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25 HCV belongs to the fami[y Flaviviridae, genus hepacivirus, which comprises three
77 genera of small enveloped positive-strand RNA viruses (Rige, 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 HCV consists of a long open reading frame (ORF)
30 flanked by 5’ and 3’ non-franslated regioné (NTR's). The HCV 5’ NTR is 341
' nucleotides in 'Iength‘ and functions as an internal ribosome entry site for cap-
independent translation initiation {Lemon, S.H.; Honda, M.; 1997; Semin. Virol, 8:
'274-288). The HCV polyprotein is cleaved co- and post-trané!aﬁonally into at-ieast
10 individual polypeptides (Reed, K.E.; Rice, C.M.: 1989; Curr. Top. Microbiol.
85  Immunol, 242: 55-84*). The striictural proteins result from signal peptidases in the N-
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WO 01/85172 and WD 02/ 04425 report inhibitors of NS5B
proposed for treatnent of 25 HCV. 3 SUWARY OF THE
I NVENTI ON Di scl osed is novel series of conpounds that

may have good to very good inhibitory activity
SKYRIARY ORCYVEINIVENBIQMSe. Further disclosed in the
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frc&nthe foll owi ng description and the exanpl es. By a
agtivits poalish HEY PoyRSFasei s provi ded an i somer, enanti omer
di astereoi soner or tautomer of a conpound,

r nt e ormula |1: YO L. L SPY, R2- Z. B
R FREBLeEn P loPtberay enite e hpedIgd B it el e
following déssripiipamnt Wee €3asiptess represents a doubl e bond and

-- --- between a CGatomand a NNatomrepresents a

single bond, the group -C(=Y1)-Z is covalently |inked
Iy gfirgh aspeqgt, there ds prepgded ais¢raerCRaRmtioner, diestt@oispimeroriattomer

ofld OYBuA® refrbserteli bf fordladGRS,  MA is CRAb, R4a, Rab, RS
each are independently H or defined as OR or (Cl-6)
alkyl; Sp is a spgcer selected from- CRS51R52 P i

group ( )ki-, V\her%‘ﬁ/kl is 1 or 2;
Sp
T
2 "A M
R— || - z
o
R3
(1}
wherein; :
Ais 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(=Y")-Z is covalently linked to either M2 or M®,
M'is CR*,
M? or M3, when not linked to —C(=Y")-Z, is CR®,
M*is CR*,
R*, R*, R® each are independently H or defined as OR® or (C1.5) alkyl;
Sp is a spacer group selected from —(CR*'R%),,—, wherein
k1is 1or2;
R*, R*are H
Y’ is O or CR"?R™, wherein
R", R® are each independently defined as R®;

L. is Cygalkyl or Het, wherein said Het is optionally substituted with R®:

R® is each defined as 1 to 3 substituents independently selected from:
a) (Cqp)alkyl;
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R51 R52are HY is 0 or CR12R73, wherein R72, R13 are
each independently defined as,R, L is Cl-6al kyl or
Het, wherein said Het is opti%ﬁwally substituted with
R60; R60 is each defined as 1 to 3 substituents

i ndependently selected from a) (Cl-6) alkyl; 3a b)
OR c¢) W.RNL d COOR, e) CON(R'2)R'1; and 5 f)
aryl or t; 'or if Yis CRI2R13, then L may al so be H;
or if Yol NBRWen L may al so be OH, N(R\2A) RNI A or
NRN3- N( ¢. 10 or if Yis O, then L may al so be
N( Rsa) Rea, erein Rea is defined as RN2, and wherein

Ra is: @ySOMR"BBY, aniQ7 ~IYIfZ 15 or e is: R a\x

Rea , = wherein R a and R8a are each
indepen%ém?lfﬂ%téfi ned as R or 20 R a and Rea are

coval ently bonded together to forma (C3_7)cycl oal kyl
OF or3f Y 120038 ,6- I heterocycl e having from1l to
3 %etfr'sog?oﬁéglgﬁeﬁﬁﬁﬁfs%rﬁe N, and S; and when L is

N(Rsa) Rea, either of R7a or R8a may be covalently
orif Y?is O, then L may also be OH, N(R¥A)RNA or NRN_N(RV)RM,

orif Y?is O, then L may also be N(R®*)R®, wherein R™ is defined as RMN?,

and wherein R® js:

R'fa R&*l $9a
QKH/N\Q‘
YZ

or R®s:

R'Ia RSa
o wed

wherein R"®and R® are each independently defined as R°: or
'R’ and R® are covalently bonded together to form a (Cay)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(R*)R®, either of R™ or R® may be covalently
bonded to R® to form a nitrogen-containing 5-or 6-membered heterocycle;
and

W' s selected from
a) a single bond;

b) -CHo-;
c) '-CHg-CHz-; and
d) —CH=CH-;

- wherein the alkylene and alkenylene groups according to b), ¢) and d) may
be substituted with (Cy.3) alkyl;



bonded to Rsa to forma nitrogen-containing 5-or

| 6- menbered heterocycle; and 25 W is selected from

i a) a single bond; b) -CHr; -CH2- CH2-; and 30 d)

| -CH=CH; wherein the al kyl ene and al kenyl ene groups

| according to b), c¢) and d) nmay be substituted with
(Cla)alkyl; 3b Y2 is 0; R9a is defined as R 5 QL is
aryl , Het (G .6)al kyl-aryl or (G .6)al kyl-Het, all of
whi ch b¥ lﬁ@ optionally substituted with R60A; RG60A is
each defined as 1 to 3 substituents independently
sel ect ed from 10 a) (C1-6) alkyl, (C2-6)alkenyl,
wher ei nR¥ defett@aR®; i s optional Iy substituted with
5 COOR, b) OR c) Het being optionally substituted with
CO(P ;COO? and 15 e) NO2; Y is 0; Zis defined
as 20 @)isen, Hyt, (. Erddia)-Bil & (Cox) alig)-HERMR o SERicRBing opHonally

is N ng%gﬁgtemeﬂsﬁh R5b is defined as RN2 and R6b i's:

R®* is each defined as 1 to 3 substituents independently selected from:

10 a) (Cis) alkyl, (Cz6)alkenyl, wherein said alkenyl is optionally substituted with
COOR®,
b) ORS;
c) Het being optionally substituted with COOR®:
d) COOR®; and
15 e) NO;;

Y'is O:

Z is defined as

20 a} ORS;
b) N(RNRN'A. or
¢} NRM.-S0,-RS;

or Z is N(R*)R® wherein R® is defined as R" and R*® is:
R R |$9b
N
™~ Qz
25 Yz
orR®is

Wi Q’

wherein R™, R®, Y3, R®, W2 are defined as R™, R®, Y2, R%, W! respectively:
30 and

Q”is aryl, Het, (Cy.5) alkyl-aryl or (C1.) alkyl-Het, all of which being optionally
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R7b ROb ROb Nz 25 Y3 or R6b is: R7b R6b W' Q2
wherein R b, R6b, Y3, ROb, W2 are defined as R7 , R6',
Y2, R9a, WL respectively; 30°Cand @ is aryl, Het,
(ClL.6) alkyl-aryl or (Cl-s) alkyl-Het, all of which

‘bei ng optionally 3c substituted with R60s; or Q2 is

R160; o %@lﬁaged fromthe group consisting of
Cl. 4-al 4-"al’kynyl ; 5 R760 is defined as 1, 2

or 3 su@s@ lisé??ts i ndependent |y sel ected from ON,
COOR761 NR 62COR 62 or CON(R_62) 2
wher ei norﬂ??%gléateg g"@ﬂ‘ é&@?qp§opﬁ'8@?£é?fo%ﬁtqﬂw and Cp4-alkynyl;
(Cl 1) al kyI or HH R60B is defined as | to 3

Ut it i end n_I sel ected from )

Rooe il ER Lol 'fugwf@:wd@psnwwwseiemeffr@nhcgacaow“
aI kenleR?1 cM(RF%}a,anﬁzggRsﬁF bt QWRW) COOR, c) OR
d) SO2NCR .}1 kzy COOR, and g) Het
or (CLABGMRy\ANd eg@h f%“@ﬂﬂ%@?@ﬂ’(ﬁdﬁ*ﬂmﬂbgen
or R21, wherein R21 is phenyl or selected fromthe

f qiw;s%seﬁmle'd as SI)to 3 substituents independently selected from:
a) halogen;
b) (C1s) alkyl, (C,.6)alkenyl; wherein said alkenyl is optionally substituted with
COORY;
¢) OR%;
d) SO,N(RN2)RM':
e) N(an)Rm;
f) COOR®: and

g) Het or (C1.43"(Y!)ary1;

'R?is selected from: halogen or R, wherein R?' is phenyl or selected from the
formulas:

Lo
XooRn

.

- I NS N
? / r

SEe
-
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L" 1 " NN-12 0,6 NH3d 1 N1\ NHNCH3 1\s CH3 1
\ SSSi R3is defined as (C3 7)cycloalkyl; Ris
defined as (Cl.6)al kyl or H; 3G R is defined as
(C1-6)al kyl, (C3.6)cycloal kyl, (Cld)al kyl-aryl, aryl

or Het, wherein said aryl or Het are optionally
substituted with 1 ta.3 substituents independently

sel ect ed@whal ogen,| N2, (Cl-@\alkyl, OR gnd COOR
10 RNL i | ected f H and ( al kyI Nand RN3
are indepenbyantly selleg ed from H and \
(CC2.6)al kyl; RNl A and NRNZ" are ind IEB’endent |y Sel ect ed
fromH CH3, (CC2.6)alk{ts (C3.6)cycloalkyl 15 and
(Cl. 4)al kyl - (€3-6)cyclpal kyl; wherein said alkyl, is
opti onal \y\ stituted| with hydfqxy, carboxy,

Cl16- al kylM~gCL. 6- al kogy™and/ or - N(GI4-\al kyl)2; and
wherein said CH3 s qptyonally s 'tuted with
carboxy; and in the £asg 20 a) o group N(RNZA) RNI A
the substituents R ad RN1A; 0© ) of a group

NRN3- N(RN2) RNt he substituents RN3 and RNI, or RNZ
and RNI; may be coval ently bonded together to forma

AR i9defindd a(C )RR £

RCis defined as (C;.)alkyl or H:

R® is defined as (Cy.s)alkyl, (Cs.)cycloalkyl, (Cq4)alkyl-aryl, aryl or Het, wherein said
aryl or Het are optionally subsfituted with 1 to 3 substituents independently
selected from halogen, NO,, (Cy) alkyl, OR® and COOR®:

- RV'is selected from H and (Cy.q)alkyi;
R"? and R™ are independently selected from H, CH; and (Ca.e)alkyt;

RV and RM* are independently selected from H, CHj, (Cae)alkyl, (Cs5)cycloalkyl
and (Cq4)alkyl<(C;)cycloalkyl; wherein said alkyl, is optionally substituted
with hydroxy, carboxy, C,.¢-alkyl, C;¢-alkoxy and/or -N(C1.4-alkyl)z; and
wherein said CH; is optiohally substituted with carboxy; and

in the case

a) of a group N(R"*)RN'A the substituents R** and RV'A: or

b) of a group NR™-N(R"%)RM the substituents R¥ and R™, or R™ and R™:
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 O, N, and S:

- wherein Het is defined as a 4-, 5-, 6- or 7-membered heterocycle having 1 io 4

heteroatoms selected from G, N and S, or a 8-, 9-, 10- or 11-membered




n

saturated or unsaturated N-containing heterocycle or a
8-, 9-, 10- or 11- nenberedd\ contai ni ng heterobicycle
each nmay have additionally from1l to 3 25 heteroatons
selected fromO, N, and S; wherein Het is defined as a
4-, 5-, 6- or 7-menbered heterocycle having 1 to 4

het eroatons selected fromO, Nand S, or a 8-, 9-, 10-
or heterehicyislerhedingd to lhdiateroblioopciedtedtafrang O1 N andsS;

het eroat onms selected fromO, Nand S; or a salt
thereof. In a second aspect, there is provided a
coﬁp@@ﬁ'@tf@feqfhe formula: O Lj COON N R2 R3 wherein
R3 is C cycloalkyl and the index n and the

substltuents L efi ned ac

£ OGRS BaRTCL TR providot = CPOeUGER! G S 5
N 1007 6 of 1008 6 00 Sb E de R2 n L 1010 ~ 6 |/
/' N No L

A _COOH

Rz \

Rf!

<

wherein R® is C,-cycloalkyl and the index n and the substltuents L, R%are
defined according to the following table
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N 1050 6 \N N / NH2 bN 1051 6 H/ COON HNN 60Z/ O
3i Cpd. R nL 1052 6 N Njp00 HO \ / N COOH 1053 6
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Cpd. RZ nL 1119 a 6 HOOC 1120 6 T N 1122 ~ 6 ~ 0
~N 1125 6 N OC 1126 630 N 1128 6 HON OH 1129
6 HOOC' N 1130 6 N3m Cpd. R nL 1131 6 N N 1In
a third aspect, there is provided a conpound of the
formula: CO N OO ONoOcC NSR
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RN2 O wherein the substituents RN2 and R are defi ned
according to the followng 3ttable Cod. # RN2 Rc 2001
H 2002 H-CH3 2003 H9 2004 HS C 2006 H O o0 3n
Cpd. # RNZ Rc 2007 H 2008 H Br 2009 H 2010 H Cl

2011 HBr 2012 HC 2014 HF F 2015 H 2016 H 2017

H

Cpd. R? n L
#
1119 6 HOOC
& 4

0

1120 (/5 6 \\N
e )
A

/

1125 / 6 \(
BN,
\.

1126 T 6 ~o
g (

o
N

1122 T 6 D_[Z)
/5 o
0 M

.

/
1129

Hooc™ “N
/ \

1130 I 6 0

1128 - 6 HO 0
A L
0 N
2
0
=

/ /

0




g o NZ2018 H\ / Noz 30 Cpd. # RN2 Rc 2019 H 2020 H
S\ I/ F 2022 H 2024 H3,\ / N/ 2025 H 2026 H
2028 HO- 2028 0 2029 HBr tcl 2030 HC C 2031 H
C C 3p Cpd. # RN2 Rc 2033 HC 2034 H

Cpd. R? n L
#

1131 6 6 \
N.._
“
o S
N
| 1

In a third aspect, there is provided a compound of the formula:

wherein the substituents R and R are defined according to the following

table
Cpd. # RN? R®
2001 H . C
2002 H §—CH3

2003 H ‘ p

2004 H oS

2006 H ,
0: .




2035 HNs N 2036 HF F 2037 HCOS N 2039 H 8N
2040 H 2041 HN N 2044 H$g |In a fourth aspect,
there is provided a conpound of the fornmula: O L p
R7’b Rab H Ne NN@ Z R R3 wherein R3is C,

cycl oal kyl and the index n and the substituents L, R2,

R7b, 5 R8band—@rare defiped-according—+teg the
fol |l owi ng tab®rd.3005 R z'| @ COOR® %6--QOOH V - H O
COOH H
2007 H . .
2008 H ,
-—< >—Br
2009 H ,
\
2010 H , :
Cl
2011 H ‘ :
Br
2012 H , :
Cl
2014 H : F
F
2015 H ,
2016 H _ :
2017 H y
) S 0
— 1
N .
2018 H .




3006 6 CN COON 3r Cpd. # R n L R\ RBb @2 3007 6 cN
N COON 3008 6 COOH 30096340 N N COOH 3010 65 / N
ON\ | COOH 3011 -- - 5 -"- NCOONis In afifth
aspect, there is provided a conpound of the fornula: O

LO Nz R\ I Z

de.#. RN? RS
2018 H |
2020 H s
m
F
2022 H | S
2024| H |
Ng\ /i
2025| H | S
2026 H e
2028 H o—
o
\
2029 H Br
O
\ s
Cl
2030 H : =~ Cl
' \ S
ol
2031 H Ci
C|f




R, wherein R3 is C'cycloal kyl and the index n and the
substituents L, R2 and Z agre defined according to the
following table Cpd.# R2 n L Z 4003 6 - CNHN ON-O
O 4004 jr 6 - D N HNOb N -O40056 - NHN 0 6
hN 4006 6 HN N \ _OO3t Cpd#R2nlLz 6 HN~N

HN

Cpd. # RN? R®
2033 H
LN
AN
Cl
2034 H
. ~N
H \ Cl‘)
2035 H N/S\N
\
2036 H

2037 H Cl
B
N

N
\—/
2039| H ,
: /i
\ N
2040| H /
Oz >
2041 H
N
[

2044 H E




[Tt CNOH 4032 6 -VO~HN N QOGSO NH2 4042 6\ 0O
N ~O 4043 6 HNO .
Cpd.# R nL Z 4059 6 \ \ ~.

HN. . .

HN O 3u

6 0\ HN

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

wherein R® is C-cycloalkyl and the index n and the substituents L, R% R™,

3 \OO NO 4058 6 i N

R™ and @ are defined according to the following table

Cpd. # R? n L R R®™ Q?
-3 \'111
3003 é 6 0
\ )l L
N ~ -
\0 -'\" . ’
COOH
3005 6 COOH
(8]
HN o COOH
H
;jN
)
3006 6

COOH

\\

HN O O 4062




N O~ HOOH 4067 6 O\ H N COCH 4070 --

-59c\ N

0 N O NHZ

ONHH N \ | COOH 4072 630 ( )\ Hf
4077 6 O)\ N ONH ~0 iNHR 3v Cpd.# R nlL z
4081 6 ® N)H 4083 6 O0--\ NO
de. # RZ n L R R™ QZ
b4
3007 6 \
| R
(3| 2S
it _
COOH
3008 6 O
N . 322;
COOH
3009 6
O R Q
| N
N \. ‘
COOH
3010 5 O
= F N _SQE:
“ . <
COOH
3011 5 -
Al O q
i N ',‘
N \. -
COOH




LNH\VJ(~/ OOH 4084 - 6 NHONH bNX-- 0O NO
NH ? __ z 4086 - 6 6QWl Bs_ o N 4087 6 0 ~~ -- ~
\W Ny ONHO OH3w Cpd.# R nL z 4088 6 O C)\
N\\-0 "N HO COOH 4089 6 ~"\

In a fifth aspect, there is provided a compound of the formula:

wherein R is C.,-cycloalkyl and the index n and the substituents L, RZand Z
are defined according to the following tabie

Cpd#| R® |- n L z

4003 6
>

4006 T
>

T \
N—. -
SN HN
o)
A
—0
, /O
4004 | - 6 :
O 6‘\)
\
- - ""“-‘0 /O
4005 T 6
. 4 {\)
(>
A
AN
0




OH
Ob O
O

NH OOH N4090 6 HP b N 4092 6 0~ ( N °N
,7- ONHZ 4093 6 O~ N O ~ABtH )?N 4094 6 | H-
NH N 3x Cpd.# R nlL Z 4095 6 NHam O/II~
-N 4096 6 O |
Cpd#| R? L z
4029 \
sIEe
A
HO
. OH
4030 \
G |G "
» )
A
—0
OH
4032
é }“ \
N (\3 HN
\ d .
A
0,;8\1—0
NH,
4042
I ‘
X (\\) HN.,
\ d N
A
—0
4043 \
O ’“ ‘
RN Q} HN.,
\ d .
A
Q
/
4058 s
N
A




NH OOHPNA4097 6 0~1"*"~1 N O~NH O 4099 -- '
6 ~\ NH Ob """ S N 4100 3;y| 6 2ZN--- N H ON
4103 6 NH O"S N,NH3y Cpd.# R nL Z 4107 - 6
--V b NYS N In a sixth aspect, there is provided a
conpound chosen fromone of the foll ow ng formula:

d.# F |
Cp orn ng.l# | R? - ) ~
4059 T 6 s
~N |
\ 0
0
4062 T 6 o
&2 &
o} \
HO
OH
4067 é 6 0 i
\ 0 N ﬂ
pe N\Ti
I
COOH
070 5 C\) \
X N
g v £
N/
I
COOH
4072 I 0
LT O T
\ N H
0 \ o7 TNH,
4077 - 0
LT O]
\ N H
© .-\' o NH,




bN 6002 0ry Ol / OH O O O\ 7001 NOH ON b

7004 1 0 ONOCH3z ON o0 % 7005 N OH Di sclosed, is
an isoner, enantioner, diastereoisoner or tautomer of
a conmpound, represented by formula I: Y Y ~p A36- M
z Rz
Cpd#| R? L v 4
4081 | - O -
N
A
4083 0 . 0
LT
N 0
\ d N\ H
o7 TOH
4084 | - O - |
0
G o
N
A
4085 o .- O
S0
N N O
\ d N\ H
o7 TNH,
4086 cre O ,-'\'
0
S1IRas
N
A
4087 I 0 “{
\ S
B o7 TOH




B MR3 (1) wherein: either. Aor Bis N and the other
Bor Ais C, wherein ----- et ween two G at ons
represents a double bond and --- between a C atom and
a NNatomrepresents a single bond, the group
-C(=Y")--Z is covalently linked to either M or M,

M is CRba, ™M jor M T whennot—tnked—to—C{(=¥)24 is
CRS,' - - IM@pel# ICRBH, lamml iln adlditijon one @r two of
t he gr oups/—setegted—TTmomMr—e—N—are—V 0

be N, with 4088 provi sq that] t}fe—gr(
which _C(3Y1) Z|i sl kedis-
spacer grqgup seljegted{from|-(CERple

1, 2 or 3;j WD 240 367 IPCT/ CA20
R52 are irdependently|H, (C1l%$)al kyl
or (C13)allkyl (|C37)cycl oatkyl, or
coval ently bonddd together jand to {
which thgy—arelattached to forma
7- menber ed gapur|at-ed or &, 5 nmenbered
unsat urated cycl|i ctsystem he 5} 6

7- menber ed saturagety Or unsa 1 cyclH ystem
optionally containsol [to 3 [ ons gcted firom
N, 0 or Sj saidlal kyl] cyc al kyl Qcy#bl oal kyl or
cyclic system bei ng option bstituted by
hal ogen, hydroxy, (C18)alkpxy" dyaho, am no,

-NH(C, 4-ali kyl) [10 and/or, N(Cl4-alkyl)2; Y is 0, $,
NR11 or CR12R13] whergin RL1, R12,{ Rl3are each
independe1t4I0¥0def [ ned| as R

NG

\ d h
N
BE
1 4092 é 6
N
\ e}
4093 é 6
AN
\ 0
4094 T 6
&3] e
0

TZ—
Z :‘%

R
“\/Z\J
=z

o
1‘/_Z\//
Irz—




15 R13 may al so be COOR or SO2Rc; wherein Rc and each
Ris optionally substitutedsw th R150; or both R12 and
R13 are coval ently bonded together and to the
carbon-atomto which they are attached to forma 3,

4, 5, 6 or 7-nenbered saturated or 5, 6 20 or
7- menber e unsaturateqg cyclicsystem

wher-eby—the—5
or 7- nenbdréed-#4t uRat ed mr funshturated cydic syst

may cont ai [ t—tg—3—tetreroatrons——Seiected—

S; said cy|c40% systieny @i ngg%tai ol
1 ( N 6
(CN0) al

1aILW‘s
with R750 {25 L is . 6al kyl
Vi ,
|t h{ WO,
L 5,

cycl
Cl_6al kyl -|( Css) ¢yl oal kyl , kenyt ;
. 6al kyl ) arlyi ; Net|, @;,6)al1
I - W
bonded to form ;
11 - nemn
ated or

[
ti
| 1

ryl, (

r
T

al I - Lch bes

optional |y substituteg or angl L are

coval ent | y 7/ or 8-nenbered

nono- or @ 8, 9/ 30 10 or pered bicyclic group
nsat u

aromati ¢ and whi ch

A

qg

which is gptionally u
ins 1

opti onal

cont

20

3 hete

F oat ons_sel ect eg

fromN, O
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hen L
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and wherein Rea is: \Q 2ca YZ 1l 15 or Rea is:
R7aRea wherein R72 and Reazyare each | ndependently
defined as R, COOR or 20 (RN2)R"', wherein said R
is optionally substituted with R60; or R a and Rea are
covalently bonded together to forma (C3.7)cycl oal kyl
or a 4,. ry 6- nenber ed [het grocycl e having-from1
to 3-heter < giﬁ“ellpéct edﬁfromq'o, N, and S? and when L
i-s N(R5a) Regqq£i f her. of R?a or Rea |may be_ covalent]y
bonded to Rea to| fofmija nitjrogen-cqnt ai ni\ng 55 or
6- menber ed| het er e, 25 Kein [said | kyl | or

D
het er ocycl p bei ng ijonal lly ‘'substiltuted byL.R150; | and
WL is selected from a&a) a dingfe bgnd; 3 Db)! -CH2t;
c) CHrCHr;| and 2004/ 065367 \PCT/ CA2004/ 0 8 6]d)
-CH=CH; wherein the al kyl gne aridd gl kenyl ene_gr oupg
according to b),[ c) and d) {may -Dej|substituted with
(CGa) alkyl; 5 YRisOori|S; HR92 is défined as R whefein

said R is optTonatty substitutedwtth—R60:—er—RS— s

coval ently bonded to either of R7a or R6a to forma 5-

lgra gixthanprat.dbierelio pravided aoyampeund chosen from one of the following formula:

Cpd.i# ) Formula
6002
7001
7004
N
o/ N\




Q is aryl, Het, (Cl1.6) alkyl-aryl, (C-6) alkyl-

(C1.6) al kyl-CONHaryl or (&£14) al kyl-CONH Het, all
of which being optionally substituted with R60; 15 VY
is O S or NR14, wherein R4 Is Hor (Cl1.6) alkyl; Z
is defined as - a) OR, b) SOZR;, 20 c) N(RN2)R''; d)

NRNS- N(RN2) RN ;- &) NRN3- NRA2- CO- Re; - f)
NR' 4- NR : -
NRN3- S - 1) NRO-EO R, .. j) COPR

k) N(RNL) ORO; whefein R and R/are optionally

substitpted with |R60; and 30Nsaid RN, including
any. het rooycl e or heterobic i by RN, RN)\2,
and/ or RN3,7ggi ng| opti onal Ly -a, th R60; or
Zis N( R5b) R6b whe defined as RN2

#~Q 5 wherein R76 Rab,
Y3, ROb; W2 are def i ned as R , Y2, RO3, W
respectjvely; and @ is aryl, Het, (C14) al kyl -anyl,
(C1.0) alkyl-Het, (ClI_o) al kyI -CONH-aryl or (CI.©6)

Disclosed is an isomer, enantiomer,

diasterecisomer or tautomer of a compound, represented by formula :

s

| 1 Y!
M )
R2 r’A l iwllz/’.k
.

. e Z
*l3 . M
R ;

n -

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
smg!e bond,

the group ~G(=Y")-Z is covalently linked to either M? or #°,
M'is CR*®, :

M? or M?, when not finked to ~C(=Y"}-Z, is CI®, ™

M*is CR™,

and in addition one or two of the groups sé}ec’ted from M', M2, M® and M* may also
‘be N, with the proviso that the group M? or M* to which ~G(=Y").-Z is linked is an C-
atom,

Sp is a spacer group selected from ~(CR*R*)~, wherein
ktis1,20r3;



al kyl - CONH- Het, all of which being optionally
substituted with ROO or Q2 is R'" 10 or Q2 is selected
fromthe group consisting of 0-Cl ral kyl, S-Cl4-alkyl,
Voo hoosmbByd , C2A- al kenyl and C2. 4- al kynyl , alpcrefazvibiio6iois
bei ng optionally substituted wth R160; and R2 is

sel ected from hal ogen or R27, wherein R21 is aryl or
Het, said R21 is optionally 15 substituted with R150;
R3 is selected from (CLl.o)al kyl, (C3.7)cycloal kyi,
(Cl.o0)al kyl - (C3-7)cycl oal kyi, (C5.7)cycl oal kenyl,
(Cl.0)al kyR“(RBaVe)iﬁd‘épbﬁ@édﬂ?Hy Jaﬁ?? (@&?ﬂcﬁd&n@fﬂdrwmmw-

(C1, 3) al ky ]fkyzbl cycl oal
10) bi cycl otﬁ%&cg *€1. 3) al kyl - (C&L0) bi cycl oal kenyl ,
HOy 20 or R{'Gha R deg bova@pily mﬁeetdgetﬁayancstomesatmat@ﬂto which

or unsat ur [ er C| i C
with 1 to %%get éart%g?egrtﬁ?@:ﬁ :’ggt Q? ¥ 'B’e’%d %%%ra%;@ or 5,6 or7-
sai®d al kyl me&_x?e'leéamkqiwateéw¢h@ayst@n_whereby thed, 6 af Ryrlembered

bi cycl oal k%&ﬂated'dﬂdns’ﬂﬁﬂateébifdbs Qﬁﬂoﬂﬂly%ﬁ aﬁ’t@qlﬂﬁ heteroatoms
substltuted Wltf 0 4. substituents se ect ed
rorg;a!n{)@i

from a) hat “ﬁ%‘ 6) al kyl optionally -
subst i t ut ecaidi alkyl, cydiodlioy, &ll@b&yshiafkjdeﬂbﬁhcsgls&ﬁ{ !%ihg‘ dpdiohally

hal ogen;
(c1 gal kyI ? ub d%r Rg%néwgﬁf)ﬁ)orbﬁéﬁ(oxf cyano, amino, -NH(Cpsalkyl) -
(d93) al kyl andrey, chy’@kw%i kyl; or 30 - N(R32)2 wherein .

each R32 |s i ndependently H, (Cl.o)alkyl, WO
2004/ { 0044 000018 8 (C3.7) cycl oal kyl or
(CL1.3) als Fg%% g‘ﬁgﬁ'“ or both R32 are

coval ent | y bonded together and to the nitrogen to

which th R 7- nenb d
salt Er a: egy hgi?g ?L@%ggﬁgﬁggen%%gﬁn‘@ﬁ% Whe:nél nengS
i st8H, ( C1. BI'kyay,alsots. W@B%Db%ﬂ)ﬁ?l or

(C14) al kyl wﬁé?@mﬁ"%ﬁﬁ .98l kY Is'opttonaliy substituted with R,

or both R™ and R™ are covalently bonded together and to the carbon-atom to
which they are attached to form a 3, 4, 5, 6 or 7-membered safurated or 5, 6

20 or 7-membered unsaturated cyclic system whereby the 5, 8 or 7-membered
saturated or unsaturated cyclic system may contain 1103 heteroatoms
selected fiom N, O or S; said cyclic systems be:ng optionally substituted w:th
R'ISD

26 Lis Cyealkyl, (Css)oycloalkyl, Crealkyl-(Cag)cycloalkyl, (Cos)alkenyl; aryi,
" (Cisalkyharyl, Hef, (C1.s)alkyI-Het an ofwh:ch being opnonally substituted-
with R®;

orY®and L are covalenily bonded fo 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, O and
8, wherein the mono- or bicyclic group is optionally substituted with R®;

or if Y’ is CR®R™, then L. may also be H;
35 .




d) N(R35)2 wherein each e is independently H,

(C1-B)al kyl, (C3.7)cycloal kyl or

(Cl4) al kyl - (C3. 7) cycl oal kyl ; or both R35 are
wovabmietdsy, bonded together and to the nit rga&mabRmonors
whi ch they are attached tosl0 forma 5, 6 or

7-menbered saturated heterocycle; R4 , Rob, R5 each
are i ndependently H or defined as R150; R60 is each
defined as 1 to 4 substituents independently sel ected
from 15 -1 to 3 substituents sel ected from hal ogen

- oneooffvéaﬂztmnhsmhyamse@m’ected from OPGBH, NC2,

) e A a3

substituents sel ected from a) (C-e.) alkyl,

(C37) I cl o) p paldwy

cont aﬁl kggd(:éloﬁ %ﬁﬂe'f’%’r:oa %&Néﬁecwﬁ g%rﬁRﬁ 0
and S: NBS’ NR'ER0-RC.( MRENR mN(R”Z RN, NR'2.80,-RC, .

(Cl. 6) al kyNrLSo-ReCHpl: N2yl eh optionally
bei ng subsw{t u e—?cvletﬁ %QX% R é N&E % OR 25 .d)
SR, 802R, %m&ﬁmanmm)@@mbmyde formed by R, R
CONRNSSC2 Nerker) ¥ bind RS Tarn@RYBRIE nally substituted with R®’;
....... . €) N(RN2) RN, N( RN2) N( RN2) 802R or
N(RN1) R, ) N(RN2) CCRC g) N(RN3) CO\I( RN2) RN1-, 30 h) -
N(1IRN3)JGOFXRQ orl\ﬂ( W)LGWQORWWN@ WMW defined as
1) COR k) CON(RN2)RNL; 1) aryl, Het,

(C1. 4al kyI ?afyl or (Clé4aikyl) Het all of which
_optionally being WO 2004/ 065367 PCT/ CA2004/ 000018 9

subst i t ut eghdiiiicieid RB0s:

i . ) - RTa 8a ]
N\Q1

15

or R%is:

wherein R™ and R* are each independently defined as R®, COOR® or

20 CON(R"™)RM, wherein said R is optionally substituted with R®; or
R™ and R™ are covalently bonded together to form a (Cs7)eycloalkyl ora 4,
5- or- 6~membered heteroeyele-having-from-1 {o 3-heteroatom selected from. _ .
0, N, and §; and when L is N(R®)R®, either of R™ or R* may be covalently
bonded to R® to form a nitrogen~cdr1'taining 5-or 6-membered heterocycle,

25 wherein said cycloalky! or heteroéycle being optionally substituted by RS,
and ‘

W' s selected from
a} a single bond;
30 b) -CHy
¢} ~CHyCHg; and



wherein said RN, Rc and R are each i ndependently
optionally substituted wth k' so as defined, 5 R15D
is each defined as | to 4 substituents independently
s modi@esshrom -1 to 3 substituents sel ect esbdi¢Fa/000018
hal ogen; - one of each subs¢ituent selected from
OPBH, N2, cyano, azido, C(=NH) NH2,

C(=NH)NH( C, . 6) al kyl or C(=NH)NHCO({.6)al kyl ; and - |
to 3 substituents selected from 10 a) (C c6) al kyl ,
(C3_7)cycloal kyl ," C3_7 spirocycl oal kyl optionally
containing 1 ord) 2-Ck¥elHét oat ons sel ected from N, 0 and
S (C2.6)al kenyl (C2.6)al kynyl

(C, 4)al kyl - chycl oal k of whi ch nal lX

subst i t ut e\‘.’! el '“G’é?“e@}‘ “V&”ew”@ﬁcc ‘g %élﬁ,)a d d) may

SCRRC, SO2bk RISRNE with Q2N 42) C( O R or  CON( RN) SO2Rc;.

e) N(RN2) RN, N(RN2) COORc, N(RN2) SO2Rc, or N(RN )R f)

N(BN2) CORc; g)' N(RN3) CON(RN2) RN ; h) N( RN3) COCORc,

N( RN3) COCOfRs ONgrRI3) COCON( RN2) OH, 20

N(RN3) COCON( RNz)oc 4-al kyl or N(RN3) COCON(RN2) RN ; 1)
tetrazole, triagole

CONRNG SoRCb st 2= B, weheraaer) Rkis oPlioged sttt R of

RNI, Rc angfqg cd?/a%h%/ weRbEPBBIthet of RIS REUD edm\i 8-or Rintfinbered
as 25 def%ned R780 is each defined as 1, 2 or 3

sulfsti t uenteO B endent |y selected from -1, 2 or3
fluori ne substituents; and - one of each substituent

sel ected f L Q2 r 1 '
o Peh ! RGN S SN %@%w' o (Ord)
SR161, SCFalkylsuoni-siet, all oReigah ieimmoptingatly sgsgituted with R -
SO02N(R162) 2, NR 62802Rc NR162COR162, CON( R16%
- NRML6t - CO- COOR - NR7§1 CO- O NRG?) 2,

C@NRt% isepRer N is H or (Cy.6) alkyl;

Z s defined as
a) ORY;
| b) SORS
20 c) N(RM)RM,
d) NRUE-NRVGRY;
e} NR™.NR“-CO-R%
f NRMNR™.CO-NRWRY,
g) NR™2.SO-RCor
25 hj NR™-SO-NR™)RY;
. s i NRNz-CO-RC; e e
)] COORY;
k) N(R"MOR®,
wherein R® and R® are optionally substituted with R*; and
30 said RM, including any. heterocycle or heterobicycle formed by RM, R"'2
' andfor R, bemg optionally substltuted with R®;

or Z is OR® or N(R™®)R®™ wherein R is defined as R™ and R® is:

!




SO02N(R762) 2 or -SQZ- NR16' - CORc, wherein R161 R163 and
each R162 is independently (C14)al kyl,

(C3. 7)cycl oal kyl or (Cl3)al kyl -(C3.7)cycl oal kyl ; and

WO 28045995367 PCT/ CA2004/ 000018 10 R161 3%1%504/000013
R162 may each i ndependentlyr al so be H, or both R162

are covalently bonded together and to the nitrogen to
which they are attached to forma 5, 6 or 7-nenbered
saturated heterocycle; 5 R Rare independently defined
as (Cl.6)al kyl, (C3,6)cycloal kyl, (C1.4)alkyl-
(C3.6)cycl oal kyl, (C2-6)al ke,lgy s @yl , Het, _
(Cl.4)al kyl -aryl and (Cl.4)BNAH -Het: and R may al so
be H RN is independently

(Cl.6)al kyl, (C3.7)cycloal kyl, (81.1)alkyl 10
(C3-5s)cycl oalééyl (C2.6)al kenyl , aryI , Het,

(CL.4)al kyPcRr ' (CL. 4) al kyl - or RNZ RN3 RM are
i ndependently H,. CH3, (C2.6)al k},g, s (Cae) cycl oal kyl, -
(G .4)al kyl-, (C3.6)cycl oal kyB er eh sai d al kyl,
cycl oal kyl .or al kyl cycl oal kyl i ally

substituted with hydroxy, hal ogen, car boxy,

Cl. 6- al koxycar bonyl, C1.6-alkyl, 15 Cl1.6=al koxy,

amsno, - N"'(vﬁ?ﬂrelﬂ@ |R?*’| Y2, R as Ngffr\éd 45 RrKpghs) R&nﬂl‘ respectively:
wherei n sai d IS optl onal 1y substitufed w ’
hal ogen, c%'?dooxy or Cl. 6-al koxycar bonyl ; and |n t he

case 20 a)Qbdk ag, g’reQL(oleE%}ll%}sJRI‘(bw? Elﬁyl-fﬂébf(él HRAICONNE I or (C1s)

' 2 BSSF |I\I t1 uen% s}? '}ﬁﬁg ﬁ%tgﬂﬁﬁ%p hgcliﬁl\qgf{l? BR%? E’\P”bS“tHEQ wifa R

coval ent | yori¥riel8Y¥ t oget her to forma 4-, 5-, 6- or
1

nbered
he1t6§r ocycl ertgﬁéé&%&&dfg)% th%@%%’ %&%ﬁeﬁ‘é ét?"kyf el Cror
N- cont ai ni HghKereakenl agd Car-aliaol, aitaf wishdengdbtidnatiesubgtituted
from1l to gi@ehegiproatons selected fromO, N, and S
wherein Het is defined as a 4-, 5-, 6- or 7-nmenbered
heterocycle having 1 to 4 het er oat ons sel ected from

0, N RBhA sBlected framBhalogen or RY; whsreth R2hBBREEAIkL, said R is optionally
qgter obi %%’u%%t@”uteg‘ WE*S‘, to 5 heteroatonms s€lected from

O Nand

R® is selected from (Cy.s)alkyl, {Cayleycloalkyl, (Ci.a)alkyl-{Car)cycloalkyl,
, (Csr)cycloatkenyl, (C1_3)alkyl (057)cycloa]kényl (Cg.10)bicycloatkyl, (01.3)a[kyl-
{Ce.10)bicycloalkyl, (Cs.m)blcycloa}kenyl (C1.3)alky]-(Cmg)b:cycloalkenyl HCy |
20 _ or (Cys)alkyl-HCy,
wherein HCy is a saturaied or unsaturated 4 fo T-memberéa heterocyclic
group with 1 to 3 hetéroatoms selected from O;S and'N; == - = == -
said alkyl, cycloalkyl, cycloalkenyl, bicycloalkyl, bicycloalkenyl, 'HCy and
alkyl-HCy being optionally substituted with from 1 to 4 substfituents selected
25 from: a) halogen,
'b) (Ci.6)alkyl optionally substituted with:
- 1 to 3 substituents selected from halogen;,
- OR™ or SR* whersin R® is H, (C1.calkyl), (Caz)cycloalkyl or ,
. (Cia)alkyl-(Cay)cycloalkyl; or |
30 - N(R®), wherein each R% s independently H, (Cy.)afkyl,



or a salt thereof. 11 Included within the scope of
this invention are conpounds of the fornula (I) as
descri bed herei nbefore, to which a "detectable | abel",

wohbdidbdsyy t ag” or "photoreactive group” is porR8ehsooo0s
The conpounds di scl osed generally show a good to very

good inhibitory activity against HCV pol ynerase. In
parti cul ar conpounds di scl osed nmay inhibit RNA
synthesi s by the RNA dependent RNA pol ynerase of HCV,
especially of the enzynme NS5B encoded by HCV. A

further advantage of(Cg;f)dimbumﬁ%rd:t@élkﬂ%@%)&i&bﬁahﬁ SRR are
low to very | ow or even.

S i fi.cant
agai nst other pol ynerases rh?’ P?\éegqg%‘?%?ﬂdggé%@ ’"Oaletnﬁgf‘"@“’h they
is provided a con‘po@ﬂ@ia’ata‘chéd)tormﬂrraas rSehesiested saturated
phar maceutically acqﬁ };[g salt thereof, for use as
an HCV pol ynerase | | n, an e ghth aspect

thére is provi o‘@@“a ‘é’o?FboWh%fe@fR R {(am)ﬂhyb(qa,?)cycloalky! or
di scl osed, or 6(019@&%4@&%&1@@}“ y accept abl e salt
t her eof for 23 I nhi bi t Qs 0f RNA d ent
" pol ymer ase act |‘§[\ae nghF %%‘re' S fgsipend @P\ 291**23}"3"
HfCVt hl nf a ni Int i‘(Cas)p;emalkyltdn €T R)alig- @3@“Ydi%¢yﬁomﬂpﬂﬁléﬁb covalently,
0 e formul a
accept abl e sal tdot ﬁéé&é‘%ﬁg'dand% g% ng%g pﬁ“&ﬂ#btb?%?m%?tacmd to

HAY replicati orform ﬁ)ﬁs%%@@émbsreé safptatasihetdrogycleat i ng or
preventing HCV infection in a mammal, conprising

adm nist gl rrma an effective,_amount of a
coﬂpogw ﬁ ) PB&W’PH‘ ePYidepivdd apdefiged gs R Rt
phar rraceutl cally acceptable salt thereof. Discl osed S
a net t reventin ctl |na
mm%’&%s ggch Je?glédngsg‘g 4 é)u ?t%?qt%gg?pgqﬂglyﬁg!

eftbective = Ub@ﬁfuwt%sﬁimmwmhaloéwr mula 1, or a
phar ”HceUtJ&é'dfﬁam%t@Q{tgeléﬁéé b eBEOMH, N@) cyano, azido,

conbi nati o ntivir ent
aspect , E? g"b@“ :%Z\N'%@&’ Wlﬂq‘d}?fé‘de'ﬁ‘g)wo@edﬂ&ﬁﬁ(?ﬂna"d
12 for the1 toraaaﬂ)aﬁnéntmel@t@\ﬁﬁmﬁl on of HCV infection,
conpri si ng,yan- e t 4.V t~of a 0
Formil a 18 Rl oBE GBI, 2 oftonsBRARY Yool capreining tror2
s&Pt thereof hef&mt%ins getestaddooulli @ atd §; (Eegalperab (Gx.e)alkynyl,
carrier, (Ch. a)alkyl-(Cm)cyclea!kyl all of which optionally being substituted wrth

' R‘l50

b) OR%
¢} OC(O)RY;
25 . d) SR%SOR", SOzN(R”z)RM SOgN(RNZ)C(O)Rc CONRYs0 N(R"?')R“’
" or CONRN2SQ;R®:- R I
e) NR"RY™ NR“)COORS, N(R¥)SO,RC or N(R“‘)R"
f)  NRY3CORS;
g) N(R™)CONRM™RM:
30 h) NRY)COCORS, N(RN"')COCOORC’ or N(RN‘"’)COCON(R"Z)R”' .
i) COR®
j) COOR®:
k} CON(RM)RM,
1) aryl, Het, (Cisalkylaryt or (Cyualkyl)Het, ali of which optionally being




5 According to a specific enbodi nent, the
phar maceuti cal conpositions of this invention
conprise a therapeutically effective anount of one or

woreusaedssvi ral agents. Exanpl es of antivir aleraoeids®oonis
i nclude, ribavirin and amant adi he. According to a

further specific enbodi nent, the pharnmaceuti cal
conpositions of this 10 invention conprise an other
anti-HCV agent as an antiviral agent. According to a
nore specific enbodi nent, the pharmaceuti cal

conposi t i ons safstitdtadswithi R ent i on conpri se an addi ti onal

-1_.mmunonodulat Nty othe apti - ent . .
Eampl o5 of g rranar i el ttir 4By oty el cyputes
but are noWltHRmﬁS@@fn% to, a-, (3-, S y-, tau- and
co-interferons. According to another nore specific

© enmbodingnt, the pharmaceutical conposi tions of this
i nfenfli off S2EHAFINed a8 4 &7 havbsiiyrnts indgpensentyceiastsfiony ase

as ah ot he:;1 amswkl@éntm&edf?daqm di ng to anot her

nore speci

conposi t i on%n%o qhﬁug%qﬁéﬁg?%%?%%p@ 5‘92’1 SHRRD PEIER:
of  HOV NS3C{ENbNds 6 (eH)NH(@its)atky!l aG(=NIIBVCGGaNAlky: 2nd

Accordi ng _tpm)gestubmn&eg R speci fic embodi ment, the
phar maceuti_cal conposi t1ons o ‘this invention

" cdftpri se. aft- (il @ﬂﬁt’ dF-nyclanisyl e tsairepueiosliyl pptisneip\ohiaiing 1 or 2
cycle as an ﬁétB%toﬁ&ts'etebQ!f@SﬁmtO a@@@ggﬁkﬁl}d SIG iy, -

ot her targets.a ot ease
"HOV | RES. ?%‘G{WT g\?@‘% il of whishroptipnally Sitisguted with R

provi ded ab)uO®®°pf a conpound -of fornula | disclosed,

or of a pha %ﬁﬂl cally acceptable salt thereof, for

t he manuf act ur a medi canent- for the treatnent

arfl/ ort hedlpBRUHRRESANER QBUNR BIKOIRTARICONRY)ISOR®;

i nfection. gl R nla@ﬁf}gc ci Myoded a

use of a ceo ( wM‘%o)rnu a '\l( ﬁg{’fﬁ nzal?é above,

or of .a pﬁ& elﬁq aIIy acceptabl e salt thereof, for
the manuf aft NI ionR i canent for the treat ment

R een IV oA RL SR oo o
ca@ppound 13 Na@“ﬁmmnmﬁe)sbgum@l ém(mm)@oa@mgham1 2' (V)
i) GOR%
j) COORY
k) tetrazole, triazole, CONR"™.SON(RV)RY; or CON(RM)RN‘

. wherein said R, R® and/or R? are optionally substituted with R as
25. defined;

R"™ is each defined as 1, 2 or 3 substituents independently selected from:

- 1, 2 or 3 fluorine substituents; and )
- one of each substituent selected from tetrazole, triazole, chlorine, bromine,

30 iodine, CN, nitro, Cy4alkyl, CF5, COOR™, SOH, SR™, SCF,, SO,R™,
OR'®, OCF3, N(R'™™),, SO,N(R'2),, NR'2S0,R®, NR™?COR"?, CON(R"®),,
-NR™-CO-COOR™, .NR"™.-CO-CO(NR™2),, -CONR'®'SO,RS, CONR®"-
SON(R'™); or -50,-NR™-COR®, wherein R*', R™ and each R"%js
independently (Cy..)alkyl, (Csr)eycloalkyl or (Ciz)atkyl-(Ca7)eycloatkyl; and



~~ L Sp COOR 2(v) vyo: LIP 2" (v) X COOWN R3 5
wherein Y, L, Sp, R and R3 are defined as

herei nbefore; and X is O, Br or 1. Furthernore in a
warohe®rdsh aspect, there is provided an int ep@ﬁglmt,@ﬂoms
compound 10 represented bwthe formula HOOC Y, N Rz

I ' \ ~ Rs 3 Ran and/or WD 2004/ 065367

PCT/ CA2004/ 000018 14 Rba HOOC INRs RZ Z R3 b Y
wherein Y, Z R2, R3, RAa, R4b and R5 are defined as

her ei nbefore; not including conpounds Pl1, P2, P3 and

P4 of the ﬁ?ﬁbm\eamg R'Srmay each if@éﬁénd@nﬂyalso be H; or both R'®? are

covalently bonded together and to the nitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle;

5 R°R°are independently defined as (C. a)aliyl, (Cag)oycloalkyl, (Ciu)alkyi-
(Cas)eycloalkyl, (Cog)alkenyl, arvi, Het, (C1.4)alkyl~aryl and (C,4)alkyl-Het; and
R® may also be H;

R¥ is independently selected from H, (Cy.g)alkyl, (Caz)cycloalkyl, (Cis)alkyl -
10 (Css)eycloalkyl, {Caog)alkenyl, aryl, Het, {Cyy)alkyl-aryl, {Cy)alkyl-Het; or

R, R™, R™ are independently H, CHj, (Cas)alkyl, (Cas)cycloalkyl, (Cya)alkyl-
(Cas)eycloalkyl; wherein said alkyl, cycloalky! or alkyleycloalky! is optionally
substituted with hydroxy, halogen, carboxy, Ci.s-alkoxycarbonyl, C.e-alkyl,

15 Crg-alkoxy, amino, -NH(Cr4-alkyl) and/or ~N(C1-atkyl)s; and wherein said
CHs is optionally substituted with halogen, carboxy or Cys-alkoxycarbonyl;
“and
in the case
20 a) of a group N(RV)R™ the substituents R™ and RM; or

b) of a group NR¥-N(R")RM the substituents R™ and R™, or R™ and R

may be covalently bonded together to form a 4-, 5-, 8- 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 O, N, and S; -

wherein Het is defined as a 4-, 5~, 6- or 7-membered heterocycle having 1 to 4
heteroatoms selected from O, N and 8, or a 8-, -, 10-or 1 1;membered
heterobicycle having 1 to 5 heteroatoms selected from O, N and S;

30
or a salt thereof.



