form an unsaturated 5 or
6-membered monocyclic group which  may contain 1 or 2
heteroatoms selected from N, 0 and S, wherein the
monocyclic  group is optionally substituted with R60.
Most preferably said monocyclic group is a  monocyclic
aromatic or heteroaromatic group. Preferred examples
of such (hetero)aromatic groups are phenyl, pyridine
and thiazole, being optionally  15 substituted as
described. 60  Therefore preferred groups of the
subformula are --  R60 R0 R60 N/~5 Beside said
preferred first and second embodiment, Y may also be
NR11 or CR12R13  20 wherein R", R12, R13 are defined
as hereinbefore. Preferred meanings of R1', R12,  R13
are independently H or'Cl.6alkyl; most preferably H or
methyl.  L  25 According to a first embodiment the
group L has one of the following meanings: a)
Ctsalkyl, (Ca.6)cycloalkyi,
Ct-6alkyl-(C3.6)cycloalkyl, (C2-6)alkenyl, all of
which being  optionally substituted with R80; or 



b) if Y is CR12R13, then L may also be H; or  30 WO
2004/065367 PCT/CA2004/000018  43 c) if Y is O, then L
may also be OR,  wherein R is optionally substituted
with R60 wherein' R12, R13, R60 and R'are as defined
hereinbefore. According to a preferred second
embodiment, wherein Y is 0, S or NR11, the group  L
has one of the following meanings: a) Lis N(R"Z)RN7,
NRN3-N(RN2)RN1, NRN3-NR N2-CO=Rc,
NRN4-NRN3-CO-N(RN)RN1,  16 NRZ-SOZ-R or N(RN2)ORO said
RN1, including any heterocycle or heterobicycle formed
by RN', R N2 and/or  RN3, and R being'optionally
substituted with R60; or b) Lis N(R6a)R6a wherein e is
defined as RN2 and R6a is:  R7a R6a R9a N\Q1  15 or
R6a is: R7a RBa  \W1iQ7 wherein Rand R3aare each
independently defined as R, wherein said R  20 is
optionally substituted with R60; or 117' and R6a are
covalently bonded together to form a second
(C3.7)cycloalkyl or a 4, 5- or 6-membered heterocycle
having from Ito 3 heteroatom selected - from 0, N, and
S; and either of R7a or R0 may be covalently bonded to
R6a to  form a nitrogen-containing 5-or 6-membered
heterocycle, wherein said 25 - cycloalkyl or
heterocycle being optionally substituted by.R150; and
W1 is selected from a) a single bond;  



b) -CH2-; 30 c) -CH2-CH2-; and WO 2004/065367
PCT/CA2004/000018  44 d) -CH=CH-;  Y2 is O or S; 5 R6a
is defined as R, wherein said R is optionally
substituted with R80; or - R6a is covalently bonded to
either of Rla or Rea to form a 5- or 6-membered
heterocycle; Q' is aryl, Het, (C1.6)alkyl-aryl,
(C1$)alkyl-Het, (C1_6) alkyl-CONH-aryl or (C1.6)  10
alkyl-CONH-Het, all of which being optionally
substituted with R60. Y':  The group Y' is defined as
0, S or NR14, wherein R14 is H or (C1.6) alkyl; most
15 preferably Y1 is O. Z:  Preferably the group Z is
selected from the group of definitions:  20 a) OR; c)
N(RN2)RN';  g) NRN2-S02-11; h) NRN'-SO2-N(R"2)R"';.or
i) NRN2-CO-R; 25. wherein R and R are optionally
substituted with R60; and said RN', including any
heterocycle or heterobicycle formed by RN' and RN2,
being  optionally substituted with R; or Z Is OR6b or
N(R5b)R6b wherein R5b is defined as RN2 and Rob is:
R76 R6b R6b  N\Q2  30 or R6b is: 



WO 2004/065367 PCT/CA2004/000018  45 R7bR8b  4~Wz~Qz
wherein Rib, R8b, Y3; Rb, W2 are defined as R7a R83,
Y2, Rea, W1 respectively; and  Q2 is aryl, Het, (C1$)
alkyl-aryl, (Ci$) alkyl-Het, (C1$) alkyl CONH-aryl or
(C1$) alkyl 5 CONH-Het, all of which being optionally
substituted with R60  or Q2 is R16 or Q2 is selected
from the group consisting of O-C14-alkyl,
S-C1_q-alkyl, C1.4-alkyl, C2.  4-alkenyl and
C2.4-alkynyl, all of which being optionally
substituted with R160; 10 In the case Z being defined
as OR, S02R, COOR or OR6b, wherein R6b is defined  as
above, then Y' is preferably O. Sp: Y. L. Y1 and Z: 15
Those compounds according to this invention are
preferred, wherein :  Sp is a spacer group selected
from -CHr, -CH(CH3)-, -C(CH3)2-,  CHrCH2 and most
preferably Sp is -CHr; and Y is O or S; most
preferably 0;  20 L is N(RN2)RN1, NRN3-N(RN2)RN1,
NRN3-NRN2-CO-R,  NRN4-NRN8-.CO-N(RN2)RN1, NRN?-SOrR or
N(RN')OR; said RN', including; any heterocycle or
heterobicycle formed by RN7 RN2  and/or RN3, and
Rbeing optionally substituted with R60; or 25 L is
N(R6a)Rsa wherein Rsa is defined as RNZ and R6a is:
R7a R8a R9a Yz  or R6a is: WO 2004/065367
PCT/CA2004/000018  46 



R7a\\//Raa  gzz v""  Y' is O or S; most preferably 0;
5 Z is defined as  a) OR; c) N(RN2)R"'; or  g)
NRN2-SO.-Rc; wherein R and R are optionally
substituted with R60; and 10 said RN', including any
heterocycle or heterobicycle formed by RN' and RN2,
being optionally substituted with R60; or Z is
N(Rab)Rab wherein R$b is defined as RN2 and R6b Is:
R7b ab R6b N\Q2  Ya 15 or R6b is R7b R8b W'02  wherein
R7h, R6b, Ya, R9", W2 are defined as R7a, Raa, Y2,
RO', W  respectively; and 20 Q2 is aryl, Het, (C1.6)
alkyl-aryl, (Gt_6) alkyl-Het, (Cl.s) a!kyI-CONH-aryI
or (C1.6)  alkyl-CONH-Het, all of which being
optionally substituted, with RB0 or Q2 is R160 or Q2
is selected from the group consisting of O-C1.4-alkyl,
S-C14-alkyl, Ca4- alkyl, C24-alkenyl and C24-alkynyl,
all of which being optionally substituted  25 with
R160; In the following, preferred groups of compounds
according to this invention are  described more
specifically. WO 2004/065367 PCTICA2004/000018  47 



A first group of preferred compounds according to this
invention is defined by  formula Ma RN2 0  RN1 N R4a O
N Z 1.1a  RZ \ ~ Ra  Ra R4b wherein RN', including any
heterocycle formed by R"' and RNZ, is optionally  5
substituted with Rao; and 2 is defined as  a) OR; c)
N(e2)R"'; or  10 g) NRN2-SOZ-Rc; wherein R and Rc are
optionally substituted with R60; and, said RN',
including any heterocycle or heterobicycle formed by
RN' and RN2,  being optionally substituted with R80;
or 15 Z is N(Rsb)R6b wherein Rsb is defined as R"2 and
Rob is:  R7b Feb Rab N\Q2  or Rob is: R7b Ran  Wz,Qz
20 wherein R7b Rab Y3 Rsb W2 are defined as R7a, Roa,
Y2, Roa, W  respectively; and Q2 is aryl, Het, (CI-6)
alkyl-aryl, (C1_s)alkyl-Het, (CI-6) alkyl-CONH-aryl or
(CI-6)  alkyl-CONH-Het, all of which being optionally
substituted with Roo 



WO 2004/065367 PCT/CA20041000018  48 or Q2 is Rt6o or
Q2 is selected from the group consisting of
O-C1.,-alkyl, S-C44-alkyl, C14- alkyl, C2..4-alkenyl
and C2-4-alkynyl, all of which being optionally
substituted  with R'60; 5 A second group of preferred
compounds according to this invention is defined by
formula l.1b Rea  RN O R4a O 1.1b  N Z R2 1 / RS  R3
4b 10 wherein  Rsa is defined as RN2;  15 R6a is
defined as R7a R6a R6a  N\Q1  IYI2  or R6a is: R7a Rsa
20 wherein R7a, R6a, Y?, R6a, Q1, W1 are defined as
hereinbefore;  Z is defined as a)- OR; _ ' 



WO 2004/065367 PCT/CA2004/000018  49 c) N(RNZ)RN'; or
g) NRNZ SOz-R; wherein R and Rc are optionally
substituted with R80; and said R"', including any
heterocycle or heterobicycle formed by RN'  5 and RNZ,
being optionally substituted with R60; or Z is
N(R8b)R6b wherein g56 is defined as RN2 and R6b is:
R7b ab Rsb  ~N\Qz . Y9  or Rab is: R7bR8b 10 7z ""~Qz
wherein R7b Reb Y3 Rsb W2 are defined as Wa, Raa, Yz
Rea VV'  respectively; and Q2 is aryl, Het, (C1-6)
alkyl-aryl, (CI-6) alkyl-Het, (C1$) alkyl-CONH-aryl
15 or (C1.6) alkyl-CONH-Het, all of which being
optionally substituted with  R60 or 'Q2 is R160 or Q2
is selected from the group consisting of O-C1-4-alkyl,
S-C1.a- alkyl, C14-alkyl, C24-alkenyl and C2
a-alkynyl, all of which being 20 optionally
substituted with R160; A third group of preferred
compounds according to this invention is defined by
formula 1.1c 25 WO 2004/065367 PCT/CA2004/000018  50 Q
RNZ 



II I  O  R O N z 1.1c  Rz \ I j R  Rs Rob wherein R is
optionally substituted with R60; and  Z is defined as
5 a) OR; c) N(RN2)RN'; or.  9) NRNZ-SO2-Rc, wherein R
and R are optionally substituted with R60; and said
RN', including any heterocycle or heterobicycle formed
by RN'  10 and RNZ, being optionally substituted with
R60; or Z is N(R5b)R6b wherein R5b is defined as RN2
and R6b is:  Rrb Feb R9b N\QZ  Y3 or R6b is: R7b R6b
Qz  15 wherein Rlb, R6b, Ye, R96, W2 are defined as
R'a, R9a, Y2, R6a W'  respectively; and Q2 is aryl,
Het, (Cye) alkyl-aryl, (C1.6) alkyl-Het; (C1.6)
alkyl-CONH-aryl  20 or (CI-5) alkyl-CONH-Het, all of
which being optionally substituted with  R60 or Q2 is
R'6 



or Q2 is selected from the group consisting of
O-C14-alkyl, S-C,4 WO 2004/065367 PCT/CA2004/000018
51 alkyl, C1.4-alkyl, C2-4-alkenyl and C24-alkynyl,
all of which being  optionally substituted with R160;
5 A fourth group of preferred compounds according to
this invention is defined by  formula 1.1d O R4a O N Z
I.Id  2 6  R 3 4b  wherein 10 L is selected from OR,
NRN3-N(RN)R"', NRN3-NRN2-CO-R,  NRN4-NRN3-CO-N(RN2)RN'
or N(RN')OR; said RN', including any heterocycle or
heterobicycle formed by RN',  RN2 and/or RN3, and Rc
being optionally substituted with R60; 15 Z is defined
as  a) OR; c) N(RN2)RN'; or  g) NRNZ-SO2-R; 20 wherein
R and R are optionally substituted with R60; and said
RNI,. including any heterocycle or heterobicycle
formed by RN'  and RN2, being optionally substituted
with R60; or Z is N(R6b)R6bwherein R6b is defined as
RN2 and R6b is:  



7b R6b R6b R25 1'3 N\,  , WO 2004/065367
PCT/CA2004/000018  52 or Rab is: Rlb Rab Q2 wherein
R7b, .Rab, y3, R'b, W2 are defined as R7a, R3a, Y2,
R3a, W respectively;  5 and Q2 is aryl, Het, (Cj.6)
alkyl-aryl, (C14) alkyl-Het, (C1.e) alkyl-CONH-aryl or
(C7.6)  alkyl-CONH-Het, all of which being optionally
substituted with e or Q2 isR'a6 or Q2 is selected from
the group consisting of O-C9.4-alkyl, S-C1.4-alkyl,
C14- 10. alkyl, C24-alkenyl and C24-aikynyl, all of
which being optionally substituted  with R'60; In the
following, those preferred definitions of the groups L
and Z which were  15 described as preferred
hereinbefore are formulated in more detail. L:  In the
case Y is 0, S or NR11, L is more preferably 20
N(RN2)RN', NRN3-N(RN2)RN', W3-NRNZ-CO-Rc,
NRN4-NRN3-CO-N(RN2)RN',  NRNZ-SOZ-Rc or N(RN')OR;
wherein RN2, RN3 RN4 are each independently H, methyl,
(C2.4)alkyl, (Ca.6)cycloalkyl or
(C1_3)alkyl-(Ca.6)cycloalkyl, all of which being
optionally substituted with C14-alkyl,  25 halogen,
carboxy or (Ci.4)alkoxycarbonyl; and/or wherein said
alkyl, cycloalkyl or alkyl-cycloalkyl, but preferably
not the C-atom thereof directly bonded to the N-atom,
is optionally substituted with hydroxy, amino,
-NH(C14-alkyl), -N(C14-alkyl)2 and/or - O-(C1a-alkyl);



30 RN' is H, methyl, (C2.6)alkyl, (C3.6)cycloalkyl,
(C,.3)alkyl-(C3.6)cycloalkyi, benzyl,
(C2.4)alkyl-phenyl, phenyl, Het or (C1-4)alkyl-Het;
wherein all of said methyl, alkyl, and cycloalkyl
groups are optionally substituted with'  halogen,
C1.a-alkyl, carboxy or (C1.4)alkoxycarbonyl, CONH2,
CONH(C,4-alkyl), WO 2004/065367 PCT/CA2004/000018  53
CON(C1.4-alkyl)2; and/or wherein all of said alkyl,
and cycloalkyl groups, but preferably not the C-atom
thereof  directly bonded to the N-atom, are optionally
substituted with hydroxy, amino,  rNH(C1.4-alkyl),
-N(C1.4-alkyl)2 and/or-0-(C14-alkyl); and 5 in the
case a) of a group N(RN2)RN1 the substituents RNI and
RN2 or b) of a group NRN3-N(RN2)RN' the sdbstituents
RN' and RN3 or R" and RN2 may be covalently bonded
together to form a 5-, 6- or 7-membered saturated or
10 unsaturated heterocycle which may have additionally
I or 2 heteroatoms or a 8-, 9-,  10- or 11-membered
saturated or unsaturated heterobicycle which may have
additionally from 1, 2 or 3 heteroatoms, whereby the
heteroatoms are selected from  0, N, and S; and 15
wherein Het is a 4-, 5-, 6- or 7-membered, preferably
5- or 6-membered, monocyclic  group which contains I
or 2 heteroatoms selected from N, 0 and S, wherein a
benzene ring may be fused to the monocyclic group; and
wherein said phenyl group; heterocycle, heterobicycle
or Net is optionally substituted  20 by I to 4
substituents independently selected from: - I to 3
substituents selected from halogen; - one of each
substituent selected from: NO2, cyano, azido; and -1
to 3.substituents selected from: (C1.4)alkyl, hydroxy,
O-(C1.4)alkyl, amino, -COON,  -COO(C1.4)alkyl, CONH2,
CONH(C1.4-alkyl), CON(C1.4-alkyl)2, -NH(C1.4-alkyl),
-N(C1.4- 25. alkyl)2, N-pyrrolidinyl, N-piperadnyl,
N-morpholinyl, N-thiomorpholinyl, N-piperazinyl,  



(C1.4)alkyl-OH, -(C1.4)alkyl=O-(C1.4)alkyl,
-(C14)alkyl-COON, -(C1.4)alkyl COO(C1.4)alkyl,
-(C1,4)alkyl-CONH2, -(C1.4)alkyl-CONH(C1.4-alkyl),
-(C1.4)alkyl- CON(C1.4-alkyl)2, -(C1.4)alkyl-amino,
-(C, 4)alkyl-NH(C1.4-alkyl), -(C1.4)alkyl-N(C14-
alkyl)2, 30 wherein the alkyl-groups may be
substituted with halogen; and wherein the
N-piperazinyl-group may be N-substituted with
C14-alkyl, (C )cycloalkyl  or
(C1a)alkyl-(Cm)cycloalkyl. In the above described
preferred case, wherein Y is 0, S or NR11 and L is  35
N(R112)R111 the substituents have most preferably the
following meanings: WO 2004/065367 PCT/CA2004/000018
54 RN2 is H, methyl, (C2.4)alkyl, (C3$)cycloalkyl or
(C13)alkyl-(C33)cycloalkyl, all of  which being
optionally substituted with C13-alkyl, halogen,
carboxy or  (C1.4)alkoxycarbonyl; and/or wherein said
alkyl, cycloalkyl or alkyl-cycloalkyl, 5 but
preferably not the C-atom thereof directly bonded to
the N-atom, is  optionally substituted with hydroxy,
amino, -NH(C1.4-alkyl), -N(C1.4-alkyl)2  and/or -O-(C1
calkyl); RN1 is methyl, (C23)alkyl, (C37)cycloalkyl,
(C13)alkyl-(C27)cycloalkyl, benzyl,  10
(C2-4)alkyl-phenyl, Het and (C14)alkyl-Het; wherein
the methyl and alkyl  groups are optionally
substituted with C14-alkyl, halogen, carboxy or
(C1-4)alkoxycarbonyl, CONH2, CONH(C1.4-alkyl),
CON(C1.4-alkyl)2; and/or  wherein said alkyl, but
preferably not the C-atom thereof directly bonded to
the N-atom, is optionally substituted with hydroxy,
amino, -NH(C14-alkyl), 15 -N(C14-alkyl)2 and/or
-O-(C14-alkyl); and wherein Het is a saturated or
unsaturated 4-, 5-, 6- or 7=membered,  preferably 5-
or 6-membered, monocyclic group which contains 1 or 2
heteroatoms selected from N, 0 and S, wherein.a
benzene ring may be  20 fused to the monocyclic group;
and wherein said phenyl group, heterocycle,
heterobicycle or Het is optionally  



substituted by 1 to 4 substituents independently
selected from: -1 to 3 substituents selected from
halogen; 25 - one of each substituent selected from:
NO2, cyan; azido; and -1 to 3 substituents selected
from;_(C1.$)aikyl, hydroxy, O (C1 )alkyl, amino,
-000H, -COO(C1.4)alkyl, CONH2, CONH(C14-alkyl),
CON(C14-alkyl)2,  -NH(C1.4-alkyl), -N(C1A-alkyl)2,
N-pyrrolidinyl, N-piperidinyl, N-morpholinyl,
N-thiomorpholinyl, N-piperazinyl, -(C1.$)alkyl-OH,
-(C1.4)alkyl-O-(C1.4)alkyl, 30 -(C,.4)alkyl-COON,
-(C1.,1)alkyl-COO(C1-4)alkyl, -(C,4)alkyl-CONH2,
-(C1.4)alkyl- CONH(C1,1-alkyl),
-(C1-4)alkyl-CON(C14-alkyl)2, -(C1.4)alkyl-amino,
-(C1.a)alkyl- NH(C1.4-alkyl),
-(C14)alkyl-N(C14-alkyl)2, wherein the alkyl-groups
may be substituted with halogen; and  wherein the
N-piperazinyl-group may be N-substituted with
C14-alkyl,  35 (Cg3)cycloalkyl or
(C13)alkyl-(C33)cycloalkyl. WO 2004/065367
PCT/CA2004/000018  55 Both RN2 and RN' may also be H,
so that L is -NH2. According to the latter embodiment
very preferred meanings for RN2 are selected  5 from
H, methyl, ethyl, n-propyl, i-propyl, cyclopropyl and
cyclopropylmethyl; in  particular H and methyl; and.
is selected from methyl, ethyl, n-propyl, i-propyl,
1-methylpropyl, 2- methylpropyl, (C47)cycloalkyl,
(C47)cycloalkylmethyl-, (C47)cycloalkylethyl-,  10
(C47)cycloalkenyl, (C47)cycloalkenylmethyl-,
(C47)cycloalkenylethyl-, HCy-, HCy-methyl-,
HCy-ethyl-, benzyl-, phenylethyl-, Hetaryl-methyl- and
Hetaryl- ethyl-, wherein  15 Hetaryl is an aromatic 5
or 6-membered monocyclic group which contains I  or 2
heteroatoms selected from N, 0 and S; to which a
benzene ring may be  fused; and 



20 HCy is a 4-, 5-, 6- or 7-membered saturated or
mono-unsaturated  heterocyclic group which contains 1
or 2 heteroatoms selected from N, 0, S;  and wherein
all (C47)cycloalkyl, (C47)cycloalkenyl, phenyl groups,
Hetaryl and  25 HCy are optionally substituted-by 1 to
3 substituents independently selected  from: -1 to 3
substituents selected from fluorine; - one of each
substituent selected from: chlorine; bromine, NO2,
cyano; and  - I to 3 substituents selected from:
methyl, ethyl, n-propyl, i-propyl, 30 cyclopropyl,
cyclobutyl, cyclopentyl, hydroxy, C14-alkoxy, -COOH,
COO(C1.3)alkyl, CONH2, CONH(C1.3-alkyl),
CON(C13-alkyl)2, amino,
-NH(C14-alkyl),.-N(C1.3-alkyl)2; and the C-atom in
a-position to the N-atom (of the group N(RN2)RN1) is
optionally  35 substituted with methyl, CH20H, CH2NH2,
CH2NH(C1.,-alkyl), CH2N(C1 a WO 2004/065367
PCT/CA2004/000018  56 alkyl)2, carboxy,
(C,4)alkoxycarbonyl, CONH2, CONH(C14-alkyl), CON(C1a-
alkyl)2; and/or, preferably or, any C-atom in
p-position to the N-atom (of the group N(RN2)RN1) is
optionally  5 substituted with hydroxy, C, 3-alkoxy;
amino, -NH(C1.3-alkyl) or -N(Cl-3-alkyl)2.  According
to this preferred embodiment preferred examples of the
group L are: Ni N~ N  \N~ N .Nr000R N/-CONRZ OR  N
N-R ~NRZ N/R  N N N"a R \ I \  



N COOR - IN CONR2 OR  OR a~IOR N COOR N CONR2 N COOR
WO 2004/065367 PCT/CA2004/000015  57 OR OR OR  OR OR
N CONR2 N COOR L N CONRZ  N N "R R N  JC  - OR  N COOR
^ ~N CONRZ N COOK N  N CONRZ OR wherein each R is
independently H, methyl, ethyl, n-propyl, i-propyl or
cyclopropyl;  most preferably H or methyl. 5 In the
above described preferred case, wherein Yo is 0,.S or
NR" and L is  N(RN2)RN' wherein RN2 and R"' are
covalently bonded together to form a heterocycle,  the
following meanings are most preferred: 10 RN2 and R"
are covalently bonded together to form a heterocycle
selected from  azetidine, pyrrolidine, piperidne,
piperazine, morpholine, thiomorpholine,
homopiperidine and homopiperazine; wherein said
piperazine and homopiperazine may be N-substituted
with  15 C1.4alkyl, (C3.8)cycloalkyl or
C1.4alkyl-(C3$)cycloalkyl; and wherein said
heterocycles are optionally monosubstituted by
(C3.e)cycloalkyl,  



(C1.3)alkyl-(C3.e)cycloalkyl, HCy or C1.3alkyl-HCy,
wherein HCy is selected  from azetidine, pyrrolidine,
piperidne, piperazine, morpholine, WO 2004/065367
PCT/CA2004/000018  58 thiomorpholine, homopiperidine
and homopiperazine; and wherein said heterocycles,
including an optional alkyl-, cycloalkyl- or
alkylcycloalkyl-group and/or HCy or C1salkyl-HCy
group, are optionally  5 substituted by 1 to 4
substituents independently selected from: I to 3
substituents selected from halogen and (C1A)alkyl; one
of each substituent selected from: NO2, cyano, azido;
and  1 or 2 substituents selected from: hydroxy,
O-(CI-4)alkyl, amino, -COOH, -COO(C,4)alkyl, CONH2,
CONH(C14- 10 alkyl), CON(C14-alkyl)2, -NH(C1_6-alkyl),
-N(Cj_ralkyl)2, -(Cl-4)alkyl-OH,
-(C1.a)alkyl-O-(Ci.4)alkyl, -(CI-4)alkyl-COON,
-(C1.a)alkyl-COO(Cj-4)alkyl,  (CI-4)alkyl-CONH2,
-(C1.$)alkyl-CONH(C1.4-alkyl),
-(CcA)alkyl-CON(C1.ralkyl)2,  (CI-4)alkyl-amino,
-(Cj-4)alkyl-NH(C14-alkyl),
-(C1-4)alkyl-N(Cj-4-alkyl)2;  wherein said
alkyl-groups may be substituted with halogen. 15
According to this preferred embodiment preferred
examples of the group L are:  N C A COOK C N'-""CONRZ
RO dCOOR dCONR2  N" CONR2 N N NR2 OR RO  NJ `N/ COON
R N ,  N WO 2004/065367 PCT/CA2004/000018  59 



OR COOR N N  C C N N  CONR2 9COOR aNCONR2  N OR ^ COOK
CONR2  ON CN  i  R COOR CONR2 CND CN~ N~ N N wherein
each R is independently H, methyl, ethyl, n-propyl,
i-propyl or cyclopropyl;  most preferably H or
methyl.. 5 According to another preferred embodiment
wherein Y is 0 and L is ORea, or  wherein Y is 0 or S
and L is N(Rsa)Red wherein Rya is defined as RN2, and
.Rea is defined according to the following subformula:
WO 2004/065367 PCT/CA2004/000018  60 R7 8a  W1~-Q1
wherein R7a is defined as H, COOH, CONH2, (C1.8)alkyl,
(Ca )cycloalkyl, (C1-4)alkyl 5 (Cas)cycloalkyl,
(C2-6)alkenyl, aryl, Het, (C1.4)alkyl-aryl,
(C1.4)alkyl-Het; all of  which are optionally
substituted with R60; and Rea is H or (C1-4)alkyl; or
10 Rea and Rea are covalently bonded together to form
a (Ca-7)cycloalkyl or a 4, 5- ore- 



membered heterocycle having from I to 3 heteroatom
selected from 0, N,  and S; and when L is N(Rea)Rea
either of R7a or Rea may be covalently bonded to Rya
to  15 form a nitrogen-containing 5-or 6-membered
heterocycle, wherein said  cycloalkyl or heterocycle
being optionally substituted by R150; and W1 is
selected from  a) a single bond;  20 b) -CH2-; c)
-CH2-CHZ-; and  d) -CH=CH-; wherein the alkylene and
alkenylene groups according to b), c) and d) may  25
be substituted with (C1.3) alkyl; Q1 is a group of the
subformula Illa Q1a Q1b) Q1c R1q Illa  ~9 30 wherein
WO 2004/065367 PCT/CA2004/000018  61 Q1 is aryl,
Hetaryl, (C1-3)alkyl-aryl or (C1.3)alkyl-Hetaryl; '...
Q1b is phenyl or Hetaryl; Q1c is a bond, O-C1-n-alkyl,
S-C1.a-alkyl, C14-alkyl, C24-alkenyl or C2.4- alkynyl;
and 5 R'q is selected from H, CN, COORt61, CON(R162)z,
SO2N(R162)2, -N(R162)2  OR161, SR161, -NHCOR'82,
-NH-CO-COOR161, -NH-CO-CON(R162)2,  NHSO2R, CONHS02R,
S02NHCOR, tetrazole, triazole and  CONHSO2N(R162)2; 10



q is0orl; wherein each aryl, phenyl, Hetaryl, alkyl,
alkenyl and/or alkynyl-groups is  optionally
substituted with R180; and 15 wherein Hetaryl,is an
aromatic 5- or 6-membered heterocycle having, I or 2
heteroatoms selected from 0, N, and S, or a 8-, 9- or
10-membered aromatic  heterobicycle having 1 to 4
heteroatoms selected from 0, N, and S. 20 In another
above described preferred case, wherein Y is 0 and L
is OR, or  wherein Y is 0 or S and L is N(R6)Rea
wherein R6a is defined as RN2, and  R6a is defined as:
as Rea  R~aR _ .I z II N\Q~  25 Y2  the substituents
have most preferably one of the following meanings:
R'a and Rea are each independently defined as R,
wherein said R is optionally  substituted with R80; or
30 R'a and Rea are covalently bonded together to form
a second (Ca-7)cycloalkyl or a 4,  5- or 6-membered
heterocycle having from I to 3 heteroatom selected
from.  0, N, and S; and when L is N(R6a)R6', either of
R7a or Rea may be covalently WO 2004/065367
PCTICA2004/000015  62 bonded to Rya to form a
nitrogen-containing 5-or 6-membered heterocycle,
wherein said cycloalkyl or heterocycle, being
optionally substituted by R150;  and 5 Y2 is 0 or S;
RBa is defined as R, wherein said R is optionally
substituted with R60; or  Rga is covalently bonded to
either of R7 or RBa to form a 5= or 6-membered  



heterocycle; 10 Q1 is a group of the subformula Isla
_Q12 _ _Qlb q _Q1c R1q Isla  q 15 wherein 1  Q12 is
aryl, Hetaryl,.(C,3) alkyl-aryl or (C,4)alkyl-Hetaryl;
Q1b is phenyl or Hetaryl; Q1c is a bond, O-C,4-alkyl,
S-C,4-alkyl, C1.4-alkyl, C24-alkenyl or C2.4}- 20
alkynyl; and R1q is selected from H, CN, COOR161,
CON(W62)2, 162 162  SOzN(R h, -N(R )z,  OR161, SR761,
-NHCOR162, -NH-CO-COOR161, =NH-CO-CON(R162)2  NHSO2Rc;
CONHSO2R, S02NHCO R, tetrazole, triazole and  25
CONHS02N(R162)2;  q is 0 or 1; wherein each aryl;
phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups
is optionally  30 substituted with R160; and wherein
Hetaryl is an aromatic 5- or 6-membered heterocycle
having 1 or 2  heteroatoms selected from 0, N, and S,
or a 8-, 9- or 10-membered aromatic WO 2004/065367
PCT/CA2004/000018  63 heterobicycle having I to.4
heteroatoms selected from 0, N, and S.  Z 5 According
to one preferred embodiment Z is defined as OR,
wherein R is  optionally substituted with R80. In this
embodiment wherein Z is OR the preferred meaning of R
is H, C1.4alkyl, (C3.3)cycloalkyl,
Ct4aikyl-(C3.6)cycloalkyi, (CZ$)alkenyl, 10
(C1.3alkyl)phenyl, (C1.3)alkyl-pyridinyl, wherein said
alkyl, alkyl-cycloalkyl,  



cycloalkyl, alkenyl, alkyl-phenyl or alkyl-pyridinyl
is optionally substituted with  1 to 3 substituents
independently selected from: - 1, 2 or 3 fluorine
substituents; and 15  - one of each substituent
selected from chlorine, bromine, iodine, CN, nitro,
C1.4alkyl, CF3, COOR161 S02R161, OR161, N(R162)2i
SO2N(R162)2i NR162COR162  or CON(R182)2, wherein 8181
and each R162 is independently H, (C1.4)alkyl,
(C3.7)cycloalkyl or (C1.3)alkyi-(C3.7)cycloalkyl; or
both R162 are covalently  bonded together and to the
nitrogen to which they are attached to form a 5, 6 20
or 7-membered saturated heterocycle. A most preferred
meaning of Z according to this embodiment is OH. 25
According to another preferred embodiment Z' is
defined as N(RN2)RN1 wherein RN1;  including any
heterocycle or heterobicycle formed by RN1 and RN2, is
optionally  substituted with R60. Preferred meanings
of RN1 and RN2 in this embodiment are: 30 RN2 Is H,
methyl, (C2.4)aikyI,'(C3.6)cycioalkyl or
(Ct_3)alkyl-(C3.3)cycloalkyI, all of  which being
optionally substituted with Ci_3-alkyl, halogen,
carboxy or  (C1.4)alkoxycarbonyi; and/or wherein said
alkyl, cycloalkyl or alkyl-cycloalkyl,  but preferably
not the C-atom thereof directly bonded to the N-atom,
is  optionally substituted with hydroxy, amino,
-NH(C14.-alkyl), -N(Ct_4-alkyl)2 WO 2004/065367
PCT/CA2004/000015  64 and/or -O-(C14-alkyl); whereby
RN2 is most preferably H; and RN1. is methyl,
(C2$)alkyl, (C1.4)alkyl-phenyl or (C1.4)alkyl-Het;
wherein all of the  methyl and alkyl groups are
optionally substituted with C1a-alkyl, halogen, 5
carboxy or (C1.4)alkoxycarbonyl, CONH2,
CONH(C1.r-alkyl), CON(C1.4-alkyl)2;  and/or wherein
said alkyl, but preferably not the C-atom thereof
directly  bonded to the N-atom, is optionally
substituted with hydroxy, amino, -NH(C14- alkyl),
-N(C1.4-alkyl)2 and/or -0-(C14-alkyl); and 



10 wherein Het is a 4-, 5-, 6- or 7-membered,
preferably 5- or 6-membered,.  mdnocyclic group which
contains I or 2 heteroatorns selected from N, 0 and
S, wherein a benzene ring may be fused to the
monocyciic group; and  wherein said phenyl group,
heterocycle, heterobicycle or Het is optionally 15
substituted by 1 to 4 substituents independently
selected from:  1 to 3 substituents selected from
halogen; one Of each substituent selected from: NO2,
cyano, azido; and I to 3 substituents selected from:
(C1.4)alkyl, hydroxy, O-(C1.4)alkyl, amino,  -000H,
-COO(C1.4)alkyl, CONH2, CONH(C14-alkyl),
CON(C14-alkyl)2, 20 -NH(C1.4-alkyl), -N(C1,4-alkyl)2,
N-pyrrolidinyl, N-piperidnyl, N-morpholinyl,
N-thiomorpholinyl, N-piperazinyl, -(C1.4)alkyl-OH,
-(C1.4)alkyl-O-(C1.4)alkyl,  (C1.4)alkyl-COON,
-(C1.4)alkyl-COO(C1.4)alkyl, -(C14)alkyl-CONH2,
-(C1.4)alkyl- CONH(C1.4-alkyl), -(C1.4)alkyl-CON(C1
y-alkyl)2, -(C1.4)alkyl-amino, -(C1.4)alkyl-
NH(C1.4-alkyl), -(C1.4)alkyl-N(C1.A-alkyl)2, 25
wherein the alkyl-groups may be substituted with
halogen; and wherein the N-piperazinyl-group may be
N-substituted with C14-alkyl, C3.s- cycloalkyl or
C1a-alkyl-C3-6-cycloalkyl. 30 Most preferred meanings
of RN1 and RN2 in this embodiment wherein Z is defined
as  N(R"2)RN1 are: RN2 is H, methyl, ethyl, n-propyl,
i-propyl, all of which being optionally substituted
with methyl, fluorine, chlorine, carboxyl or
methoxycarbonyl; and/or wherein  35 said ethyl,
n-propyl or i-propyl, but preferably not the C-atom
thereof directly WO 2004/065367 PCT/CA2004/000018  65
bonded to the N-atom, is optionally substituted with
hydroxy, amino, - NH(CH3), -N(CH3)2 and/or-O-(CH3);
RN' is methyl, ethyl, n-propyl,1-propyl, benzyl,
phenylethyl, pyridinyimethyl or j 5 pyridinylethyl;
wherein said methyl, ethyl, n-propyl, and i-propyl,
groups are  optionally substituted with fluorine,
chlorine, methyl, ethyl, n-propyl, i-propyl,  



carboxy, methoxycarbonyl, CONH2, CONH(CH3), CON(CH3)2;
and/or  wherein said ethyl, n-propyl or i-propyl, but
preferably not the C-atom thereof  directly bonded to
the N-atom, is optionally substituted with hydroxy,
amino, 10 -NH(CH3), -N(CH3)2 and/or -0-CH3; and
wherein said phenyl and pyridinyl group is optionally
substituted by 1, 2 or 3  substituents independently
selected from: - 1, 2 or 3 substituents selected from
halogen; 15 - one of each substituent selected from:
NO2, cyan, azido; and - 1,,2 or 3 substituents
selected from: methyl, trifluoromethyl, ethyl,
n-propyl,.  i-propyl, hydroxy, methoxy, ethoxy, -COON,
-COOCH3, CONH2, CONH(CH3),  CON(CH3)2, amino,
-NH(CH3), -N(CH3)2, -CH2-OH, -CH2-O-CH3, -CH2-NH2,
-CH2-N(CH3)2 and -(CH2)2-OH. 20 In the latter
embodiment RN2 is preferably H, methyl or ethyl, most
preferably H, and  RN' is preferably benzyl or
phenylethyl, both of which are optionally substituted
with  methyl, ethyl, n-propyl, i-propyl, fluorine,
chlorine, carboxy, methoxycarbonyl,  CONH2, CONH(CH3),
CON(CH3)2; and which at the phenyl group is optionally
25 substituted with 1, 2 or 3 substituents
independently selected from:  -1, 2 or 3 substituents
selected from halogen; - one of each substituent
selected from: NO2, cyano, azido; and - 1, 2 or 3
substituents selected from: methyl, trifluoromethyl,
ethyl, n-propyl,1-propyl,  hydroxy, methoxy, ethoxy,
-000H, -COOCH3, CONH2, CONH(CH3), CON(CH3)2, 30 amino,
-NH(CH3), -N(CH3)2, -CH2-OH, -CH2-O-CH3, -CH2-NH2,
-CH2-N(CH3)2 and  -(0H2)2-OH. WO 2004/065367
PCT/CA2004/000018  66 Therefore most preferred
meanings of Z according to this embodiment are:  H o//
H t H , / OH  'H OH H ` / OMeH / OMe 