.NZ 2 wherein Copd. R Z P1 -OCH3 OP2-OH O P3
-OH 15 P4 -CHBr In afifteenth aspect, there is
provi ded a use of the internediate conpounds as 5
defi ned above for the manuficture of compounds

di scl osed. A sixteenth aspe ' is related to a process
for produci ng conmpounds of formula 1. 1 Y\ L/
\~lip/ 1.1 NCOOR R2 3 10 wherein Y, L, Sp, R R2
and R3 are defined as before, conprising the reaction
wiluderd withilothe sdeprei of #tis imeendibn atessofrponmdsanf fei fermuldN|)GEOR

%éc?ﬂ)ed t’%rp}éoefore, 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 | 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 | 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 | 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 mammail an effective amount of a compound of

formula | disclosed, or a pharmaceutically acceptable sait 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



wherein R and R3 are defined as hereinbefore and X is

C, Br or 1; according to one of the follow ng

met hods a), b), c) or d)j» WD 2004/ 065367

PCT/ CA2004/ 000018 16 1.) cross-coupling of the indole
derivative of the formula 2(iv) with an

organonetal | i ¢ species such as, but not limted to i)

a stannane derivative of the formula R2-SnR 3, wherein
R2 farghe hefineretdr peevirdioaion BEhanfectRRdcdMprisg an Gif&tﬁb Kdount of 2

o BTty A oo, B S ARaoealy aziepieb slginercot and
dePT‘W@@C@ﬁ'Ch’U@@PW@ﬁ@’Hemnder transition netal
catalysis to y| eld an |ndoI e derivative of the
forrrulg gvu COOR RZ 2(vll) 10 wherein R R2 and
SR3ASFUIIRG 19 % etpClis eRBPEmARe fheribarmacpulgabeqringsitians of this

deirvestion\cempiiset dibefapeithly elfetiive) athdint SfidnBOF MdFO&RSEA dgents.

by E%’ll@g‘%ﬁf] eﬁ%wr\%ﬂ e{#’&%sr}ﬁgkuge rlglﬁ_\gr?rger\r'o hl lnlﬁagj r&sggg?t li ke

eg , Br, I, nmesylate, triflate, tosylate; and Sp,
Y ﬂ@&or&n@fcea ﬁﬁhé’f%{)&%rﬁ@d’dﬁhme{ﬁé’li &mh@elfta Bﬁﬁ?&%@ of this

101 T"G’B'Pnon'%ﬁr’s)e ar'i‘é:tt%é‘ﬁﬁ H&\%Q%RWVW aﬁ?ﬂé i ndol e
derivative of the formul a 2§1| v) 20 u3| ng an
I t
2 K ADETHEB SRR ol TR 80 bt o i
t higvgiitien comerissteamddidenal gnmun)ompctuiattw kgdnt &s an bther erdi-HCV
11 hget. iExhAbKY bf Qﬂﬁ@h& imunémodidthryabBifts FuAE biEare A0Gimited

15 o, o, B 8 -, tau- and m-lnterferons

Acbording to another more specific embodiment, the pharmaceutical compositions of

th:s invention comprise another inhibitor of HCV polymerase as an other anti-HCV

agent ; o

20 .
According to another more specific embodiment, the_ pharmaceutiical compositions of
this invention comprise an inhibitor.of HCV NS3 protease as an other anti-HCV

agent.

25  According to yet another more s;;eciﬁc embodiment, the pharmaceutical
- compositions of this invention comprise an.inhibitor of another target in the HCViite -
cycle as an other anti-HCV agent. Examples of such other targets are HCV helicase,

HCV NS2/3 protease or HCV IRES. _ o

30 Inan eleventh aspect, there is provided a use of a compound of farmula | 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 | as defined
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.

35

In a thirteenth aspect, there is provided an intermediate compound



3.) cross-coupling of the reaction product yielded by
the previous step wusing R2-X, wherein R2 is defined
as hereinbefore and Xis F, d, Br, I or triflate,
under transition nmetal catajzysis to yield an indole
derivative of the formula 2(vii) as-defined
her ei nbefore; and 30 WO 2004/ 065367 PCT/ CA2004/ 000018
17 4.) the indole derivative of the formula 2(vii) is
further processed by N- al kylation using the
el ect Feppfcnied by dagfemula@pard(2y) - L, wherein Xis a
| eaving group, like e.g. d, Br, 1, nesylate, -
triflate, tosylate; "and Sp, Y and L are as defined
her ei nbef or e, |rn tq{s presence of a strong.5 base,
yielding the. pragutt of the fornula 1.1; or c) 1.)
N-al kyl ati on of tihe i ndole derivative of the fornula
2(iv) using the selectrophilic reagent X-Sp-C(=Y)-L,
wherein X is a | gaving gr‘gc?@Ro,l i ke e. g?(V)CI , Br, 1,
mesyl ate, trifl afle , e and Sp, Y and L are as
10 defined helf'q . in the presence of a strong
base, yielding t adol e derivative of the formula
2(v) Ip COOR 2(v)l;, N~ X' Ra 15 2.) 1.) hal ogen-netal
exchange of the-derivative of the fornula 2(v) using
an alkyllithiumreagent dr lithi.umnetal; and 2.) :
trans-netal | at'v"%nf the reaction product according to
Y

the previous st using: 1) a trialkyl fin halide;
20 ii) al kyl bor 5e; or ill) zinc chloride; and

| 2'(v)

5 wherein Y°, L, Sp, R® and R® are defined as hereinbefore; and

X. is Cl, Brorl.

Furthermore in a fourteenth aspect, there is provided an intermediate compound

10 represented by the formula

\l R® ¥l

HOOC

andlor




3.) cross-coupling of the reaction product according
to the previous step using R2-X, wherein R2 is
defined as hereinbefore and Xis F, d, Br, | or

Wwo JobaalsSse7 Uunder transition 25 nmetal catal ysisoyeSoshdoshis
t he product of the fornmulai.1; or d) 1.)
N-al kyl ati on of the indole derivative of the fornula
2(iv) using the WO 2004/ 065367 PCT/ CA2004/ 000018 18
el ectrophilic reagent X-Sp-C(=Y)-L, wherein Xis a

| eaving group, like e.g. d, Br, 1, nesylate,
triflate, tosylate; and Sp, Y and Lure as defined
herelnbeforH Q t he' pg®sence of a strong base,

yirel ding the 1indple derivagive of the formula 2(v) as
defi ned herei nbefB+e; % ) cross-coupling of the

i ndol e deri vt formula 2(v) with an

, ) but not limted to i)
a stannane deri vat]i ve’ o the formula R2-SnR 3, wherein
R2 is defined asgrher e’ibefybre.and R is a Cl. 8-al kyl
or aryl group; or 10 ii) a boronic acid derivative
R2-B(OH) 2 and R2-B(OR )2, wherein R2" and.R are

def i netert YeZ RNRE RS, R™ dna ¢€iard delinsd b4 ReteiRBiidrk;
catalysis yielding the product of ‘the fornmula 1.1. WO
2004/ 065367 PCT/ CA2004/ 000018 19 DETAI LED DESCRI PTI ON
OF THEO!iNUEND cipoledsi i, PR drasantiies éidihd iolldwigy formula
definitions apply unless otherwi se noted: 6 As used
herein, thenbeyen (C _") alkyl or Cl_,-alkyl, wherein n
is an integer, el her al oneg or -in conbination W th
another radical, are intended to nean acyclic straight
or branched_ghai raditéls containing | to n
carbon at ons By y. Examples of such radicals
i ncl ude net hyl, etthyl~>h-propyl, 1-nethylethyl

(i-propyl), n-butyl, 1- - nethyl propyl,

2- met hyl propyl , tdi met hyl et hyl (tert: butyl),
" n-pentyl, etc.. e 10 following the term M

denotes a neth olip. _ ' _

whersin

Cpd. R? z
P1 é -O-CH3
.0,
- P2 é\ . -OH"
’ O

P3 N -OH




If an al kyl group is substituted by halogen, it is
preferably nono-, di- or trisubstituted wth fluorine
or nonosubstituted by chlorine or bromne. Preferred
al kyl -groups which are trisubstituted with fluorine
haye a term nal CF3 group. 15 As used herein, the term
(C2.,,) alkenyl, wherein nis an integer, either alone
or in conbination with another'radical, Is intended
to nmean an unsaturated, acyclic straight chain
radi cal containing two to n carjpon atons, at |east two
of which are bopgled to each otther by a dgubl e bond.
Exanpl es of such radicals ard et enyl 20 (Vinyl),
“1- propenyl, 2=propenyl, 1-but , etc.. As used

her ei n, the term (C2.) al kynyl 4 mhereln nis an

i nteger, either alone or in conblnatlon Wt h anot her
group, is intended to mean an unsaturated, acyclic
straight <chain radical containing 2 to n carbon
atons, at least two of which are bonded to 25 each
other by a triple bond. Exanples of such radicals are
et hy ny In a fiftgenib@ppgdt, there igpproyigen/a yseetfthe inermediale lsempounds as

g te [ nt eger,

e| t her 8 n(gél:éb%\?(a)f?%ﬁé %n‘gﬁé hthngg%B@P&hnlagﬁ%% @Qed radi cal ,
nmeans a cycl oal kyl radical containing fromthree to

30 n ca%&%nmtégp&t #eratdab laci%cegyfalr BREGEN] compounds of formula 1. 1
cycl obutyl, cyclopentyl, cyclohexyl and <cycloheptyl.

As used herein, the tern1(C5 " )cycl oal kenyl wher ei n
nis an integer, either alone or in conbihation W th
anot her radical, means an unsaturated cyclic radica
.containing fivegs 35 to n carbon atonms. Exanples are
cycl opent enyl aﬁﬁrﬁyclohexenyl. WO 2004/ 065367

PCT/ CA2004/ 000015 20 As used herein the term
- (g .,,)al kyl -(GCs, cycloalkyl wherein N4 and mare

i ntegers, either: alone obdcggconblnatlon wi t h anet her
radi cal, neang a gnched or strai ghf . chain al kyl
radi cal haV|ﬁb ' atons to which a cycl oal kyl
radi cal containing frém5 three to mCatons |s
coval ently bondedgs. Preferably the alkyl radical is a
straight chain and-the cycloal kyl radical is |inked
td8its termnal G atom Exanples of

( Gi 4) hdiih v @@.}o?m"n@ahémb aldWihdfadiiid gPr opyl et hyl

cycl obut yi net h

- comprising the reaction of an indole derivative of the formula 2(iv)

COOR®

Y
7 2T

" 2(iv)

15
‘wherein R’ and R® are defined as hereinbefore and X is Cl, Br or I; according to one
. of the following methods a), b), ¢©) or d):



cycl opentyl met hyl, cycl ohexyl net hyl ,

2-cycl opropyl et hyl, 2-cycl obutyl et hyl,

2-cycl opentyl et hyl , 2-cycl ohexyl et hyl ,

woeymlepsopy! propyi, 3-cyclobutyipropyl, 10 pcrica2004/000018
3-cycl opentyl propyl, 3-cychohexyl propyl, etc.. As used
herein, the terns al kyl-aryl, alkyl-HCy,

al kyl -Hetaryl, alkyl-Het, etc. nmean an al kyl radica
.to which an aryl, HCy, Hetaryl, Het group is bonded,
respectively. Exanples of (Cla)al kyl-aryl are benzyl
“(phenyl methly| ) cropsrevnplieg pithe indde dldvaivepefdips/formuid Bivisvith an

used her eidiganbgtallie sPRcicsaBR%Y WAf Qi fGhédg 9roup” (CPG
defines protecti ngw%oups that can be . used during

synthetic tran¥f & B darivative of e fermaida RSt eevherein R? is
"Protective G oupsfihetl 43 Iasthiseférs QR R C,.o-200or WiVl §36uss; or

Sons, New York, .and, ' The P i.des: IS, )
Sohthest s, 81 ofbgyornanon demaie i o g SR ERD yperen
20 (1981), the diasdIRiewgrdedined asereihbedore; her eby.

i ncor porat ed bynd#t@rditntnetata sﬂ%(yileld%h‘?rﬂfaié derivative of the
usual ly protected as ., an ester that can be c eavedato
gi-ve the car b%ﬁ@?"ﬁg{"é{bi d. Protecting groups that can
_be used include:- 1) al kyl esters such as nethyl,
trimethylsilylethyl and t-butyl, 2) aralkyl esters

such as benzyl and ﬁubstitut@S 25 benzyl, or 3) esters

t hat can be cl eavedNby 1id OB treatment or nild
reductive meang? E& i chl oroet hyl and phenacyl
esters. -As used her ej e term "aryl". either al one

or in conbination w t_,h’ anot her radi cal Whs a 6- or

10- menbered aryl, i Fe. an aromatic radical containi ng

six or ten 30 carbon atons, for exanple phenyl, ,

1- napht hyl or 2:naphtchyd. T S referred._ nmeaning

of aryl is phewgfte%%' &y ﬁﬁ?’r‘gﬁﬁﬁr{eﬁ@spsﬁ'ﬂ%ﬁy%r oat om
means.0, S or N. 35 As used herein, the term
"heterocygle”, yRitRe! iy | L A, -
anot her VIO 2004] 085367 P%@@@Xgﬁg%%ﬁ@%@%%ﬁ%ﬁeﬁ oy N-
means a. monovaPEHeianAgIngdhe elestopbilic ppaend FoMuP (T a wherein Xis
hyslr ogen from aida0mg groupf ikeeg. CiBf; |, mesylfE SR REMaIeeshd Sp,

. saturated or u rated (iLncl.udi. aramati c -

het er ocycl e cogf%]iicﬁl' %'18 qfsra%hﬁ]e r?"&%%ﬁ’r'%”é%ﬁ?&f%ﬂfsa strong
sel ect ed from hase; wgiding twxyrgduct obthel fsmiila bt orExanpl es
of such heterocycles include, but are not limted to,

din
azetlbql e,1‘

}  halogen-metal exchange of the indole derivative of the formula 2(iv)
20 ' using an alkyllithium reagent or lithium meéa!; and '
2)  trans-meialiation of the reaction product yielded by the previous step
i) a trialky! tin halide;
ii) a trialkkyl borate; or
25 i) zinc chloride; and
3) cross-coupling of the réaction product yielded by the previous step
- using R®X, wherein R? is defined as hereinbefore and X is F, Cl, Br, 1
or triflate, under transition metal catalysis to yield an indole derivative
| of the formula 2(vii) as defined herelnbefore; and '
30 ' '



5 pyriolidine, tetrahydrofuran, thiazolidine, pyrrole,

t hi ophene, hydantoin, diazepine, |Himdazole,

i soxazol e, thiazole, tetrazole, piperidine,

wEmoamsne, hormopi peridine, honopi perazi ne, percazonsmovols
1, 4- di oxane, 4-norpholine, #4-thionorpholine, pyridine,
pyridi ne-N- oxide or pyrimdine, or the follow ng
heterocycles: s OU\ /1 or NN tJ J 10 As used

herein, the term"9- or 10-nenbered heterobicycle" or
"heterobicycle" either alone or in conbination with

anot her r.adl} calthe imdoindedvatiet efttocipahea a(s:u)defu'rtnacﬂ:rcatb@sea by N-

fused to one org, . :
or any ot her - cycwlg%gg’%e %}é&#c?phmg ?%dg%e%‘ggg? g%‘/ JpSrein X s
i ncl ude, but ar¥&eag grpvR. fice 9.l Bk olegylate, triflate, tosylate and Sp,

benzi nmi dazol e, Yantihiaazed ifte®hdibnbabiediniS: pr%@n@@l)i’ a{‘@crong
or .counmarin, or theﬁlﬂo

0
used. herein, tHEFd W—‘g?pmgié‘?toﬁ@?f%fm&"a]%m - or

7- menber ed heterocycl e having 1 to 4 heteroatorrs

sel ecped fqom %-a:‘k&@t(bﬂ o?theMHoﬁehdém%th %5@'8‘?0%81%92% dsing the

unsat ur at ed or aronat .
11- menber ed heteé%ﬁﬁ’f&wﬁ@%b%sﬁ&@‘i)é whergia Xds 8 iaving group, like

wher ever possi W& Cl$) iemb?niaté wm@mswa@n%d%p,wgm MR -

be,sat urat ed sat.urate

sgem fied ot herc{%ﬁ%e?heﬁ%ntff '%&E@r??e”??1%f atséVPﬁﬁ; bageyyielding the
defines a sat uriolsdegvativasbtharfamets 2v); 5-, 6- or -7- 25
menber ed nonocyclic heterocycle having 1 to 3 )

het er oat ons sel ect ed from 0, N "and S, unless

speci fied ot herw used herein, the term

"Hetaryl " defines¥ éromatl c.5- or 6-nenbered
nonocyclic heterocytle having 1 or 2 heteroatons
selected fromO, Nsiid S, or a 9- 30 or 10-menbered
aromatic heterobicyfl e havi ng Lqto 4 het e2tat ons

sel ected from:0, WHRQOAQESSER PCT/ CA2004/ 000018 22
N, and S, unl esx [ ot herw se. As ‘used herein,

the term "hal 0" neah | ogen atom and i ncl udes
fl uori ne, ' s ‘ ~
o R
15 2) 1.) halogen-metal exchange of the derivative of the formula 2(v)

using an alkyllithium reagent or lithium metal; and
2) trans-metallation of the reaction product according to the
previous step using:
i} atralkytfin halide; -~ - 0 e - e —
20 ' i) alkyl borate; or '
' i} zingc chloride; and
3.} cross-coupling of the reaction product according to the
previous step usihg R2X, wherein R* is defined as
hereinbefore and X is F, Cl, Br, | or iriflate, under transition _
25 , ' metal catalysis vielding the product of the formuia 1.1; or

d - 1) N-alkyiation of the indole derivative 6f the formula 2(iv) using the




chlorine, bromne 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
swhmbdidssdeed by functional group equival ent spefrxadRlo861s

of such functional group eqsivalents that are

contenplated by this invention include, but are not
limted to, ethers, sulfhydryls, and primry, 10

secondary or tertiary am nes. As used herein, the term
"SH' refers to a sulfhydryl group. It is Intended

wi thin the scmvwhlibmmn%pm(¥WEMhmn D(hﬁaa legving group, like

whenever a %@' Br S\Pane a?éjﬁ}iffa% B@ﬁ&t@r‘énd are &s
al so be substltu ot her appt opr | ate tron
state such as s?@ﬁm@@mbe ors, ipthepgsrRCy 9f ausérommmadﬁ@ldmg the

that the term "isdoRsdarivative df theReMuRIPR) a8 defifRd hereinbefore; and
COFJ unction with a radical having nore than one

ety such as C1. 3al kyl -aryl,. or G . 3al kyl - such
substitutidh appissesumiiog biihé indoleekiietive ofdhe bﬁhdﬂa lvpwith an
al kyl and &]’ é(ﬂo ll'c'%geé'@. ﬁfch% 5}@“""%&5’% subst i tuted
sub e

with the delne ein, the

term " COON' ref)er%St?@ﬂaéeés'f*%X%/Pﬂhe foemidla Br-S0Rs Whereig R is
wel | known to on@efﬁlsd 4d reéiezhlsbfbrla%naw:staf@,g-aﬂ@rd?@wbﬂo@p, or

acid _groups mmy, be, suhsti.t yt ed i 0

ahl val ent s. &@ngmgﬁc&g a?ﬁ'ﬁ"af' #@%&% fg‘a%ﬁgmz’ Whersin R?
equi val ent's that @R 286 dafinedaphatiebefbrg; t hi s i nvention
i nclude, but a ,
i des. | bor Oml@dé&?{a\a&hdﬂ &elfgtrglaz %lys;%’ss]ie?cﬁr?gath@'ﬂ}ogﬁ&of the formula 1.1.
N-acyl sul f onyl di am des ( RCONHSO2NR2), and N -
acyl sul f onam des (RCONHSO2R). As used herein, the term
“functional group equivalent” is intended to nmean an
30 elenment or a substituted derivative thereof, that
i s replaceabl e by another elenent . that has simlar
el ectronic, hybridization or bonding properties. As .
used herein, the term"netal catalyst" is i-ntended to
nmean a netal such as palladium (0) or palladium(2)
for use in a cross-coupling reaction. Exanples of such
35 pal l adium catal ysts include, but are not limted
to, Pd(Ph3)4, Pd/C, Pd(QAc)2, PdCl2, WO 2004/ 065367
PCT/ CA2004/ 000018 23



and the like. Alternative netals that can catal yze
cross-coupling reactions include, but are not limted
to; conplexes of Ni, Rh, Ru and Ir, like for exanple:
WolBear3sez N (OAc)2, or NMC12. 5 The term "QetEechahéns
| abel " refers to any groupighat may be linked to the
pol ynerase or to a conpound of the present invention
such that when the conpound is associated with the
pol ynmerase target, such | abel allows recognition
either- directly or indirectly of the conpound such

~ that DETﬂél@ﬁDE&Glﬂ%ﬁ@tel%ﬂiElmmNed and quantifi ed,
Exanphgmnifiénsuch "1 abel s" are intended to incl ude, but
are not Ilmted to, fluorescent 10 |abels,

chemi Fimfoldpednfiniianeanply unliss piteatise rotedibel s,
enzymatic markers, radioactive isotopes and affinity

R A S R U N T T
The t eriprcsnabifidtion wjth tacthemnedios, ae Intapdad to it adysliclsiralghicbr ‘
tot h&aﬁ&ieﬁ&ﬁ%@%&gﬂécﬁ%ﬁs &%n#a%n ﬁg?mor%lﬁibm atbil€ {egpgcﬁgéﬁl Examﬁles

i nvent i on% for recep

used OfHyC sadica@tinq'qd@m et F'tﬂﬁGFtYhé r@#wlfetgwl {lqumn)chbutyl 1=
the | mgtpigrdpgl, 2iriegipeshyt, En&!métﬁﬁetﬁﬂ (teB UsUvI), h-pamdiSetc.. In the |

| b d t f histid
pgﬁygg)g? ek eéermd\%?g%(%s\r%a'ﬂé%e‘&ﬁ@x?ose sulgjlrI rrl)lngty

or a deflned epi tope recogni zable by a specific

ant i bedy alkﬁ‘é‘?&hpqg Ed%gﬁﬁédtbﬁﬂﬁiogér? it r@@ﬁ%ﬂ/ rﬁcghot- & or trisubstituted

conpound or. 'to

met hotf&? fluprige P@P%OSBME%?%%V&"WEG g izferﬁmen%rafegrea afiyistipups which

that #&® thsuBstidiod WRIlfuoHRe Ravacd feM@halQIF, glip! | ght, from
i nert group to a reactive Specl es, such as a free

rag|cal Exanpl es - of - such groups |nclude, but are not
| i mi t@elusas hepim 2eplerm (Fralalkayl, ddwreimnis artistebérkeither 86ne or in

The 't &‘JrﬁBma%@lla ‘&mtﬁ Qt%tﬁ&fradléﬁ ‘?@ﬁteﬁﬂé(d lg%é%naéﬁqfngétug?e%eacychc

addi t'i on ound accor
i nvenBtaght¢ *ﬁ"é?aélcakﬂogﬂa INSHYP R 5%?%%191“9 g eagtivaief which are
sal t bdrelee &f each biher bed GolkdibondnEMigiedflshchieaRat akd @henyl

V\g&t (vmgﬁml r?[ﬁe?ﬁl? Jpe cpg&%wgouof formula 30 (1) .

e PSe be 0 fiid medi cal j udgnent
suitable for use in contact wth the tissues of

humangs g Hepuik rth@t@ehigfﬁligé) éﬂfé%?fo\!v&ﬁerﬂfﬂ%%aﬁ %l?‘él‘ ,le¥mer alone orin .
S

irritati,on | er I
conmefiiTingtgn % Ansiher gEtipn Binterdsd FFé‘F'P‘t"}‘ an upsalug Bipgy, acyellc straight
gener etdinradissieoniainingi2 to iakitboh atoats, 6 Iese tvid dflwhichainsibonded to

ebk ectineul by b ifhd bdrat §)§l\q?p§ieslﬁ Suchicals are ethynyl, 1-propynyi, 2-
propynyl, etc. B

As used herein, the term (Cs.n)cycloalkyf wherem nisan mteger, either alone orin
combination with another radical, means a cycloalky! radical contalnmg from three o

80  ncarbon atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
‘cyclohepiyl. :

As used herein, the term (Csn)oycloatkenyl, wherein n is an integer, either alone orin
combination with another radical, means an unsaturated cyclic radical containing five
'35 1o n carbon atoms. Examples are cyclopentenyl and cyclohexenyl.



termincl udes pharmaceutical |l y-acceptable acid

addition salts and pharmaceutically 35 acceptabl e base
addition salts: Lists of suitable salts are found in,
wOQ004/055384 Bi rge WO 2004/ 065367 PCT/ CA2004/ Ga%3B 004260018
et at., J. Pharm Sci., 19%, 66, pp. 1-19, which is
hereby incorporated by reference in its entirety. The
term "pharnmaceutical |l y-acceptable acid addition salt”
means those salts which 5 retain the biol ogical
effectiveness and properties of the free bases and
which are not biologically or otherw se undesirable,

f or mexk wset henemh@eacha,gmm(@mdwa@kyl fyr@raeh bed incare mtegers

ﬁCIt ?’eltngrdéiog':%ro(izw c@%wg?b% wi‘& theg ﬁ%F ctaﬂ énqséﬁifg ragﬁlae% or stralght
or gamhelnaﬁiybrgdis@lcbhwas 14xe Cratorag fodvhidhra cfyblqaikﬁaemtai eentaining from

agj d,inad w;m%m@ is @o%‘éféﬁﬁy Bon8éd. @ref@rﬁagfﬂéa@k yRfzbifdal is  straight
benzenesui fonic acid en20| c acid tyrrc aci

canp ﬁéﬁﬁ“é“ﬁ&"f%"y"'ea‘h%ﬂ FRsfic isfiglrRddo B%feaﬂm%'. GrRiQR ExatpRies of
c: t [ I(&@ﬁkvﬂ-(cmwygbum mcmdaewodaprcﬁﬂlwﬂ% dydiebntyimetiy,d, "
u , [ |
LU Aol XRBMLE A 2 LGSOBAGSPLRL bl
aci d Z-Qmwpmtﬁ&%ndt %w@hesmtmra—@ycbpnodymmmaacmimbutylpropyl
afd d)3_c)}c@§§m§qp,@5i,ld3 e*%g S w %kcc acid, nmalic acid,

mal oni € d, nmand ne3|tylenesulfon|c aC|d
nethanesulfonlc aci d, naphthal ene 15 . sulfonic acid,

ni cotAsnised heieth, tHe-taarhikybhenaIRYHHOYNAIRY-Bietael, AkyRHétretc. mean an
act o aiRPBICELEGhit 2nBRE A, LR H: oBIPIHAGE |SoBSldh.

3- phen | propi oni C

pyr uixemates@f (f’aa)ailwlyarvl@r@b&rdyl (me@ﬂmeﬂwamhemd@md endphenylpropyl.
agidd, sulfanilic acid, tartaric acid, p- -

t ol uepesul fonic aci d, undecanoi ¢ aC|d an

20 THe ysgr ﬁF’eﬂh Heraiob Rrexy FPrﬁ’teﬁ‘&”@e%"P%’l (Qpﬁég%ﬁnﬁﬁl H'i"?‘?ctﬁ‘?g
sal t "gromgmrtisaticho be ussd disingByrditetic trefsiormatidrearil 20¢ tgedialGreene,

ff
\im sﬁbgoﬁé;éﬁ%ém%gg .q%@ﬁ@éﬁh&?\sﬁy" M@rx@ ?%‘cﬁd ﬁeﬁ‘}g fk §1981) and
for ne‘ahwﬁwdﬁho‘rr@yﬁﬁscsm‘@éﬁ Boleay” ol Sinheadesnic Biess, New York

hylr qxgsvhe;,,th@af@a@mé@afwchlyréﬁére&ﬁaé&paéteaw%ruﬁeeor a
nmetal cation such as, sodium potassium |i1thium

cal cium magnesium iron, zinc, copper, nmanganese, 25
al umi Aroarpoxyhgrotnis usully. prdt’aotdzd Mrmsltqr thet edrebe gebvad & givecthe

ammrﬂa\'ﬁgglf&% S%r&@&c}ln??j%y YHat G4 6o J4BY i rﬁ?ﬂ r‘g%ﬁ: lsés such as

alts erive om phar maceuti ca

or garinehylgrmetayisibistiaband rhuthde 2k estass Slﬁth ageelzy and substituted
S OrakY, or 3NEstée thdt 3k be cleaved by mild base treatment or mild reductive

means such as frichloroethyl and phenacyl esters.
As used herein, the term “aryl” elther alone or in combination with ancther radical
means a 6- or 10-membered aryl, {.e. an aromatic radical containing six or ten

30 carbon atoms, for example phenyl, 1-naphthy! or 2-naphthyl. The most preferred
meaning of aryl is phenyl.

As used herein the term heteroatom means O,80rN. .

'35 . As used herein, the term "heterocycle”, either alone or in combination with another



am nes, quaternary am ne conpounds, substituted am nes

i ncluding naturally occurring substituted am nes,
cyclic am nes and basic ion-exchange resins, such as

300 we4degleam ne, di net hyl am ne, trinmethyl am neeT/CA2004/000018
et hyl am ne, diethylam ne, 2riethylam ne,

i sopropyl am ne, tripropylamne, tributylam ne,

et hanol am ne, di et hanol am ne, 2-di net hyl am noet hanol ,
2-di et hyl am noet henol , di cycl ohexyl am ne, |ysine,

argi ni ne hi stidi ne, caffejne, hydrabam ne, choline,

bet ai &Y C‘:aétn’llﬁ?f’l% A é’lﬂ”ﬁ\‘ﬁ?‘?@ rad:cﬁi derivediby rgEoval of a hydrogen from a four-,
nmet hy |frgdz-ul&nwsevert-xlnemb@reﬁsﬁt&r,atqalm uffurail Wiﬂél@zﬁhd‘@mmatnc)

pi per [ tra
comp oa‘gf gﬁy%!gfé‘ﬁai@h arﬁT?ﬁ% Eou U;B'ceé?fg gé?g%é £ mtrogen oxygen
PCT/ CR»0 8Wfup Foremgles pbsush Rpletaciiss insludec buteare not fimited to, azetidine,

N Iy dlpmifﬂmleatﬁlréﬂyﬂl%furé\‘r 'ﬂ:ﬁézlah’duﬂé ?Fdl@'tmgphgn%ehgdar'tom diazepme,

D ;Ig(ao i ne, g}lﬁ%c ohexyl am ne
N N- d| W}{? ﬁé&‘rpé(fim [g telya gﬁg;ﬁ[fﬁ% plperazme homopzperrdme
NN - @pmemzwmwmea,Mmrphmleyammmmhaq:ymmd pyridine-N-
b ob CKBo of BRI BELY Kb ARERB o Da™ ¢ PO o
opropy Yy

bases are | am ne et hanol am ne,

5 trinethylam nef di cycl ohexyl am ne, choI i ne, and

caffeine. The t?*n vira ent ', used {r@’r?i n

means an agent i ol ogl o'\ﬁ )/ that Wi
effectlvet0|nh|b$t, t efqr alNdror replNdht.i on

of4pa virus in a mamual . This incI udes agents that

[ nt erf ere wth either host or viral mechani sns

neces §‘§|U§eq‘ fisreip.ribe tofrg r9rer il Gmerbered hetecqitidyciat orshetefobiaycle” either
Vi I US aloRe ar iT@BMBhatioNWith\éhbBer rﬁ&@éitrﬁeén‘%q Hé‘i’&pc%c@ gde’r’ ined above

exa bavirin ner |
Ver {TEQF Bﬁg{’r?{ﬁ&é qier E"C%tﬁ@’)c}’d?/%e it@glge Froefctest ( any other cycle. Examples of
Phar nageiutetareticyrles irelude, hut are not imstiet di, ielol<CopiaRigazole,

| - ( MBXaif8ib, 5 1%529&91 q@ﬁgmﬁ&c@ﬂ%?ﬁ%(}%gﬁtfonow agent”

Bi ophar maceut i c

as used herein means those agents that are ef fective®

for di mni_ski ng=or Brevenu ng.t he progression of

hepati ti el at e t offs i, sgf has |
N

can be se L _
i nhibitors of 3 protease other Thhibitees of H
HCV pol yner ase or I nh| bitors of another target in the
HCV | ife c%cl e. m "i_mmunonodul at ory agent” as

used NEFE Eﬁ%%'%e o ot geires f SrBoiaaiemgpred heterocycle
bi ol obavirgl ip 4t Hetdrogtoas eélé@étt frot@ Of N 288132 0BRh May be saturated,

PoheNbiRtFatbd6r 4B oSY 8L §M 4. &7 RPN  bered heterobicycle having 1 to 5

heteroatoms wherever possible; selected from O,.N and 8, which.may be saturated,

unsaturated or aromatic, unless specified ofherwise.

As used herein, the term "HCy" defines a saturated or unsaturated 4, 5-, 8- or 7-

25 membered monocyclic heterocycle having 1 to 3 heteroatoms selected from O, 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 heteroatorns selected from O, N and S, or a o
30 or 10-membered aromatic heterobicycle having 1 to 4 heteroatoms selected from O,




in a mammal . | munonodul atory agents include, for

exanple, class | interferons (such as a-, (3-, 8- and

onega interferons, tau-interferons, consensus

Wt wedweswns and asial o- interferons), class bércazoodionons

interferons (such as y-inteeferons) and pegyl at ed

interferons. The term "inhibitor of HCV NS3 protease"”

as used herein neans an agent (conmpound or

bi ological) that is effective to inhibit the function

teaselnarrarrmal I nhi bitors of HCV

%?@igeuq? € SPerifiedotierssanpl e, t hose conpounds

- descrl bed in~ WD 99/ 07733 V\D 99/ 07734, WO 00/ 09558,

WO 00/ Q / 060926

Boehr f‘%%gé@*i’%rxg tﬁge)i{er?n'%cllg Fne @Jﬁ SHAEE™M %H’Eq‘ifqeé fuogipe,

Bl LN zbierlneah@nvmand\mﬁex pre devel opment candi date -

i dgntified as VX 950. Partl cularly, conpounds.# 2, 3,

568ucp % . 30, 31, 32, 33, 37, 38,

55, 58°U§4 "‘%ﬁ'" e fmlﬁﬂ reie@%to ajhystroxyigraup. fiigwellipwn to one

116, &@ihd id 2, ariliRa hydiddyl gobs mbgBe auﬂ:%tltll%a liiﬁ:ltl&ﬁﬁgrohﬂ

L ggdt @ﬁu ival ts ?es?nggthc%?fﬁ%éhg%% oUR &gu%zﬁe hafl are contemplated

2004/ QB@%W@@W M@@ﬂbﬂ@@gﬂlmlﬁé i, lethers; ewibpdryls, and primary,
| ngenkedRdary bPRrie/ dind, her 1 nhibi tor of HCV

pol ynmerase" as used herei nnmeans an agent (conpound or
bi ol ogi cal) that is effective to inhibit the function

of HOWs pedd/meeindhe torm SSHYreRMRDb 4 sahwdqbyrohbl & lsaﬂ@ﬁﬁedhﬂtﬁm the

s PRRRT G e aRbienhat bl s o SR ik Rarsent »

HCV p&anafes h%%lb@tlmﬁé b Aty Oﬂ'lmmlwnamlokﬂaﬁcmrsmé egkbhldys SOR, SO.R
thg cenpods according to this invention. O her

i nhibitors of HCV polynerase include non-nucl e03| des,

for exanple, those conpounds described in: WO

03/ 040 KlizietdidgBit)the M& O o AT a&?ﬁﬁdr ﬁ}:oanQtion w1th a radical

02/ 10 Sh / 85 210
9 8 49%;{?%8&% e %F'ﬁ%‘?ﬁé} (a%@f‘ %ﬂ&b‘%zﬂ@m
( Mer chybstitutizm doplEtio 621 mdletisdgeLbiotinthe athyratrh%E}frBf RetQhdiSiles can
i lﬁb' bhé be%uﬂfed'dﬁt}{ﬂm)ééf*pﬁ& Sikughge 1nclude nucl eoside

anal ogs, for exa Se conpounds described in: WO
01/90121 A2 (i denl x), WO 02/ 069903 A2 (Bi ocryst
Phani As estd eadis, tlhdﬂi@rrh "C(V@-l %r@é@?&?ﬁ'&r%ﬁﬂ)d 'lﬁ)s weil known

erm

r

: gpda\r/]\f)gﬂ% sQ?gcféZq ?rht f'thct? K Sc:alad@rw@'n@y bg§ug§@aed by functlonai

her ei groweagsvaignts. diyamples obsguhumdtional bicdp egiicadnts thbbdre

| g5 ef Eptdrpifed By N Rhliod H8LAL BB, RS iRRLA B, esters, amides, imides, |

boronic acids, tetrazoles, triazoles, N-acylsulfonyidiamides (RCONHSO:NRy), and N-
acylsutfonamides (RCONHSO.R).

As used herein, the term “functional group equivalent” is intended to mean én
30  element or a substituted derivative thereof, that is replaceable by another element
that has similar electronic, hybridization or bonding- properties,
As L_Jsed hergin, the term *metal catalyst” is intended to mean-a metal such as
paliadium (0) or palladium (2) for use in a cross-coupling reaction. Examples of such
35 palladium catalysts include, but are not limited to, Pd{Phs);, PdIC, Pd(OAc),, PdCl,,



replication of HCV in a manmal ot her than by

inhibiting the RNA dependent RNA pol ynerase of HCV.

This includes agents that interfere with either host

ovo kH@Woassaral nechani snms necessary for the feefehiodfoosors

and/or replication of HCV i3 a manmmal . I nhibitors of

another target in the HCV life cycle include, for

exanpl e, agents that inhibit a target selected froma

HCV helicase, HCV NS2/3 protease and HCV | RES.

Specific exan‘pl es of inhibitors, of another target in

t he HeW thefike. Atemativerpatels that SIngatlyr@EBse{caiging reactions include,

Phar magesse hsta;hﬁt);d to] Bing&edlof R, Kni RibR & Bke fo%xéiﬁgﬁ‘éi Niagack,
i's

her ei @gaﬂ agent (conpound or bi ol ogical)
effecH tbit the formation and/or repllcatlon

.of HVin a rmrmal This includes agents that

| ner iRE & "&J{ecﬁéﬂl?ﬁﬁel%ﬁm Qranﬁig o%kz ﬁ{%?%'e?m;ed t;) *heﬁlo{yr-nerase

necessary ormati on Catl on o

in a ﬁﬁﬁr?eﬁompmwﬂ ¢ MRS Bveniion gdeh thatorfheeilanmnwound is

n :J 8 It gagﬁ»eoﬁla@eﬁ w»e&?&g}fgﬂﬁgeﬁ%ﬁég@@eﬂ Qﬁérﬁgﬁ: gﬂd%vs' r@&Hg?igérPélﬁmer irectly or
Pnt Rt S e SRl e P B Rl et s pantied.
nmeans Eaamalgem‘tsu(ﬁmmqmtmat@ hotendsdab ngluda) hut &deaiot lirhied to, fluorescent
ef“lfoec‘iéb\éﬁ é&dll%fnpéée?ﬂ%ié %lfmﬁ]étﬂ@ laﬁglg %\rzy%%@ rﬁaq@éré Shdioactive

| nt er fsefoeew@qﬁf@ww@s sHefsas bjeting Speh *ahd%ﬁr&rﬂttgﬁ’@d to the compound

necesspm)hd Sdly rﬁéi@sea‘ﬁzyrwaﬂmh&m Mehge94/ 065367 -
PCT/ CA2004/ 000018 7 and/or replication of HAV in a

mamral , HAV inhibitors include Hepatitis Avacci nes,
for draftgpinésiiinibiag” xieans ¢ Gend (@at it lidednelhe PPkIEREs bric a

.(. m‘%{/c :&%]rrr]l?&?ntd?r(% gﬁs&t u(\/%nﬁ&é \N‘f’xogeasctkﬂﬂ [a}f 'mty fZP? I'E,ICS[S'LQ? can be used

 ( conpHURFaeiToR deldica dhe entityde whicb ﬂ@rlmeeq! is\ﬁéta@l@di Fiarnples of
tT Ee f etcigands :ﬁﬂ@HeCl{otih ?ﬁla ltdeﬁxtan@@thefeoHB‘féfstfama pORFEFRde, 2

| S I nt s a |
o0 e pBeAnR, o RS L0 imadl BE2 Gt bhteg rradniaabie by =
and/ oepeais éinéw&vcbfaﬁmﬁagﬂal& attachedlto theBvmipnimidair toths

| gl UgBlymbRke BYX RSPk Rwn A, that  inhibit HBV viral
- DNA pol ymerase or HBV ‘vacci nes. Specific exanples of

HBV inhibitors include Lam vudine (Epivir-HBV(r)),
Adef oThe tdamriphmeéqtrvdfmrbaﬂ’mveahs afgidup thAtaViraraforhéd, ).I)Jon activation

DAPD (’m’ﬁ ‘Jj %Eag,lég%gl)s%%? ANB6 %'?ree Bhaicar Examples

(Telb
ACH- 1265ueh grqups m@kudg b@tﬂ@mnnm firgiiey o, mmzmaer(oﬁbs, azides, g the like.
Ragi vir (RCV), FI uoro-L and D nucl e03| des,

Robus vQn 2001-3
t'I'%el( rmqsa 4 there " means_any ; (aclgl\l)ndlor base addition salt of a compound

according to the invention; preferably a pharmaceutically acceptable salt thereof.

The term “pharmaceutically acceptable salt” means a sait of a compound of formula
30 () which s, within the scopé-of sound medical judgment, suitable for use in contact
with the tissues of humari's and fower 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 saits and pharmaceutically-
35  acceptable base addition salts. Lists of suitable salts are found in; e.g., S.M. Birge



205 (Novel os), XTL-001 (XTL), I m no-Sugars (Nonyl-DNJ)
(Synergy), HepBzyne; and i munonodul ator products
such as: Interferon al pha 2b;' HE2000 (Hol lis-Eden),
Woenadisspat ( Epi mmune), EHT899 (Enzo Bi ochem) , pchinyAso6d/vnooss
al pha-1 (Zadaxin(r)), HBV 2DNA vacci ne (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 follow ng: Engerix B, Reconbivax HB,
GenHe®t B Phape Sisbal9&7, 88 BP-HelP. Bhicis hembby, intomevatsd by reference

Hexavidis eftteyt erm "class | interferon” as used herein
means an interferon selected froma group of _
interferon that all bind to receptor type I. This

incl uamtebnfnhanmoaHWaIlyyam:nﬂtable)anﬂlmtiﬂhﬁraisdiwnﬁéi@iﬁﬁ@balts which
cl 5‘3 Sre'tanﬁ Rk %fdzo%fcgpé‘fec@éﬂgﬂ and p%pe%e@%? the ﬁleﬁ tbgégfs:qrng I)@:ch gire not

i ncl ud nt erferons au-inter
cons eW@'GS'G@*WtOéPﬁ’@mﬂ&ﬁ%mda%iaéleofonmcéwﬁemrgsnrc Beidthsuch@sm

" ¢l ashydkdchiorit @élﬁ %%bro&ﬁc é&ﬁ@@ul’ﬂﬁfc%bﬂ SRR R, nitric acid
mter%eﬂromc %g{ omagro@g i nterferons that
al | PSPy raé pe fik, gq groa aﬂ% ehgp aE?tﬁﬁ'dﬂ'ﬂwmaceﬁc
i nt er &ci¢, @dipici au:tdl, asherbjo adid) taepdrtty @i benﬁmaesu‘ifbm peieRnzsclacid,
e)fé‘”ph;ﬂﬁ]c‘ymdseéﬁ‘?ph%c% @Sc%rn%g&ggl?onﬁra% éﬁﬁa%qc Q@Jﬂ Wtic acid,

anti1 vi agent
i nrun® %Rﬂ'%%t‘éﬁr pthaprsytianic a¢idgiitamic ﬁprérglmomfd glyeerophidsphoric
i Nt er fe, (m@ﬁnsaﬂ’(d aﬁegiéxﬁic@@acié—@odrﬁﬂﬁd‘ ethane-

05" ik Bhb4bSh a6k AR ke O%’Im O
n ucl eagd. tandelivccidomesitylshesisiodic acid) mbﬂwbnetsoifcmic adith) hbpHtiedlene-

o5 anQhiRk aE:@rrﬁ&SmF %c:ti he, %ﬁ%\%ﬁ?\,\ojﬁ%ﬁlaﬁdt Nl érgcp p?a}nto% acid,

a tar et .sel ect ease of
i nt er PRgniE RQGW’W? ?c"éalQ‘@”BQ‘VINEBPHICQC@HPMHIIC acld, proplonic acid,

i nhi prWcsacmlsaiic?decdi Stehithadi, %Qéoﬁnc A sikmhie asi thfaric acid, p-
|nh|b|tors sion inhibitors

| nh| b
o AR bR D el S BT R T or o-- agent s
that [ nh| bit vi raI DNA pol ynerase or is an HBV

vag C_i TH: term “pharmaceutically-acceptable base addition sait” méan_s those salts which
retain the blological effectiveness and properties of the free acids and which are not
biologically or otherwise undesirable, formed with inorganic bases such as ammonia
ot hydroxide, carbonate, or bicarbonate of ammonium or a metal cation such as
sodium, potassium, !lthsum, calcium, magnesium, iron, zinc, copper, manganese,

25 aluminum, and the like. Partrcular[y preferred are the ammonium, potassium,
sodium, calcium, and magnesium salts. Salts derived from pharmaceutlcally-
acceptable organic nontoxic bases Iinclude salts of primary, secondary, and tertlary o
amines, quaternary amine compounds, substituted amines including naturally
occurring substituted amines, cyclic amines and basic ion-exchange resins, such as

30 methy!ami_ne, dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, isopropylamine, fripropylamine, tributylamine, ethanolamine,
diethanoclamine, 2-dimethylaminosthanol, 2-diethylaminoethanol, dicyclohexylamine,
fysine, arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, methyiglucamine, theobromine, purines, piperazine, piperidine, N- -

356 ethylpiperidine, tetramethylammonium compounds, tetraethylammonium '



As di scussed above, conbination therapy is

contenpl ated wherein a conpound of 10 formula (1), or

a pharmaceutically acceptable salt thereof, is

om Womickdcst ered with at | east one additi onal pcE@€RH04/000018

sel ected from an antivirabksagent, an inmmunonodul atory

agent, an inhibitor of HCV NS3 protease, another

i nhi bitor of HCV polynmerase, an inhibitor of

anot hertarget in the HCV |ife cycle, an H V inhibitor,

an HAV inhibitor and an HBV inhibitor. Exanples of

such SHEPRUEAS Peridiney i Nrdinatiylanijae, bempthyipiperidine dopethyimorpholine,

?Epved;cst&oh‘éh%ﬁid ?a.:iﬁbehk;@m he,?ﬂﬁ%l%nf%hehﬁ?ﬁé}ﬁfﬁéﬁﬁéblh‘é’nérhine,
ec oMnds i,s_inventign to cr .a single

phar ma¢eu FE%M'e%%eé‘Sﬂ'@mf”&r ?ﬁqya '?eefﬁﬂaf-iaoﬁﬁgﬁ%ﬁ-eéam&'ar ly preferred

addi t iotganic nagjexic sasen pre ibepromfzaricd, disthymthnensthasslating,o

the pai ' t inQk form

F of e amstantt, AR{ oo hph®, ARP AR Tt s may

be admi nistered to the patient prior to, concurrently

Wi t h, Thetebm PdfnaWanfgehh las aﬁ@'zngiﬁﬂ ma&dscﬁn agént\(%a{t _p@h.:iblt & biological) that

conpoyn - for.mul. .20 or, a phafmaceutica ' —

accep a%qegﬁvg a?t'%é?‘ég%m’aﬁn ﬁ@@ﬂ" rﬁgll‘cé{'q{‘, °fte‘h é‘“lse‘f’r% mammal. This
Mt eair\_¢bl_ﬂe§ agepieribatiifterfird iith iefiberdibsiom vivdl neechamiprosinebessary for the

CONMPOfrinbfh SHoff rrgé!iegtic;nooftehﬁnﬁriﬁsafGHEmhﬁ‘t{eﬁHi\fﬂg% éggeng include, for

alleviate or_elimnate synptons of the hepatiti '

di sea§¥ABRIR FBRVIHM 2fabtgeiae \oH-497 (medmepesiity Visgex Rharmagasiticals), VX-
: AZ usads t\&ati't_Qk Rhartriagetitiesls), L@écﬁrﬁﬁ,rwam?&ma@t@p@n& hﬁaxamcilr_le), XTL-001
admi nj 3 Qnpou conposi tion accordi ng
to t hgﬁ%ﬁ%Q%(ﬁ&ﬁﬁﬁ%%cﬁ‘g@ggxposur e of the

individual to the virus but before the appearance of

LT I b T3 9L P ers
si gns Stfective igpdmigishing of preveriing thepragressitiyd kBpsfitis § relate

- subf osymptass bialiscaseliSiieh agéritecddathelstiedifam: htmaahRdabiosy !