OH OH OMe  H ~-H  Fi OMe OH OH  H ` / OR 1 / OH  OMe
OMe OH k-H OH H , ' / OHH OMe  OH . OMe OMe  OMe H /
OMe OMe  wherein those groups wherein the phenyl is
substituted twice with OMe and/or OH are the very most
preferred ones.  5 According to another preferred
embodiment Z is defined as NRN2-SO2-Rc or  NRN2-CO-Rc
wherein RN2 and R are preferably defined as follows:
10 RN2 is H, (C1.4)alkyl, (C3"5)cycloalkyl or
(C1.3)alkyl-(C3.3)cycloalkyl; in particular H;  and Rc
is (C1$)alkyl, (C3.3)cycloalkyl,
(C1-3)alkyl-(C3.3)cycloalkyl, (C2.6)alkenyl, phenyl,
naphthyl, Het, (C1-3)alkyl-phenyl,
(C1"3)alkyl-naphthyl, (C1"3)alkyl-Het, wherein  15
said alkyl, cycloalkyl, alkyl-cycloalkyl, alkenyl,
phenyl, naphthyl, Het, alkyl phenyl, alkyl-naphthyl,
or alkyl-Het, are all optionally substituted with t to
4  substituents selected from Rho WO 2004/065367
PCT/CA2004/000015  67 In this embodiment the preferred
meaning of R is methyl, ethyl, n-propyl, i-propyl,
cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethyl, cyclobutylmethyl,
cyclopentyimethyi, pyrrolidine, piperidne, morpholine,
thiomorpholine, piperazine,  phenyl, naphthyl, benzyl,
thiophene, furan, pyrrole, imidazole, pyrazole,
oxazole, 5 isoxazole, thiazole, pyridazine,
pyrimidine, pyrazine, diazepine, azepine, quinoiine,
isoquinoline, benzofuran, benzothiophene,
benzothiazole, purine, pteridine, 



N  ~i . 2,1,3-benzothiadiazole ,  aNS and
imidazo[2,1-B][1,3]thiazole CN~D' all of which are
optionally substituted with 1 to 3 substituents
selected from R60,  particularly OH, CN, halogen,
nitro, (C,3)alkyl, O(C, s)alkyl, carboxyl,
COO(C1.3)alkyl,  10 amino, NH(C,3)alkyl,
N((C,3)alkyl)2, NHCO(C13)alkyl, wherein the alkyl
groups may  be substituted by halogen. According to
another preferred embodiment wherein Z is OR6b or
N(R6b)R6b wherein  15 Rsb is defined as RN2 and Rib
is: Rlb\y'Rob  wherein 77ZZ R7b is defined as H, COON,
CONH2, (Ci-6)alkyl, (C33)cycloalkyl, (C,,4)alkyl 20
(Css)cycloalkyt, (C2.9)alkenyl,'aryl, Het,
(Cj.4)alkyl-aryl, (C14)alkyl-Het; all of  which are
optionally substituted with R60; and Rib is H or
(C1.a)alkyl; or 25 R'b and Rib are covalently bonded
together to form a second (C3a)cycloalkyl or a 4,  5-
or 6-membered heterocycle having from I to 3
heteroatom selected from  O,N,andS;and WO 2004/065367
PCT/CA2004/000018  -- ---- ---- ----- 68  when Z is
N(Rsb)RSb, either of R7b or R8b may be covalently
bonded to R5b to  form a nitrogen-containing 5-or
6-membered heterocycle, wherein said  cycloalkyl or
heterocycle being optionally substituted by R950; and
5 .W2 is selected from  a) a single bond;  b) -CHz-; 



c) -CH2-CH2-; and  d) --CH=CH-; 10 wherein the
alkylene and alkenylene groups according to b), c) and
d) may  be substituted with (C13) alkyl; 15 Q2 is a
group of the subformula Illb Q2a1 [-Q_=t _Q20 ilib
.qa qb wherein  20 Q2a is aryl, Hetaryl, (C13)
alkyl-aryl or (C13)alkyl-Hetaryl;  Q2b is phenyl or
Hetaryl; Q2' is a bond, O-C14alkyl,
S-C1.4-alkyl,.C1.4-alkyl, C24-alkenyl or
C2-a-alkynyl, wherein said O-C14-alkyl, S-C14-alkyl,
C14-alkyl, C2.4- 25 alkenyl or C2,4-alkynyl are
optionally substituted with R170; wherein 8170 is
defined as H or as 1, 2 or 3 substituents
independently selected from: - 1, 2, or 3 substituents
selected from halogen; - one or two of each
substituent selected from (C14) alkyl, (C1- 30 4)
alkoxy, (C33) cycloalkyl, or cyano; wherein (C1.4)
alkyl may  optionally be substituted with 1 to
3'halogen atoms; and WO 2004/065367 PCT/CA2004/000018
69 R2q is selected from H, CN, COOR'61, CON(R162)2,
SO2N(R'62)2, -N(R'62)2,  OR161 SR161,
-NHCOR162,--NH-CO-COOR767, -NH-CO-CON(R162 )2,  NHSO
RCCONHSO RCSO z z zNHCORC, tetrazole, triazole and
CONHSO2N(R162)2; 



5 qa is 0 or 1;  qb is 0 or 1; 10 wherein each aryl,
phenyl, Hetaryl, alkyl, alkenyl and/or aikynyl-groups
is  optionally substituted with R160; and wherein
Hetaryl is an aromatic 5- or 6-membered heterocycle
having I or 2  heteroatoms selected from 0, N, and S,
or a 9- or 10-membered aromatic  15. heterobicycle
having I to 4 heteroatoms selected from 0, N, and S.
Most preferably the index qa is 1.  In another above
described preferred case, wherein Z is OR lb
orN(R6)R6b wherein  20 R6b is defined as RN2 and Rob
is: Rib RBb R9b N\Q2  Y3 the substituents have most
preferably one'of the following meanings: R'band
R6bare each independently defined as R, wherein said R
is optionally  25 substituted with R60; or R'b and R6b
are covalently bonded together to form a
(C3.7)cycloalkyl or a 4, 5- or 6- membered heterocycle
having from I to 3 heteroatom selected from 0, N,  and
S; or when Z is N(R56)R6b, either of RT' or Rob may be
covalently bonded to R51i  30 to form a
nitrogen-containing 5-or 6-membered heterocycle,
wherein said  cycloalkyl or heterocycle being
optionally substituted by R150; and WO 2004/065367
PCT/CA2004/000018  70 Y3 isOorS; R86 is defined as R,
wherein. said R is optionally substituted with R60; or
R6b is covalently bonded to either of Feb or Rob to
form a 5- or 6-membered  5 heterocycle; 



02 is a group of the subfomiula Illb ~Qza 1 (~zb ~__
Q2c Rzc IIIb  qa qb 10 wherein  026 is aryl, Hetaryl,
(C1-a)alkyl-aryl or (C1.3)alkyl-Hetaryl;  92b is a
phenyl or Hetaryl; 020 is a bond, O-C1.4-alkyl,
S-C1.4-alkyl, C14-alkyl, C24-alkenyl or C2.4-alkynyl,
15 wherein said O-C14-alkyl, S-C14-alkyl, C1.4-alkyl,
C2.a-alkenyl or C24-alkynyl  are optionally
substituted with R170 wherein R170 is defined as H'or
as 1, 2 or 3 substituents independently  selected
from:  - 1, 2, or 3 substituents selected from
halogen; 20 - one or two of each substituent selected
from (C1.4) alkyl, (C1-0)  alkoxq, (C35) cycloalkyl,
or cyano; wherein (C1.4) alkyl may optionally  be
substituted with 1 to 3 halogen atoms; and  25 R~4 is
selected from H, CN, COOR781, CON(R162)2, S02N(R'B2)2,
-N(R162)2  OR161, SR161, -NHCOR762, -NH-CO-COOR161,
-NH-CO-CON(R'62)2  NHS02R, CONHSO2R, SO2NHCOR,
tetrazole, triazole and  CONHSO2N(R162)2; 30 qa
is0or1;  qb is0or1; WO 2004/065367 PCT/CA2004/000018
71 wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl
and/or alkynyl-groups is  optionally substituted with
R'60; and wherein Hetaryl is an aromatic 5- or
6-membered heterocycle having I or 2  5 heteroatoms
selected from 0, N, and S, or a 9- or 10-membered
aromatic  



heterobicycle having 1 to 4 heteroatoms selected from
0, N, and S. Most preferably the index qa is 1.  10
Hereinafter, preferred groups and substituents are
described for those cases  wherein either L or Z, or
both L and Z are defined as follows: R7a\ R3a R7a 9a
R9a L is OR6a or N(RN2)R6a wherein R6a is: W1,4' or N~
1  ~~zz Q  YZ 8b R8b R9b z is OR6b or N(RN2)R6b
wherein,R9b Is: R7 W2-d2 or, R'N~  ~ II Q  ~3 wherein
Q' is defined as HQ1 [Q1 Q1 R1q Ilia  q  wherein Q2 is
defined as QzQ2 RZQ Iilb qa qb , 15 Most preferably
one of W1 and W2 or both W' and W2 represent a single
bond.  Preferred meanings of one of R7a and R7b or
both R7a and R7b are H, COOH, CONH2,  CF3, (C14)alkyl,
(C3.7)cycloalkyl, (C13)alkyI-(C3.7)cycloaIkyl, Hetaryl
or (C13)alkyl- Hetaryl, wherein the alkyl, cycloalkyl
groups and Hetar'' l groups are optionally 20
subsituted with R'60 Preferred meanings of one of R8a
and RSbor both R6a and R8b are H and CH3. WO
2004/065367 72 PCT/CA2004/000018  Furthermore, it is
preferred that R7a and Rea and/or R'b and RBb are
covalently  bonded together to form a second
(C3.,)cycioalkyl or a 4, 5- or 6-membered  heterocycle
having from I to 2 heteroatom selected from 0, N, and
S, wherein said  cycloalkyl or heterocycle being
optionally substituted with R160 preferably with I to
3 5 substituents selected from hydroxy, (C1a)alkyl,
CO(C1.3)alkyl and S02(C1-s)alkyl.  



According to the hereinbefore described embodiment R7a
and R'.b is each  'independently preferably selected
from COON, CONH2, methyl, ethyl, n-propyl, i- propyl,
2-methylpropyl, hydroxy-methyl,1-hydroxy-ethyl,
amino-methyl, 1-amino 1o ethyl, 2-hydroxy-ethyl,
2-methylthio-ethyl, 2-arriino-ethyl,
2-(dimethylamino)-ethyl and  thiazolyl, wherein the
thiazolyl group is optionally substituted with R160;
or Rb and Re are covalently bonded together to form a
cyclic group preferably  selected from: o CH3 O I_0 H
3 C, N `, <-> 15 0 ~l Q v ~l O O QuoaocS`/ H ^ ^ o,
/._'. , O C) QH U ( Ni (NASD C C l  > > Iul Ivl ,  Y
OYCH3 O-I-O O N  0 0 0 ---- N U C  Y and Y  20 Most
preferably, the groups CR'aRea and CR7bRBb are
independently selected from:  C N N <N> WO 2004/065367
PCT/CA2004/000018  73 H  - (DN N N Q  and R9a and/or
R9b is preferably H, (Ci-3 alkyl), (C3.6)cycloalkyl or



5 (C,.3)alkyl-(C3.6)cycloalkyl, all of which
optionally substituted with Ito 3  substituents
selected from halogen, hydroxy and methyl; most
preferably R$  and/or R9b is H or methyl. 10
Preferably Qta and Q3a are independently selected
from- .fir. R~  RL WO 2004/065367 PCT/CA2004/000015
74 R~ N R  N N N N  N-. O S  N ~N  p=g N\  N~  N N RQ
wherein I or 2 C-atoms of each cyclic group as listed
above may be substituted with  5 Rc is H, (C,4alkyl)
or (C,.4)alkoxy, and RQ is H or CH3, (C2.6alkyl),
-CH2-(C2.ealkenyl), -CH2-(C2.6alkynyl),
(C3.6)cycloalkyi,  (C,.a)alkyl-(C3.$)cycloalkyl; all
of which being optionally substituted with C- alkyl,
halogen, carboxy or C,.6-alkoxycarbonyl; and/or
wherein said alkyl, WO 2004/065367 PCT/CA2004/000018
75 cycloalkyl or alkylcycloalkyl, but preferably not
the C-atom thereof directly  



bonded to the N-atom, is optionally substituted with
hydroxy, C1.6-alkoxy,  amino, -NH(C1.4-alkyl) and/or
-N(C1.4-alkyl)2; 5 Preferably Q1b and/or Q2b are
selected from the group consisting of phenyl, furan,
thiophene, oxazole, thiazole, pyridine, pyrimidine,
pyrrazole, imidazole and pyrazine.  Most preferably
Q'b and Q2b are independently selected from the group
consisting of  O { H- N N RQ NN RQ  lQ  R  N RQ  10
wherein all shown cyclic groups are optionally
substituted with R1P,0. Q'C and Q2e are preferably
selected from a bond, -O-CHZ-, -CHZ-CH2-, -C(R170)=CH-
and -CH=C(R170)-; most preferably selected from a bond
and -CH=C(R170)-, 15 wherein 11170 is preferably
selected from H, F, -CH3, -CH2CH3, -CF3 and WO
2004/065367 PCT/CA2004/000018  76 cyclopropyl;  most
preferably selected from H, F, -CH3 and -CH2CH3. R'q
and R2q are preferably selected from H, CN, COOR161,
CON(R162)2, SO2N(R762)2,  5 N(R162)2, 0Rt61,-NHCOR162,
-NH-CO-COOR161, -NH-CO-CON(R'62)2  NHS020; CONHS02R,
S02NHCOR, tetrazole, triazole and  CONHSO2N(R162)2;
most preferably selected from COOR161, CON(R162)2 and
SO2N(R162)2;  wherein R161 and Rt62 are as defined,
but most preferably H and/or methyl  10 



In the case of L comprising the group Q1 as defined
hereinbefore, especially  preferred compounds obey one
of the following conditions a) Q'a is phenyl, q is 1
and Q" is a bond;  b) Q1a is phenyl, q !s 0 and Q" is
vinyl; or 15 c) Q1a is a 9- or 10-membered aromatic
heterobicycle having 1 or 2  heteroatoms selected from
0, N, and S, said heterobicycle optionally being
substituted, with R160; q .is 0 and Q1c is a bond,
-CH2-CH2- or -CH=CH-. Furthermore, those compounds of
the above described embodiment are especially  20
preferred wherein the group Q"-R'q is -CH=CH-COOH. In
the case of Z comprising the group Q2 as defined
hereinbefore, especially  preferred compounds obey one
of the following conditions: a) qa is 1, Q28 is
phenyl, qb is I and Q2c is a bond; 25 b) qa is 1, Q2a
is phenyl, qb is 0 and Q2 is-CH=C(R'7)-, wherein R10
is selected from H, F1"-CH3 or-CH2CH3; or - c) qa is
1, Q2a Is a 9- or 10-membered aromatic heterobicycle
having I or 2  heteroatoms selected from 0, N, and S,
said heterobicycle optionally being  substituted with
8160; qb is 0 and We is a bond, -CH2-CH2- or
-CH=C(W76)_,  30 wherein R170 is selected from H, F,
-CH3 or -CH2CH3. Furthermore, those compounds of the
above described embodiment are especially  preferred
wherein the group Q2c-R2q is -CH=C(R170)-COON, wherein
R'70 is selected  from H, F, -CH3 or -CH2CH3. WO
2004/065367 PCT/CA2004/000018  77 Preferably Q1 and Q2
are independently selected from: N  N S g--~ 5--~ 4 NH
NH s  'N /N 711 I \\ 0 / .~ 



U S-~ RQ S  N I I 1 40me  S-1 0 OMe \ OH 5 OCH2CH3
COOH OH OH OMe OMe \ I / OH NHZ I / ' OH \  SOZNHZ O O
O NHZ  COOH O NH O NH ONH  '-ZZ 170 / OCOOH OH O H HZN
O HO O O NH \ \ Hno ` \ Rtm \  Ho,N Rn  H 0 OH a NH, .
0 OH 0 NHZ 0 OH WO 2004/065367 PCT/CA2004/000018  78
kN OH _ S '..  ON O O OH' O O 0 O OH H O OH  N~ S O O
O ry"N NHz O OH N=1N OH  NHz O/  \1 N HOOC,/ O OH  HO
O ON OH \ ~ OH  



O N 0 O  s OH &~4NH2 OH  O O I/ OI N O  0 \ Hz aR-c O
I \ OH o I s WO 2004/065367 PCT/CA2004/000018  79 \N"
/ \  NH2 I \ \ O/ f \ COOH 0 COON  0 CONH2 O ! \ / .\
SOZNH2  O i CONH2 0 170  0 COON S02NH2 Rt70 COON  / 0
vo 0 \ CONHZ I f S ,'' COON  i Rno CONH2 S N CONHZ S S
CONH2  5 COOH SOZNH2 S I \ / \ \ COON  S  S02NHZ Rt7o
S W70  



S no / I \ \ CONHZ i i S i Rno CONH2,  COOH ,  OH / \
/ 1 \ NH2 N  N a~ eN R~ OH R, .. ' R .. NH2  COON  Cr
OON 00. COON \ / \ NH  N a N  a / %Ra N \ % / / \
CONH2  - I \ COOH N ~.  10 R COON Ra / r \ N/ f \
O2NH2 N Ra CONH2 Ra Ra SO H2, WO 2004/065367
PCT/CA2004/000018  80 N Rnu OOH Ro N no ONHZ  COOH R N
N Rpro co, COON R~ R/ ! i . N v \ ~ ' O CONHZ R COOH
ND, -COON R' N~ NHZ  N COON R  N N  



R R  / S ~VN / ~N \ NHZ RN-~ NHZ  N RN O N  R RQ/M R
e,N O, R N. N-N ,N-If RoN OH  OH NN \ OOFi RN ~CL4oNJN
R N N  N no  N N/ l \\ Rai N COOH R R  CONHZ R R770
COOH WO 2004/065367 PCT/CA2004/000018  81 N  N I N ~
COON  \ 170 CONHZ R~ -" ft17D ~N O N I 1  RO R CONHZ
Ro'  RO'N N 'y-COON RO'N O COOH' R' N S N 



COOH  N N ~--NH Ra 1 N I ~ I \ \ 3 Z N //S /yN I \ \
Ra '~\ r l NH  NHZ RO Rq \ q I  AT- N~  ROAN I R `N
"N, NH RO' N 11 Z  H N I\ \ N N-N RO NJ NHZ  PJC? IN J
ROI" N N  I \ `' N RIO le, / I \ "NRO/YN~JJ  O/ aN_N
Ra'N-N  t/N N COON p I \ / /N O I \ CONH2  COON 1 N '
N o~I O I \ COON Rfvo  . CONHZ 



R10 COOH WO 2004/065367 PCT/CA2004/000018  82 N  -Ile
170 N  CONHZ COOH  no CONHZ  N N N  S \ CON HZ / \
CONHZ  COOH - N 170 COOH -\ S ( \ \ CONH2  Rno COOH
R170  N CONH2  5 wherein all shown cyclic groups are
optionally substituted with R160; most preferably  1
or 2 substituents selected from fluorine, chlorine,
bromine, OH, methoxy, ethoxy,  amino, NH(CH3), methyl,
ethyl, 1-propyl and n-propyi; 10 wherein R170 is each
independently defined as hereinbefore; preferably R170
is  defined as H, F, -CH3, -CH2CH3, -CF3, or
cyclopropyl ; most preferably H, F, -CHs, or  -CH2CH3;
and wherein R is each independently defined as
hereinbefore; preferably R is defined  15 as H,
(C1.6alkyl), (C3$)cycloalkyl or
(C1-4)alkyl-(Cs6)cycloalkyl; most preferably H or
methyl. 



Most preferably, Q1 and Q2 are independently selected
from: N S \ I O NH pNFi \ R ro Rno  S~ $oMeHo;  ~ OH 0
NH, WO 2004/065367 PCT/CA2004/000018  83 Nj lin, N 0
N-={ / OH  OH 0 OH NH, N=/ 0 \ 0 ' Y . OH N O COON ` /
\ \ COOH RQ Rno N / \ \ CONHZ   no R R COON Rno  \
;/NIfl\ CO OH R' CONHZ ~ Rno. COON  N, \  /N R"o  N
CONH, R 5 R Rno CONHZ wherein all shown cyclic groups
are optionally substituted with R10; most preferably
1 or 2 substituents selected from fluorine, chlorine,
bromine, OH, methoxy, ethoxy,  amino, NH(CH3), methyl,
ethyl, i-propyl and n-propyl; - - - 10 wherein R170 is
each independently defined as hereinbefore; preferably
R70 is  defined as H, F, -CH3, -CH2CH3, -CF3, or
cyclopropyl ; most preferably H, F, -CH3, or  -CH2CH3;
and 



15 wherein RO is each. independently defined as
hereinbefore; preferably e is defined  as H,
(Ci-6alkyl), (Cu)cycloalkyl or
(Ci.4)alkyl-(C3.3)cycloalkyl; most preferably H or
methyl. WO 2004/065367 PCT/CA2004/000018  84 In case
Q'a or QZa is a phenylene or Hetaryl group, preferred
substituents of this  group are selected from
(C1.3)alkyi and (C1.3)alkoxy, especially from methyl,
ethyl,  methoxy, ethoxy. In the case where Q'a or Q2x
is phenylene, the subsituent is  preferably in
meta-position to Q'b, in case q = 1, or to Q2b, in
case qb = 1; or to Q", 5 in case q = 0, or to Q26, in
case qb = 0, respectively. Thus, most preferred groups
Q'  and Q2 which are substituted are for example: 01 O
N  1 F n o no F ~ \ O  kR N \,ro O OH 0 OH 0 OH 0 OH
COON  N vo  COOH  10 wherein R10 is each independently
defined as hereinbefore; preferably R"0 is  defined as
H, F, -CH3, -CH2CH3, -CF3, or cyclopropyl ; most
preferably H, F, -CH3, or  -CH2CH3;. 15 Hereinafter
preferred groups N(Rsa)Rea and N(Rb)Rb are described
for those cases  wherein either L or Z, or both L and
Z are defined as follows: R7a 8a L is N(Rsa)Rsa
wherein R6a is:wa Q' R7b Feb  Z is N(R6b)R6b wherein
R6b is: 



Therefore, according to this embodiment examples of
very preferred groups L and Z,  20 in case qa is 1,
are independently selected from the group consisting
of: WO 2004/065367 PCT/CA2004/000018  85 ~ OMe OMe  1H
1, H N H OMe H / We  --+ N COOH - HT COOH HN CONH, 1
-1 HN H / \ O / \ COON \  OH OH Rr'o CH  r r r  H H~
-08 / \ R+ro I R+m /p / - OH OH OH  OH, 0 O O~NHz N~
zN~D  N/ g H / H p ;gyp ~`` ~ ~ p N OH OH OH  H V  r r
r , P %-OH 0  HN OH N' p H < 00-OH  HN N HN / H .  H \
I I R9~N  ?/\OM O O~ 0 HN 'o 



rj OH r i IOH OH COON  N-R N-R NR  o N~ I I Rc R4~N
COON r COON, COON , CONH2 CONHi r CONN.,  H N N  R9" N
Rg- H~ N  / I \ Rlm R170 CONHZr 0 OH 0 OHr >  HCOOH WO
2004/065367 PCT/CA2004/000018  86  N N.R  RiN N N.R N
R0--N  Rno Rua \ Rfm Rno Rna  O NHz O OH O OH NH, O
NH, N r r r r r  N /RN HN' HN  Rfm Rfm Rfm Rfm Rfvo O
OH OO OH r N O NHz r \^/O NH, r ry O OH  R \ H .R T
ry~ R  N Rg-N Ny R9-N N ~- N  \ Ruo \ Rno \ Rno \ Rim
Rfm  



0 OH 0 OH 0 OH 0 OH 0 OH r r r r  NN N.H N.HN.CHaNN N
CH,`, H  HN .R H \ -R Rs N RlNR9lN _ Rfm Rno Rfro Rno
Rfm  0 OH 0 OH r O OH 0 OH O OH  r r r H /'N-CH, CH R
H R H M Ni  N  -~-N \ Rno Rfm Rfm \ Rfm \ Rna  aj O CH
r O OH r O OH r O OH O OH  NN ,CHa NICH3 N'R N' 9csz N
RV N R-' R--N R  0  \ Rfm \ Rna Rno \ Rfeu \ Rno  OH r
0 OH 0 OH r 0 OH r 0 OH r WO 2004/065367
PCT/CA2004/000018  87 I (^1 /~ q  (0 N  R-, N R9.-N N
\ RR0 \ Rna \ R'ro \ Rno \ Rim  0 OH 0 OH 0 OH 0 OH 0
ON t \c a / P  N NN  



R \I Rim WM   0 CH O OH COON 0 OH 0 OH  N NN ~NN NN R
~N.R H~N H  R` - R9" \ gm \ Rn0 \ R^ \ M"  / NH O OH O
OH O OH N=N gfN  N /~N 'Cp RAN R8.-N s wherein all
shown cyclic groups are optionally substituted with
R160; most preferably  I or 2 substituents selected
from fluorine, chlorine, bromine, OH, methoxy, ethoxy,
amino, NH(CH3), methyl, ethyl, i-propyl and n-propyl;
10 wherein R170 is each independently defined as
hereinbefore; preferably Rt70 is  defined as H, F,
-CH3, -CHZCH3, -CF3, or cyclopropyl ; most preferably
H, F, -CH3, or  -CH2CH3; and wherein R is each
independently defined as hereinbefore; preferably R is
defined  15 as H, (C1-salkyl), (C36)cycloalkyl or
(C1.4)alkyl-(C3.3)cycloalkyl; most,preferably H or
methyl.  WO 20041065367 PCT/CA2004/000018  88 Examples
of preferred groups Z, in case qa is 0, are
independently selected from the  group consisting of.
N N.  N- N 



- ' -'~ f 'OH H ff H PNH H OCH H H OCH HH  Oci a  I O
2 O a 0 O a O -N --N N N 0 o N NN 0--\ *2o H H H H H
OH O NHZ OCHa NHZH  5 0 0 0  0 H   HH O H H ~OH O/T~ 0
0 H N  P  H N O NH O NH . 0 i 0 NH O~ O H PN, I o 2  N
H  and i 10 Hereinafter, preferred groups N(R5a)R6a
and N(R5b)Rob are described for those  cases wherein
either L or Z, or both L and Z are defined as follows:
R7a R8a Rfia  L is N(R5a)Ra wherein Rfia is: Q  y2 R7b
Rab R'b  Z is N(R5b)R6b wherein R6b is: N~ 1'3
Therefore, according to this embodiment L and Z are
more preferably independently 



WO 2004/065367 PCTICA2004/000018  89 selected from the
group consisting Of. N ~v H  N 0 H HNH  H ~. _ Rno Rno
NH2 COOH NO2 COON  H NN  H Ni  HN N O NH H  O 170 Riro
Rnu OH OH  COON O O  H NJ N H N 0 NHH Rno R170 Rno  OH
OH OH  O O 0 N N N N~F N`HNH NH  N JNRa N..R  N N-Ra
N-N-RQ 0- 3COOH HOOC COON HOOC 



WO 2004/065367 PCT/CA2004/000018  90 . -rw 1  ~(t~.
HN HN HN HN NH  H O NH 0 NH 1. a N / NCR  N o  N/ lRa
NRCOOH HOOC COON HOOCJ .,  - /N N O  JNH O 0. H N  /
N~ f1\N CRa N /  / N~Ra N N  70 Rt70 \ / Rt7o Rnn
COOH HOOC COOH HOOC , i .. I HN HN HN HN  NH NH  0 H 0
t NH 0 ~N a  0 /-N,Ra 0 1 a R N N-R N NI~N.R N  R170
Rno Rno R77u  CONH2 H2NOC CONH2 H2NOC  O 



O O  ). 0 NH HN O NH N~N-R N =N R 0 NH 0 NH N N/  \
Rt7o Rno CONH2 H2NOC COOH HOOC I I , f WO 2004/065367
PCT/CA2004/000018  91 NN H fH HH NH  NH O ~p NLO O  N
0 COON HOOC COON HOOP  , , HN Hl HN- HN  N,H 0NH
b~l!!!Ai~ O NH  if NO n pro ~  R . \  COON COON HOW
COOH ,.  HN`~-~ HN ?t" HN--- NH NH WH O NH 0 N  / HOOC
COOH HOOC COON  O`NH O 



O OH  HN O  RoN OH Ra1 OH I N~ a O O - R WO
2004/065367 PCT/CA2004/000018  92 1 f'N HN =   HN O NH
~(y/~~/ HN HN  ~~`NH  O NH DNH  S OH o ~so sJh SJP HN
HN  H - FIN H 0 NH  O H O NH N N I  N-N N/ Q H H CJ
COOH NH2  H HN : N-H ~9 rH N  o O H N-R  



/ O YS / \ COON HZN , and 5 wherein all shown cyclic
groups are optionally substituted with R160; most
preferably 1 or 2 substituents selected from
fluorine,-chlorine, bromine; OH, methoxy, ethoxy,  -
amino, NH(CH3), methyl, ethyl, i-propyl and n-propyl;
wherein R170 is each independently defined as
hereinbefore; preferably R170 is 10 defined as H, F,
-CH3, -CH2CH3, -CF3, or cyclopropyl ; most preferably
H, F, -CH3, or  -CHZCH3; and wherein R is each
independently defined as hereinbefore; preferably RQ
is defined  as H,.(C1.3alkyl), (C3.6)cycloalkyl or
(C1.4)alkyi-(C3.3)cycloalkyl; most preferably H or  15
methyl. WO 2004/065367 PCT/CA2004/000018  93 R.
Preferably R2 is R21, wherein R2t is a phenyl or Het
selected from the group of  formulas 5 o N NL  o O  O
S \=1V S `,  --\ --\N --~N N k/ NH 2  N / ~N f N '\  N
N  J J H  



L t N H N CH3  CH3  8 S and wherein said R21 is
optionally substituted with R150 \ \ N  A very most
preferred definition of R2 is N s J WO 2004/065367
PCT/CA2004/000018  94  0 1 s N \  s or N all of which
maybe unsubstituted or substituted as  NH2 defined.
In the case R2 as defined above. is substituted, it is
preferably substituted with 1, 2 or  3 substituents
selected from: 5 -1 to 3 substituents selected from
halogen; - one of each substituent selected from: NO2,
cyano, azido; and  -1 to 2 substituents selected from:
a) (C1,,)alkyl or (C1A)alkoxy, both optionally
substituted with OH, O(C1-4)alkyl,  S02(C14 alkyl); I
to 3 halogen atoms, amino, NH(CH3) or N(CHg)2); 10 b)
NR11tR'12wherein both R117 and R1'2are independently
H, (C1_4)alkyi, or R112 is  (Ca7)cycloalkyl,
(C14)alkyl(C3.7)cycloalkyl, phenyl, benzyl; or both
8111 and R112  are covalently bonded together and to
the nitrogen to which they are attached to  form a
nitrogen-containing heterocycle, each of said alkyl,
cycloalkyl, alkylcycloalkyl, phenyl and benzyl, being
optionally substituted with halogen or.,  



15 -OR?" or N(R2h)2, wherein each R2h is independently
H, (C1.4)alkyl, or both R21  are covalently bonded
together and to the nitrogen to which they are
attached to  form a nitrogen-containing heterocycle;
c) NHCOR717 wherein R177 is (C1.4)alkyl, O(C14)alkyl
or O(C3.7)cycloalkyl; and  e) CONH2, CONH(C1.4alkyl),
CON(Ct-4alkyl)2: 20 Most preferred substituents of R2
are selected from:  - 1 to 2 substituents selected
from fluorine; - one of each substituent selected
from: chlorine, bromine, NO2, cyano; and  - 1 to 2
substituents selected from: 25 a) methyl,
trifluoromethyl, ethyl, n-propyl, i-propyl, methoxy,
trifluoromethoxy,  ethoxy, n-propoxy or i-propoxy,
wherein said methyl, ethyl, n-propyl, 1-propyl,
ethoxy, n-propoxy and i-propoxy are optionally
substituted with OH, methoxy,  amino, NH(CH3) or
N(CH3)2; WO 2004/065367 PCT/CA2004/000018  95 b)
NR"'R12 wherein both R"' and R12are independently H or
methyl, or R12 is  phenyl or benzyl; c) NHCOR"'
wherein R'17 is methyl or methoxy; and e) CONH2,
CONH(CH3), CON(CH3)2 _  5 R3.  R3 is preferably
selected from (Cs.7)cycloalkyl, (CS_7)cycloalkenyl,
(CS_10)bicycloalkyl,  (Cs_1o)bicycloalkenyl, or HCy
wherein said groups are. unsubstituted or mono- or 10
disubstituted by halogen, hydroxy, C1.4alkyl and/or
O-C14alkyl, wherein the alkyl  groups may be
fluorinated. Most preferably R3 is cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl,
or a group selected from: and O  



15 wherein all said cyclic groups are unsubstituted or
substituted by fluorine, C13alkyl or  CFs. The very
most preferred meaning of R3 is cyclopentyl, or
cyclohexyl.  20 R4a. Rob, R5: Preferably R4a, Rob, R5
each are independently H, hydroxy, halogen, cyano,
nitro;  carboxyl, (C,4)alkyl, Us, (C1.4)alkoxy,
-0-(Ca.,)cycloalkyl, -0-(C13)alkyl (C3 i)cycloalkyl,
-0-aryl, -O-(C1.3)alkyl-aryl, -0-Het,
-O-(C13)alkyl-Het, NRN'RNZ, or  COR, NRN2COR,
CONRNZR"', NRN3CONRN'RNZ, in particular
NHCO(C1.4)alkyl or  25 CONHR"', NHCONHRN'; wherein R,
RN', RNZ RN3 are as defined; preferably R, RNI are
independently of  each other H, (C1.4)alkyl, aryl,
(C13)alkyl-aryl, wherein aryl is preferably optionally
substituted phenyl; and preferably RNZ, RN3 are H or
methyl; wherein all said alkyl.  groups, including
alkoxy, may be mono-, di- or trisubstituted by
fluorine or mono- 30 substituted by chlorine or
bromine. WO 2004/065367 PCT/CA2004/000018  96 Most
preferred substituents R42, Rob, R5 each are
independently H, hydroxy, halogen,  cyan, nitro,
methyl, CF3, methoxy, carboxy, amino, -NMe2, -CONH2,
-NHCONH2,  -CO-NHMe, -NHCONHMe,--CO-NMe2 or -NHCONMe2;
in particular H, methyl or  methoxy. Preferably R4a is
H or methyl. Very most preferably at least two of the
5 substituents selected from R4, Rob, R5"are H.  R":
The substituents e are preferably each defined as I
to4 substituents  independently selected from: 10 - I
to 3 substituents selected from halogen; - one of each
substituent selected from: NO2, cyano, azido; and  -1
to 3 substituents selected from: a) (C14) alkyl,
(C3.7)cycloalkyl, (C2.4)alkenyl, (C2.4)alkynyl,
(C1s)alkyl-(C3.7)cycloalkyl,  all of which optionally
being substituted with R150; 



.15 b) OR; e) N(RNz)RN1;'  f) N(RN2)CORc;  j) COOR(;
k) CON(RN2)R"'; 20 1) phenyl, Het, (C1.3alkyt)phenyl
or (Ciaalkyl)Het; wherein Het is selected from furan,
tetrahydrofuran, thiophene, tetrahydrothiophene,
tetrahydropyran, pyridinyl, azetidine, pyrrolidine,
piperidine, piperazine, morpholine,  thiomorpholine,
homopiperidine and homopiperazine; 25 wherein said
RN1, R and/or R are optionally substituted with R150
as defined.  RtsO. R150 is preferably defined as I to
4 substituents independently selected from:  -1 to 3
fluorine-substituents; 30 - one of each substituent
selected from: chlorine, bromine, iodine, NO2, cyano,
azido;  and -1 to 3 substituents selected from: a)
(Cia) alkyl, CF3, (C3.3)cycloalkyl, (CI-3)
alkyl-(C3$)cycloalkyl, all of which optionally
substituted with R160; WO 2004/065367
PCT/CA2004/000018  97 b) OR; e) N(RN2)R"t  f)
N(RN2)CORc;  )) COOR; 5 k) CON(RN2)RN1; wherein said
RN1, Rc and/or R are optionally substituted with R160
as defined.  8160. 1.0 R18D is preferably defined as
1, 2 or 3 substituents independently selected from:  -
1, 2 or 3 fluorine substituents; and 



- one of each substituent selected from chlorine,
bromine, Iodine, ON, nitro, methyl,  trifiuoromethyl,
ethyl, n-propyt,1-propyl, COON, COOCH3, OH, OCH3,
OCF3, NH2,  NHCH3, N(CH3)2, SO2NH2, NHCOCH3,
SO2NH000H3, CONH2, CONHCH3 and 15 CON(CH3)2.  R. Rc:
Preferably R, R are independently selected from
(C1.4)aikyl, (C3.3)cycloalkyl,  20
(C13)aikyl-(C3.3)cycloalkyl, phenyl, benzyl, Net,
(C1a)alkyl-Het; all of which are  optionally
substituted as defined; and R may also be, H. RN7 RN2
RN3 RN4: 25 RN1 is preferably selected from H,
(C1.4)alkyl, (C3.3)cycloalkyl, (C1a)alkyl-
(C3.3)cycloalkyl; phenyl, benzyt, phenytethyl, Net,
(C1.3)alkyl-Het; wherein said  alkyl, cycloalkyl,
alkyl-cycloalkyl, phenyl, benzyl, phenylethyi, Not and
alkyl- Het are optionally substituted as defined; and
30 RN2, R"3, RN4 are independently selected from H,
methyl, ethyl, n-propyl, t-propyi,  cyclopropyl,
cyclopropylmethyl; all of which being optionally
substituted with  methyl, fluorine, carboxy or
methoxycarbonyl; and/or wherein said ethyl, n- propyl
or 1-propyl, but preferably not the C-atom thereof
directly bonded to the  N-atom, is optionally
substituted with hydroxy, methoxy, amino, -NH(CH3)  35
and/or-N(CH3)2; and WO 2004/065367 PCT/CA2004/000018
98 in the case a) of a group N(RN2)R"'', RN2 and R" or
b) of a group NR"'-N(RN2)R"', RN3 and RN', or RN2 and
R"' 5 may be covalently bonded together to form a 5-,
6- or 7-membered saturated  heterocycle which may have
additionally one heteroatom selected from 0, N, and S,
wherein said heterocycle is optionally substituted as
defined. Included within the scope of this invention
are all compounds of formula I as  10 presented in
Tables 1 to 8. 