SR OCYGlid GGk ' whi isf;{é‘”defﬂ* t he

;o S, DR O el Shat FBRiE Gl lpufase o

t he débibieraof anvthentaradiin te biSiYdife eycle. Substituent Ris

drawn as WO 2004/ 065367 PCT/ CA2004/ 000018 29 _ ‘

emana bn% fr.om-t he%i nter of a ring, such as, for

exanpl ? r 1@&1:12?2@ tory 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 | interferons (such
as o~ 8+, 8- and omega interferons, tau-interferons, consensus interferons and asiajo-

_ interferons), class } interferons (such as y-interferons) and pegylated interferons.
The term “inhibitor of HCV NS3 protease” as used herein means an agent (oompound
. or biological) that is effective to inhibit the function of HCV N83 protease in a mammal.
Inhibltors of HCV NS83 protease include, for example, those compounds.described in
WO 89/07733, WO 89/07734, WO 00/09558, WO 00/09543, WO 00/59929 or WO
02/060928, the Boehringer Ingelheim clinical candidate identified as BILN 2061 and the
Vertex pre-development candidate identified as VX-950. Particutarly, 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 02/080926, can be used in combination with the compounds of



\' I Ror , neans that the substituent R may be

attached to any free position on the ring that would
ot herwi se be substituted by a hydrogen atom unl ess
WwBe6dsokgey ot herwi se. 5 Preferred enbodi ment $eAvcab®i@ocors
as not stated otherw se, abd groups, substituents and
indices, like e.g. Rl, Rlg R2Z Rzb Rey R3, R4, R4R5,
Rsa R5b Rsa R6n Rya Rae, R7b Reb R9a ROb R11 R12 R13

-Rla R21, R31, R32, R33, R35; R61 R52, Rae R111 R112,

R117 R160, R160, R161 10 R162, R163 Rn0 Ro Rc RL, RN1
R\2 Ri@ pRdaniRoen#on.B, L, ML, M2, M3, Ma, Ql, Qla,

Qlb, Qlc, @, Q2a Q2b Qc, W,- W2, Y, Y1, Y2, V.3,
X, Z,_Sp, Het, |, , ga, and gb, have
the nbahiSEs’ f%l?r cmf?fﬁéd’f H‘é?\’elpﬁ%@ﬁ@ﬁ% amh §s¢rk Peleiiaeans an agent

I nbt h&omboliidanbvgichipthat iefeﬁédb%itoﬁmmdhéﬂtaﬂétﬁn ofHOU Bﬁ!ymerase ina
t nail c aCcor 1.,S | nve

oo et BB bR RoESHpSE SN Bt hite dothPpfd 2cording to
first th&ﬁsip‘e&ﬂtlomndtm@erdWMdSMa sitdhefitiee HEV polymietisd diffierent from the
i sone |

) orrpoﬁltedi,g%?%g rbggm;]%ongdoﬂﬁéseén?ﬁhﬁ%{?ﬁ ll}l@fn%rﬂfdé %r ﬂ'fhltfgors of HCV
M-M RPRA(ersey inclizgle 'PP)nuclﬁﬁ%ﬁ‘eér for exampleethos cgmpsmc% dpgciiber in: WO
t he ot¥e40182 (F!lge.‘N WO 62/100886 &1 Bhire)DROERLI0085¥A SRR, VBO 01/85172
Feprexf KE és ¢ %9}42{) .EP (c?s’ﬂ{} WO%S}O%EQI}M%rcE) WCS) 6918&% g‘i (Merck),

N-at om
EP 1 256 628 A2 (Agouron). Furthermore other inhibifors of HCV polymerase also

include nucleoside analogs, for example, those compounds described in: WO
01/90121 A2 (idenix), WO 02/069903 A2 (Blocryst Pharmaceuticals Inc.), WO
02/057287 A2 (Merckilsis) and WO 02/05?42_5 A2 (Merck/isis).

The term “inhibitor of another target in the HOV life cycle” as used herein means an
agent (compound or biological) thai is effective to inhibit the formation and/for
‘replication of HGV in a rhammal other than by inhibiting the RNA dependent RNA
polymerase of HCV. This includes agents that interfere with either host or HCV viral
mechanisms necessary fo; the formation and/or replication of HCV in a mammal.
Inhibitors of anothgr target in the HCV life cycle include, for example, agents that
inhibit a target selected from a HCV hellbase HCV N82/3 protease and HCV IRES,
- Specific exampies of inhibitors of another target in the HCV life cycle include {SIS-
14803 (ISIS Phan‘naceuttcals) l

The term "HIV inhibitor” as used herein means an agent (compound or biologicai) thatis

*

“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-nuc[eosrdlcmhlbltors protease inhibitors, fusnon mhlbltors and integrase
inhibitors.

The term "HAV inhibitor” as used hereln means an agent (compound or bioclogical) that
Is effective to inhibit the formation andfor replication of HAV in a mammal. This includes
- agents that Interfere with either host or viral mechariisms necessary for the formation



single bond, 25 . the group -C(=Y1)-Z is covalently

linked to either M2 or M3, WD 2004/ 065367

PCT/ CA2004/ 000018 30 MisCR a, - M2 or MBis CR5, M

w0 foRddsss¢p and in addition one or two of thep(gr,@m&wgom
selected fromM, M2, M3 and MA may also be N, with

the proviso that the group M2 or MB to which -C(=Y")-Z

is linked is an G atom 10 Sp is a spacer group

sel ected from-(CR51R52)kj -, wherein. k1 is 1,2 or 3;

R51, R52are independently H (C1. 6)al kyl,

( C3. 7)anyior walidafibn ofiHAVEL 4 realriyd. HA\GBhlBl)EGIymbIO@é H{e'da;titlsmvaccmes for

car borcia g AR LS BL0E% ARG ARl s pestun

(C35) cycl oal kyl group, said al kyl,.cycloal kyls or

ﬁ' r)ége'ﬁﬁé%rﬁﬁhﬁylhnrmw s Qégd'h%% Awéfar&%h%béﬁt%o%o@% or biological) that
a

0X ; n_% y ano,
P IR 5 o kfemanalcs aplsepr Wi a gyl s ncudes
NR11l crgefiRiRRinBrievdeitraditheRiokt oRirdl mdRhaniahe neé@esary for the formation

PSR 5 By e v . o

-wi t h Fahpt HBYsvigt DAt polyRIszasener BBS vacenasov Spexificl gxamples of HBY

bondeqnﬂlk‘}iﬁﬁi hﬁ‘:[ud@ngan'ilﬂ]cﬁr{ée ﬁ@pﬁ\ém%\?‘ﬁ ngito ﬂl@b@h E&¥avir, ETC
are attached to forma s
sat ur dCevragi" )@AF@ (W)J—-ﬁ@#ﬂé@'@@dﬂ@ght&hﬂmﬂmﬁﬁ&Ilet('l‘elbwudme)
syst ermaMoesia Y (/BRrdtabiRe)P ACH:- 198RS (18Bd4C) (Achillion), MCCATS (EX Lilly),
Racivir (RCV), Fluoro-L and D nucleosides, Robustaflavone, ICN 2001-3 (IGN), Bam
205 (Novelos), XTL-001 (XTL), Imino-Sugars (Nonyl-DNJ) {Synergy), HepBzymé; and
'im_munomodulator products: such as: interferon alpha 2b,' HE2000 (Holli's—Eden),
" Theradigm (Epimmune), EHT899 (Enzo Biochem), Thymosin alpha-1 (Zadaxin®), HBV
DNA vaccine (Powderdect), HBY DNA vaccine '(Jefferon Center), HBV antigen
(OraGen),” BayHep B® (Bayer), Nat:u—HB‘E (Nabi) and Anti-hepatitis B (Cangene), and
HBV vaccine products such as the following: Engerix B, Recombivax HB, GénHevacB,
Hepacare, Bio-Hep B, TwinRix, Comvax, Hexavac.

The term “ciass 1 intetferon” as used herein means an interferon selected from a

group of interferons that all bind to receptor type I. This includes both naturally and

syntheticaﬂy produced class | interferons. Examples of p!ass I interferons include a-,

B~, omega interferons, téu—interferons, consensus interferons, aslalo~interferons.

The term “class [l interferon” as used heréin means an intstferon sélécted from a group
_ ofinterferons that all bind to receptor type Il. Examples of class 1l interferons include y-

interferons. ’

Specific preferred examples of some of these agents are Iisted below:

= antiviral agents: ribavirin and amantadine;

= immunorﬁodulatory agents: class | interferons, class Il interferons and pegylated
10 interferons; '

*  HCV NS3 protease inhibitors;



saturated or unsaturated cyclic systemmy contain |

to 3 heteroatons 30 selected fromN O or S; said

cyclic systens being optionally substituted with.

Wb2004/065367 1 s CL. 5al kyl, (C35)cycl oal kyl, PCT/CA2004/000018

Cl5al kyl - (C35) cycl oal kyl, ¢£2. 0) al kenyl, aryl,

(C1-Bal kyl )aryi, Het, (Cl1%$)al kyl-Het, all of which

bei ng optionally substituted WD 2004/ 065367

PCT/ CA2004/ 000018 31 with Rfi; or if Y is CRL2R13,

then L may also be H 5, or if Yis O then L may

al so Be arer intliliorsi of thR HQV peiyrerasd: hyclsasdidid andiioachuviebdidic

R60; or jhifibithrd:S 0, S or NR17, then L may al so be

N(RNZ) RN, NRN3- NCRN2) RNL,  NRN3- NRNZ- CO- R,

NR4- NRNIDIERaRe argetianbe HEY lifacsycle tit igkiits exareet selected from:

NRN3- comc\RNz)ziamroteﬁdH(quarlﬁRﬁF@sﬂnﬁbdéWy,sitéN (lmtsy;il ng a?y

het.er Qc . he ohi cycl.e forne : and/ or

o and ool b i PO Syl e, Prpcase

R60; or Iplibiiers, susongnhitorstandrintegreseyinbibitms;lwe OR6a or :

N( R6a ' oy [ : :

whor o 1 B ERSs boRE U PNt ier iy i g vecaine.

and Raare each independently defined as R wherein

sai d Rs dis&:u@sl;wi #bood, L)Cﬁmgmgﬁdni theva ?jisWit:dnténméiéd RherBha @Mtbound of
a v 0 t oget orm a . ,

(8 SEaBR G bleRak il S8ERe el ihdel R soarminrieed wi at

havi négast o additiong! dgeniesatetasinfrarel acamitirdlragent, Bn iMinuranebdulatory

S, andg¥hiesh lnhfoflorNr ) REA pribddaChndiier RitbidF of 8V BYmerase, an

bonded to I&Ga to l?orma

e ¢ g‘é@%p?tg{éﬁggtﬁ?rﬁ%gg?@pe HOMdiespleEntY BnibigicarHAY inhibitor and an
HBV inhibitor. Examples of suich agenis 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 patientas part of a multiple dosage form, for example,
Using a kit. Such additional agenis may be administered to the patient prior to,
concqrre'nﬂy with, or foliowing the administration of wherein a compound of formula (1),

20 * or a pharmaceutically acceplable sal thereof.

As used herein, the term “treatment” means the administration of a com'pound 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 hereln, the term "prevention” means the administration ofacompoundor '
composi-tion 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

Thé following signs “=-- and ™~ are used Entercﬁangeabiy in subformulas to
indicate the bond, orin the case of a spirocyclic group the atom, which is bonded to
the rest of the molecule as defined.

35 . Asused herein, the designation whereby a bond to a substituent R is drawn as



wherei n said cycl oal kyl or heterocycle being

optionally substituted by R160; and Y2 is 0 or S; 30
Rea is defined as R, wherein said Ris optionally
wohedsjotasted with R60; or Raa is coval ently pegrdashsiosvors
either of R7a or R6a to foema 5- or 6-nenbered WO
2004/ 065367 PCT/ CA20041000018 32 heterocycle; Q is
aryl, Het, (Cls)al kyl-aryl, (Cls)alkyl - ,

(Cls)al kyl -CONHaryl or (Gs) alkyl-CONH Het, all of
whi ch being optionally substituted with R80; 5Y is
O S Ypandtngfromiies eanier Pial ring, sucioes, (@esymablky| ©  Z i s
defi ned as a) O? b) SOAR; c) N(RNZ) RN, d)

: -ANRN2 - o)

;v 15 ¢ -802 R or h)
J) N(I?N wherein R and R are
'optl onaIIy substituted witT'R80; and '20 said RN,

i ncl uBpy thahihaeubsiitsent & reaytve aftsthadyb |anyfreeepdsduoned tHeyring that
RN7, RN of

b R e b R B nER Sl Bervise
defined as RNZ and Rob is: R7b ab ROb
) Preferred embodiments . :

As long as not stated otherwise, ali groups, substituents and indices, like e.g. R',
R‘lq R2 th R2q RS R4 R4b RS RSa REb RBa RGb RTa RBa R?'b Rsa: Rsa Rsb R11
. R12 R13 R14 RZ‘! R31 Raz R33 RSE R51 R52 RGO R‘I'H Rﬁz RH? RTEO R1EU R‘?E1
10 R*le:aI R1aa' R RQ, Rc' RL’ R"“, RNz, RNS, RN4' RQ, AB,L, M, Mz’ Ma’ M‘, Q1, Q1a’
Q™, Q™% Q% O, Q2, 0%, W', W2 Y2, Y', Y2, Y2, X, Z, Sp, Het, HOy, Hetaryl, ki, ¢,
ga, and gb, have the meanings as defi ned hereinbefore and hersinafter. In the
following the preferred embodiments, groups, subsbtuents and indlces according to
this invention are described,
15 _ _
. [n 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 1;
Y
. Sp )
.o ’ | 1 Y
. . 2 .. ,r’. M
. B Sy

. k1
20 - R )
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(f-=Y1)-Z is covalently linked to either M? or M®,




N Q 25 wherein R7b, Reb, Y, Rab Qz are defined as
R7a Rsa Yz RO QlL, respectively; R2 is selected from
hal ogen or R21, wherein R21 is aryl or Het, said R21
wo Bpiicsssal |y substituted with Rt50; 30 R3 m&/CA2004/000018
sel ected from (Cls)al kyi, @€3.7)cycl oal kyl,

(C7.3)al kyl -(Ca7)cycl oal kyl, (Cs-7)cycl oal kenyl ,

(G -3)al kyl -(Cs_7)cycl oal kenyl, (C6.10)bi cycl oal kyl,
(Cls)al kyl =. WD 2004/ 065367 PCT/ CA2004/ 000018 33

(Ce- 10) bi cyci oal kyl .- (C6_10) bi cyci oal kenyl ,

(C1_a)al kyl - (C6. 10) bi cycl-oal kenyl, HCy or:

(C1. 3)@|,g¢h4qu/ wherein HCy is a saturated or

unsat yrated’ 4 tp 7-nmenbered heterocyclic group W|th I
to 3 H‘ét%%éﬁ% selected from0,-S and N; 5 said.

al kyl ,mayck®ai kyl , cycl oal kenyl bi cycl oal kyl ,

bi cycl oal kenyl , HQ/ and al kyl - HQ/ bei ng opti onal | y

" .substituted with froml|l to 4 substituents sel ected .

from aa)i irhaxcitiga one bl)twbﬁithé)ga:lubybel@cnéd feara M’ M2, M® and M? may also

subst ' lﬁﬁ{h Yﬂ(eéo gt 94 ar5 IR 2 th wrt]ncﬁgk(-ﬁ)-ll_l islinkedisan C-

(G- e c ci oa

(Ci 4) éffcm»l -(Ca_7) cycl oal kyl; or - N(R32)2 wherein each
R32 is i ndependent |y H, (C1$) af kyf, (Cs:7)cycl oal kyl

or . 3)al kyl -(Ca_ 7)cyc|oalk%:;51 % both e are

co@al 'F?SB%%?EI%P”? sje¢tetiom{ER R Dine. Whergingen to

whi ch t heyk1 arezakgached to forma 5, 6 or 7- msnbered

v ed Lo F%;\Fer lg%%&n%r@y%l g;‘)')gw GonarelomIS o (il
(CL.3) aI kyKGs(ﬂBatac)atmlooal kyl; d) N(R35)2 wherein each

e. is-ind e Z '_l)va eﬁl dléy olge‘g%t awd%é’y Olnl(éxom to WhiCh

or (Cl4) aJ cdyc o

colfal ent | ythey are attached to form a (Cs.s)cyc!oalkyl group,
said alkyl, cycioalkyls or afkyl-cycloalkyl being optionally substituted by -
halogen, hydroxy, (Cy.¢)alkoxy, cyano, amino, -NH(C44-alkyl) and/or -N{C1.4-

atkyl)s;
20 Y'is 0, 8, NR" or CR¥R"™, wherein

R", R®, R®ara each independently defined as R®:
R™ may alsc be COOR®.or SO,RC:
wherein R® and each R? is optionally substituted with R,

25
‘ or both R™ and R* 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 cy_ciic system whereby the 5, 6 or 7-membered
saturated or unsaturated cyclic system may contain 1 to 3 heteroatoms

30 selected from N, O or S; said cyclic systems being optionally substituted with
R _

L is Cy.qalkyl, (Cs)cycloatkyl, Cysalkyl-(Cas)cycioalkyl, (Cze)atkenyl, aryl,
(Cirsalkylaryl, Het, (Cy.5)alkyl-Het, all of which being optionally substituted .




20 bonded together and to the nitrogen to which they
are attached to forma 5, 6 or 7-nmenbered saturated
het erocycl e; Rd4a, R4b, R5 each are independently H or
welznmesseas R150; 25 RFi0 is each defined as pbaica2duaoonis
substituents independentlysselected from -1 to 3
substituents selected from hal ogen; - one of each
substituent selected from OPG3H, NO2, cyano, azido,
C(=NH) NH2, C(=NH) NH( C1-6)al kyl or
C(-NH) NHCO( C1. 6) al kyl , SCaH;, and 1 to 3 substituents
sel ected fwibnR®*30 a) (C1$) al kyl, (Ca.7)cycloal kyl,
C3_7 spi-rocycl oal kyl optionally containing 1 or 2
het eroat ors sel.ected fromN, 0 and S; (C2.6)al kenyl, -
(C') aPKifVyie CRURE] then &d may algadss 1) cycl oal kyl, al | of
whi ch optionally being substituted with R150; b) OR
WO 2004.%%6_5 67 PCT/ CA2004/ 000018 34 c) OC(O R, d) SR
S05R, - OGY N frly maysieNieRRBY: C( O) Re or  CONRN2SO2R;  e)
N( RN2) RN, wiNr@NRF @SRonaly sOiidBNeaSR@mR®,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( Rui VNS O, $@r NRIM) than LI maytiso, be(MERNARKyY INFAT-MRBRY,
. (Cl4al kyl ) \rets,pyedre |~ 0hec Wabeh,, @@ 1 nbynO0E) ¢
substituted Wi ﬁ{g%,v‘n\/\%e:}\éﬁeﬁﬁ@i F%ﬁl,’ %ﬁgﬁ)&ﬁ? are
edeéh indeﬂéﬁ'géiﬁﬁ’. NRFIGERNRNRI L RYVORY Wi th R150
as defi nedsgidpn T ,ﬁq{etge ' : : N1 N2
dsa:dlﬁ ﬁillélgdu'&%a I S{'&ﬁlﬁlb??ﬂetﬁgﬁé@mﬁned by R", R

substituents independent }Qo el"ecte ,
and/or R™, and R* and R® being optionally substituted with R®®;

orif Y'is O or S, then L may also be OR® or N(R*)R®®, wherein R is defined as
15 - R%™,

and wherein R% jg:

20 wherein R and R® are each independently defined as R®, wherein said R®
is optionally substituted with R®; or ‘
R™ and R® are covalently bonded together to férm a (03.7)cycloélkyl oraé,
5- or 6-membered heterocycle having from 1 to 3 heteroatom selected from
0O, N, and S; and when L is N(R*)R®, either of R7 or R® may be covalently

25 bonded to R* to form a nitrogen-containing 5-or 6-membered heterocycle,
wherein said cycloalkyl or heterocysie being optionally substituted by R*;
and ‘

Y?isOorS;

30

R® is defined as R®, whersin sald R® is optionally substituted with R®®; or
R™ is covalently bonded to either of R™ or R®® {0 form a 5- or 8-membered




-1 to 3 substituents selected from hal ogen; - one of
each substituent selected from OP0O3H, NO2, cyano,
azi do, C(=NH)NH2, C(=NH)NH(CL.O0)alkyl or

‘@()QNH)OW C1- 3) al kyI ; and 1 to 3 substit UeNd(SI/CA2004/000018
selected from 20 a) (Cl.3p2al kyl, (C3.7)cycl oal kyl,

C3-7 spirocycl oal kyl optionally containing | or 2
het eroatons selected fromN, 0 and S; (C2-0 al kenyl,
(C2.3)al kynyl, (Cl1.3)al kyl-(C3a)cycl oatkyl, all of
whi ch optionally substituted with RL60; b) OR c)
OC(O R, 25hefprogRle; SO2R, SOZN( RN2) RN, SOZN( RN2) C( O Rc
or CON(RN2) SO2R; e) N(RN2) RN1L - '

N( RN2) COO?C or RﬁdRN) SO2R0; N RN2?

N( RN3) CoN( R privHet, r{ﬁmile'#zrh@nmém kylm(enmp@@@@@@wwaryl or (Cts)
N( RN3) OOOOBIkﬁI@Z)i\RI\Het alPsk vM»i‘lfor i (%géﬁﬂmén? s@&ta@?éd'vﬁﬁ‘km r-

CH, O Cl. 4-al kyl tetrazole or

O(J'QI( RN2) RN1; wherein sai d RNI R and/or R are

opt i oNéisI(y &mrtNR‘f twirereth R isH EH@;@%W&) 2004/ 065367

PCT/ CA2004/ 000018 35 defined; 8180 is each defined
as 1, 2 or 3 substituents |ndependently sel ected from
- 1, Z gdefipailagori ne substituents; and 5 - one of each
substit uenty gptoect ed fromtetrazole, chlorine,

br om ne, |od| ne, , nitro, Cl.4alkyl, CF3, COOR101,
S38H, SR 6% S%Eﬁlﬁs OR 67, N(R162)2, SOZN(R102)2,
SO2NR 62 CCR{L 6RRMA16,2S02R163 NR162COR182, or

CON(R162) 2, e RL61, R163and each R162is
| ndependenf’l 3‘/\’\%“0&?&))5 kyl, (C3-7)cycloal kyl or

(C13) al kyi eX @R”iNR%d:M"kyl and R161 and each R162
may each i QAGRARQARRLLY Nrv2yRM,
15 a) NRM.S0,R®or
h) NR¥-CO-R;
) COOR%
) - NRYHORS; | ]
‘ wherein R® and R® are opﬁonaliy substituted with R*®; and
20 sald R™, including any heterocycle or heterobicycle formed by R, R,
and/or R™, being optionally substituted with R

or Z is OR™ or N(R™)R™ wherein R™ is defined as R™ and R® is;

R}'b ab $9b )
N
~ Qin’ e
Y .
25 whareln R™; R®™, ¥, R®, @2, are defined as R™, R®, Y2, R®, Q,

respectively;

R is selected from: halogen or R?', wherein R?' is ary! or Het, said R?! is optionally
substituted with R, '
30 | ‘.
R® is selected from (Cy.)alkyl, (Ca.7)oycloalkyl, (Cy.s)alkyl-(Car)cycloalkyl,
(Csr)eycloalkenyl, (C1.3)alkyl-{Cs.7)oycloalkenyl, {Cs.io)bicycloalkyl, (Cqs)alkyl= .



10 also be H, or both R162 are coval ently bonded

together and to the nitrogen to which they are

attached to forma 5, 6 or 7-nmenbered saturated

et moomyste; R R are independently defi nedp@Scazoo4/000018
(Cl.6)al kyl, (Cas)cycloal kwbs, (C1.4)alkyl

(C3a)cycl oal kyl, (C2.6)al kenyl, aryl, Het,

(Cl.4)al kyl -aryl and (Cl.4)al kyl-Het; and 15 R may

al so be H, RN1.1s independently sel ected fromH,

(Cl.6)al kyl, (C3.7)cycloal kyl, (C1lA) al kyl -

( C3. 3) cycl desdaplcyci¢alal, I ai) hemdaikea'vly(loﬂ.gmt:-(cmo)bicyctoarkenyl, HCy
(C1. 4) al kylg; %,,, {_ 4) al kyl - or 20 RN2, RN3,

RN4 are in egé kr¥ 'y"'H, CH3, (C2 6al kyl ),

(C33) cycl oatheyain HELE, alﬁ)aéufﬁlyﬂ of @Beuated Sl kykmbevae hefervcyclic
sai d al kyl ,gréipaligay tKlﬁlhe%'oa?tlF]rhé’éé(“ﬁé/&écofﬂJnﬁél s bSd N;

al ogen,

opti OnaIIy su itute
carboxy, gagwf(ag&;@gylbmalkem bg;yg[pa;gw brcycloalkenyl HCy and

Cl. 6-al kOX)ajkyE\chﬂBemg iftoRaINsabddtitdd VRIS 1 to 4 substituents selected

-N(C1. 4- al nd wherein said CH3 is optionally
. substitut eg%m?‘hhaﬁ '

Bgen car boxy or
Cl. 6- al koxycar bbhi@.s)alk@Speomdily subsiteted adie a) of a group

NCRN2) RN the substityga p

group NRN3- N(RN2) R"' egguggt%‘fh? %gjnl?dsi %g&hﬁhfw&w”}%?'oa]kw or
RN and RR ;30 nay(%@‘a@ﬂd‘étmmyfkﬁmded t oget her to
forma 4-, 5-, 6- or. N(RYS, r&ﬁeaé‘hﬁi’*’e‘fs%o%g%ﬂen@m (Gasalo

unsat ur at ed N- cont ai |n eterocgﬁ:l ‘e or

or 11- nenbered N co YRV RE( %yb%#)éy%w ﬁ'ﬁ%pthRazafe

- have additionally frml&nﬂy(boﬁdedﬁ &ﬁ@%@l@théﬂit@ &1£8 which they

fromO, N, and S; 4 3 004 18- 36
wherein Het is defi neg%aéhggij f%rr%agécﬁ’z'?‘e?é ﬁ‘ﬁ@ fuged
het®rocycl e havi ng 1hqtﬁ'0wcleheter oatons selected from

0, N-and S, or g@r® IQSR”M 4
het er obi cycl e h?é )ag(;r tQ' Seﬁg{%risa’?rgnka%@fécetvg}cgc!?alkylor
&

0, Nand S Csprcloaly, Core:  This
i nvention corrpr umswme&m%hmeb@ﬁdmhﬂs (CRe)ARY,

b Y\\ /~
(Car)oycloalkyl or (Crs)alkyi-(Car)eycloalkyl; or both R are covalently °
20 bonded together and to the hitrogen to which they are attached to
form a 5, 6 or 7-membered saturated heterocycle;

R*, R® R® each are independently H or defined as R™;

25 R™ is each defined as 1 fo 4 substituents independently selected from:
= 11o 3 substituénits selected from halogen; -
- one of each substituent selected from: OPOsH, NO,, cyano, ézido,
C(=NH)NH,, C(=NH)NH(C.;)alkyl or C(=NH)NHCO(C1.)alkyl, SO:H; and
. =110 3 substituents selected from:
30 a) (Ci1.e) alkyl, (Gsr)oycloalkyl, Cay spirocycloalkyl optionélly containing 1 or 2
heteroatoms selected from N, O and 8; (Cas)alkenyl, (Cas)alkynyl,

(Ci6)alkyl~(Cs: ﬁcycloalkyi all of which optlonaﬂy being substltuted with
R1'30

b) OR®:



jIPYT MM R Z~M-MR (la) 10 YYL PY MM
M-MR3 (Ib) wherein the conpounds of the fornula | a
are preferred. 15 Furthernore this invention conprises

wonpameedsy according to the fornulas. | c and Ir/M200400018
IYh z A~3 RZBMM R33Ic) W 2004/ 065367

PCT/ CA2004/ 000018 37 YOyL Sp | AM-Mz Rz-< f

¢) OC(OR%;
d) SR®, SO;RS, SONRV)RY, SOgN(RNZ)C(O)RC or CONRM2SO,RS;
“e) NRVRM, N(RV)COORS, or N(RNZ)SO RS :
© ) (RNz)CORG
5 g) N(R¥)CONRM)RM,
h) N(RNs)COCORC N(RNS)COCOORC’ or N(RNS)COCON(RN"")R“‘
i) COR%:
j) COORS;
k) CON(R"Z)R”‘
40 . - Iy aryl, Het, (Cialkylaryl or (CMaIkyi)Het all OfWthh optionally being |
substituted with R™;
wherein said RV, R® and R° are each independently optionally substituted
with R* as defined,

15 R'™ s each defined as 1 to 4 substituents independently selected from:
- 11to 3 substituents selected from halogen:
- one of each substituent selected from: OPO;H, NO,, cyano, azido,
C{=NH)NHz, C=NH)NH(C1.s)alky! or C(=NH)NHCO(C1.c)alkyh: and
_ _ -1 to 3 substituents selected from: -
20 a) (Css) atkyl, (Ca.-,)cycioalkyl, Ca spirocycloalkyl optionally containing 1 or 2
‘heteroatoms selected fiom N, O and S; (Ca.e)atkenyl, {Cas)alkynyl,
(Ci.a)alkyl-{Cs-)eycloatkyl, all of which optionally substituted with R%%;
b) ORS ‘
¢) OC(OR®; _ .
25 d) SR%SOR® SONRVRY, SONR)C(O)RE or CON(R“2)802R°
e) NR")RY, N(R¥)COORS, or NR")SO,RC: S
f) NR“)CORS;.
g) NR™CONR™)RY:
h) NR™)COCOR®, NR™)COCOOR® o NRY)COCONRMNRN:
30 wherein R"'is as defined or OH, O-Cy_-alkyl;
i) COR®:
j) COOR®:
k) tetrazole or CON(RM)R;
wherein said RM, R® and/or R are optionally substituted with R™ as



BRMz vy (Id) wherein the conpounds of the fornula
to are preferred. 5 More explicitly, this invention
conpri ses conpounds of the following formulas Rl Rda

Wb 7 RS N NRz | R6 Rz z 3 Rat 3 R4b pcdr&avodRooois
Nz NR3I pR2RS 3 R4b B R4b Y1 Rl Rda Y1 Rl Rda

RN\ .. . zZRN_. | NiN 3 Ran R3 4b Yt R Raa
YRLRAa R Nz NRz ~I / R NRSNz R3 R3 Yl W
2004/ 065367 PCT/ CA2004/ 000018 38

defined;

R'® is each defined as 1, 2 or 3 substifuents independently selected from:
. =1, 2 or 3 fluorine substituents; and
5 - one of each substituent selected from tetrazole, chiorine, bromine, iodine,
CN, nitro, Cs.alkyl, CF3, COOR'™, SO3H, SR™, SO,R™, OR™, N(R'®),,
SON(R'#);, SONR'™COR", NR'®SO,R™, NR'2COR'?, or CON(R'%),,
wherein R', R"® and each R*™is independently (C:.)alkyl, {Cs)cycloalkyl
- or (Cig)alkyl-(Car)cycloaliyl; and R™ and each R™ may each independently
10 also be H; or both R'™ are covalently bonded together and fo the nitrogen to
whichl they are attached to form'a 5, 6 or 7-membered saturated heterocycle;

R RCare independently defined as (Cyg)alkyl, (Cas)eycloalkyl, (Cq)alkyl-
(Css)eycloalkyl, (Cas)alkenyl, aryl, Het, (Cis)alkyl-aryt and (Cyq)alkyl-Het; and
15 R° may also be H;

R™ is independently selected from H, (Cy.o)alkyl, (Caz)oycloalkyl, (Cro)alkyl-
(C%)cyc[oaikyi, (Cas)alkenyl, aryl, Het, {Cy.4)alkyl-aryl, (Ci4)alkyl-Het; or

20 R™, R™, R™ are independently H, CHa, (C.salkyl), (Cas)oycloalkyl, (Cr)alkyl-
' (Cas)cycloalkyl; wherein said alky!, cycloalkyl or alkylcycloalkyl is optionally
substituted with hydroxy, halogen, carboxy, C..s-alkoxyearbonyl, Cy.¢-alkyl,
Cy.s-alkoxy, amino, -NH(C1.4-alkyl) and/or -N{C14-alkyl); and wherein said
_ CHjs Is optionally substituted with halogen, carboxy or C.s-alkoxycarbonyi;
25 and o .'
inthe case :
a) -of a group N(R™)R™ the substituents R™ and R™; or
_ b) of a group NR¥-N(R")R™ the substituents R™ and R™, or R™ and R";
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 inay have additionally from 1 to 3
heteroatoms selected from O,N,and §;



R+ YRL1INR6G6 NN zz RZR/

R6 Nz Ra RaY4 1
Y7 R R4. N, rk RZ NI z RZ NI N NNz Ra Ran Ra
Rda Y7 R Ra R Rz / (\ z Rz NR6 NZ Ra Ran Ra
worodoRssYl R NNR6 ° z R/ Rz / | z N Regrcasdnsmons
Ran Ra Ran Ra Raa YaRLB®aRz/ z RZ/ \ N NNN

wherein Het is defined as a 4-, 5-, 6- or 7-membered heterocycle having 1to 4
heteroatoms selected from O, N and S, or a 8-, 9-, 10- or 11-membered
heterobicycle having 1 to’5 heteroatoms selected from O, N and §;

5  ora salt thereof.
Core:- )

This invention comprises compounds of the formulas fa and b

Ml
R? i s z
\ Mq,‘JMs wJ
10
¥t

/ 7z )
N
l, '
R (b)

wherein the compounds of the formula la are preferred.

15  Furthermore this invention comptises compounds according to the formulas.lc and Id

T I

1
’IA M‘%")l\ .4
RE——t ‘ 3

B M‘r"m '

L



z le Ran Ra Ran Yi Raa Yt R Rda R6 z 2 R/ RI1. |/ N
R6 NNz Ra Ra 1 WD 20041065367 PCT/ CA2004/ 000018 39
RLYIR Fe NNR5 z 2 NNits NNZ R3R3YL RY1

RoBawegsdz 2 N RNiIN, NN R3 Ran R3 Y1 Mher otk ofdols
denotes the group -Sp-C(=YpsL. Also explicitly, this

i nvention further conprises conpounds. of the

following formulas: 5 RLRaYLR R z RN\ Z2NN
NNZ R3R3RIb 1

Sp .
-
’A Q-Mz
Rz_—-‘ 1Y ] - Z
B M
| s Y
R (Id)

wherein the compounds of the formula lc are preferred.

5  More explicitly, this invention comprises compounds of the following formulas




RLRAS YLRL NIl z2 RZNNR~~Nz 3 ... Y1

wherein RL denotes the group -Sp-C(=Y)-L. Preferably
the groups ML and M4 are CRaa and CRab, respectively.
WO 20heegoup M2 or M3 to which the group - Clge¥losdsodoois
covalently l'inked is C ands¢he other group M3 or M

is preferably CR5. Therefore those conpounds are
preferred which are described by the foll owi ng WO

2004/ 065367 PCT/ CA2004/ 000018 40 group of fornul as
1.1to 1.4 YtLRayall SPZ RZRa R34b\ vy
11SSpp R'agy 1,2 / ¥\ Z RZ NRS- R3 yyOL 1.3

b
N
N\




Sp Rda RZZ N R3 R4b y1 WD 2004/ 065367

PCT/ CA2004/ 000018 41 Y L Sp. Ral.4 RB R2f 2 Rs
Ro y+ A group of nost preferred conmpounds is described
wo2thamefsernula 1.1 YL Y SIPR4a Y I 1.1 NcGrézbothoos
R3 R4b Anot her group of preferred conmpounds is
described by the fornula 1.4 as given 5 above. Se:
The preferred neani ng of the spacer group Sp is a
group selected from (CR51R52)kj-, wherein k1l is 1, 2
or 3; and R51 R52are |ndependently H or Cls)alkyl

10 in partitul ar H of' nethyl ;- and/ or RSR, R52 are
covalently bondﬁd toget her and to the c rbonNatoqgto

whi ch t hey acheg to form a czycl
cyclo or cyclopentyl group.
' NN DR N
Lo ks
R' R®
T
Rz—g/j!\)\N
' s
| *rr
- R’ ¥

wherein R’ denotes the group —Sp-C(=Y®)-L.

Also explicitly, this invention fuﬂhgr comprises compounds. of the following formulas:

wherein R' denotes the group —Sp-G(=Y°)-L.
Preferably the groups M* and M* are CR* and CR*, respectively.
10 The group M® or M to which the group -C{=Y")-Z is covalently linked Is C and the

other group M* or M? is preferably CR®.

Therefore those, compounds are preferred which are described by the following



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 WD 20041065367

WO Bh63ABDeA/ 000018 42 According to a first pr@Efieoedhoons
enbodi nent of this inventiam Y is 0 or S, nost
preferably O According to a second preferred

enbodi ment of this invention Y and L are 5 covalently
bonded to forma 5, 6, 7 or 8-nenbered nono- or a 8,

"9, 10 or 11- menbered bicyclic group which may contain

1, 2 auﬁbﬂmmﬂ@hgaa@mﬁ4selected fromN, 0 and S,
mhereln t he nono- or bicyclic group is optionally

substit yted wpth R60. In this second enbodi nent those
conpoun € preferred, wherein Y and L-are 10
coval ent |y} bonded to forman unsaturated 5 or

6- menmber edggrong
heteroato sa

sycl i oy’group Mhlg may contain 1 or 2
ctedj{fromN, 0 and S, wherein the

D | Lonal l'y substltuted wi th R60.
Most pgef ¢ ai d nnnocycllc group is a nonocyclic
aromatl c O
of such (hztero,aroﬁatlc gr oups are phenyl , pyridine
and thi azolle, be&kng optionally 15 substltuted as
descri bed. 60 Therefore preferred groups of the
subfornula are -- R60 RO R60 N ~5 Besi de said

preferr fidst and second enbodi nent, Y may al so be
NR11 or R13 20 wherein R', R12, R13 are defined
as hereinbefore. Prefe;red meani ngs of Rl', R12, R13
.are i ndepe®®entk "d . 6al kylt2nost preferably H or
g to a first enbodinent the
6llomnng meani ngs: a)

fcl oal kyi , -

é al kyl,  (C2-6)al kenyl, all of
hona Iy substituted with R80; or

Ct- 6a|ky| o<
whi ch belnd ops

1.3




’ haV|ng fro
~S; and eltHEr ofR R7a¥ or RO may be coval ently bonded to

heter Sdreunoimashreiares é?fHP‘P'@d%lﬁ

b) if Yis CRI2R13, then L may also be H, or 30 WO
2004/ 065367 PCT/ CA2004/ 000018 43 c) if Yis O then L
may al so be OR, wherein Ris optionally substituted
wid WofaSsenvherein’ R12, R13, R60 and R are asp@E@fiiethoonis
her ei nbefore. According toq4a preferred second
enbodi nent, wherein Y is 0, S or NRl1l, the group L
has one of the follow ng neanings: a) Lis N(R'Z) RN7,
NRN3- N( RN2) RN1, NRN3- NR N2- CO=Rc, .
NRN4- NRN3- CO- N(RN) RNL, 16 NRZ- SQZ-R or N(RN2) ORO sai d
RN1, i ncludi ng any heter ocycl e or heterobicycle formed
by RN, land/ or RN3, and R being' optionally
substitut ey with R60; or b) Lis N(R6a)R6a wherein e is
defi ned as RN2 and R6a is: R7a R6a R9a N\QL 15 or
Réa i s: R7TEPRBaR™\ Wi Q7 wherein Rand R3aare each
mdependenhly definggf as R, wherein said R 20 is
optionglly dted with ‘R60; or .117' ‘and R6a are
coval erttR oget her to forma second

4, 5- or 6-nenbered heterocycle
.er.oatom selected - fromO, N, and .

Ito 3ahe

R6a to forma nitrogen-containing 5-or 6-nmenbered

het erocycl e, wherein said 25 kSégl t%aég 'lﬂ'B)% 5041
FrOge ey Ry and

WL is selected froma) a single bond;
p

s
i
N

N

-
R4a Y 1.1

Another group of pfeferred compounds is described by the formula 1.4 as given
5 above. '

Sp:
The preferred meaning of the spacer group Sp is a group selected from
-(CRY'R®)4-, wherein k1 is 1, 2 or 3; and R, R%are independently H or (Ca)alkyl,
10  in particutar H or methyl; arid/ot IR '
R®, R™are covalently bonded together and fo the carbon-atom to which they are "
attached to form a cyclopropyl, cyclobutyl or cyclopenty! groub.

More preferably Sp is a spacer group selec;ced from -CHz-, -CH(CHs)-, ~C(CH3)z~,

*
rl

~CHCH,- and E Most preferably Sp is ~CHz-. .

15
o




b) -CH2-; 30 c) -CH2-CH2-; and WD 2004/ 065367
PCT/ CA2004/ 000018 44 d) -CH=CH; Y2 is Oor S; 5 R6a
is defined as R, wherein said Ris optionally

Kbmbd/desdeed Wi th R80; or - R6a is coval entl ypda@desd chidis
either of Rra or Rea to fouma 5- or 6-nenbered

heterocycle; Q is aryl, Het, (Cl.6)alkyl-aryl,

(C1%) al kyl -Het, (C1_6) alkyl-CONHaryl or (Cl.6) 10
al kyl - CONH- Het, all of which being optionally
substituted W|th R60. Y': The group Y' is defined as
0, S drccdifibd fo afiat @hierr&l dmbaiirhkrd bf HhiSlnveptiorl ¥y © ondahost
15 pr %&%pg b Ylis O Z: Preferably the group Zis
sel ect'e m'the group of definitions: 20 a) OR; c)
NCRN2) RN ;  g) NRN2-S02-11; h) NRN -SQ2-N(R'2)R'' ;.

i) NRNZ:c&@m Rio 2 Seco§ Stre?érr%d Brr@ﬂ@tmgnﬂ{f ﬁué’iﬁ@én@&ﬁd ahd L are

substi tute sai d , .inc

motbor GORITHY HrdRaie R B4 Zor e o) NG~ CRAG. $a00 o 11-
bei ng memierahiztycyc gruﬁ;&nm&mhe;dcdmdim R or Grhefrdeor@REdiechid from N,

2(7 §5 géggx%%w%gth gga or%()cglci{c]%roup is optlonaqu subs%PutedS with R%.

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, O and 8, wherein the monocyclic
group is optionally substituted with R, Most preferably said monocyclic group is a
monocyclic afomatic or heteroaromatic group. Preferred examples of such
(hetero)aromatic groups are phenyl, pyridine and thiazole, being optionally
15 substituted as described. |

Therefore preferred groups of the subformula Y [
80
" WK/B g )_\f\

Beside said preferred first and second embodimént, Y’ may also be NR" or CRZR™
20 wherein R", R™, R™ are defined as hereinbefore. Preferred meanings of R", R*2,
R™ are independently H-or Cy.calkyl; most preferably H or methyl. -

L
25  According to a first embodiment the group L has one of the following meanings:
a) Crealkyl, (Cag)cycloalkyl, Cysalkyl-(Cas)cycloalkyl, (Cae)alienyl, all of which being

optionally substituted with R®; or

| b) if Y is CR™R", then L may also be H; or
30 '

!



WO 2004/ 065367 PCT/ CA2004/ 000018 45 R7bR8b 4~W~Qz
wherein Rib, R8b, Y3; Rb, W2 are defined as R7a R83,
Y2, Rea, WL respectively; and @ is aryl, Het, (Cl%)

wolyidaoessyt , (G $) al kyl-Het, (C1$) al kyl CONgadMbosRboo1s
(C1$) al kyl 5 CONH Het, al bz of which being optionally

substituted with RGO or 2 is R16 or Q2 is selected
fromthe group consisting of O Cl4-alkyl,

S-Cl_g-al kyl, Cl1.4-alkyl, C2. 4-alkenyl and

C2. 4- al kynyl all of which being optionally

subst exifit™ siOv\ihthRi@&Jso]ﬁcbmcthe case Z being defined

A T L N N

Those conpounds accordlng to this invention are

pr ef eph&di w\hwew andn%éas ?efﬁ@é‘ﬁ%h JEAHD sel ected

from-CHr, and nost
pr &f erabl y Sp |s -CHr and Yis Oor S; nost

pr ef eAaddrdingio a p?&elﬁ:ed @c%ﬂﬁbmﬂem N R R, 'N;F’NR“ the group .
- NRN3- CO- N( RNZ) RN1, NRN?- SO R

;}IRNZ COf RJI\I
N( RN 568 o pidhad OW’”grfEf’ﬂ'ﬂf?gﬁ any- het erocycl e or
het er obi cycl-e formed by RN7 RN2 and/ or RN3, and

Rbei n vy fi Dy Lzl

N( R6a ?)Rg'%wﬁE ié%u i %‘bw‘ R n%‘dt"Q‘ngﬁzR h‘ﬁ r-’iégm ‘2,0 NR™RY,
‘R78 R8a N@%‘SQZ'R or NEHORS; WD 2004/ 065367

PCT/ CA2QQ/r0 ngdaﬁy heterocycle or heterobicycle formed by R™, R and/or

R™, and R®being optionally substituted with R®; or-

b) Lis N(R™R™ wherein R* is defined as R™ and R® is:
R7 R Flzsa
: N
. ™ \Q"
15 Y
or R¥ is:
7 Ba
R R ;
w'—Q

wherein R™and R™ are each independently defined as R®, wherein said R® -

20 is optionally substituted with R® or

- ~ R"™andR™are covalently bonded fogether to form a sedond (Cax)oycloalkyt
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected - -
from O, N, and S; and sither of R™ or R™ may be covalently bonded to R%to
form a nitrogen-containing 5-or 6-membered heterocycle, wherein said

25 " cycloalkyl or heterocycle being opfionally substituted by R™; and

W' s selected from
a) a single bond;
b) -CHz
30 ¢) -CH:CHo~; and



R7a\\//Raa gzz v"" Y is Oor S; nost preferably O;
5 Zis defined as a) OR ¢c) N(RN2)R'"'; or Q)
NRN2- SO. - Rc; wherein R and R are optionally

Sahebddsseed W th R60; and 10 said RN, incl usi-p@rdiiyosco:s
het erocycl e or heterobicyclsg formed by RN and RN2,

bei ng 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 W02 wherein

R7h, R6b, Ya, R9", W2 are defined as R7a, Raa, Y2,

RO, W respectiyelgH=caxd 20 Q2 is aryl, Het, (Cl.6)

al kyl-aryl, (& _6) alkyl-Het, (d.s) alkyl-CONH aryl

or (CL.6) alkyl-CONH Het, all of which being

optional |y ¥id@wr8uted, with RBO or @ is R160 or @

Is selected fromthe group consisting of O Cl.4-alkyl,

- S Cl4-al kyl , . Ca4- al kyl , C24-al kery_l and C24-al kynyl , _—
al |8 of whi dh" BekefirpdastR owherip seidiittis erttosally spbstifjtedwith R™; or .

R160; 1n the £QblMMI) BondRliad SifHePek FI* SIS ik 8 EPEBI e mbered
according to,this invention are described nore -

speci fi cal INFEYFI9004/ 065367 PCTI CA2004/ 000018 47

Q' is aryl, Het, (Cy.6) alkyl-aryl, (C1.s) alkyl-Het, (C1.¢) alky-CONH-aryi or (C1.s)
10 alkyl-CONH-Het, all of which being optionally substituted with R®.

The group Y! is defined as O, $ or NR™, wherein R™ is H or (Cy) atkyl; most
15 ' preferably Y'is O. .

7
Preferably the group Z is selected from the group of definitions:

20 a) ORS

) N(RVRM;
g) NR¥-S0RC;
_ h) NRY-80,NRMRM:; or
- ) NR¥-CO-R%
25 . wherein R® and R° are optionally substituted with R®; and

said R, including any heterocycle or heterobicyclé forméd by R and R™, being
optionally substituted with R®™; '

‘or Z is OR™ or N(R®™R®™ wherein R™ is defined as R™ and R® is: -

9h
R R 'i{
, AN
30 " Y

orR™ is:

QZ



A first group of preferred conmpounds according to this
invention is defined by fornmula Mo RN2 0 RNL N R4a O
NZ1lla RZ\ ~ Ra Ra Rd4b wherein RN, including any

webtespesset € formed by R and RNZ, is opti onghddazedmeeoos
substituted wth Rao; and 4sis defined as a) OR «c)

N(e2)R'"'; or 10 g) NRN2-SQZ-Rc; wherein R and Rc are
optionally substituted with R60; and, said RN,

i ncl udi ng- any heterocycle or heterobicycle forned by

RN and RN2, being optionally substituted wth R80;

‘or 15 Z is N(Rsb)R6b wherein Rgtt R¥ defined as R'2 and
Rob is: -R7b Feb Rab N\@ or . L.S; &b Ran W, z

20 wherein R7b Rab Y3 Rsb W2 are deVined as R7a, Roa,

Y2, Roa, W respectively; and Q2 is aryl, Het, (Cl-6)

. al kyl -aryl, ?Cl.s)al kyl -Het, (Cl-6) al kyl-CONH aryl or
( Ol - 6wvherind/P,-RENE- RBW &k defifedwkiR‘h R Y & It irepattively; and

subst gk it 00 Mt (&, Byi-ary, (Cy.0) alkyl-Het, (Cy) aliky-CONH-aryl or (Cy.s) alkyl- -
5 CONH-Het, all of which being optionally substituted with R*®
or@®isR™ - _ (
or Qzl is selected from the group consisting of 0-614;alkyi, S-Ci4-alkyl, Ci4-alkyl, Co.
+alkenyl and Ca.s-alkynyl, all of which being optionally substituted with R'%;,

10 Inthe case Z being defined as OR®, SO,R®, COOR® or OR™, wherein R® is defined
as above, then Y' is preferably O. ’

Sp; Y% L. Y'and Z: _
15  Those compounds according to this invention are preferred, wherein :

Sp is a spacer graup selected from ~CHg~, -CH(CHs)-, -C(CHa)z-,

-CH,-CHy~ and ‘5Z .+ i mostpreferably Sp is -CHz-; and
"Y' is O or 8; most preferably O;
20
L is N(RRM, NR™-N(R")R™, NR¥-NR“-CO-R®,
NRY.NR¥™-CO-N{R™)RY, NR™-30,-R° or NRY)OR;
said R™, including any heterocycle or heterobicycle formed by RM, R~
and/or R™, and R®being optionally substituted with R™; or -
25 . .
L is N(R™)R™ wherein R™ is defined as R'™ and R® is:
R™ Rr® [Ia‘.-'lla
%{N\a‘
. Yz )

or R is:



WO 2004/ 065367 PCT/ CA20041000018 48 or 2 is Rt 60 or
@ is selected fromthe group consisting of
OCl.,-alkyl, S-C44-alkyl, Cl4- alkyl, C2..4-alkenyl

WoGodedssol Kynyl, all of which being opti ongloldazeesmonois
substituted with R 60; 5 4 second group of preferred

conpounds according to this invention is defined by
formula |.1lb Rea RNORIa O1l.1b NZR21/ RS R3
4b 10 wherein Rsa is defined as R\N2; 15 R6a is '
defined as R7a Réa Réa N QL IYI2 or Réa is: R7a Rsa
20 wherein R7a, R6a, Y?, RG6a, a\\kf2ar e defi ned as

herei nbefore; Z is defined as a%m@'

Y'. s OorS; most preferably O;

5 2z isdefinedas
a) OR% _
c) NRR™; or
g) NRY-S0,-RS;
wherein R? and R® are optionally substituted with R®; and
10 said R™, including any heterocycle or heterobicycle formed by R™ and RNZ,.
being optionally substituted with R or

z is N(R®)R® wherein R™ is defined as R" and R® is:
15 . orR%is:

wheréin R™, R®, Y%, R*, W2 are defined as R™, R*, Yz, R®2, W
respectively; and |

. 20 Q7 is aryl, Het, (C1.5) alkyl-aryl, (Gs) alkyl-Het, (C1.5) alkyl-CONH-aryl or {C1.5)
aliyl-CONH-Het, all of which being optionally substituted with R*®
or Q%is R™ _

_or @*is selected from the group consisting of O-C1.4-alkyl, S-Cr.4-alkyl, Cps- -
alkyl, Coy-atkenyl and Co4-alkynyl, all of which being optaonally substituted
25 with R*";,

Inthe following, preferred groups of compounds according fo this invention are
describéd more speclf caﬂy :




WD 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
Wweoledmess61 € or heterobicycle formed by RN  frandelBhNdoo1s
bei ng optionally substituted wth R60; or Zis
N( R8b) R6b wherein g56 is defined as RN2 and R6b is:
R7b ab Rsb ~N\Q . Y9 or Rab is: R7bR8b 10 7z ""~Qz
wherein R7b Reb Y3 Rsb W2 are defined as Wa, Raa, Yz
Rea W' respectively; and @ is aryl, Het, (Cl-6)
al ky| Adirstigroupef p@ferst kgnpdimts a¢Giding lalﬂlngr InvéIﬁNhhsadeﬁhed by
15 or sdralief)igal kyl - CONH- Het, al |l of V\,hl ch being
optionally\_substituzted with R60 or '@ is R160 or 2
Is selected from gﬁe gy oup consisting of. O Cl-4-al kyl,
S-Cl.a- al kyl i Cld-a yI C24- al kenyl and C2
a- al kynyl , FF “of belfgg 20 @ptionally
substltuted W|th R160 A thjrd grjpup of preferred
conpounds accordi ng tonthi entop ildadefined by

: PCT/ CA2004/ 000018 50 Q

wherein RM, including any heterocycle formed by R and R™2, is optionally
5  substituted with R®; and :

'z is defined as
a) ORS
¢) NRYRY; or
10 g) NRM-80,-R%
wherein R® and R® are optionally substituted with R*; and,
said R™, including any heterocycle or heterobicycle formed by R™ and R,
being optionally substituted with R®; or

15 Z  is NR™R® wherein R® is defined as R™ and R® is
R R l?gb
N\ 2
Q
or R™ is:
' R™ R
e
20 wherein R, R®, Y®, R®™®, W? are defined as R™, R®, Y2, R, W'

respectively; and .
Q*is aryl, Het, (Cy.) alkyl-anyl, (Cy.c) alkyl-Het, (Cy.0) alkyl-CONH-ary! or (Cs.5)
alkyl-CONH-Het, ail of which being optionally substituted with R®®



[l O RONz 1l.1lc R\ I j R Rs Rob wherein Ris
optionally substituted with R60; and Z is defined as
5a) OR c) N(RN2)RN ; or. 9) NRNZ-SO2-Rc, wherein R
Wood3/0e4367 optional |y substituted with R60; anecdhéhoons
RN , including any heterocygl e or heterobicycle forned
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 ROb \QZ Y3 or R6b is: R7b R6b

Q@ 15 wherein RIb, R6b, Ye, R96, W2 are defined as

R a, Roa, YXrGQita W respectively; and Q is aryl,

ot IR), b Bt et oDordthatfior B B, 5 ot 1
whi.ch bei ng: %%’ﬂ-l%ﬂ'&lkpﬁwl §be§t4'%|mnéfdaﬁ/\ﬁift\ﬂrhi0hF@@TQ@PM@“YSubSUfUted
R 6 with R™®%;,

5
A second group of preferred ’compounds according io this invention is defined by
. formuia L.1b , ‘
RBa
Y lib
10
wherein
R®™ s defined as R™;
15 R®  isdefined as
R?a RE"‘ |1253
\QKWN\d
Y2
or R% js:
%
20 ‘ wherein R™®, R®, Y2, R®®, Q', W' are defined as hereinbefore;
Z is defined as

,a), ORO;



or Q2 is selected fromthe group consisting of

O Cl4-al kyl, S-C, 4 WO 2004/ 065367 PCT/ CA2004/ 000018

51 al kyl, C1.4-al kyl, C2-4-al kenyl and C24-al kynyl

Wd 200f0sxdaf ch being optionally substituted viddraBdfaRioos
5 A fourth group of preferged conpounds according to
this invention is defined by fornula 1.1d OR4a ON Z
l.1d 26 R3 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
het er obi cycl-e fuyrm@ﬁz)ﬂﬁ'ﬂ ,  RN2 and/or RN3, and Rc
bei ng opti onal st tad ed with R60; 15 Z is defined
as a) OR «c¢) !ﬁéRﬁl\B %@TF&H‘ g) NRNZ- SO2-R; 20 wherein
R and R are optihersi R?/amijﬁ‘%arletqnti@'@ﬁw\ﬂtbﬁtlt%éWlﬂa a5 d
RNI, . i'ncludin I Gormed by RM
f or med by RN %aﬁj rIilgt't"‘&{)ebl ng h%teﬁcgﬁgbﬁg&é}bmsyté{et utme y‘
wi 8h R60; -or Zﬂﬂé R@BQR@WW%!"H“%@)WI"% i ned as
RN2. and R6b is:

Z  is N(R®)R® wherein R is defined as R and R® is:
9h

R™ gh i}
' ‘2&(”\&
. YS
or R is:
b RtP

10
wherein R7%, R®, Y%, R™, W? are de_ﬁnéd as R™ R™, Y2, R%, W'
respectively; and

. ‘ _ QZ is aryl, Het, (Cy.) alkyl-aryl, (C1.) alkyl-Het, {Cy.5) alkyl-CONH-aryl
- 15 or {Cq.¢) alkyl-CONH-Het, all of which being optionally substituted with

R L ’
or @?is R'®
or Q? is selected from the group consisting of O-Ci4-alkyl, S-Cy4-
alkyl, Cys-alkyl, Cos-alkenyt and Cos-alkynyl, all of which_ being

20 optionally substituted with R'®;.

. A third group of preferred compounds according to this invention is dgﬁned by
formula L.1¢
25 '



7b R6b R6b R25 1'3 N\, , WD 2004/ 065367

PCT/ CA2004/ 000018 52 or Rab is: R b Rab Q2 wherein
R7b, .Rab, y3, R b, W are defined as R7a, R3a, Y2,
Woxpoah643espect i vel y; 5 and Q is aryl, Het,pcafdazfyooc01s
al kyl -aryl, (C14) alkyl-Hetq (Cl.e) al kyl-CONHaryl or
(C7.6) alkyl-CONH-Het, all of which being optionally
substituted with e or Q@ isR a6 or 2 is selected from
the group consisting of O C9.4-al kyl, S CIL.4-alkyl,

Cl4- 10. al kyl, C24-al kenyl and C24-ai kynyl, all of

whi ch being optionmsl Ig*2substituted with R60; In the
fol I owi ng, those dteflerr definitions of the groups L
and Z whi ch weRe— ribed gs preferred

herei nbefore are flprmulat&d i nRore Getail. L: In the
case Y is 0, SorCNRll, L n.S :
N(RN2) RN, NRN3- N( RN2) RN /
NRN4- NRN3- CO- N( RN2) RN
wherein RN2, RN3 RV are e
(C2.4)al kyl, (Ca.6)cycloal kyl
(C1_3)al kyl- (Ca: 6) cycl oal I&I , of which bei ng
optionally substituted with Cl4-al kyl, 25 hal ogen,

car boxy or | 4)al.koxycar bonyl ; and/gr wherein said
al kyl , cycl g’E?rﬁVI%d? OQ%R%B'-SH%'I’“B%H&“N%B R preferably
not the CGatomthereof directly bonded to the N-atom

is optionalby s j d with hydroxy, am no,
~‘NH( C14- al k?u ), Lﬁ%ﬁg&gﬁ-&% kyl)2 and/or - O (Cla-al kyl);
5 a :

gndently H, nethyl,

¢) NR¥RY; or
g) NR“.80,R% : _
wherein R® and R are optionally substituted with R*; and
. said R", including any heterocycle or heterobicycle formed by R™
10 and R™, being optionally substituted with R®; or

Z is N(R*™R® wherein R™ is defined as R™ and R® is:

' %b
R R® Fli

orR®is:
15
wherein R™®, R®, Y®, R®™, W2 are defined as R, R®, Y2, R® W'
respectively; and _ .
_ Q* is aryl, Het, (Cy.q) alkyl-aryl, (C1.¢) alkyl-Het; (C1.0) alkyl-CONH-ary!
20 , or (C1.5) alky-FCONH-Het, alf of which being optionaily substituted with -
RBD ' , .

or &% is R'®°

or Q* is selected from the group consisting of O-Cys-alkyl, 8-Cy.4-



30 RN is H nethyl, (C2.6)alkyl, (C3.6)cycloal kyl,

(C, .3)al kyl - (C3.6)cycl oal kyi, benzyl,

(C2. 4) al kyl - phenyl, phenyl, Het or (Cl-4)alkyl-Het;
vhienei@sahl of said nethyl, alkyl, and cycl opds¥fAroosmmo001s
groups are optionally substsituted with' hal ogen,

Cl. a-al kyl, carboxy or (CLl.4)al koxycarbonyl, CONH2,
CONH( C, 4- al kyl ), WD 2004/ 065367 PCT/ CA2004/ 000018 53

. CON(C1. 4-al kyl)2; and/or wherein all of said al kyl,

and cycl oal kyl groups, but preferably not the C atom
thereof directly bonded to the NNatom are optionally
substituted w thmﬂﬁim@%ﬁyb Cardifkeny! andNH(@lkyd,alll lof which being .
-N(CL. 4- al kyl') 2o@RdaRsulstb it gwd) ; -and 5 in the
‘case a) of a group N?rRNZ RN1 the . slbstituents RNl and
RN2 or b) of a group NRN3-N(RN2) RN the sdbstituents

RN and RN3 or R* and RN2 nay be coval ently bonded

togett - +6-_or 7-nenbered saturated o

0% n2bulrBoralb iy Bmedlinds AR oRa s & ikl ey by
| or Jomwiedrigat ons or a 8-, 9-, 10- or 11-nenbered
saturated or unsaturated heterobicycle which nay have
additionally from1, 2 or 3 heteroatons, whereby the
heteroatons are s ected from O, N, and S; and 15
wherein Het ik 5- 4, 6- o 7- menbered, preferably

5- or 6-nenbered, 3 group which contains |

yclic

&4 nonocylldi ¢ group; and
p] heterocycl e, heterobicycle
pSthRfited '20 by | to 4 '
&y selected from - | to 3

"or Net is optional
"substituents indepgpde

substituents sel ecfed f?om hal ogen; - one of each
substituent selected-from NO2, cyano, azido; and -1
to 3.substituents selected from (Cl.4)alkyl, hydroxy,
O (CL. 4) al BYF"®™ami no, - COON" .- COO(CL. 4) al kyl , . CONH2,
CONH( C1. 4-al kyl ), CON(CL1. 4-al kyl )2, - NH(CL. 4- al kyl"),

o ol 51 - ek BB At R0

NRY.NR™.CO-NR"RM or NRMOR®; ,
sald RY, including any heterocycle or heterobicycle formed by R™,

R andfor R™, and R®being optionally substituted with R®;
15

Z is defined as
‘a) ORY
¢} NRYRM; or
g) NR%.SO,RS; _
20 wherein R® and R° are optionally substituted with R®®; and
said R", including any heterocycle or heterobicycle formed by RY*
and R"?, being optionally substituted with R®"; or

3

4 is N(REJR® wherein R® is defined as R™ and R® is:
R R l?sb

. N .
' . ~ Qa
25 . ¥




(Cl.4)al kyl -OH, -(CL.4)al kyl =0 (CL. 4)al kyl,

-(C14) al kyl - COON, -(C1.4)al kyl COQCL.4)alkyl,

-(C1, 4)al kyl -CONH2, -(Cl.4)al kyl -CONH(C1. 4-al kyl ),
whoddabdsy! - CON(CL. 4-al kyl) 2, -(CL.4)al kyl p@giEMe4000018
-(C, 4)al kyl -NH(C1. 4- al kyl )s2 - (CL. 4) al kyl - N( C14-

al kyl )2, 30 wherein the al kyl -groups nay be

substituted with hal ogen; and wherein the

N- pi perazi nyl -group may be N-substituted with

Cl4-al kyl, (C.)cycl oal kyl or :

(Cla) al kyI (Gmcycloal kyl. I'n the above described
preferred case, offRgisein Y is O, Sor NRlI1 and L is 35
N(R112) R111 the substituents hawe st preferably the
fol |l owi ng neani ngs: WO 2004/ OGWCT/QQAZOOM 000018 -

54 RN2 is H, nethyl, (C2.4)alkyf, (@3%)cycl oal kyl or
(C13) al kyl - (C33) cycl oal kyl, all of which being
optionally. substituted w't h C13-al kyl , hal ogen,

carboxy or whefeln Fﬂ’)’%"koﬁﬁﬁrwoéwdef @acysm‘fa WW'H““ W'r&’spectivety,
al kyl, cycl oal kyl or al cycl oal kyl, 5

pr €t er abl y Bt the C—atomthereof di rectly bonded to .

the N at omQ"’ussaryipﬂétl, @:;qa)ldllw-wb@.b)falkyﬁﬁbtwmb atkyld]:mﬂe-zagll or {C1.5)
am no,

cal kyl ) "R éoﬂ’lét 6 el o %g’i BEing, ?pl% %ﬁ?)‘%ﬁﬁ'g’l“"‘&r ‘W‘;ﬁ

(C13) al kyl o('Q‘Z'B)Rfffcl oaI kyI benzyl 10

(C2-4) al kyly; ahfé%}é[?c eﬁﬁBng&E&é&@fstﬂ%ﬁ’#F%ﬂm " Nalkyl, Coe

t he net hyl ar é

substitut e@uw Pm@}l/aw!eanvéﬁwaﬂsms@ @& af whiely lnﬂm/onwnaﬁy substituted
(CL-4) al koxyagroonyl, CONH2, CONH(CL1.4-al kyl), -

CON( C1. 4- al kyl') 2 and/or wherein said al kyl, but
preferably not the Catomthereof directly bonded to

the N-atomy is optionally substituted with hydroxy,

am no, - 4: )2 and/ .
0. (ct YRRl L boprha abhaihts B Y ko PERAEE picn were
un#at uq‘ea@!md@s preierred@erambemrn'ﬁ@rr@@ted iprofedeitily 5-
or 6-nenbered, nonocyclic group which contains 1 or 2
het er oat ons selected fromN, 0 and S, wherein.a
benze ring my be 20 fused to the nonocyclic group;
~and whette cass 3P B QisanWR'YLasIpordeéfarapyycl e,
heterobicycle or Het is optionally

20 NR™)RY, NR¥-NRMRYM, NR™-NRY™-CO-R®, NRM.NR™.CO-NR™)RM,

 NRM.50,-R® or N(RM™)OR®; wherein

R, R, R™ are each independently H, methyl, (C,.5)alkyl, (Cas)oycloalkyi o
(C1a)alkyl-(Cs)cycloalkyt, all of which being optionally substituted with Cy.a-alky),

25 halogen, carboxy or {Cs.4)atkoxycarbonyl; and/or wherein said alkyi, cycloalkyl or
alkyi-cycloalkyl, but preferably not the C~atom thereof direcily bonded to the N-atom,
is oplionally substttuted with hydroxy, ammo —NH(C1_4-a{kyI), -N(C14-alkyl)2 and/or -
O- (CM'aiky‘)

30 RYis H, methyl, (Coe)alkyl, (Css)cycloalkyl, (Cra)alkyl-(Cas)eycioatkyl, benzyl,
(Caog)alkyl-phenyl, phenyl, Het or (Cy4)alkyl-Het; ’
_ whersin all of said methyl, alkyl, and cycloalkyl groups are Ophonally substituted with -
halogen, Cy.s-alkyl, carboxy or (C1.4)alkoxycarbonyl CONH,, CONH(C1,4-a|kyE)



substituted by 1 to 4 substituents independently
selected from -1 to 3 substituents selected from

hal ogen; 25 - one of each substituent selected from
We2oosm¥9; azido; and -1 to 3 substituents sghe€iBshonoos
from _(CLl. $)ai kyl, hydroxyszO (Cl )al kyl, am no,

-000H, -COQ(CLl.4) al kyl, CONH2, CONH(C14- al kyl),

CON( C14- al kyl)2, - NH( Cl. 4-al kyl), -N(ClA-al kyl) 2,
N-pyrrolidinyl, N piperidinyl, N norpholinyl,

N-t hi onor phol i nyI N- pi perazi nyI , -(C1.9%)al kyl - OH,

- (CL. o &i‘j_al@ af al kyl, -(C, . 4)al kyl - COON,
-(CL., C14alk[y -(C, 4)al kyl - CONH2,
-(CL. i of s 1arpcg[pg§lh)t groups, but preferably not the C-atom thereof

( Cl- d)redtlkjabnc@@lw ﬁb%—ﬁbhybr)e%ptlor{aﬁiils%)sﬁht@ WitR Ay ¥8xy, amino,
-( C14;j%lﬁ¢<d§1‘ E‘h{!gﬂg%f'ﬁw}%ng}gd[g%‘q “Snrafipy AfAKyI - groups.

may be substituted with hal ogen; and wherein the

N- pi p@{mgbggél group may be N-substituted with

Cl4- aI cl oal kyl or

(C13) ) pew SoER é&@ﬁ“‘? aspbsitani ot ano Be7

PCT/ CAR@04 409 QIRS"'—NW'Z)&M He Bﬁ%nfﬂ@ﬁis RN o iBee 3k RY o g

SO r di n t he Iatter enbodi nent

h
vory BerPe PP honh SRl mid §- eeardmeborad patgred or

H,T0nethsetyrated hyterocysigwhiply may hayer aidifbpalie ¥ @k 0 rhé@mdtorﬂm‘l' as8- 9,

cycl oRp.apyh s 'ﬁférr@r%rercrje éa{l;hr?tea 5{ %&F{uﬂte%e%&gling%}e% |%l”br)|;ﬁy have

is selected

1- met R9¥ang|h¢from 3,2 frmrgat@rpwwhe(emmaﬂmrgapmyp;e selected from

"(CA7) oyl o &ehaet hyl -, (C47) cycl oal kyl et hyI 10

(CA7) cycl oal kenyl, (C47)cycl oal kenyl net hyl -

'(CA7) cycl oal kenyl et hyl -, HCy-, HCy-nethyl -

HO§- ewhgiein Hddésrer 44, 5-, G-pisréhyémbérydi -preféiablgiﬁybrﬁmbhhbred &ﬁ@hocychc

Het ar yloup itk leontah®§ % FQ r]':ete}éatéy_llﬁ%lﬁélg*ed f?on"?Rl 'ﬁ%t gﬁerﬁm a

or 6-[renpered nonoc contar
het er 817618 NagMaLee S‘P‘? @rﬁ\womcaﬁ@ agupt andahi ch a
benzene ring may be fused; and

wherein said phenyl group; heterocycle, heterobicycie or Het is optionally substitufed
20 by 1 1o-4 substituents independently selected from:
' - 1 to 3 substituents selected from hélogen;
- one of each substituent selected from; NO., cyéno, azido; and
" -1 to 3 substiiuents selected from: (C,.4)alkyl, hydroxy; O-(Cy.4)alkyl, aming, -COOH,
~COO(Ca4)alkyl, CONH,, CONH(Cy s-alkyl), CON(C.-s-alkyl)s, -N'H(Cm-alkyl), N(Cy4-
25 alkyl)s, N-pyrrolidiny[, N-piperidinyl, N-morpholinyi, N—thiomorphdlinyl, N-piberazinyl,‘
' ~(Cr.4)alkyl-OH, -(C1.4)alkyl-O-(Cy.q)alkyl, (C1.4)alkyl-COGH, -(Cy.4)alkyl-
COO(Ci4)alkyl, -(Cy.4)alkyl-CONH,, - ~(G14)alkyl-CONH(C.4-alkyl), ~(C1.4)alkyl-
CON(C.4-alkyl)s, -(Cy4)alkyl-amino, (CM)alkyi-NH(CM—alkyl) -(CM)alkyl—N(C14~
atkyl)s, :
30  wherein the e_zlkyl~grou_ps may be substituted with haiégen; and
whereln the N-piperazinyl-group may be N-substituted with Ci4-atkyl, (Css)cycloalkyl
or (Cya)alkyl-(Cas)cycloaikyl.

In the above described preferred case, wherein Y0 is O, S or NR™ and L is
35 NRR"the substituents have most preferably the following meanings:



20 HCy is a 4-, 5-, 6- or 7-nenbered saturated or
nmono- unsat urated heterocyclic group which contains 1
or 2 heteroatons selected fromN, 0, S; and wherein

dld 2084es3k£ycl oal kyl, (CA7) cycl oal kenyl, pherydr@i04R8001s
Hetaryl and 25 HCy are opkionally substituted-by 1 to

3 substituents independently selected from -1 to 3
substituents selected fromfluorine; - one of each
substituent selected from chlorine; brom ne, NO2,
cyano; and - | to 3 substituents selected from

met hyl, ethyl, n-propyl, i-propyl, 30 cyclopropyl,

cycl oyl is f@%ﬁét%%%ﬁém lfe;q%@%&kéasié){?éﬂqcﬁ)glﬂﬁl(os_s)c@%kyi all of

COQ( C1. 3) al kyl
CON( C13- al K¢ ?/ Qemgﬁpﬁnggally substituted with 01.3-alkyl halogen, carboxy or

- NH( C14- al I(tymaikoa@d(a%na &rldkoy hvhérem%ﬁi smme c@kﬁll@mrlafkymycloalkyi
oot onal 1y b aENBH A Cietam ItFeeliRisty BRodogls DeAge, o
CH2NH( CL. Dailqnglllsosube:tﬁmw @ith bydwBy. 20040, 981386 Falkyl), N(Cr-alkyl),

PCT/ CA2004/an}Q,O_b3 Cé—@l%\lky' ) 2,+ carboxy,
(C, 4) al koxycar bonyl H2, CONH( Cl4-al kyl ), CON( Cla-

al kyl')2; and/or, preferably-.or, any Gatomin

g pogln rgﬁl‘ Ion it rﬁethfl e(c%)taf?? gdcﬁﬁéycbblﬁy!,q()?gﬂkwg@}%m 1,ibenzyl,
ol o NG BBy, Hgant (6 e Pk Yhorain tio,eti s gho

to this prefoeps e oandmdy suhatituted eftie Creak lalgoke,atboxy dre
group L areg, N . N X . '
N R —NRZ ,\I?%J!N o&l{cﬁﬂgngﬁo%? WR&J\!IKVM(&E&\R%& 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(Cy.s-alkyl),
15 ~ -N(Cy-alkyl), anidfor ~O-(Cr-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, O and 8, wherein a benzene ring may be
20 fused to the monocyclic group; and

wherein said phenyl group, heterocycle, heterobicycle or Het is opfionally
substituted by 1 to 4 substituents independentiy selected from:
- 1 to 3 substituents selected from halogen;
25 - one of each sdbstiﬁuent selected from: NO,, cyano, azido; and

' " . -1to 3 substituents selected frofn.:_‘(CM)a_[kyl, hydroxy,uQ-(Cg)a{kyI, amino, .
-COOH, -COO(Cy.4)alkyl, CONH, CONH(C,.4~alkyl), CON(Cs-alkyl)s,
-NH(C,.s-alkyl), -N(Cy.s-alkyl),, N-pyrroliginyl, N-piperidinyi, N-morpholinyl,
N-thiomorpholinyl, N-piperazinyt, <{(C1.4)alkyl-OH, ~(C1.4)alkyl-0-(Cy4)alkyl,

30 «(C1.4)alkyl-COOH, <(C14)alikyl-COO(C1)alkyl, —(CM)aIkyl—CONH2, ~(C1.a)alkyl-
CONH(C1.4—all§y!), “Cra)alkyl-CON(C4 4-alkyl)s, -(C14)alkylfamino, ~(Cig)alkyl-
NH(C1.4-alkyl), +(C1s)alky-N(Cy_4-alkyl)s,
wherein the alkyl-groups may be substituted with ha’lbgen' and
wherein the N-piperazinyl-group may be N-substituted with C1_4-alkyl

35 - {Cse)eycloalkyl or (Cq.s)alkyl-{Ca.g)oycloalkyl.



N COOR - INCONR2Z OR OR a~IOR N COOR N CONR2 N COCR

WD 2004/ 065367 PCT/ CA2004/ 000015 57 OR OR OR OR OR -

N CONR2Z NCOORL NCONRZ NN"RRN JC - OR N COOR
WoRIRIZ N COOK N N CONRZ OR wher ei n eachpdgé So04/000018
i ndependently H, nethyl, etshyl, n-propyl, i-propyl or
cyclopropyl; nost preferably Hor methyl. 5 In the
above described preferred case, wherein Yois 0,.S or
NR' and L is NRN2)RN wherein RN2 and R'' are
covalently bonded together to forma heterocycle, the
foll owi ng neanings are nost preferred: 10 RN2 and R’
are coval ently bonded together to forma heterocycle

sel ected from azetidine, pyrrolidine, piperidne,

pi per aBdtmB.* andRYhoky aleo beé ki, sorthepihisl-iNMg, .
honopi peri di ne and honopi per azi ne;- wherein said

pi perazi ne and honopi perazi ne may be N-substituted

wi th Assordinge thiyatter eraodimentoryairafgiredoneanings for R™ are selected
CL. glal o H( ey Coteh, eadrky,i- , '
het er oc cli(%s ar& %ﬁ%ﬂﬁ%%%ﬁ’%ﬁp ?taﬁ?'ggckga{/opyimethyi, n
(C3. e)RAHAGLTIR)H methyt and. — ~ : :

RM s selected from methyl, ethyl, n-propyl, i-propyl, 1-methylpropy!, 2-
methylpropyl, (Ca7)cycloalkyl, (C.r)eycloalkylmethyl, (Cor)cycloalkylethyl-,

10 (Cyr)cycloaikenyl, (C.r)cycloalkenyimethyl-, (C4r)eycloalkenylethyl-, HCy-,
- HCy-methyl-, HGy-ethyl-, benzyl-, phenylethyi-, Hetaryl-methyl- and Hetaryl-
ethyl-, : :
wherein
15

Hetaryl is an aromatic 5 or 6-membered monocyclic group which contains 1
or 2 heteroatoms selected_ from N, O and S; to which a benzene ririg may be
“fused; and

20 HCy is a 4-, 5-, 6- or 7-membered saturated or monb-unsatura’ted
heterocyclic group which contains 1 or 2 heteroatoms selected from N, O, S:
and )

_ wherein all (C4)cycloalkyl, (Caz)oycloalkenyl, 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, NOs, cyano; and
- 1 fo 3 substituents selected from: methyl, sthyl, n-propyi, i-prépyl,

30 cyclopropyl, cyciobutyl, cyciopéntyl, hydroxy, Cys-alkoxy, -COOH,
‘ ' -COO(Cr.glalkyl, CONH,, CONH(Cy.s-alkyl), CON(C1.s-alkyl)s, amino,

NH(Cy.s-alkyl), -N(Cys-alkylp; and

the C-atom in a-position to the N-atom (of the group N(R"RM) is optionally
35 B 'SUbSﬁtUted with methyl, CH,OH, CHoNH;, CHNH{C4 a-alkyl), CHN(Cy.a-



(C1.3)al kyl -(C3.e)cycl oal kyl, HCy or Cl1. 3al kyl - HCy,
wherein HCy is selected from azetidine, pyrrolidine,

pi peri dne, piperazine, norpholine, WO 2004/ 065367

Wo bosaRef3g4/ 000018 58 thi onor phol i ne, honopiRendShilRooes
and honopi perazi ne; and whggein said heterocycles,

i ncl udi ng an optional alkyl-, cycloal kyl- or

al kyl cycl oal kyl - group and/or HCy or Clsal kyl - HCy

group, -are optionally 5 substituted by 1 to 4
substituents independently selected from | to 3
substituents sel ected fron1ha|ogen and (ClA)al kyl; one

f h -
oS o Rhk BBk L SRERSHEA DB, CHRE, o6 Boncre
O (C -4)al Wzvaaﬁﬁomrefermr - COO( C, 4) al kyl , CONH2,

CONH( C14- 10 al kyl), CON(Cl4- al kyI )2, -NH(Cl_6- al kyl ),

- N ral k
LCT ) al kPG papon b i Noptony tef g oree KRR Is optialy
- (€1. a) al ksubsiERR Gith AQcﬁdaﬂyyCm-aH(&!l ~aflirdd, M(c@@blk@) or -N(Cy.g-alkyl)a.
- (CL. $) al kyl - CONH( C1. 4- al kyl ),
-(CcA) al kyl - CON(C1. ral kyI)2 (Cl-4)al kyI am no,
-(G -4)al kyl - NH( C14- al kyl ),
- (CL- Adlrding tbm(l&refgen%h lé}ﬂb)aalmengﬂ %@ﬁ)&:ﬁl@‘fjes of the,group L are:

al kyl - groups nmay be substitute

According to™gfi s preferred enmbadi nent pH#eHed
exanpl es of the group L are: A COK C N -
RO dCOOR dCONR2 N' CONR2 N N OR RO, NJ "N K

R-N", N WO 2004/ 065367 PCT/ CAZ 04/000018 59
\/ \7 '\T(

~,~—COOR < ~—CONR,

N . N . OR
o i
. | N
NR, _ _R
. - - N
\NI. N R \N/O
e ' ’ L L o
\NJ\/)\I “R

N” YCoorR - N7 MCONR,

OR

OR : OR

a\ll COOR \ixll CONR, N7“CooR



ORCOOR NN CCNN CONR2 9COOR aNCONR2 N OR M COK
CONR2 ONCN i R COOR CONR2 CND CN~ N~ N N wherein
each R is independently H nethyl, ethyl, n-propyl,
wdPseRs369" cycl opropyl; nost preferably H T/CAZ004/000018
methyl.. 5 According to anagher preferred enbodi nent
wherein Yis O and L is ORea, or wherein Yis O or S
and L is N(Rsa) Red wherein Rya is defined as RN2, and
.Rea is defined according to the foll ow ng subfornul a:
V\D 2004/ 065367 PCT/ CA2004/ 000018 60 R7 8a W ~-QL
wherein R7a i sz i%Fed as H, GBONH2, (Cl. 8) al

(Ca )cycloal k Cl-4)al kyl 5 )cycl oal kyl ,

(C2-6) al kenyt’, Saryl, Het, (C1. aryl , ,
(CL. 4)alkyl LHet; all of whicf are oﬁFu onal | y OR
subst i t ut &g \/@QNRZR6O and OE or (Cl-4 ngr

10 Rea a Rea are coval ent]y bonded togeth [to ?%

a (Ca-7)cycl oal kyI or a 4, 5- ore-

: R "
. N M
L \ , 1 .
‘ OR
\bli COOR \'hll CONR, " N Mcoor
R
N
|
=/~0R
N7 UCONR,

wherein each R is independently H, methyl ethyi n- propyf r~propyl or cyclopropyl;
most preferably H or methyl

In the above described preferred case, wherein Y° is O, 8 or NR" and L is
N(RMR wherein R™ and R™ are covalently bonded together to form a heterocycie,
the following meanings are most preferred: '

10 and R are covalently bonded together tc form a heterocycle selected from
azetidine, pyrrolidine, piperidine, plperazme, morpholine thiomorphotine,
homopiperidine and hormopiperazine;

wherein said piperazine and homopiperazine may be N-substituted with
5 Ch4alkyl, {Cas)eycloalkyl or Cy_4alkyl-(Css)cycloalkyl; and

- wherein said heferocycles are optionally monosubstituted by (Cs s)cycloalkyl,
(C1a)alkyl-(Cag)cycloaikyl, HCy or Cy.aalkyl-HCy , wherein HCy is selected
from azetidine, pyrrolidine, piperidine, piperazine, morpholine,



menber ed heterocycle having froml to 3 heteroatom
selected from0O, N, and S; and when L is N(Rea)Rea
either of R7a or Rea may be coval ently bonded to Rya

W8 2004@cdspf M @ ni trogen-containing 5-or 6- ”E'Ijﬁfc%gommnoo]s
het erocycl e, wherein said sgycloal kyl or heterocycle

bei ng optionally substituted by R150; and W is
selected from a) a single bond; 20 b) -CH2-; c)
-CH2-CHzZ-; and d) -CH=CH; wherein the al kyl ene and

al kenyl ene groups according to b), c¢) and d) may 25 .-
be substi tigib@erphbiing, Ko@ilop?p)enah@yﬂud hddlopigeraxingl adp of the
subfornmula Illa Qla Qlb) Qlc Rlg Illa ~930v\/nere|n
WD 2004/ 065367 PCT/ CA2004/ 000018 61 QL is ary

Het aryl, (WBkrd) sdikdtemeydesoincl(dig 8) a}btmalem,amwalkyl- or,

22,2 Do B ol .0, PR & kbt

andl 5 R g atbsfs@tbtéb! bto 4 mﬁtitppntmder@@mﬂafe e@eﬁi@%a z,
SQ2N( R162) 2, 153N B deh se 1ronﬁl%1c@1m andNtd,f!

- SoNCR, 1R e@%sm%@%?“ﬁgz 1o

- 1 or 2 substituents selected from:
hydroxy, O-(C.s)alkyl, amino, -COCH, -COQ(C..4)alkyl, CONHz, CONH(C14-
10 alkyl), CON(C.4-alkyl)s, -NH{Cys-alkyl), -N(C1.s-alkyl)z, ~(Cy.4)alkyl-OH,
~{(Cy4)alkyl-O-(Ca)alkyl, (C1.0)alky-COOH, «(C14)alky-COO(C14)alkyl,
-(C1.4)alkyl-CONHz, -(Cy4)alkyl-CONH(C,..-alkyl}, -(CM)alkyl-C'(_)N(Cwalkyi)z,
~(Cq4)alkyl-amino, ~(Cis)alkyl-NH(C,4-alkyt), -(01.4)alkyI-N(C1‘.4-alkyi)2;
wherein said alkyl-groups may be substituted with halogen.
15 '
' Aécording to this preferred embodiment preferred examples of the group L are:

Q _ O“COQR | [‘3“""00{\“12
l 1

U COOR . CONR,

L?

OR RO

CONR, [%;§ ’ T
Cf

N~ “COOH

o b



g isOorl; wherein each aryl, phenyl, Hetaryl, alkyl,

al kenyl and/or al kynyl -groups is optionally
substituted with R180; and 15 wherein Hetaryl,is an

Yo BddsSz62- OF 6-nenbered heterocycle havi ngPCl'/C&'im%nouls
heteroatons selected from@y N, and S, or

10- menbered aronmati c heterobi cycl e having 1 to 4

het eroatons selected fromO, N, and S. 20 In anot her
above described preferred case, wherein Yis 0 and L

is OR, or wherein Yis O or Sand L is N(R6) Rea
wherein R6a is defined as RN2, and R6a is defined as:

as Rea R-aR_ .1 z Il NQ Y2 the substituents
“have nost p erably one of fol | owi ng- neani ngs:
R a and Reag-are each indep 2ntly defined as R

wherei n sa R is optional]y ubstituted with R80; or
30 ‘R a and~Red are cbval en ybonded together to form
a second ( %7)cycloalkyl orfa 4, 5- or 6-nenbered
het erocycl e*having from | t% "3 heteroatom sel ect ed

from O, oWRd S; and L is N(R6a) ei t her of
R7a or- Rea nay be coval e tIy WD 2004/ 065367 ,
PCTI CA20047 000015 62 bo L o fmCONR ,
ni trogen- ¢contai ni ng 5-or 6 menber ed hetero@ycle, 2

wher ein saig cycl oal kyl ofF het erocycl e, béing
optional ly-substituted by R150; and 5 Y2 is 0 or S

RBa is definedsas R wherein sgh@rR i s optionatby
substitutg€dwth R60; or ("R |s coval entfTy Pponded to
ei ther of| R7jor RBa to f .5= or 6-ne ﬁr d

. N ’ N T ’

’ L nh
A O
Qo

N

COOR | CONR,

oI «.1;1- '

wherein each R is independently H, methyl, ethyl, n-propyl, i-propyl or cyclopropyl
" most preferably H or methyl.

5  According to another preferred embodimént wherein Y° is O and L is OR%, or
wherein Y is O or S and L is N(R®)R™, wherein R* is defined as R", and

"R®™ s defined according to the following subformula:



heterocycle; 10 QL is a group of the subformula Isla
Q12 Qb g Qlc Rilg Isla g 15 wherein 1 Q12 is
aryl, Hetaryl,.(C 3) alkyl-aryl or (C, 4)alkyl-Hetaryl;

j nyl or Hetaryl; Qlc is a bond, O 7cal
@%‘,}dﬁ’??ﬁ% . Cl.4-alkyl, C2g-al kenyl or C2. E’f&@ém‘"’"m
al kynyl; and Rlg is selected fromH CN, COOR161,
CON(Ws2) 2, 162 162 SOzN(R h, -N(R )z, OR161, SR761,
- NHCOR162, - NH CO COOR161, =NH CO CON(R162)2 NHSO2Rc;
CONHSO2R, SO2NHCO R, tetrazole, triazole and 25
CONHSO02N(R162)2; q is 0 or 1; wherein each aryl;
phenyl , Hettaryl, al k%Ja, al kenyl and/or al kynyl - groups
is optionally 30-su I'tuted with RL60; and wherein
Hetaryl is an aromat¥C 5wW6r 6- menbered heterocycle
having 1 or 2 heteroatons selected fromO, N, and S,
or a ®hgred- or 10-nenbered aromatic ‘WO 2004/ 065367

. PCT/ CR2004, { cycl | . -
het er oat o rrllg g%@%é%tsgg ¢ ro rh%r(gmkf, ﬁgﬂg'k@%%%loﬁg@b@df) ﬁ[é(yi
t o%one pr efCeslerapaliorh o Jaikanyl. 2ryl Heat lCrnaltiyl-as/, (R+)alkyl-Het; all of

wherein R yfich SRldpadaly ibssel WM k&dand th RBO. In this
. enbodi rent wherein Zis ORthe preferred neaning of R
is H Cl.4al kyl, (C3.3)cycloal kyl, -
Ct 4ai R¥A - (€8 &)(CyLgdiomlokyi , (CZ$) al kenyl, 10
(CL. 3al kyl ) phenyl, (C1.3)al kyl -pyridinyl, wherein said
al kyl, al kyl -cycl oal kyl , ' :
10 R™and R™ are covalently bonded together to form a (Csz)eycloalkyl or a 4, 5- or 6-

"membered heterocycle having from 1 fo 3 heteroatom selected from O, N,
and 8; and ' |

~when L is NR®)R®, either of R™ or R%2 may be covalently bonded to R*™ to
18 form‘a n'itrogenq:ontaining 5-or 6-membered heterocycle, wherein said
cycloalkyl or heterocycle being optionally substituted by R™; and

W' is selected from
a) a single bond; -
20 b) -CHa-
¢} ~CHz-CHo-; and
d) —CH=CH-;

_ wherein the alkyiene and alkenylene groups according o b), ¢) and d) may
25 - be substituted with (C.q) atkyl; . - e

Q'  isagroup of the subformula ilia

—q{qtl—qle—R" lila

a0 .
wherein



cycl oal kyl, al kenyl, al kyl -phenyl or al kyl -pyridinyl
is optionally substituted with 1 to 3 substituents
i ndependently selected from - 1, 2 or 3 fluorine

%%54,0%%gpts; and 15 - one of each substltu];%rsly(%mﬂ04,000018

sel ected fromchlorine, bregmne, iodine,

Cl. 4al kyl, CF3, COOR161 SO02R161, OR161, N(R162) 2i
SC2N(R162) 2i NR162COR162 or CON(R182)2, wherein 8181
and each R162 is independently H, (C1.4)alkyl,
(C3.7)cycl oal kyl or (CL.3)al kyi (C3.7)cycl oal kyI or

both R162 e gova ntI X .0 t he
it rogen G whEeh R DERM AR AL "5,
or 7-menb&@'ed is@hamgabmbtm,er ocycl e. A nost pr ef erred
meani ng ofuZ ‘a ) o
Accordi ng 1o a%o%toﬂi?%r@ al 2@%8 ér&nq]iky’ &24%6[% G

defined as N( RNB))TRN@“%erel n RNl, |ncI ud| ng any '
hef erocycl e or heterobicycle formed. by RNL and RN2, is

optionally substituted with R60. f S
oF RNL R 4 S51eok SOBrEb . RETR o §0ﬁ§%‘@‘%\§5@h&% NR)z
net hyl, (C2.4) gR%® |SRECAHDORE, NH-RY-COOR™, -NH-CO- CON(R™2),,

(O3 al kvl ( oo SeEloRlIN ol Rl g0l and

carboxy or ( CCONHBON@®/'®Rt bonyi ; and/or wherein said
al kyl, cycloal kyl or al kyl-cycloal kyl, but preferably
not t he C-atom thereof directly bonded to the N-atom

is optiomallyistbstituted with hydroxy, anino,

-NH( C14. -al kyl ), -N(Ct_4-al kyl )2 WO 2004/ 065367

PCT/ CA2004/ 000015 64 and/or - 14& V\1’1 ?by .
RN2 is mosw %@l@ﬁ%ﬁhﬁvﬂwhﬁma‘i’ﬁ}awm bl ?ﬂ¥¥ yor alkynyl-groups is
(C28%) al kyl gptibially ortitsied-wrhelS| vy ( CL. 4) al kyl - Het :
wherein all of the nmethyl. and alkyl groups are

oﬂ?l onal Iy substituted wi th Cla-al kyl, hal ogen, 5
car boxy orwifeBdin Mptdrid dagrcaminaiiy5- or @@&Fmaered heterocycie having 1 or 2

CONH(CL. r - ﬁét%)ﬁ%t);ms g&e\!éta rén%i Iﬁ!y‘laﬂcgs or%@/tﬂbr Y@ﬁ\éﬁ\b@red aromatic

sai d al kyl prefe C at om th 6618 S,
directly - isergbiaydedang 1@&?8’5‘?{"@%"%‘1?3 4iom,0. N, and
substituted with hydroxy, am no, -NH(Cl4- alkyl), .
- NZ%CL 4-al-kyl)2 and/or -0-(Cl4-alkyl); and-
in another above described preferred case, wherein Y is O and L is OR™, or
wherein Y° is O or S and L is N(R®)R™ wherein R™ is defined as R™, and

R is defined as:

25
the substituents have most preferably one of the foliowing mganings:

R and R® are each independently defined as RP, wherein said R® is optionally
~ substituted with R%; or
30  R™and R® are covalently bonded together to form a second (Ca7)cycloalkyl ora 4,
5- or B-rhembered heterocycle having from 1 to 3 heteroatom selected from.
0O, N, and S; and when L is N(R®)R™, either of R" or R* may be covalently




10 wherein Het is a 4-, 5-, 6- or 7-nmenbered,
preferably 5- or 6-nenbered,. ndnocyclic group which
contains | or 2 heteroatorns selected fromN, 0 and

wo WRES/EN a benzene ring may be fused to t BRrcazosmonois
nonocyci i ¢ group; and wheggin said phenyl group,

het erocycl e, heterobicycle or Het is optionally 15
substituted by 1 to 4 substituents independently
selected from 1 to 3 substituents selected from

hal ogen; one O each substituent selected from NOZ2,
cyano, azido; and | to 3 substituents selected from .
(C1. 4) al kybondes/ i9rRy% ip for ¢ Gtroggma¢daigining@rprmembeG@isterocycle,
- COQ( CL. 4) P - 3 ) : : 150,
CON( CL4 al‘@hﬁgfmzo oG g“é"ff%’ 5'%’ kﬁt'c?f?iﬂ’-sélf’ Riyteg by R
N-pyrrol i fffyl, N piperidnyl, N norpholinyl, :
N-thionorpholinyl,; Npiperazinyl, -(CL.4)alkyl-CH,

-(gl. i) al kiglo- O CLl. 4)al kyl, (CL.4)al kyl - COON,

-(C1. 4) al kyl™- Cl. 4)al kyl, -(Cl14)al kyl - CONH2,
-(Cl.4)al kyl - CONH(C1. 4-al kyl),. -(C1.4)al kyl -CON(C1 .
-y-al kysba) 2, ;0 = ok ik 5. 20100 0~ . | " —
NH( cﬁgﬂ- al fﬁgi&ﬁw%% k‘%’;’%@ﬁl‘#gﬁ( é%ﬁ%‘@ﬁ%ﬁ*ﬁ%"“‘m R™or
wher eRn t Hecevalepily bensiap i eitagr ¢f R Sortiet fotfoneal Svdrtemembered
hal ogen; andrdhgleei N the N-piperazinyl-group may be
N-substituted with Cl4-al kyl, C3.s- cycloal kyl or

Cl"g- al kyl - C3-6-cycl oal kyl . 30 Most preferred neanings

of RN@'ands Rigibuprof theissbiernaglilgent wherein Z is defined
as N(R'2)RN1 are: RN2 is H nethyl, ethyl, n-propyl,

i -propyl, all of which being eptionally substituted
with nethyk, flueri chl.orin car boxyl or

met hoxycar kﬁb‘r@%ﬁ%ﬂ%ﬂﬁia 35 sdild et hyl,

n-propyl or i-propyl, Hut preferably not the C atom

t hereof directly WO 2004/ 065367 PCT/ CA2004/ 000018 65
bonded to the N-atom is optionally substituted with
hydroxy, affs5@D - NH(CH3), -N(CH3)2 and/or-O (CH3):

RN is nethyl, ethyl, n-propyl, 1-propyl, benzyl,

Oher ai i o R alh PSR Bl oy o e fNes gy
groups ar eQ*optis pealioy Hetamgt i t ut ed wi th 1 uori ne,
chlorine, gethygpsid ¢, Lubf O, samyr, B 2BM; C, calkenyl or Cyp-
20 - alkynyl; and '
R s selected from H, CN, COOR'®, CON(R%),, SO,N(R'®2),, -N(R'%),,
~ OR™, SR®™!, .NHCOR'®, -NH-CO-COOR™!, :NH-GO-CON(R?),,
NHSO,R% CONHSO,RS, SO;_»NHC(_)RC, tetrazole, triazole and
25 © CONHSON(R'™?),: S |

q isQor1;

wherein each aryl, phenyl, Hetaryl, alkyl, alkenyl and/or alkynyl-groups is optionally
30  substituted with R and o '

-wherein Hetaryl is an aromatic 5- or 6-membered heterocyele having 1 or 2

heteroatoms selected from O, N, and 8, or a 8-, 9- or 10-membered aromatic



car boxy, methoxycarbonyl, CONH2, CONH(CH3), CON(CH3) 2;
and/ or wherein said ethyl, n-propyl or i-propyl, but
preferably not the CGatomthereof directly bonded to
Weododtsem s optionally substituted with

amno, 10 - NH(CH3), - N(CHB) s and/ or - 0- CHB: T Rbnroonnss
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
hal ogen; 15 - one of each substituent selected from
NO2, cyan, azi do; and - 1,,2 or 3 substituents

sel ected f.rom r.ifluorometh eth

n- pr og¥i Pemb'cyde 6'?‘8 0. ‘h@%‘?'@ﬁ@ms ﬁ%‘?%&ifc’m& F’%?’}d S. cooN,
- COOCH3, CONH2, C(]\IH( CH3), CON(CH3)2, ami no,
-NH(CH3), -N(CH3)2, -CH2-OH, -CH2-0O CH3, -CH2-NH2,
-CH2-N(CH3) 2 and -(CH2)2-OH. 20 In the latter
enbodi¥ent RN2 is preferably H nethyl or ethyl, nost

pr &f ersgbbrdinglto é\*l&dprefg%d érﬁb&ﬂrﬁér@ a0 Id¥f1r¥%9 %BR %Per?ilrjltRe" is

phenylcwgé 'ﬁ‘b tﬁ,o are optional subs
with Y Su @?tHﬂ?F W'”PlRpr opyI i-- propyl , fI uori ne,
chl orine, carboxy, methoxycar bonyl CO\IHZ CONH( CHS)

STl 2B a1

i ndepé¥identsiH; Caedliof; (@ch)dyrloalkyl, Gy JalkR(Cale)cRolSartys (CLaYtehg,

selgected f subst i

sel ect ed f @%1%&%P (sz)a%[s[:?/%gmﬁa@ﬂa N STd awoéhtq%cycloalkyl
substit uenf’%c"@@‘bf’eél{‘%!‘d' glkgrahensb oraiityi-owridingd isioptiomelytsybstituted with
et hyl , n- pnepykubktigegdy! , hydr oxy, met hoxy, et hoxy,

"~ 000H, CON(CH3) 2, 30 ani no,
- NH( CHB) ia%‘iﬁﬂg%}’lse'&ﬁgg\lﬁﬁ‘ db-0ce  GoNp

- CH2- N( CH3) 2 2a1@ fluo(reHipeit@ts; Wi 2004/ 065367
Equ] Ios‘sgog]é 9%0(2 (J?gghr éjﬁsﬂm@r{t @% %{:tgd {%EIHQF Errorgfnde, iodl'qeb(/‘,l)l nitro,
Ht H Bty CH GQOR! amw /O N(R‘ﬁz);_, SON(R™),, NR'™COR"®2
or CON(R'®),, wherein R"™ and-each R'™ s independently H, (C1.4)alkyl,
(Car)oycloalkyl or (C1.q)alkyl<(Car)cyeloalkyl; or both R™2 are covalently
bonded together and to the nitrogen to wh:ch they are attached to forma 5, 6
20 or 7-membered saturafed heterocycle. '

A most preferred meaning of Z according to this embodiment is OH.