Preferred compounds according to this invention are
listed in the tables. Particularly  compounds of these
tables are preferred which show an IC50 value of below
200 nM,  as for example those compounds included in
the claims 51, 52, 53, 54 and 55. 15 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 described  20 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 dependent  25 RNA polymerase assay.
When a compound of formula (I), or one of its
therapeutically acceptable salts, is  employed as an
antiviral agent, it is administered orally, topically
or systemically to  mammals, e.g. humans, cattle,
pigs, dogs, cats, rabbits or mice, in a vehicle 30
comprising one or more pharmaceutically acceptable
carriers, the proportion of  which is determined by
the solubility and chemical nature of the compound,
chosen  route of administration and standard
biological practice. For oral administration, the
compound or a therapeutically acceptable salt thereof
35 can be formulated in unit dosage forms such as
capsules or tablets each containing WO 2004/065367
PCT/CA2004/000018  99 a predetermined amount of the
active ingredient, ranging from about 25 to 500 mg,
in a pharmaceutically acceptable carrier. For topical
administration, the compound can be formulated in
pharmaceutically  5 accepted vehicles containing 0.1
to 5 percent, preferably 0.5 to 5 percent, of the
active agent. Such formulations can be in the form of
a solution, cream or lotion.  For parenteral
administration, the compound of formula (I) is
administered by either  



intravenous, subcutaneous or intramuscular injection,
in compositions with 10 pharmaceutically acceptable
vehicles or carriers. For administration by injection,
it is  preferred to use the compounds in solution in a
sterile aqueous vehicle which may  also contain other
solutes such as buffers or preservatives as well as
sufficient  quantities of pharmaceutically acceptable
salts or of glucose to make the solution  isotonic. 15
Suitable vehicles or carriers for the above noted
formulations are described in  pharmaceutical texts,
e.g. in "Remington's The Science and Practice of
Pharmacy",  19th ed., Mack Publishing Company, Easton,
Penn., 1995, or in "Pharmaceutical  Dosage Forms And
Drugs Delivery Systems", 6th ed., H.C. Ansel et al.,
Eds., 20 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 optimum
25 effect under the circumstance is reached. In
general, the compound of formula I is  most desirably
administered at a concentration level that will
generally afford  antivirally effective results
without causing any harmful or deleterious side
effects.  For oral administration, the compound or a
therapeutically acceptable salt is 30 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 at a dosage  of 10 mg to
150 mg per kilogram of body weight per day, although
the 35 aforementioned variations will occur. A dosage
level that is in the range of from WO 2004/065367
PCT/CA2004/000018  100 about 10 mg to 100 mg per
kilogram of body weight per day is most desirably
employed in order to achieve effective results. When
the compositions of this invention comprise a
combination of a compound of  



5 formula I and one or more additional therapeutic or
prophylactic agent, both the  compound and the
additional agent should be present at dosage levels of
between  about 10 to 100%, and more preferably between
about 10 and 80% of the dosage  normally administered
in a monotherapy regimen. When these compounds or
their pharmaceutically acceptable salts are formulated
10 together with a pharmaceutically acceptable
carrier, the resulting composition may  be
administered in vivo to mammals, such as man, to
inhibit HCV polymerase or to  treat or prevent HCV
virus infection. Such treatment may also be achieved
using the  compounds of this invention in combination
with agents which include, but are not  limited to:
immunomodulatory agents, such as a-, p-,
ory-interferons; other antiviral 15 agents such as
ribavirin, amantadine; other inhibitors of HCV NS5B
polymerase;  inhibitors of other targets in the HCV
life cycle, which include. but are not limited to,
helicase, NS2/3 protease, NS3 protease, or internal
ribosome entry site (IRES); or  combinations thereof.
The additional agents may be combined with the
compounds  of this invention to create a single dosage
form. Alternatively these additional agents 20 may be
separately administered to a mammal as part of a
multiple dosage form. WO 2004/065367 PCT/CA2004/000018
101  Methodology and Synthesis Indole derivatives or
analogs according to the present invention can be
prepared  from known monocyclic aromatic compounds by
adapting known literature  sequences such as those
described by J.W. Ellingboe et al. (Tet. Lett. 1997,
38, 5 7963) and S. Cacchi et al. (Tet. Lett. 1992, 33,
3915). Scheme 1, shown below  wherein R', R2, Sp, Y
and L are as described herein, illustrate how these
procedures  can be adapted to the synthesis of
compounds of formula I of this invention. SCHEMEI F
F3C` /O F o HN cOOMe R2 PdCh(PPh3)2 HN COOMe  



+ Et3N 1 1(11) ~ '  1(I) R' I(iii) H COOMe
Pd(PPh3)r/YzCo' Hz/Pd cat. N I \ i  Rf 'f )._oTf R3
I(w)  7- Y Spacer attachment (as a precursor of R3) sp
COOMe  N \ R2 / a) spacer attachment 3 - b)
deprotection of spacer  R I(v) c) L coupling  d) NaOH
e) optionally coupling a) NaOH with group (precursor)
Z  b) optionally coupling with group (precursor) Z
Compound of formula 1.1  10 In carrying out the route
illustrated in Scheme 1, a suitably protected form of
3- trifluoroacetamido-4-iodobenzoic acid I(i) is
reacted with an alkyne I(ii) in the '  presence of a
metal catalyst (e.g. a palladium metal complex such as
PdCl2(PPh3)2,  Pd2dba3, Pd(PPh3)4 and the like), a
base (Et3N, DIEA and the like or an inorganic WO
2004/065367 PCT/CA2004/000018  102 



basic salt including metal carbonates, fluorides and
phosphates), and optionally in  the presence of an
additional phosphine ligand (triaryl or
heteroarylphosphine, dppe,  dppf, dppp and the like).
Suitable solvents for this reaction include DMF,
dioxane,  THF, DME, toluene, MeCN, DMA and the like at
temperatures ranging from 20 C to 5 170 C, or
alternatively without solvent by heating the
components together.  Alternatively, the
cross-coupling reaction can be carried out on a
suitably protected  form of 3-amino-4-iodobenzoate and
the amino group can be trifluoroacetylated in  the
subsequent step as described by J.W. Ellingboe at al.
(Tet. Lett. 1997, 38, 7963).  Reaction of the above
diarylalkynes 1(iii) with an enol triflate or
equivalent under 10 cross-coupling conditions similar
to those described above gives after hydrogenation  of
the double bond, indole derivatives I(iv). Enol
triflates are known and can be  prepared from the
corresponding ketones by following known literature
methods (for  example, cyclohexene triflate can be
prepared from cyclohexanone, triflic anhydride  and a
hindered organic base such as
2,6-di-tert-butyl-4-methylpy(dine). The 15
hydrogenation of the double bond originally present in
R3 can be carried out with  hydrogen gas or a hydrogen
donor (ammonium formate, formic acid and the like) in
the presence of a metal catalyst (preferably Pd) in a
suitable solvent (lower alkyl  alcohols, THF etc.).
The indole derivative I(iv) is then alkylated on
nitrogen with an appropriate spacer  20 (Sp) and
further elaborated if necessary to give N-alkylated
indole carboxylates  where Y, Sp and L are as defined
herein. Finally, following hydrolysis of the indole
ester protecting group, the resulting  carboxyindole
derivative is converted to compounds of formula I by
coupling with the  appropriate Z group. Condensation
of the 6-indolecarboxylic acid with amines or 25
alcohols can be accomplished using standard amide bond
forming reagents such as  TBTU, HATU, BOP, BroP,-EDAC,
DCC, isobutyl chloroformate and the like, or by- - -
-- activation of the carboxyl group by conversion to
the corresponding acid chloride prior to condensation
with an amine. Any remaining protecting group is
removed  following this step to give compounds of
formula I.I. 



30 Alternatively, compounds of formula 1.1 can be
prepared by elaboration from a pre- existing indole
core by following adaptations of literature procedures
as described,  for example, by P. Gharagozloo at al.
(Tetrahedron 1996, 52, 10185) or K. Freter (J.  Org.
Chem. 1975, 40, 2525). Such a methodology is
illustrated in Scheme 2: WO 2004/065367
PCT/CA2004/000018  103 SCHEME 2  Ixol ' '/ 7 2(ii) N
COOH  H COON (as a precursor of R3) / KOH or NaOMe or
W 3 then HZ / Pd cat. R 2(iii) 2(i) Y  1. McOH / SOCIZ
~N COOMe Sp Br--< 1;;;:;;;:: N COOMe  2. Br2 source I
/ 2. Br I /  Rs 2(iv) R3 2(v) 1. BuLi / -78 C 2.
R'3SnC1 1. BuLi /-78 C  or ZnC12 or B(OR')3 2. or
R.SnCl 132-B(OH)2  orZnCI2 or or  R2 B(OH)2 H or
B(OR')3 R2-SnR'3 or N COOMe then catalyst / base
RZ-SnR'3 M R2-X catalyst / base  catalyst / base R3 M
= R'3Sn, CIZn, 



2(vi) B(OH)2 or B(OR)2 Y  RZ-X ~-L  catalyst / base
Spy COOMe  N RZ  H COOMe .z 1, linker attachment RZ /
_ R3 v)  2. functionallzatlon I(  R3 of linker if
necessary 2(vii) NaOH then functionalization compounds
of formulae 1.1  In carrying out the route illustrated
in Scheme 2, commercially available 6 5
indolecarboxylic acid 2(i), which can also be prepared
according to the method of S.  Kamiya at al. (Chem.
Pharm. Bull. 1995, 43, 1692) is used as the starting
material.  The indole 2(i) is reacted with a ketone
2(ii) under basic or acidic aldol-type  conditions.
Suitable conditions to affect this condensation
include strong bases such WO 2004/065367
PCTICA2004/000018  104 as alkali metal hydroxides,
alkoxides and hydrides in solvents such as lower alkyl
alcohols (MeOH, EtOH, tertBuOH etc.), THF, dioxane,
DMF, DMSO, 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 5 acids or both. Appropriate
conditions include mixtures of AcOH and aqueous
phosphoric acid at temperatures ranging from 15C to
120 C. The carboxylic acid group is then protected in
the form of an ester (usually lower  



alkyl) using known methods. Halogenation (usually
bromination, but also iodination)  of the 2-position
of the indole 2(iii) gives 2(iv). Suitable
halogenating agents 10 include, for example, elemental
bromine, N-bromosuccinimide, pyridine tribromide,
dibromohydantoin and the corresponding iodo
derivatives. Suitable solvents for this  reaction are
inert to reactive halogenating agents and include for
example  hydrocarbons, chlorinated hydrocarbons (DCM,
CCI4, CHCI3), ethers (THF, DME,  dioxane), acetic
acid, ethyl acetate, IPA, and mixtures of these
solvents. Reaction 15 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. Left.  1997, 38, 3871). The
2-bromoindole derivatives 2(iv) can be converted to
fully substituted key  intermediates 1(v) by different
sequences: (1) Trans-metallation of the 2 20
bromoindole to tin, boron, zinc species and the like,
followed by cross-coupling  reaction with aryl or
heteroaryl halides under transition metal catalysis as
described  in scheme I gives indole derivative 2(vii)
which can then be elaborated on nitrogen  as described
in scheme 1 to give key intermediate 1(v). In this
approach, the indoleic  NH is optionally protected
with known protecting groups such as BOC, MOM, SEM,
25 SO2Ph and the like. The protecting group is removed
at a later stage of the sequence, prior to linker
attachment. The conversion of 2-bromoindole
derivatives - - -- - 2(iv) to the corresponding
organotin species 2(vi) is carried out via initial low
temperature (usually -78  to -30 C) halogen-metal
exchange using an alkyllithium  reagent (e.g. nBuLi or
ter- BuLi) or using lithium metal. The transient
2-lithioindole  .30 species is then trapped with a
trialkyltin halide (e.g.. nBu3SnCl or Me3SnCl) or a
borate ester (e.g. trimethyl or trilsopropyl borates).
Alternatively, the lithioindole  intermediate can be
trapped with zinc chloride to form the corresponding
organozincate which can also undergo transition
metal-catalyzed cross-coupling with  aromatic and
heteroaromatic halides or triflates as described, for
example, by M. 35 Rowley (J. Med. Chem. 2001, 44,
1603). Alternatively, species such as 2(vi) where WO
2004/065367 PCTICA2004/000018  



105 the indoleic NH is masked with a protecting group,
can be generated directly from  2(1ii) by ester
formation followed by indole NH protection and
abstraction of the 2-H  proton with strong base (e.g.
alkyllithiums, alkalimetal amides) followed by trans-
metallation. Alternatively, 2-bromoindole 2(iv) can be
cross-coupled directly to aryl 5 and heteroaryl
stannanes or boronic acid derivatives to give 2(vii)
directly. Boron or  tin organometallic species are
from commercial sources or can be prepared by
standard literature procedures. (2) In a second
approach, 2-bromoindole 2(iv) is first  elaborated on
nitrogen to give 2(v) which is then cross-coupled to
R2 to give the  same intermediate 1(v) as described
above. 10 Cross-coupling with organoboron reagents can
be carried out by any variations of  the Suzuki
cross-coupling reaction reported in the literature.
This usually involves  the use of a transition metal
catalyst (usually Pd), triaryl or
triheteroarylphosphine  ligands, an additive such as
an inorganic chloride (e.g. LiCI), and a base (usually
an  aqueous inorganic base such as sodium or potassium
carbonate or phosphate). 15 The reaction is usually
carried out in an alcoholic solvent (EtOH), DME,
toluene, THF  and the like at temperatures ranging
from 25 C to 140 C. Cross-coupling with tin reagents
can be carried out by any variations of the Stille
cross-coupling reaction reported in the literature.
This usually involves the use of a  transition metal
catalyst (usually Pd), triaryl or triheteroaryl
phosphine ligands, and 20 an additive such as an
inorganic chloride (e.g. LiCI) or iodide (e.g. Cut).
Suitable  solvents for this reaction include toluene,
DMF, THF, DME and the like.at  temperatures ranging
from 25 C to 140 C. Intermediate 1(v) is then
converted to  compounds of formula 1.1 as described
for-Scheme 1. Reaction conditions to alkylate the
nitrogen of an indole derivative are well known to  25
those skilled in the art and include the use of strong
bases such as alkali metal  hydrides, hydroxides;
carbonates; amides, alkoxides and alkylmetals, in the
appropriate solvent (such as THF, dioxane, DME, DMF,
MeCN, DMSO, alcohols and  the like) at temperatures
ranging from -78 C to 140 C. An electrophilic form of
Sp  



is used for the alkylation of the indole anion. Such
electrophilic species include 30 iodides, bromides,
chlorides and sulfonate esters (mesylate, tosylate,
brosylate or  triflate). WO 2004/065367
PCTICA2004/000018  106 EXAMPLES  The present invention
is illustrated in further detail by the following
non-limiting  examples. All reactions were performed
in a nitrogen or argon atmosphere. 5 Temperatures are
given in degrees Celsius. Flash chromatography was
performed  on silica gel. Solution percentages or
ratios.express a volume to volume  relationship,
unless stated otherwise. Mass spectral analyses were
recorded using  electrospray mass spectrometry.
Hereinbefore and hereinafter the following
abbreviations or symbols are used: 10 AcOH: acetic
acid BOC or Boc: tent-butyloxycarbonyl BOP:
benzotriazole-1 yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate  BroP: Bromo
tris(dimethylamino)phosphonium hexafluorophosphate 15
Bu: butyl Cbz carbobenzyloxy carbonyl;  DBA:
dibenzylideneacetone; DBU:
1,8-diazabicyclo[5.4.0]undec-7-ene  DCC:
1,3-Dicyclohexyl carbodiimide 20 DCM: dichloromethane
DEPC: diethyl pyrocarbonate;  DIEA:
diisopropylethylamine;  DMAP:
4-(dimethylamino)pyridine;  DME: dimethoxyethane; 25
DMF: N,N-dimethylformamide;  



DMSO: dimethylsulfoxide; dppe:
1,2-bis(diphenylphosphino)ethane  dppf:
1,1'-bis(diphenylphosphino)ferrocene  dppp:
1,2-bis(diphenylphosphino)propane  30 DTT:
dithiothreitol EDAC: see EDC EDC:
1-(3-dimethylaminopropyl)-3-ethyl carbodiimide
hydrochloride  EDTA: ethylenediaminetetraacetate ES-:
electro spray (negative ionization)  35 ES': electro
spray (positive ionization) WO 2004/065367
PCT/CA2004/000018  107  Et: ethyl; Et2O: diethyl
ether;  EtOAc: ethyl acetate;  EtOH: ethanol 5 Fmoc:
9-Fluorenylmethyloxycarbonyl HATU:
O-(7-azabenzotriazol-1-yl)-N,N,N',
N'-tetramethyluronium  hexafluorophosphate HBTU:
O-Benzotriazol-1-yl-N,N,N;M tetramethyluronium
hexafluorophosphate  HOAT:
1-hydroxy-7-azabenzotriazole 10 HOBt:
1-Hydroxybenzotriazole HPLC: high performance liquid
chromatography;  IPA: isopropyl acetate 'Pr. isopropyl
'PrOH: isopropanol  15 Me: methyl; MeCN: acetonitrile;
MeOH: Methanol;  



MOM: methoxymethyl; MS (ES): electrospray mass
spectrometry;  20 NMP: N-methylpyrrolidone PFU: plaque
forming units;  Ph: phenyl; RNAsin: A ribonuclease
inhibitor marketed by Promega Corporation  RT: room
temperature (approximatly 25C) 25 SEM:
trimethylsilylethoxymethyl;  TBE: tris-borate-EDTA;
..,,  TBME: tert-butylmethyl ether TBTU:
2-(1H-benzotriazol-1-yl)-N,N,N ,N'-tetramethyluronium
tetrafluoroborate;  tBu: tert-butyl; 30 TFA:
trifluoroacetic acid;  TFAA: trifluoroacetic
anhydride;  THF: tetrahydrofuran; TLC: thin layer
chromatography Tris:
2-amino-2-hydroxymethyl-1,3-propanediol  35 UMP:
uridine 5'-monophosphate WO 2004/065367
PCT/CA2004/000018  108  UTP: uridine 5'-triphosphate
Examples 1-33 illustrate methods of synthesis of
representative compounds of this  invention. 5 EXAMPLE
1 3-Cyclohexyl-2 phenylindole-6-carboxylic acid: HN
HZN~COOH HZN~COOMe I I TFAA F3C 



HN 0 j1COOMe  McOHlSOCIZ renn eflux CF3COHN COOMe
cIOTf  I ~ I PdC12(PPh3)2 Pd(PPh3)4I K2CO3  Et3N H
COON  N cOOMe N 1. HZ / Pd cat. 2. NaOH then HCI
Methyl 3-amino-4-iodobenzoate: 10
3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol) was
added to MeOH (150mL) and  SOCI2 (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 3 x with MeOH
and dried in vacuo (15.23 g). Methyl
3-trifluoroacetamido-4-iodobenzoate: 15 The aniline
derivative from above (14.53 g, 52 mmol) was dissolved
in DCM (200  .mL) and TFAA (15 mL, 104 mmol) was
added. The dark purple solution was  refluxed
overnight. Volatiles were removed under reduced
pressure and the 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): MS
(ES-) m/z 371.9 (M-H). 20
4-Phenylethynyl-3-(2,2,2-trifluoro-ethanoylamino)-benz
oic acid methyl ester:  The iodide from above (0.742
g, 2 mmol), phenylacetylene (0.37 mL, 3.9 mmol, 1.7
equivalent) and Et3N (6 ml-) were charged in a dry
flask under argon. PdCI2(PPh3)2 WO 2004/065367
PCT/CA2004/000018  109 (0.241 g, 0.3 mmol) was added
and the mixture was stirred at room temperature until
judged complete by HPLC analysis (-5 h). The reaction
mixture was concentrated to  '/2 volume under reduced
pressure and diluted with water (80 mL). The mixture
was  



extracted with EtOAc (3 x 100 mL) and the organic
extract washed with 5% HCI (100 5 mL), after (100 mL)
and brine (40 mL). After drying over MgSO4, the
residue was  purified by flash chromatography using
20% EtOAc - hexane as eluent to give the  desired
cross-coupled alkyne as a tan solid (0.442 g): MS
(ES') m/z 348.0 (MW).
Methyl3-(cyclohexenyl)-2-phenylmdole 6-carboxylate: A
flame-dried flask was charged with finely powdered
anhydrous K2CO3 (0.153 g, 1.1  10 mmol) and the alkyne
derivative from above (0.390 g, 1.1 mmol). Dry DMF (4
mL)  was added and the suspension degassed with a
stream of argon. The enol triflate  derived from
cyclohexanone, prepared following the procedure
described by A.G.  Martinez, M. Hanack et al. (J.
Heterocyclic Chem. 1988, 25, 1237) or equivalent
methods described in the literature (0.802 g, 3.3
mmol, 3 equivalents) was added 15 followed by
Pd(PPh3)4 (0.086 g, 0.07 mmol) and the mixture was
stirred for 8 h at  room temperature. DMF was removed
under vacuum and the residue purified by  flash
chromatography using DCM as eluent (0.260 g): MS (ES)
m/z 332.2 (MH').  Methyl
3-cyclohexyl-2-phenylindole-6-carboxylate: The
material from above was hydrogenated (1 atm H2 gas)
over 20% Pd(OH)2 in the  20 usual manner, using McOH
as solvent. The desired cyclohexane indole was
isolated after filtration of the catalyst: MS (ES')
m/z 334.1 (MH').
3-Cyclohexyl-2-phenylindole-6-carboxylic acid: . The
methyl ester from above (0.154 g, 0.15 mmol) was
refluxed overnight in a  mixture of MeOH (10 mL) and
2N NaOH (6 mL) until complete hydrolysis had 25
occurred as shown by HPLC analysis. After cooling to
room temperature, 2N HCI (5  mL) was added followed.
by AcOH to pH 7. McOH, was removed under reduced__
pressure, water (50 mL) was added and the product
extracted with.EtOAc. The  extract was washed with
water and brine, and dried (MgSO4). Removal of
volatiles  under reduced pressure gave the title
indole carboxylic acid of example 1 as a light 30
orange solid (0.149 g): MS (ES) m/z 319 (M-H).
Following the same procedure but using
2-ethynylpyridine instead of  phenylacetylene,
3-cyclohexane-2-(2-pyridyl)indole-6-carboxylic acid
was obtained.  



EXAMPLE 2 35 Methyl 2-bromo-3-cyclohexyl-6-indole
carboxylate: WO 2004/065367 PCT/CA2004/000015  110 N /
COON H / COOH  QO H COON \ HZ (50 PS') \ \  NaOMe/MeOH
20% Pd(OH)2 WON N H COOMe H COOMe  SOC13/ McOH Pyr.Br3
Br \ \ or THE - CHCI3  IC2CO3 / Mel / DMF \ \
3-Cyclohexenyl-6-indole carboxylic acid: A 12 L
round-bottomed flask was equipped with a reflux
condenser and a  mechanical stirrer, and the system
was purged with nitrogen gas. 6-indole carboxylic  5
acid (300.00 g, 1.86 mole, 3 equivalents) was charged
into the flask, followed by MeOH (5.5 Q. After
stirring for 10 min at room temperature, cyclohexanone
(579  mL, 5.58 mole) was added. Methanolic sodium
methoxide (25% wtw, 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 10
methanol removed under reduced pressure. The residual
aqueous phase was  acidified to pH 1 with concentrated
HCI (-1.2 Q. The resulting yellowish precipitate  was
collected by filtration, washed with water and dried
under vacuum at 50 C. The  desired cyclohexene
derivative was obtained as a beige solid (451.Og, 100%
yield).  3-Cyclohexyl-6-indole carboxylic acid: 15 The
unsaturated derivative from above was hydrogenated for
20 h under 55 psi  hydrogen gas pressure over 20%
Pd(OH)2/C (10.25 g) using 1:1 THE - MeOH (2.5  



L) as solvent. After filtration of the catalyst,
volatiles were removed under reduced  pressure and the
residue was triturated with hexane. The beige solid
was collected  by filtration, washed with hexane and
dried undervacuum (356.4 g, 78% yield). 20 Methyl
3-cyclohexyl-6-Indole carboxylate (thionyl chloride
procedure): A 5 L three-necked flask was equipped with
a reflux condenser and a mechanical  stirrer, and the
system was purged with nitrogen gas. The indole
carboxylic acid  from above (300.00 g, 1.233 mole) was
charged into the flask and suspended in  MeOH (2 Q.
Thionyl chloride (5 mL, 0.0685 mole, 0.05 equivalent)
was added 25 dropwise and the mixture was refluxed for
48 h. Volatiles were removed under  reduced pressure
and the residue was triturated with hexane to give a
beige solid  that was washed with hexane and dried
under vacuum (279.6 g, 88% yield).  Methyl
3-cyclohexyl-6-indole carboxylate (carbonate /
iodomethane WO 2004/065367 PCT/CA2004/000015  in
procedure): A 2 L flask equipped with a dropping
funnel and mechanical stirrer was charged with  crude
3-cyclohexyl-6-indole carboxylic acid (99.4 g, 0.409
mole) and anhydrous DMF  (665 mL) was added followed
by anhydrous potassium carbonate (78.13 g, 0.565 5
mole). lodomethane (63.72 g, 0.449 mole) was added
dropwise over 35 min with  stirring to the slurry
which was then stirred overnight at room temperature
until  complete disappearance of starting material
(TLC). The resulting suspension was  then poured into
water (1350 mL) and acidified to pH 4 with 4N HCI (200
mL). The  product was extracted into ether (3 x 1700
mL), washed with water and brine and 10 dried
(Na2SO4). Volatiles were removed under reduced
pressure and the residue  was triturated with hexane
(700 mL). The beige solid was filtered and dried under
vacuum (94.3 g, 90 % yield).
Methyl2-bromo-3-cyclohexyl-6-indole carboxylate:
Adapting the procedure of L. Chu (Tet. Lett. 1997, 38,
3871) methyl 3-cyclohexyl-6- 15 indole carboxylate
(4.65 g, 18.07 mmol) was dissolved in a mixture of THE
(80 mL)  



and CHC13 (80 mL). The solution was cooled in an ice
bath and pyridinium bromide  perbromide (pyridine
tribromide, 7.22 g, 22.6 mmol, 1.25 equivalent) was
added.  After stirring for 1.5 h at 0 C, the reaction
was judged complete by TLC. It was  diluted with CHCI3
(200 mL), washed with 1 M NaHSO3 (2 x 50 mL),
saturated 20 aqueous NaHCO3 (2 x 50 mL) and brine (50
mL). After drying over Na2SO4, the  solvent was
removed under reduced pressure and the residue
crystallized from  TBME - hexane. The desired
2-bromoindole derivative was collected by filtration,
washed with hexane and dried (3.45 g). Evaporation of
mother liquors gave a red  solid that was purified by
flash chromatography using 15% EtOAc in hexane
yielding 25 an additional 3.62 g of pure material.
Total yield was 5.17 g (85% yield).  EXAMPLE 3 Methyl
2-bromo-3-cyclopentyl-6-indole carboxylate: WO
2004/065367 PCT/CA2004/000018  112 H COOH H COO"  H N
COOH `J \ I HZ (50 psi) \ I KOH 20% Pd(OH)2  McOH -
HzO McOH  H COOMe H COOMe  KZC03 - DMF Pyr.Br3 Br Mel
THE-CHCI3  3-Cyclopentenyl-6-indole carboxylic acid: A
3 L three-necked flask equipped with a mechanical
stirrer was charged with indole  6-carboxylic acid
(220 g, 1.365 mole) and KOH pellets (764.45 g, 13.65
mole, 10 5 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 cooled to 0 C for I  



h. The precipitated potassium salt is collected by
filtration, and washed with TBME 10 (2 X 500 mL) to
remove cyclopentanone self-condensation products. The
brown  solid was re-dissolved in water (2.5 L) and the
solution washed with TBME (2 X 1 Q.  Following
acidification to pH 3 with conc. HCI (425 mL), the
beige precipitate was  collected by filtration, washed
with water (2 X 1 L) and dried under vacuum at 70 C.
The crude product weighed 275.9 g (88.9 % mass
recovery) and had an 15 homogeneity of 85% (HPLC).
3-Cyclopentyl-6-indole carboxylic acid: The crude
product from above (159.56 g, 0.70 mole) was dissolved
in MeOH (750  mL) and 20% Pd(OH)2 on charcoal (8.00 g)
was added. The mixture was  hydrogenated in a Parr
apparatus under 50 psi hydrogen gas for 18 h. After 20
completion, the catalyst was removed by filtration
through celite and the solvent  removed under reduced
pressure. The resulting brown solid was dried at 70 C
under vacuum for 12 h. The crude product (153.2 g) was
obtained as a brown solid  and was 77% homogeneous by
HPLC. Methyl 3-cyclopentyl-6-indole carboxylate: 25
The indole carboxylic acid from above was converted to
the corresponding methyl  ester using the carbonate /
iodomethane procedure described in example 2.
Methyl2-bromo-3-cyclopentyl-6-indole carboxylate: The
indole carboxylate from above was brominated using
pyridinium bromide WO 2004/065367 PCT/CA2004/000018
113 perbromide following the procedure described in
example 2.  EXAMPLE 4 General procedure for the Suzuki
cross-coupling of aryl and heteroarylboronic  5 acids
with 2-bromoindole derivatives: Cross-coupling of
aromatic/heteroaromatic boronic acid or ester
derivatives with 2- bromoindoles such as the ones
described in examples 2 and 3 can be performed  using
any variations of the standard metal-catalyzed Suzuki
cross-coupling reaction  



as described in the literature and well known to those
skilled in the art. The following  10 example serves
to illustrate such a process and is non-limiting.
3-Cyclohexyl-2-furan-3-yl-9H-indole-6-carboxylic acid
methyl ester:  B(OH)2  H O N COOMe CQOMe N  B
Pd(PPh3)4I LICI O  Na2CO3 toluene I EtOH t water The
2-bromoindole of example 2 (8.92 g, 26.5 mmol),
3-furanboronic acid (B.P.  Roques et al. J. HeterocycL
Chem. 1975, 12, 195; 4.45 g, 39.79 mmol, 1.5 15
equivalent) and LiCI (2.25 g, 53 mmol, 2 equivalents)
were dissolved in a mixture of  EtOH (100 mL) and
toluene (100 mL). A 1 M aqueous Na2CO3 solution (66
mL, 66  mmol) was added and the mixture was degassed
with argon for 45 min. Pd(PPh3)4  (3.06 g, 2.65 mmol,
0.1 equivalent) was added and the mixture stirred
overnight at  75-85 C under argon. Volatiles were
removed under reduced pressure and the 20 residue
re-dissolved in EtOAc (500 mL). The solution was
washed with water,  saturated NaHCO3 (100 mL) and
brine (100 mL). After drying over a mixture of  MgSO4
and decolorizing charcoal, the mixture was filtered
and concentrated under  reduced pressure. The residual
oil was triturated with a mixture of TBME (20 mL)  and
hexane (40 mL), cooled in. ice and the precipitated
solid collected by filtration, 25 washed with cold 25%
TBME in hexane, and dried (3.09 g). The filtrate and
washings from the above trituration were combined,
concentrated and purified by  flash chromatography
using 10-25% EtOAc in hexane to give an additional
4.36 g of  product. The total yield of the
2-(3-furyl)indole of example 4 was 8.25 g. WO
2004/065367 PCT/CA2004/000018  114  Example 5 General
procedure for the Stifle cross-coupling of aryl and  



heteroarylstannanes with 2-bromoindole derivatives:
Cross-coupling of aromatic/heteroaromatic stannane
derivatives with 2-bromoindoles  5 such as the ones
described in examples 2 and 3 can be performed using
any  variations of the standard metal-catalyzed Stifle
cross-coupling reaction as described  in the
literature and well known to those skilled in the art.
The following example  serves to illustrate such a
process and is non-limiting. 3-Cyclohexyl-2-thiophen-2
yl-1H-indole-6-carboxylic acid methyl ester.  H COOMe
\ Br SnMe3 H COOMe  S PdCI2(PPh3)2  THE/80C  10 A I L
flask equipped with a reflux condenser was charged
with 2- trimethylstannylthiophene (11.16 g, 45 mmol),
the 2-bromoindole of example 2 (7.00  g, 21 mmol) and
anhydrous THE (300 mL). The solution was degassed by
bubbling  argon through the solution for 1 h. The
catalyst, dichloro 15 bis(triphenylphosphine)palladium
(1.76 g, 2.5 mmol) was added and the mixture was
stirred at 80 C under an argon atmosphere for 24 h.
The reaction mixture was  cooled to room temperature,
filtered to remove solids and concentrated under
reduced pressure. The residue was purified by flash
chromatography using 9 : 1  hexane - EtOAc as eluent,
to give the desired 2-(2-thiophene)indole product of
20 example 5 (7.10 g, 99% yield).  EXAMPLE6 General
procedure for N-alkylation of indole derivatives to
give N- (methylcarboxy)indoles: 25 The following
example serves to illustrate such a process and is
non-limiting.  Methyl
1-carboxymethyl-3-cyclohexyl-2-furan-3
yl-9H-indole-6-carboxylate: WO 2004/065367
PCT/CA2004/000018  



115 COOtBu  H COOMe ~ N ~ NaHlDMF . N / COOMe
------------- -- BrCH2000tBu  COOH COOMe  TFA 0 /
Methyl
1-tent-butoxycarbonylmethyl-3-cyclohexyl-2-furan-3-yl-
4H-indole-6- carboxylate: The indole derivative from
example 4 (18.50 g, 57.4 mmol) was dissolved in 5
anhydrous DMF (120 mL) and the solution was cooled in
an ice bath under an argon  atmosphere. NaH (60 % oil
dispersion, 2.88 g, 72 mmol) was added in 3 portions
and the mixture stirred 1 hat 0 C.
tert-Butylbromoacetate (13.88 g, 71 mmol, 1.24
equiv.) was added dropwise over 10 min and then the
ice bath was removed. The  reaction mixture was
stirred overnight at room temperature. It was then
diluted with 10 TBME (1500 mL) and washed with 10 %
HCI (2 x 250 mL), water (3 x 500 mL) and  brine (1 x
400 mL). After drying (Na2SO4), the solvent was
removed under reduced  pressure to give a white
solid., The solid was triturated with hexane (300 mL),
filtered  and triturated a second time with hexane
(500 mL). Filtration followed by drying  under vacuum
gave the desired tert-butyl ester as a white solid
(21.6 g, 86 % yield). 15
Methyl1-carboxymethyl-3-cyclohexyl-2-furan-3-yl-lH-ind
ole-6-carboxylate:  The tert-butyl ester from above
(21.5 g, 49 mmol) was dissolved in dichioromethane
(90 mL) and TFA (65.6 rnL) was added dropwise to the
solution which was stirred for  5 h at room
temperature. Volatiles were removed under reduced
pressure, the  residue was co-evaporated 3 x with DCM
and then dried under vacuum. The crude 20 product was
triturated with a mixture of hexane (200 mL) and DCM
(20 mL), filtered  and dried under vacuum to give the
title compound of example 6 as a white solid  



(18.62 g, 99 % yield). EXAMPLE 7 25
Methyl1-carboxymethyl-3-cyclopentyl-2-furan-3-yl-'H-in
dole-6-carboxylate: WO 2004/065367 PCT/C42004/000015
116 COON  N COOMe Br \ \ I _ N COOMe The procedures
for examples 4 and 6 were followed, using the
2-bromoindole of  example 3 as starting material. 5
EXAMPLE 8 Methyl 2-bromo-l -carboxyrileth
yl--3-cyclohexyl-1 H-indole-6-carboxylate:  K COOtBu
COOMe COOMe N  Br J i NaH - DMF Br \ \ I  BrCH,COOtBu
COOK  TFA N COOMe  Br DCM  The 2-bromoindole from
example 2 was N-alkylated with tert-butylbromoacetate
using NaH in DMF and the tent-butyl ester cleaved with
TFA as described in example 10 6 to give the title
compound of example 8 as a white solid.  EXAMPLE 9
General procedure for amidation of
N-(methylcarboxy)indoles with amines and
saponification to give inhibitors of general formula
L1: 15 The following example serves to illustrate such
a process and is non-limiting.
3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-et
hyo-l H-indole-6- 



carboxylic acid: WO 2004/065367 PCT/CA2004/000018  117
HO 0 N  O COOMe C) N/ I H 0 N COOMe  O \ O 1  TBTU
coupling reagent F Et3N / DMSO  O NaOH 0 N COOH  then
TFA  Methyl
3-cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-et
hyl-9H-indole-6- carboxylate: The
N-(methylcarboxy)indole derivative of example 6 (0.500
g, 1.31 mmol, 1 equiv.),  5 morpholine (141 pL, 1.6
mmol, 1.22 equiv.) and triethylamine (432 pL, 3.1
mmol,  2.36 equiv.) were dissolved in a mixture of THE
(13 mLO and DMF (3 m). TBTU  (0.514 g, 1.6 mmol, 1.22
equiv.) was added and the mixture stirred at room
temperature for 3 h (complete by TLC). The reaction
mixture was diluted with EtOAc  and washed
successively with 10% aqueous HCI, water and brine.
The extract was 10 dried (MgSO4), concentrated and the
residue purified by flash chromatography on  silica
gel using 70 % EtOAc in hexane as eluent. The methyl
ester of example 9 was  obtained as a yellow solid
(0.498 g, 84 % yield).
3-Cyclohexyl-2-furan-3-y1-1-(2-morpholin-4-yl-2-oxo-et
hyl)-I H-indole-6- carboxylic acid: ..... 15 The
methyl ester from above (0.480 g, 0.995 mmol) was
dissolved in a mixture of  THE (8 mL) and MeOH (4 mL)
and the solution heated to 50 C. 4N NaOH (2.5 mL)  



was added dropwise to the mixture that was then
stirred for an additional 3.5 h at 50  C, at which it
was judged complete by TLC. The reaction mixture was
evaporated  to dryness under reduced pressure and the
residue partitioned between 10% 20 aqueous HCI and
DCM. The organic phase was separated, dried (MgSO4)
and  concentrated to give a residue that was purified
by flash chromatography with 60%  EtOAc in hexane + 3
% AcOH. The title compound of example 9 was obtained
as a  yellow solid (0.320 g, 74 % yield). WO
2004/065367 PCT/CA2004/000015  118  EXAMPLE 10 Methyl
2-(2-bromo-ethanoY)l-3-cYclohexY1-1-
dfinethYlcarbamoYlmethY1-1H- indole-6-carboxylate:
COOH -N N  H OEt  COOMe _N HCI (I--o ~SnBu ~0 B~~ ~ N
~ COOMe ' r COOMe  TBTU I Et3N \ I Pdch(PPh,), Et0 -N
O  NBS 0 N / COOMe  water B Methyl
2-bromo-3-cyclohexyl-1-dimethylcarbamoylmethyl-1
H-indole-6- carboxylate: The 2-bromoindole derivative
of example 8 (7.00 g, 17.75 mmol) was dissolved in
THE (150 mL) and triethylamine (8.7 mL, 62.14 mmol, 3
equiv.) was added followed  10 by TBTU (7.13 g, 22.44
mmol, 1.25 equiv.); The white suspension was stirred
for 20 min and dimethylamine hydrochloride (1.81 g,
22.2 mmol, 1.25 equiv.) was added  followed by DMF (75
mL). After stirring overnight at room temperature, the
reaction  



was judged complete by TLC (additional TBTU, Et3N and
dimethylamine  hydrochloride can be added if required
to complete the reaction). The reaction 15 mixture was
diluted with EtOAc (200 mL), washed with 10 % HCI (100
mL), water (12  x 320 mL) and brine. After drying over
Na2SO4,.the solvent was removed under  reduced
pressure and the residue purified by flash
chromatography to give the  desired dimethyl amide as
a white solid (6.10 g, 81 % yield). Methyl
3-cyclohexyl-1-dimethylcarbamoylmethyl-2-(1-ethoxy-vin
yl)-1 H-indole- 20 6-carboxylate: The 2-bromoindole
derivative from above (6.10 g, 13.54 mmol) was charged
in a 100  mL flask equipped with a stirrer and reflux
condenser. Anhydrous dioxane (50 mL)  was added and
tributyl(1-ethoxyvinyl)tin (6.27 g, 17.37 mmol, 1.2
equiv.) was added.  The reaction mixture was degassed
by bubbling argon through the suspension for 25 40
min. Dichlorobis(triphenylphosphine)palladium (0.51 g,
0.72 mmol) was added WO 2004/065367 PCT/CA2004/000018
119 and the reaction mixture was stirred overnight at
100 C under an argon  atmosphere. The reaction mixture
was then cooled to room temperature and  volatiles
removed under reduced pressure. EtOAc (120 ml.) was
added and  insoluble solids removed by filtration
through celite. Removal of solvent under 5 reduced
pressure and trituration of the residue with THE gave
the desired product as  a beige solid. Purification of
the mother liquors by flash chromatography gave
additional material. The total yield was 5.36 g (89
%). Methyl
2-(2-bromo-ethanoyl)-3-cyclohexyl-l-dimethylcarbamoylm
ethyl--l H- indole-6-carboxylate: 10 The vinyl ether
from above (5.30 g, 12.85 mmol) was dissolved in THE
(300 mL) and  the solution cooled in an ice-water
bath. Water (30 ml-) was added followed by N-
bromosuccinimide (2.29 g, 12.85 mmol, I equiv.) in
five equal portions over 10 min.  After stirring for I
h, addition N-bromosuccinimide (0.5 g) was added and
after  stirring for an additional 30 min at 0 C, a
final portion (0.5 g) was added to complete 



15 the reaction. The reaction mixture was diluted with
ether (200 mL) and water (100  mL) was added. The
organic phase was separated and the aqueous phase
extracted with ether (2 x 100 mL). The extract was
washed with water (3 x 100 mL)  and brine and then
dried over Na2SO4. Removal of volatiles under reduced
pressure  gave a yellow oil that was purified by flash
chromatography on silica gel using 20  20 50% EtOAc in
hexane as eluent to give the desired bromoketone of
example 10 as a  yellow solid (3.74 g, 62% yield).
ExAMPLEII  Methyl
2-(2-bromo-ethanoyl)-3-cyclohexyl-l-(2-morpholin-4-yl-
2-oxo-ethyl)-IH- 25 indole-6-carboxylate: p N cooMe
The same procedures described in example 10 were used
but dimethylamine  hydrochloride was replaced with
morpholine in step 1. WO 2004/065367 PCT/CA2004/000018
120  EXAMPLE 12 General procedure for the conversion
of bromomethylketones (such as those  of examples 10
and 11) to thiazolyl-substituted indoles and
hydrolysis to give  inhibitors of general formula l.1
where R2 is a (2-substituted 5-thiazolyl) 5
heterocycle: RN2 RN1 RN2 -N' RN~-N  O S O  O N COOMe
XNH2 N N / COOMe Br \ ~_~. leg \  x N2  r1 p1 



R_N 0  N COON  X S X H, alkyl, NH2, NH(alkyl),
NHCO(alkyl) Bromomethylketones such as those described
in examples 10 and 11 were reacted  with thicamides
and thioureas and then saponified to give the
carboxylic acids of  example 12. The following example
serves to illustrate such a process and is non- 10
limiting.
2-(2-tert-Butylamino-thiazol-4-yl)-3-cyclohexyl-1-(2-m
orpholin-4-yi-2-oxo-ethyl)- 1 H-indole-6-carboxylic
acid: y o   IaY N ~I OH The bromomethylketone of
example 11 (39.6 mg, 0.078 mmol, I equiv.) was 15
dissolved in DMSO (1 mL) and N-tertbutylthiourea (12.4
mg, 0.094 mmol, 1.2 equiv.)  was added. The mixture
was stirred for 2 h at room temperature. 10 N NaOH (24
pL) was added and after stirring for4 h at room
temperature, another portion of 10 N WO 2004/065367
PCT/CA2004/000018  121 NaOH (24 pL) was added and the
mixture stirred 24 h at room temperature to  complete
the hydrolysis. The reaction mixture was then
neutralized by addition of  TFA and the title product
of example 12 isolated directly from the reaction
mixture by  preparative HPLC as a white amorphous TFA
salt (21 mg). EXAMPLE 13
3-Cyclohexyl-l-(3,3-dimethyl-2-oxo-butyl)-2-furan-3
yl-lH-indole-6-carboxylic  acid: 00  H 11 N f O OMe N
OH 



10 The indole ester of example 4 (0.080 g, 0.247 mmol,
I equiv.) was dissolved in DMF  (2 mL) and NaH (60 %
oil dispersion; 0.016 mg, 0.3 mmol, 1.6 equiv.) was
added.  After stirring for 30 min, 1-bromopinacolone
(45 pL, 0.3 mmol, 22 equiv.) was added  and the
mixture stirred for 2.5 h at room temperature. The
reaction was quenched  by addition of 10 % aqueous HCI
and extracted with TBME. The extract was 15 washed
with water, dried (MgSO4) and concentrated to give a
residue that was  purified by flash chromatography on
silica gel using 15-20 % EtOAc in hexane as  eluent.
The methyl ester of example 13 was obtained as a
light-yellow solid. The methyl ester from above (0.040
g, 0.095 mmol) was dissolved in a mixture of  THE (3
mL) and MeOH (2 mL) and 2.5 N NaOH (400 pL) was added.
The mixture  20 was stirred at 50 C for 5 h after
which the reaction was judged complete by TLC.
Volatiles were removed under reduced pressure and the
residue was partitioned  between 10 % aqueous HCI and
DCM. The organic phase was washed with water,  dried
(Na2SO4) and concentrated. The residue was purified by
preparative HPLC to  give the,title compound of
example 13 as a white amorphous solid (22 mg). 25 WO
2004/065367 PCT/CA2004/000015  122  EXAMPLE 14
3-Cyciohexyl-2-furan-3-y1-1-(2-morpholin-4-yl-2-thioxo
-ethyl)-9H-indole-6- carboxylic acid: o 0-~  C N N O O
- lS N OH  OH 5 The amide of example 9 (0.060 g, 0.137
mmol, 1 equiv.) was dissolved in THE (2  ml-) and P2S5
(0.031 g, 0.07 mmol, 0.51 equiv.) was added. The
mixture was stirred  at 50 C for 15 h after which
another portion of P2S5 (0.020 g) was added. After  



stirring for an additional 2 h at 50 C, the reaction
mixture was concentrated under  reduced pressure and
the residue passed through a plug of silica gel using
60 % 10 EtOAc in hexane + 3 % AcOH as eluent. The
fractions containing the product were  combined and
after removal of solvents under reduced pressure, the
residue was  purified by preparative HPLC to give the
title compound of example 14 as a white  amorphous
solid (11 mg). 15 EXAMPLEI5 Procedures for the
preparation of benzimidazole-derivatives (group Q1 or
Q2)  Example 15a:
(E)-3-[2-(1-Amino-cyclobutyl)-1-methyl-lH-benzoimidazo
l-5-yl]- acrylic acid methyl ester 0  02N OH CH3NH2 ON
OH .. ,  CI I 80C, 20h HN CH3 1) CH2N2/MeOH  2)
SnCIIEtOH  O 1) 0 O OCH3 H3N CI HZN O,CH3  H2Nx// I /
Ch \ 1 2) CHCOZH HN  20 CH3 60C, 20 h CH, WO
2004/065367 PCT/CA2004/000018  123 A mixture of
4-chloro-3-nitrocinnamic acid (500 mg, 2.2 mmol) and
methylamine (8  mL of 2M in THF, 16 mmol) were heated
in a sealed tube at 80 C for 20 hours. The  mixture
was then cooled to room temperature and concentrated
to an orange solid  that was used in the following
step without further purification. 5 The crude
4-methylamino-3-nitrocinnamic acid intermediate (488
mg, 2.2 mmol) was  dissolved in methanol (20 mL) and
an ether solution of diazomethane was added  



until HPLC analysis indicated complete conversion of
the acid to the methyl ester.  The solution was
concentrated to dryness to obtain 540 mg of the methyl
ester as an  orange solid which was used further
without purification. 10 The crude methyl ester (540
mg, -2.2 mmol) and SnCl2 dihydrate (2.25 g, 10 mmol)
were dissolved in ethanol (20 mL) and the mixture was
stirred at 80 C for 4 hours.  After that period, the
mixture was cooled to room temperature and was slowly
added  to aqueous solution of saturated NaHCO3. The
reaction mixture was extracted with  ethyl acetate
(100 mL), the organic layer was dried over anhydrous
MgSO4 and the 15 solvent was removed under reduced
pressure. The residue was purified by flash  column
chromatography, using a gradient of hexane in ethyl
acetate (from 50 % to  30 %) to give the pure diamino
cinnamate ester intermediate as a yellow solid (245
mg). ES' MS m/z: 207.1 (M+H)', ES- MS m/z 205.0 (M-H)'
A sample of the above diamino intermediate (40 mg,
0.194 mmol) was suspended in  20 CH2CI2 (3 ml-) and
the aminocyclobutyl acid chloride prepared from 1-
aminocyclobutanecarboxylic acid, following a similar
procedure to that described in  example 20, (31 mg,
0.18 mmol) was added. The reaction mixture was stirred
at  room temperature for 2 hours and then concentrated
to obtain a white solid. The  solid was then dissolved
in acetic acid (5 mL) and heated to 60 C for 20 hours.
The 25 reaction crude was diluted with aqueous
saturated NaHCO3, extracted with CH2CI2  (2x50 mL) and
brine, the organic layer was dried over anhydrous
MgS04 and the  solvent was removed under reduced
pressure to give the title compound of example  15a as
a light brown foam (53 mg): ES' MS m/a 286.0 (M+H)' WO
2004/065367 PCT/CA2004/000018  124 Example 15b:
(E)-3-[2-(1-Amino-cyclobutyl)-3-methyl3H-benzoimidazol
-5-yl]- acrylic acid methyl ester 0  H 0  P(Phj 



HO O EtO HO I \ M  OsN THF, 60C, 2h OzN 1) CH) / KzCOs
'..  DMF, RT, 20h 2) CH3NH2  TFH,80C,20h  CHb-~-l
1)SnC6/EtOH CHs 0 OR 80C, 20h HN OEt  HZN N 2) OZN
HsN O + CI  CI 3) CH2CO2H 60C, 20 h - ' Amixture of
3-hydroxy-4-nitrobenzaldehyde (1.24 g, 7.4 mmol) and
(carbethoxy- 5 methylene)triphenylphophorane (2.6 g,
7.4 mmol) were dissolved in THF (60 ml-)  and stirred
at 60 C for 2 hours. The mixture was then concentrated
and purified by  flash column chromatography, using
hexane in ethyl acetate (70 %) as the eluent,'to
obtain a the trans-cinnamate ester derivative as a
pure yellow solid (1.73 g). The above cinnamate ester
was dissolved in DMF (15 mL), methyl iodide (1.35 mL,
10 21.7 mmol) and K2CO3 (3.0 g, 21.7 mmol) and the
mixture was stirred at room  temperature for 20 hours.
After that period, water was added and the precipitate
formed was filtered and washed with water (2x). The
solid was dissolved in ethyl  acetate, dried over
anhydrous MgSO4, filtered and concentrated to dryness
to give  the crude methoxy analogue as a white solid
(-1,7 g). 15 The crude 3-methoxy-4-nitrocinnamate
ester (570 mg, 2.27 mmol) and methylamine  (30 mL of
2M in THF, 60 mrriol) were heated in sealed tube at 85
C for 40 hours.  After that period the mixture was
cooled to room temperature, concentrated and  



purified by flash column chromatography, using ethyl
acetate in hexane (10 %) as  the eluent, to obtain the
desired 3-methylamino-4-nitrocinnamate ester (-160
mg).  20 ES+ MS m/z: 251.0 (M+H)+ Intermediate
3-methylamino-4-nitrocinnamate ester (-150 mg) and
SnC12 dihydrate  (950 mg, 4.2 mmol) were dissolved in
ethanol (10 ml-) and the mixture was stirred at  80C
for 20 hours. The mixture was cooled to room
temperature and concentrated WO 20041065367
PCT/CA2004/000018  125 to dryness. The residue was
dissolved in ethyl acetate (100 mL) and was slowly
added to an aqueous solution of saturated NaHCO3 and
stirred for 30 min. The  organic layer was then
extracted with ice cold brine, dried over anhydrous
MgSO4  and the solvent was removed under reduced
pressure, The residue was purified by 5 flash column
chromatography (using a gradient from 70 % to 60 % of
hexane in ethyl  acetate) to give the pure diamino
cinnamate ester as a yellow solid (100 mg). ESQ  MS
m/z: 221.0 (M+H)' The above diamino intermediate (100
mg, 0.45 mmol) was suspended in CH2CI2 (5  mL) and the
aminocyclobutyl acid chloride prepared from 10
1-aminocyclobutanecarboxylic acid, following a similar
procedure to that described in  example 20 (77 mg,
0.45 mmol) was added. The reaction mixture was stirred
at  room temperature for 2 hours and then concentrated
to obtain a white solid. The  solid was then dissolved
in acetic acid (5 mL) and heated to 60 C for 16 hours.
The  reaction mixture was cooled and the precipitate
formed was filtered and washed with 15 cold acetic
acid, and then dissolved in ethyl acetate (100 mL) and
washed with  aqueous saturated NaHCO3 (2x) and ice
cold brine. The organic layer was dried  over
anhydrous MgSO4 and the solvent was removed under
reduced pressure to  give the title compound of
example 15b (E)-3-[2-(1-amino-cyclobutyl)-3-methyl-3H-
benzoimidazol-5-yl]-acrylic acid methyl ester as a
white solid (58 mg). 20 Note: it will be apparent to
the person skilled in the art that the
(carbethoxymethylene)triphenylphosphorane used in this
procedure can be replaced  



by appropriately substituted derivatives to prepare
analogues bearing various  substituents on the
cinnamate double bond. In addition, cinnamate methyl
esters  can also be prepared in an analogous fashion
using the appropriate reagent. WO 2004/065367
PCT/CA2004/000018  126 Example 15c:
2-(1-Amino-cyclobutyl)-1 H-benzoimidazole-5-carboxylic
acid  methyl ester (CH)3S1-1^OxN O H2N CA2CH3 H OH
(CH3)3SI'--OAN 0 HN \ CO z CH a  TBTU / DIPEA H H N  z
CH2CI2, RT, 20h / HzN 1) CH3CO2H  7000, 3 h 2) TFA /
CH2CI2 (1:1)  C02CH3  HzN \\ I / Methyl
3,4-diaminobenzoate (320 mg, 1.9 mmol), the
SEM-protected 5 cyclobutylamino acid (500 mg, 1.9
mmol) of example 21 and TBTU (836 mg, 2.2  mmol) were
dissolved in CH2CI2 (10 mL) and DIPEA (1.1 mL, 6 mmol)
was added.  The reaction mixture was stirred at room
temperature for 20 hours, then diluted with  ethyl
acetate (100 ml-) and extracted with aqueous saturated
NaHCO3 (2x) and  brine. The organic layer was dried
over anhydrous MgSO4 and filtered, and the 10 solvent
was evaporated under vacuum to isolate the crude amide
intermediate as a  yellow oil (407 mg). The amide was
dissolved in acetic acid (10 mL) and stirred at  



70 C for 3 hours to induce dehydration and cyclization
to the benzymidazole. The  reaction mixture was
concentrated to dryness, diluted with ethyl acetate
(100 mL)  and washed with 10% aqueous citric acid
(2x), aqueous saturated NaHCO3 and 15 brine. The
organic layer was dried over MgSO4, filtered and
concentrated to dryness. The residue'was purified by
flash column chromatography, using a solvent --
gradient of hexane in ethyl acetate (from 80 % to 50
%), to give the SEM-protected  benzymidazole
intermediate as a pink solid (574 mg). ES' MS m/z:
390.2 (M+H)' The protecting group was then removed by
dissolving this solid in TFA/CH2CI2 (2 mL,  20 1:1
ratio) and stirring the solution at room temperature
for 2 hours. The solution was  evaporated to dryness
under vacuum to give the products,
2-(1-amino-cyclobutyl) 1 H-benzoimidazole-5-carboxylic
acid methyl ester, which was used for the synthesis
of inhibitors without further purification. WO
2004/065367 PCT/CA2004/000018  127  EXAMPLE 16 General
procedure for N-allylation of indole derivative of
example 6:  R R' O  H R"  N OMe A O O N OMe wherein R,
R', R" are H or alkyl. The following example serves to
illustrate such as  5 process and is non-limiting: O
N OH  I Allyl-3-cyclohexyl-2-furan-3-yl-1
H-indole-6-carboxylic acid: The indole derivative of
example 4 (0.050 g, 0.156. mmol, I equiv.) was
dissolved in  DMF (1 mL) and the solution was cooled
in ice-water. NaH (60 % oil dispersion, 7  10 mg,
0.175 mmol, 1.13 equiv.) was added and the ice-bath
removed. Allyl bromide 



(15 pL, 0.17 mmol, 1.11 equiv.) was added and the
reaction stirred overnight at room  temperature
(complete by TLC). The reaction mixture was diluted
with DMSO (1 mL)  and 5N NaOH (200 pL) was added. The
mixture was stirred at 60 OC for 3 h  (complete by
HPLC), neutralized by addition of TFA and the product
isolated directly 15 from the reaction mixture by
preparative HPLC. The title product of example 16 was
isolated as a white amorphous solid (33 mg).  EXAMPLE
17 3-cyclohexyl-2-furan-3 yl-9-(3-morpholin-4-yl-3-oxo
propyl)-lH-indole-6- 20 carboxylic acid: WO
2004/065367 PCT/CA2004/000018  128 0  N 0 O  N ! OH  O
i Methyl
1-(2-tert-butoxycarbonyl-ethyl)-3-cyclohexyl-2-furan-3
-yl-1 H-indole-6- carboxylate: The indole ester of
example 4 (0.100 g, 0.31 mmol, I equiv.) was dissolved
in DMF  5 (2 ml-) and NaH (60 % oil dispersion, 0.020
g, 0.50 mmol, 1.6 equiv.) was added.  After stirring
for 1 h at room temperature, tert-butyl
3-bromopropionate (0.102 g, 0.49  mmol, 1.6 equiv.)
was added and the mixture stirred overnight at room
temperature.  The solvent was the removed under vacuum
and the residue purified by flash  chromatography on
silica gel to give the N-alkylated indole (41 mg). 10
Methyl 1-(2-carboxy-ethyl)-3-cyclohexyl-2-furan-3-yl-1
H-indole-6-carboxylate:  The tert-butyl ester from
above (40 mg) was dissolved in DCM (1 mL) and TFA (2
mL) was added. The mixture was stirred for 1 h at room
temperature after which  volatiles were removed under
reduced pressure. The residue was co-evaporated  



twice with DCM and used as such in the next step. 15
3-Cyclohexyl-2-furan-3-yl-1-(3-morpholin-4-yl-3-oxo-pr
opyl)-1 H-indole-6- carboxylic acid: The acid from
above (18 mg, 0.046 mmol, I equiv.) was dissolved in
DMSO (0.5 ml-)  and HATU (26 mg, 0.069 mmol, 1.5
equiv.), DIEA (16 pL, 0.092 mmol, 2 equiv.) and
morpholine (8 pL, 0.092 mmol, 2 equiv.) were added.
The mixture was stirred for 3.5 20 hat room
temperature (complete by HPLC). 5N NaOH (184 pL) was
added and the  mixture stirred overnight at room
temperature. The reaction was then quenched by
addition of AcOH (100 pL) and the product isolated
directly by preparative HPLC.  The title compound of
example 17 was isolated as a brownish amorphous solid
(1.2  mg). 25 ExAMPLE18
1-(2-Benzenesulfonylamino-2-oxo-ethyl)3-cyclohexyl-2-f
uran3-yl-1 H-indole-6- carboxylic acid: WO 2004/065367
PCT/CA2004/000018  129 0,0  ,,o  S HN O  O OH  O / The
acid derivative of example 6 (0.050 g, 0.13 mmol, I
equiv.) was dissolved in  DCM (5 mL) and EDCI (25 mg,
0.13 mmol, 1 equiv.), DMAP (16 mg, 0.13 mmol, 1
equiv.) and benzene sulfonamide (23.6 mg, 0.15 mmol,
1.14 equiv.) were added. 5 The greenish reaction
mixture was stirred for 24 h at room temperature (> 80
%  conversion by HPLC). The reaction mixture was
diluted with DCM, washed with 10  



% aqueous HCI and dried (Na2SO4). Evaporation of the
solvent gave a residue that  was dissolved in DMSO (2
ml-) and 2.5N NaOH (0.5 ml-) was added. The mixture
was stirred for 2.5 h at room temperature (complete by
HPLC), neutralized with 10 AcOH and the product
isolated directly by preparative HPLC. The title
compound of  example 18 was obtained as a beige
amorphous solid (15 mg). EXAMPLE 19
(E)-3-(4-{[1{5Amino-l,3-dioxinan-5
yl)-methanoyl]-amino}-phenyl)-acrylic acid  15 ethyl
ester (building block for group L and/or Z according
to formula I) OH OH Opp O IXJ  EtOOC COOEt EtOOC COOEt
. HOOC COOEr  OHO O 0~0 OH H  O O  0^0 IIII J H O
iSi/~OI~N~/N N  H (OI HzN O /  O O
1,3-Dioxinane-5,5-dicarboxylic acid diethyl ester: A
500 mL round-bottomed flask equipped with a reflux
condenser was charged with  diethyl
bis(hydroxymethyl)malonate (5.00 g, 22.7 mmol, 1.00
equiv.), 1,3,5-trioxane WO 2004/065367
PCTICA2004/000018  130 (4.099,45.41 mmol, 2.00
equiv.), (1 R)-(-)-10-camphorsulfonic acid (GSA)
(10.55 g,  45.41 mmol, 2.00 equiv.), and 4A molecular
sieves (2.00 g). Chloroform (200 mL)  was then added
and the mixture was refluxed for 72 h (complete by
TLC). The  



reaction mixture was filtered on celite and the
filtrate was washed with aqueous 0.5 5 N sodium
hydroxide (100 mL). The layers were separated and the
aqueous phase  was back-extracted with chloroform (50
mL). Organic layers were then combined;  dried
(MgSO4), filtered and concentrated in vacuo. The
resulting crude mixture was  finally purified by flash
chromatography (eluting hexane/EtOAc 4:1) to give the
desired dioxane malonate as a colorless oil (3.41 g,
65 %). 10 1,3-Dioxinane-5,5-dicarboxylic acid ethyl
ester: A 50 mL round-bottomed flask was charged with
the intermediate from above (1.00  g, 4.31 mmol, 1.00
equiv.). EtOH and aqueous 1.0 N sodium hydroxide (4.50
mL,  4.50 mmol, 1.05 equiv.) was added and the
resulting mixture was stirred at RT for 16  hrs (TLC
monitoring). Then the pH of the reaction mixture was
brought to 12 using 15 aqueous 1.0 N sodium hydroxide
and EtOH was removed in vacuo. The resulting  aqueous
solution was diluted with water (50 mL) and extracted
with EtOAc (2 X 50  mL). Then the pH of the aqueous
solution was brought to 2 using aqueous conc.  HCI.
The aqueous solution was extracted with EtOAc (2 X 50
mL). Organic phases  were combined, dried (MgSO4),
filtered and concentrated in vacuo. To give the 20
desired monoester contaminated with -10 mole % of the
corresponding diacid as a  colorless oil (0.91 g). The
material was used in the next step without further
purification.
5-(2-Trimethylsilanyl-ethoxycarbonylamino)-1,3-dioxina
ne-5-carboxylic acid  ethyl ester: 25 In a 100 mL
round-bottomed flask equipped with a reflux condenser
was mixed the  above monoester (0,91 g, 4.31 mmol of
monoacid; 1.00 equiv.) contaminated with
approximately 10 % of diacid, anhydrous toluene (20
mL) and triethylamine (TEA)  (750 pL, 5.39 mmol, 1.25
equiv.) under nitrogen. The resulting mixture was
heated to  80 C and then diphenylphosphoryl azide
(1.07 mL, 4.96 mmol, 1.15 equiv.) was 30 slowly added
in one minute. The mixture was then stirred at 80 C
for I h. 2- (Trimethylsilyi)ethanol (680 NL, 4.74
mmol, 1.10 equiv.) was added drop wise and  the
reaction mixture was stirred at 110 C. After 24 h, the
reaction was judged to be  



complete. The reaction mixture was then diluted with
EtOAc (50 mL) and washed  successively with water (25
mL), aqueous 1.0 N HCI and sat. aqueous sodium 35
carbonate. The organic layer was then dried (MgSO4),
filtered and concentrated in WO 2004/065367
PCT/CA2004/000018  131 vacuo. The crude material was
finally purified by flash chromatography (eluting
Hexane/EtOAc 9:1) to give the desired
SEM-carbamate-protected amino ester as a  colorless
oil (0.61 g, 45 %).
5-(2-Trimethylsilanyi-ethoxycarbonylamino)-1,3-dioxina
ne-5-carboxylic acid: 5 The ester from above (612 mg,
1.91 mmol, 1.00 equiv.) was dissolved in 15 mL of a
4:1 THE / MeOH mixture in a 50 mL round-bottomed
flask. Aqueous. 10 N Sodium  hydroxide (0.96 mL, 9.56
mmol, 5.00 equiv.) was then added, and the mixture was
stirred at RT for 4h (TLC monitoring). The solvent was
removed in vacuo and the  residue was dissolved in
dichloromethane (20 mL). The organic phase was washed
10 with 20 mL of 1.0 N.aqueous HCl, layers were
separated and the organic phase was  back-extracted
with dichloromethane (2 X 20 mL). Organic layers were
combined,  dried (MgSO4), filtered and concentrated in
vacuo to give the desired acid as a white  foam (466
mg, 84 %).
(E)-3-[4-({1-[5-(2-Trimethylsilanyi-ethoxycarbonylamin
o)-1,3-dioxinan-5-yl]- 15
methanoyl}-amino)-phenyl]-acrylic acid ethyl ester:
5-(2-trimethylsilanylethoxycarbonylamino)-1,3-dioxane-
5-carboxylic acid from above  (0.050 g, 0.17 mmol),
ethyl-4-aminocinnamate (0.036 g, 0.19 mmol), HATU
(0.098 g,  0.26 mmol), HOAt (0.035 g, 0.26 mmol) and
2,4,6-collidine (0.062 mL, 0.51 mmol)  were combined
in anhydrous DMSO (1 mL). The solution was warmed to
60 C and 20 stirred for 6 h before another 1.5
equivalents of HATU was added and stirring was
continued for another 2 hours to ensure complete
consumption of the acid. The  reaction mixture was
diluted with dichloromethane and washed with IN HCl (x
2).  The organic phase was dried with MgSO4, filtered
and concentrated. The residue  was subjected to flash
chromatography to afford 0.043 g (54 %) of the
protected  



25 amide derivative as a yellow oil.
(E)3-(4-{[1-(5-Amino-1,3-dioxinan-5-yl)-methanoyl]-ami
no}-phenyl)acrylic acid  ethyl ester: Deprotection of
the SEM carbamate from above was carried out with
TFA-DCM in  the usual manner. 30 EXAMPLE 20 General
procedure for coupling c;a-disubstituted amino acids
to aromatic  amines: Ethyl
(E)-3-[4-(2-amino-2-methyl-propanoylamino)-phenyl]-acr
ylate: WO 2004/065367 PCT/CA2004/000018  132  0 HzN X
H COOEt  H N" -000H ' PC], NHC' COCI Pyridine  HzN\ O
COOEt Adapting the procedure described by E. S.
Uffelman at al. (Org. Lett. 1999, 1, 1157),
2-aminoisobutyric,acid was converted to the
corresponding amino acid chloride  hydrochloride:
2-oxazolidinone (12.30 g, 0.141 mole) was dissolved in
MeCN (150 5 mL) and phosphorous pentachloride (49.02
g, 0.235 mole, 1.7 equivalent) was  added in one
portion. The homogeneous mixture was stirred for 24 h
at room  temperature. 2-Aminoisobutyric acid (14.55 g,
0.141 mole) was added and the  suspension was stirred
for 48 h at room temperature. The desired acid
chloride  hydrochloride was collected by filtration,
washed with MeCN and dried under 10 vacuum. Other
a,a-disubstituted amino acid chloride hydrochlorides
can be prepared  in an analogous fashion starting from
the corresponding amino acid (e.g. 1-
aminocyclobutanecarboxylic acid,
1-aminocyclopentanecarboxylic acid, 1- 



aminocyclohexanecarboxylic acid and the like). The
acid chloride (12178 g, 80 mmol, 1.4 equivalent) was
suspended in DCM (200  15 mL) and ethyl
4-aminocinnamate (11.045 g, 57.7 mmol, 1 equivalenty
was added.  Pyridine (7.01 mL, 86.6 mmol, 1.5
equivalent) was added drop wise and the mixture  was
stirred for 3.5 h at room temperature. The reaction
was then poured into a  mixture of 1N NaOH (25 mL) and
saturated aqueous NaHCO3 (100 mL) and  extracted with
EtOAC. The organic phase was washed with aqueous
NaHCO3, water 20 and brine, and dried over MgSO4.
Removal of solvent under reduced pressure gave;- - the
title compound as a white solid (15.96 g, 101% yield).
EXAMPLE 21 Ethyl
(E)-3-(4-[[1-(1-amino-cyclobutyl)-methanoyl]-amino}
phenyl-acrylate: WO 2004/065367 PCT/CA2004/000018  133
Q KOH 1. DPPA! Et3N O,1  rN~COOEt  EtOOC COOEt EtOH
HOOC COOEt 2. TMSE-OH Me3Si-Z 0 H OCnX> H  NaOH
ethyl4-aminocinnamate H N N  N MeySi--'~-O H COON HATU
l DIEA O 600E[ Diethyl 1,1-cyclobutanedicarboxylate
(20.00 g, 100 mmol) and KOH (6.60 g, 100  mmol) were
refluxed in EtOH (100 mL) for 2 h. After cooling to
room temperature,  volatiles were removed under
reduced pressure and the residue partitioned between 5
Et2O and 4N HCI. The organic extract was washed with
water and brine, and dried  over MgSO4. Removal of the
solvent under reduced pressure gave the monoester  as
a clear oil (14.45 g, 84% yield). The monoester from
above (14.45 g, 84 mmol), Et3N (14.1 mL, 100 mmol) and
diphenylphosphoryl azide (DPPA) (24.05 g, 87.4 mmol)
were dissolved in dry toluene  



10 (114 mL) and the mixture heated at 80 G for 1 h and
110 C for an additional hour. Trimethylsilylethanol
(9.94 g, 100 mmol) was added in one portion and the
mixture  refluxed for 48 h. Toluene was then removed
under reduced pressure and the  residue dissolved in
DCM. The solution was washed with water and brine
and.dried  over MgSO4. Concentration under reduced
pressure gave a dark oil which was 15 purified by
passage through a pad of silica gel using 30% EtOAc in
hexane as  eluent. The desired carbamate was obtained
as a clear yellow liquid (21.0 g). The carbamate from
above (1.50 g, 5.22 mmol) was dissolved in THE (5 mL)
and 2N  NaOH (5 mL) was added. The mixture was stirred
at 70 C for I h. Following  dilution with water, the
aqueous phase was washed with Et2O to remove unreacted
20 starting material. The aqueous phase was then
acidified with KHSO4 and the product extracted with
EtOAc. The desired free carboxylic acid was obtained
as an ---- - - oil (1.25 g). The acid from above
(0.519 g, 2.0 mmol) was dissolved in DCM (10 mL). DIEA
(1.39 mL, 8.0 mmol, 4 equivalents) was added, followed
by ethyl 4-aminocinnamate  25 (0.573 g, 3.0 mmol, 1.5
equivalent) and HATU (1.143 g, 3.0 mmol, 1.5
equivalents). The mixture was stirred at room
temperature for 3 days. The reaction was poured  into
TBME (100 mL) and the solution washed successively
with 10% aqueous citric  acid (2 x 25 mL)
and-saturated aqueous NaHCO3 (25 mL), and dried over
MgSO4.  The solvent was removed under reduced pressure
and the residue stirred with TFA 30 (10 mL) for 30
min. Volatiles were then removed under reduced
pressure and the WO 2004/065367 PCT/CA2004/000018  134
residue was co-evaporated twice with hexane. The crude
product was dissolved in  TBME (60 ml-) and the
solution washed with 1 N NaOH (2 x 25 mL). After
drying  (Na2SO4), volatiles were removed in vacuum to
give the title compound as a beige  solid (0.500 g). 5
EXAMPLE22  



Methyl (Z)-3-(2-(1-amino-cyclopentyy-1H-benzoimidazo%5
yl]-acrylate: 1) HATU / DIPEA CI 1) CHzNz HzN 900zH N
BcHN "~  OzN 2) NH3 HzN I/ H N N  2) ACOH, 65C z Sna,
3) NH, CO2 CO2 3 3) 4N HCI in dimana CO2CH3
Diazomethane was slowly added to a solution of
4-chloro-3-nitrocinnamic acid in  10 CH3OH/CH2CI2
until the yellow color persisted, indicating the
presence of excess  diazomethane. The solution was
evaporated to dryness under reduced pressure  and the
residue was dissolved in DMSO. The solution was heated
to 140 C and  ammonia gas was bubbled through for a
period of 4 hours. The mixture was cooled  to room
temperature and degassed with N2, and poured onto ice.
The precipitate 15 formed was filtered, washed with
cold water and dried under vacuum for 16 hours to
give the crude 4-amino-3-nitrocinnamic ester as a
yellow solid (2.05 g). The solid  was dissolved in
ethanol (40 mL), SnCl2.dihydrate (9.91 g, 43.9 mmol)
was added  and the reaction mixture was heated to
reflux.for4 hours. The solution was  concentrated to
remove most of the ethanol, diluted with EtOAc and
saturated 20 aqueous NaHC03 was added slowly. The
mixture was stirred for 20 min, the organic  layer was
extracted with brine, dried over anhydrous Na2SO4 and
evaporated to  dryness under reduced pressure. The
residue was purified by flash column  chromatography
(using 50% to 70% EtOAc in hexane) to give the diamino
intermediate as a yellow solid (1.03 g). 25 A portion
of the 3,4-diaminocinnamate ester (186 mg, 0.970 mmol)
and N-Boc-1- aminocyclopentane-1-carboxylic acid (222
mg, 0.970 mmol) were coupled in the  presence of HATU
/ DIEA (in the usual way) and the amide product formed
was  dehydrated by heating at 65 C in a solution of
acetic acid (4 mL). The reaction  residue was purified
by reversed HPLC to give the N-Boc protected
(Z)-3-[2-(1- 30 amino-cyclopentyl)-1
H-benzoimidazol-5-yl]-acrylic acid ethyl ester. 