25  According to another preferred embodiment 2 is defined as N(R™)RM wherein R™,

including any heterocycle or heterobicycle formed by RM and R™, is optionally
substituted with R%,

Preferred meanings of R™ and R™in this embodiment are:
30 R™ s H, methyl, (Cas)alkyl, (Css)cycloalkyl or (C1.3)alkyl-{Ca.¢)eycloalkyl, all of |
' which being optionally substituted with C, g-alkyl, halogen, carboxy or
(Cr.e)alkoxycarbonyl; and/or wherein said alkyl, cycloalky! or alky~cycloaltkyl,
but preferably not the C-atom thereof directly bonded to thé N-atom, is
optionally substituted with hydroxy, amino, -NH(C,.4-alkyl), -N(Cy_s-alkyl)z



HoHOwe H~-H Fi O OHOH H™ / OR1/ OH OQOw
oe Hk-HOHH, "/ O-HOW® OH. Ow OW Ow H/
Ove Ove wherein those groups wherein the phenyl is

Wonbddssdsed twice with Ove and/or OH are thepéxl%&éomggm
preferred ones. 5 Accordigg to another preferred

enbodi nent Z is defined as NRN2- SO2-Rc or NRN2-CO Rc
wherein RN2 and R are preferably defined as foll ows:

10 RN2 is H, (Cl 4) al kyl, (C3"5)cycloal kyl or

(C1.3)al kyl - (C3. 3) cycl oaI kyl ; |n particular H and Rc

is (CL$)al RMIOF @@1@11@}/)1:\1\!%6% is most preferably H; and

(C1-3)al kyl - (C3. 3)cycl oal kyI (C2 6) al kenyl , phenyl,

napht h * Het Cl-3) aI

(cr- 3)% kylsf’?ﬁi"ﬂgwt(ﬁaﬂ)alky mﬂl@d R’iﬂnyfr%t(01-4)ﬂﬂ@¥"é¢fnwher@n all of the
sai d al kyl me Calnﬁaéllkwbrou@é é?&lopmllpﬁibw&uted ik 8NYaikyl, halogen,

8Ly k1 " EBoR et (Gt bl SOk SN Lo (MG gt

4 substit aﬁhhryvf‘@airesalcbafksﬂ rhohptRferabiOn R 6@42-816mAbateof dirsctly
PCT/ CA20046%Qg91§theﬁ| tbeh, |£ Eé@n@;ﬁ?&%ﬂéﬂﬁ?ﬁ ‘”ﬁ'{]@dg‘r@p"gw FHREINHC -

nmeani ng of {
cycl opr opy kY ¥ Cobel 3§l/)|aandf Qrﬁ'emaws) and
cycl opropyl nmet hyl, cycl obutyl rret hyl, - '
| opentyi ret h i dne, rphol i ne,
tHiPonr phol [ ‘“ﬂﬂ* Ee%zg “’e‘ﬁ?ﬁe %?Sﬁﬂ?'ﬂg?:ﬁ géﬂ?ﬁ‘?ﬁ,fedg-
t hi ophene, mbowcyelic gosuprvaliah, contmr'dazwIZehetwmamslse!ected from N, O and
oxazol e, Sgigxaralgn.e hg'ri%ﬁaﬁbe RE HARL ﬂ'l%nocyc!lc group; and

pyri m di ne,’” pyrazi ne, azepl ne,
i soqui nol i ne, benzofuran, benzot hi ophene,

benzot hi az@héreindidighGnyi Qﬁoﬁﬁ,i HkeMSaycle, heterobicycle or Het is optionally
15 substituted by 1 fo 4 substituents independeritly selected from:
- =1 to 3 substituents selected 'f_rom halogen;
- one of each substituent selected from: NOz, cyano, azido; and
-1 to 3 substituents selected from: (C1.4)alkyl, hydroxy, O~(C14)aikyi, amino,
. ~GOCH, -COO(C1.4)atkyl, CONH,, CONH{(Cs-alkyl), CON(Cs-alkyl)z,

20 . -NH(C1.4-alkyl}, -N(Cy-alkyl)s, N-pyrrolidinyl, N~piperidinyl, N-morpholinyl,
N—ﬁ}idmorphoiinyl, N-piperazinyl, -(Cy4)alkyl-OH, ~(C1.4)alkyl-O-~(C1.¢)alkyl,
«(C1a)alkyl-COCH, ~(C1.4)alkyl-COO(C1.4)alkyl, ~(C1.4)alkyl-CONHz, -(C4.4)alkyl-
CONH(C14-alkyl), «(C1.4)alkyi-CON(C1.4-alkyl)z, ~(Cya)aikyl-aming, -(014)alkyl-
NH(C1.4-alkyl), -(C14)alkyl-N(C1.s-alkyl)s,

25 wherein the alkyl-groups may be stbstituted with halogen; and ‘

- whereln the N-piperazinyl:group may be N-substituted with C,4-alkyl, Cae-
cycloalkyl or Crg-alkyl-Css-cycioalkyl. |

30 Most preferred meanmgs of R and R™in this embodiment wherein Z is de’f' ned as
N(RNZ)RN‘ are:

R™ s H, methyl, ethyl, n-propyl, i-propyl, all of which being optionally substituted
with methyl, fluorine, chiorine, carboxyl or methoxycarbonyl; andfor whetein
35 said ethyl, n-propyl or i-propyl, but preferably not the G-atom thereof directly



N ~i . 2,1, 3-benzothiadiazole , aNS and
i mdazo[2,1-B][1,3]thiazole CN~D all of which are
optionally substituted with 1 to 3 substituents

BeiRGehrom R60, particularly OH CN, halQgeiag04s
ﬁﬂro%l ¢ 3)al kyl . O(C, s)agkkyl. carboxyl, 004000018

COQ(C1. 3)al kyl, 10 am no, NH(C, 3)al kyl,

N((C, 3)al kyl )2, NHCO C13)al kyl, wherein the al kyl

groups may be substituted by hal ogen. According to

anot her preferred enbodi nrent wherein Z is ORG6b or

N( R6b) R6b Whededitnthe NoatRwbisiogticseflly subslitaied RIIR hednokyRarhino, -
is: Rb\y' ' . h.s defined as H, COQON,
CONH2, (G Bfgg?%ﬁi%ﬁ’(@z%saé)é %;Z/cﬁcgﬂ’yu (C 4)al kyl 20
(Css)cycl oal kyt, (C2.9)al kenyl,"aryl, Het,

(G . )Rl kylis st etifyl:hDrabyk Y-brobg! bendt) phehyietMA] Bidiagigethyl or

optjonally supstituted wth ; Ribis Hor

(2P oy'al ky e gl st el G sCirpsheny S 5Regroues are

t oget her t oplaely sibsticedditi{ TReihe, \oblotad, kyethyh rethgt, 4-progdyl, i-propyl,.
or 6-menber, t | f .

het er oat omf@?ﬁgt@é& % ?%r%&ngpﬁbgjgi ds: ang(b\!-/@?g?&(f‘laggggd/m

PCT/ CA2004 Mbgrsimspid etbyl, n-propyl or.i-propyl, but peeferailydqt the Ceatom thereof
N( Rsb) RSb, dpédipesndeli tdhB NoAtoiRBE opfoAallesubentate@ Mith Yydroxy, amino,

o Member od NACERb 2 EHD: Soflr-cPRREE" Gy el oal Kyl or
heterocycl e being optionally substituted by R950; and
5 V2 is. seletdfihid SHRAY aBd pticRyl b 8 8PkbnanPlubstiéa by 1, 2 or 3
substituents independently selected from:
- 1, 2 or 3 substituents selected from halogen;
15' "~ -one of each substituent selected from: NO,, cyano, azido; and
- 1,2 or 3 substituenis selected from: methyl, irifluoromethyl, ethyl, n-propyl..
i~propyl, hydroxy, methoxy, ethoxy, -COOH; -COOCH;, CONH,, CONH(CH,),
CON(CHzs)z, aming, -NH({CHg), -N{CHa),, ~-CH2-OH, -CH-O-CHg, -CHx-NH,,
~CHz-N{CH3), and -(CHgz),-OH.
20 _ :
In the latter embodiment R™ is preferably H, methy! or ethyl, most preferably H, and
R™ is preferably benzyl or phenylethyl, both of which are optionally substituted with
methyl, sthyl, n-propyl, i-propyi, fluorine, chlorine, carboxy, methoxycarbonyl,
CONH;, CONH(CHs), CON(CHs)2; and which at the phenyi group is optionally
25  substituted with 1, 2 or 3 substituents independently selected from:
-1, 2 or 3 substituents sejected from halogen; - o |
- one of each substituent selected from: NO,, cyano, azido; and ‘ o
- =1, 2 or 3 substituents selected from: methyl, trifluoromethyl, ethyl, n-propyl, i-propyt,
' hydroxy, methoxy, ethoxy, -COOH, -COOCH;, CONHz, CONH(CHs), CON(CHa)s,
30 amino, -NH(CHjz), -N{CH3)z, -CHz-OH, -CH2-0-CHjs, -CHz-NH,, -CH2-N(CHs)z and
-(CH),-OH.



c) -CH2-CH2-; and d) --CH=CH; 10 wherein the
al kyl ene and al kenyl ene groups according to b) c) and
d) may be substituted with (C13) al kyl; 15 is a

0 he subfornula Illb @Qal |- Qt
%’aﬂg‘%&\%ﬁqér ein 20 Ra is ggyl, Hetaryl, (g_[%_‘)’IJI(IJAZPM/ﬂOﬂOlS
al kyl -aryl or (CL13)al kyl - Het aryI @b is phenyl .or
Hetaryl; Q@' is a bond, O Cl4al kyI ,
S-Cl. 4-al kyl , . C1. 4-al kyl, C24-al kenyl or
C2-a-al kynyl, wherein said O Cl4-al kyl, S Cl4-alkyl,
Cl4-al kyl, C2.4- 25 al kenyl or C2,4-al kynyl are
) optl onal Iy substituted with RL70; wherein 8170 is
def i ndtempreimost pieferted ipeanings oga}agq;qrdm@tqtbxs embodiment are:

[ ndepen tly~sel ected from - 3 substituents
sel ecte /rﬁgl ogen; a- tvvo of %
substituéh ected fr )%Qal kyl, (Ci- ) OH
al koxy, (C33) cycloal kyl, or ano; wher ein (Cl.4) !
al kyl may —optlonally bsb ut ed vvlthlto

3' hal oggn 3 and W 367 PCT/ ..,~ 000018 |
69 R2q sﬁse ngrom I—‘Il &

S2N(R 62) 2 (R 62)2, ORIL61- SR161

-NHC(P162 --N COOR767, - NH OO C(]\I(R162 )2
%OZN( z zNHCCg;Ci:q' gt Tazol e, @z‘tl‘ |
z OMe ’ ' OH
*“ﬁ“@ e g\ﬁj\@\w |
, _ OMe - d GMe OH
g\ﬁf\@\w , *{;H/\@oa , é\ﬁ/\@\we ,
Me s OMe

;\ﬁ' ( 10;.1‘9 ) “LPNi C . O“OMe ‘g\ﬁ C j\.OMe. :

wherein those groups wherein the phenyl is substituted twice with-OMe and/or OH
are the very most preferred ones, '

According to another preferred embodiment Z is defined as NRV2-80,-R® or
NR"2-CO-R® wherein R™ and R® are preferably defined as follows:

10 R s H, (Cralkyl, (Casloycioalkyl or (Gre)alky-(CseJoycloalkyl; In partioutar H;
and ' '

R® is (Crg)alkyl, (Css)cycloalkyl, (Cy.g)alkyl-{Cs.s)cycloalkyl, {Cag)alkenyl, phenyl,
naphthyl, Het, (C1)alkyl-phenyl, (C1.s)alkyi-naphthyl, (Cys)alkyl-Het, wherein
15" said alkyl, cycloalkyl, alkyl-cycloalkyl, alkenyl, phenvl, naphthyt, Het, alkyl-
phenyl, alkyl-naphthyl, or alkyl-Het, are all optionally substituted with 1 fo 4
substituents selected from R®®, |



5gais Oor 1; gbis 0 or 1; 10 wherein each aryl,
phenyl , Hetaryl, alkyl, alkenyl and/or aikynyl-groups

is optionally substituted with RL60; and wherein

) Abadesdes an aromatic 5- or 6-nmenmbered het ep@GYLli00018
having | or 2 heteroatons ¢elected fromO, N, and S
or a 9- or 10-nenbered aromatic 15. heterobicycle
having | to 4 heteroatons selected fromO, N, and S.
Most preferably the index ga is 1. |n another above
descri bed preferred case, wherein Zis ORIDb .

or N( ReNFE® emhediment theowelrged msaiied ofRfts aettiRN\Bthgino-pRel, i-propyi,

is: Ri j S

prefer ggﬁ%gﬁg‘glglf%'f@ﬁewz %F%@?ﬁﬁg%ﬂ%gﬁd%@g c@ég%lg‘_g ﬁ&it .
Rebar eSYEQEFNYIMaBYepeliting pipsriding gnosgeholiie, iemephplisginiperezine,
i s opt prngll haphthZh benis thichhiéred furar, ByEE) imidazdR, Byrastle, BRérole,
ar e; coy él't . Tg_)qn:il)edd toget her.to.forma, . . -

( 0% 7) 5 er By Hofolg Pitdag e epyriaiding, pyrgalie, Plageniis Bpinpcnolne,
havi ngiséquineline, benfuran, benzathiophses, detzthifzonp@ineNyteridireg

S; or when Z is N(R56) R6b, either of RT'" or Rob may be

coval ently bonded to R51i i l}l forma
. nit roggﬁﬁctl?ﬁ@é’i"ﬁ‘i"ﬁ@’es- or @ﬁaﬁr ecEMet er ocycl e,

whereinisaid cycloal kyl or heterocycle being

optionally substituted by S.and WD 2004/ 065367
PCT/ oqamﬁpgc%gqggﬁh@golgs fsQarS; | R86.is defined as R,
wherein. said Ris optionalTH suist ifuted with R60; or
R6b is covalently bonded to either of Feb or Rob to

form aal?c;f w%ch%_renc?pqlic))garihe/gubs%tutc]eecitvﬁtrho1cl%%l S%Bstituents selected from R"“,
particularly OH, CN, halogen, nitro, (C1s)alkyl, O(Cr.s)alkyl, carboxyl, COO(Cy.5)alkyl,
10 amino, NH(Cy.s)alkyl, N{(C18)alkyl)s, NHCO(C,.g)alkyl, wherein the alkyl groups may
‘ be substituied by halogen.

According to another preferred embodiment wherein Z is OR®™ or N(R™)R®™ wherein
15. R™is defined as R and R® is:

b Rﬁb
3 2O
W
wherein . .
R™  is defined as H, COOH, CONH,, (Ci.c)alkyl, (Css)cycloalkyl, (Cr.g)alkyl-
20 (Cas)oycloalkyl, (Coglalkenyi, aryl, Het, (Gy)alkyl-aryl, (Ci4)alkyl-Het; all-of

which are optionally.substituted with R®®; and
R®  isHor(Cgalkyl; or
25 R™and-R™ are covalently bonded fogether to form a second (Caz)cycloalkyl or a 4,

5- or 6-membered heterocycle having from 1 to 3 heteroatom selected from
O, N, and S; and



02 is a group of the subfomula Illb ~Qza 1 (~zb ~

@c Rzc IlIb qga gb 10 wherein 026 is aryl, Fbtaryl
(Cl-a)al kyl -aryl or (CL.3)al kyl-Hetaryl; 92b is a
Plecnvdossiey Het aryl ; 020 is a bond, O Cl. 4- al kygbrycazooa/000018
S-Cl. 4-al kyl, Cl4-al kyl, C24sal kenyl or C2.4-al kynyl,

15 wherein said O Cl4-al kyl, S Cl4-al kyl, C1.4-alkyl,
C2. a-al kenyl or C24-al kynyl are optionally

substituted with R170 wherein R170 is defined as H or

as 1, 2 or 3 substituents i ndependently sel ected

from - or 3 substituents selected from

hal ogen; 2 h bstl uent Iect
from (CL. 43’“51“ BTN oo G Y B b B0y BB o™ o
or cyano; \fﬁfék%l‘iiihos(e@:conf,ammm&ycbr aoragmmaed betalobycle, hraerem said

- substitute : B4 IS

sel oot ed 1 hm it Rl bR oAl SRe B A 5
-N(R162)2 OR161, SR161, -NHCOR762, -NH CO COOR161,

- NHy C@vCO\Ist%efa%)ea frofHSO02R, CONHSO2R, SC2NHCOR,
tetrazol e r| a%qg gr‘&od CONHSO2N( R162) 2; 30 ga

i sOor 1; q%0 2004/ 065367 PCT/ CA2004/ 000018
71 wherei nbéaﬁhlz—ar yl, phenyl, Hetaryl, alkyl, alkenyl
and/ or al kyqy! Ip s optionally substituted with
R 60; and \/\Eelkjéflghnb‘fllu t§nz§1ryl is an aromatic 5- or _
6- menber ed Shet@8dhcl e having | or 2 5 heteroatons
sejeected fromO, N, and S, or a 9- or 10 msnbered
‘aromati c

wherein the alkylene and a!kenylene groups accordmg fo b), ¢} and d) may

be substituted with (C1.a) alkyl;

15" Q°  isagroup of the subformuta HHib

o202 4ok R litb

wherein
20 .
o Q* s aryl, Hetaryl, (Cy.s) alkyl-aryl or (Cy.s)alkyl-Hetaryl;
Q® s phenyl or Hetaryi; '
Q*  isabond, O-Ci4alkyl, S-Ciualkyl, Crpalkyl, Cogalkenylor .
_ Caratikynyl, wherein said O-Cy-alkyl, §-Cys-alkyl, Cya-alkyl, Cosr
25 ) alkenyl or C.4-alkynyi are optionally substituted with R
wherein R" is défined as H oras 1, 2 or 3 substituents
independently selected from:
-1, 2, or 3 substituents sel:ected from haiogen;
- one or two of each substituent selected from (C,.) alkyl, (Cs.
30 4} alkoxy, (Cs.5) cycloalkyl, or cyana; wherein (C1.q) alkyl may

optionally be substituted with 1 to 3 halogen atoms;
and '



het er obi cycl e having 1 to 4 heteroatons sel ected from
O, N and S. Most preferably the index gais 1. 10
Herei nafter, preferred groups and substituents are
weseuziobsgh f or those cases wherein either L pofr/cazoi@iooons
both L and Z are defined ase foll ows: R7a\ R3a R7a 9a
R9a L is OR6a or N(RN2) Réa wherein R6a is: W, 4" or N~
1 ~~zz Q YZ 8b R8b ROb z is OR6b or N(RN2) R6b
wherein,ROb Is: R7 W2-d2 or, RN~ ~ 11 Q ~3 wherein
Q is defined as HQL [QL QL Rlg Ilia qgq wherein @ is
defined as Q2 RZQ lilb ga gb , 15 Most preferably

one of WL mitd Vi2 sBiectbdfrbm W, O@ﬂéo\&%‘“e@@ﬁ@@“h @zﬂ(ﬁ@d )€ NR™2),,
pe of R7a and R/b 0

bond. Preferre

both R7a and R78Ra gﬂiﬂﬁgé%qﬂqccﬁltbc C@%R (M?QI"R@N (R'®),
(C3. 7) cycl oal kymHso.MSO:aNkbsbzR%@Namnéabkaﬂose friatad ¥hd

or (C13)al kyl - hﬂé& erein the al kyl, cycl oal kyl
groups and Heta E”(S{u € are optionally 20 -

subsi tut ed W|th R 60 ‘Preferred neani ngs of one of R8a

and RSbor pgth 5@% d R8b are H and CH3. WO :

2004/ 06536 72 BCT) 004/ 000018 Furthernore, it is
preferred that R7a and Rea and/or R b and .RBb are

- coval ent | ygpbongedryogether to forma second

(C3.,)cycioalkyl or a 4, 5- or 6-nenbered heterocycle
having froml| to 2 heteroatom selected fromO0, N, and

S,10wher ei nwhereid eactym@lopdhérwl Hetaryldlio), akeayl andyer Mynyl-groups is

optionally ﬁféﬁ@é{ %‘ec %\%%I}R&lgﬁ?/pr eferably with I to

3 5 substi fen rorm nydroxy, (Cla)alkyl,
CQO(Cl1. 8)al kyl and S02(C1-s)al kyl .

wherein Hetaryl is an aromatic 5- or 8-membered heterocycle having 1 or 2
heteroatoms selected from O, N, and S,ora®-or 10-membered aromatic
15. heterobscycle having 1 to 4 heteroatoms selected from O, N and S.

Most preferably the index ga is 1.

In another above described preferred case, wherein Z is OR™ or N(Rs")RBh wherein
20 R™is defined as R and R® is

)

9b
R?b RBh Flz
N\*Qz
Y3

the substituents have most preferably one of the following meanings:

R™ and R™aré each independently defi ned as R°, wherein sald R° is optionally
25 substituted with R%; or

R™ and R™ are covalently bonded together to form a (Cay)cycloalkyl or a 4, 5- or 6-
membered heterocycle having from 1 to 3 heteroatom selected from O, N,
and S;
or when Z is N(R™)R®™, either of R™ or R®™ may be covalently bonded to R®

.30 to form a nitrogen-containing 5-or 8-membered heterocycle, wherein said ‘

cycloalkyl or heterocycle being optionally substituted by R**; and




According to the herei nbef ore descri bed enbodi nrent R7a
and R .b is each 'independently preferably sel ected
from COON, CONH2, nethyl, ethyl, n-propyl, i- propyl,
wombdmskger opyl , hydroxy- et hyl, 1- hydr oxy- et hgr/caz004/000018
am no- net hyl , 1-amino lo etyl , 2- hydr oxy- et hyl,
2-nmet hyl thi o-ethyl, 2-arriino-ethyl,

2- (di met hyl am no) -ethyl and thiazolyl, wherein the

thi azolyl group is optionally substituted with R160;

or Rb and Re are covalently bonded together to forma
cycti gt grogp geferably selected from o CGH3 O1_O H
3C N, <<>150~ Qv ~I| OO QuoaocS'/ H”* ~ o,
/.. ,-0C0 HU( N (NASDCCI >>1ul Ivl , Y
OYCI—BR@ | - ©dERidd =8 RO, \Oheremsaiﬂlﬂf)|£opt‘6nailycéub§t|ttﬂéﬁ WitisR®; or

naepSnder ey RRe HRErE Rt iR 2o pemaee

PC%/ CA2004V\@®OGMD& 73 H - (DN NNQ and R9a and/or
-ROb is preferably H (G -3 alkyl), (C3.6)cycloalkyl or

@*  isagroup of the subformula lllb

+Q23 sz 1 Qze R™ ' b
qb
10
wherein
Q% is aryl, Hetaryl, (C1.2) alkyl-aryl or (C.s)alkyl-Hetaryi;
Q®isa phenyl or Hetaryl; .
Q*is a bond O—CM-alkyl 8-Cy4-alkyl, Ci4-alkyl, Cp4-alkenyl or 024—a!kyny!
15 ' wherein said O- CM-alkyl S-C.4-alkyl, Ci-alkyl, 02_4-alkenyl or Cz.4—a1kynyl
are optionally substituted with R*®
. wherein R™ Is defined as H or as 1, 2 or 3 substituents independently
selected from: L
-1, 2, or 3 substituents seleqted from halogen;
20 - one or two of each substituent selected from (Cy.4) alkyl, (Gi4)
v - alkoxy, (Cas) cycloalkyl, or cyano; wherein (Cq4) alkyl may optionally
be substituted with 1 to 3 halogen atoms;

and
25 R s selected from H, N, COOR'™, CON(R'™®),, SON(R'™);, -N(R"?),,
OR'™, SR'®', -NHCOR®, -NH-CO-COOR'™, -NH-CO-CON(R'®);,
NHSO,R®, CONHSOR®, SO,NHCOR, tetrazole, triazole and
CONHSON(R'™);
30 qa isOorf;

ﬁb is 0 or1;



5 (C, .3)al kyl -(C3.6)cycloal kyl, all of which

optionally substituted with Ito 3 substituents

sel ected from hal ogen, hydroxy and mnet hyl; nost
proefoermbdey RS and/or ROb is H or nethyl. 10ecTicA2004/000018
Preferably Qa and @Ba are7independently sel ected

from .fir. R~ RL WD 2004/065367 PCT/ CA2004/ 000015

74 R~ NR NNNN N. OS N~N p=g M N NN RQ
wherein | or 2 C-atons of each cyclic group as listed
above may be substituted with 5 Rc is H, (C, 4alkyl)

or (C .4)al koxy, and RQis Hor CH3, (C2.6alkyl), -

- CH2- (2. k alkynyl-groups is
(C3.6) oy clqg{lél Lﬁﬁ‘}é{:ﬁh %ryd%nfd%t@ﬂh %%hci%yl %nacl:llory ky y group
of whi coh b@ﬂﬂ@a"&ﬁ@h w%ﬁdlvgﬁhs%%swk uted with G- al kyl,
hal ogen, carboxy or C,.6-.al koxycarbonyl; and/or -

wherein said al k £ﬂ WO 2004/ PCT/ 4/ 00

75 cycl oal Wre'&”% Y @84S ‘F(%Or BeRTS %ﬂ@ymg tor2

t he C at onheidrestemt selea:teutfrbm O, N, and S, ora 9-or 10—membered aromatic
heterobicycle having 1 to 4 heteroatoms selected from O, N, and S.

Most preferably the index ga is 1.
10

Hereinafter, preferred groups and substituents are described for those cases
wherein elther L or Z, or both L. and Z are defined as follows:

) ) R™2 R*® \ R R [i{
L is OR®™ or N(R")R®™ wherein R® is: w—  or : N\Q1 ;
{e )
o | R Réb , - R:éh ﬁ{gb
Zis OR®™ or N(R™)R®™ wherein R*™ is: %waq or, N\\Q2 :
?3

wherein Q' is defined as

' : ; { ZaE] [ % [ 2 2q Ib
wherein @ is defined as T ” « ob Q k R i

15 Most preferably one of W! and W2 or both W' and W? represent a singie bond.

Preferred meanings of one of R™ and R™ or both R™ and R™ are H, COOH, CONH,,
CFs, (Cg)alkyl, (Caz)eycloalkyl, (Cyg)alkyl-(Ca7)cycloalkyl, Hetaryl or (Cs5)alkyl-
Hetaryl, wherein the alkyl, cycloalky! groups and Hetaryl groups are optionally

20 subsituted with R™, '

Preferred meanings of one of R and R*® or both R** and R®™ are H and CHs.



bonded to the NNatom is optionally substituted wth
hydr oxy, Cl.6-al koxy, am no, -NH(Cl.4-alkyl) and/or
-N(Cl1.4-alkyl)2; 5 Preferably Qlb and/or @b are

vl 0e406sbs? r om t he group consi sting of phenylpctiana6moc01s
t hi ophene, oxazol e, thiazolre, pyridine, pyrimdine,
pyrrazol e, imdazole and pyrazine. Most preferably

Qb and @b are independently selected fromthe group
consisting of O{ H NNRQNNRQ IQ R NRQ 10
wherein all shown cyclic %éoups are optjonal | N

subst FHREIR0R; 1§ preferet "h@ QWFHRB@@W&WB BT afscpvalently

segecbmeﬂn@mrm% a sbednbide : 4d5-f€£§§%%g@az
and - CEBEpRE s 8 ld & %%%em%%ﬁéka@&%? S, wherein sad
sel e ;:t:ml:baﬂwlmnhbl;erdéycle &bty Optﬁhai(ﬁdﬁbstﬁlﬁ‘&ﬂm&nﬁ's‘\/@eferabiy with 1 to 3
20Q4

pr gf erga ﬁ@zgtggégégﬂg ﬁ&gﬁ}&”%@gﬁaﬁ%éf%%%ﬁ)alm
and R2q are preferably selected fromH, CN, COOR161,

CON 70 2,
( NHS RABebrding RN SRR R Ere de@crf%&ﬁn%&:ﬁp&%% éncc:fo\| Q‘tg)az%ﬁ

S02 NH@@JP? iﬁ T*&’ﬁ%fﬁfé‘b’yﬁﬁfﬁatféfr%m H,EiisopRing gylpn-propyl, i+
nost  propfie2-msthyipalyie hydeskyinicanyl, AAGBLEAL eth@A RGN G, atnino- .

% N%&i:?%—ﬁ@g&%@@‘%@ﬁ@%?&%%G%nc‘?f @yﬁﬁ-(&%@@hﬂ%%mo)-'ethyl and

thiazolyl, wherein the thiazolyl group is optionally substituted with R™; or

R™ and R® are covalently bonded together to form a cyclic group preferab!y
selected from:
8] GH,

| Y o=t
ﬁv©@¢o$Q®O&
O’UQOQ Q CJ o

\" /

”OCNDO&OO
Q

20 Most preferably, the groups CR™R® and CR’"R® are independently selected from:

, . . T , and



In the case of L conprising the group QL as defi ned
her ei nbefore, especially preferred conpounds obey one
of the following conditions a) Qa is phenyl gis 1
wackoidiosiss7 a_bond;  b) Qla is phenyl, q !'s O magcAoodnos
vinyl; or 15 ¢c) Qla is agmorlonmmaedammmlc

het erobi cycle having 1 or 2 heteroatons selected from
0, N, and S, said heterobicycle optionally being
substituted, with R160; q .is 0 and Qlc is a bond,
-CH2- CH2- or -CH=CH . Furthernore, those conpounds of

t he above descri bed enbodi nent are especially 20
preferred wherein the, group Q-R g is -CHCH COOH In
t he case of Z.eanris*hg the group @ as defined

“her ei npge fé,[fs?ﬁci prgfegr ed conpounds obey one
of thel_folil owilng o£§£§?ons: a)jgais 1, @8 is o
phenyl ,™gb is [=<and € jdnda nd; 25 b) gais 1, Qa

is phenyl, gb is 0 and @ is-CH=C(R 7)-, wherein R10

is selected fromH, F1"-CH3 or-CH2CH3; or - c) ga is

1, Qa.ls a 9. or 10-nmenbered aronatic heterobicycle

. havi n§*iangfor R* inprefareiiy 0rS-.selldl (Qd)cheiakyor N, and S,
S 180, hgt T @RLEIALE IBARG! divor 1 WP B ES i o o

- CH=C( \/\7/6) S“bsf'fwt%\m!?%?@frm 17@1091%1 Bysrexytasd nfethyfnmdst freferably R%
-CH3 or -Chﬂﬂ&ﬁbeM{&h@ﬁmpre t hose conpounds of.the

above described enbodi nent are especially preferred
wherein the group QRc-R2q is -CH=C(R170)- COON, wherein

R 70 is selected fromH, F, CHB or -CH2CH3. WD

204/ Q@é@&yae'%y ser?r r%%ggrgu%nﬁ & P;E %ffer abl y QL and @
N

“are i ndependent 5--~ 4 NH

NH s | @71; \\ 0% \: —:/




COOHOHOHOw Ov \ | / OHANHZ | [/
ONHZ COOH ONH ONH ONH '-Z7Z 17

0
Qdﬁ@GQGINH\ \ Hho ° \ RRm\ Ho, N

Ory"NNHz OCH NEINOH NHz O\

~RQS NI I 140me S10O0OW\ OH5 OCH2CH3

"' OH\ SQZNHZ O O

/ OCOOH OH O H HZN
Rn - H O Loy bidoosors

0 NHZ 0 OH WD 2004/ 065867 PCT/ CA2004/ 000018 78

S'.. ONOOOH OO0OOOHHOOH N SOO
1

N HOOC,/ O OH HO

OONOH\ ~ OH

8=
1 °

wherein 1 or 2 C-atoms of each cyclic group as listed above may be substituted with
R'ISD;

R"  isH, (Crsalicyl) or (Gy.4)alkoxy, and
R® is H or GHs, (Cy.calkyl), -CH{Casalkenyl), -CHx-(Casalkynyi), (Cas)cycloaikyt,

(C14)alky-{Cs.s)cycloalkyl; all of which being optionally substituted with -
alkyl, halogen, carboxy or Cm-afkoxyca_rbonyl; and/or wherein said alkyl, .



10

15

/ 065367 PCT/ CA2004/ 000018 79 \ N'
\ COOH O COON 0 CONH2 O! \ / .\
170 0 COON SO2NH2 Rt 70 moM%m
\ CONHZ | f S ,'' COOm i Rno CONH2 S N CONHZ

N2 ST\ / \\ CON S SOZNHZRt?o

O s OH&4NH2 OH OOI/ O NO O\ Hz aRc O
I 2004
I

cycloatkyl or‘alky!cycloaikyl, but preferaﬁly not the C-atom thereof directly
bonded fo the N-atom, is optionally substituted with hydroxy, C;.¢-alkoxy,
amino, -NH(C1.¢-alkyl) and/or -N(Cy_4-alkyl)z;

Preferably Q" and/or Q™ are selected from the group consisting of phenyl, furan,
thiophene, oxazole, thiazole, pyridine, pyrimidine, pyrrazole, imidazole and pyrazine.

Most preferably Q" and Q™ are independently selected from the group consisting of -

LS. N o_ .
M d ' /3 , i ;
Y o~ T
N =N \
SN a Ve —~ -
f \_.__&/ f f }\,—/ ; ; }:/ ’.
A \ : . - : /3\
B : /'}N A
R ’ ] l?] R
RQ
: /-g . ]
-0
RQ

wherein all shown cyclic groups are optionally substituted with R,

Q" and Q™ are preferably selected from a bond, -0-CHs~, ~CHz-CHy-, -C(RT)=CH-
and -CH=C(R")- . |
most preferably selected from a bond and -CH=C(R"°)-, ,
wherein R is preferably selected from H, F, -CHjg, -CHyCHs, -CFgand -



Sno/ I'\V\ CONHZi i Si Rno CONH2, COOH, OH/ \

/ 1\ NH2 N Na~-eNR-OHR .. ' R.. NH2 COON Cr
OON 00. COON\ / A\ NH Na N a/ % N\ %/ [/ \
ﬁ@‘ibb%mﬁs:m \ COOH N ~. 10 RCOON Ra / r \ WC’It’CAZOBMﬂOﬂOlS

O2NH2 N Ra CONH2 Ra Ra SO kg, WD 2004/ 065367

PCT/ CA2004/ 000018 80 N Rnu OOH Ro N no ONHZ COOH R N
N Roro co,b, COONR- R ' i . Nv\ ~" O CONHZ R COCH
ND, -COON R N~ NHZ N COON R NN

cyclopropyl;
most preferably selected from H, F, ~CH3 and -CH,CHa.

R and R** are preferably selécted from H, CN, COOR™!, CON(R2),, SO N(R2),,

5 " -N(R'") OR™' -NHCOR'®2, NH-CO-COOR™™, -NH-CO-CON(R™%),,
" NHSO.R®, CONHSO,R®, SONHCORE, tetrazole, friazole and
CONHSO,N(R?),; .

most preferably selected from COOR'®, CON(R™), and SO,N(R'®);;
wherein R*™ and R are as defined, but most preferably H and/or methyl.
10
Inthe case of L corﬁpristng the group Q' as defined hereinbefore, especially
preferred compounds obey one of the following conditions '
a) Q" is phenyl, qis 1 and Q' is a bond;
b) Q" is phenyl, q Is 0 and @™ is vinyl; or
15 @) Q" is a 9- or 10-membered aromatic heterobicycle having 1 or 2
hetercatoms selected from O, N, and S, said heterobicycle optionally being -
substituted, with R'°; q is 0 and @' is a bond, -CH,-CH,~ or -CH=CH-.

Furthermore, those compounds of the above described embodiment are es_pecia!{y :
20 preferred wherein the group Q'-R" is -CH=CH-COOH.

in the case of Z comprising the group GF as defined hereinbefore, espacially
preferred compounds obey one of the following conditions:
a)  dqais 1, @®is phenyl, gbis 1 and Q* is a bond;
25 b) gais 1, @ is phenyl, gb is 0 and Q% is-CH=C(R"")-,
' " wherein R™ s selected from H, F,-CH; or-CH,CHz; or = -~~~ -
¢y qais1, G*is a9 or 10-membered aromatic heterobicycle having 1 or 2
heteroatoms selecied from O, N, and 8, said heterobicycle optionally being
substituted with R™; gb is 0 and Q% is a bond, -CHx-CHz- or -CH-C(R"“)-,
30 wherein R" is selected from H, F, -CHj or -CHzCHa,.

Furthermore, those compounds of the above described embodiment are especially
* preferred wherein the group G*-R*# is ~CH= C(Rm) COOH, wherein R™ is selected
from H, F, ~CH; or -CH,CHa.



RR / S~VIN/ ~N\ NHZ RN\~ NHZ NRNON R RQYMR
e,NO RN NN,NIf RONOH OH NN\ OOFi RN ~CL40NJN
RNN Nno NN | \\ Rail NCOOHR R CONHZ R R770

G 0 s %904/ 065367 PCT/ CA2004/ 000018 81 N P@,L,ﬁgbbmﬂm
COON \ 170 CONHZ R~ -" ftHD~NONI 1 ROR

R' RONN'y-COONRONOCOOH R NSN

Preferably Q' and Q? are independently selected from:

o

.@

\—/ s-4

@ ~cio é@m 5 A

OCH, CH COOH oH OH : OMe OMe

2

PN




N

\
RN

"NRO YN-JJ pé&ayc bodbooos
\ CONH2 COON 1 '
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\
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~ 1
\ g
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NH RO N 11
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|

R10 COOH WD 2004/ 065367 PCT/ CA2004/ 000018 82 N -lle
170 N .CONHZ COOH no CONHZ N NN S\ CON HZ / \
CONHZ COOH - N 170 COOH -\ S ( \ \ CONH2 Rno COH
H2 5 wherein all shown cyclic gr,

‘E%taisbgﬁgﬁsﬁy\lsubst ituted wthy RL60; nost pref e@gmaﬁ?mm
or 2 substituents selected fromfluorine, chlorine,
brom ne, OH, nethoxy, ethoxy, am no, NH(CH3), nethyl,
ethyl, 1-propyl and n-propyi; 10 wherein RL70 is each
i ndependent |y defined as hereinbefore; preferably R170
is defined as . H, F, -CH3, -CH2CH3, -CF3, or _
cycl opropyl ; nost prefergbly H F, -CHs, or . -CH2CHS;
is each i ndependently defined gs~*

‘ R ' Sods H o




Most preferably, QL and 2 are independently sel ected
from NS\ I ONHPpPNFi \ Rro Rno S~ $oMeHo; ~ OH O
NH, WD 2004/ 065367 PCT/ CA2004/000018 83 N lin, NO
Nwegondio@Sbd7 OH O OH NH, N=/ O\ 0" Y. OHN ﬂ:ﬁ@‘damuﬁms
\' \ COOH RQ Rno N/ \ \ COMelz no R R COON Rno

;/INIfI\ COCHR CONHZ ~ Rno. COON N, \ /NR'o N
CONH, R5 R Rno CONHZ wherein all shown cyclic groups
are optionally substituted with R10; nost preferably

1 or 2 substituents sel ected fron1f|uorine, chl ori ne,

' et Ko ' NH(CHB) nmet hyl ,

o -l_pro ere R170 i s
det'l ned as\béelnbefore @.u GONH,
F, -CH3, -cH2eeBy rTF3, “MOr R

y !

cycl opropyl ; rmst preferably H F,

=~ ‘ ’
fN NHz
a
COOH R :

_@ ':Z\(‘D/\/ coot  R% QRW ‘
CONH Co

R® COOHl



15 wherein RO is each. independently defined as
herei nbefore; preferably e is defined as H,
(G -6al kyl), (Cu)cycloal kyl or
W@ 20dd@bicy| - (C3. 3) cycl oal kyl ; nost pr ef er abl ywert Qooao00018
met hyl . WD 2004/ 065367 PCT/8€A2004/ 000018 84 In case
Qa or Za is a phenylene or Hetaryl group, preferred
substituents of this group are selected from
(Cl.3)al kyi and (C1.3)al koxy, especially from nethyl,
ethyl, nmethoxy, ethoxy. In the case where Q a or @x
i s phenyl ene, the subsit u%& S pr eferably in

ca

met a- poﬁ\}nto Qb, in 20 “or to Q2b, in

case qbzl : 5IQ, = Qp or ~9' i Ng..

case gb —Qfﬁey Thus pref or -,g\ COOH
e.-/01 O

Q and whi ch aR® substitut ed are édyH exa

‘N 1 FgowmoF~\ 0O KRN\, roOOH0 GHO OHO OH

COON N v 10 wherein R10 is each in dently

- defined & | nbef ore; referably RO is dg‘fias
, ORYby : EOS .

H F, -OH, ,

preferably H, F, §-= , (. I[15 Hereinafter {
preferred groups N E?S@-)RQ& and=K( RS Rb are descri bedy4

for those cases wherei'n |ther L or Z, or, both L and ‘coon

Z are defined as follows: ... Lis N(Rsa)Rsa
wher ei n i's: wa Q R7b F s N( R6b) R6b wher ei n
R6b-is"‘&(

: NH,
o _ N= ;th:\’m
! o

5

] ’ CQOH



Therefore, according to this enbodi nent exanpl es of

very preferred groups L and Z, 20 in case gais 1,

are i ndependently selected fromthe group consisting

oo 2000624904/ 065367 PCT/ CA2004/ 000018 85 ~ Qeer&Mava/ohidis
1, HNHOWwW H/ W --+ Ns£OOH - HT COOH HN CONH, 1

-1 HNH/ \ O/ \ COON\ OHOHR'oCH rrr HH

-08 / \ Rtro | R+m/p/ - HOHOH OH 0 OO-NHz N~
zN-DN/gH/Hp gyp~ ~~pNOHOHOHA HV rr
r, P%OHO HN OH N p H<00-OH HNNHN/ H. H\

| | RO~N ’?/\C]\/IOO~OHN 0

o o
g\(@’\,mm% @\_(‘ “f\(@comi”

CONH,

e s\(r« oo, PN
s S@,CONHZ _O,CONHQ
COOH ® |
L 1] 1
\D/\\\’/COOH '__ smCONHz
g7 COOH ' R0
L
) S\qzm

CONH,

wherein all shown cyclic groups are optionally subsfituted with R™; most preferably
1 or 2 substituents selected from fluorine, chiorine, bromine, OH, methoxy, ethoxy,
amino, NH(CHg), methy, ethyl i-propyl and n-propyl;

10 wherein R'™ is each Independently defined as hereinbefore: preferably R¥ s

defined as H, F, -CHg, ~CH,CHg, ~CF3, or cyclopropy! ; most preferably H, F, ~CHa, or
-CH,CH3; and

wherein R% is each independently defined as hereinbefore; preferably R® is defi ned

15 as H, (Cyealkyl), (Cag)oycloalkyl or (01_4)aiky1—(03,3)cycloalkyl most preferanyH or
methyl. :

Most preferably, @' and (',l2 are Eri'dependently selected from:

PPEYTLY

H 14



ri OHr i 10HOH COON NR NRNR o0 N~ I
COON r COON, COON, CONH2 CONHi r CONN., HNN R9" N
Rg- H N / I \ RmR170 CONHZr 0 CH O

MW H&R67 PCT/ CA2004/ 000018 86 N N. Ri pEDeNoR/dbos
RO--N Rno Rua \ RfRmRno Rka O NHz OOH OCH NH, O
NH Nr rrrr N/RNHV HN RmRImRmRmRvo O
OHOO OHr NONHz r \“/ONH, r ry OOH R\ H.RT
ry~R NRgJg-NNy R-NN~ N \ Ruo\ Rio\ Rio\ Rim
Rf m :
& '
N 74 \N . & Y/
o N . 7\ / OH
, 0 OH NH, N:.':)\I o
/ &
COoOH mm \ CONHz
Ru/ Rm COOH RQ/ R”"
% &\D/\, Q/N‘__(Wo ’ :
N—~COCH R -
CONH,  R% R ' COOH
. Lo
"k(/ o g7
N N\ —CONH, R —
5 RY - R™ CONH,
wherein alf shown cyclic groups are optionally substituted with R'®; most preferably
1 or 2 substituents selected from fluorine, chlorine, bromine, OH, methoxy, ethoxy,
amino, NH(CHa), methyl, ethyi, i-propyl and n-propyl; IR S
10 :

wherein R' is each independently defined as hereinbefore; preferably R is

defined as H, F, -GHa, -CH,CHj, -CFs, or cyclopropyl ; most preferably H, F, ~CHs, or
—GHgCHa, and

15 wherein R is each independently defined as hereinbefore; preferably R® is defined

as H, (Cysalkyl), (Cag)cycloalkyl or (C14)alkyl-(Cas)cycloalkyl; most preferably H or
methyl.



IS T
'502

Rfm Rf m\ Rfm\ R%Tf(%lz()@m&lﬂls
OHOOH ghN ,CHa NICH3 N R N 9csz

0 \Rfm\RnaRno\Rfeu\Rno C]—|r
0 r O OHr WO 2004/ 065367

PCT/ CA2004/ 000018 87 I ("1 /~q (ON R, NRA.-NN
RRO\ Rna\ Rro\ Rno\ Rm 0O OHOOHO OHO CH O

\O\I' t i€ cae/Q'Por ¥ N phenylene or Hetaryl group, preferred substituents of this
group are selected from (C,s)alkyl and (C1.5)alkoxy, especially-from methyl, ethyi,
methoxy, ethoxy. In the case where Q™ or Q* is phenylene, the subsituent is
preferably in meta-bosition to Q™ in case q =1, orfo Q%,in case.gb = 1; orfo Q%

5 Incaseq=0,oricQ%,incaseqb=0, respectively. Thus, most preferred groups Q'

and QF which are substituted are for exampie‘

TR

COOH
/N
/N -
COOH

10 _

wherein R*® is each independently defined as hereinbefore; preferably R™® is

definedas H, F, ~CHa, -CHECHa, -CFs, or cyclopropy! ; most preferably H, F, ~CH,, or

-CH.CHa;.
15

Hereinafter preferred groups N(R™)R® and N(R™R™ are described for those cases
wherein either L or Z, or both L and Z are def‘ned as follows:

. ) R™2 Rs"‘ '
L is N(R*)R® wherein R®is: . 1/'31
o R™ =
Zis N(R™)R™ wherein R™ is: Wi

Therefore, according to this embodiment examples of very preferred groups L and Z,
20  incase qais 1, are independently selected from the group consisting of:



R\l RmWJA 0 CHOOHCOONO OHO OH N NN ~NN NN R
~-NRHNH R - R"\ gm\ RRO\ R\ M / NHOOHO
OHOOH NNQGFN N/~N'"Cp RAN R8.-N s wherein all

sloonyeyset | C groups are optional ly substit ut@ereddodsooons

R160; nost preferably | o052 substituents sel ected
fromfluorine, chlorine, bromne, OH nethoxy, ethoxy,
am no, NH(CH3), nethyl, ethyl, i-propyl and n-propyl;

10 wherein R170 is each independently defined as

her ei nbefore; preferably Rt70 is defined as H, F,

-CH3, -CHZCH3, -CF3, or cyclopropyl ; nost preferably

H F, - or -O%and wher ei n R(iﬂ?e each _ X o

i ndependspf |y defin s.her ei nbef org; eferably R_j%"¢
def i nefhn’1 %H,gﬁ( 1: a,L{w),%(g | oal Nﬁ@
(C1. 4) alkyl N'C3: 3) dycl SATRyT;, nbist., préf &bl y HH o OMe
methyl. WD 2004111)65%%3 PCT/ OQ?OO4/ 000018 88 Exanpl es

of pr eT%r d grodBs*Z™in casehgaobs 0, areuh com,
‘i ndepentdently sel ec fromthe [ group consist{ing of.
NN N & A o §

OoH




; - '~ f "OHHff HPN

HHOCHHHO HHA Cci a | O
20a00a0O-N--NNNO

o NNNO--\ *20 HHHHH
OHONHZ OCHa NHZH 5000 OH HHOHH-~-OHAT~O0
WoHoMisiB367 H N ONH ONH . 0 i 0 NH O- O H PNcthcA2o0td00ddis
H and i 10 Hereinafter, pseferred 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 foll ows:
R7a. RBa Rfia L is N(Rsa)Ra wherein Rfia is: Q y2 R7b
Rab Rb Z is N(R5b)R6b wherein R6b is: N~ 1'3
Therefﬂﬂe accordl to this enbodlneq% L and ZJ? e

nore pr# rﬂbly |n ndentl
R‘?/"N /R __,__ R

170
~F R RT x & R



WO 2004/ 065367 PCTI CA2004/ 000018 89 selected fromthe
group consisting . N~v H NOHHN\H H-~ _ Rno Rno
NH2 COOH NO2 COON HNN HN HNNONHH O170 Riro
ma@bﬁgﬁh COON OO HNI NHNO NHH Rno Rlﬂ&'{&@ﬂ#ﬂ%ls
OHOH OOO NNNN-F NHgH NH N JNRa N..R N- Ra

N-N-RQ 0- 3C0O0H HOOC COON HOOC

wherein alf shown cyclic groups are optionally substituted with R™: most preferably
1 or 2 substituents selected from fluorine, chicrine, bromine, OH, methoxy, ethoxy,
amino, NH{CHy), methyl, ethyl, i-propyl and n-propyf; ’

10 wherein R"" is each independently defined as hereinbefore: preferably RY? is

defined as H, F, ~CHg, -GH,CHs, -CFs, or cyclopropyl ; most preferably H, F, -CHs, or
~CH2CHs; and

“wherein R%is each independently defined as hereinbefore; praferably R® is defined

15 as H, (Ciealiyl), (Cas)oycloatkyl or (Cr4)alkyl{Cas)oycloalkyl; moét,preferabljr Hor
methyl.