The Boc protecting group was removed with 4N HCI in
dioxane in the usual way to WO 2004/065367
PCT/CA2004/000018  135 give
(Z)-3-[2-(1-amino-cyclopentyl)-1
H-benzoimidazol-5-yl]-acrylic acid ethyl ester as
yellow foam (200 mg). EXAMPLE 23 5 tert-Butyl
(S)-3-amino-3-[4-((E)-2-ethoxycarbonyl-vinyl)-phenylca
rbamoyl]- pyrrolidine-9-carboxylate: ,-,  N ;1xOA- O*
1) Ethyl 4-aminocinnamate N HATU / collidine H
FmocHNCO2H H2N N 2) DBU /THE 0 COOEt
N-Fmoc-(3-N-Boc)-(S)-cucurbitine (0.495 g, 1.09 mmol),
ethyl 4-aminocinnamate  (0.300 g, 1.57 mmol), HOAt
(0.224, 1.65 mmol) and HATU (0.626 g, 1.65 mmol)  10
were dissolved in DMF (7 mL). To this mixture,
2,4,6-collidine (0.435 mL, 3.30 mmol) was added and
the solution was stirred at room temperature for 2
days. The  reaction mixture was poured into EtOAc (100
mL) and the solution washed  successively with 10%
aqueous citric acid (2 x 25 mL), saturated aqueous
NaHCO3  (25 mL) and brine (25 mL), and dried over
anhydrous MgSO4. The solvent was 15 removed under
reduced pressure and the residue was dissolved in
CH2CI2, DBU  (0.658 mL, 4.4 mmol) was added and the
reaction mixture was stirred at room  temperature for
15 hours. The reaction mixture was poured into EtOAc
(100 ml.) and the solution washed  successively with
saturated aqueous NaHCO3 (2 x 25 ml-) and brine (25
mL), and  20 dried over anhydrous MgSO4. The solvent
was removed under reduced pressure and the residue was
purified by flash column chromatography (40% to 70%
EtOAc in  hexane) to give the product shown above as a
white solid -(0.234 mg). 



EXAMPLE 24 25 Ethyl
(E)-3-(4-Q1-(3-amino-piperidin-3-yl)-methanoyl]-aminoj
-phenyl)-acrylate:  NBoc  N H2N O COOEt Commercially
available N-Fmoc-amino-(3-N-Boc-piperidinyl)carboxylic
acid was  coupled to the ethyl ester of
4-aminocinnamic acid using HATU / HOAT / collidine in
WO 2004/065367 PCT/CA2004/000018  136 DMF and the Fmoc
protecting group was removed with piperidine to give
the title  compound of example 24 in racemic form.
Racemic N-Fmoc-amino-(3-N-Boc-piperidinyl)carboxylic
acid, could also be resolved  into its two enantiomers
by preparative HPLC on a chiral support (Chiralcel OD,
10 5 micron, 2.00 cm I.D. x 25 cm), using 35% H2O in
MeCN as the eluent. Enantiomeric  amines could then be
coupled to indole carboxylic acids to prepare
enantiomerically  pure inhibitors. EXAMPLE 25 10 Ethyl
4-(4-amino-phenyl)-thiazole-2-carboxylate: 02N I ethyl
thioxamate 02N H21 Pd(OH)2 H2N \ I Br I S S  O Nom/
N=C  \\COOEt COOEt 4'-Nitro-2-bromoacetophenone (6.100
g, 25 mmol) and ethyl thioxamate (3.460 g, 26  mmol)
were dissolved in MeOH (20 mL) and the solution was
refluxed for 1 h. After  cooling to room temperature,
the precipitated solid was collected by filtration, 15
washed with cold MeOH and dried under vacuum (5.15 g,
75% yield). A suspension of the nitroester from above
(2.50 g, 8.98 mmol) and 20% Pd(OH)2 on  



carbon (200 mg) in 2:1 EtOH - THE (60 mL) was stirred
for 3 h under I atm of  hydrogen gas. The suspension
was filtered to remove the catalyst and volatiles
removed under reduced pressure to give the title
compound of example 25 as a 20 reddish foam (2.05 g,
92% yield).  EXAMPLE26
4-(4-Ethoxycarbonyl-thiazol-2-yl)-phenyl-ammonium
chloride: HzN \ Bc2O BocHN-\ i 1)CH,L1' BocHN  2 nBuL:
Br Sr 3) B(OEt)y B(OH)31) Pd(PPha)a Cl 4) HOI Na2CO3
(2M) H+N\ I  COOEt N  er~ 2)HCt $~COiEt ~SH 0 EIO2C
EtO2C  HN ~S (CH,aaCONO NH2 NH, N 1 CuBri Br i HBr 25
para-Bromoaniline (13.0 g, 76 mmol) and Boc2O (19.8 g,
91 mmol) were dissolved in  toluene (380 mL) and
stirred at 70 C for 15 h. The reaction mixture was
cooled to  RT, evaporated to dryness, re-dissolved in
EtOAc and washed with 0.1M HCI and  brine. The organic
solution was dried over anhydrous MgSO4, evaporated to
WO 2004/065367 PCT/CA2004/000015  137 dryness and
purified by flash column chromatography, using 5% to
10% EtOAc in  hexane as the eluent, to obtain the
Boc-protected aniline (23 g). The Boc-protected
bromoaniline (10.7 g, 39.2 mmol) was dissolved in
anhydrous THE (75 ml-) in a flask  equipped with an
overhead stirrer. The solution was cooled to 0 C and
MeLi (1.2 M 5 in Et2O, 33 ml-, 39.2 mmol) was added
drop wise while maintaining the internal  temperature
below 7 C. The reaction mixture was stirred at 0 C for
15 min and  then cooled to -78 C before n-BuLi (2.4 M
in hexane, 17 mL, 39.2 mmol) was  



added drop wise, maintaining the internal temperature
below -70 C). The reaction  mixture was stirred at -78
C for I h, B(OEt)3 (17 mL, 98 mmol) was added drop
wise 10 (internal temperature <-65 C) and stirring was
continued for 45 min at-78 C and  at 0 C for 1 h. The
reaction mixture was then treated with 5% aqueous HCl
(-100  mL, to pH -1) for 15 min and NaCI(s) was added
to saturate the aqueous layer. The  aqueous layer was
extracted with 0.5 M NaOH (4 x 100 mL) and the
combined  aqueous layers were acidified with 5% HCI
(150 mL, to pH -1) and extracted with 15 020 (3 x 200
mL). The combined organic layers were dried over
anhydrous MgSO4,  filtered and concentrated to give
the N-Boc carbamate of 4-aminophenylboronic acid  as a
solid (7.5 g). Thiourea (7.60 g, 100 mmol) and ethyl
bromopyruvate (12.6 mL, 100 mmol) were  mixed and
heated to 100 C for 45 min. After cooling of the
reaction mixture, the  20 solid obtained was
triturated with acetone, filtered and recrystallized
from EtOH to obtain the desired aminothiazole product
(10.6 g, 40 mmol). The aminothiazole was  then added
slowly (over a period of 20 min) to a solution of
t-butylnitrite (6.2 g, 60  mmol) and CuBr2 (10.7 g, 48
mmol) in MeCN (160 mL) at 0 C. The reaction mixture
was allowed to warm-up to RT and to stirred for 2.5 h.
The mixture was then added 25 to an aqueous HCI
solution (20%) and extracted with Et2O (2 x 400 mL).
The  organic layer was washed. with aqueous HCI (10%),
dried over anhydrous MgSO4  and evaporated to dryness.
The desired bromothiazole product was isolated in
-85% yield (4.3 g) after flash column chromatography
using 15% EtOAc in hexane  as the eluent. 30 To a
de-gassed solution of the bromothiazole product (230
mg, 0.97 mmol), the  boronic acid derivative from
above (230 mg, 0.97 mmol) and aqueous Na2CO3 (2M,  3
ml-) in DME (3mL), a catalytic amount of Pd(PPh3)4 (56
mg, 0.049 mmol) was  added and the reaction mixture
was stirred at 80 C under argon for 20 h. The
reaction mixture was then cooled to RT, diluted with
EtOAc and extracted with brine, 35 aqueous NaHCO3 (2
x) and brine. The organic layer was dried over
anhydrous WO 2004/065367 PCT/CA2004/000018  



138 MgSO4 and concentrated to dryness. The
carbamate-ester product was isolated  after flash
column chromatography using 20% to 30% EtOAc in
hexane: 180 mg.  The aniline hydrochloride of example
26 was isolated after removal of the Boc  protecting
group with 4N HCI in dioxane for 30 min. 5 EXAMPLE 27
Ethyl 5-amino-l-methyl-1 H-indole-2-carboxylate:  02N
1) NaH, Mel HZN COZEt COO Et  H 2) SnCl22H20 The ethyl
ester of 5-nitroindole-2-carboxylic acid (0.300 g,
1.28 mmol) was dissolved  10 in anhydrous DMF (6 mL)
and NaH (0.078 g, 60%, 1.92 mmol) was added. The
reaction was stirred at RT for 20 min, then Mel (160
pL, 2.56 mmol) was added and  stirring was continued
for 3 h. The reaction was quenched-with the addition
of  aqueous NaHCO3 (-1%) while stirring vigorously.
The brown solid formed (0.096 g)  was filtered and
dried in air overnight. 15 The N-methyl nitro
derivative (196 mg, 0.79 mmol) was then dissolved in
DMF (4  mL), H2O (400 NL) and SnCI22H2O (888 mg, 3.95
mmol) were added, and the  mixture was stirred at 60 C
for 3 h. The mixture was then partitioned between 10%
aqueous NaHCO3 and EtOAc and stirred vigorously. The
aqueous layer was re- extracted with EtOAc and the
combined EtOAc layers were washed with brine, dried .
20 over anhydrous MgSO4 and concentrated to dryness.
The residue was purified by  flash column
chromatography, using 1:1 ration EtOAc/hexane as the
eluent, to  obtain the pure 5-aminoindole derivative
(118 mg) of example 27. EXAMPLE 28  25
Ethyl5-(fl-(4-amino-1-ethyl-piperidin-4-yl)-methanoyl]
-amino)-1-methyl-IH- indole-2-carboxylate: WO
2004/065367 PCT/CA2004/000018  



139  /NBOc 1) (`x)1 FmocHN CO2H HATU, HOAt, collidine
N H2N 2)40%TFA in CH2CI2 H  N  COOEt HN COOEt O I  3)
CH3CHO, NaCNBH3 4) DBU The 5-aminoindole derivative of
example 27 was coupled to N-Fmoc-amino-(4-N-
Boc-piperidinyl)carboxylic acid. The Boc protecting
group was removed with 25%  TFA in CH2CI2 in the usual
way, and the product was then dissolved in EtOH (6
mL). 5 AcOH (133 mg), acetaldehyde (33 mg, 0.74 mmol)
and NaCNBH3 (23mg, 0.37  mmol) were added and the
reaction mixture was stirred at room temperature for 2
h.  The reaction mixture was concentrated to remove
most of the solvent, the residue  was re-dissolved in
EtOAc and washed with saturated NaHCO3 and brine. The
organic layer was dried over anhydrous MgSO4 and
concentrated to give the N-ethyl  10 derivative as an
orange solid. This solid was dissolved in THE (2.5
mL), DBU (113 mg, 0.74 mmol) was added and  the
mixture was stirred at room temperature for 30 min.
The solvent was  evaporated, the remaining residue was
dissolved in EtOAc and the organic layer was  washed
with saturated NaHCO3 and brine. The organic layer was
further extracted 15 with 1 N HCl and H2O (2 x), and
the pH of the combined aqueous layers was  adjusted to
pH -10 with IN NaOH. The aqueous layer was then
extracted with  EtOAc (3 x), the combined organic
layers were washed with brine, dried over  anhydrous
MgSO4 and concentrated to dryness to give the title
amine derivative of  example 28 (44 mg): MS (ES4) m/z
373.1 (MH)20 A similar reductive amination procedure
was used to prepare other N-alkylated  



pyrrolidine (e.g. cucurbitine) and piperidine
derivatives. Alternatively, the reductive  amination
can be performed as the last step on a fully assembled
inhibitor.  EXAMPLE 29 25 General procedure for
coupling amines to 6-indole carboxylic acids to give
amide derivatives of general formulae 1: Indole
carboxylic acids were coupled to various amines (for
example according to WO 2004/065367 PCT/CA2004/000018
140 the examples 15a, 15b, 15c, 19, 20, 21, 22, 23,
24, 25, 28, 34, 35, 36, 42, 43, or 45)  using standard
amide bond forming procedures familiar to those
skilled in the art.  Amide bond forming reagents
include but are not limited to carbodiimides (DCC,
EDC), TBTU, HBTU, HATU and BOP-Cl in the presence or
absence of additives 5 such as HOBt or HOAT. Indole
carboxylic acids can also be activated for coupling
by conversion to the corresponding acid chloride,
symmetrical anhydride or  unsymmetrical anhydrides
using standard protocols familiar to those skilled in
the art  of organic chemistry. The coupling of indole
carboxylic acids with amines is  generally carded out
in solvents such as THF, DCM, DMF, DMSO or MeCN, in
the 10 presence of a tertiary organic base including,
but not limited to friethylamine, N- methylmorpholine,
collidine and diisopropylethylamine. Following
coupling of the  indole carboxylic acid with the
amine, any remaining protecting group that remains in
the molecule can then be removed using the appropriate
procedure. The following  example serves to illustrate
such a process and is non-limiting. 15 (E)-3-[4-({1-[1
-({1-[3-Cyclohexyl-2-furan4-yl-1-(2-morpholin-4-yl-2-o
xo-ethyl)- 1
H-indole-6-yl]-methanoyl}-amino)-cyclobutyl]-methanoyl
}-amino)-phenyl]- acrylic acid., )  _N O OuH o 110  



O O H/ IIO  / \ \ I OH O  OH The indole carboxylic
acid of example 9 (0.030' g, 0.069 mmol, 1 equiv.),
the amine  20 of example 21 (0.044 g, 0.153 mmol, 2.2
equiv.) and TBTU (0.076 g, 0.24 mmol, 3.4  equiv.)
were dissolved in DMSO(2 mL) and triethylamine (84 pL,
0.6 mmol, 8.7  equiv.) was added. The mixture was
stirred overnight at room temperature  (complete by
HPLC). 3N NaOH (0.7 mL) was added and the mixture
stirred at 50 C  for 40 min (complete hydrolysis by
HPLC). Acetic acid was added to neutralize the 25'
reaction mixture and the product-was isolated directly
by preparative HPLC as a  beige amorphous solid (19
mg). EXAMPLE 30 General procedure for the preparation
of indole 6-acylsulfonamide derivatives:  30 Indole
carboxylic acids were converted to the corresponding
acid chloride and. WO 2004/065367 PCT/CA2004/000018
141 coupled to various sulfonamides in the presence of
DMAP and an organic base such  as triethylamine, DIEA,
N-methylmorpholine and the like. Alternatively, the
carboxylic acid was activated using amide bond forming
agents such as  carbodiimides (DCC, EDC), TBTU, HATU
and the like and treated with sulfonamides 5 in the
presence of DMAP. Sulfonamides were either from
commercial sources or  prepared from the corresponding
sulfonyl chlorides and a solution of ammonia in
dioxane. )  _N _N, _N)  T\  q, o O N / pH RtS02NH2
N.Re The following example serves to illustrate such
as process and is non-limiting. 



.10
4-Bromo-N-fl-[3-cyclohexyl-2-furan-3-yf-1-(2-morpholin
-4-yl-2-oxo-ethyl)-1H- indole-6
yl]-methanoyi)-ben(zenesulfonamide: `N  tO?Br,
3-Cyclohexyl-2-furan4-yl-1-(2-morpholin-4-yl-2-oxo-eth
yl)-1 H-indole-6-carbonyl chloride:  15 The carboxylic
acid of example 9 (0.800 g, 1.833 mmol, I equiv.) was
suspended in  DCM (15 mL) and DMF (20 pL) was added
followed by oxalyl chloride (323 pL, 3.7  mmol, 2
equiv.). After stirring for 2 h at room temperature,
volatiles were removed  under reduced pressure and the
residue co-evaporated twice with DCM. After drying.
under vacuum for 1.5 h, the acid chloride was obtained
as a brown solid that was 20 used directly in the next
step. 4-Bromo-N-(1
f3-cyclohexyl-2-furan-3-yl-1-(2-morpholin-4
y!-2-oxo-ethyl)-1H-
indole-6-yi]-methanoyl)-benzenesulfonamide:  The acid
chloride from above (0.032 g, 0.07 mmol, I equiv.) was
dissolved in DCM  (2 mL) and
4-bromobenzenesulfonylamide (0.0205 g, 0.085 mmol, 1.2
equiv.) was 25 added. Triethylamine (21 pL, 0.15 mmol,
2.16 equiv.) and DMAP (0.018 g, 0.147 WO 2004/065367
PCT/CA2004/000018  142 mmol, 2.1 equiv.) were added
and the mixture was stirred overnight at room
temperature (complete by HPLC). DCM was then
evaporated in air and the residue  re-dissolved in
DMSO (2 mL). The title compound of example 30 was
isolated  directly by preparative HPLC as a light
yellow powder (27 mg). 5 EXAMPLE31
N-{1-[3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-
oxo-ethyl)-1 H-indole-6-yl]-
methanoyl}-N-methyl-benzenesu lfonamide: 0 _N 0 0.0 



N N g~ 10 The N-methylacylsulfonamide of example 31
was prepared from the acid chloride  described in
example 30 and N-methylbenzenesulfonamide using the
procedure of  example 30. EXAMPLE 32 15
3-Cyclohexyl-2-furan-3-y1-1-(2-morpholin-4-yl-2-oxo-et
hyl)-9H-indole-6- carboxylic acid acetyl-amide: _N o R
Acetamide (9 mg, 0.152 mmol, 1.38 equiv.) was
dissolved in THE (2 mL) and NaH  (60 % oil dispersion,
8 mg, 0.2 mmol, 1.81 equiv.) was added. The mixture
was 20 stirred for 30 min and the acid chloride of
example 30 (0.050 g, 0.11 mmol, 1 equiv.)  in THE (1
mL) was added. The reaction mixture was then stirred
for 2 h at room  temperature (complete by TLC). The
reaction was diluted with EtOAb and the  solution
washed with 10 % aqueous HCI and dried (Na2SO4). After
evaporation of  the solvent under reduced pressure,
the residue was purified by flash 25 chromatography on
silica gel using EtOAc as eluent. The title compound
of example  32 was obtained as a white solid (24 mg).
WO 2004/065367 PCT/CA2004/000015  143  EXAMPLE 33
Methyl 2-bromo-3-cyclohexyl-1H-indole-5-carboxylate:
H  COOMe 5 Using the same series of reactions
described in example 2 but starting from in dole 5-
carboxylic acid, the.title compound of example 33 was
obtained. This compound is a  starting material for
the synthesis of compounds according to the general
formula 1.4,  whereby the methods as described
hereinbefore, e.g. 4 to 8 and/or in combination  with
9 to 32, can be employed in an analogous manner. 



10 EXAMPLE 34
2-(1-Amino-cyclobutyl)-3-methyl-benzofuran-5-carboxyli
c acid methyl  ester COOMe OH  COOMe / ' HO" COOMe  OH
0  1 " CooMe HO COOMe COOMe  O 0  .. . N3 \a. COOMe
HZN. COOMe - - - - --- -  15 Methyl 4-hydroxybenzoate
(20.00 g, 131 mmol) was dissolved in DMF (350 ml-) and
K2CO3 (24.19 g, 175 mmol) was added. The mixture was
stirred for 30 min and  crotyl bromide (85%, 16.47 mL,
160 mmol) was added dropwise over 4 min. The
resulting amber suspension was stirred for 4 hat room
temperature. It was then  poured into DCM and the
solution washed with water and brine. The extract was
20 dried (MgSO4) and evaporated to a pale yellow oil
consisting of a mixture of two  isomeric allyl ether
(4:1 ratio). Upon standing at room temperature, the
oil partially  crystallized. The supernatant was
decanted and the crystals washed with hexane to WO
2004/065367 PCT/CA2004/000018  144 provide 12.5 g of
the desired ether as white crystals. The above
material (10.30 g, 50mmol) was added to a flask heated
to 230 C in a  sand bath and the melted oil was
stirred for 25 min at that temperature. The material
was then brought back to room temperature and the
resulting waxy solid used 



5 without purification in the next step. The
rearranged phenol from above (10.00 g, 48.5 mmol) was
dissolved in McOH  and the solution cooled to -78 C in
a dry ice - acetone bath. Ozone was bubbled  through
the solution until complete disappearance of starling
material (TLC).  Dimethyl sulfide (7 mL) was then
added dropwise at -78 C and the mixture stirred 10 for
10 min at -78 C and at room temperature for 30 min.
Volatiles were removed  under reduced pressure, the
residue was dissolved in ether and the solution washed
with water (2 X) and brine. After drying (MgSO4) and
removal of volatiles, the crude  product which
consists of a mixture of aldehyde and lactol was
obtained as a milky  oil (9.9 g). 15 The crude product
from above (9.9 g, 48 mmol) was suspended in 85%
phosphoric  acid (40 mL) and heated to 50 C fon50 min
after which a white solid precipitated.  Water (50 mL)
was added and the solid collected by filtration. The
material was then  dissolved in EtOAc and washed with
saturated aqueous NaHCO3 and water. The  solution was
dried (MgSO4) and concentrated to yield a residue that
was purified by 20 flash chromatography on silica gel
using 10% EtOAc - hexanes as eluent. The  desired
benzofuran derivative was obtained (2.39 g). The
benzofuran derivative from above (2.20 g, 11.6 mmol)
was dissolved in THE (65  mL) and the solution cooled
to -78 C. A solution of lithium dilsopropylamide (LDA,
2M in heptahe/THF/ethylbenzene, 6.9 ml-) was added
dropwise over 10 min. After 25 stirring for 35 min,
cyclobutanone (1.793 mL, 24 mmol) was added dropwise
and stirring continued at-78 Cfor15 min. The reaction
mixture was then warmed to . _ _ "_..  room
temperature and quenched with 1 N HCI. The product was
extracted with EtOAc, washed with water and brine and
dried (Na2SO4). Purification by flash  chromatography
on silica gel using 25% EtOAc in hexanes gave the
desired  30 cyclobutyl carbinol (1.39 g) as a clear
gum. The alcohol from above (1.38 g, 5.3 mmol) and
sodium azide (1.105 g, 17 mmol)  were suspended in
CHC13 (30 mL) and the mixture cooled in ice. TFA
(1.695 mL, 22  mmol) was added dropwise over 10 min,
the cooling bath was removed and the  



mixture stirred at room temperature for 20 min. The
reaction mixture was diluted 35 with CHCl3, washed
with saturated aqueous NaHCO3 and dried (MgSO4).
Removal WO 2004/065367 PCT/CA2004/000018  145
of-solvents under reduced pressure gave a amber oil
that was purified by flash  chromatography on silica
gel using 5% EtOAc in hexane as eluent. The desired
azide was obtained as a clear oil (882 mg). The azide
from above (880 mg) was hydrogenated (1 atm H2) in
MeOH over 5% 5 Lindlar catalyst (374 mg). After 15
min, the reduction was judged complete by TLC.
Removal of the catalyst by filtration and solvent
under reduced pressure gave the  desired amine
derivative of example 34 (785 mg) as a colorless oil:
ES-MS: m/z  243 (M-NH2). 10 EXAMPLE 35 3-(2-(1
Amino-cyclobutyl
-1-(toluene-4-sulfonyl)-1H-indol-6-ylj-acrylic acid
ethyl ester ToISOZ - ToISO N COOH N COOMe COOMe N / OH
ToISO ToISO2 ToIS02  2 N N_ COOEt  N "OH 0 /LL-!N HO \
" I HO HO  To1802 To1S02  9 N , \ COOEt N / COOEt  N3
H2N 15 Indole 6-carboxylic acid (10.00 g, 62 mmol) was
esterified by refluxing overnight in a  mixture of
MeOH (200 mL) and conc. H2SO4 (1 mL). After cooling,
the reaction  mixture was poured into sat. aqueous
NaHCO3 and extracted with EtOAc. The  extract was
washed with aqueous NaHCO3 twice and water. Drying
(MgSO4) and  



removal of volatiles gave the desired methyl ester as
a brown oil (10.4 g). 20 The ester from above (10.40
g, 62 mmol) was dissolved in DMF (80 mL) and the
solution cooled in ice. Sodium Hydride (60% oil
dispersion, 2.852 g, 71.3 mmol) was  added in small
portions and the mixture was stirred at room
temperature for 40 min.  The reaction mixture was
brought back to 0 C and para-toluenesulfonyl chloride
(14.49 g, 76 mmol) was added. The mixture was stirred
for 2 hat room temperature. 25 The reaction mixture
was then diluted with EtOAc, washed consecutively with
10%  citric acid (2 X), NaHCO3 (2 X) and brine. After
drying (MgSO4), removal of solvent  gave a beige
residue that was triturated twice with ether- hexanes
(7.7 g).  Concentration of mother liquors and
trituration of the residue with MeOH gave an WO
2004/065367 PCT/CA2004/000018  146 additional 5.8 g of
the desired tosylated indole. The material from above
(1.750 g, 5.31 mmol) was dissolved in DCM (40 ml-) and
the solution cooled to -78 C. Diisobutylaluminum
hydride (1 M in DCM, 12.72 mL,  12.72 mmol) was added
dropwise and the mixture stirred for 30 min at -78 C.
The 5 reaction mixture was then warmed to room
temperature, quenched with aqueous.  potassium sodium
tartrate and stirred overnight at room temperature.
The organic  phase was decanted, washed with brine and
dried (MgSO4). Removal of volatiles  and purification
by flash chromatography on silica gel gave the desired
alcohol as a  colorless oil (1.35 g). 10 The alcohol
from above (1.250 g, 4.15 mmol) was dissolved in THE
(150 ml-) and  the solution was cooled to -78 C.
Lithium diisopropylamide (2M in  THF/heptane/ethyl
benzene, 10.37 mL) was added dropwise over 5 min.
After  stirring for an additional 30 min at -78 C,
cyclobutanone (1.55 mL, 20.7 mmol) was  added and the
reaction mixture allowed to warm up to 0 C. The
reaction was 15 quenched with 10% citric acid and THE
removed under reduced pressure. Water  was added and
the product was extracted with EtOAc, washed with
aqueous  NaHCO3 and brine, and dried (MgSO4). The
material was purified by flash  



chromatography on silica gel using 30-50% EtOAc in
hexanes as eluent. The  desired cyclobutyl carbinol
was obtained as an oil (0.94 g). 20 The alcohol from
above (0.870 g, 2.34 mmol) was dissolved in DCM (20
ml-) and
1,1,1-tris(acetyloxy-1,1-dihydro-1,2-benzodioxol-3-(1H
)-one (Dess-Martin  periodinane) (1.060 g, 2.50mmol)
was added. The mixture was stirred at room
temperature for 3 h, quenched with aqueous NaHCO3 an d
extracted with EtOAc.  The extract was washed with
brine, dried (MgSO4) and concentrated to give the 25
desired aldehyde as an oil that was used directly in
the next step. The crude aldehyde (assume 2.34 mmol)
from above was dissolved in DCM (20 mL)  and
(carbethoxymethylene)triphenylphosphorane (0.871 g,
2.5 mmol) was added.  The mixture was refluxed for 4
h, concentrated and the product isolated by flash
chromatography on silica gel using 20-30% EtOAc in
hexanes as eluent. The 30 desired cinnamate.was
obtained as a foam (0.400 g). The cinnamate derivative
from above (0.400 g, 0.9 mmol) was dissolved in CHCI3
(15 mL) and sodium azide (138 mg, 2.1 mmol) was added.
TFA (0.39 mL, 5.1 mmol)  was added dropwise over 5 min
and the mixture was then stirred at 60 C for 4 h.  The
reaction mixture was diluted with CHCI3, washed with
aqueous NaHCO3 and 35 dried (MgSO4). The product was
purified by flash chromatography on silica gel using
WO 2004/065367 PCT/CA2004/000018  147 20% EtOAc in
hexane as eluent, to give the desired azide as a
yellow foam (0.207  g). The azide from above (0.183 g)
was dissolved in THE (5 mL) containing 1 % water  and
triphenylphosphine (180 mg) was added. The mixture was
stirred at 60 C for  5 20 h and the final product of
example 35 isolated by preparative reversed-phase
HPLC (42 mg). This amine was coupled in the usual
manner to inddle carboxylic acid derivative to  give
final inhibitors after cleavage of the N-tosyl.and
ester protecting groups with  NaOH. 



10 Final products obtained as above were also
methylated on the indole nitrogen by  treating the
fully deprotected molecules with NaH and iodomethane,
followed by  saponification of the methyl ester which
was formed concomitantly. EXAMPLE 36 15
3-(4Amino-2-ethoxy-phenyl)-acrylic acid methyl-ester
O2N OEt O N OEt O2N OEt  OH z l i O~ i i OH  O O  3
OZN OM OZN OR HzN ~ i i OMe OMe  ~ i O ll_ H O O
2-Ethoxy-4-nitrobenzoic acid (1.56 g; 7.38 mmol) was
dissolved in methanol (15 mL)  and the resulting
solution stirred at 0C. A solution of diazomethane in
ethyl ether  was slowly added until the yellow color
persisted and was stirred for a further 20 min. 20 The
solvents were evaporated to afford the methyl ester as
a pale yellow solid (1.6.6.  g, quant.) which was used
without further purification. The ester from above
(1.60 g; 7.10 mmol) was dissolved in dry toluene and
the  solution cooled to -78 C under a nitrogen
atmosphere. A solution of  diisobutylaluminum hydride
in tetrahydrofuran (IM; 8 mL; 8 mmol) was added and 25
the reaction allowed to warm to ambient temperature.
Two additional portions of  DIBAL-H were added in this
way (7 and 10 mL) after 1 h and .a further 1.5 h. 0.5
h  after the last addition, the reaction was cooled to
0C and IN HCI (25 mL) was slowly  added and the
mixture stirred vigorously for 0.5 h. The organic
solvents were then  evaporated and the aqueous residue
was extracted with ethyl acetate (2 x 50 mL) WO
2004/065367 PCT/CA2004/000018  148 and washed with
water (50 mL) and brine (50 mL). The combined extracts
were  



then dried over MgSO4 and evaporated to afford the
alcohol as a pale yellow, fibrous  solid (1.40 g;
quant.) which was used as such. A turbid solution of
1,1,1-tris(acetyloxy-1,1-dihydro-1,2-benzodioxol-3-(1H
)-one 5 (Dess-Martin periodinane) (2.32 g; 5.47 mmol)
in dichloromethane (40 mL + 5 mL  rinse) was added to
a stirred solution of the above alcohol (0.98 g; 4.97
mmol) in  DCM (40 mL) and the reaction stirred at
ambient temperature under a nitrogen  atmosphere.
After 4 h, saturated NaHCO3 / 10 % Na2S2O3 (1:1, 160
mL) was added  and the mixture stirred vigorously
until the phases were clear (ca. 0.5 h). The 10
organic phase was separated and the aqueous phase was
extracted with  dichloromethane (50 mL) and washed
with saturated NaHCO3 (2 x 150 mL). The  combined
organic phases were then dried over MgSO4 and
evaporated to yield the  aldehyde as a pale yellow
solid (960 mg; 99 %) which was used as such. Sodium
hydride (95% dry powder; 158 mg; 6.25 mmol) was
suspended in anhydrous  15 THE (10 ml-) and trimethyl
phosphonoacetate (0.945 mL; 5.84 mmol) added  dropwise
at 0C under a nitrogen atmosphere resulting in a solid
white mass which  could not be stirred. A solution of
the aldehyde from above (950 mg; 4.87 mmol) in  THE (7
mL + 3 mL rinse) was then added dropwise resulting in
a yellow colour and  slow dissolution of the white
solid mass. After the addition, the reaction was
allowed 20 to warm to ambient temperature. After 15 h,
the cloudy reaction mixture was  evaporated to a pale
yellow solid which was extracted with ethyl acetate (2
x 50 mL)  and washed with saturated NaHCO3 (3 x 75
mL). The combined extracts were dried  over MgSO4 and
evaporated to afford the cinnamate ester as pale
yellow solid  (1.212 g; 99 %) which was used without
further purification. 25 The nitro cinnamate from
above (0,300 g, 1.2 mmol) was suspended in EtOH (12
mL) and water (7.5 mL) and K2CO3 (0.990 g, 7.16 mmol)
and 85%o sodium  hydrosulfite (1.247 g. 7.16 mmol)
were added successively. The mixture was stirred
vigorously at room temperature for 1.5 h. It was then
diluted with water (10 ml-) and  the ethanol removed
under reduced pressure. The reaction mixture was
extracted 30 with EtOAc (2 x), washed with water and
brine and dried (MgSO4). Removal of the  



solvent under reduced pressure gave the desired
aniline as a yellow solid. Note: the analogous methoxy
derivative was prepared in the same manner using
commercially available 2-methoxy-4-nitrobenzoic acid
as starting material. WO 2004/065367 PCT/CA2004/000018
149  EXAMPLE 37
3-(4,5-Diamino-2-alkoxy-phenyl)-acrylic acid methyl
esters O'N OR O2N OR HzN OR  OMe > / OMe OzN HzN / /
OMe  O O O The procedures will be illustrated for R =
Et but similar protocols can be used to  5 prepare
derivatives with other alkoxy substituents. The
ortho-ethoxy-para-nitro cinnamate derivative prepared
as described in example  36 (600 mg; 2.39 mmol) was
dissolved in concentrated sulphuric acid (5.5 mL) at
0C and potassium nitrate (253 mg; 2.50 mmol) added in
portions over 3 min. After  5 min, the resulting
yellow-brown solution was allowed to warm to ambient
10 temperature and was stirred under a nitrogen
atmosphere. After 3 h, the reaction  was added to ice
(75 g) resulting in a pale yellow precipitate. Once
the ice had  melted, the suspension was sonicated,
filtered and washed several times with  distilled
water. Air drying overnight afforded the
dinitrocinnamate as a pale yellow,  chalky solid (661
mg; 93 %) which was used without further purification.
15 The dinitrocinnamate (657 mg; 2.22 mmol) was
dissolved/suspended in ethanol /  water (1:1; 40 mL)
resulting in a yellow suspension which was stirred
vigorously at  ambient temperature. Potassium
carbonate (3.06 g; 22.2 mmol) and sodium  hydrosulfite
(3.86 g; 22.2 mmol) were successively added resulting
immediately in a  dark violet/green colour which
quickly began to lighten to a pale orange. After 3 h,
20 the reaction was diluted with water (20 mL) and the
ethanol evaporated. The  aqueous residue was extracted
with ethyl acetate (2 x 50 mL) and washed with  



saturated NaHCO3 (2 x 60 mL) and brine (30 mL). The
combined extracts were  dried over Na2SO4 and
evaporated to afford the dianiline as a dark orange
syrup  which solidified under high vacuum -(377 mg; 72
%). 25 Such dianiline derivatives as described in this
example could be converted.to  benzimidazole
derivatives by coupling to amino acid derivatives as
described in  example 22. to prepare inhibitors.
EXAMPLE 38 30 3-(4-Amino-2-alkyl-phenyl)-acrylic acid
methyl esters and 3-(4,5-diamino-2-
alkyl-phenyl)-acrylic acid methyl esters WO
2004/065367 PCT/CA2004/000018  150 02N We O2N OTf O2N
R  COOEt ' COOEt COOEt  HZN , R COOEt HZN / I R H2N
COOEt  R = (C,,)alkyl, (C24)alkenyl, (Cy6)cydoalkyl,
(C2,6)alkynyl As one skilled in the art would
recognize, analogs of derivatives presented in
examples 36 and 37 where the alkoxy group has been
replaced by an alkyl, alkenyl  or alkynyl substitutent
(e.g. R = Me, Et, Pr, vinyl, allyl) can be prepared by
converting 5 such an alkoxy derivative (e.g. methoxy)
to the corresponding phenol by cleaving the  ether
linkage with reagents such as BBr3 and then converting
the phenol substituent  to the corresponding triflate.
Such triflates can then be used as substrates in a
variety of transition metal catalyzed cross-coupling
reactions with organometallic  reagents that would
allow replacement of the triflate functionality by an
alkyl 10 substituent. Such reagents might include
tetraalkyltin, tetraalkenyltin, alkylboronic  acid and
alkenylboronic acid derivatives that would undergo
cross-coupling under  Pd catalysis. In some cases
(e.g. ally) or vinyl), the substituent can be further
elaborated (e.g. the double bond can be converted to a
cyclopropane ring using a  



cyclopropanating reagent known to people skilled in
the art) 15 Once the alkyl group has been introduced,
the intermediates can then be elaborated  to
inhibitors following synthetic sequences described in
previous examples.  EXAMPLE 39
4-Carboxymethyl-3-cyclohexyl-2-furan-3
yi--7-methyl-lH-indole-6-carboxylic  20 acid methyl
ester WO 2004/065367 PCT/CA2004/000018  151 HZNCOON
HzN\ COOMe McOHZN COOMe I 1 ~ ~1 step 1 step 2 Me step
3  SMe  H COON  H COOMe  N N COOMe \ \ 1 \ step 5 step
6  We step 4 . COOH COOMe N COOMe  step 7 Br 0 step 8
step 9 step 10  O COOH  N COOMe N COOMe step 11 O 1
Step 1: 3-amino-4-methylbenzoic acid (15.00 g, 0.099
mol) was suspended in  MeOH (150 mL) and thionyl
chloride (25.33 mL, 0.347 mol, 3.5 equiv.) was added
dropwise. The mixture was heated overnight at 70 C.
After cooling to RT, volatiles 5 were removed under
reduced pressure and the residue triturated with ether
(150  mL). The solid was filtered off and dried (18.36
g). The solid was suspended in  



DCM (600 mL) and saturated aqueous NaHCO3 (250 mL) was
added. After stirring  for 15 minutes, the organic
layer was separated and washed successively with
NaHCO3 solution (2 x 250 mL), water (250 ml-) and
brine (250 mL). The solution 10 was dried (Na2SO4),
filtered and evaporated to dryness to give the desired
aniline  (14.8 g, 90% yield). Steps 2 and 3: the ester
from above (12.50 g, 75.6 mmol) was dissolved in DCM
(190 mL) and methylthioaldehyde dimethyl acetal (10.1
mL, 75.6 mmol) was added.  The solution was cooled to
-30 C. N-chlorosuccinimide (10.10 g, 75.6 mmol) was 15
added in 6 portions over 30 minutes. Triethylamine
(10.6 mL, 75.6 mmol) was then  added dropwise over 10
min and after stirring for an additional 15 min, the
cooling  bath was removed and the temperature brought
to reflux. After 5 h, the reaction  mixture was cooled
to RT and evaporated to dryness. The residue was
dissolved in WO 2004/065367 PCT/CA2004/000018  152
ether (750 ml-) and 2M HCI (303 mL) was added. After
stirring at RT for 1.5 h, the  ether layer was
separated and washed with NaHCO3 solution (2 x 150
ml-) and brine  (250 mL). The original acidic aqueous
phase was extracted with DCM (2 x 100 mL)  and the
extracts washed as above and then combined with the
first ether phase. 5 The combined organic phases were
dried (Na2SO4) and evaporated to dryness and  the
material purified by flash chromatography on silica
gel using 30-0% hexane in  DCM as eluent to give the
desired 3-thiomethylindole derivative (9.37 g). Step
4: the thiomethyl indole from above (8.37 g, 35.4
mmol) was dissolved in  absolute EtOH (220 ml-) and
Raney-nickel (Ra-Ni) (25 g) was added. After stirring
10 at RT for 3 h, another portion of Ra-Ni (15 g) was
added and stirring resumed for an additional 45 min.
The mixture was filtered and the filtrate evaporated
to dryness to  give the desired indole (6.26 g, 93%).
Steps 5: the indole ester from above (4.00 g, 21 mmol)
was dissolved in a mixture of  McOH (18 ml-) and water
(18 mL). KOH (11.86 g, 210 mmol) was added and the 15
mixture stirred at 75 C for 2 h. Cyclohexanone (7.26
g, 74 mmol, 3 equiv.) was  



added dropwise over 15 min and stirring at 75 C was
continued overnight. MeOH  was removed under reduced
pressure and water (500 ml-) was added to the residue.
Insoluble material was removed by filtration and the
aqueous phase was then  washed with TBME (200 mL). The
aqueous phase was acidified to pH 4 with formic 20
acid to produce a white precipitate that was collected
by filtration, washed with water  and dried. The
desired cyclohexenylindole was obtained (4.77 g, 89%).
Steps 6-8: as described in example 2. Steps 9-11: as
described in examples 4 and 6..  25 EXAMPLE 40
9-Carboxymethyl-3-cyclohexyl-2-furan-3-yl-5-methoxy4H-
indole-6-carboxylic  acid methyl ester cxCOON COOMe
02N / COOMe OzN COOMe  OH step t \ I OMe step 2 I OMe
step 3 -N We p COON COOMe  H N COOMe -~ N 0 / \ ~.I
step4 \ oMe OMe Step 1: 4-methylsalicylic acid (100 g,
0.66 mol) was dissolved in acetone (1 L) and WO
2004/065367 PCT/CA2004/000018  153 K2CO3 (227 g, 1.64
mot, 2.5 equiv.) was added in portions. The mixture
was heated  to reflux and dimethylsulfate (155 mL,
1.64 mot, 2.5 equiv.) was added dropwise  over 1 h.
The mixture was refluxed overnight. Additional K2CO3
(90 g) and  dimethylsulfate (60 ml-) were added and
the mixture refluxed for an additional 20 h. 5 . K2CO3
(20 g) and dimethylsulfate (15 mL) were again added
and after refluxing for 7  h, the reaction was judged
complete by TLC. Solids were removed by filtration
using  acetone for washings and the filtrate
concentrated to a volume of 200 mL. The  solution was
diluted with MeOH (1 L) and stirred with ammonium
hydroxide (300 ml-)  for 30 min. MeOH was removed
under reduced pressure and the residue extracted 



10 with EtOAc (2 x 400 mL). The extract was washed
with brine (500 mL) and dried  (Na2SO4). Removal of
volatiles gave the desired product as a yellow oil
(119 g).  Step 2: the ester from above (117 g, 0.649
mot) was charged in a flask cooled in  ice. The ester
was dissolved in conc. H2SO4 (600 mL) and the solution
cooled to -3  C. Conc. HN03 (51 mL) was added dropwise
over 1.5 h keeping the internal 15 temperature around
0 C. The ice bath was removed and the mixture stirred
at RT  for 3.5 h. The reaction mixture was poured.over
ice and allowed to stand overnight.  The precipitated
solid was collected by filtration, washed with water
and dried. The  material was purified by trituration
from hot methanol. and flash chromatography on  silica
gel to separate the desired product from a dinitro
side product. 20 Step 3: The nitro ester from above
(75.7 g, 0.336 mot) was dissolved' in DMF (322  mL)
and DMF dimethylacetal (120.1 g, 1.01 mot) was added
dropwise over 10 min.  The mixture was heated to 115 C
for 3h (complete by TLC). The reaction mixture  was
cooled to RT and volatiles removed under vacuum. The
residue was co- evaporated twice with DCM and
triturated with ether to give a total of 90.02 g (95%
25 yield) of the desired enamine derivative. Step 4:
The enamin a from step 3 (90.02 g,0.321 mot) was
dissolved in 1:1 THF- MeOH (1.48 L) and the mixture
heated to 35 C in a water bath. Raney nickel  (washed
with THF, 6.3 g) was added followed by dropwise
addition of hydrazine  (18.5 g, 0.369 mot) over 15
min. After stiiring for 1h (internal temperature: 49
C), a 30 second portion of hydrazine (18.5 g) was
added dropwise and the mixture stirred  overnight at
49 C. Evaporated solvent was replenished and
Raney-nickel (6.3 g)  and hydrazine (18.5 g) were
again added followed by another portion of hydrazine
(18.5 g) after stirring for an additional 3 h. After
stirring at 54 C overnight, the  reaction was
completed by addition of a last portion of
Raney-nickel (6.3 g) and 35 hydrazine (36 mL) and
stirring 20 h. The reaction mixture was then brought
back to WO 2004/065367 PCT/CA2004/000018  154 RT and
filtered using DCM for washings. The filtrate was
evaporated to dryness  



under reduced pressure and the residue purified by
flash chromatography on silica  gel using 2-30% EtOAc
in DCM as eluent. The desired indole was obtained
(41.1 g).  The indole from step 4 was elaborated to
the title compound of example 40 using 5 procedures
similar to those described in the previous example.
EXAMPLE 41
3-Cyclohexyl-2-furan-3-yl-5-hydroxy-l-(2-oxo-2-(4-pyrr
olidin-1-yl-piperidin-l-
yl)-ethyl]-1H-indole-6-carboxylic acid 0 Lri LN  b b
_N  o Me dl-i \T 0 OMe i N O/ \ I OMe O/ \ I OH O c OH
10 This is a representative procedure that can be
applied to analogs with other amide  substituents: the
methoxyindole (30 mg) was dissolved in DCM (1 ml-) and
the  solution was cooled in ice under a nitrogen
atmosphere. Boron tribromide (1 M in  DCM, 0.3 ml-)
was added dropwise and the mixture was stirred for 40
min at 0 C 15 and then 30 min at RT. The reaction was
then quenched by addition of ice, diluted  with DCM
and neutralized by addition of solid NaHCO3. The
organic phase was  separated and dried (MgSO4)
Evaporation of the solvent under reduced pressure
gave the desired phenol derivative as a yellow solid
(21 mg) that was saponified to  give the title
compound of example 41 under standard conditions.
Alternatively, the 20 intermediate phenolic ester can
be alkylated under standard conditions (e.g..NaH in
DMF) to produce various ether derivatives (e.g. with
tert-butyl bromoacetate)  EXAMPLE 42
1-(2-Methyl-thiazol-4-y!)-cyclobutylamine
hydrochloride WO 2004/065367 PCT/CA2004/000018  155
HIrOH I o!NH hB \ I H N s  



O step 1 o step 2 step 3 H2N  HCI INS s Step 1: The
starting protected amino acid was obtained using a
similar procedure to  that described in example 21 but
using benzyl alcohol instead of trimethylsilyl ethanol
in the curtius rearrangement. The acid (7.48 g,
3ommol) was dissolved in THE (50 5 mL) and the
solution cooled to -8 C under a nitrogen atmosphere.
N- Methylmorpholine (3.63 mL, 33 mmol) was added
dropwise followed by  isobutylchloroformate (3.89 mL,
30 mmol). The suspension was stirred for 10 min  and
filtered under nitrogen, keeping the filtrate at -8 C.
The solution was then  added to an excess ethereal
diazomethane solution and the mixture stirred for 30
10 min (TLC shows complete conversion to the
diazomethylketone). 48% HBr in water  (3.50 mL, 31
mmol) was then added dropwise over 5 min to the cold
solution. A  second portion of HBr.(3.5 mL) was added
after 5 min, the cooling bath was  removed and the
mixture stirred at RT overnight. Ether (250 mL) was
added and the  solution Washed with water (2 x 50 mL),
saturated NaHCO3 (50 mL) and brine (50 15 mL). After
drying (MgSO4), volatiles were removed under reduced
pressure and the  residue triturated with 1:4 ether I
hexanes. The white solid was filtered, washed with
hexane and dried in vacuum. The desired
bromomethylketone (7.35 g, 75% yield)  was obtained as
a white solid. Step 2: The bromomethylketone from
above (228 mg, 0.7 mmol) and thioacetamide  20 (56.3
mg, 0.75 mniol) were heated to reflUx in isopfopanol
(5 ihL). After 1 h, the  reaction mixture was
evaporated to dryness and the oily residue triturated
with water  to give a white precipitate that was
collected, washed with water and dried in vacuum  (185
mg, 87% yield). Step 3: 10% Pd on charcoal (70 mg) was
suspended in EtOH (5 mL) and the  25 protected
thiazole derivative from above (180 mg) was added.
Hydrochloric acid  was added to acidify the reaction
mixture which was then stirred under I atm of H2  



gas for 20 h. The catalyst was removed by filtration
and the filtrate evaporated to  dryness under reduced
pressure to give the desired amine hydrochloride as a
white  solid (104 mg) after trituration with ether. WO
2004/065367 PCT/CA2004/000018  156 The amine
hydrochloride was coupled to indole derivatives under
standard  conditions. Note: Analogous thiazole
derivatives can be prepared in a similar way by using
differently substituted thioamide, thiourea or
acyithiourea derivatives. In addition, 5 other
protected amino acids can be used as starting
materials in this sequence and  converted to their
respective bromo or chloromethylketones to be used in
turn to  prepare various substituted thiazole
derivatives. EXAMPLE 43 10 (Z)-3
f2-(1Amino-cyclobutyl)-6-ethoxy-9-methyl-IH-benzimidaz
ol-5-yl]-acrylic  acid methyl ester \ COOMe 02N COOMe
O2N\^COOMe  02N OEt 02N \ IOEt MeHN \ I OEt  H,N COOMe
N ,/ -" cOOMe McHN OEt HN I I OEt The
4-nifro-2-ethoxycinnamate (303 mg, 1.206 mmol),
prepared as described in  example 36 was dissolved in
concentrated sulfuric acid (3 ml-) and the solution 15
cooled to 0 C. Potassium nitrate (128 mg, 1.27 mmol)
was added and the mixture  stirred for 3.5 h at room
temperature. After completion, the reaction mixture
was  poured over ice and the precipitated solid was
collected by filtration. The crude  product was washed
with water, dried under vacuum and used without
purification in  the next step (390 mg). 20 The
dinitro derivative from above (390 mg) was dissolved
in THE (3 mL) and  methylamine in THE (3.02 mL of a 2M
solution in THF) was added. After stirring for  



30 min, volatiles were removed under reduced pressure
and the orange solid used  as such in the next step.
The nitro arene from above was suspended in a mixture
of EtOH (12 ml-) and water  25 (12 ml-) and K2CO3
(1.00 g, 6 equivalents ) was added followed by sodium
hydrosulfite (1.26 g, 6 equivalents). The mixture was
stirred for 4 hat room  temperature and EtOH was
removed under reduced pressure. The residue was
extracted with EtOAc and the organic phase washed with
brine and dried (MgSO4).  Removal of the solvent and
purification of the residue by flash chromatography
(50 30 to 75% EtOAc in hexane) gave the desired
diamine (162 mg). WO 2004/065367 PCT/CA2004/000018
157 The dianiline from above (162 mg) was dissolved in
acetonitrile (6 mL) and  aminocyclobutanecarboxyl
chloride hydrochloride prepared as in example 20 (116
mg) was added. The mixture was stirred overnight at
room temperature, diluted with  EtOAc and the solution
washed with aqueous NaHCO3 and brine. After drying 5
(MgSO4), volatiles were removed under reduced
pressure. The residue was  dissolved in AcOH (3 ml-)
and the solution heated to 80 C for I h. After cooling
to  room temperature, the reaction mixture was poured
into water and basified to pH 9  by addition of solid
K2CO3. The organic phase was then extracted with
EtOAc,  washed with brine and dried (MgSO4)_ Removal
of the solvent gave a residue that 10 was purified by
flash chromatography on silica gel using 0 to 5% McOH
'in EtOAc to  give the title compound of example 43
(68 mg). EXAMPLE 44 7-Methoxy-1H-indole-6-carboxylic
acid methyl ester: H CMe OMe OMe  COON COOMe I COOMe
O2N I cooMe  JJstep 1 I step 2 step 3 Br Br  OMe OMe
OMe  



o2N I COOMe N COOMe H cooMe step 4 N step 5 I step 6
15 Br Br Step 1: 4-methylsalicylic acid (32.1 g, 0.21
mol) and potassium carbonate (61.2 g,  0.44 mol) were
suspended in acetone (300 ml-) and the mixture brought
to reflux  temperature. Dimethyl sulfate (66.5 g, 0.53
mol) was added dropwise within 1 h and  stirring
continued overnight at reflux. Additional
dimethylsulfate (30 ml-) and 20 potassium carbonate (2
X 15 g) were added and refluxing for an additional 24
h was  required to complete the reaction. The reaction
mixture was then cooled to room  temperature and
inorganic salts removed by filtration using acetone
for washings.  The filtrate was evaporated under
reduced pressure and the oily residue was  dissolved
in MeOH (300 mL). Concentrated ammonium hydroxide (90
ml-) was 25 added and the mixture was stirred for 30
minutes at room temperature. Methanol  was removed in
vacuo and the residue portioned between ether (300 mL)
and water  (200 mL). The organic phase was separated
and washed with brine and dried  (Na2SO4). Evaporation
of the ether gave the desired di-methylated product as
a  yellow oil (38.1 g) that was used directly in the
next step. WO 2004/065367 PCT/CA2004/000018  158 Step
2: The ester from above (38.0 g, 0.21 mol) was
dissolved in AcOH (250 ml-)  and bromine (37.2 g, 0.23
mol, 1.1 equiv.) was added dropwise over 30 min with
stirring at room temperature. After completion, the
reaction mixture was stirred for  an additional hour,
at which point TLC analysis indicated complete
conversion. The 5 reaction mixture was poured into
water (1 L) and solid Na2CO3 was added cautiously
with stirring until the mixture was neutral. The
off-white precipitate that formed was  collected by
filtration, washed with water and dried to give the
desired bromo  derivative (47.2 g). Step 3: The bromo
derivative from above (44.5 g, 0.17 mol) was added in
small 10 portions to conc. H2SO4 (170 ml-) and the
mixture was stirred in an ice-salt bath until  



all solids dissolved. Conc. HNO3 (17 mL) was then
added dropwise over 20 min and  stirring continued for
an additional hour in the ice bath. The reaction
mixture was  then slowly added to ice-water (2 L) and
the precipitated yellow solid was collected  by
filtration. The solid was washed with water, NaHCO3
solution and water again. 15 After drying, the desired
nitro derivative was obtained as an orange solid (36.8
g).  Step 4: The product from above (129.0 g, 0.42
mol) was dissolved in DMF (400 mL)  and DMF-dimethyl
acetal (151.6 g, 1.27 mol, 3 equiv.) was added in one
portion.  The mixture was heated at 110-120 C under an
argon atmosphere until conversion  was judged complete
by TLC (24 h). The reaction mixture was cooled to room
20 temperature and volatiles removed under vacuum to
give a dark colored residue  (-180 g). Trituration
from ether-THF gave the desired enamine as red
crystals (72  g). Step 5: The enamine from above (72.0
g, 0.20 mol) was dissolved in a mixture of  THE (600
mL) and MeOH (600 mL). The dark red solution was
heated to 30 C and  25 Rariey-Nickel (18 g) was added
to the solution. Hydrazine hydrate (11.6 g, 0.23 mol,
1.15 equiv.) was then added dropwise over 30 min. The.
reaction temperature was.  increased to 50 C and a
second portion of hydrazine hydrate (11.6 g, 0.23 mol,
1.15  equiv.) was added over 30 min. After stirring
overnight at 50 C, additional Raney- nickel (20 g) and
hydrazine hydrate (11.6 g, 0.23 mol, 1.15 equiv.) were
added and 30 after stirring for another 7 h at 50 C,
the reaction was judged complete by TLC.  After
cooling, the catalyst was removed by filtration
through a pad of celite and the  filtrate was
evaporated under reduced pressure. The dark brown
residue was  dissolved in EtOAc (3 L) and the solution
washed with water (1.5 L), 10% HCl (1 L)  and brine
(700 mL). After drying (Na2SO4), removal of solvents
gave the desired 35 bromoindole derivative as a brown
solid (35 g). WO 2004/065367 PCT/CA2004/000018  159
Step 6: The bromoindole derivative from above (35 g)
was dissolved in MeOH (1 L)  and triethylamine (16.3
g, 1.2 equiv.) was added followed by 10% Pd/C (1.06
g).  



The mixture was stirred under hydrogen (35 psi) until
completion of the reaction (7  h). The catalyst was
then removed by filtration and volatiles removed under
reduced 5 pressure. The residue was dissolved in EtOAc
(700 mL) and the solution washed  with 10% HCI
(300mL), water (350 mL), NaHCO3 (350 mL) and brine.
The solution  was dried (Na2SO4) and concentrated
under reduced pressure to give the desired  indole as
a light brown solid (25 g). This indole derivatives
was saponified under standard conditions and
elaborated to  10 final inhibitors as previously
described for analogous derivatives. EXAMPLE 45
2-(9-Amino-cyclobutyl)-6-methoxy-3-methyl-3H-benzimida
zole-5-carboxylic  acid methyl ester O2N COOMe HZN
COOMe AcHN \ICOOMe  ~I v 'OMe OMe OMe  I  AcHN COOMe 0
N COON 02N We 02N OMe  HCOOMI~ fl  15 1-12N OMe HzN N
QMe  Methyl 2-methoxy-5-nitrobenzoate (6.21 g, 29.4
mmol) was suspended in MeOH  (100 mL) and 20%
Pd(OH)2/C (500 mg) was added. The mixture was stirred
under a  hydrogen atmosphere (1 atm) for 18 h. The
catalyst was removed by filtration and  the solvent
evaporated under reduced pressure (5.256 g). 20 The
aniline from above (5.23 g) was dissolved in THE (50
mL) and acetic anhydride  2.984 g) was added. The
mixture was stirred overnight at room temperature. The
white suspension was concentrated under reduced
pressure to a white paste, tert- butylmethyl ether
(TBME, 20 mL) was added and while stirring, hexane
(100 ml-)  was added slowly. The suspension was then
stirred for an additional 2h and the 



25 solid collected by filtration. The product was
washed with hexane and dried in air  (6.372 g). WO
2004/065367 PCTICA2004/000018  160 90% Nitric acid (9
mL) was diluted with water (9 mL) and cooled to 0 C.
The anilide  from above (5.905 g) was added in one
portion and the mixture stirred for 30 min in  the
ice-water bath. The reaction mixture was then added
dropwise to ice-water (700  mL) and the precipitated
yellow solid was collected by filtration, washed with
water 5 and dried in air. The orange solid (5.907 g)
was shown by 1H NMR to consist of a  2:1 mixture of
compounds. Extraction of the aqueous filtrate from
above with EtOAc  gave an additional I g of material
that was combined with the first crop and purified  by
flash chromatography on silica gel using 015% EtOAc in
CHCI3 as eluent. An  orange solid (4.11 g) was
obtained (one isomer). 10 The nitroanilide from above
(3.580 g) was dissolved in THE (50 mL) and the
solution  cooled in ice. lodomethane (4.155 mL, 66.7
mmol, 5 equivalents) and sodium tert- butoxide (6.414
g, 66.7 mmoi, 5 equivalents) were added in two
portions at a 3.5 h  interval. Stirring at room
temperature was continued for an additional 20 h after
the  second addition. THE was evaporated under reduced
pressure and water (100 mL) 15 was added. The deep red
solution was washed with TBME (100 mL). The aqueous
phase was acidified with conc. HCI and extracted with
EtOAc (2 x 100 mL). The  combined organic extracts
were dried and concentrated to a dark red powder (3.78
g) that was used directly in the next step. The free
carboxylic acid (3.75 g) was suspended in 8M HCI (100
mL) and the 20 mixture stirred at 100 C for 8 h. After
cooling to room temperature, volatiles were
evaporated under vacuum and the residue was
co-evaporated 3 times with MeOH.  The residue was
suspended again in MeoH (100 mL) and cooled in
ice-water.  Thionyl chloride (5.10 mL, 5 equivalents)
was added dropwise and the suspension  stirred at 65 C
for 4 h. Volatiles were removed under reduced pressure
and the 25 residue co-evaporated twice with MeOH (100
mL) and then toluene (2 x 100 mL).  



The residue was then dissolved in MeOH (200 mL), 20%
Pd(OH)2 / C (500 mg) was  added and the mixture
stirred overnight under 1 atm of hydrogen gas. The
catalyst  was then removed by filtration and the
solution evaporated to dryness. The residue  was
dissolved in EtOAc and the solution washed with
aqueous NaHCO3 and dried 30 (MgSO4). Removal of
solvents gave a solid that was suspended in TBME (50
mL)  and heated to 60 C for 30 min. An equal volume of
hexane was then slowly added  to the hot solution and
the precipitated material was collected by filtration,
washed  with TBME-hexane and dried (2.00 g). The
diamine from above (1.950 g) was dissolved in DCM (50
mL) and the solution  35 cooled in ice.
1-Aminocyclobutyryl chloride hydrochloride prepared
using a similar WO 2004/065367 PCT/CA2004/000018  161
procedure as in example 20 (1.50 g) was added in 3
portions over a 1.5 h period.  The mixture was then
warmed to room temperature and stirred overnight.
Additional  acid chloride (0.50 g) was added and
stirring continued for another 2 h. DCM was
evaporated under reduced pressure and AcOH (30 ml-)
was added and the mixture 5 heated to 80 C for 3 h.
The reaction mixture was cooled to room temperature
and  volatiles evaporated under reduced pressure. The
residue was dissolved in water  (100 ml-) and solid
NaHCO3 was added in portions until a pH of 8 was
reached. The  product was then extracted with EtOAc (3
x 100 mL), dried (Na2SO4) and  concentrated to
dryness. The residue was purified by flash
chromatography on silica 10 gel using 0 to 15% EtOH in
EtOAc as eluent. The title compound of example 45 was
obtained as a grey powder (1.05 g). EXAMPLE 46
Inhibition of NS5B RNA dependent RNA polymerase
activity 15 The compounds of the invention were tested
for inhibitory activity against the  hepatitis C virus
RNA dependant polymerase (NS5B), according to protocol
described in WO 03/010141 EXAMPLE 47 



20 Specificity of NS5B RNA dependent RNA polymerase
inhibition The compounds of the invention were tested
for inhibitory activity against polio virus  RNA
dependent RNA polymerase and calf thymus DNA dependent
RNA polymerase  it in the format that is described for
the HCV polymerase with the exception that  another
polymerase was used in place of the HCV NS5B
polymerase as is described  25 in WO 03/010141 In
Tables I to 8 below, the following ranges apply: IC50:
A = 10 pM-1 M; B =1 gM-200 nM; and C < 200 nM. WO
2004/065367 PCT/CA2004/000018  162 TABLEI  0 N COOH
R2 wherein R3 is C.-cycloalkyl and the index n is
given in the table: Cpd. R2 n L ICw m/z  # (M+H)+
1001 6 B 408.3  1002 6 o C 561.2  1003 ~ 6 C 464.3
N/-\ I^'  O / 1004 6 / N C 486.2  600) N  1005 6 B
486.3  N - - -  0 I ,~N \ I 



1006 -- - 6 B 437.2  00 WO 2004/065367
PCT/CA2004/000018  163 Cpd. R2 n L 1C50 m/z  # (M+H)'
1007 6 C 494.3  1008 ~ 6 C 423.2  1N O  1009 -- - 6 B
494.3  1010 ~ 6 C 518.3  'O 1011 6 B 451.3  N  O 1012
6 C 453.2  0 1013 -- - 6 o B 445.2  N~S- C H O' 1014
-- 6 0- B 483.2  1015 6 B 467.3  1~1'N  0 WO
2004/065367 PCT/CA2004/000018  164 Cpd. RZ n L IC50
miz  # (M+H)+  



1016 ~ 6 C 492.3  1017 6 C 453.2  O 1018 6 A 489.3 O 9
H N  1019 ~ 6 \ STN C 466.3  / N \ 1020 6 O C 465.2
1021 6 C 480.3  / NN O  1022 6 / B 466.2  / NN 0 /
1023 - ' 6 0 C 447.3 WO 2004/065367 PCT/CA20041000018
165 Cpd. R2 n L ICso m/z  # (M+H)+  1024 6 C 514.4  N
bN  1025 6 INi C 405.3  1026 6 B 419.3 HN  1027 6 0 C
453.2  N S V  



1028 6 IN C 411.2  S 1029 6 B 447.2  HN  S / ` 1030 V
6 0- C 437.3  o ~ N  1031 Jr~ 6 IN C 395.2 WO
2004/065367 PCT/CA2004/000018  166 Cpd. R2 n L IC50
m/z  (M+H)+  1032 6 B 409.3  0 HN 1033 6 C) C 453.2  N
1034 6 C 520.3 N  1035 6 IN C 411.2  S~ 1036 6 B 425.2
HN  1037 6 C 520.3 N  bl N  1038 6 C 504.3 WO
2004/065367 PCT/CA2004/000018  



167 Cpd. RZ n L ICba m/z  # (M+H)+  1039 6 / B 408.2
~N N 1040 ~ 6 ~~ B 537.2  N \ N  N 1041 N~ 6 0 B 525.2
~S N  `-NH 1042 6 0 B 503.2  N  1043 ~ 5 0 C 423.2 o N
1044 -5.  / - C 381.1  o 1045 6 C 516.3  ~ N NJ N  `
WO 2004/065367 PCT/CA2004/000018  168 Cpd. RZ n L ICso
m/z  # (M+H)'  1046 -- ' 6 A 461.2  S \ ~. 