WD 2004/ 065367 PCT/ CA2004/ 000018 90 . -rw 1 ~(t-~.
HNHN HN HNNH HONHO NH 1. a N/ NCR No N IRa

NRCOCH HOOC COON HOOCJ ., - /NNO JNHOO. HN /
Wfo@d&% N / / NNRa NN 70 RR70 \ / Rt?ﬁb%&OﬂMOﬂl}OlS
COOH HOOC COOH HOOC , 1 .. 88 HN HN HN HN NH NH HO

t NHO~Na O /- NRaOlaRNN—RNNI ~N.R N R17O
Rno Rno R77u CONH2 HZNOC CONHZ2 H2ZNOC O

Examples of preferred groups Z, in case ga is 0, are independently selected from the
group consisting of:

\’ - v
p &;p :qp é;jp g
I G o o o ocH3
. (o] O
- - \\ - o
o o of TNH,  TaoH,  ZNH,  #TOH
“T . 0 -"\" N
Ei 1@ mj: I }\’1@ !
o/ N —
1, 0 _2, \ , O OH' o H : N
1 7 1 T |
R o i
o” NH Hf 67 N~ TN o N— o7 MM
’, o NHz, l ' i’ I .
_«-m\‘
Nj >
H .
‘o N—
and . |

10 Hereinafter, preferred groups N(R®)R® and NR™R® are described for those
cases wherein either L or Z, or both L and Z are defined as follows:

. . r™ R™ IFBa
L is N(R™)R® wherein R® is: N ;
) o'
Y2
Sh
m gt R
Z is N(R™)R® wherein R™ is R x{:\
QE

Therefore, according to this embodiment L and Z are more preferably independently
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Rt 70 Rno CONH2 H2NOC COOH HOOC | |, f WD 2004/ 065367
PCT/ CA2004/ 000018 91 NNHfHHH NH NH O ~p NLOO N
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/ OYS/ \ COON HZN , and 5 wherein all shown cyclic
groups are optionally substituted with RL60; nost
preferably 1 or 2 substituents selected from
Momndiassey chl orine, brom ne; OH, nethoxy, etgi@xyazo047000018
am no, NH(CH3), nethyl, ethyl, i-propyl and n-propyl;
wherein R170 is each independently defined as

her ei nbefore; preferably R170 is 10 defined as H, F,
-CH3, -CH2CH3, -CF3, or cyclopropyl ; nost preferably
H F, -CH3, or -CHZCH3; and wherein R is each

i ndependent |y defined as hereinbefore; preferably RQ
is defined as H,. Cl 3al kyl), (C3.6)cycl ﬁfkyl or

(CL. &ypal kyi - (C3. 3 alkyrrw¢ﬁﬁ¢fprefer

met hyHN: 2004/0 PCT/ / 000018 "~ 91

Prefera R2 is R2 wherein is a phe Nior Het
sel ect &d )R9n1the g?ou of f@rn%;as 50 N NL} O O
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Lt NHNCH3 CH3 8 S and wherein said R21 is
optionally substituted with RI50 \ \ N A very nost
preferred definition of R is Ns J WO 2004/ 065367
WODRbEGAZHeA/ 000018 94 0 1 s N\ s or N al lPquJ'CMQMODIS
maybe unsubstituted or substituted as NH2 defi ned.

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

hal ogen; - one of each substituent selected from NO2,
cyano, %ELQQ' and . -1 to 2 substituents selected from

a) (C1L,mal T or (Cl | koxy, both- optionally
substituted with OH, ) al Kyl 802(C14
to 3 hal egerifat ons, NH( CH$1)\1 N( CHg)

n tIy

NRL1t R 12whgiej n bot h 17 Nind R1 re i ndepe

H (CL a)alk or RL12 i Ca7) c«ycl WAl Kyl
(Cl4)al kyl (C3X 7)cycl oal kyl nyl, hgmayl ;
8111 and R11237aengoval ent onded her an

the nitrogen to which theyOa’\e attachedt§ form a j
ni trogen- contalnlng heterocyc e, each of said aIkyI

cycl oal kyl, al kyl cycl oal kyl , enyl ahdwben&yl belng
R

optionally substituged with en or.HN

NYW HNf
HN&
o)

NH

N/ 3 NG S
] 3 oo =
N—N N\/? \/{
H o == COOH NH, :
HN-:  MN~H
HN
o NH
—
\_g
COOH H,N

,and

5 wherein all shown cyclic groups are optionally substituted with R"; most preferably
1 or 2 substituents selected from fluoring, chlorine, bromine, OH, methoxy, ethoxy,
amino, NH(CHa) methyl ethyl, |—propyl and n-propyl;

wherein R"" is each independently defined as hereinbsfore; preferably R™ is

10 defined as H, F, -CHj, ~-CH,CHs, -CF3, or cyclopropyl ; most preferablyH F, -CHs, or
' -CHcha, and

whereln R%is each mdependenﬂy defined as hereinbefore; preferably R® is defined

asH, (Cmalkyl) (Cas)cycloalkyl or (01.4)alkyl-(0%)cycloalkyl most preferablyHor
15 methyl.



15 -OR?" or N(R2h)2, wherein each R2h is independently
H (Cl.4)alkyl, or both RR1 are covalently bonded
together and to the nitrogen to which they are
womeieshst 0 form a nitrogen-containi ng het epOpyLIoti000018
c) NHCOR717 wherein R177 i93(CL.4)al kyl, Q(C14)al kyl

or (C3.7)cycloal kyl; and e) CONH2, CONH(CL. 4al kyl),
CON(Ct-4al kyl)2: 20 Most preferred substituents of R2

are selected from - 1 to 2 substituents selected
fromfluorine; - one of each substituent selected

from chlorine, bromne, NO2, cyano; and - 1 to 2
substituents selected from 25 a) nethyl,
triflgoromethyl, ethyl, n-propyl, i-propyl, methoxy,
trifluoronet hog et hoxy, n-propox I - pr.opoxy,

wher ePrﬁf%%gtij ﬁﬁywher@p |IS arphﬁpﬂﬁy?let sPlemegﬁr)qFl thg/ group of .

et hoxsrmulagr opoxy and i -propoxy are optionally
supstituted with OH, nethoxy, am no, NH(CH3) or
N )2; WD 2004/ 065367 PCT/ CA2004/ 000018 95 b)
NR'' R12 whergin both R' Nand Rlzare i ndepend

met hyl, or. is phe yI or benz c) N
wherein R 1§15 nethyl of net hoxy and e)

CONH( CH3) , ( CH3) 2 5 R3. RS prefer abI y

sel ected from Cs 7) cycl-og| kyI (CS_7) cycl oal kenyl
(CS_10) bi cycl ) bicys nyl, Hq/
wher ei n sai d ups are?»ssubstlt\u:t d or no \ r 10
di substituted by halwoge hydr oxy, ' Cl1. 4al kyl or :

+ O- Cl4al kyt, wherein the al kyl groups may be
fl uori nat ed.--jMost pr ef erg bI y R3 is-gycl opropyls

cycl obutyl, ch cI opentyl cI ohexyl ! cycl ohe ‘yl"“N
. nd O, ,

or a group f
A % W’L“ E% '
\ ’ N\/' . k) , N\H |

O
—+
(9]
o
“—n
—

and wherein said R* is optionally substituted with R*™,

p N ' #‘} N
" 2.\ { ' l -
A very most preferred definition of R is 0 : N~

3 s ¥



15 wherein all said cyclic groups are unsubstituted or
substituted by fluorine, Cl3al kyl or CFs. The very

nost preferred neaning of R3 is cyclopentyl, or
eystoaeswr. 20 R4a. Rob, R5: Preferably Rdapcfeoofipoos
each are independently H, hysroxy, hal ogen, cyano,
nitro; carboxyl, (C 4)alkyl, Us, (CL.4)alkoxy,
-0-(Ca.,)cycl oal kyl, -0-(C13)al kyl (C3 i)cycloal kyl,
-0-aryl, -O(CL.3)al kyl-aryl, -0-Het,

-0 (Cl3) al kyl -Het:;, NRN RNZ, or COR, NRN2COR,

CONRNZR"', NRNSCONRN RNZJr in particul ar '
NHCO( C1. 4)al kyl or 25 HR'', N HRN' ; vvner/[iln R,
RN, Rh@@‘are as del}i ngd; pre Wy R R\ awe

I ndepen ly of each her H, \ 4) al kyl , y
(C13)al kyl -aryl, wherein aryl is preferably optionally
substi t ut fd phenyl “and preferably RNZ, RN3 are H or

met hyl ; ei noal I j d al kel

al koxy, may] be non@-, di- or trwgigﬁ@???ﬁygﬁl&s%ﬂé&]&SUbSt'mtedas
fluori ne™6f nono- 3058 ituted by chlorine or

bromi ne, WD 2004/ 065367 PCT/ CA2004/ 000018 96 Mbst
preferrq?ﬁ «ibstituents R42, Rob, R5 each are

i ndependently H, hydr.oxy, hal ogen, cyan, nitro, -

net hyI %F } hox car boxy, am no, -NWe2, -CONHZ2,

- NHOONHE! e"aﬁg e RROURIbstiteies), KiNe preforablyHOSKMRE With 1, 2or
in partambfstamerﬂseﬂm:tdd}ﬂorr@r met hoxy. Preferably Rd4a is
H org ne at least two of the

5 subst I'i%gﬁg%/&lfsuépg%[%ﬁea@?ﬁ héﬁj’ X’Rob R5"are H. R':

The sub$Pf Pifash substineet sslecedfrait YOgagincefidnadd as |

t 04 SUbSttd}Eléﬁlﬁgtlﬁlenﬂs@g@&@@ﬁ&?tly sel ected from 10 - |
to 3 su (#ﬂ )§f ts selected from hal ogen; - one of each
4

subst i t é’EfCeﬂ)aW%'nPO’fNeeﬂoné stituted Wit OHNA(C+alklkyl,
to 3. subs$®d(®ﬁrﬁl§'l}sﬁb60faﬁ)@eﬁ BRfs, @)m&@irﬁ gl (CHs)a);

(% B éﬂ%e'(eﬁ?bgﬁf@ el md%?%newyﬂbgq“‘oﬂ)alkv'yw R™is
bei ng s ut{§la-7 Qs{g:togﬁtyly\jq.kjalm&;)cyctoalkyl phenyl, benzyl; or both R and R112
are covalently bonded together and fo the nifrogen to which they are aﬁached to
form a nitrogen-~containing heterocycle, each of said a!kyl cycloalkyl,
' alkyleycloalkyl, phenyl and benzyl, bemg optionally substiiuted with halogen or:
15 -OR?" or N(R*), , wherein each R® is independently H, (Ciq)alkyl, or both R®
are covalently bonded together and fo the nitrogen to which they are attached to
form a nitrogen-containing heterocycie;
'¢} NHCOR™ wherein R | is (Crq)alkyl, O(G14)alkyl or O(Cs ﬂcycloalkyi and
e) CONH,, CONH(CMaikyI), CON(C . alikyl),.

20
Most preferred substituents of R? are selected from:
- 1.to 2 substituents selected from flucrine;
~- one of each substituent se[ected from: chiorine, bromme, NO., cyano; and
- 1 to 2 substituents selected from: ) :
25 a) methyl, triflucromethyl, ethyl, n-propyl, i-propyl, methoxy, trifluoromethoxy,
ethoxy, n-propoxy or i-propoxy, wherein said methyl, ethyl, n-propyl, i-propyi,

- ethoxy, n-propoxy and I-propoxy are optionally substituted wath OH, methoxy,
amtno, NH(CHg) or N(CHs)z,



.15 b) OR e) N(RNz)RNL;" f) N(RN2)CORc; j) COOR(;

k) CON(RN2)R''; 20 1) phenyl, Het, (Cl.3al kyt) phenyl

or (G aal kyl)Het; wherein Het is selected from furan,
et Hagsheof ur an, thi ophene, tetrahydrot hi ophgi®sazeosoce01s
t etrahydropyran, pyridinyl ssazetidine, pyrrolidine,

pi peri di ne, piperazine, norpholine, thionorpholine,
honopi peri di ne and honopi perazi ne; 25 wherein said

RN1, R and/or R are optionally substituted with R150

as defined. RtsO R150 is preferably defined as | to

4 substjtugnLs. i hdependently se|lected from -1 to 3
fluori his '@h t1 VRIp hﬁ?ﬁ' "*“’%l‘f{el * gfe iedaprndanty Hior methyl, or R™is

sel ect ed pher@hmrmhkwrl ne brom ne, iodine, NO2, cyano,

azi do; 3.sypstit ts sel ect ed from a)
(Ga) 9 kFF;O%Fgﬂ' R )E%GIL'I'HEPW?* oY)

al kyl - ?)Cﬁ)M‘jechGHHK:‘yI—IIa), GON(CblE)whi ch optionally
subgtituted with R160; WD 2004/ 065367

PCT/ CA2004/ 000018 97 b) OR e) N(RN2)R't f)

N(RN2) CORc; . )) COOR; 5 k) CON(RN2) RN1; wherein sai d
RN1, Re*and/ or R are optionally substituted with R160

as defined. 60 1.0 RI8D is preferably defined as’
1, 2 o) épgebﬁsng peiRARETm fesploneteton. {Ciayeloalisenyts (@a)bicycloalkyl,

1, 2 0fCe) lﬁdyuioglkml oGy WhbRM s2id @hs are unsubstituted or mono- or
10 disubs_tituted by halogen, hydroxy, C;_alkyl and/or 0-Cyalkyl, wherein the atkyl
groups may be fluorinated. : '

Most preferably-R% is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl,

or a group selected from: ‘ E,]:I Ej
r O 1}

15 wherein alt said cyclic groups are unsubstituted or substituted by fluorine, Cy.salkyl or
CFs. '

The very most preferred meaning of R® is cyciopentyl, or cyclohéxyl.

20 R R® RS
Preferably R™, R®, R® each are independently H, hydroxy, halogen, cyano, nltro,
carboxyl, (Cy4)alkyl, CF3, (Cy4)alkoxy, -0-(Cs7)cycloalkyl, -O-(Cra)alkyl-
(Car)eycloalkyl, -O-aryl, -O-(Cy.s)alkyl-aryl, -O-Het, -O-(Cy.5)alkyl-Het, NRYR', or
COR®, NR*CORS, CONR™R™, NR¥CONRM'R™, in particular NHCO(Cy.4)alkyl or

25  CONHR™, NHCONHRM: -

~ wherein R%, R™, R R™ are as defined; preferably R®, R"'1 are independently of
each other H, (Cy.4)alkyl, aryl, (C,.g)alkyl- aryl wherein aryl is preferably optionally .

- substituted phenyl; and preferably R"?, R™ are H or methyl; wherein all said alkyl

groups, including alkoxy, may be mono-, di- of trisubstituted by fiuorine or mono-
30  substituted by chiorine or bromine.



- one of each substituent selected fromchlorine,

brom ne, lodine, ON, nitro, nethyl, trifiuoronethyl,

et hyl, n-propyt, 1-propyl, COON, COOCH3, OH, OCH3,

WoR00snbd;  NHOH3, N(CH3) 2, SO2NH2, NHOOCHS, pericazoss/onnots
SO2NHOOOH3, CONH2, CONHCH3 9and 15 C(]\I( CH3)2. R Rc:
Preferably R, R are independently sel ected from

(CL.4)aikyl, (C3.3)cycloal kyl, 20

(C13) ai kyl - (C3. 3) cycl oal kyl phenyl , benzyl, Net,

(Cla)al kyl -Het; all of which are optionally

subst i thﬁcﬂmﬁa'rad&‘ubﬂméntmﬁ E%b,rmsyeaah @ nh@pehﬂenﬂyxﬁ i3Rifbxy, halogen,

RN3 RMA 1 fer ]
(CL. 4) a‘fyﬁ‘g‘i? ﬁ‘(hJ &E}% oS kOﬁ ca‘ft@‘f ‘?:g( N CONH,, -NHCONH,
(C3.3) 03‘?@ NEMeyNHGNSHYS, -COeMg or rph@ﬁw@u higlpartisiger H, methyl o

(Cl 3) b &j; ' least two of th
21'31/1%?‘1 é))"EFﬂzfer%ﬁ R®; {H%@Pn@thg {"Qgr'{‘é"r?g r%{t’eﬁ’%lﬂ loas wo of the

al ky15 ﬂ@ﬁmawés%@qf%ﬂnfwmi}i ‘Bigttdd as defined; and

30 R\N2, \R'3, R\4 are independently sel ected from H,

met hyl, gthyl, n-propyl, t-propyi, cyclopropyl,
- cycl oprg-p-yl nmet hyl ; all of which-being optionally
subst i t Uheskbalittinis REt dry breférabio hshadefined 0K 1o Dsubstituents

nethoxy erein said ethyl, n- propyl
or g@ E%%Iht{y s%fégég mgﬂy not the C atomt hereof
dir e@t I y’l bb’h%t@éﬁ’fvmtﬁ hadected Goroirplopen;opt i onal I y

substituy ' Gi3) - 35
and/ or - NB'%%WSM%%%S!E’E? gtggp@é;}; %gsf/ CA2004/ 000018

CH3
98 in th fcbaa%@s frensp seededlipMN(RN2) R ', RN2 and R' or
%), , 01 -2aDNOU AR, 10 NIRRT, '<024H%nﬁn<«tzﬂutkynyg Kcﬁbﬂwgtﬁi.r)cycloalky!
o forma 5-
- or 73%&2@&% g%‘{h ké‘f’gaabsﬁ&teecﬁ%gvg I & which may have
add|15| omaICDI?0 one heteroatom selected fromO, N, and S,
wher ei Ng @Lijls serocycle is optionally substituted as

defined’® el oW thin the scope of this invention
are all fkdﬂﬁodﬁ@ﬁ of foimila | as 10 presented in

Tabl es }) teo8R®;
k) CON(RNZ)R""
20 1} phenyl, Het, (C1.3alky1)phenyl or (CigalkyliHet; wherein
Het is selected from furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
‘tetrahydropyran, pyridinyl, azetidine, pyrrolidine, piperidine, piperazine, morpholine,
thiomorpholine, homopiperidine and homépiperazine;

25  wherein said R™, R® and/or R® are optionally substituted with R'® as defined.

ﬂ )

R™¥is preferébly defined d@s 1 to 4 substituents independently selected from:
- 1 to 3 fluorine-substituents; |

30 -oneofeach substituent selected from: chlorine, bromine, iodine, NOg, c:.yano, azido;
and |
- 1 fo 3 substituents selected from:
a} (Cia)atkyl, CFa, (Cas)cycloalkyl, (C1.s) alkyl-(Ca.s)cycloalkyl, all of which optionally
substituted with R,



Preferred conpounds according to this invention are
listed in the tables. Particularly conpounds of these
tabl es are preferred which show an | C50 val ue of bel ow
i o0ddss3sfs for exanpl e those conpounds i nclp@Eeshhédoo001s
the clains 51, 52, 53, 54 amd 55. 15 Pol ynerase
activity The ability of the conpounds of fornmula (I)
to inhibit RNA synthesis by the RNA dependent RNA
pol ymerase of HCV can be denonstrated by any assay
capabl’e of measuring RNA dependent RNA pol ynerase
&Ibty A suitabl e assay is described 20 in the
Speci fi ci ty for RNA dependent RNA pol ymerase

aa)t N{R "¥R"0o denpbnstrate that the conpounds of the

VRAdNe t by specific inhibition of HCV _
pfg % )%R%Ct he conpounds may be tested for inhibitory

dbt Ry, in a DNA dependent 25 RNA pol ynerase assay.
Vg()e@(m(ﬁreymmund of formula (1), or one of its

. therapeutical .y acceptabl e salts, is enplgyed as an

aarein P%}FRa §mand’P*tR %feé’aﬁ?'}@i‘l’s%@ﬁ@ateéﬂﬁihﬁ/ ag gpfinedi | y

- or systemcallyto_ manmal s, e.g. humans, cattle,

10

15

© 20

25

30 -

35

p. dogs, cats, rabbits or mice, in a veh| cle 30
_1%_’9r| sing one or nore pharmaceutically-acceptable

RO Bleforpd P forRen RS Ly o Blpsttiler Bedsnd i S ER RS it
ch@s&ew?a fhodnesubbtitueé:@ndt r at.i on and standard .
bJ 81'16’9!’ dedh s&lfs@&éﬁt%@!eci%@ E‘roﬁ’:%lonﬁé’ Hhdthisd rtc_?cfideo &N, Fnﬁ'@ methyl,

npound or a.therapeutica salt t ereof

o bamsmeles ey e ol POl oGPGO GH ko N
CHEEHL, @HCHE),, Sablie, SHEDtHC SOINHTD T, mmgp@maaa@and
P%f\lﬁg 04/ 000018 99 a predeterm ned anmount of the
¥%gredi ent, ranging fromabout 25 to 500 ng,
in a pharnmaceuti cal | y acceptable carrier. For topical

-admi ni stration, the. conmpound can be fornulated in

phar rgaceutl cal | y 5 accepted vehicles containing 0.1
t ercent, preferably 0.5 to 5 percent, of the

apfdfarablpge, HE arﬁdﬁépdmﬂéﬁw|s§kbt§@ﬁmﬁ@1.)9ﬁkyi rqcmsg;crbakyn of

AT e e e e @aﬁ%ﬁéﬁ"ffwgwh are -

adptionalkytsebsitl ity asddfihed; and R® may also be'H.

RN‘! RN2 RN3 RN4

RM s preferabiy selected from H, {01.4)alkyl (CM)cycloaikyl (Cia)alkyl-
(Cs,s)cycloalkyt phenyl. benzyl, phenyfethyi Het (C1_3)aikyi-Het wherein sald
alkyl, cycioaikyl atkyl-cycloalkyl, phenyl, benzyl phenylethyt, Het and alkyl-
Het are optionally substituted as defined; and

RN, RY¢, RM are iIndependently selected from H, methyl, ethyl, n-propwi, i-propyl,
cyclopropyl, cyclopropylmethyl; all of which being optionally substituted with
methyl, fluorine, carboxy or methoxycarbonyl; and/or wherein said ethyl, n-
propyl or i-propyl, but préferably not the G-atom thereof directly bonded to the
N-atom, is optionally substituted with hydroxyg mefhoxy. aming, -NH({CH3)
and/or -N(CHa)z; and



i ntravenous, subcutaneous or intranuscul ar injection,
in conpositions with 10 pharmaceutically acceptable
vehicles or carriers. For admi nistration by injection,
Wwo Jo8y06isef erred to use the conmpounds in sol pi@ebdbodhis
steril e agqueous vehicle whisgh may also contain other
sol utes such as buffers or preservatives as well as
sufficient quantities of pharmaceutically acceptable
salts or of glucose to nake the solution isotonic. 15
Sui tabl e vehicles or carriers for the above noted
for mul ati ons are described in pharmaceutical texts,
Rem ngton's The Science and Practice of
Phar r‘&@"ﬁ'case 19th ed., Mack Publishing Conpany, Easton,
Penn.a) of 99mup dRIHRM, Fl‘ki‘ﬁlandtﬂemn cal Dosage Forrrs And

Dr UG0S, DEL UGE RSV RipeaRin, BLngfi ofkiEanagse! ot al .
I nor e, and,
19395 maprpe cabaé%f@lé bmdeﬁﬁ@e@tﬂwgmaﬁr 6t or\7am9mg@r9%&‘@tweted

f or mpferged Whish A 'hQ\Vé él:l'dﬂlohaﬁ on@ ﬁétbﬁoﬁ!éhﬂ'feie%féﬁ'ﬁ\b% O,N,and S,
agent .chosen, Furt

h th
S T T e Opteaal i ed Sideaed " | 'St et

is initiated with small increments until the opti mum

25 e g AR nd DERE LA GUTREADS Srd 8t GFREHEH o oPnui s

genera he co nost desirab
athhi reseeied in 'Eﬁbleé idedcentration | eveI that will
generally afford antivirally effective results

wi t hout_causi n y harnful or. del eterjous side )
eff o FreTee MRS Ao R i misRton s ieteship disiablgs- Pgriicularty
t her apmpbdundalof Hieseciabips alel prefs@dd which SowaniChivsiie pEaklaw200 nM,

. Togre &@?&%xﬁ%%&%&%@ ér? oufls Pﬁiﬁjdéﬂ |l1ﬂ'gar ?31 %?dg?’ ‘%E'aﬂ%s

erred range
k19 ogram For system c adm ni stration, the corrpound of

for mﬁoﬁmgér},séa%tﬁﬂm nistered at a dosage of 10 ng to
Il ogram of body wei ght per_d al t hough
t he g‘%“*‘é’f"&?’@ﬁ@ﬁt“i"@ﬂ‘éﬂ‘d% sffpawieﬂgfomwt %%%%wtheﬂs m%gw
| ev /e |depéraent FNA polirheraseadsfgC\0Ean bealamdBL A HH 365ay capabie of
- PCT 0 1
ki 1 odpamine ingeheate FRAGHleBRehf, R3uBeRkey s desarbed
el d&/@éek-ﬁ“@ﬁjer to achieve effective results. Wen '

t he COnp03|t|ons of this invention conprise a

combi nat |
Speclf' ctty %r R%lA (?epengent RCHA polymerase activity

To demonstrate that the compounds of the invention act by specific inhibition of HCV
polymerase, the compounds may be tested for inhibitory activily in @ DNA dependent
25 RNA po‘lymerase assay.
When a compound of formula (1), or one of its therapeutically acceptable salts, is
employed as an antiviral agent, it is administered oraily, 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 praciice. '

For oral administration, the compound or a therapeutically acceptable salt thereof
85 can be formulated in unit dosage forms such as capsules or tablets each containing



5 fornmula | and one or nore additional therapeutic or
prophyl actic agent, both the conpound and the
addi ti onal agent should be present at dosage | evels of
et Joemissspbout 10 to 100% and nore pref er abpyrbeioiERins
about 10 and 80% of the dosage normally adm nistered

i n a nonot herapy regi nen. When these conpounds or

their pharmaceutically acceptable salts are fornmul ated
10 together with a pharmaceutically acceptable

carrier, the resulting conposition my be

adni rei wedsteined ayioudt of thermgtivesihgredisiticiangiag frem abews 25 to 500 mg,
i nhi b § phYaBQlY r e dfrierl r€at or prevent HCV

Vi rus |nfect|on treatnment nmay al so be achieved

usi ng the conpounds of this invention in conbination

Wi t h Feg@pica! adhiitdtration |t|'l|5i&>.mdauﬁd dneeTeimuldtédiinthagmiatsutically

nonodu ent
oy REETLELRIE BABID R TP S heRRnl et 05 .8 porgant of e
ri ba\ﬂch\rera,geahﬁuclamnnelatlamwgn bé iHhdforro06a eflutie@)/crsigs Br lotion.
pol ynerase; inhibitors of other targets |nthe HCV
life cycle, which include. but are not |im
hel i ¢%5Barenies) admpipigaigache RaERPqyPg pEigRula Gris ?ﬂwﬁ%?d by either
ri bosmfmemb,rsubema@ooé BEfram@culacin@bionpinicompodifet eth .

Teadltlo ent eco

oo aec R ARES TN ot o airtnititen gy isgton s

f or mpreferastin usé thelcpmpoiasie irnstilition oresterile emes)ua @ehmq/wweh may

se pafa?éoec'ob{taﬁa%éﬂ 'sélhi%E %G’chté% &uﬁ@ﬁ"&‘g}es%at%é bs Qb1 §s suﬁ"ment

mul tiple dosa orm / CA2004/ 000018

101 wentissiel Fg‘@?“%ﬁ%““@%i‘%@%t?@e PRIFAT &F ¢lutasG 48 § 9'%*“%?0'““0"

anal ggorccording to the present invention can be

péppared from known nonocyclic aromatic conpounds by
apting known |literature sequences such as those :

deéscriuielle ishices\yr cariprsifgidbe akave apted formulatipnstare despghed in

281 %hZ%Eutﬂ:ﬁﬂeﬁ’ss egé\':nﬁplﬁenﬁgtcﬁfi s Tt{eTfﬁiencé SM Pra&fdf PRarmacy”,

Y
and Lo A SublPRE GoEraY oS eTRrot 4095 R "Phsagosutial
pr oc dabsagsForma int ©raggdpliecty Sgstérhs’, 8 et hEIl. AAneél et al., Eds.,

Yo BB T s

The dosage of the compound will vary with the form of administration and the
particular active agent chosen. Furthermore, it will vary with the patrticular 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 l 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 kilogramn of body weight per day, with
a preferred range of 25 to 150 mg per kilogram.

For systemic administration, the compound of formula (1) 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



+ Et3N 1 1(11) ~ "' 1(I) R I(iii) H COOwe
Pd(PPh3)r/YzCo' Hz/Pd cat. NI \ i Rf 'f ). oTf R3
I(w) 7- Y Spacer attachnent (as a precursor of R3) sp

WoMweddsr R2 / a) spacer attachment 3 - D) pericazosamcoots
deprotection of spacer R idpv) c) L coupling d) NaCOH
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- t rabblitui@rrogitoetioa motser &ildgenho bzl weightpetl dhy is mastdesirably
react ' ne el 1) | e ' presence of a
metal® 5%{’&5‘?%@.& g&@%&%@%%&f‘%ﬂ al conpl ex such as
PdC 2(PPh3) 2, Pd2dba3, Pd(PPh3)4 and the like), a

base Wik chhFitRAs ot the idvbMRnQbmefsd \enthiién @ compound of
Z%Oyfgr?n%?é 7amcFi) %-rlz-é %glgilcigiggn%}g]era]bguﬂc 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 2 monotherapy regimeﬁ. ‘ '
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 fo
ireat or prevent HCV virus infection. Such treatment may also be achieved using the
compounds of this invention in combination with agents which 'inciude, but are not
limited to: immunomddulatory agentis, such as a-, B-, or y-interferons; other antiviral
15  agents such as ribavirin, amantadine; other inhibitors of HCV NS5B polymerase;
inhibitors of other targets in the HCV Iife'cyc]e, which include.but are not limited o,

' helicase, NS2/3 protease, NS3 protease, or intetnal ribosome entry site (IRES); or
combinations thereof. The additional agents may be combined with the compounds
of this invention {0 create a single dosage form. Alternatively these additional agents

© 20 may be separately administered to a mammal as part of a multiple dosage form.



basic salt including netal carbonates, fluorides and
phosphates), and optionally in the presence of an
addi ti onal phosphine ligand (triaryl or

wolhedaadyt phosphi ne, dppe, dppf, dppp and tﬂﬁ/dmlfﬁhmoms
Sui tabl e solvents for thisigeaction include DWVF,

di oxane, THF, DME, toluene, MeCN, DVA and the |ike at
tenperatures ranging from20 Cto 5 170 C, or
alternatively wthout solvent by heating the

conmponents together. Alternatively, the

crosmmdd%ng@ggmegg can be carried out on a
ed form of 3-am no-4- odo enzoat e and

t tect
Che. iR ERABE PRInGs Bagues R (oD grepared
Subs égumdmnbws tnepoaysiicdestaticlketiptundd by\addptihg kighoditeadtural .
Ejl ar y?lg‘l%by ne%%?%s thg%“ des? ﬁn@d byéj ﬁgfﬁ@&lglgg? gtta(]e' (2&3 l?ekﬂt9¥é°97, 38,
e§ui VB and Gndagchiled ak f&iﬁﬁo'l%&l A% 38tmdiScheyrss1,shewn bglow
tot g/g RinESRY, 'é%lﬁ g@F\éﬁe ol dé%@rtb%ﬁ%@(eirpmgﬁtl%@w hé&d prédedures

t he e bon e derivatives
trifrean %%a%ﬁpéedktﬁ Blﬁr?)’@h%ﬁl%%fﬁoméowﬁﬁ ebfaff@da {9t dhig inpntion.
correspondi ng ketones by followi ng known literature
met hods (for exanple, .cycl ghexene triflate can be
prepared from cycl ohexanone SGHEME flc anhydride and a
hi ndered organi c base such as E

2, 6-di <tertsbutyl -4-nethyl py(dine). The 15F o

hydr ogehaft on of "t he doubl e bond ori gi nal Iy pyésent in
R3 can beacbcmut Wi t h R h§ae®gan gas or amhydLogesome

donor (ammo formate, ZFormc geld and the i
the presepee a netal catalyst (preferably
sui table solgent (1 ower al'kyl al cohol s, Zetc.).
The indol e derivative I (iv) is then alkylated on '

ni trogen, wtﬂ & app jate spacel Q. SPPMeand
furthe —gigﬁeﬁaped» f_ﬁécessarw g, gi N—alkylated

i ndol e car bg xyl ates where Y, Sp apd are as defined
herein. ki | %, follow E%@hydr | ¥'si gwvof the indole
ester protecyi ng gr @uﬁ"acet ul ting ; carboxyi-ndol e
derivative s converyed t npounds of formula | by
coupl i frgamectsy otffle g pproprlate Z group, Condensation
of the 6-indol ecar bax &P Wi th am nes or 25

al cohol s can be &Q hed usi ng st andaysgcadmmienbond
form ng .reagents sugt TBTU, HATU, w@m£%mmmggﬁc
DCC, isobutyl chl orbf ogpate and the Ii

-- activation of the carboxyl group by CGHV%F@lon to
the correspondi ng acid choride prior odgeftdensati on
w th an am ne. Any remaini protecti ng Gfopiany bobping

- renoved followi ng @MP% st ep\t o_ gi.ve _clonpiuinedprepyfson 2

formula I.1. b) optionally coupling
with group (precursor) Z

Compound of formula L1

10

In carrying out the route illustrated in Scheme 1, a suitably protected form of 3-
frifluoroacetamido-4-iodobenzoic acid Ki) is reacted with an alkyne I(if) in the
presence of a metal catalyst {e.g. a palladium metal complex such as PdClx(PPhs)s,
Pd.dbas, Pd(PPhs), and the like), a base (EtzN, DIEA and the like or an inorganic



30 Alternatively, conmpounds of fornula 1.1 can be
prepared by el aboration froma pre- existing indole
core by foll ow ng adaptations of literature procedures

for exanple, by P. Gharagozl
‘?ﬁetraﬁidron 1996, 52, 101{5) or K Freter ???ﬂﬂ%gg@mm”

Chem 1975, 40, 2525). Such a nethodol ogy is

illustrated in Schenme 2: WD 2004/ 065367

PCT/ CA2004/ 000018 103 SCHEME 2 Ixol " '/ 7 2(ii) N
COOH H COON (as a precursor of R3) / KOH or NaOwe or

W 3 bBﬁ@séﬂanludﬁib Btk cahboRbiek | fluoddds Jand phdsphdteHahd Gichally in

/ 2 - pr se?uce gsanfci%@?h%h%(pgye E%aw?or h%?%%gﬁ”og&ﬂe dppe,
R 3Sufif, dpppButihe/ kg8 Sitalge salvebifonthis BEaoror) Bolade BMF, dioxane,

R S 1 0
B( Og' E %@E%&g@ng Méﬁl\iz'ﬂﬂﬂzaﬂ' tnggkecagt%gﬁfegfargs Hngihg from 20 °C to

- or Pmetely RS Spivags Behesing e YSTPPReB RS
= R' &fﬁérna{@b@[\the cross-coupling reaction can be carried out on a suitably protected
form of 3-amino-4-icdobenzoate and the amino group can be trifluoroacetylated in
the subsequent step as described by J.W. Ellingboe et al. (Tet. Letf. 1997, 38, 7963).
Reaction of the above diarylalkynes I{jii) with an enol triflate or equivalent under
10 cross-coupling conditions similar fo those described above gives after hydrogenation
of the double bond, indole derivatives liv). Enol triflates are known and can be .
" prepared from the corresponding ketones by following known literature methods (for
example, cyclohéxéne triflate can be prepared from cyclohexanone, iriflic anhydride
and a hindered organic base such as 2,6-di-fert-butyl-4-methylpyridine). The .
15 hydrogenation of the double bond originally present in R® 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 (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, fojlowing hydrolysis of the indole ester protecting group, the resulting
carboxyindole derivative is converted to compounds of formula 1 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, DCGC, isobuty! chloroformate and the like, or by ... . .

activation of the carboxyl group by conversion to the corresponding acid chloride
prior fo condensation with an amine. Any remaining protecting group is removed
following this step to give compounds of formula 11.
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 et al. (Tefrahedron 1996, 52, 10185) or K. Freter (J.
Org. Chem. 1975, 40, 2525). Such a methodology is iltustrated in Scheme 2:



2(vi) B(OH)2 or B(OR 2 Y RzZ-X ~-L catalyst / base
Spy COOM N RZ HCOOW .z 1, linker attachnent RZ /
_ R3v) 2. functionallzatlon I( R3 of linker if
@?9?&5@% 2(vii) NaOH then functionalizati oRcgRIBRMAGSS
0 ornulae 1.1 |In carryiqg out the route illustrated
in Schenme 2, commercially available 6 5

i ndol ecarboxylic acid 2(i), which can also be prepared
according to the nethod of S. Kamya at al. (Chem
Pharm Bull. 1995, 43, 1692) is used as the starting
material. The indole 2(i) i$§|@%ﬁ£ ed with a ketone
2(ii) under basic or acidic f =type conditions.
Suitable conditions to affect 4 his condensati on

i ncl ude strong bases such WO Zp04/ 065367

PCTI CA2004/ 000018 104 as alkal} negal hydr €S, COOH
al koxi des any dr i desod N 0l venbsSpch as!l aI kyl
al cohol s (Mg OH, terL&A&i&ﬂi;;ﬁ,THF, lioxane,
DMF, DNWBO, DBj the |ikexaorm@mebrit®n t gnperature

“ranging from-20"C to 120 C.teAHj/inmati vel ¥, t i
condensation c&h be carried out under acid- conditons
using organic or mneral 5 acids or both. Appropriate
condi t ons, jAG ude miktures @phofeOH and aqueous sp

phosphoric acli'@d at tenpgratylr es 1.niaagi=ageitr om 15C \,o ‘ COOMe
‘% gr oUPrdefndifdfn Protgeted i
(usual | y | oaeker if necessary J

120 C. JBSsgay BOXYT 1%, ak
the formof an ester,
R

Z(i\') R3 z(v)
/ 1. BuLi/-78 °C
Z-Régﬁi : 1. BuLi/-78 °C
oren 2. RSnCl R2-B(OH).
or B(OR'), 2
or ZnCl, ) or or
- or B{OR); R2-SnR"
R2-B(OH H - 3
or ©, N COOMe th2en catalyst / base
s M ’ R&-X
2.
R Sanb \ cataiyst / base v
talyst .
| caastibase R M = R'ySn, CIZn,
2(vi) B(OH), or B{OR), v
e p -
catalyst / base SD\
N COOMe
& \

H
COOMe
\ . N 1. linker attachment r :
N .
- 2. functionalization
of linker if necessary

7 VNa&)H ihen functionalization

compounds of formulae 1.1

In carrying out the route illusirated in ‘Scheme 2, commercially available 6-

5 indolecarboxylic acid 2(i}, which can alsp be prepared according fo the method of S.
Kamiya et al. (Chem. Pharm. Bull. 1995, 43, 1692) is used as the starting material.
The indole 2(i) is reacted with a ketone 2(if) under basic or acidic aldol-type _
conditions. Suitable conditions to affect this condensation include strong bases such




al kyl') using known net hods. Hal ogenation (usually
brom nation, but also iodination) of the 2-position
of the indole 2(iii) gives 2(iv). Suitable

Izg&%gggwg agents 10 include, for exanple,, &%’iﬁﬂfo@ms

rom ne, bronosucci ni m dg, pyridine trlbrom
di bronohydant oin and the correspondi ng i odo
derivatives. Suitable solvents for this reaction are
inert to reactive hal ogenating agents and i ncl ude for
exanpl e hydrocarbons, chlorinated hydrocarbons (DCM
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o P B st fery e gelbaneting et S e Rtk Sl
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-attachnment'. e convérsion’' o ronoi n
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or gandrhifatR F inBSleédhbwh i1 Schefe@dvaiiiesitibad bpLi Cral (Teonstt.

t enper ﬂé éf§ually -78 to -30 C) hal ogen-netal:
excha?ﬁgt s?’ an al kyllithium reagent (e.g. nBuLi or
t er - THalHjrorasindise degivhiived R{inhcar babonvétied forfdiy sulgatituted key

2t b aBRleT) b AngRR Cbaabd: (et ARAREM o o
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or gaesH IR RISV BT ri e G ppled Sfirogen
met alas@abaibyd Bdcherms $ koghdtely ermetiate Hv)oimehis apmaath, the indoleic

o s Sl BBl 1B 536 p. i, s,

1503)S0:Rh ped thatike ghe protastied groumsigeemersd 2{ ia}eﬂﬁﬁ’éﬁ of e

2004/ sgéée%@g, p%?ﬁb%@%ﬁc@&@@t.lﬁhe 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 fertBulli) or using lithium metal. The transient 2-lithicindole

30 species is then trapped with a trialkyltin halide (e.g. nBusSnCl or Me;SnCl) or a
borate ester (e.g. trimethyi or triisopropyl borates). Alternatively, the lithicindole
intermediate can be trapped with zinc chloride to form the corresponding
‘organozincate which can also undergo transition metal-catalyzed cross-coupling with
aromatfic and heteroaromatic halides or triflates as described, for example, by M.

35 Rowley (J. Med. Chem. 2001, 44, 1603). Aliernatively, species such as 2(vi) where



105 the indoleic NH is nmasked with a protecting group,

can be generated directly from 2(1lii) by ester
formation foll owed by indole NH protection and
P ‘F@ ppn of the 2-H proton with strong RRgr-AbSbaBecers
|uns al kal i net al ;pam des) followed by trans-
netallatlon. Alternatlvely 2-bronoi ndol e 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 organonetallic species are
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f r omifEsise of @ traupifiop mety! atalysidugalinigd Withas! or Wh?*é'é?g ?Rhgsphl"e
can h@arﬂaralm a@dlt;wsuohxésaayhd@n{oaihnoaa@ﬁg L}fdl)?arﬁt? base (usually an
Cr oss-cou I N ac 0 r rte n e era

S SR I SRR e s SR Bf piBsd Pl b et Biprate)
ciat alThs reactimuiabisuallyPchried out dranl almhoicrsdv&tl’e(E&H)yDME toluene, THF
phos%ﬂa fHe ll‘(%?ﬂ@iqﬁeraf?% gﬁ@r@‘#gﬁ & iéel4§u§h as an

i norganic c or 1odide g'{ é&i
sm ss-coupng uith §n oSk Fan pesardAt Ph%riwu@a o§F geig Stille

DVF, cridgb-colify %&ldnh@pdriehﬁh taé liteta@IB.LTIEE Usiadly inadlgisnge use of a

: Eo(n)\r?ér%%étgntn&eta cstﬁrygtu(HﬂJ ‘ﬁ%gﬁs %@I }%Ltfl'o%gfl gl%éghin% Ii%?nds and

f29r - S0 ladditivelsuciRenian inorgaciostipideoag. LED &r edida{egtGiy). Suitable

{“h tr %gﬁihtiglfor R deé’c%h @mﬁ.eé ltar@nbvmﬁrmm@wie Aﬁ-l?dQH@ uneQat 25
0se SKi

bas o ETERRAHUZS SRRSO 1ﬁ%¢ i ?gnewa 5'(&('? Convartdd o
car b@Bmpmsaﬂfodmaméém@cﬁmmmthainwl metals, in the

apprqpriate solvent THF di.

Vb CN?-R%@W@& co :? t&o&ﬁ 6cr gllgyzl%ﬁ gagfa? Ef 1311 in %(02?? génvé)t?(/gtargwgﬂ known to

rzéngittrge Skittewh in 1@ =@ and lrldl.@iecihe uge oébmmapﬁ $uch ap alkefi pptal

Sp 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).



is used for the alkylation of the indole anion. Such
el ectrophilic species include 30 iodides, brom des,
chl ori des and sul fonate esters (nmesylate, tosylate,

ICA2004/ 000018 106 EXAME’LES The present invention

|s illustrated in further detail by the follow ng
non-limting exanples. Al reactions were perforned
in a nitrogen or argon atnosphere. 5 Tenperatures are
given in degrees Celsius. Flash chromatography was
performed on silica gel. SgxamPLESpercentages or
rati os. express a volume to volune relationship,

unl ess stated otherw se. Mass spectral anal yses were

r ecoftie greggitinyentisinde ﬂlmsﬁg@dayfuﬁhqgﬂegﬂ b thedefewing. non-limiting
Her eigRbRdiay %ﬁ@&’cﬂgﬁé GerB pbk&eh e hitddeP\r %on atmosphere

abbreviations or synpols ‘are used

0
aéi d Temeegiuras e gw@mn %QW? 8?'?'8% Fds%whr%@ogra&wy was performed
ﬁe nz f@lh I’slil@dgﬂri] esdlﬁudrmeycehragsé ol ratis Ryprasd olyrhe Bplelmieum
exa oS r
e o (AR RRRRS bien e IR speqiel analyses werp rcorded using
Bu: blﬁpWsp@wzn@aﬁbwgﬁ@w dﬂ%releh&f@r@@yd heremaﬁer the following

di bengyklidfing BF QMR arORdy;
1, 8-di azabi cycl 0] 5. 4. 0] undec- 7- ene DCC'

103 Di cycl ohexyl carbodiim de 20 DCM di chl or onet hane
DEPCAcGHeadwt aglyr ocar bonate; DI EA:

di i sQpy, Lyl
4- (d| (f%qogm@r%g yr carbOR}YA DVE: di net hoxyet hane; 25
a@mb@fpzpﬁ@m}q;-ﬁﬂlopmms@i@nethylammo)phosphomum hexaflucrophosphate

BroP: Bromo tris(dimethylamino)phosphonium hexafluorophosphate
15 Bu: butyl
Chz: carbobenzyloxy carbonyl;
DBA: dibenzylideneaceione; 7
DBU: 1,8diazabicyclo{5.4.0Jundec-7-ene
DCC: 1,3-Dicyclohexy! carbodiimide
20 DCM: dichloromethane
DEPC: diethyl pyrocarbonate;
DIEA: diisopropylethylamine;
DMAP: 4-(dimethylamino)pyridine;
DME: dimethoxyethane;
25  DMF: N,N-dimethylformamide;
DMSO: dimethylsulfoxide; = o
dppe: 12~bis(d|phenylphosphmo)ethane
dppf: 1,1-bis(diphenylphosphino)ferrocene
dppp: 1,2-bis{diphenylphosphino)propane '
30  DTT: dithiothreitol
EDAC: see EDC
- EDC: 1-(3-dimethylaminopropyl)-3-ethyi carbodiimide hydrochlonde
EDTA: ethylenediaminetetraacetate
ES™: electro spray (negative ionization)
35 ES" electro spray {positive ionization)



DVMSQO  di met hyl sul f oxi de; dppe:
1, 2- bi s(di phenyl phosphi no) et hane dppf:
1, 1' - bi s(di phenyl phosphi no) ferrocene dppp:

wozobiicsésdy phenyl phosphi no) propane 30 DTT.  percaze04/000018
dithiothreitol EDAC. see Eg EDC.

1- (3-di net hyl am nopropyl)-3-ethyl carbodiim de
hydrochl ori de EDTA: ethyl enedi am netetraacetate ES-:
el ectro spray (negative ionization) 35 ES : electro
spray (positive ionization) WO 2004/ 065367

PCT/ CE%-Z&QA,/ 000018 107 Et: ethyl; Et2CG diethyl

et her %&E " thyI acetate; EtOH ethanol 5 Fnoc:
9- FI u enyel ?Hyr oxycar bonyl HATU:

O ( 7-ERabatinbacataigiol - 1-yl ) - N, N, N,

N -t%t{)ﬁngt},gw]uroni um hexaf | uor ophosphat e HBTU:

O Benzotri azol - I N, N, N; My]t et ramet hyl ur oni um

hekafTIR% c?dﬂ'é‘gw
1- hy dﬂmyoze?aavzabmmami a;yr)Jl\m NONHERImethyluronium
1- Hyo“ Ogﬁgé Ha@zol e HPLC. high perfor mance liquid

chrorra ogra i sopropyl acetate 'Pr. isopropyl
. ' Pr OHIBTLE ShBeszatigrol-14BNNEN, Ni-éqﬁﬁmethylvmmm apreiiunmorhesphate
Ve OH: Rt -haRRdroxy-7-azabenzotriazole
10 HOBt: 1-Hydroxybenzotriazole
HPLC: high performance liquid chromatography;
IPA; isopropyl acetate
'Pr: isopropyl
'PrOH: isopropanol
16  Me: methyi;
MeCN: acetonitrile;
MeOH: Methanol;
MOM: methoxymethyl;
MS (ES): electrospray mass spectrometry;
20  NMP: N-methylpyrrolidone
PFU: plague forming unils;
Ph: phenyl;
RNAsin: A ribonuclease inhibitor marketed by Promega Corporation
RT: room temperature (approximatly 25°C)
25 SEM: timethylsilylethoxymethyi;
TBE: tris-borate-EDTA;
TBME: tert-butylmethyi ether
TBTU: 2-(1H-benzotriazol-1-yl}-N,N,N’,N"-tetramethyluronium fetrafluoroborate;
tBu: tert.-butyt; ‘
30  TFA: trifluoroacetic acid;
TFAA: trifiucroacetic anhydride;
THF: tetrahydrofuran;
TLC: thin layer chromatography
Tris: 2-amina-2-hydroxymethyi-1,3-propanediol
35 UMP: uridine &'-monophosphate



MOM et hoxynet hyl; M5 (ES): el ectrospray mass
spectronetry; 20 NMP. N-nethyl pyrrolidone PFU. plaque
form ng units; Ph: phenyl; RNAsin: A ribonucl ease
Wobiidso, mar ket ed by Pronega Corporation Rl 286eooo1s
tenperature (approximtly 2BC) 25 SEM
trinmethylsilylethoxynethyl; TBE: tris-borate-EDTA;

..,, TBME: tert-butylnethyl ether TBTU:

2- (1H benzotriazol -1-yl)-N,N,N , N -tetranmet hyl uroni um
tetrafl uoroborate; tBu: tert-butyl; 30 TFA:

trif lunr: oadgied arigibgliate TFAA: trifl uoroacetic

anhydride; THF: tetrahydrofuran; TLC. thin | ayer
chromat ogr aphy Tris:

2- amibrempleh i ciSdbugirete Inglthotls 3¢ gynthesin etliepieserdgivelsPmpounds of this
uri diagnbor Monophosphat e WO 2004/ 065367

PCT/ C‘A2004/ 000018 108 UTP: uridine 5 -triphosphate
Bdanpl es 1-33 illustrate methods of synthesis of

repr esewbedt1 ve conpounds of this invention. 5 EXAMPLE

1 i%ﬁ%l =2 Eﬁ]ﬁ%uf&do'rgg’@ﬂ%%r tg)xyl ic acid: HN

F,C._.0

HN COOH HN coome hd
D/ - - :@/ _TFAA N COOMe
(i MeOH/SOCL, reflux D/
| : e lj/orf

rrnerrr———— -
PACL{PPh,), Pd(PPh,), / KzCO:.

Et,N

H
) COOH
' i cooMe \" O
Q N\ O 1.H,Pd cat.
I 2. NaOH then HGI .