\ / 1047 8"' 6 OA 503.3  N  .V  1048 6 B 570.3 N  1049
.6 B 570.3  N 1050 6 C 530.3  \N DN NH2 1051 6 H C
598.3 HNN __C:)__/, COOH ~/O O 1052 6 C 655.3  N  H
~(N I M "O COON  0 4 WO 2004/065367 PCT/CA2004/000018
169 Cpd. RZ n L ICSO m/z  (M+H)- { 1053 6 H ~\ 0 COOH
C M-H  X 'N--( / HN ~ ~~~ 636.3  o ~- O 1054 6 COON C
625.3  O / HNN N~  



O  1055 6 HO C 531.2  -~-000H O H~  1056 - 6 B 447.2
0 HN  1057 6 CONH2 C 464.2  N  00 1058 6 HOOC C 479.2
O bN  1059 6 C 487.2  0 O NH  NH WO 2004/065367
PCT/CA2004/000018  170 Cpd. RZ n L IC50 m/z  # (M+H)'
1060 6 e--\ B 443.2  O HN 1061 6 COOH B 487.2  0 - 0
HN  1062 6 HN B 381.2  O 1063 6 B 457.2  p HN \ / 



1064 6 A 487.3  0  0 1065 ~ 6 HZ ti B 367.2  O. 1066 6
C _ 465.2  (0 / N 1067 6 HOOC C 425.2  NH  1068 6 HOOC
C 440.2 NH  O NH WO 2004/065367 171 PCT/CA2004/000018
Cpd. R2 n L IC50 m/z (M+H)'  Jr 6 B 536.2  1069 HN-/
SOZNHZ o  1070 6 B 487.2  / ~ COOH O HN 1071 _-t- 6
dCOOH B 513.2  0 HN  1072 --f_ 6 /COOH C 439.2  1073 6
Hood C 439.2 O NH  1074 -- ' 6 HOOC- C 494.3  N 



1075 /1~ 6 C 501.2  COOH  HN WO 2004/065367
PCT/CA2004/000018  172 Cpd. R2 n L IC60 m/z  # (M+H)*
1076 6 COoff C 565.3  N~ O H ~H 1077 6 HN COOH C 625.3
/ N _ of H" 0  1078 6 H B 573.3  / N NOZ HNY O  1079 6
HN _ C 625.3  H / COON N  O H N 0  1080 6 H C 639.3  /
I N / COOH O HN  ~- O 



1081 6 H C 570:3  0 off  HOOC' lH 1082 - 6 C 461.4  ~N
N / N WO 2004/065367 PCT/CA2004/000015  173 Cpd. R2 n
L IC50 m!z  (M+H)"  1083 6 H COON B 609.4  N ~ HN~ N
1084 6 B 432.3 \N L I 1085 6 B 446.3  N N  1086 - - 5
B 418.3  N 0 ~ N 1087 5 B 432.3  N N  1088 6 B 449.3
/ ~NH OJ  1089 6 B 463.3  /~ O RNH 



1090 6 OH C 425.3  0 / ` 1091. 6 B 491.4  06 WO
2004/065367 PCT/CA2004/000018  174 Cpd. RZ n L ICso
m/z  # (M+H)+  1092 6 C 463.3  O 1093 j6 N~o B 477.4
1094 ~ 6 ~ C 421.3 N  O 1095 6 B 512.3  0  N 1096 6 HO
C 480.3  O 0 N  1097 6 C 437.3  1098 6 C 435.3  00 WO
2004/065367 PCT/CA2004/000018  175 Cpd. R2 n L IC50
m/z  # (M+H)'  1099 6 ~COOH C 479.3  O 1100 6 Ho C
451.3  



O 1101 6 B 449:3  6/1 1102 ~ 6 Ho C 479.4 O N  1103 6
C 486.3  O N -C 478.4 - 1104 6 O-N  1105 6 B 486.3  N
O 1106 6 B 409.3  00 WO 2004/065367 PCT/CA2004/000018
176 Cpd. R2 n L IC50 m/z  (M+H)'  1107 -- 6 B 425.3  O
O// `N 6 B 451.4  1108 6--Ij 1109 6 B 515.3  O NCOOH
1110 6 C 424.3  O 



O N`N  1111 ~ 6 C 395.3  O 1112 6 C 452.4  N- O N/~/
1113 6 o B.__.-451.3  HN /  1114 ~ 6 N B 472.3  O 1115
6 / \ A 471.3  O/ N WO 2004/065367 PCT/CA2004/000018
177 Cpd. RZ n L ICSO m/z  # (M+H)*  1116 ~ 6 C 504.4
N O bN 1117 6 B 500.3  0 O  HN'NH 1118 ~ 6 C 423.3  ^
N o~  1119 6 HOOC C 453.3  



6/00- 1120 6 C 464.4  o N  1121 6 C 466.3 ...... ... N
.. ... _ _ _ .  O 1N  1122 6 o C 492.4  CN lL i N  00
WO 2004/065367 PCT/CA2004/000018  178 Cpd. RZ n L ICso
m/z  (M+H}  1123 6 ~~ O B 465.3  / `N OH 1124 6 0- B
439.3  O / 'N 1125 6 C 478.4  / / N J  O 1126 6 ~O C
494.4  o 0  1127 6 1 o c 535.3  O 



1128 6 HO3 C 481.3  N OH O  1129 6 C 481.3  HOOC N 0 /
~ WO 2004/065367 PCT/CA2004/000018  179 Cpd. RZ n L
ICso m/z  # (M+H)'  1130 6 0 C 521.4  1131 6 \ C 464.4
N 0  1132 6 C 467.3  0 ~0. HN.NH  1133 6 HO B 620.2
COON  BY NH  1134 " 6 B 539.3  N / N N  Br 1135 "'- 6
HOOC B 568.3  N- b 



N  Br WO 2004/065367 PCT/CA2004/000018  180 Cpd. RZ n
L IC3o m/z  # (M+H)`  1136 - - 6 B 484.3  N- Br  1137
6 Q B 554.3  N i HOOC",,. N Br  1138 ---- 6 /-000H B
528.3  'N  N Br  1139 ---- 6 HOOC- C 583.3 N-- 0 N  Br
1140 ---- 6 - H B 659.3  N~ HOOC n r OH HN  Br 1141 6
HOOC B'- 654.3 NH \ I ~=O  Br HN'NH  1142 '-' 6 ~Nt/ B
406.3 WO 2004/065367 PCT/CA20041000018  



181 Cpd. R2 n L IC50 miz  # (M+H)'  1143 6 _N A 392.2
N~ I ' 1144 5 ~ NH NC  1145 5 NH  -N Co 1146 3 5 NH  O
-N `- 1147 6 O N N\% N  1148 6 N  NJ  1149 O '/\N N
NHZ 1150 N NH, WO 2004/065367 PCT/CA2004/000018  182 



TABLE 2  O N  Ho c  N 1-R  I N2 Cpd. # RN2 Rc ICso m!z
(M+H)+  2001 H C 576.3  \ / 2002 H t cH C 514.3  2003
H / \\ C 590.3  2004 H C 616.2  2005 H '-OFs C 568.2
2006 H C 634.3   O  2007 H C 626.3  2008 H C 656.2 WO
2004/065367 PCT/CA2004/000018  183 Cpd. # RN2 Rc ICs0
m/z  (M+H)~  2009 H C 606.3  2010 H C 610.2 CI - 2011
H C 656.2  



Br 2012 H C 610.2  CI 2013 H C 660.3  \ / OCF3 2014 H
F C 612.3  2015 H C 594.3  2016 H C 590.3  2017 H C
677.3  2018 H C 621.3  \ / NOZ WO 2004/065367
PCT/CA2004/000018  184 Cpd. # RN2 R ICso mfz  (M+H)*
2019 H C 610.2  2020 H C 664.3  F 2021 H H C 655.3  /
NTO 2022 , H C 590.3  2023 CH3 A 590.3  2024 H - C
627.3  2025 H C 632.3  2026 H C 540.2  2027 H CF3 C
582.2  2028 H 0- C 636.3  0 WO 2004/065367
PCT/CA2004/000018  



185  { Cpd. # RN2 Rc ICso m/z  (M+H)'  2029 H Br c
728.0  CI CI  .2030 H a c 650.1  cl 2031 H CI C 644.2
CI 2032 H N B 601.2  2033 H C 628.2  N CI  2034 H C
595.3  N  OI 2035 H ,s, c 634.2  NI ri 2036 H F C
612.2 WO 2004/065367 PCTICA2004/000018  186 Cpd. # RN2
Rc IC5 mlz  (M+H)*  2037 H C C 656.2  r L N  2038 H \
'o c 654.3  



S' o \ / 2039 H C 627.3  2040 H / C 620.3  0 2041 H C
608.3  NN  2042 H C 656.3 N~  2043 H B 702.4  2044 H C
618.3 WO 2004/065367 PCT/CA2004/000018  187 Cpd. # RN2
Rc ICso m/z  (M+H)+  2045 H I ~--CCl c 616.1  TABLE 3
0  L O R7b RBb H  z H H  N O  Ra wherein R3 is
C~-cycloalkyl and the index n is given in the table:
5 Cpd. R2 n R>b\ 'Rae Q2 IC50 m/Z  



# . (M+H)'  3001 5 C O NH C 722.3 N" S  NH2  3002 6 0-
NH C 736.4 N S  NH2 WO 2004/065367 PCT/CA2004/000018
188 Cpd. RZ In L Rze Rae QZ IC50 m/z  it (M+H)+  3003
6 0 C 677.4  COON 3004 6,0 C 548.3  H  3005 6 COOH C
828.4 HN 0 COON  N 3006 6 C 691.5 N .,x  N COOH  3007
6 C 703.5  ON COON WO 2004/065367 PCT/CA2004/000018
189 Cpd. R2 n L R' RO' QZ ICSO m!z  # ti z (M+H)*  



3008 6 C 674.4  N ~ I . COOH  3009 6 C 688.5  COON
3010 5 C 660.4  COON  3011 I 5 C 674.4  N COON  3012
6-_ o. COON WO 2004/065367 PCT/CA2004/000018  190 Cpd.
R2 n L R Ra Q2 ICso m/z  it ~yy (M+H),  3013 6 COOH
3014 6 O COOH  3015 ~ 6 O 0 ` \ t OCH3  COON  3016 6 N
S6 \ OCH3 COOH  3017 6 o O 0 OCZHS  



N COOH WO 2004/065367 PCT/CA2004/000018  191 Cpd. Rz n
L RTh Rt Qz ICSO m/z  it (M+H)+  3018 6 N OCZHS  Cilia
COOH  3019 6 O C) ~~ O OC2HS  F  COON  3020 6 C IN I
IN ~; ' OC2H5  COOH  TABLE4 O  N Ra wherein R3 is C ;
cycloalkyl and the index n is specified in the table:
Cpd. Rz n L Z ICSO m/z  it (M+H)+  4001 6  \ A 460.4
N NHZ / N 



\ I ~Nl WO 2004/065367 PCT/CA20041000015  192 Cpd. R2
n L Z ICso m!z  it (M+H)' -- I -T 4002 " ' 6 \ 1 B
610.5  N~ HN N  \ I N O 599.4  4003 6 II N HN  O N -O
4004 6 C 653.5  \~ N HN O N -O O 4005 6 ^ --~ C 607.5
\ N HN 0 N///  4006 6 ~~ ' y C 586.5  HN  N 0 



-0 0 WO 2004/065367 PCT/CA2004/000018  193 Cpd. RZ n L
Z ICSD m/z  it (M+H)'  4007 6 = B 540.5  ~ HN 4008 6 \
- ` B 517.4  O c HN\ 4009 6 \ -~ J B 560.4 CN) HN111 O
`N \ 'N 4010 6 \ : 1 B 560.4  6no j~ HN N  \ l-N 4011
6 \ ~ B 529.3  ~ 0 N HN O  4012 -- - 6 \ - OH B 535.4
4013 6 \ - B 583.4  N HN o-~ WO 2004/065367
PCT/CA2004/000018  194 Cpd. RZ n L Z IC50 m/z  (M+H)'
4014 6 \ - c B 562.4  



\ N O HN` ~ l`N  00  4015 6 \ - B 540.4 N HN  6-0 Q
4016 6 B 554.4 N 0 HN N 4017 6 \ -- B 540.4  \\ N-) HN
O N  4018 6 - 1 B 540.4  ~ N HN O N `N  4019 6_._._\ B
521.4  \ N~ HN~OH O N 4020 6 ~ ~. B 521.4  N H N 0 O N
WO 2004/065367 PCT/CA2004/000018  195 Cpd. RZ n L Z
IC50 mh  (M+H)'  4021 6 \ - B 539.4  HN 



\O  4022 6 \(\ - B 557.3  O `~ HN 4023 6 \ B 569.4  HN
Ho) 4024 6 \ 1 A 567.4  /N-\ HN %_0 N 4025 6 \ 1 B
520.4  N HN \-o ~  N N- 4026 6 l A 553.4 \ O - N HN
4027 6 \ -' OH B 547.4 N HN O , 6 WO 2004/065367
PCTICA2004/000018  196 Cpd. RZ n L Z IC55 m/z  #
(M+H)'  4028 6 \ --Y B 463.3  HNC O 0 N 4029 6 \ C
571.4  ~ HN O HO 



OH 4030 6 \ -1 C 585.4  O ~M HN -0 OH  4031 6 \ B
567.4  N HN O  4032 6 \ --V C 618.3  N HN O OAS O  NH2
4033 6 \ --Y A 567.3 \ \O HN` ^S O  ) WO 2004/065367
PCT/CA2004/000018  197 Cpd. R2 n L Z IC50 m!z  #
(M+H)`  4034 6 B 503.3  O N 0 HN,-~ i 4035 6 N -' B
554.4  N O HN  N \  N NON 4036 6 \ --1 B 608.4  



HN  \O 0 N 4037 ~ 6 \ ~ -- ~ A 581.4  N HN N \  4038 6
B 565.4  6ul 0 Q (racemate)  4039 6 \ B 553.4  lN-) HN
\ N  4040 6 ~~ - B 554.4  \ N HN11` O M _ ` N WO
2004/065367 PCT/CA2004/000018  198 Cpd. R2 n L Z IC50
mix  # (M+H)+  4041 6 \ -- C 617.4  HN o  4042 6 \ C
583.4  N HN,,, O N 4043 6 \ --V C 583.4  HN  O C N 



O  4044 6 \ - B . 555.4  HN  O cN 4J  4045 6 C~ - B
570.3  HN  N O o-~  4046 6 0~ B 527.3  \ HN \ 0 WO
2004/065367 PCT/CA2004/000018  199 Cpd. R2 n L Z ICSO
mlz  # (M+H)`  4047 6 0 B 526.3  0 HN ,o ~- b 4048 6 0
A 540.3 HN  N 4049 B 450.3 HN  O 4050 6 B 541.3 HN 'ON



4051 6 B 570.4 HN 0  4052 -- - 6 .. `N ~ .. .. B 528.3
\ ~- HN O  4053 6 i --V B 485.3  O 6/N WO 2004/065367
PCT/CA2004/000015  200 Cpd. RZ n L Z )Cso m/z  it
(M+H)'  4054 6 . i B 484.3  \ ~. HN \' Lo 4055 6 IN
--1 B 498.3 HN  6-0 4056 6 1N/ B 408.2  \ \ HNC O
4057 6 -N B 499.3  \ \ ~. HN O iN  4058 6 1N C 498.3
O 4059 6 1N : -Y C 528.3  \\ HN  4060 6 B 621.4 



N H  O bN fi WO 2004/065367 PCT/CA2004/000018  201
Cpd. RZ n L Z ICSO M H  it )'  4061 6 B 563.3  HN,H O
O  b OO 4062 6 O - C 558.3  ~ HN HO OH  4063 6 o B
600.3  HN  -O O^.  4064 6 B 572.3  ~ HN -O OH  4065 6
~~ --' A 540.2  O 4066 ~ 6 O B 478.3  H~O  O ~ ,4' WO
2004/065367 PCT/CA2004/000018  



202 Cpd. R2 n L Z ICso m/z  # (M+H)'  4067 6 O C 676.3
H N N  N COON  4068 5 0 ' C 691.4  0 N N H  O N  N
COON  4069 6 0T C 705.4  N N H  0 N  N COOH  4070 5 0~
C-- 662.3  \ N N H 00 ~. NO N COOH WO 2004/065367
PCT/CA2004/000018  203 Cpd. RZ n L Z IC50 mlz  



# (M+H)'  4071 6 0 B 542.2  \ /\ N N  O ~.  II 4072 6
0~ C 547.3  H  N O )NHZ  4073 6 0 B 562.2 0 HP O O
OCH3 4074 6 0~ B 548.2 H O N O OH 4075 6 ~~ B 536.3 \
H N  0 OCH3 B 576.3  4076 6 0~ POCH t0 N H3 40,77 ~ 6
a C 521.3 C_ H \ O ~, *NH2 4078 6 01 B 562.3  ~N H V
OH  



0 WO 2004/065367 PCT/CA2004/000018  204 Cpd. R2 n L Z
ICSO m!z  # (M+H)'  4079 6 B 561.3  \ ~N H O ~_ NHZ
4080 6 0~ 0 B 580.1  `N H O OCH3  4081 6 C 588.4  \ H
00 NHZ b N 4082 ' ' 6 0 C 690.3  \ N  O N COOH  4083 6
0 0~ C 566.3 H 0  \ N O OH  O 4084 6 C 602.5  o N H  b
O INH  



N WO 2004/065367 PCT/CA2004/000018  205 Cpd. RZ . n L
Z IC50 m!z  # (M+H)'  4085 6 01 C 565.1,  0 \ ~N H  O
NH  O 2 4086 6 ^ C 616.5  N O 0 bN 4087 6 0~ C 522.2
H  0 ~ 0 OH 4088 6 0) C 664.3  \ N \ N H  O A- O COON
4089 6 l\ N C 614.3  N H  b O 4090 6 C 582.3  N H o bN



N WO 2004/065367 PCT/CA2004/000018  206 Cpd. R2 n L Z
IC50 mlz  (M+H)'  O 4091 6 B 547.3  \ o N N H  O O NH
4092 6 0 C 533.3  H  O N O NHz 4093 - 6 0 -i C 561.3
H  O N O N I I  4094 6 C 628.5  N H~ O bM O NH  4095 I
6 C 642.5  \ ~ N O O  4096 6 O C 561.2  O 0 NH WO
2004/065367 PCT/CA20041000018  



207 Cpd. Rz n L Z ICSO m/z  it (M+H)"  4097 6 0 C
573.4  ~ N H~ (M-H) -o 0N 4098 - - 6 0 --- B 587.3  H
0 4099 ~ 6 -Y C 654.3 N H  O N/S  N 4100 6 H2 N =  C
620.4 H N 0  0 4101 6 B 731.4  N O b N,\  N ONH WO
2004/065367 PCT/CA20041000018  208 Cpd. R2 n L Z IC50
mlz  # (M+H)'  4102 6 C 697A  N H~ 



O N\\/S  bN ONH 4103 6 C 669.4  N H \ N\/S  N /NH 4104
6 A 730.4  N H N\  bN 4105 6 /~ B 697.4  N H O N\ S
4106 6 N B 722.4 \ ~ N HN  O fff N \ S  N WO
2004/065367 PCTICA2004/000018  209 Cpd. R2 n L Z ICs0
m/z  (M+H)*  4107 6 -- C 668.4  O b  N  4108 6 I~\j =
B 712.4 



O NS  bN 01:0  4109 6 '"j C 581.2  10 o N  4110 6 0 C
643.3  4111 6 O~ B 587.3  N O WO 2004/065367
PCT/CA2004/000018  210 Cpd. R2 n L Z IC50 m/z  # (M+Hr
4112 - 6 CkN] 00 NJ N' ~  `\ O H 4113 6 00 NH S  %\ -N
H \  O `- / 4114 6 0 00  IS  \ \ H N 0 -N H  4115 6 0
N N 1\H S  



NH2 b  N  4116 6 0j N N H  NH2 4117 6 O0  IN  / H /
NHZ 4118 6 ^ 0 0  N CH'  H  NH2 N NbN WO 2004/065367
PCT/CA2004/000018  211 Cpd. Rz n L Z IC50 m!z  (M+H)t
4119 6 00 ~ IAN S4CH3  H  NH, 4120 6 o\/0  (-kN -`" N
S~CH3  H  NH2 4121 6 o\ /,  



~N L) S NJ H 4122 6 0 0 0  NJN H  4123 6 N o\/0 rN 8
NJ. H I j  4124 6 0 0 "N S,CH3 N H N  4125 6 0 0 0  N
Chia  f N' NJ H WO 2004/065367 PCT/CA20041000018  212
Cpd. R2 n L Z IC50 m/z  # (M+H)  4126 6 `N 0~ ~N i~N
Is, CH3  NJ H  4127 ~ 6 o0 H NJ ~H 4128 6 0~ 1  S N H
N 4129 3 6 C) -' \ \ "'~~J H~{Ln~  



O N/j N  N COON  4130 6 / - N N  O N/~ N  bA COOH WO
2004/065367 PCT/CA2004/000018  213 Cpd. RZ n L Z IC50
mlz  (M+H)+  4131 ~ 6 i -~ H  O -N  /N COON  4132 6 0
H~  N O ,N COON  4133 6 ~~ V S N- N  N All COON  



4134 6 I N. N  O N,  N  H3CO COOH WO 2004/065367
PCT/CA2004/000018  214 Cpd. RZ n L Z ICao mlz  (M+H)'
4135 6 N H  O N Ni  H3C COOH  4136 6 O \ H  O HCH2CO
COON  4137 6 H O N  bN N  H3CO COOH  4138 H O N  



/N  HCO COON WO 2004/065367 PCT/CA2004/000018  215
Cpd. R2 n L Z IC50 m/z  (M+H)+  4139 6 H  O N  ,N
H3CHZC COON  4140 6 O N  H3C  COON 4141 6 0  N H ~ N
/N  c H3CH2CO COON  4142 6 0 H  O N N  i 



COOH WO 2004/065367 PCT/CA2004/000018  216 Cpd. R2 n L
2 ICSO m/z  # (M+Hr  4143 5 -/ N N  i COON  4144 6 O )
N COOH  4145 6 IN O O COOH  4146 6 0 0 --y  O `- O
COON 4147 Jr 5 O 5' N H 0 D COON WO 2004/065367
PCT/CA2004/000018  217 Cpd. R2 n L Z IC60 mtz  it
(M+H)+  



4148 6 ` N H O Nom. bN bAll COOH  4149 6 \ -' N N~  N
bill H30 COON  4150 6 0` H  N N  0 NN7 b- F COON  4151
6 N  H  O N N ` ,N --- COON WO 2004/065367
PCT/CA2004/000018  218 Cpd. R2 n L Z ICso m/z  #
(M+H)`  4152 6 0 O N  ~N  



i H,c COON  4153 6 \ 1 \ N N  H  \ O `~ N N \61 F COOH
4154 6 0 N~ N N H  1 N-E COON WO 2004/065367
PCT/CA20041000018  219 TABLE 5  Sp O  N 3 Z  3 wherein
R3 is C, cycloalkyl and the index n is given in the
table: Cpd. R2 n Yo z IC50 mlz  # (M+H)*  Sp 5001 6 0
OH B 453.2  O N 5002 ~ 6 /moo OH B 451.2  O NJ \  



O  5003 6 OH A 409.2  N, \\  O  5004 6 OH B 350.2 0
5005 6 OH A 364.2  0 WO 2004/065367 PCT/CA2004/000018
220 Cpd. RZ n Y0 Z ICso m/z  -4 (M+H)+  L Sp  5006 6
OH A 378.2  o 5007 6 OH, B 364.2  0 5008 6 0 OH A
451.2  N O 5009 6 'N OH A 409.2  0 WO 2004/065367
PCT/CA2004/000018  221 TABLE 6  N 2 \ I / Z 



Cpd.# R2 L Z IC50 m/z  (M+H)  6001 0 B 437.2  \ 0 OH
.6002^> C 504.3  ~N OH O bN  6003 .N --` B 395.2  \ \
~. OH 6004 / '.  / N ~ _..- OH  N` I 6005 0 CH3  0 0
WO 2004/065367 PCT/CA2004/000018  222 Cpd.# R2 L Z
ICSO m/z  (M+H)  6006 O N-S\ \/  O  6007 `N/ L  -N' H
ISOOHg  O O TABLE 7  L 



O  O N 2 O  3 Z  4 R  in the following table the index
i indicates the position of the group -CO-Z  and the
index j indicates the position of the group R within
the phenyl-ring. 5 The term Me denotes methyl and Ph
denotes phenyl. Cpd. L i z j R ICSO m/z  # , (M+H) -
7001 IN 2 OH 1 Me C 409.1  7002 C) 2 OH 3 OMe B 467.2
N WO 2004/065367 PCTICA2004/000018  223 Cpd. L i z j R
ICso m/z  (M+H)  7003 2 OH 3 OMe B 534.2  N b  N  7004
c) 2 OH 1 Me c 518.2 N  bN  7005 C~ 2 OH I Me c 451.2
7006 / 2 OH 3 OMe B 425.1  7007 2 OH 3 OH A 520.2
7008 2 OH --- 3 OH-- A 453.2  



7009 2 OH 3 OH A 411.1 WO 2004/065367
PCT/CA2004/000018  224 Cpd. L i z j R IC50 mlz  (M+H)
7010 2 OMe 3 OH A 534.3  N bN7011 0) 2 OH 3 OCH2COOH A
511.2  N 7012 3 A 633.4  HN 7013 `) 3 HN A 614.5  N N
7014 3 - - A 600.5  HN N V  7015 C) 3 HN" - - A 597.4
N N N WO 2004/065367 PCT/CA2004/000018  225 Cpd. L i z
j R IC50 m!z  it (M+H)  HN 7016 3 -' - - A 587.4  N b



N  7017 3 T- - - A 614.5 N  HZN N O 7018 3 HN'., - - A
664.5  N bN coy 7019 3 HN.>. - - A 594.4  N 7020 3 A
622.5  N  b  N WO 2004/065367 PCT/CA2004/000018  226
Cpd. L i z j R ICso m/z  (M+H)  7021 3 HN x, A 594.4
N bN 3 HNj. A 658.5  7022 0  N  b N N 



J -~-o 7023 C) 3 HN., A 579.4  N 7024 3 HNC., A 623.5
N OH  7025 3 HNC., A 683.5  '1 WO 2004/065367
PCT/CA2004/000018  227 Cpd. L i Z j R IC50 m/z  (M+H)
7026 3 j., - - A 607.5  N 3 j., - - A 593.4  7027 CN>
1- 7028 C) 3 HN A 653.5  N 7029 3 HNX., - A 607.5  N.
7030 3 HN X, A 621.5  bN WO 2004/065367
PCT/CA2004/000018  228 Cpd. L 1 Z j R IC50 m!z  #
(M+H)  7031 3 HNt , - - A 588.5  



N /NH  I f NH  bN O  7032 3 H - - A 686.5  N H2N 0
7033 3 A 531.4  N 7034 ` 3 A 517.4  N H_ bN  7035 3 `
- - A 614.5  N N N  N HZN 0 WO 2004/065367
PCT/CA2004/000018  229 Cpd. L i z j R ICSO m/z  #
(M+H)  7036 C) 3 i, A 645.4  N HN F .CI  7037 3 ~, - -
A 655.5  N HN N  7038 3 HN A 705.4  S 



N CI F. 7039 [ 3 N A 614.5  b- 0 7040 3 K - - A 662.5
b NH NJ  N WO 2004/065367 PCT/CA2004/000018  230 Cpd.
L i Z j R ICSO m/z  (M+H)  7041 / 3 - - A 601.5  NH
7042 3 Hni A 679.4  NJ\~ CF, 1 / F  N 7043 3 H ~, - -
A 731.5  N s OH  7044 3 H i, - - A 615.5  o ND 7045 3
H J - - A 637.5  N N//J 0  HO 



WO 2004/065367 PCT/CA2004/000018  231 Cpd. L i z j R
IC50 m/z  (M+H)  7046 3 HNC - - A 616.5  O NHZ  N 7047
C) 3 H - - A 645.5  N O  6 7048 ` 3 HN A 703.5  N N
/ 0  HO O  7049 3 A 637.5  H HO  7050 3 - - A 677.5
NH 0  N WO 2004/065367 PCT/C42004/000018  232 Cpd. L i
z j R ICSO m/z  # (M+H)  



7051 r\ 3 ^ - - A 643.4  CF3 COOH  N 7052 C) 3 - - A
609.5  N /N 7053 3 ` B 656.6  N NH 7054 3 NNH - - A
643.5  N N bNHOP  7055 3 - ` - A 637.5  N COOH ` WO
2004/065367 PCT/CA2004/000018  233 Cpd. L i z j R ICSO
m/z  # (M+H)  7056 3 1 - - A 651.5  '~NH N  bN  COON
7057 3 4 - - A 681.5  N O NH ~ OH 7058 r 3 - - - A
503.3  NHZ 



N  b  N 7059 c) 3 - - A 591.4  N NH N OH  7060- 3-. A
699.4 - NH CI WO 2004/065367 PCT/CA2004/000018  234
Cpd. L i z j R ICso mfz  # (M+H)  7061 r \ 3 0 - A
718.5  N N- 7062 C 3 -- - - A 746.5  N H O NH  COOH
7063 -\ 3 = o - - A 643.3 L ! u  N H  bN 7064 ~) 3 OH
- - N 7065 , ~ 3 NHSO2Ph - N 



7066 0) 2 OH 3 OH  N WO 2004/065367 PCT/CA2004/000018
235 Cpd. L i z j R ICSO m!z  ~M*H)  7067 0 2 OH 3 Me N
7068 0 2 OH 3 O-CHZ-Ph  N 7069 ~ 2 NHSO2Ph 3 OH  N
7070 0 2 NHSO2Ph 3 Me  N 2 NHS02Ph 3 O-CH2-Ph  7071 O
0  7072 0m) 2 OH 4 OH  7073 C) 2 OH .4 Me  7074 0m) 2
OH 4 NH2  N 7075 ~m) 2 OH 4 NHCOMe  N WO 2004/065367
PCT/CA2004/000018  236 Cpd. L 1 Z j R IC50 m/z  #
(M+H)  7076 0 2 OH 4 Cl 7077 O 2 OH 4 F  



7078 ~~ 2 OH 4 Me  N 7079 0 2 NHSO2Ph 4 OH  N 7080 0 2
NHSO2Ph 4 OMe  N 7081 0-) 2 NHSO2Ph 4 NH2  N 7082 0-)
2 NHSO2Ph 4 NHCOMe  N 7083 C 2 NHSO2Ph 4 Cl  N 7084 -
0-~ 2 NHSO2Ph 4 F N WO 2004/065367 PCT/CA2004/000018
237 Cpd. L I Z j R IC50 mlz  # (M+H)  7085  2 NHSO2Ph
4 Me N  7086 -~ 2 OH 1 Me  N 7087 C) 2 OH 1 OH  N 7088
0) 2 OH I OMe  1 7089 0 2 OH 1 CI  N 7090 0-) 2 OH 1 F



N 7091 ~~ 2 OH 1 COOH  7092 0-~ 2 OH 1 CONH2  N 7093 2
OH I CONHMe WO 2004/065367 PCT/CA2004/000018  238 Cpd.
L i z j R ICso m/z  # (M+H)  7094 0 2 OH I CONHCH2Ph N
7095  2 OH 1 NH2  N 7096 0 2 OH 1 NHCONHMe  N 7097 0-~
2 OH I NMe2  7098 0 2 OH I NHCOMe  7099  2 OH. 1
NHCOCH2Ph  7100 0~ 2 OH 1 NHCONH2  N 7101 C 2 NHSO2Ph
I Me  7102 0' 2 NHSO2Ph 1 OH  N WO 2004/065367
PCT/CA2004/000015  239 Cpd. L i z j R IC50 m/z  #
(M+H)  7103 0 2 NHSO2Ph 1 OMe N  



7104 ~~ 2 NHSO2Ph 1 CI  N 7105 0) 2 NHS02Ph I F  7106
2 NHSO2Ph 1 COOH  7107 0 2 NHS02Ph I CONH2  N 7108 0 2
NHS02Ph 1 CONHMe  N `.  7109 0 2 NHSO2Ph 1 CONHCH2Ph
N 7110 0 2 NHS02Ph I NH2 7111 C 2 NHS02Ph 1 NHCONHMe
WO 2004/065367 PCT/CA2004/000018  240 Cpd. L i z j R
ICso m/z  # (MH)  7112 0- 2 NHS02Ph 1 NMe2 N 7113 0-~
2 NHS02Ph 1 NHCOMe - N 7114 0 2 NHS02Ph 1 NHCOCH2Ph
7115 ~~ 2 NHSO2Ph I NHCONH2  N TABLE 8  O L Z  O N 



Cpd. L -Z  8001 `N OH  8002 f . `` OH  N WO
2004/065367 PCT/CA2004/000015  241 Cpd. L Z  8003 N OH
0 b  N  8004 ,N U/ H  N/S  8005 Q) 0\ j N~s  H 80060\
0  H  bN -242- CLAIMS  1. An isomer, enantiomer,
diastereoisomer or tautomer of a compound, represented
by formula I:  5 YYL  



Ip M Y  'Mz  AY Rt_ ' I I \ Z  B M4'M 13 R (I)
wherein: A is N and B is C, wherein ----- between two
C-atoms represents a double bond and  ----- between a
C-atom and a N-atom represents a single bond, 10 the
group -C(=Y')-Z is covalently linked to either M2 or
M3,  M' is CRa, M2 or M3, when not linked to
-C(=Y')-Z, is CR5,  15 M is CRb, 11a, R4b, R5 each are
independently H or defined as OR or (C1-6) alkyl;  Sp
is a spacer group selected from -(CR51R52)kl-, wherein
20 k1 is 1 or 2;  R51, R52 are H Y is 0 or CR72R13,
wherein 25 R72, R13are each independently defined as
R; L is C1-6alkyl or Het, wherein said Het is
optionally substituted with R60;  R60 is each defined
as 1 to 3 substituents independently selected from:
30 a) (C1.6) alkyl; -243- b) OR; c) N(RN2)RN1;  d)
COOR; 



e) CON(RN2)RN1; and  5 f) aryl or Het; or if Y is
CR12R13, then L may also be H; or if Y is 0, then L
may also be OH, N(RN2A)RNIA or NRN3-N(R"2)R"1;  10 or
if Y is 0, then L may also be N(Rsa)R6a, wherein Rsa
is defined as RN2,  and wherein R6a is: R7a Rea R9a  `
II N\Q  Y2  15 or Rea is: R7a\y'R8a  \Wi _Q1 wherein
R7a and RBaare each independently defined as R; or 20
R7a and R8a are covalently bonded together to form a
(C3.7)cycloalkyl or a 4,  5- or 6-membered heterocycle
having from I to 3 heteroatom selected from  0, N, and
S; and when L is N(R`'a)R6,, either of R7a or R8a may
be covalently  bonded to Rsa to form a
nitrogen-containing 5-or 6-membered heterocycle;  and
25 W1 is selected from  a) a single bond;  b) -CH2-;
c) -CH2-CH2-; and  30 d) -CH=CH-; wherein the alkylene
and alkenylene groups according to b), c) and d) may
be substituted with (C1_3) alkyl; -244- 



y2 is 0; R9a is defined as R;  5 Q1 is aryl, Het,
(C14) alkyl-aryl or (C1-6) alkyl-Het, all of which
being optionally  substituted with R6OA. R60A is each
defined as 1 to 3 substituents independently selected
from: 10 a) (C1-6) alkyl, (C2-6)alkenyl, wherein said
alkenyl is optionally substituted with  COOK; b) OR;
c) Het being optionally substituted with COOR;  d)
COOR; and 15 e) N02;  Y' is 0; Z is defined as  20 a)
OR; b) N(RN2A)RN1A; or  c) NRN2-SO2-Rc; or Z is
N(R5b)R6b wherein R5b is defined as RN2 and R6b is:
9b  R7b R8b ~N\QZ  25 or R6b is: R7b R8b  W2,Q2
wherein R7b, R6b, Y3, R9b, W2 are defined as R7a, R88,
Y2, R9a, W' respectively;  30 and Q2 is aryl, Het,
(C1-6)alkyl-aryl or (C1-6)alkyl-Het, all of which
being optionally -245- 



substituted with R60B; or Q2 is R160; or Q2 is
selected from the group consisting of C1.4-alkyl and
C24-alkynyl; 5 R160 is defined as 1, 2 or 3
substituents independently selected from ON, COOR161,
OR161, N(R162)2i NR162COR7fi2 or CON(R162) z,  wherein
R161 and each R162 is independently (C1.4)alkyl or H;
R60B is defined as 1 to 3 substituents independently
selected from:  10 a) halogen; b) (C1-6) alkyl,
(C2.6)alkenyl; wherein said alkenyl is optionally
substituted with  COOR; c) OR; d) SO2N(RN2)RN1;  15 e)
N(RN2)RN'; f) COOR; and g) Het or (C14alkyl)aryl; 20
R2 is selected from: halogen or R21, wherein R21 is
phenyl or selected from the  formulas: O N11 O  LO 0
O S S ' N N  \N , NH2 ~'N N J U H -246 N  



H I I CH I  N 3 s  CH3 s s s  R3 is defined as
(C3_7)cycloalkyl; R is defined as (C1.6)alkyl or H;  5
R` is defined as (C1.6)alkyl, (C3-6)cycloalkyl,
(C1-4)alkyl-aryl, aryl or Het, wherein said  aryl or
Het are optionally substituted with 1 to 3
substituents independently  selected from halogen,
NO2, (C1.6) alkyl, OR and COOR; 10 RN1 is selected
from H and (C1-6)alkyl; RN2 and RN3 are independently
selected from H, CH3 and (C2.6)alkyl; RNIA and RN2A
are independently selected from H, CH3, (C2.6)alkyl,
(C3.6)cycloalkyl  15 and (C1.,)alkyl-(C3-6)cycloalkyl;
wherein said alkyl, is optionally substituted  with
hydroxy, carboxy, C1.6-alkyl, C1-6-alkoxy and/or
-N(C1,-alkyl)2; and  wherein said CH3 is optionally
substituted with carboxy; and in the case 20 a) of a
group N(RN2A)RNIA the substituents R"2A and R"1A; or
b) of a group NRN3-N(RN2)RN1 the substituents RN3 and
RN1, or RN2 and RN1;  may be covalently bonded
together to form a 4-, 5-, 6- or 7-membered  saturated
or unsaturated N-containing heterocycle or a 8-, 9-,
10- or 11- membered N-containing heterobicycle each
may have additionally from 1 to 3 25 heteroatoms
selected from 0, N, and S; wherein Het is defined as a
4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms selected from 0, N and S, or a 8-, 9-, 10-
or 11-membered - 247  heterobicycle having 1 to 5
heteroatoms selected from 0, N and S;  or a salt
thereof. 5 



2. A compound according to claim 1 wherein: A is N and
B is C, wherein ----- between two C-atoms represents a
double bond and  ----- between a C-atom and a N-atom
represents a single bond, 10 the group -C(=Y')-Z is
covalently linked to either M2 or M3,  M1 is Ce, W or
M3 is CR5,  15 M4 is CR"b, R4 , Rob, R5 each are
independently H or defined as OR or (C1-6) alkyl;  Sp
is a spacer group selected from -(CR51R52)k,-, wherein
20 k1 is 1 or 2 R51, R52 are independently H  Yis 0 or
CR12R73, wherein 25 R12, R13are each independently
defined as R; L is C1.6alkyl or Net, wherein said Net
is optionally substituted with R6;  R60 is each
defined as 1 to 3 substituents independently selected
from:  30 a) (C1-6) alkyl; b) OR; c) N(RN2)RN';  d)
COOR; e) CON(RN2)RN'; or  35 f) aryl, Het; --- -248 or
if Y is CR72R13, then L may also be H; or if Y is 0,
then L may also be OH, N(RN2A)RN'A or NRN3-N(RN2)RN',
5 or if Y is 0, then L may also be N(Rsa)R6a wherein
Rya is defined as RN2,  and wherein R6a is: R7a R8a
Rea  



N\Ql  Y2 10 wherein R'aand Rsaare each independently
defined as R; or R7 and R8a are covalently bonded
together to form a (C3_7)cycloalkyi or a 4,  5- or
6-membered heterocycle having from 1 to 3 heteroatom
selected from  0, N, and S; and 15 Y2 is O; Rea is
defined as R; Q' is aryl, Het, (C1.6) alkyl-aryl or
(C1-6) alkyl-Het, all of which being optionally  20
substituted with R6A; R60A is defined as 1 to 3
substituents independently selected from: a) (C1.6)
alkyl, (C2 6)alkenyl, wherein said alkenyl is
optionally substituted with  COOR; 25 b) OR; c) Het
being optionally substituted with COOR;  d) COOR; and
e) NO2;  30 Y'isO; Z is defined as  a) OR; b)
N(RNZA)RNIA; or -249- C) NRN2-SO2-R; or Z is N(R5b)R6b
wherein Rsb is defined as RN2 and R6b is:  R9b  7b R8b
3  3  Y 



5 wherein R7b, R8b, Y3, R9b are defined as R'a, R8a,
Y2, R9a respectively;  Q2 is aryl, Het,
(C1-6)alkyl-aryl or (C1.6)alkyl-Het, all of which
being optionally  substituted with R60B; or Q2 is
Rt60;  10 R160 is defined as 1, 2 or 3 substituents
independently selected from CN, COOR761,  OR'6'
N(R162)2, NR162COR'62 or CON(R162)2, wherein R1B1 and
each R 162 is independently (C1,)alkyl or H;  15 R60B
is defined as 1 to 3 substituents independently
selected from:  a) halogen; b) (C1.6) alkyl,
(C2.6)alkenyl; wherein said alkenyl is optionally
substituted with  COOR; c) OR; 20 d) SO2N(RN2)RN';  e)
N(RN2)RN'; f) COOR; and g) Het or (C1.4alkyl)aryl;  25
R2 is selected from: halogen or R21, wherein R21 is
phenyl or O NL O  O O  S  O S -250- N N NH2  N N NI N
1  N~% N  



CN H  CN~ H N CH3 W -S  CH3 1 S S S  R3 is defined as
(CC3_,)cycloalkyl; R is defined as (C,.6)alkyl or H;
5 R` is defined as (Ci.6)alkyl, (C3-6)cycloalkyl,
(C1A)alkyl-aryl, aryl or Het, wherein said  aryl or
Het are optionally substituted with 1 to 3
substituents independently  selected from halogen,
NO2, (C1.6) alkyl, OR and COOR; 10 RN' is
independently selected from H and (Ci.$)alkyl; or
RN2, RN3 are independently H, CH3 or (C2.6alkyl); RNIA
and RN2A are independently selected from H, CH3,
(C2.6alkyl), (CC3.6)cycloalkyl,  15 and (C"
)alkyl-(C3.6)cycloalkyl; wherein said alkyl is
optionally substituted with  hydroxy, halogen,
carboxy, C1 -alkyl, C1-6-alkoxy, and/or
-N(C14-alkyl)2; and  wherein said CH3 is optionally
substituted with carboxy; and in the case 20 a) of a
group N(RN2A)RNIA the substituents RN2A and R NIA; or
b) of a group NRN3-N(RN2)RNI the substituents RN3 and
RN', or RN2 and RN'; -251- may be covalently bonded
together to form a 4-, 5-, 6- or 7-membered  saturated
or unsaturated N-containing heterocycle or a 8-, 9-,
10- or 11- membered N-containing heterobicycle each
may have additionally from 1 to 3  heteroatoms
selected from 0, N, and S; 5 wherein Het is defined as
a 4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms selected from 0, N and S, or a 8-, 9-, 10-
or 11 -membered  



heterobicycle having 1 to 5 heteroatoms selected from
0, N and S; 10 or a salt thereof. 3. A compound
according to claim 1 of formula (la)  YY L SP I  Y  M2
R 2 ~ 3 Z  M  Mal  ' (la) wherein R2, R3, L, M', M2,
M3, M4, Y', Y, Z and Sp are as defined in claim 1.  15
4. A compound according to claim 1 of formula (Ic):
Yt L Sp Y'  M~  ~ ~ Z  R2 3  M Ma  R3 (Ic)  wherein A,
B, R2, R3, L, M', M3, M4, Y', Y, Z and Sp are as
defined in claim  1. 20 - 252  5. A compound according
to claim 1 selected from the group of formulas 1.1
and 1.4 



\ /L 1.1  Sp R4a Y Z  2 R 5  3 Ran L 1 .4  yY sp R4a
9 R5  N R2 1 Z  3 R4n Y' wherein R2, R3, Ra, R4b , R5,
L, Y, Y', Z and Sp are defined as in claim 1. 5 6. The
compound according to one or more of the preceding
claims, wherein  Sp is a spacer group selected from
-(CR51R52)k1-, wherein k1 is 1; and  R51, R52 are H.
10 7. The compound according to claim 6, wherein Sp is
-CH2-. 8. The compound according to one or more of the
preceding claims, wherein Y  is 0. 15 9. The compound
according to one or more of the preceding claims,
wherein  L is C1-6alkyl; or if Y is CR72R13, then L
may also be H;  20 or if Y is 0, then L may also be
OH; 



-253- wherein R12 and R13 are defined as in claim 1.
10. The compound according to one or more of the
preceding claims, wherein  5 Y is O; and L is
N(RN2A)RNIA or NRN3-N(RN2)RN'; or L is N(Rsa)Ra
wherein Rya is defined as RN2 and Ra is: R7a R8a R9a
Nl~ Q  10 YZ or Ra is: R7a\y/R8a  \W1iQ' wherein R7a
and R83are each independently defined as R; or 15 R7a
and R8a are covalently bonded together to form a
second (C3.7)cycloalkyl  or a 4, 5- or 6-membered
heterocycle having from 1 to 3 heteroatom selected
from 0, N, and S; and W1 is selected from  20 a) a
single bond;  b) -CH2-; c) -CH2-CH2-; and  d) -CH=CH-;
25 Y2 is O; Ra is defined as R; Q1 is aryl, Het,
(C1-0)alkyl-aryl or (C1.6)alkyl-Het, all of which
being optionally  30 substituted with R60A; wherein
R66A Ro RN1 RNZ Rea RN1A, RNZA and Het are defined as
in claim 1. -254- 11. The compound according to one or
more of the preceding claims, wherein  



Y' is O. 12. The compound according to one or more of
the preceding claims, wherein  5 Z is defined as  a)
OR; b) N(RNZn)RNIn. or  c) NRNZ-SO2-Rc;  10 or Z is
N(Reb)R6b wherein R5b is defined as R N2 and R6b is:
R7b R8b R9b N\Qz  Y3 or R 6b is: R7b R8b W2-Q2  15
wherein R7b, R6b, Y3, R9b, W2, Q2, R, Rc, RNIA, RNZ"
and R N2 are defined as  in claim 1. 20 13. The
compound according to one or more of the preceding
claims, wherein  Sp is a spacer group selected from
-CH2- and -CH2-CH2-; Y is O;  25 L is N(RNZ")RNIA or
NRN3-N(RN2)RN'; or L is N(R5a)R63 wherein Rya is
defined as RNZ and R6a is:  9a  R7a Rea R N\Q'  30 or
Rsa is: 71 



1 Q,  Y1 is O; 5 Z is defined as  a) OR; b)
N(RN2A)RNIA; or c) NRN2-SO2-Rc; or 10 Z is N(R5b)R8b
wherein R5b is defined as RN2 and R6b is:  R7b\ R 8b
9b N\Q 2  LL 3 Y ~  or R8b is: R7b R8b  ~Wz_Qz  15
wherein R7a, R8a, R7b, R8b, R9a, Rob, R, Rc, RN1 RNZ
RN3 RN2A RNIA, Q', Q2, W1, W2, Y2 and Y3 are defined
as in claim 1. 14. The compound according to claim 1
of the formula 1.1 a  RN2A 1.1a  RMA I R4a 0  N z  R2
5  R 3 R4b  20 Z is defined as  a) OR; b) N(RN2A)RNtA;
or  



c) NRN2-SO2-Rc; or -256- z is N(R5b)R6b wherein R5b is
defined as R N2 and R6b is: R7b R8b Rsb II N\QZ  Y3 or
R6b is: R7bR8b  Wz,Q2  5 Sz wherein R7b R8b R9b, Ro
Rc, RNZ RNIA, RN2A,Qz, Wz and Y3 are  defined as in
claim 1. 10 15. The compound according to claim 1 of
the formula 1.1 b  R6a 1.1b  Rsa N R4a O N \ Z  RZ \
R5  3 Rab wherein  Rsa is defined as RNZ; and  15 R6a
is defined as: R7a R8a R9a  N\Q  YZ  or R60 is: R7a
R8a  W1,Q  



20 Z is defined as -257- a) OR; b) N(RN2A)RNIA; or  c)
NRN2-SO2-R; or 5 Z is N(R5b)Rab wherein R5b is defined
as RN2 and Rob is:  R7b Rab R9b \N\Q2  y3  or Rob is:
R7b Rab  W2-Q 2 10 wherein R7 , R", R7b, Rab, R9a,
R9b, Ro Rc RN2 RNMA RN2A, Qt Q2, W' W2  Y2 and Y3 are
defined as in claim 1. 16. The compound according to
claim 1 of the formula l.1d  0 1.1d  L--~ Raa 0 N Z
R2 5  R R3 Rab  15 wherein L is selected from OH or
NRN3-N(RN2)RN';  Z is defined as 20 a) OR; b)
N(RN2A)RNIA; or  c) NRN2-SO2-Rc; or 



Z is N(R5b)Rob wherein R5b is defined as RN2 and Rob
is: - 258 - RTb Reb Reb "\ Q2  Y3 or R6b is: RTb R8b z
W2-Q 5 wherein R7b, R86, R9b, R, Rc RN1 RNZ RN3 RNIA
RN2A, Q2, WZ and Y3 are  defined as in claim 1. 17.
The compound according to one or more of the preceding
claims, wherein Y  is 0; and 10 L is N(R"ZA)RNIA or
NRN3-N(RNZ)R"', wherein RNIA and R"ZA are
independently selected from H, methyl, (C2-4)alkyl,
(C3-6)cycloalkyl and (C1.3)alkyl-(C3-6)cycloalkyl,
wherein said alkyl is optionally  15 substituted with
hydroxy, C1.3-alkyl, -N(C1.4-alkyl)Z and/or
-O-(C1-4-alkyl); R"', R N2 and RN3 are each
independently H, methyl or (C2-4)alkyl; and  in the
case 20 a) of a group N(R"ZA)RNIA the substituents
RN1A and RN2A or b) of a group NRN3-N(RNZ)RN' the
substituents R"' and RN3 or R"' and RN2  may be
covalently bonded together to form a 5-, 6- or
7-membered saturated  or unsaturated heterocycle which
may have additionally 1 or 2 heteroatoms  or a 8-, 9-,
10- or 11-membered saturated or unsaturated
heterobicycle which 25 may have additionally from 1, 2
or 3 heteroatoms, whereby the heteroatoms  are
selected from 0, N, and S. 18. The compound according
to one or more of the preceding claims, wherein Y  30
is O, and 



L is N(R"ZA)RNIA wherein RNIA and RNZA are
independently selected from H, methyl, (C24)alkyl, -
259  (C3-6)cycloalkyl or (C1.3)alkyl-(C3.6)cycloalkyl,
wherein said alkyl is optionally  substituted with
hydroxy, C1.3-alkyl, -N(C1-1-alkyl)2 and/or
-O-(C1_q-alkyl). 19. The compound according to one or
more of the preceding claims, wherein Y  5 is 0 and L
is N(RN2)R6a, and R6a is defined as: R71 R6a 1 Q1  10
wherein R7 is defined as H or (C1-6)alkyl;  R6a is H
or (C1,)alkyl; or R7a and R6a are covalently bonded
together to form a second (C3_7)cycloalkyl  15 or a 4,
5- or 6-membered heterocycle having from 1 to 3
heteroatom selected  from 0, N, and S; and W1 is
selected from  a) a single bond;  20 b) -CH2-; c)
-CH2-CH2-; and  d) -CH=CH-; wherein the alkylene and
alkenylene groups according to b), c) and d) may  25
be substituted with (C1.3)alkyl; Q1 is a group of the
subformula Ilia H-Q'a (Qi-eb-Q'c R14 Ilia  q 30
wherein  Q1a is aryl, Hetaryl, (C1_3) alkyl-aryl or
(C1.3)alkyl-Hetaryl;  



Q1b is Hetaryl; -260- Q" is a bond, O-C1_4-alkyl,
C1,-alkyl or C2,-alkenyl; and  R1a is selected from is
selected from H or COOR161; 5 q is 0 or 1; and wherein
Hetaryl is an aromatic 5- or 6-membered heterocycle
having 1 or 2  heteroatoms selected from 0, N, and S,
or a 9- or 1 0-membered aromatic  heterobicycle having
1 to 4 heteroatoms selected from 0, N, and S; and 10
wherein R"Z and R16' are defined as in claim 1. 20.
The compound according to one or more of the preceding
claims, wherein Y  is 0 and L is N(Rsa)R6a wherein Rya
is defined as R"s; and 15 R6a is defined as: 9a  R7a
Rea R N\Q  YZ wherein R7 and R8' are each
independently defined as R; or R7a and RSa are
covalently bonded together to form a second
(C3.7)cycloalkyl  20 or a 4, 5- or 6-membered
heterocycle having from 1 to 3 heteroatom selected
from 0, N, and S; and Yz is 0; 25 R9a is defined as R;
Q1 is a group of the subformula Illa _Qla_ [ Ql Qlc
Riq Illa  q 30 wherein  



Q'a is aryl, Hetaryl, (C1.3)alkyl-aryl or
(C14)alkyl-Hetaryl; - 261 - Q1b is Hetaryl; Q" is a
bond, O-C1.4-alkyl, C14-alkyl or C2.4-alkenyl; and
R1q is selected from H and COORt61; 5 q is0or1;
wherein Hetaryl is an aromatic 5- or 6-membered
heterocycle having 1 or 2  heteroatoms selected from
0, N, and S, or a 9- or 10-membered aromatic  10
heterobicycle having 1 to 4 heteroatoms selected from
0, N, and S; and  wherein R, RN2 and R 161 are defined
as in claim 1. 21. The compound according to claim 19
or 20, wherein  15 a) Q'a is phenyl, q is 1 and Q1c is
a bond; or b) Q1a is phenyl, q is 0 and Q10 is vinyl.
22. The compound according to claim 19, 20 or 21,
wherein the group Q1c-R", is  -CH=CH-COOH. 20 23. The
compound according to one or more of the preceding
claims, wherein  Z is defined as OR, and wherein R is
defined as in claim 1. 24. The compound according to
one or more of the preceding claims, wherein Z  25 is
OR wherein R is H or C1.4alkyl. 25. The compound
according to one or more of the preceding claims,
wherein Z  is OH. 30 26. The compound according to one
or more of the preceding claims, wherein Z  is defined
as N(RN2A)RNIA; wherein RNlA and RNM are defined as in
claim 1. 27. The compound according to one or more of
the preceding claims, wherein Z  is defined as
N(RN2A)RNIA wherein 35 RN1A and RN2" are independently
selected from H, methyl, (C2.4)alkyl, (C3.6)cycloalkyl
or (C1.3)alkyl-(C3-6)cycloalkyl, all of which being
optionally substituted with carboxy; 



-262- and/or wherein said alkyl is optionally
substituted with hydroxy, C1.3-alkyl, -N(C1.4- alkyl)2
and/or -O-(C1.4-alkyl). 28. The compound according to
claim 26, wherein Z is defined as  5 N(RN2A)RNIA
wherein RN1A and RN' are independently selected from
H, methyl, ethyl, n-propyl, i-propyl, all  of which
being optionally substituted with carboxyl; and/or
wherein said ethyl, n- propyl or i-propyl is
optionally substituted with hydroxy, -N(CH3)2 and/or
-O-(CH3). 10 29. The compound according to one or more
of the preceding claims, wherein  Z is NRN2-SO2-Rc
wherein RN2 is H or (C1.4)alkyl, and Rc is
(C1.6)alkyl, (C3.6)cycloalkyl, phenyl, naphthyl,  Het,
(C1.3)alkyl-phenyl or (C1.3)alkyl-naphthyl, wherein
said, phenyl, Het, alkyl- 15 phenyl, alkyl-naphthyl or
alkyl-Het, are all optionally substituted with 1 to 3
substituents selected from halogen, NO2, (C1.6) alkyl,
OR and COOR. 30. The compound according to one or more
of the preceding claims, wherein Z  is N(Rsb)R6b
wherein R5b is defined as RN2 and R6b is defined as:
20 R7b R8b 1zz/ WZ1Q 2  wherein R'b is defined as H or
(C1-6)alkyl; and  25 R6b is H or (C1.4)alkyl; or R'b
and R 8b are covalently bonded together to form a
second (C3_7)cycloalkyl  or a 4, 5- or 6-membered
heterocycle having from 1 to 3 heteroatom selected
from 0, N, and S; and 30 W2 is selected from  a) a
single bond;  b) -CH2-; 



c) -CH2-CH2-; and  35 d) -CH=CH-; -263- wherein the
alkylene and alkenylene groups according to b), c) and
d) may  be substituted with (C1.3) alkyl; 5 Q2 is a
group of the subformula Illb +Q2a } [ Q2b _] Q2C RZQ
Illb  qa qb wherein  10 Q2a is aryl, Hetaryl, (C14)
alkyl-aryl or (C1.3)alkyl-Hetaryl;  Q2b is a phenyl or
Hetaryl; Q2c is a bond, O-C1.4-alkyl, C1.,-alkyl,
CC2.4-alkenyl or CC2.y- alkynyl; and 15 R2q is
selected from H, CN, COOR161, CON(R'62)2, SO2N(R162)2
_N(R'62)2,  OR161 and -NHCOR'62; qa is 0 or 1;
gbis0or1;  20 and wherein Hetaryl is an aromatic 5- or
6-membered heterocycle having 1 or 2  heteroatoms
selected from 0, N, and S, or a 9- or 10-membered
aromatic  heterobicycle having 1 to 4 heteroatoms
selected from 0, N, and S; and 25 wherein RN2, R161
and R162 are defined as in claim 1. 31. The compound
according to one or more of the preceding claims,
wherein Z  is N(R5b)R6b wherein Rsb is defined as RN2
and R6b is: 9b  R7b R8b R N\Qz  30 Y 



wherein Rib and RSbare each independently defined as
R; or Rib and R6b are covalently bonded together to
form a (C3_7)cycloalkyl or a 4, - 264  5- or
6-membered heterocycle having from 1 to 3 heteroatom
selected from  0, N, and S; and Y3 is 0; R9b is
defined as R; Q2 is a group of the subformula Illb Q2a
1 (Qz. b_ ] Q2C R2q I l lb  10 L Jqa~ qb wherein  Q28
is aryl, Hetaryl, (C1.3) alkyl-aryl or
(C1.3)alkyl-Hetaryl;  Q2b is a phenyl or Hetaryl; 15
Q2c is a bond, O-C1.4-alkyl, C1.,-alkyl, C24-alkenyl
or C2.4- alkynyl; and R2q is selected from H, CN,
COOR161, CON(R'62)2, SO2N(R762)2, -N(R162)2,  OR167
and -NHCOR162; 20 gais0or1;  gbis0or1;  and 25 wherein
Hetaryl is an aromatic 5- or 6-membered heterocycle
having 1 or 2  heteroatoms selected from 0, N, and S,
or a 9- or 10-membered aromatic  heterobicycle having
1 to 4 heteroatoms selected from 0, N, and S; and
wherein R, RN2, R161 and R762 are defined as in claim
1. 30 32. The compound according to claim 30 or 31,
wherein  a) qa is 1, Q2a is phenyl, qb is 1 and We is
a bond; or b) qa is 1, Q2a is phenyl, qb is 0 and Q2c
is -CH=C(R70)-,  



wherein R10 is selected from H, -CH3 or -CH2CH3. 35 -
265  33. The compound according to claim 30, 31 or 32,
wherein the group Q2c-R2q is  -CH=C(R10)-COON, wherein
R170 is selected from H, -CH3 or -CH2CH3. 34. The
compound according to one or more of the preceding
claims, wherein R2  5 is R21, wherein R21 is phenyl or
selected from the group of formulas: 0 NI-12  ~'N I N
N" L-N --N  NJ s and  - I s  35. The compound
according to claim 34, wherein R3 is cyclopropyl,
cyclobutyl,  cyclopentyl, cyclohexyl or cycloheptyl.
10 36. The compound according to claim 35, wherein R3
is cyclopentyl or  cyclohexyl. 37. The compound
according to one or more of the preceding claims,
wherein  15 R60 is each defined as 1 to 3 substituents
independently selected from: a) (C1.4) alkyl;  b) OR;
c) N(RN2)RN1;  d) COOR; 20 e) CON(RN2)RN1; and  f)
phenyl or pyrrolidine; and RN1, RN2 and R are defined
as in claim 1.  25 



- 266  38. The compound according to one or more of
the preceding claims, wherein  R160 is defined as 1, 2
or 3 substituents independently selected from: CN,
COOH, COOCH3, OH, OCH3, NH2, NHCH3, N(CH3)2, NHCOCH3
or  CONH2, CONHCH3 and CON(CH3)2. 5 39. The compound
according to one or more of the preceding claims,
wherein  Rc is defined as (C1.4)alkyl,
(C3.6)cycloalkyl, phenyl, benzyl or Het; all of which
are  optionally substituted as defined; 10 RN1A is H,
(C1.4)alkyl, (C3.6)cycloalkyi or
(C1.3)alkyl-(CC3.6)cycloalkyl; wherein  said alkyl, is
optionally substituted as defined; or RN2A is H,
methyl, ethyl, n-propyl, i-propyl, cyclopropyl,
cyclopropylmethyl; all  of which being optionally
substituted with carboxy; and/or wherein 15 said
ethyl, n-propyl or i-propyl is optionally substituted
with hydroxy,  methyl, methoxy and/or -N(CH3)2; and in
the case a) of a group N(RN2A)RNIA the substituents
RNM and RNIA or 20 b) of a group NRN3-N(RN2)RN' the
substituents RN3 and R NI or RN2 and R NI  may be
covalently bonded together to form a 5-, 6- or
7-membered saturated  heterocycle which may have
additionally one heteroatom selected from 0, N,  and
S, wherein said heterocycle is optionally substituted
as defined. 25 40. The compound according to one or
more of the preceding claims wherein  R4a, Rob, R5
each are independently H, hydroxy, (C1-4)alkyl or
(C1-4)alkoxy. 41. The compound according to one or
more of the preceding claims wherein R  RNIA and RN'
are independently H or (C1.4)alkyl; Rc is (C1.4)alkyl,
aryl, or (C1.3)alkyl- 30 aryl; wherein said aryl is
phenyl optionally substituted with 1 to 3 substituents
independently selected from halogen, NO2, (C1-6)
alkyl, OR and COOR; and RN2,  RN2A and RN3 are each H
or methyl. 42. The compound according to one or more
of the preceding claims wherein  



35 Raa, Rob, R5 each are independently H, hydroxy,
methyl or methoxy. 43. The compound according to one
or more of the preceding claims wherein -267- R 4, ,
R46, R5 each are independently H, methyl or methoxy.
44. The compound according to one or more of the
preceding claims wherein at  least two of R4a, R4b, R5
are H. 5 45. A compound of the formula:  0  N COOH RZ
R3  wherein R3 is C,-cycloalkyl and the index n and
the substituents L, R2 are  10 defined according to
the following table Cpd. RZ n L  1003 6  ~N- 0 1004 6
/ N  N  1007 6 0 1N`~  6 1008 6OZ/ - 268  Cpd. RZ n L
1010 6 N~ ^  / 



O  1012 6  60/ 1016 6/j 6 6N  1017 6 / N  1019 6 6 N
1020 -- 6 O N  1021 6 NN  O 1023 6 O~  N  1024 6 o N
bN - 269  Cpd. R2 n L  10025 6 'N  6 I \ ~  1027 -- -
6 0 s `.  1028 6 'N  S 1030 6 C?  



1031 6 ~N  O `  1033 -- - 6 0 0  S 1034 6 s' \> D  bN
1035 6 'N  Sfl  ` - 270  Cpd. R2 n L  1037 c3 6 N  S
bN  1038 6 O."~~ N  LJ bN  1043 5 O C;)  1044 5 1045 (
6 ~N N  NJ b 1050 - 6 \N N  



NHz bN  1051 6 H / COON 60Z/ HNO - 271  Cpd. R2 n L
1052 6 HN N COOH  60/ O 1053 60, 6 H _ 0 COON  -- IT
HNN O  1054 6 COOH  O HN N N 6 CONH2  1057 6,"  0
1058 6 HOOC bN  1066 6 HOOC,,,..<-)  // N  0 1067 6
HOOC  / / lNH  0 1072 6 C OOH  N  60--/ 



1073 --- 6 HOOC  0 NH -272- Cpd. RZ n L  90 1075 6 HN
COON  0/   1077 6 HN-\ N COON  HN 0  1079 - 6 HN / N /
COON  0 N 0  1080 6 N JH / COON  HC \\ N 0  1082 6 N N
1090 6 OH  // ~N~  0 ~  1092 6 6/1 'N~  



1094 6 N  60-/ N 1097 6 0~ 6/j ~N -273- Cpd. R2 n L
1098 6 N  O 1099 --- 6 COOH  O N  1100 6 HO O bN  1103
6 o~ N  1111 6 N 0  1112 6 / N- O , "N 1116 6  6/) N
O bN  1118 6 'N  00 - 274  Cpd. R2 n L  



1119 6 HOOCC- /~ N  O 1120 61, 6 N\  00 N  1122 6 O N
00 1125 6 / N~  O N  1126 6 ~1o  O 0  N  1128 6 HO (~}
//0 N OH  6/1 \ ' 1129 6 JY,,  6OZ/ HOOCN`  1130 6 0
0 - 275  Cpd. R2 n L  N- 1131 61, 6 O 



N  46. A compound of the formula: (0) N  O O O O N C
N-S-R  RN2 O wherein the substituents RN2 and Rc are
defined according to the following  table Cpd. # RN2 R
2001 H 1-0  2002 H iCH  2003 H 2004 H S CI  2006 H - O
O -276- Cpd. # RN2 Rc  2007 H 2008 H Br  2009 H 2010 H
01  2011 H Br  2012 H 



f \ /  CI 2014 H F  F  2015 H 2016 H  2017 H S  0  ,
<\ /  N 2018 H N02 -277- Cpd.# RN2 Rc  2019 H \ / cl
2020 H F  2022 H 2024 H - N\ /  2025 H 2026 H 2028 H
0l  0  2029 H Br  /CI s  cl 



2030 H cl  cl  2031 H cl CI - 278 - Cpd. # RN2 Rc
2033 H CI  2034 H 2035 H sN  N\ ~N  2036 H F i /  F
2037 H CI  .N  2039 H  N  2040 H O  2041 H N  N  2044
H - 279 - 47. A compound of the formula: L O R7b R8b
2 



R N \ H N\QZ  / O  R3 wherein R3 is C.-cycloalkyl and
the index n and the substituents L, R2, R'b,  5 R8b
and Q2 are defined according to the following table
Cpd. # R2 n L 7b R 8b Q2  3003 6 0~ N COON  3005 6
COON O HN O COON  H 3006 6  N N  ` COON -280- Cpd. #
R2 n L R'\ Rsh Q2  3007 6 N COOH  3008 6^, !) 4 N COOH
6 3009 ~NQ COOH  



3010 5 COOH  3011 -- 5 ~ -- ~ N COOH - 281 - 48. A
compound of the formula: L O  N RZ \ Z  R3 wherein R3
is C.-cycloalkyl and the index n and the substituents
L, R2 and Z  are defined according to the following
table 5 Cpd.# R2 n L Z  4003 6 N HN  O N -O O  4004 6
HN  O bN O  4005 6 \ N HN6  O 



N  4006 6 0 0 HN  N O -O O - 282  Cpd.# R2 n L Z  4029
6 \\O N HN  HO OH  4030 6  N~ HN  0 CN -0 OH  4032 6 N
HN  N 0>So0  NH2  4042 6 \ \O N~ HN  4043 6 - \ \O `~
HN 0  4058 6 



\ \ ` HN - 283  Cpd.# R 2 n L z  4059 6 \\ `. HN...  O
0  4062 6 0 \ 0 HN  N O HO OH  4067 6 0 I \ N  \ 0 N y
N  N COOH  4070 5 O\ NH  N H 0 N/ N  i  \  COOH 4072 6
0\ H  x N N  



0 ~ 0 P'2 4077 6 ~~ ..I  N  H  0 ~ 6 NHz - 284  Cpd.#
R2 n L Z  4081 6 ^ \ ~N H  O O NHZ  N 4083 6 O~ Oko  \
N N H O O  4084 - 6 c) H O NH  bN 4085 6 O O--\  \ \
~~ N O  N H O NH2  4086 6 H  N. O o I_  6 N 4087 -- -
6 0 ""- H  



N O 0 OH - 285  Cpd.# R2 n L z  4088 6 O N  \ N H O
COOH  4089 6 \ H  O- N '  ` 4090 6  O__  b N 4092 6 O
N N H  O NHZ  4093 6 0~ H  N O  4094 6 ~^I\) \ N H  O
b OiH  



N - 286  Cpd.# RZ n L Z  4095 6 -- ~ J?  H  p i  b  N
4096 6 0\ I I^^I'' \` f\ N  N H  0 NH  4097 6 0~ N H
0 0 i - 4099 6 N H  0 b N S  N 4100 6 Hz N  H  \ O y N
4103 6 -V  H  



\ 0 b NS  N ,NH - 287  Cpd.# R2 n L Z  4107 6 ^~ ) L N
H N\ s  N 49. A compound chosen from one of the
following formulas:  Cpd.# Formula N o  6002 ~  O I /
OH  O  N O  N OH  7001 ON  b N  7004 0 o N OH - 288 - 



0  N O  O 7005 N OH 50. A compound of the formula I
according to one or more of the claims 1 to 49,  or a
pharmaceutically acceptable salt thereof, for use as
an inhibitor of HCV  polymerase. 51. A compound of the
formula I according to one or more of the claims 1 to
49,  or a pharmaceutically acceptable salt thereof,
for use as an inhibitor of RNA  dependent RNA
polymerase activity of the enzyme NS5B, encoded by
HCV. 52. A compound of the formula I according to one
or more of the claims 1 to 49,  or a pharmaceutically
acceptable salt thereof, for use as an inhibitor of
HCV  replication. 53. A pharmaceutical composition for
the treatment or prevention of HCV  infection,
comprising an effective amount of a compound of
formula I according to  one or more of the claims 1 to
49, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable carrier. 54. The
composition according to claim 53 further comprising a
therapeutically  effective amount of one or more
antiviral agents. 55. The composition according to
claim 54, wherein said antiviral agent is  selected
from: ribavirin and amantadine. 56. The composition
according to claim 54 wherein the antiviral agent is
an other  anti-HCV agent. 57. The pharmaceutical
composition according to claim 56, wherein the other
anti-HCV agent is an immunomodulatory agent, selected
from a-, (3-, 5-_y-, and co -289- interferon. 58. A
composition according to claim 56, wherein said
anti-HCV agent is another  



inhibitor of HCV polymerase. 5 59. The composition
according to claim 56, wherein the other anti-HCV
agent is  an inhibitor of HCV NS3 protease. 60. The
composition according to claim 56, wherein the other
anti-HCV agent is  10 an inhibitor of another target
in the HCV life cycle. 61. A composition according to
claim 60, wherein said inhibitor of another target  in
the HCV life cycle is an agent that inhibits a target
selected from HCV helicase,  HCV NS2/3 protease and
HCV IRES. 15 62. Use of a compound of formula I
according to one or more of the claims 1 to  49, or of
a pharmaceutically acceptable salt thereof, for the
manufacture of a  medicament for the treatment and/or
the prevention of a Flaviviridae viral infection 20
63. Use of a compound of formula I according to one or
more of the claims 1 to  49, or of a pharmaceutically
acceptable salt thereof, for the manufacture of a
medicament for the treatment and/or the prevention of
an HCV infection. 64. Use according to claim 63,
wherein said medicament further comprises  25 another
antiviral agent. -290- 65. An intermediate compound
represented by the formula 2(v) and 2'(v) Y L 2(v)  Y
P  I COOR  X Y3  Y\ /L 2'(v)  Sp 



X / COOR  R3 wherein Y, L, Sp, R and R3 are defined as
in claim 1; and  X is Cl, Br or I. 5 66. An
intermediate compound represented by the formula HOOC\
R4a Y1 N \ Z  R2 1 R 5  3 Ran and/or HOOC R4a N Re  R2
1 Z  3 R4b Y' wherein Y', Z, R2, R3, R4a, Rob and R5
are defined as in claim 1; 10 not including compounds
P1, P2, P3 and P4 of the following formula - 291 -
HOOC\ N \ Z  R2 wherein Cpd. R2 Z  P1 -O-CH3  0 P2 -OH
0  



P3 N' -OH  P4 N-- -OH Br  67. Use of a compound
according to claim 66 or 67 for the manufacture of a
5 compound according to one or more of the claims 1 to
49. 68. A process for producing compounds of formula
1.1 -292- P COOR  z R R3  wherein Y, L, Sp, R, R2 and
R3 are defined as in claim 1,  comprising the reaction
of an indole derivative of the formula 2(iv) COOR
2(iv)  3 wherein R and R3 are defined as hereinbefore
and X is Cl, Br or I; according to one  5 of the
following methods a), b), c) or d): a) 1.)
cross-coupling of the indole derivative of the formula
2(iv) with  i) a stannane derivative of the formula
R2-SnR'3, wherein R2 is  defined as hereinbefore and
R' is a C1 -alkyl or aryl group; or 10 ii) a boronic
acid derivative R2-B(OH)2 and R2-B(OR')2, wherein R2
and R' are defined as hereinbefore; under transition
metal catalysis to yield an indole derivative of the
formula 2(vii) COOR 2(vii)  RZ I 3 15 wherein R, R2
and R3 are defined as hereinbefore; 



2.) the indole derivative of the formula 2(vii) is
further processed by N- alkylation using the
electrophilic reagent X-Sp-C(=Y)-L, wherein X is  a
leaving group, like e.g. Cl, Br, I, mesylate,
triflate, tosylate; and Sp, 20 Y and L are as defined
hereinbefore, in the presence of a strong  base,
yielding the product of the formula 1.1; or -293- b)
1.) halogen-metal exchange of the indole derivative of
the formula 2(iv) using an alkyllithium reagent or
lithium metal; and 2.) trans-metallation of the
reaction product yielded by the previous step  5
using: i) a trialkyl tin halide;  ii) a trialkyl
borate; or  iii) zinc chloride; and 3.) cross-coupling
of the reaction product yielded by the previous step
10 using R2-X, wherein R2 is defined as hereinbefore
and X is F, Cl, Br, I  or triflate, under transition
metal catalysis to yield an indole derivative  of the
formula 2(vii) as defined hereinbefore; and 4.) the
indole derivative of the formula 2(vii) is further
processed by N- alkylation using the electrophilic
reagent X-Sp-C(=Y)-L, wherein X is  15 a leaving
group, like e.g. Cl, Br, I, mesylate, triflate,
tosylate; and Sp, Y and L are as defined hereinbefore,
in the presence of a strong  base, yielding the
product of the formula 1.1; or c) 1.) N-alkylation of
the indole derivative of the formula 2(iv) using the
20 electrophilic reagent X-Sp-C(=Y)-L, wherein X is a
leaving group,  like e.g. Cl, Br, I, mesylate,
triflate, tosylate; and Sp, Y and L are as  defined
hereinbefore, in the presence of a strong base,
yielding the  indole derivative of the formula 2(v) Y
Y L 2(v)  SP 



I COOR  X_ P3 2.) 1.) halogen-metal exchange of the
derivative of the formula 2(v)  25 using an
alkyllithium reagent or lithium metal; and 2.)
trans-metallation of the reaction product according to
the  previous step using: i) a trialkyl tin halide;
ii) alkyl borate; or -294- iii) zinc chloride; and 3.)
cross-coupling of the reaction product according to
the  previous step using R2-X, wherein R2 is defined
as  hereinbefore and X is F, Cl, Br, I or triflate,
under transition 5 metal catalysis yielding the
product of the formula 1.1; or  d) 1.) N-alkylation of
the indole derivative of the formula 2(iv) using the
electrophilic reagent X-Sp-C(=Y)-L, wherein X is a
leaving group,  like e.g. Cl, Br, I, mesylate,
triflate, tosylate; and Sp, Y and L are as 10 defined
hereinbefore, in the presence of a strong base,
yielding the  indole derivative of the formula 2(v) as
defined hereinbefore; and  2.) cross-coupling of the
indole derivative of the formula 2(v) with i) a
stannane derivative of the formula R2-SnR'3, wherein
R2 is  defined as hereinbefore and R' is a C1.3-alkyl
or aryl group; or  15 ii) a boronic acid derivative
R2-B(OH)2 and R2-B(OR')2, wherein R2  and R' are
defined as hereinbefore; under transition metal
catalysis yielding the product of the formula 1.1.  20




