Methyl 3-amino-4-iodobenzoate:
10 3-Amirio-4-iodobenzoic acid {13.35 g, 50.8 mmol) was added to MeCH (150mL) and
S0C (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 W|th MeOH and dned in vacuo (15 23 g).
Methyl 3-tnﬂuoroacetamrdo-#—todobenzoate )

16 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 ge! 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)-benzoic acid methyl ester:
The iodide from above (0.742 g, 2 mmol), phenylacetylene (0.37 mL, 3.2 mmol, 1.7
equivalent) and Et;N (6 mL) were charged in a dry flask under argon. PdClx(PPhs).



HN O j1COOMe MOH SOCI Z renn efl ux CF3COHN COOwe

clOTf | ~ 1 PACI2(PPh3)2 Pd(PPh3)4l K2008 Et 3N H
COON NcOO_Vle_. HZ / Pd cat. 2. NaOH t hen HC
WBbiMless3s2M No- 4-i odobenzoate: 10 PCT/CA2004/000018

- Am no- 4-i odobenzoi ¢ aci dig§13.35 g, 50.8 mml) was

added to MeOH (150nL) and SOCI2 (4.8 nL, 65.8 mol,

1.3 equivalent) was added. The mi xture was refl uxed

for 3 h and then volatiles were renoved under reduced
pressure. The residue was co- evaporated 3 x with MeCH
and gradad, 0.3 nwasead &fied 3ndhe riitleyas stirred at room temperature until

3-trif b

Sor APHOARE AL, BAROLE G ook P0G Lo

in D@\)ﬂo{umndern-gyluqqzﬁ@repwapq ilyigd withoveler{ee 5n Wake mixture was

_ gsgfﬁftram@ mﬁiﬁ@@m&am R0%R) Uhé 0 .cddsceédt Wégdad with 5% HC} (100
r e nde

s Tl ahapd0 7 28 0 e ARSEUES oy MBS gt wes

pad  pfirifisdl by fashgatometognaphPOiha 20% @At — hdtaee de siuentdo give the

?[Eg?';i&é me%%%@cgﬁ) W& g8a Rl Vond @442 of: s s Ghiiz 8.0 i
4- Ph&esihyé 8isyeiahezenyl)-2phenwindeolg §ragrhapd @ity | am no) benz

0' c a&raﬁlelaﬁé@gégﬁ%faggg?rge& Rtn ﬁrsary dbred awaasue K00762153 g, 1.1
Jur vEIDra i rlOBe SRR o St 0B SR Lo RMF @ mb)
f | as Was Bokak sAt gersusRehSiod (BRRS@WHIC) 2608 GFB@B7 The enol triflate

PCT/ ?ﬁ%%g%/ogogg&%xaﬂb%%r érgg%é& o‘ﬂow&?nt’l)ﬂeg%g&ur@’ﬂéscﬁggcﬁwﬂ“ G.

e wWas rature unti’l
J udg@fartmgnm tasathet BP(LHalsmoyelicShems 1988, 3 25 a3 eseqyiaent
m xt we%oﬂ@aes%ﬁﬁgoqmﬂeaﬁ&é?wﬁe% 802 g, 3/ Dhwive 3'~é_'c|]|dﬁéleﬁt§ﬂzw:s%ﬂided
%gs?olflgv%edagyde(Pths&; 6088 & 4BL S (80, I e s T s ot
room temperature. DMF was removed under vacuum and the residue purified by
flash chromatography using DCM as eluent (0260 g): MS (ES™) m/z 332.2 (MH"),
Methyl 3-cyclohexyl-2-phenylindole-6-carboxylate: '
The material from above was hydrogenated (1 atm H, gas) over 20% Pd(OH). in the
20  usual manner, using MeOH 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 HCIH (5
mL) was added followed by AcOH to pH 7. MeOH was removed under reduced _ . .
pressure, water (50 mL) was added and the product extracted with EtOAc. The
extract was washed with water and brine, and dried (MgSO,). 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). l
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 Methy! 2-bromo-3-cyclohexyl-6-indole carboxylate:



extracted wth EtQAc (3 x 100 nL) and the organic
extract washed with 5% HCI (100 5 nL), after (100 ni)
and brine (40 nL). After drying over MySH4, the
wesdoiarsims purified by flash chromat ogr aphyctieiintioooos
20% Et CAc - hexane as eluemo to give the desired
cross-coupl ed al kyne as a tan solid (0.442 g): MS

(ES') mz 348.0 (MW.

Met hyl 3- (cycl ohexenyl ) - 2- phenyl ndol e 6-car boxyl ate: A
flame-dried flask was charged with finely powdered
anhydrous K2CO3 (0 bg, 1.4 10 (rimol) and theyal kynec‘H

derivagive from abové (O. 390“. “%hol ). Dry i
m.) m&gﬂﬁ ) uspe ? dedh&8el wit Ry a
strea rgon., @9 ' gérﬁd&gﬁ'
cycl ohexanone, prepare fo i ng the nm)gced
described by A G = Martinez;”M Hanack et al.

~ Heterocyclic Chem 1988, 2§ doomar equi val ent § COOMe
met hods de¥R9B& in the | ture (FPrBP2 g, B33

mol , 3 €quival ents) was agde ‘f_‘?ﬁé‘%‘ﬁ?d_’b
Pd(PPh3)4K£ QRGpgr 0. 07 ) and the Xt ur e S

stirred for éhat roo nperature. DVF was ved
under vacuum and the residue purified by flash

chr orfeexsépheypnyhbsndefe vexoxylicacidnt (0. 260 g): MS (ES)
mz 33 @roﬁMioaﬁomeUEIb‘éWJvas equ éaped with a refiux condenser and a

?raf g(ﬂ:‘fl‘e%Fe %la(g'ﬁt]lngg g Iqlﬁ;sg/gt%l 3735,&@%?@0%0&?%% Gglggsle carboxylic

o\ber a2iki¥3dRdI0q;) B6immld, IBeequiRlentsuigds amarged into theiflagk, FiGked by

T Aot el pibygeroe 7

n z 3845 §8(rrpg|1qz yas added. Methanolic sodium methomde (25% wihw, 2%3 L, 11.37

3- tQ/h Ghald) ewydquaanah@wés audel frfortoas beeryDingin. aThelmixturd Res then
e

et | ISP e SR o hiopp Boerruii R (N aion and

210 Na@thanel rﬁm))vaﬂundbr reduqeti prassingdiTbe wlcbaﬂmge% phase was

OCCULLRAfRAR PWh Qahoélﬁﬂa%cﬁrﬂ@ﬂ (¥§2§) fﬁetreéum}@%ndmsﬁ C}:Qempltate

roomte erature was ad o
by AMEFICP l?cmbvf' tr%ftmwawfg “ﬁ%mﬁ%%an% AERg UndgtifRcHm 8t 80 °C. The
pr es slesifed cyelbieie(Sdonvhivewas obihed agabelgbeol (@B10E, 100% yield).

extragc T xtract was washed wth

wat e?" J%:gpr@ﬁ P&Eza@%d: aﬁ?&jdc ?Wﬁ'sozt) Renoval of

viél afThe gasaturatgd dervativecfean phaye aas dydyagenatagdon 301 ender 55 psi

' ndo'hﬁdﬁé’érﬁﬁ%éfrés%ué%& s, ﬁd@i@/ﬁﬁ 2’15593%sﬂn ARtTHHO_ MeOH (2.5

EL?P ;tgol \qug %fgrrgltrﬁqqgcoé g@rcgtqgﬁt, vg,gtl]l%we g ren";_?;ved under reduced
2- et yaaglipynd dieresidrsiaartueiicd witheythiae elhel beiye, solid was collected

3 CY Gl AREKAN fadicHELNE ahb B8] i SRLBNHbE £ o 38V,

20  Methy! 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 L). 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-ihdole carboxylate (carbonate / iodomethane



EXAMPLE 2 35 Met hyl 2-brono-3-cycl ohexyl -6-i ndol e

car boxyl ate: WD 2004/ 065367 PCT/ CA2004/ 000015 110 N/
COON H/ COOH QO HCOON\ HZ (50 PS') \ \ NaOwe/ MeCH
XPRPHESHy2 WON N H COOVe H COOMe SOCL13/ Mceki/Byronddniois
Br \ \ or THE - CHCI3 1C2@3 / Ml [/ DWVF \ \

3- Cycl ohexenyl - 6-indol e carboxylic acid: A 12 L

round- bottoned fl ask was equi pped with a refl ux
condenser and a nmechanical stirrer, and the system

was purg@d with nitrogen gas. 6-indole carboxylic 5

aci d RFeeRFW® g, 1.86 nole, 3 equival ents) was char ged

into Abe ﬂéél@éﬂmppé@{mlﬂw\ﬂdapbyg WeRk dn8 nfechaniddi £tfir%{] was charged with

stirrj 0om.t emerat ure 0 n

(570 o 3-GishSEh B ek A8 Rl & oo iR e AARAREs pue

met hdﬁﬁiiml-x\&@’/@dﬁﬁd\/fot@ﬂ!@ By, anhydra®s patassiem @rbbnate (78.13 g, 0.565
Leqi Rl ntl&ﬁorﬁ@%néw d,0.4R8 Ho'lej W2s Qéfc?é'd d]‘(gbmﬁgerbve;rqumn with

m xture was then refluxed f ter coolin
r oomﬁ"@ﬁg&% gluEy wiish wes fhen E?"%d%’eﬁﬂﬂﬂléﬂt (8ora eTeperatite ur
met haneplciedBappdardnaadt stagtihy wdermr @E6Y'Ehe rddifting SB$pusibn was

B aq“eQHe} ;%@%Sﬁqzﬁ’%te@ﬂsﬁ 'rrfL& EH'd (fl {%’E! té oha é\@h g @355%@‘1 The
col | emfwt was ¢><itr|a@te®ml0cﬂ1her\ﬁb8 rh‘éQQ wil-X Washet avith aatér end lrbhe and
Uﬂﬁ“dn&é‘%ﬁbﬁt V@Qtll@s w&'@%mﬁk%'dh@é’r ek B}%é&ﬂ@ and the rede,n/jue

derivatiy bt ai ne ge solid (451. (g,
yi el s f“%fa@;ﬁd’w@w@ﬁne (609 fﬁabﬂée@sags 8R4 s Thiered anweﬁw&def
unsatvamahe(!azmeg 9084 yiste). f rom above was hydrogenat ed for
R e
Adapting the procedure of L. Chg (Tet Lett. 1997, 38, 3871) methyl 3-cyciohexyl-6-
16 indole carboxylate (4.65 g, 18.07 mmol) was dissolved in a mixture of THF (80 mL)
and CHCl; (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.
Atfter stirring for 1.5 h at 0 °C, the reaction was judged complete by TLC. ltwas
_diluted with CHCI3 (200 mL), washed with 1M NaHSOa {2 x 50 mL), saturated
20 aqueous NaHCO; (2 x 50 mL) and brine (50 mL). After drying over Na;S0,, the
solvent was removed under reduced pressure and the residue crystallized from -
TBME — hexane. The desited 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% vield). '

EXAMPLE 3
Methyl 2-bromo-3-cyclopentyl-6-indole carboxylate:




L) as solvent. After filtration of the catalyst,

vol atil es were renoved under reduced pressure and the
residue was triturated with hexane. The beige solid
waszoolsssect ed by filtration, washed w th hexameaeswhooos
dri ed undervacuum (356.4 g11278% yi el d). 20 Met hyl
3-cycl ohexyl - 6-1 ndol e carboxyl ate (thionyl chloride
procedure): A 5 L three-necked flask was equi pped with
a reflux condenser and a nechanical stirrer, and the
system was purged with nitrogen gas. The indol e
carboxylic acid fr ove (3P0.00
char gef_i pt ocotre fl and sugpéndg
Thi onri de—(5—rt5—®. 0685

was added™25 dr opyi QH nd theA\m
48 h. Vol atiles were renoved~under redmemsd pr
and the residue was trig .t h hexane to

&
bei ge soli t was g wth h ne angs,C
under vacﬁ%ﬁkd%@geﬁ g, gghield;__%égﬁhyL. ’

3- cycl ohexylme6- i ndol e -€ar boxyl at e HHE af¢¥dnat e ,
i odonet hane WD 2004/ 0653867 PCT/ CA2004/ 000015
procedure): A 2 L flask equi pped with a dropping

f unned-Clepantenyifiindale carbexydic agics charged with crude

3- cy Gl ohewdd-n&bd Ak @qGiBRONM ﬁe&%h@al(sggeﬁuél’ch?igé@ﬁith indole

nol e). a qggnh drggi DVE §§665 nL%}mas added followe

by arfrENE 65 2eLe dries AR At BOHABISS (464 46 9585 65mole, 10

mal e)equivaldiatsle Wiatae(66GILYahddveGH G869 nit) We)e avisd afdie mixiure

dr opw Ver. ' | 5L t.he. sl ur

i ceaBa YR obopelthiche et bl adedahil Slbllis)wes addes

unt i IdropydsepIver & ivsiagopeummntie redction midtira wamheaed & an additional

(TLO3 h (Bh6r vitfishthe r&%@%?&%@ BorBiSte Ly ML CPA &idickiM @ °C for 1

wat er 350 nh% gnd acidified to HH 4°wth 4N HCl (200

mL) . "THE® PREBEEEY PRassun e3ite celigoted by filipingy andivashed Wi TBME

mMo) , (A8 hbLMd lemned @cloperdarone self-edrdedshtidi peducts. The brown -

(Na2 Vol At :

br osdoitias{iebliati Uted ¢ LR e Bl TlonyBLbiei TowE 2 1 1),

700 d ! was

( Frllpwing peidifeatige tasit B withveanos HCL@2Ba1Lh i hefgeauediniate

\'\//Z;: ﬁ l-mze(c%@.b? filiraticH) w%’ehﬁd%tﬁ)mgter (.9(_;1 X 1 L) and dried under vacuum at 70 °C.
vi.2- br ono- 3- cycl o - 6 e carboxyl at e:

naapt | isE el B oo CRRE poes fEopip and Bisren 35,

387 1 homegéngity B-&59c(HhExyl - 6- 15 i ndol e carboxyl ate

g 366%{%(:’&&"%-6%&% cmxﬂfcsa%%:ved inamxture of THE
The crude product from above (159.56 g, 0.70 mdie) was dissolved in MeOH (750
mL) and 20% Pd(OH); 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 cataiyst was removed by filiration 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.

3 e,
Xt ur e 209%Bd(OHf |

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.
Methyl 2-bromo-3-cyclopentyl-6-indole carboxylate:
The ir{adole carboxylate from above was brominated using pyridinium bromide



and CHC13 (80 mL). The solution was cooled in an ice
bat h and pyridi ni um brom de perbrom de (pyridine
tribromde, 7.22 g, 22.6 mmol, 1.25 equival ent) was
wodedosssgfter stirring for 1.5 h at 0 C thermaachiiwiors
was judged conplete by TLC3lt was diluted with CHCl 3
(200 nm.), washed with 1 M NaHS®3 (2 x 50 ni),
saturated 20 aqueous NaHCO3 (2 x 50 nL) and brine (50
m.). After drying over Na2SO4, the solvent was
renmoved under reduced pressure and the residue

cr y s perbramigsifoliguing tha BivEedura dgsaibed imlesandge Rr ed

2- bronoi ndol e derivative was collected by filtration,
washed with hexane and dried (3.45 g). Evaporation of
not hEXAYRLEdor s gave a red solid that was purified by

fl als Eeﬁ%ﬁﬁﬁc@ﬁ@%}}’thﬂ S'uﬂﬁﬂlegcgzés’-:é@?ﬁ nd Bf Q?I%?iiﬁietcleroarylboromc
yi el di i 0 g of pure materia
T8t aF’°{‘}g ‘Z%& 9,#,,; 9?’9’5’318’?/? el d). EXAMPLE 3 Met hyl

2- br Gmzsdouplicy opmahytc/tetéroatomaticiaotdrixadiddrassteY\@erivatives with 2-

oo PORIRpe IO AN ol by B R bppti s

HzO NEGI-RYYagaione OH esiangard REEhgatalyEdrS Uy crisg-c@iplingfeaction

-3|_HE' t%mh s%nbé’d'lﬁ)ﬂga' Iﬁ?ﬁﬁf I i‘&ke%{h}d'vveﬁ khémo%d%@rst?iﬂaﬁ%:h ke aﬁ‘f i1he fdllowing
ree-nec ask equi ppe chani ca

dPi rFﬁmRi%?%%g? Huyr arfggqe 33'6‘; 8 aPRRUNg-c aci d

( 2203gzyclohagy- m}'m)-3~yhﬂ-i ifﬂdlqsebbmbzyl(cm:ﬁ:i Aibthy] esitar: 65

nole, 10 5 equival ents). V\ater 660 nL) and MeOH (660

m.) were added and the ni BOMeated to 75 C.

Cycl opent § o 600M# 1,081 825 nole, 5 e S)COOMe -
5 W Se over, g a

reaction e xtuf e was he Pdﬁ)mﬁtﬁgﬂ,addl?'

(after which the reacti on mmsoj udged conpl

to 0 C for {yyene’EtOH / water

by HPLC)

The 2-bromoindole of exarnple 2 (8.92 g, 26.5 mmol), 3-furanboronic acid (B.P.
Roqgues et al. J. Heferocycl. Chem. 1975, 12,195; 4.45 ¢, 39.79 mmol, 1.5

156 equivalent) and LiCl (2.25 g, 53 mmol, 2 equivalents) were dissolved in a mixture of
EtOH (100 mL} and toluene (100 mL). A 1M aqueous Na,CQ; solution (66 mL, 66
mrol) was added and the mixture was degassed with argon for 45 min. Pd(PPhs),
(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 NaHCO; (100 mL) and brine (100 mL). After drying over a mixture of
MgS0, and decolorizing charcoal, the mixture was filtered and concentrated under
reduced pressure. The residual oil was iriturated with a mixture of TBME (20 mL)
and hexane (40 mL), cooled inice and the precipitated solid collécted‘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-fury)indole of example 4 was 8.25 g.



h. The precipitated potassiumsalt is collected by
filtration, and washed with TBME 10 (2 X 500 nlL) to
renove cycl opent anone sel f-condensati on products. The
womevessed7i d was re-di ssolved in water (2.5 pQressoddeenis
solution washed wwth TBME (12 X 1 Q Fol | ow ng
acidification to pH 3 with conc. HCl (425 nL), the

bei ge precipitate was collected by filtration, washed
with water (2 X 1 L) and dried under vacuumat 70 C.
The crude product wei ghed 275.9 g (88.9 % nass
recov%*%ﬂ}lolaﬁd had an 15 honogeneity of 85% (HPLC).

3- cheﬂﬁaﬁ#bc&mré‘ﬂﬁkﬁe §ﬁreka%y4 b 6’7’% @fa;ﬁ‘gnd":r ude

pr oduct from above (159 was di ssol ved
in Melglerorgts maneaﬁafhz%%?m(mezdwaemﬁ coal (8.00 g)
was adiestcoupliy diﬂaxdrhﬁ%;elhﬂ@ﬁ)ardﬁbﬁﬁb eERRReRrivlivés \RWZ bromomdoles

o et B s SR ool R R perterpimetl b Y
t hr ouygitiaiinals iof e steddart enetabicatelyted Stierovesicauptiey rea@idn es described
Pr eSSl litethire £ l\h!re‘il 'kHch Megﬁliéoqn Bé%rtd ﬁ*j?g goilgval § Qxa%ple

under vacuum for 12 h. e cru pro
obt ai "?%@Sé%“"ésuﬁfeoﬁ}dl‘?hétﬂchﬁss WS DRpslimiting hom)geneous by

HPLC. 3-tbt/blixyd-2aliophe1e Byt H-ndoldle L srbbryReid Mbay! dster:
The i ndol e carboxylic acid from above was converted to

t he correspﬁndl ! Mgsi ng t he caHbonat C(I)OMe

i odomet hane pdure desegbed in exar N

Met hyl 2- br oxe=3-€ycl opentyl-6-indoke Cca kg / The

i ndol e carboxyl ate from agqy br om nat ed/ usi ng

pyri di ni @ oni de VW 2004/ z?)sé PCT/ CA2004MN)00018
per br CTae de foI I oW ng t 9&cedure dessri/bed in

exan‘pl e E 4 General procedure for the Suzuki

cross? ébﬂﬁ‘ﬂkleﬁ@p@ﬁd witha refilccondensenuassheed mite 2- 5 aci ds
Wi t h #Bmbihgis@hiytsibshede (1 v d, 48 Frimdi, m&&»mﬂ&hadl@om‘xample 2 (7.00

/
der 1 e TR BRn 8RR e T AT il Farciognessd by bubbing
des c rargerdthiotigleihasplutian f2r AhdTise cminbeilqbbrd-or msd usi ng
apy Vid( ﬁ@ﬁé@ﬁﬁoé&%sn@{b@l!ﬁ@?ﬁ@rﬁ% BB Ao REEL I8 dnPe Wikture was

cross-coupl ing reac
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% vyield).

EXAMPLE §

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-yI-1H-indole-6-carboxylate:



as described in the literature and well known to those
skilled in the art. The following 10 exanple serves

to illustrate such a process and is non-limting.
Saypedebaxyl - 2- f ur an- 3-yl - 9H i ndol e- 6- car boxyd¥/caded@oo1s
met hyl ester: B(OH)2 H Ot COOVe CQOMe N B
Pd(PPh3)4l LIC O Na2CO38 toluene | EtOHt water The

2- bronoi ndol e of exanple 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

equi val ent) and LiCl (2.25 g, 53 mmol, 2 egotmal ents)
wer e di ssolved i @ coome of Et OH (100%&) a

M agued (F3FNa2 CO8

added an Xt e egassed
with argon for m n. Pd(%shc%%fm (3.06 2.65 mol ,

0.1 equival ent )\was added and the m xtu stirred
overni ght at 75-85 C under argon. VolatiTes were
renoved under reduced pressurgqgnd the 20 residue
re-di ssolved irn Et QAc (500 n(L) The sol uti on was
washed with water, satpat gt~ 1

brine (100 ni). F,ﬁf Ter doy/nohowel a nmixture of MySO4
and decol ori zi ng charcoal , e mxture was filtered

and concentrated under r ed pressure. The residual
oil was triturated with a ture of TBME (20 nL) and

h

ol | rethl Bkl b0 Bn) ronlyi9-3RIRNED.HH R R A Rfters
TBME efPaxyletgie, and drled (3.09 g). The filtrate and
vvas hiThE SndoleQidivdive #HA¥Rarh gié B lefsﬂsd @@7%&0@@5@&&%@@ in

o8 SRS A e s Sl P

5 iR RO LT Pl fder an argon
4. 36 apnasphenpr dab(60 % i eispersmh, 3(8%4,0720fimblhwas added in 3 portions

C2-(3- I
S00aF f&%‘s%a@’k%%oéf'&%o%}( A oy °'ﬁé°%tag‘? (985 g7l 1.24
pr oc &8vfy-¢Wes pdded drapwise) qverc0gsis 29 d}ﬂﬂltfﬁﬁgm%bafbwﬁ rempyed. The

reaction mixture was stired overnight at room temperature. It was then dilued 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 (Na,S0Oy), the solvent was removed under reduced
pressure to give a white solid. The solid was friturated 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).

16 Methyl 1-carboxymethyl-3-cyclohexyl-2-furan-3-yl-1H-indole-6-carboxylate:
The tert-butyl ester from above (21.5 g, 49 mmol) was dissolved in dichioromethane
(90 mL) and TFA (65.6 L) was added dropwise t6 the solution which was stirred for
5 h at room temperature. Volatiles were removed under reduced pressure, the
resldue was co-evapo'rated 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), ﬁltei‘ed
and dried under vacuum {o give'the title compound of example 6 as a white solid
(18.62 g, 99 % yield). '

EXAMPLE 7
25 Methyl 1-ca_rboxymeﬂryl-3~cyc]opentyl-z-furan-3-yl-1H~indole-6-carboxylate:



het er oaryl st annanes wi th 2-bronoi ndol e derivati ves:
Cross-coupling of aromatic/heteroaromati c stannane
derivatives with 2-bronoindoles 5 such as the ones
WexWp4/38371 N exanpl es 2 and 3 can be perf or nECh/aSooco1s
any variations of the stamward netal -catal yzed Stifle
cross-coupling reaction as described in the

literature and well known to those skilled in the art.
The follow ng exanple serves to illustrate such a
process and is non-limting. 3-Cyclohexyl-2-thiophen-2

th
yl - 1H i ndol e- 64carboxybic aci d methyl est e
\ Br SnMe3 H S P ¢

dcl 2(PPh3)2 T
fl ask equi pped a ref tx—eoncens
with 2- tri [

t he 2-bronoi e of exanple 2 (7.00 .g, mmol ) and
anhydrous THE (300 nmL). The sol uti on was™~degassed by

bubbl+ Q:r:aﬂ:ﬁi% ' . . TRE

cat al 1;“%?) ’roc%?‘%ﬁ%‘?{ 0 [ ié{ht%rqs‘g%g E@’?‘Bﬁ%g’ %‘H& F]He%)zﬁigm%g'a ??J'er"nOf
(1. 76%gMple 3nsHiaping M@eiehdded and the ni xture was
stirred at 80 C under an argon atnosphere-for 24-h.

Thﬁe (rﬁécti on m xture was cooled to roomtenperature,
firlt Y%° r enove solids and concentrated under

r eduddaihyir2esemoe-carbexyntghylBec porsheRyN iH-inddleBicdrbéate:
chromat ography using 9 : 1 hexane - Et OAG ol el uent,
to give the desifed Z-éﬁgﬁgiophene)indole product of

20 exanple Sg(7 oyield). EXAVR Ce0eohd

procedure for at eyt at i onNab¥- DMFdq| eBded ves to
~give N (et hylgarboxy)ing 8ot u_5>The f oW ng
exanpl e serveg to illustrate such a protess and is
non-limting. “vethyl

1- car boxynet hyl - 3- cycl ohexyl - 2-furan-3
yl - 9H-i ndol e- 6- car boxyl at e: oy 2004/ 065367
PCT/ CA2004/ 000018

23 1 \
bDCm

The 2-bromoindole from example 2 was N-alkylated with fert-butylbromoacetate
using NaH in DMF and the fert-butyl ester cleaved with TFA as described in example
10 8 to give the title compound of example 8 as a white solid.

EXAMPLE 9 A o
General procedure for amidation of N-(methylcarboxy)indoles with amines and.
saponification fo give inhibitors of general formula 1.1:

15 The following example serves to illusirate such a process and is non-limiting.
3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-
carboxylic acid: ' |



115 COOtBu H COOVe ~ N ~ NaH DM . N/ COOwe
------------- -- BrCH2000t Bu COOH COOVe TFA O /

Met hyl

WO wm/oskast oxycar bonyl net hyl - 3- cycl ohexyl - 2- f prraideddoso1s
4H i ndol e- 6- carboxyl ate: Tie indole derivative from
exanple 4 (18.50 g, 57.4 mmol) was dissolved in 5
anhydrous DMF (120 ni) and the solution was cooled in
an ice bath under an argon atnosphere. NaH (60 % oil

di spersion, 2.88 g, 72 mol) was added in 3 portions
and the mxture stirred 1 hat OC ‘)

tert-Butyl brggoacetate (13.8&9, mng\ 1.24

equiv.) was agided dropwi se g¢ve 10 mn and then the

i ce bath Or ennye .

—

diluted with 10/TBV (15%um&bii@mﬁgma.

400 nL) .. Afterndrying (Na2SO4), the solve
renoved under reduced pressure to give a white
solid., The solid wag@¢{riturated with hexane (300 niL),
filtered and tritu d a second tine with hexane
(500 mL). Filtration followed by drying under vacuum
gave the desired terb-byjyl. eghgs as a white solid
(21.6 g, 8 .

Met hyl 1- car bo®

ohexyl -2-furan-3-yl-1Hind

ol e- 6- car boxy! éte ert-butyl ester from above

(21.5 g, 49 mmol ) was 5sol ved i n dichioronet hane

(90 mL) and TFA (65.6 rnL) was added dropwi se to the

sol utWethyh@rdyclehesy-2sturarn-agi-1-(3mofpHolip-yl-8axo-ethyl)-1H-indole-6-
t enpegy, ?Ed&ﬁz VoI atiles were renoved under reduced
pressure, resi due was co-evapor at ed X Wth

and tThed- mqﬂy@amqwmdwﬁéawvweexwmaé (@@00@ deﬁmmwﬁ% equiv.),

t rs t uﬁ@prﬁﬂinwmm B, 18 indl, 8 DfeqlRy @n@tri(e&%mmb)@w BG¥hmol,

(20, Bl sy A B SR HRGU T Bl 5 B

(C. 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% agueous HCI, water and brine. The extract was
10 dried (MgSO,), 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 g yellow solid (0.498 g, 84 % yield).
3-Cyclohexyl-2-furan-3-yi-1. (2-morpholm~4-yl-2-oxo~ethyl) 1H-indole-6-
carboxylic acld: } el .
15  The methyl ester from above (0 480 g, 0.995 mmol) was dissolved in a mixture of
THF {8 mL) and MeCH (4 mL) and the solution heated to 50 °C. 4N NaOH (2.5 mL)
was added dropwise to the mixture that was then stimred for an additional 3.5 h at 50
°C, at which it was judged complete by TLC. The reaction mixture was evaborated
to dryness under reduced pressure and the residue partitioned between 10%

20 aqueous HCland DCM. The organic phase was separated, dried (MgSC,) and
concentrated fo 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
vellow solid (0.320 g, 74 % yield).



(18.62 g, 99 %yield). EXAMPLE 7 25
Met hyl 1- car boxynet hyl - 3-cycl opentyl -2-furan-3-yl-"Hin
dol e- 6- car boxyl at e: WD 2004/ 065367 PCT/ C42004/ 000015
WIB20@@BRss7 N COOVe Br \ \ | _ N COOMVe The pr op@dck 064000018
for exanples 4 and 6 were 18l | owed, using the

2-bronoi ndol e of exanple 3 as starting nmaterial. 5
EXAMPLE 8 Met hyl 2-brono-1 -carboxyrileth

yl --3-cycl ohexyl -1 Hindol e-6-carboxyl ate: K COQ Bu
COOve COOM N Br J i NaH - DVF Br \ \ | BrCH COO Bu
COOK TFA N COOve Br DCM The 2-bronoi ndole from
exarrpt,@w@,_y\@@ N- al kyI ated with tert-butyl bronpacetate
using NaH in and the tent- but'y ester cleaved with
TFA a@ef&é's%fz-fﬂeaquﬁhmﬂpwcmesy tlodigietiyleaseameyimethyl-1H-
conpomBdleStcebonypiie: 8 as a white solid. EXAWPLE 9
General procedure for am dation of

N- (et hyecc@r boxy)i ndol es w-t'h ani nes an —~n

saponi fijcati odboko gie inhilbtdors of ge &ral form(}Fa
L1: 1B & flol | owi ng exanpl raoeme t 071 ISPst rag e ) COOMe
a proce and i S RaBrdd PdCIz(PPha)E \
S-Q/clxyl 2-furan-3-yl - “nor phol I n- 47§1 £~ oXo- et
hyo- | ndol e-6- -
Q
NBS o N COOMe
water W

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 disscived in
THF (150 mil) 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, Et;N and dimethylamine
hydrochloride can be: added if req'uired to complete the rgaaction). 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 Na,S0,, 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-vinyl)-1H-indole-

20  6-carboxylate: |
The 2-bromoindole derivaiive 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-ethoxyvinyitin (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(triphenyiphosphine)palladium (0.51 g, 0.72 mmol) was added



“carboxylic acid: W 2004/065367 PCT/ CA2004/ 000018 117
HOON OCOOVM C) N | HONCOOW O\ O1 TBTU
coupling reagent F Et3N/ DVSO O NaOH 0 N COOH then
Worzoodvs ey | | PCT/CA2004/000018
3-cycl ohexyl - 2-furan- 3-yl - 1( 2- nor phol i n- 4-yl - 2- oxo- et
hyl - 9Hi ndol e- 6- carboxyl ate: The

N- (et hyl car boxy) i ndol e derivative of exanple 6 (0.500
g, 1.31 mol, 1 equiv.), 5 norpholine (141 pL, 1.6
mol , 1.22 equiv.) and triethylamne (432 pL, 3.1

mol , andzhg@aetippimixtyirenssestitkdseemishd al 1002CHindénmmeargdn THE
(13 'Et@o@ﬂ?\@r%e(rgédﬂ%n mﬁ%?é{wagﬂeﬁ%!&i to &ﬁn Eﬂ?lerattﬂ-e ard

equi ‘P%l‘ e mxture stirre
t enpé I?Péemfafﬁd gnq’?f{%ﬁ?ﬂ Reesusy HOAr (12PHel)wes eddeskand
m xt unmlmwlué Mhﬁded/\lb)lﬂmﬁblmﬁougﬂ%éhwvaﬁéﬂ&/al of solvent under

e e pienlleb ol BGARNERBE syt B 1 koot oo
resi cukeigasdlifi Berifiogtioh|oathl rtiras fisucog baffeish conomaisigtapbpgave

gel Ua%ldrﬁgnaﬁ%a%nﬁt %@tatay%m«%@s §5g fougNt . The nethyl

ster bt ai ned asa yel l ow solid
( 0. Ad@et@yl 28& I%JW@t%e)noyi)—3~cycfohexyl-1-dfmethylcarbamoylmethy!—'fH-

3- Cy Ghabve-sydarBodyiitén- 3- y1- 1- (2- nor phol i n- 4-yl - 2- oxo- et

hyl ) -4, Hi | e-

it ey AR T bk 0 1868 ik isisisissaeg B (300 mb) and
di ssdhesalution cacled intanries-wdter BRME W8ten{3p nalr) svab/aditd(fdliowe) by N-
and ifhigmeQlctihibitie (32842 450mmB), Feqdl) Nattehda Borléns over 10 min.

_After stirring for 1 b, 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 Na,S0O4. 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 10asa -

yellow solid (3.74 ¢, 62% yield). '

EXAMPLE 11
Methy! 2-(2-bromo-ethanoyl)-3-cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
25 . indole-6-carboxylate:

-

(v} N COCOMe

Br

The same procedures described in example 10 were used but dimethylamine
hydrechloride was replaced with morpholine in step 1.



was added dropwi se to the m xture that was then

stirred for an additional 3.5 h at 50 C, at which it
was j udged conplete by TLC. The reaction m xture was
HaporEssd to dryness under reduced pressurgcgbogbb®oos
resi due partitioned betweenz010% 20 aqueous HCl and

DCM The organi ¢ phase was separated, dried (MgySO)

and concentrated to give a residue that was purified
by flash chromat ography with 60% EtOAc in hexane + 3

% AcOH. The title conpound of exanple 9 was obtai ned

as a EXpMPLEOIR solid (0.320 g, 74 %yield). W

2004/ Q&35 Z):‘&QII‘J%P B (,Q)QIQ’PI%EDe W«imWyhgt&gs I}@c];,st those

2- (2-brono- et hano
df i netf§xeregles aﬁaw ﬂré’tfﬁ\*&taiwf-smaﬂéeoemdaleﬁ aRg ydiolysis to give

COOH inhibltbrs 't GEheraliokia M villere R is agd-sgﬂg’l‘ﬂufé@ Xhtazol

COOME  TBTU 1 Et 3N \ ch(PPh, ), ELO -
05 %5?5"%!"‘/ ‘COOMe water B Met hyI

2- br ono- 3-cycl ghexy - 1- dlnethylcarbannyl et hgd - 1

H i ndol e- 6- caY blx xyl ate: The 2- br onoi nddT gNderivative

of exanple 8 (7.000g, 17.75 ) was diss din

THE (150 m.) candNt et tydnei b, 7 nL, 62414 _.mmebome3
- . 22. 44

nmol 1.2559U|v ;> The white suspen irred

for-20 min and met hyl am ne hydrochl ori 1.81 g,
22.2 mol, 1.25 _¢€quiv.) was added followed by DVMF (75
m.). After stirring overnight at roomtenperature, the
reaction

RNZ
Nt
R™~n

N N COOH
mu—.n—n+

X =H, alkyl, NH,, NH(alkyl), NHCb{aIkyl)

Bromomethylketones such as those described in examples 10 and 11 were reacted -

with thioamides and thioureas and then saponified to give the carboxylic acids of

example 12. The following example serves to illustrate subh a process and is non-
10 limiting. : L

2-(2-tert-Butylamino-th iazol-4-yl)-3-cyclohexyl-1-{2-morpholin-4-yl-2-oxo-ethyl)-

1H-indole-6-carboxylic acid:

. The bromomethylketone of example 11'(39.6 mg, 0.078 mmol, 1 equiv.) was
15  dissolved in DMSO (1 mL) and N-fertbutylthiourea (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
HL) was added and after stirring for 4 h at room temperature, another portion of 10 N



was j udged conplete by TLC (additional TBTU, Et3N and

di met hyl am ne hydrochl ori de can be added if required
to conplete the reaction). The reaction 15 m xture was
id woesisr t h Et OAc (200 nli), washed with 10 BorEA2044k06018
m.), water (12 x 320 nL) a&nd brine. After drying over
Na2SOM4, .t he sol vent was renoved under reduced

pressure and the residue purified by flash

chromat ography to give the desired dinethyl am de as

a white solid (6.10 g, 81 %yield). Methyl

3- cyoVashib (&t pll we adstel zhd thelreirione stieed9d b atrodm denexatureitn
yl) - eokip leﬂgﬁ%bﬁydrglgslé ﬁ@r@é’&%h ﬁﬁ;&ure Qﬂ%nhé&@i&ﬂdcﬁrlaﬁdm% of

derivative from above . arge

in a TogEnddpe it e&%?@ﬂébqf.epsaaaea#ﬁelazﬁdsderﬁ?ﬂwérpmahmreﬁ@ﬂnLﬁthure by
condgnemirativéRliPy Grae tswhite a@ABo(SOFAEIt (21Wmg). added and

trd butyl (1-ethoxyvinyl)tin (6.27 g, 17.37 mml, 1.2
equiv.) was added. The reaction m xture was degassed

by buB@MPERyl%r gon through the suspension for 25 40

m n. : ;
0. 72 S SR R R R R B e
119 @ff:the reaction nixture was stirred overnight at

100 C under an argon atnosphere. The reaction mxture
was then cooled - to roomtenperature and volatiles
removed under reduced i

added and i )

t hrough cel i ¢¥¢. s 8
pressure and triaturation- of the residue wt
the desired produtt as a -beige solid. P i cation of
the nother Iiquors by flash chromatography—gave

%ﬂﬂ' t?h‘:@nﬂioler%k@ bf &lamplEE(0lRb 3! 0 ¥k BhFoWR2omv. $RadiéSVed in DMF
2 ( Z[YEP'&'XB”‘W%W il disperaipe; 0 Img. O Fimraeinl P eayin bR Added.
et hy|Aftet stirking fad3ll minbt-bi@ropnytadne: (45 0L, 'ﬁhfmmclnxﬂ! edqiiatas added

fro maﬁﬁ‘ﬂ'}’eqngtﬁresﬁmgd fcfr% 3P T0Rh ?emg@isatlﬂé r\égcqrob Qad Hlenched

(300 ut’i on coo
bat h. bY\ﬂﬂfi@n qf46 “mequecu HChrdeuiracied \wWeTaBl\ﬂEf Toe extract was

- ]?‘fso MRFHdREd Vit WAlSy, él?edaﬂlggo.;ﬂa%d @ndEhiited fo gRAH résidud 1ﬂat was

v R AR O R Sbrh Coe 1g Tgo Ed hfgns

af t ercluest i Theinmghyt esteranfl ezathohie i Dwad ol3dined as alighByaBow aolid.

fi nalrnROfkyPEs 4 Grom SbovdB0AY 6 Bob Minfeh TR BlsBolved in a mixture of
THF {3 mL} and MeOH (2 mL) and 2.5 N NaOH (400 piL) 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 (Na;S0,) and concentrated. The residue was purified by preparative HPLC to
give the titte compound of example 13 as a white amorphous solid (22 mg).

pressure. Et OAc (120

HE gave

25



15 the reaction. The reaction mxture was diluted wth
ether (200 nL) and water (100 nlL) was added. The
organi ¢ phase was separated and the aqueous phase

&% wantses7Wi th ether (2 x 100 nl). The extr agtT/v&H04/000018
washed with water (3 x 10012eL)  and brine and then

dri ed over Na2SO4. Renoval of vol atiles under reduced
pressure gave a yellow oil that was purified by flash
chromat ography on silica gel using 20 20 50% EtQAc in
hexane as eluent to give the desired bronoketone of
exanpgbPavMeE®E a yellow solid (3.74 g, 62% yvyield).

Ex AV, . . .

o 2 b Phlon ) Bhranse vt 1oz morphol-4y1a gssc sty tingele s
2- oxcraghyiz agik 25 i ndol e- 6- carboxyl ate: p N cooMe
The sane procedures described in exanplg. 10 were used
but di et hyl e hydrochl oride was repl faced with

nor pholine in ep 1. WO 2004/ 065367 PCTHCA2004/ 000018
120 EXAMPLE 12 ner alp procedure for t B

of brononeth S i

where R2 is a ( ubstituted 5-thiazolyl
het erocycl e: RN2 '

XI\;HZ 1%3 gn'{ide%ﬁ/abm&g 9\(0.6eo~g, 0'1%9 rr\lmol,x 1 e’z\lqzuiv.)rm:ll'aspd]l'ssolved in THF (2
ml.) and PS5 (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 P;Ss5 (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 EtOAcin 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 fo give the iitle compound of example 14 as a white
amorphous solid (11 mg). '

15 EXAMPLE 15

Procedures for the preparation of benzimidazole-derivatives (group Q' or @?)

Example 15a: (E)-3-[2-(1-Amino-cyclobutyl)-1-methyl-1H-benzoimidazol-5-yl}-
acrylic acid methyl ester
0

So
—_—
80°C, 20h H]\i]
CH,
1) CH,N,MeOH
2) SnCl,/EtOH

1
3

. O ) o) 0
Eoy CH Hﬁ T CH
/N O/ cr Cl H2N 0/ 3 )
HZN e e————rrrr—— "
) b
20 CH, CH,

2) CH,CO,H
©60°C,20h



RNO NOCOON X S X H alkyl, NH2, NH(al kyl),

NHCO( al kyl ) Brononet hyl ket ones such as those descri bed

in exanples 10 and 11 were reacted wth thicam des
wockednessdy eas and t hen saponified to give theericazo04/000018
carboxylic acids of exanpks 12. The foll owm ng exanple
serves to illustrate such a process and is non- 10
[imting.

2-(2-tert-Butyl am no-thiazol -4-yl)-3-cycl ohexyl -1-(2-m

or phol i n-4-yi-2-oxo-ethyl)- 1 Hindol e-6-carboxylic

aci d:Afpixgre of ”a&hlwoﬁni@qiﬁﬁhmiomcwfﬁ%mby? % aroh@ndfnethylamine (8

exanphe ofldh (3 1€E1m0% WSS in ol se8RH tlbe)at BREC HP20 hours. The
d| ssolved in O% [f? and N-tertbutylthiourea (12.4

MY YiRRNeN Gookedde, (fop! iPmpgRRir Rbepnca@ieix Ry prange solid
vvas sthatmrasdlsédmt&hilﬁlngﬂmﬁmﬂmwﬂﬂﬁcﬁ& N NaCH (24

P o AR STl Pl v v
PCT/ ciggolyad Doveaol (29 Inlmm-lar( gthersiojutiomef diangeethanelweshadded

m Xt U@ Hitlig érﬁ%s%‘ind’ba@d do%f@té EIMRESRH Yf Ge ta&d t&ﬂgme%ﬁester

t he drobﬁo ?‘F Sn m xture was th
neut r ari2 fbvaﬁach&F?'ltfa 44 drvess 5 ARSI R0 M 9 hegheftad ger as an
of emmeeomﬁmmlma& estd dirtheciithout pusiicdtios. react i on

S aI t e npé'%ﬁ‘t (EAY @EHZCZ 913103 a%\@ bk&!z %M%r%?b* §5 J% mmot)
3- qd’i’%ﬁé’ﬁ%"ﬁeﬂﬂ( gthanadi (29emlipnd thegwistutsuwas sfired aiA0LR-fer 4 hours.
y| - | bifienthal riBd, R RSN Wss codfdddo rédh tepeul End W Eod added
to aqueous solution of saturaied NaHCOs. The reactzon mixture was extracted with
ethyl acetate (100 mL), the organic layer was dried over anhydrous MgS0, and the
15 solvent was removed under reduced pressure, The residue was pﬁriﬁed 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-HY
A sampie of the above diamino intermediate (40 mg, 0.194 mmol) was suspended in
20 CH:CIlz (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 NaHCOs, extracted with CH.Cl,
(2x50 mL) and brine, the organic layer was dried over anhydrous MgSO, and the
solvent was removed under reduced pressure to give the fitle compound of example
15a as a light brown foam (63 mg): ES* MS m/z: 286.0 (M+H)"



10 The indole ester of exanple 4 (0.080 g, 0.247 mol,

| equiv.) was dissolved in DM (2 nL) and NaH (60 %
oi | dispersion; 0.016 ng, 0.3 mml, 1.6 equiv.) was
wdbadossseft er stirring for 30 min, 1-bronopigaa:60800018
(45 pL, 0.3 mml, 22 equivis was added and the

m xture stirred for 2.5 h at roomtenperature. The
reacti on 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

r esi cRxamipheatSbadE)-3-{R:(1-Amind-dyglobligF3-rabthgiaH-benzairhidagsl-5-y]-
sili I 0 % Et OAc in hexane as eluent.

The rcr.%t ﬁ c@%ﬁ ]e%egrxanpl e 13 was obtained as a

l'i ght- yeI I ow solid; The nethyl ester from aboven(0.040

g, 0.095 |') _was| di ssol.y. PPha m xt ure of T E (3
nm) and Me %and 2.5 N _NaOH (&'8 @ eftled.
The m xturg ., S stirnrpdedt o0 C f after

whi ch the reaction was judged conpl e?@ -by TLCacHlrk,co,

- Vol atiles were renoved under reduced pressur¢ &WERT.AG
residue was partitioned between 10 % aqueous ydly,and
DCM The organi ¢ phase was washed with water | Tefi bglzon
(Na2SO4) and concentrated. The residue was purified by
pr epar atlng HPLC to pgive the,title cormound of o _
exanpl 37ds a whit am)rﬁ &bl d ) =28 VWD
2004/ 0 00 E%oooo ?i_‘zz 14 OEt
3- Cyckbhexy ur an- 3- y1-T-(2< mor pholy | - 2-t hi oxo
-ethyl)-9H i ndol e- 6- carbox§/I aci d: 60- CNNOO
- ISNOH OH5 The anide oftxanple 9 (0.060 g, 0.137
mmol, 1 equiv.) was dissolvedtin THE (2 m-) and P2S5
(0.031 g, 0.07 mol, 0.51 ey6i%%) was added. The

m xture was stirred at 50 C%%%"15 h after which

- anot hanixpey dfisaiydeky-PAtobérilak8Rde X 1.28§, 7ordrd) aAd t@Fbethoxy-

5 methylene)riphenylphophorane (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 frans-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 'mI.,

10 21.7 mmol) and KoCO; (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 precipiltate
formed was filtered and washed with water (2x). The solid was dissolved in ethyl
-acetate, dried over anhydrous MgSO,, 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 mmol) were heated in sealed tube at 85 °C for 40 hours.
After that period the mixiure was cooled to room terﬁperature, conhcentrated 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 SnCl, dihydrate

(950 mg, 4.2 mmol} were dissolved in ethanol (10 mL) and the mixture was stirred at

80°C for 20 hours. The mixture was cooled to room temperature and concentrated



stirring for an additional 2 h at 50 C, the reaction

m xture was concentrated under reduced pressure and
the resi due passed through a plug of silica gel using

& edissE8r OAC | N hexane + 3 % AcOH as el uent pciO£2004/000018
fractions containing the pazduct were conbined and
after renoval of solvents under reduced pressure, the
residue was purified by preparative HPLC to give the
title conpound of exanple 14 as a white anorphous

solid (11 ng). 15 EXAMPLEI5 Procedures for the

pr epalpaniness. dihe nesiduevad alissbles s einylzcetates(10Q mbLandasalowly

Q@)  SRiy é’q@@ﬂus solution of saturated NaHCO and stlrred for 30 min. . The
3-[2-(1- Am no-cycl obutyl) - ? benzoi m dazo
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met hy| am ne
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t (PO an1 g%ﬁg%%loﬁ&%%arbtog@ mifglté\?v%% d %mlrﬁzﬁg)rofc%%g W 0% described in
_ 4 netwmmaﬁ'd?emm Q. 4%mmﬁﬂaﬁs eddash dhe masterpixarewgssiged at
ny, 2rc>3m m&at%%r ovaodndaskr dnbfBirBRA® okidif aMhlte 30@. The

an eth ution of .diazonet hane was added
soli d was lhen dissolved in acetic acid (5 mL) and eated to 80 °C for 16 hours. The

reaction mixture was cooled and the precipitate formed was filtered and washed with _
16  cold acetic acid, and then dissclved in ethyl acetate (100 mL) and washed with
aqueous saturated NaHCO; (2x) and ice cold brine. The organic layer was dried
over anhydrous MgS80, and the'solvent was removed under reduced pressure to
- give the title compound of example 15b (E)—3~[2—(1—amino—cydlobutyl)-sﬁmemyl-SH-
benzoimidazoI-5-yi]-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 subsfituted 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.



until HPLC anal ysis indicated conplete conversion of
the acid to the nethyl ester. The solution was
concentrated to dryness to obtain 540 ng of the methyl
wotennasean orange solid which was used f urgdigfazoos/vo0018
wi t hout purification. 10 Tizée crude nethyl ester (540
ng, -2.2 mmol) and Snd 2 di hydrate (2.25 g, 10 mmol)
wer e dissolved in ethanol (20 nL) and the m xture was
stirred at 80 C for 4 hours. After that period, the
m xture was cooled to roomtenperature and was slowy
adde @xamploﬂﬁueb-(rb)\mqﬂycmmm)-ﬁi}bamZnimiﬂaMEB%rbonybc acid
reacme r&ﬁ. jure was extracted with ethyl acetate

100 rTLQ')w e organic |ayer was dried over anhydrous
I\/gSO4 and the 15 sol vent was nmoved under reduced
pressure. The resi dgm%s«@% ed by flash ,colu
chr omajagrephyectsi ng a graditenit ofcrhexgre i hyI
acetate ( 50 %-t+o—30-9%te—give the purreH i_ard No,ch,
ci nnanmak® &St er i nt er neghivatiessas a yel | ow solid "
my). ES M8 miz: 207. 1504RFHF*P ES- VB iz ZOSHQ:*::
A sanpl e of the above diam no internediate (40 ny,
0.194 mml ) was suspended in 20 CH2CI 2 (3 m4) and
the aminocycl obutyl acid chloride prepar ed fronigECOH
am nocycl obut anecar boxylic acid, follow ng a 'gﬂﬂ,ﬁ%\ﬁ,_,zc, 0
procedure to that described in exanple 20, (31
0.18 mmol ) was added. The reaction mxture wa stlrred
at roomtenperature for 2 hours and the opce adsh,
to obtain a white solid. The solid was g@Tved
in acetic aC|d(5 m.) and heated to GOH@forN urs.
The j on rude diluted with agueous
cat uPBbEE RelRbsbo EerieArgon § ety SENCBREReR) and
bbi neyctdbb@laoﬂrgmmcb(sommgm Qasnalrdf efhmwem amhyBITWw (836 mg, 2.2

My Soﬂhnﬂg%elrg Sllssd?\%d\{r‘?alt-l?(}/l\’a(‘z 0 l}n?_ﬂ‘glx{ce ﬁél&? 4 nrnl_e %%rﬁg&\gas added.

gr lelssm regpmmlfdg@,quﬂrr%gt ro@Egtemgsrairg fqgg f‘QUI@Mhﬂ) d:lum with

2004éiﬂ @&Zt&(@d ﬂi‘\?&@%’xﬂ&@&l@m on@‘é@ﬁ%t@d fakco, (2x) and '

B it e AT

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 NaHCOs; and

15  brine. The organic layer was dried over MgSQy, filtered and concentrated to
dryness. Thé residué 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 intetmediate 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/CH;Cl, {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 producis, 2-{1-amino-cyclobutyl)-
1H-benzoimidazole-5-carboxylic acid methyl ester, which was used for the synthesis
of inhibitors without further purification.



HOOEEOHOI \ M GsN THF, 60C, 2h N 1) CH) / KzCGCs
‘.. DMF, RT, 20h 2) CH3NH2 TFH, 80C, 20h CHb- ~-1

1) SnC6/ EtOH CHs 0 OR 80C, 20h HN Ot HZN N 2) QzZN
woNo@osss€t Cl 3) CH2CO2H 60C, 20 h - ' Am xdcuv@20ds/000018
3- hydr oxy-4-ni trobenzal dehyxte (1.24 g, 7.4 mol) and
(car bet hoxy- 5 nethyl ene)tri phenyl phophorane (2.6 g,

7.4 mol) were dissolved in THF (60 ml-) and stirred

at 60 C for 2 hours. The m xture was then concentrated
and purified by flash colum chromatography, using
hexarxampLietéhyl acetate (70 % as the eluent,'to

obt ai rivative. as

pur o ety AFeds RS R NODIOA of Bl Bl or e Py o,
was di ssolved in DVF (15 nL) nethyl i odi d 1.35 m.,
10 21.7 nmmol) and K2GO8 (3.0 g, 21.7 nmol) . the

m xture was Ahatomoom terrperaturefo 20 H
After that gperiq ’ 1
formed was fil .red and washed with wat®f
salid was diss
anhydrous MySO4, filtered and concentrate (0 dryness

to gi .the crude ue as a white_soli
7"“”55 %’SRT% ar@#ﬂ%@q@% She’fﬂ”tﬁ'eo%‘?r‘fﬁ%é‘h‘él%‘%rate such as

' eSit erprc(déé’i)amgs nén-Bvitimgrol ) and met hylam ne (30 nL of

2Min THF, 60 nrriol) were heated in sealed tube at 85

C for 40 hours. After that péyiod the nmixture was

‘cooled to roomtenperature, ¢ ncentthed and

1-Allyl-3-cyclohexyi-2-furan-3-yl-iH-indole-6-carboxylic acid:
The indole derivative of example 4 (0.050 g, 0.156 mmol, 1 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 stired at 60 °C 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 ftitle product of example 16 was
isolated as a white amorphous solid (33 mg).

EXAMPLE 17
_ 3-Cyclohexyl-2-furan-3-yl-1-(3-morpholin-4-yl-3-oxo-propyl)-1H-indole-6-
20 carboxylic acid:



purified by flash colum chromat ography, using ethyl
acetate in hexane (10 %9 as the eluent, to obtain the
desi red 3-nethyl am no-4-nitroci nnamate ester (-160

Vg 2004/8B3ES+ MS mlz: 251.0 (MtH) + | nt er medi aper/caz004/060018
3-nmet hyl am no-4-nitroci nnanst e ester (-150 ng) and
SnCl2 di hydrate (950 ng, 4.2 mmol) were dissolved in
ethanol (10 m-) and the mixture was stirred at 80C
for 20 hours. The m xture was cooled to room
tenperature and concentrated WO 20041065367
PCT/.CA2004/ 000018 125 to drynegso The residue was

di ssolved in ethyl acetate (100 nﬁ) and was slowy
added to an aqueous sol ution of sat urated NaHCO3 and
stirred for 30 min. The organ c lager was then
extracted with ice cold brj ocipver anhydrous
MyS®4 and t he sol vent was®¥e under reduced
pressure, The resi.due was puriified by 5 flash col um
chr omat ogr aphy (using a gradiredt from70 %to 60 % of

ci rnoiell Elabi oSG+ GeBhul a4l firsn-2-findore-s-
m z: caboxylgtémH) ' The above di am no internediate (100
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eactl on._.m
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The reaction m xture was CO0O itate

& metetiyls! @mar@?wwfwmwwb@-fqﬁarﬁ-ybwwc&%%ﬁcerboxylate
aci d, Treitert-bitgrest f6m ek h@m@s fyd di%%@fﬂ%éiﬂ!@pnﬂHnm @

\évgf 3 erglr):,‘\ﬂf?té%dq%‘g Uﬁ_\eu S'ﬁt?‘ %t\filj : ailp”eq,\ga %_Iﬁ l@ém t%;v%qrature aiter which

anhy coinlites Wg@@&mav&ﬁ urider rsdtltoosd presems. Teamevidoe waslev-evaporated

- reduGgfle i t t: l g ,compound of
exanpl e %EW&d ogd glgcmﬂ%e%h €agutyl) 3- et hyl - 3H

b%zd?‘ﬁ#"a%t'ml%'fﬂfﬁ{r'?’af W—mr@ml'@%ﬁmo-mpmﬂ Hdndple-6-
Whi t ecafisdyfic 46i@: ") . 20 Note: it will be apparent to
skilled,in

t(23? b rsoﬁxf’r‘?ﬁ’tm’%ﬁ@)’i’q !38146 %‘a%m%a@sa%@ ipPMSE ©5 mL)

pr oc exhd HATEHRS ng, 0.69 mowell 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 ovemight at room temperature. The reaction was then quenched by - - -

addition of AcOH (100 pL) and the product isolated directly by preparative HPLC.

The title cémpound of example 17 was isolated as a brownish amorphous solid (1.2

mg).

25 '
EXAMPLE 48
1-(2-Benzenesulfonylamino-2-oxo-ethyl)-3-cyclohexyl-2-furan-3-yl-1H-indole-6-
carboxylic acid:



by appropriately substituted derivatives to prepare
anal ogues bearing various substituents on the

ci nnanat e doubl e bond. In addition, cinnamte methyl
woiee@es36AN al so be prepared in an anal ogouspdrashvfmocois
using the appropriate reagest. WO 2004/ 065367

PCT/ CA2004/ 000018 126 Exanpl e 15c:

2- (1- Am no-cycl obutyl)-1 H benzoi m dazol e-5-carboxylic
acid nethyl ester (CH)3Sl1-1"OxN O H2N CA2CH3 H CH
(CH3)3SI'--OAN O HN\ COz CHa TBTU/ DIPEAHH N z
CH2Cl 2, RT, 20h / HzN 1) COZH 7000, 3 h 2) TFA/
CH2Cl 2 (1:1) CO2CH3 Hz | Met hyl

3, 4-di am nobenzoat e (320 .9 mmol ), the

SEM protected 5 cycl obutyl no acig (500 ng, 1.9
mrol ) of exanple 21 and TBIYJ (836 mfi, 2.2 nmol) were
di ssol ved in CH2ClI 2 (10 nf)-akd[DIPER"(1.1 nl, 6 nol)
~ was added. The reaction mxty as stirred at room
tenperature for 20 hours, t diluted with ethyl

acet ate (100 m-) and extracted with aqueous saturat ed

vy e pBikoARte &iBfoe BIG M SR LB FRallPul di&hea in
was %&m&md@W(ZWM rooli tedna\t B DMA® (46 0die0.4%imuiel, 1
i nt ergBdh aﬁcﬁba@»%eﬁe sd‘f@r‘ldn@% (%‘3'6 @4 s'mr}\ol T, lmae@.m Hferé@8ded.

dlssq%ved in acetic acid and stirred
e 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 HC!l and driéd (NaS04). 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 stired for 2.5 h at room temperature (complete by HPLC), neutralized with
10 AcOH and the product isolated directly by preparative HPLC. The fitle compound of
example 18 was obiained as a beige amorphous solid (15 mg).

~ EXAMPLE 19
(E)-3-{(4-{[1-{5-Amino-1,3-dioxinan-5-yl)-methanoyl]-amino}-phenyl)-acrylic acid
15 ethyl ester (building block for group L. and/or Z according to formula 1)

OH OH o ™o oo
—_— i _— —_—-

EtQOC COOEt EtO0C GCOOEt . HOOC COOET

)

| S 9L e P L B ,
. ——— . . . e,
' H H §

N

o 0 —~

| 0
>SN %H
3] 3 H,N N
(o] P 0 !

1,3-Dioxinane-5,5-dicarboxylic acid diethyl ester:
A 500 mL. round-bottomed flask equipped with a reflux condenser was charged with
diethyi bis(hydroxymethyl)malonate (5.00 g, 22.7 mmol, 1.00 equiv.), 1,3,5-trioxane



70 C for 3 hours to induce dehydration and cycli zation

to the benzym dazole. The reaction m xture was

concentrated to dryness, diluted with ethyl acetate

wo0o4rwky367 and washed with 10% aqueous ci tri cp@gdAkoodoooots

(2x), aqueous saturated NaH@O3 and 15 brine. The

organic |l ayer was dried over MgSOH4, filtered and

concentrated to dryness. The residue' was purified by

flash col um chronmat ography, using a solvent --

gradi ent of hexane in ethyl acetate (from80 %to 50

%, t{609bD\v5.41emSERPH egie}; { BRY-(-bi@rzynpholadiftnie acid (CSA) (10.55 g,

i nt enERdinghg, 2 , | i : : )
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aci d aEd Mdsces 'ﬁﬁé'rﬁd iy %ﬂc&ﬁét&l&sﬁ Pad 8.rTI‘[en85Lﬁt¥%n%§|nﬁxture was
t hout further I on.

of inhibitors w puritica

2004 /i@y Syrfied by fleslpenemafogrenty (ehitng hexsuiPiOACc1451)de give Hle
pr oc @gsifed dicxind\nalbhatt as bebloAdssiondBlsg gdes yyat i ve of

PGyt SR oo, oo

i 11 udtSlatle reundhoismedfilgsk owe shargediwittstha dmerriediate fregt alOve (1.00

i il 20 inth U EEH s Rl o tdom o g0 .

exanfio8 melol-gixeaquiv.) wasasiged anmbihe resultigg mixtyre was stirred at RT for 16

di ss@tMELC inbnitdav). (rﬂ:%m%l;b p_ailnﬂi tHehBactioh Hﬁmg w&?grd&@ﬁt't@ €2 using
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r enowedeoupsdiylionhyasrdileted with water (50 mL) and extracted with EtOAc (2 X 50
mL). Then the pH of the aqueous solution was brought to 2 using agueous conc.
HCI. The aqueous solutfion was extracted with EtOAc (2 X 50 mL). Organic phases
were combined, dried (MgSO,), 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-dioxinane-5-carboxylic acid
ethyl ester:

25  Ina 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 wL, 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 1h. 2-
(Trimethylsilylethanol (680 w, 4.74 mmol, 1.10 equiv.) was added drop wise and
the réaction 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 carbqnate. The organic layer was then dried (MgSQ,), filtered and concentrated in -



(15 pL, 0.17 mol, 1.11 equiv.) was added and the
reaction stirred overnight at room tenperature
(conplete by TLC). The reaction mxture was dil uted
wawodes®7 (1 nl) and 5N NaOH (200 pL) was asttiech200ne001s
m xture was stirred at 60 @@ for 3 h (conplete by
HPLC), neutralized by addition of TFA and the product
isolated directly 15 fromthe reaction m xture by
preparative HPLC. The title product of exanple 16 was

i solated as a white anorphous solid (33 ng). EXAVPLE
17 3-'@pep-divegyude maetariehwiasslinglly @rifial hydiapih dhromatdanpbhyieliing
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L TP CBIA0R: o 1108 RS Moy YEBrelvie SRS s i oo was
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Met hydried (M@S(@@rﬁh&éﬂ' aﬁ& @dﬂc@ﬁt%i&%ﬁ Lahe )fcyr,ll;iv@fhre Hé%d%c&’ilas]a white

H i ndol e- 6-car The tert-butyl ester from
abovg‘:’?“&@‘% \%gs/%dl ssolved in DOM (1 nL) and TFA (2
m)  WEB3-i{e5- (211’anéth§<I'bM@l#ﬁ&xﬁamcﬁ@[&nﬁﬁé)-ﬂs—ﬂ;gﬁtnﬁgfeﬂ?ﬁ]
redu%%“%?s%ée s B et B G apor at od
B-(2- tnmethytsnlanylethoxycarbonylammo) 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), HOAL (0.035 ¢, 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 1N HCI (x 2).
The organic phase was dried with MgSQ,, 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]-amino}- phenyl)-acryhc 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 a,o-disubstituted amino acids to aromatic
amines:

Ethyl (E)-3-[4-(2-amino-2-methyl-propanoyiamino)-phenyl]-_-acry[ate:



twice with DCM and used as such in the next step. 15

3- Cycl ohexyl - 2-furan- 3-yl - 1- ( 3- nor phol i n-4-yl - 3- oxo- pr
opyl)-1 Hindol e-6- carboxylic acid: The acid from
soopeyaeiB7ng, 0.046 mmol, | equiv.) was di ssgdiveshobsMooois
DMSO (0.5 m-) and HATU (28 ng, 0.069 mmol, 1.5
equiv.), DI EA (16 pL, 0.092 nmmol, 2 equiv.) and

nor pholine (8 pL, 0.092 mmol, 2 equiv.) were added.

The m xture was stirred for 3.5 20 hat room

tenperature (conplete by HPLC). 5N NaOH (184 pL) was

added and the mxture g‘}iﬁbred over ni gkt room
tenperature. The, reacti was then quenc\@\ty\ o
addi tion of 6390—pL and thé;(gr?dum_t_sm_ac_t_gﬂ
directly by pfepar ativePEPLC. PFt1 e aepmpeund of

exanple 17 was isolated as a brovvnl sh anorphous solid
(1.2 ng). 25 EXAMPLELS8

1-(2- Benzenesul f I am' no- 2- oxo- et hyl ) 3-cycl ohexyl - 2-f
uran3-yl -1 Hy car boxyl ic acid: WO 2004/ 065367
PCT/ CA2004/ 00601 o SHNO OOH O/ The

aci d derivative of exanpl é‘°8E‘(O 050 g, 0.13 mml, |
eqw \Adhpﬁl\@&h&#brﬁééﬂuhﬁbsbﬂbedw Qajffsh%-arﬁéttél f?%l Lét?-ﬁssw i, 1157)

eq UI v a)m'%dlsd)%ﬁgﬂ% %?ﬁ%e"é%‘f%%#‘a gqnq‘?fsre%‘mﬂﬁ'ng BmTQ afifghioride
1. 14 hgdjachleriden@rosazatideshe (52.3he, (gtdd emils)iwaselsstlivedhin MeCN (150
migxt H’TL?aﬁ@ﬁho%bhcfrf)&gpdcn%rchigﬂd%gbz PR FREBE. ?Ia%g\?aleﬂ"nﬁ Wi

% conversi on eac ion m Xt
di | uededin ppe ng%;?n Vﬂgﬁlg@oqﬁaqqqusl@lxture was shrred for 24 h at room
temperature. 2-Aminoiscbutyric 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 filiration, washed with MeCN and dried under
10 vacuum. Other a,a-disubstitiied amino acid chloride hydrochlorides can be prepared
in an analogous fashion starting from the corresponding amino acid (e.Q. 1-
aminocyclobutanecarboxylic acid, 1-aminocyclopentanecarboxylic acid, 1-
aminogcyclohexanecarboxylic acid and the like).
The acid chloride (12,778 g, 80 mmoi, 1.4 equivalent) was suspended in DCM (200
16 mL) and ethyl 4-aminocinnamate (11.045 g, 57.7 mmol, 1 equivalent)' was added.
Pyridine (7.01 ml, 86.6 mmol, 1.5 equivalent) was added drop wise and the mixture
was stitred for 3.5 h at room temperature. The reaction was then poured into a
rixture of 1N NaOH (25 mlL) and saturated aqueous NaHCO; (100 mL) and
exiracted with EfOAc. The organic phase was washed with aqueous NaHCO,, water

20  and brine, and dried over MgSO,. Removal of solvent under reduced pressure gavej - - -

the title compound as a white solid (15.96 g, 101% yield).

EXAMPLE 21
Ethyl (E)-3-(4-{[1-(1-amino-cyclobutyl)-methanoylj-amino}-phenyl)-acrylate:



% aqueous HCI and dried (Na2SO4). Evaporation of the
sol vent gave a residue that was dissolved in DVSO (2
m-) and 2. 5N NaOH (0.5 nl-) was added. The mi xture
waoendsssed for 2.5 h at room tenperature (carpdShoe:doyis
HPLC), neutralized with 1013cOH and t he product
isolated directly by preparative HPLC. The title
compound of exanple 18 was obt.ai ned as a bei ge

anor phous solid (15 ng). EXAMPLE 19

(E)-3-(4-{[1{5Am no-1|, 3-di oxi nan-5

yl') - nmet hanoyl ] - am no} - phenyl ) -acrylic acid 15 %?yl
ester (bukldi ng Bfock f gr oup-dersdRd/ or Z accyr

to for Mebe “bdoeOHEGH GRPeOcboty)  ZHubdds COGkS:
HOOC COCEr OHO O 0~-0 GHH OO o070 Il J HO

i Si/~O~N~/NN H(C] NO/ OO
1, 3- Di oximame- 5, 5- di GarROXy| kg sachdinerhet hy,
500 nlL round- bad.orred ﬂl &% equPRR Wt h “a
condenser was charged with diethyl ¢ooEt

2{13,( \rﬁf%ﬁﬁ i”g@@h%ﬂt&%@gﬁ@at & B0 & imion G KOHl(B%g g, 100

PCTI GAReDugre 0eiuxesi in E40H (0089 far2 W 1Aftamobgling fo0Bom temperature,
equi othiiled \Jder@rerﬁo\)edmd&q'mgﬂ EHJs&Q'Q ﬁd fh gk cfl.%é)émo ed between

Sbeu %gz"? AR Kl Tos |°E938'|°&?"ic'i)‘1‘°(t \E%Wﬁﬂjed Wibavetor nd Eeingend dred
and foher MASQ,URemseal of klsuivett uhOdr rddicBd beesipt §4ve thyYmonoester
TLO) a5 IGar oil (14.45 g, 84% yield). )
The monoester from above (14.45 g, 84 mmol), E&;N (14.1 mL, 100 mmol) and
diphenyiphosphoryl azide (DPPA) (24.05 g, 87.4 mmol) were dissolved in dry toluene
10 (114 mL) and the mixture heated at 80 °C for 1 h and 110 °G 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 MgSO0.,. Concent}ation under reduced pressure gave a dark oil which was
15 purified by passage through a pad of silica gel usiﬁg 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 THF (5 mL) and 2N
NaOH (5 mL) was added. The mixture was stirred at 70 °C for 1 h. Following
dilution with water, the agueous phase was washed with Et,0 to remove unreacted
20  starting material. The aqueous phase was then acidified with KHSO, 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% agueous cifric
acid (2 x 25 ml.) and saturated aqueous NaHCO; (25 mL), and dried over MgSO,.
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



reaction mxture was filtered on celite and the

filtrate was washed with aqueous 0.5 5 N sodi um

hydroxi de (100 nL). The |l ayers were separated and the
spueosshase was back-extracted w th chl orafracamdsmdOors
m.). Organic |layers were tk@n conbined; dried

(MgSHM), filtered and concentrated in vacuo. The
resulting crude mxture was finally purified by flash
chromat ography (el uting hexane/ Et OAc 4:1) to give the
desired di oxane mal onate as a colorless oil (3.41 g,

65 9yresidye wasTomvandraiad bvies Bithdiexand obhgl cnalegpeddiicerdsydissolved in

est eryBME (80 it ah @B doRBd \%Eﬁ?d il s l\i‘é‘/@ﬂ (& Q@E’)gﬂ.ﬁ )&ﬁergianng

t he |plt%rned| ate from above : ,

equi WNR250a) ¥plptleqivers (RipRYsd In ‘@cwr@ Bvoﬁf‘{?rﬁmt{ﬁv@mpewteﬁ Fppige
m., séhcﬁ(ﬂ)a@n”gb 1.05 equiv.) was added and the

rgsulting mxture was stirred at RT for 16 hrs (TLC
nonitoring). Then the pH of the reaction m xture was

br oudHMPKE 222 usi ng 15 aqueous 1.0 N sodi um hydroxi de

oy N 25 TR DB AP AR
wth EtOAc (2 X 50 nlL). Then the )iﬁp,uax ®At he aquUeous

sol uti on was brocght to 2 using aqu pS conc.
Yn A tract ed, W TI*Et GAc)

The aqu® sol tt .
). Q, PHEGRE Y& ”blneaﬂ—df;%m( o]
filtered andlconeentrated inl vacugaF five the 20 |
desi red monoesP8r cont ani nat e‘é?z%th -10 nol e % of thecocn,

corr Qﬁ&@ﬁ@hﬁge Qé@Qb\ﬂy Qﬁ defd to Sgblgﬁdrﬁﬁﬁ ﬂ%}o-é-g?tr%& rggmlc 108
mat erj al_ was e next JO Phe
p19r i ﬁk@gwq;-hmz untll the yellow color persnste indicating the presence of exXcess
5- ( éd'azcm’ethhné siihk 3bltioraldx¥eaERe &Vdi 8 thér&xeé@m{e%re
ne- ac
T ound BRI R ol S, e sclitpn Ppdhedlifiana s and
was ‘neaiaidae waa babkdeditbroug!s foes péyddif 4giourd. Jhe mirdire @bs cooled
NMONO&Lodin témﬁ@at@ﬂetélnﬁ dbo&RBd @vﬁﬂ IQ taﬁﬁj éﬂﬁr&&hnt tce Th recipitate
appr %l aC| d, dFous ?58
T8 PR A pshied Wi apid Weks@h g fredinger vagim of 18 Gours o
eq u| givy thenmkete mammogemoc‘ﬁhenbesw &4 MgklBNSbRY @. 06317 The solid

(1 0 Rsold kel 14T S RIEONAIE RS o st S arces
i n oABd e reRGEON MpflIreVER !nﬁeéed/teseﬂuhmn%munsr gble s0luiRh Was

for bodtenfated thirémBlehidst bf té )eﬁﬁllﬂﬂ NRlied GRP E%Ac fnrd turated
1.10 e %\% added w se and

Pl i mNREDe v aeg BB The Mbgto was Aftesordp min, peroaric

r eac tayenwasasiraietDeith drine dried over anhydrous Na,SO; and evaporated fo
dryness under reduced pressure. The residue was punf ed by flash column
chromatography (using 50% to 70% EtOAc in hexane) to give the diamino
intermediate as a yellow solid (1.03 g).

26 A portion of the 3,4-diaminocinnamate ester (186 mg, 0.870 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 arhide 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)-1H-benzoimidazol-5-yl]-acrylic acid ethyl ester.

The Boc protecting group was removed with 4N HCI in dioxane in the usual way to




conplete. The reaction m xture was then diluted with

Et OAc (50 nmlL) and washed successively with water (25
m.), aqueous 1.0 N HCI and sat. aqueous sodi um 35

o¥l ones®s7 The organi c | ayer was then dried edvpERbha/co0018
filtered and concentrated 188 WO 2004/ 065367

PCT/ CA2004/ 000018 131 vacuo. The crude material was
finally purified by flash chronmatography (el uting
Hexane/ Et OAc 9:1) to give the desired

SEM car bamat e- protected anino ester as a colorless

oi | (GVSE}G;I2-4badno-cyclopentyl}-1H-benzoimidazol-5-yl]-acrylic acid ethyl ester as
5-(2- J_Jl!b\ﬂ%aji’r}’!zét)'n@j‘w et hoxycar bonyl am no) - 1, 3- di oxi na
ne-5-carboxylic acid: 5 The ester from above (612 ng,
1.91 mmol, 1.00 equiv.) was dissolved in 15 nL of a

4:1 TEGWPLYROH mixture in a 50 nmL round- bott oned

flask e N dro id 0,9

b ter s ptindua P e kb ardv il pe RiearBama-
sti rraﬂr&ﬂtdrrﬁTf-t:arboﬁﬂa(eTLC noni tor| ng). The sol vent was
removed in vaguo and the .residue was dISSO ved in

di chl or onet ha ( nm.). The organi c phase % shed
10 with 20 of91N 0 N. aqueous HO , Iayer Pe

separat ed and the or gahFev PaiRoginngpaste ba }gact ed
with dighierdget hane (2 X360 o ganj

conbi ned, driéd (I\/gSO%? uf lltelred and ¢onc nt pd i n
vacuo to give the desi e aC| d as a white foam 6 ™ cookt

( E) - 3@@%{@ "NBoc-S)erpyipiting (04°P 4nl/P2 BMebxsied AHitnAcERpmate
0) - 1, ®-300 gx1.62m)yHDAL (0:224, 1.65 mmol) and HATU (0.626 g, 1.65 mmol)

h | |
T PO ARR R M OB S S0k Sl a0
5 carpoRl) e a%?idcﬁnﬁrﬂmﬁoa@@was ﬁtorec@t)rogm tompdraturegb)) 2 days. The
et hyl reéctfémrﬁmarlemerasa&r@d (b @t@ﬁ\cQ'IOOQnﬂj%nm s)oauubmslshed

0. 098
2 a, cSpthssivey i ?@y%%wﬁrﬁ aig éﬁ@%}ﬂ&ﬁ#@% AieRiNaHCO;
in arﬁ?d’ﬂ.())amd DvEQRg tljybnd drﬁd&vs«ﬁnhwrolﬁs MasOnaraadivest was

605 C @ gvc%oun%%} m@%d Pé'ssérggng ARl Js@é’so&eém CH,Cl,, DBU

equi va ents 0 ed an |rr
cont i R$&8 Miot-4aMathuss aidpdandthe &aém@tuceaw @rr@d at room’
COhSLt@’iﬁbérﬁﬂré)ﬁ)ri$1ﬁoLa§I d. The reaction m xture was

d | ut h th h ith | N HC

)| B e RS B G AORe LB gt solidedyés
and cuwncasaiveln with] satUiatedageals dlaHEOs (Bx1P5 mt) adi brine {25%sh), and
chy Orﬁﬁa@ g{lé’}%mfy&&xs"‘mééﬁﬂ ThHe O4rOwhAmbre®iindeP Reduced pressure

r ot ect ed
P and the residue was purified by flash column chromatography (40% to 70% EtOAc in

hexane) fo give the product shown above as a white solid-(0.234 mg).

EXAMPLE 24
25  Ethyl (E)-3-(4-{[1-(3-amino-piperidin-3-yl)-methanoyl]-amino}-phenyl)-acrylate:

N,Boc
N H | ‘
= 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



25 am de derivative as a yellow oil.

(E)3-(4-{[1-(5- Ami no- 1, 3-di oxi nan-5-yl) - net hanoyl ] - am
no} - phenyl )acrylic acid ethyl ester: Deprotection of
wheiBEMsar banat e from above was carri ed outpaidAroos/no0018
TFA-DCM in the usual mann&s. 30 EXAMPLE 20 Ceneral
procedure for coupling c;a-disubstituted am no acids

to aromatic amnes: Ethyl

(E)-3-[4-(2-am no- 2- net hyl - pr opanoyl am no) - phenyl ] - acr
yl ate: WO 2004/ 065367 PCT/ CA2004/ 000018 132 0 HzN X

H CORM~ an tid' Fri@Oirbletling@roupNKkE reiCQEId vitipipgridiee toHpive theitle

COOEL, AdaRE i aM(} ﬁrlR@%gMgchg‘gscri bed by E. S.

U felman at a 9, 1, 1157),
2. anfAeanaip bltﬁrgqq-egnl% wxﬁgg—p@@ﬁq;@ﬂlc@rgowgc gtﬁ@ could also be resocived

COr I' REIe @b BH2rABINBR LY PrepatdilOHPLE on Iawﬂrrmbb rtl (dﬁiraicel oD, 10

2-o0xazol i on 1 ol.v

VBN 2B, s s lising R lecif S s EfyBmertc
g, 03:2[3153 aodléihed b7 caupladiaindnle cakmsylic adde prﬁpam‘lmantlomencally
por t QR innffkBrshonogeneous m xture was stirred for 24 h

at room tenperature. 2-Ani noisobutyric acid (14.55 g,

0. 141 nole) was added and the suspension was stirred

for &ﬁAmpLgtzsroomten'perature The desired acid

d lected by filtrat
shEtT ARl et St AT R ac hum | O ﬁe'r°”

a, a- dj tituted, mxamgmaau | ori deh még,;, chIH
can be ar ed—1-n-an-anal s fa tin
t he corr&sppnd@i ng am no aC|d (e g_51-

anmi nocycl ofUt anecar boxyl i ¢ aci d COOEt

1- an}l [}\?iﬁg—%lb%?'ﬁoacgtg%e%og z&y ‘! dO mctf‘uol)iand ethyl thioxamate (3.460 g, 26
mmol) were dissoived 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% vield).
A suspension of the nitroester from above (2.50 g, 8.98 mmol) and 20% Pd(OH), on
carbon (200 mg) in 2:1 EtOH - THF (60 mL) was stirred for 3 h under 1 atm of
hydrogen gas. The suspension was filtered to remove the catalyst and volatiles
removed under reduced pressure to givé the title compound of example 25 as a

- 20 reddish foam (2.05 g, 92% vield).

EXAMPLE 26
4~(4-Ethoxycarbonyli-thiazol-2-yl}-phenyl-ammonium chioride:

HH " 'Bog,o B°'=HN©"' ST MCHLT BogHN, "
—_——T i
(lBr g 2)meBuli \©\

cl )
3) B(OEt), B(OH); 1y PaiPPhy), HaN
4y Hel Na, GO, (2M) ‘@Lr
e e . N
By GOOEt 2) Kt L jcofrt
Et0.C EtO,C
SH [+] (3 2
= ==k
- ) s
NH, \{ CuBr,
N NH, HBr Br

25 para-Bromoaniline (13.0 g, 76 mmol) and Boc,O (1 9.8 g, 91 mmol) were dissolved in
foluene (380 mL) and stirred at 70 °C for 15 h. The reaction mixiure was cooled to
RT, evaporated {o dryness, re-dissolved in EtOAc and washed with 0.1M HCI and
brine. The organic solution was dried over anhydrous MgS0,, evaporated io



am nocycl ohexanecar boxylic acid and the |ike). The

acid chloride (12178 g, 80 mmol, 1.4 equival ent) was
suspended in DCM (200 15 ml) and et hyl

woanetssnnamat e (11. 045 g, 57.7 mol, 1 equickat 2043000018
was added. Pyridine (7.01L, 86.6 muol, 1.5

equi val ent) was added drop wi se and the m xture was
stirred for 3.5 h at roomtenperature. The reaction

was then poured into a mxture of 1IN NaOH (25 nlL) and
saturated aqueous NaHCO3 (100 nL) and extracted with
Et OAGIYNgE5eang PYaiffddY IR eolynarscluerspiagraphn Rsingle dut0% EtOAcin
gal'c%xl an\é’f@& e éf&ﬂanﬂ l?djothélh L3728 %@Eﬂﬂotgété@%lm}éf{% HP 64 Boc—protected
emoyal of SO redu ress

L BRSO S¥ AT R o R Ao oH, Gp muh i fesk

: EXAM@tuEp[@el:l vidhtaploverhead stirrer. The solution was cooled to 0 °C and MeLi{1.2M
phen*ﬁ B ég%ﬂ%ﬁi%%ggéwﬁﬁ%@%%w Wy

n]perqﬁprphelom‘fs"ﬂ (he reqclipropiziore wes giged et fopf opin and
mﬂ@%ble@to TRBELGIdrdMEBILI(Z4 M i nkdm&>1 L P@QHnmol) was

B e B A e S ey i eobtion

( 20. OOty wiStirramicit )-7 & oK O B(GEGN(1g mL1gDmmotynla) avdadalrop wise
r@fl %t%ﬁ'lal t@mFérgdré 4% E’:}de‘ &i‘}r@ whs cAﬁ’&n%Ed Fo? Qk hﬂgatt 98 °C and

roomt el ure

r edu@be ploed Burbe ’éﬂ@@'mﬁ@xwwwberp%ﬁaﬁdtmwrfe@a%@@%%ﬁl (5100
Et 20nanth pHN-H63r .15 Tie afd Baai{(s) weX bddatio wﬁarams@@@h@wé Ryer. The

o o B R s s RS e g S B oo bRt e eingd

a cl eaueoos laygrs derbadigific@A%h\bikeHal) (150 e, tanOdS&lﬂIfE)ﬁl‘Edﬁd with
a!kgovﬁtzbj(ﬁ ﬁéﬁo rg‘ﬁ’negggﬁg) é@ DI% ol %rs]wé?'&dné]oo&epaﬁ#%m@ﬂgsm,

V\;Peell?ﬁy @}%Spgacq a’ae,d)yo give the NsBoc carbamate of’ 4—ammophenylboromc acid
as a solid (7.5 g).
Thiourea (7.60 g, 100 mmot) 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 friturated with acetone, filtered and recrystallized frbm 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 CuBr, (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 Et,O (2 x 400 mL). The
. organic layer was washed with aqueous HCI (10%), dried Qverénhydrous MgSO,

and evaporated to dryness. The desired bromothiazole product was isolated in
~85% vield (4.3 g) after flash column chromatography using 15% EtOAc in hexane
as the eluent,

30 To ade-gassed solution of the bromothiazole product (230 mg, 0.97 mmol), the
boronic acid derivative from above (230 mg, 0.97 mmol) and aqueous NaxCOz (2M,
3 mL) in DME (3mL), a catalytic amount of Pd(PPhs), (56 mg, 0.048 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 exiracted with brine,

35 aqueous NaHCO; (2 x) and brine. The organic layer was dried over anhydrous



10 (114 nmL) and the m xture heated at 80 Gfor 1 h and
110 C for an additional hour. Trinethylsilylethanol
(9.94 g, 100 nmol) was added in one portion and the
woctomy@sser ef | uxed for 48 h. Tol uene was t henpergomoedosois
under reduced pressure andisshe residue dissolved in
DCM The sol uti on 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% EtQAc in
hex ang$@. angl cgaerniratid éo drerdss e dhe carbranpie-estangrodist wasigdated
as a gePAdshiBluhAn dn%ﬁg{ilapﬁ@%s@g 0% 1d 8%, @%Q&E'%E)(?anfer ¥ mg.

above_( issolved in T

A VT ST SV i A A R T
at 7Q0prtietig group.withGiN 100 im gioxahelfor30onW t h wat er, the
aggeous phase was washed with Et20 to renopve unreacted
20 starting material. The aqueous phase was then

aci di EXAMILERET h KHSO4 and the product extracted with

Et OACEthW!ﬁalﬂﬁ%Lf-ﬁgth f-ﬁ? u&ﬁﬁé@)éﬁllb'ogyi Ld was obtai ned

as an ---- - - e acid from above -

(0.519 gp, I vvas d| sspmal-edlel n DM . D EA
(1.39 n, 8. T N\4 S?LEtvaL_ean.) vvas ad SYBOEL
by ethyl 4-a Lphamai®e gS&g %7 ~Q-Ame, 1.
equi val ent) and HAKU (1.143 1 5 \

equi valents). The m xture was stirred at room
te npeTf@thhyéec‘rt@’rof gnieindoleearhaxdistacidr{0.R6Q 9,062 wohol) was dissolved

T_Ed\/E if Odrduy mekatnm aﬁ@ NHHI(@WS/@%h%df YRRV dded. The

. SHERIPA i b BE a0 et e pcded and

My SOstirringwes saitineed fonds. Meatraeibnuvedejuenchet o tHerisiion of
d t L i1
210 e S A0 3L1% et 15038, (AR iy L8 e 0050 )

pr esé’ﬂﬁsé“tﬁfﬁé S eeon SDOEIBN367 PCT/ CA2004/ 000018 134
resi duR NRSthGIhitRV @io4tRE beetr%ggefgvmm NEXRBE disddNedth BIE (4

o o) R BV B s B Wit an v
dryi rmgixtuleNee@S®A3q albol Gtfor s erelxmmmsetden partitooed bettveen 10%
%%E/PJEE%JSNJ%@%% AL A% ArEPli8SousiP ! T dgfleatRPay@) wasre-
extracted with EtOAc and the combined EtOAc layers were washed with brine, dtied
20 over anhydrous MgSO, 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
26 Ethyl 5-f[1- (4-ammo-1-ethyi-prpendm-:!-yﬂ-methanoy{]-ammo}-‘l-meihyl-1H-
indole-z-carboxylate



Met hyl (Z)-3-(2-(1-am no-cycl opentyy-1H benzoi m dazo%
yl]-acrylate: 1) HATU/ DIPEA C 1) CHzNz HzN 900zH N
BcHN "~ OzN 2) NH3 HzN I/ HN N 2) ACOH, 65C z Sna,
90 MieE2 CO2 3 3) 4N HCl in di mana CO2CH3 pCT/CA2004/000018
D azonet hane was slowy add#d to a sol ution of
4-chloro-3-nitrocinnamc acid in 10 CH3OH CH2Cl 2

until the yell ow col or persisted, indicating the
presence of excess diazonethane. The sol ution was
evaporated to dryness under reduced pressure and the
resi due was dissolved in D ;’.v. The sol uti on was heat ed
to 140 C and ammnl a glas bubbl ed through for a
period of 4 hours. ? %r@/as cooled to room
tenperature and degasse W|th , and poyred onto ice.
The precipitate 15 forlfdy HRAeHifiPt er ed, washed with

cold water and dried gﬂ%g %( mfor 16 hpurs to

gi ve t mgucrude, 4- ani né- 34Tt PG Snani ¢ rf as_a

yel | ow sogb The solid wasHN'ss Vcoom
et hanol (40 U\ Snd 2. di hydrate (9.91 g, @3.9 )

was added and'the redt®h:eH MR¥Ptr e was heat ed to A
reflux.for4 hours. The soj@kion was concentrated to
renove nost of the et hanol diluted wth EtOA and

sat ur'de erpeindalRdvativg tig AEDEMRRZ A MRRPURIES (A NrFmeggmino-(4-N-
m xt uBoe-pigasidiayijcarbediit adid.20ha Bt probeting iggapives rérayied with 25%

et AESH MO 15 . S8 B B WNBRSH R o .

evapor at e ness ressure
r ési dﬁ@*dvé@%m)a afqe@webxder(%su &6t omel) aoﬁ NefriBUgt2amay0-37

(usi %&W@er&%daw/ﬁrﬁtt%abﬂ%nhﬁﬁ%@astsﬁrr&! é{t%drﬁ‘%rr%%mré‘%r 2h.
i nterpedi ate as a g‘{aﬁﬁow sol i

of t hENSeaCEN IS apRerERtE ‘gf"éFmE"iea’% ' 3‘6 S@%t ﬁ'ilF’oWef'd“e

and MaBoe-dibsola in Bty amdevakbetewith sturdted WaHCOaandbrip222he

70 B AP RGOSy U85 o0 W o

WHs d@é‘{‘%ﬁ'@ﬁ-a?@fdoﬁwmﬁl ng at 65 Cin a sol ution of

gc et Im.s%uaaiwééldnswvedme @atcm [’DBUV(%G ﬁlgen wmmaglwaé h@fkd and
y r ver S

(2) - Gf rgleuie ng)sqgrﬁa ﬁ'gr og (F&?'Blf)‘-’éﬂ gﬂ f?r gor min. %e solvent was

H- berzaparatddyzind rehrainiirg-residud was dissobtedinistDAe sdethe organic layer was

washed with saturated NaHCO; and brine. The organic layer was further extracted

15 with 1N HCI and H;0 (2 x), and the pH of the combined agueous layers was.
adjusted to pH ~10 with IN'NaOH. The aqueous layer was then extracted with
EtOAc (3 %), the combined organic layers were washed with brine, dried over -
anhydrous MgS0, and concentrated to dryness to give the title amine derivative of
example 28 {44 mg): MS (ES") m/z373.1 (MH"). - T

20 A similar reductive amination procedure was used to prepare other N-alkylated
pyrrolidineg {e.g. cucurbitine) and piperidine derivafaiveé. Alternatively, the reductive
amination can be performed as the last step on a fully assembled inhibitor.

EXAMPLE 29
25  General procedure for coupling amines fo 6-indole carboxylic acids to give
amide derivatives of general formulae I '

Indole carboxylic acids were coupled to various amines (for example according to



The Boc protecting group was renoved with 4N HCl in
di oxane in the usual way to WO 2004/ 065367
PCT/ CA2004/ 000018 135 give
W#Z) 208446236 1- am no- cycl opentyl)-1 PCT/CAZ004/000018
H benzoi m dazol -5-yl]-acryldoc acid ethyl ester as
yel l ow foam (200 ng). EXAMPLE 23 5 tert-Butyl
(S)-3-am no-3-[4-((E)-2-ethoxycarbonyl -vi nyl)-phenyl ca
rbamoyl ] - pyrrolidine-9-carboxylate: ,-, N ;1xO0A O
1) Ethyl 4-am noci nnamate N HATU / collidine H
Fnoc HREesaples 5, ’g;b, BRW12.R0E2 0 2834, 25, 28, 34, 35, 36, 42, 43, or 45)
N- FogsirgastataBRGideDonasiHiny fri A9fRar g gy
et hyl 4@?{&1%@%:i nnamat ew&H%r@fO%&?&%@@&%oﬁh%W the art
(0. 22Xmidg bendipmaing reagents RgiA] brt Gisenay miteddg carkegimides §DCC,
wer e ERG)s B VigHBTY, BNFU(and BOP-CiTio tﬁehiiré?sem:a(@rlalggendce of %dditives
2,4, 65 L1Ehi ] s adde ' .
he Sufies HERDE HORT Madb codotlc SR con HBB 58 362" couping
days. bymrBversigpletheseriaspanding agid shipids, exmmeirical Bot@ddde(dr00
ML) andyhietrica bitydAdesWRME RBindS GRASDIMENab iHosd 8fed in the art
aqueo %rcéit rch{ ig%g‘.hgz X %5 gL%m satur[at ed aqueous
NaHoc BT chey ~PHRING 95nels cardorylicRdids pigygyines is
anhy dreoersiy\VgB©d . ouTTin eolsaity auth asasiFl BCMe Menmsgct@mcw, in the
rafu i.sS0] v in .
e NN i e e e o
r eactTEWImeRbclipe cpiding and disaprapylstadaming.cimllewiat gewplifmof the
15 hantiote cafttRyliceaiatiit thaBnfihél iRy Wasim brdtofoup! ins i
(100 tlm . él ar d %{}E sol ution vvas% d sﬁ%‘?:rgfségtrr@%@vh tﬁemal.ns n
sat urat e e%g%‘é erN\PGHErsvVehusing iBe apRrgprigiepregeduig. (Ths following
), exatple 2evel lodikstate sudirehyrdeeas andvisB04-imfting. sol vent

f HNGEFa P e, an e Jesidue w )
oo (e PR e PR I S sty Dt )
Et cAdHripdolpdadiasthpacyii-smincheyqiohutyib-metiaoal}-abding-pheny]-
whi t @chfikiagid: (0. 234 ng).
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The indole carboxylic acid of example 9 (0.030 g, 0.069 mmol, 1 equiv.}, the.amine

20 of ex:arhp]e 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 tristhylamine (84 pL, 0.6 mmol, 8.7
equiv.) was added. The mixture was stirred overnight at rcom temperature
(complete by HPLC). 3N NaOH (0.7 mL) was added and the mixture stirred at 50 °C
for 40 min (complete hydrolysis by HPL.C). 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



EXAMPLE 24 25 Et hyl
(E)-3-(4-QL-(3-am no-pi peridin-3-yl)-nmethanoyl ] -am noj

- -phenyl)-acrylate: NBoc N H2N O COOEt Commercial ly

woablsakdzer N- Fnoc- am no- ( 3- N- Boc- pi peri di nyl )maydx@xlobsdis
acid was coupled to the et#myl ester of

4- am noci nnam ¢ acid using HATU / HOAT / collidine in
WO 2004/ 065367 PCT/ CA2004/ 000018 136 DMF and the Fnoc
protecting group was renmoved with piperidine to give

the title conpound of exanple 24 in racemc form
Rac exvtifedtoprtieusaniferamidesin e erqsepesr of AMAR Jnskaniggiiq kase such

aci ths 15Wifhnine, msz ev-ﬁqeﬁlgfmbﬁﬁmmerarﬁ the kel WRerB BRI @ger s

by preparative HPLC o chi r al PcP Clrgl ral cel

10 5’3*a °&¥'8ﬁ°‘d2’866°f&’ﬁ¥ea uging g ‘f’é’ﬁ‘é’J ”U%‘pﬁ‘é BIHHFS | n

Me CNagtmdirigesefD0E) EDCEVRTU, BATDIa0d therikea esd teakbdiwitihaiforlzanides
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harh 55 plbehdri@ indsS ARt fefiord S 1R Brog spyrpos o

4- ( @weﬂirqgh@ﬁypvemohn@aaﬁtéfomd eliprisies wnd a solutimef lam@tomal in

thi o¥gpd e 02N H21 Pd(OH)2 2N\ | Br I S S O Nom
N=C )\ COOEt COCEt 4'-Nitro-2-bronpacetophengne (6.100

g, 2 ﬁjml) and et hyl r{’Z amate (3.460 g, jmml)
wer e ‘diyssol ved in MeCH ( Sym_) and the sol ut+q@h was

reflu%éd\for h. After é@gllng 0 roomterrpéﬁature, O,\S.p
the - i Y C . RS
was

75% yi

(2.50

The following example serves to illustrate such as process and is non-limiting.

10 4-Bromo-N-{1-[3-cyclohexyl-2-furan-3-yI-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-

indole-6-yl]-methanoyi}-benzenesulfonamide:

3-Cyclohexyl-2-furan-3-yl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-carbonyl
chloride:

15 The carboxylic acid of example 9 (0.800 g, 1.833 mmol, 1 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-[3-cyclohexyl-2-furan-3-yi-1-(2-morpholin-4-yI-2-oxo-ethyl)~1H-
indole-6-ylJ-methanoyl}-benzenesulfonamide:

The acid chloride from above (0.032 g, 0.07 mmol, 1 equiv.) was dissolved in DCM
{2 mL) and 4-bromobenzenesuifonylamide (0.0205 g, 0.085 mmol, 1.2 equiv.) was
256  added. Triethylamine (21 pL, 0.15 mmol, 2,16 equiv.) and DMAP (0.018 g, 0.147



carbon (200 ng) in 2:1 EtOH - THE (60 nL) was stirred
for 3 h under I atmof hydrogen gas. The suspensi on
was filtered to renove the catal yst and vol atil es
werowmadsiender reduced pressure to give the tedidi@zo004/000018
conmpound of exanple 25 as #&220 reddi sh foam (2.05 g,
92% yield). EXAWVPLE26

4- (4- Et hoxycar bonyl -t hi azol - 2-yl ) - phenyl - ammoni um
chloride: HzN \ Bc20 BocHN-\ i 1)CH L1' BocHN 2 nBuL:
Br -Sr 3) B(OEt)y B(OH)31) Pd(PPha)a C 4) HO Na2CO3
(2M rhihdh 2.1 eq@Dkbredded andhkdixtsbe Wk Efirret Dlvkmlight 40Rdem

Et02 Bri

par a- gnglr?oam N Ie%% i% g%@iuﬁﬁ?gltsenﬁfap%t@ﬁﬁsfrfé‘dg’edes'd”e
91 mreidjssoleectin IMSH(Areld. iThe tifeotoprgeand F&Bamply 3ames isolated

SU 1 oiliy Brrdits HABC bs = FIR y6RAGIAG: 3F Kgpr @ was

cool ed tﬂgft yé@e,p evlapor at esa é}ﬁgr yness, ﬁbgsol ved in
Et®0Ac and washed with 0.1M HCl and br| ne. The organic
sol uthoamPue®t dri ed over anhydrous MgSO4, evaporated to

pur | R EEERS el BRR Y Pomarisha 58 sy I ngole-61-

10% Etlmnayb}memrbbemmhmfmiauﬁm to obtain the
Boc-protected aniline (23,g). The Boc-protected
bronpaniline (10.7 g, 39.(2 ) was dissolved in
anhydrous THE (75 m-) in g flask; eqU| pped with an
overhead stirrer. The sol ifn_ vwak %%oled to 0 C and
MeLi (1.2 M5 in Et20 3§, m& I3 1) was added
drop wi se while naintaining.{he intermal tenperature
below 7 C. The reaction m re.was stirred at 0 C for
15 min and then cooled to -78 C before n-BuLi (2.4 M

i 19 hdpamemethylagisulf@@mideniekdmpladl 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-yl-1n(z-morpholin-#-yl-z-oxo-ethyl)-1H-indole-6-
carhoxylic acid acetyl-amide:

Acetamide (9 mg, 0.152 mmol, 1.38 equiv.) was dissolved in THF (2 mL) and NaH
(60 % oil dispersion, 8 mg, 0.2 mmol, 1.81 equiv.) was added. The mixiure was

20  stirred for 30 min and the acid chloride of example 30 (0.050 g, 0.11 mmol, 1 equiv.)
in THF (1 mL) was added. The reaction mixture was theﬁ stirred for 2 h at room
temperature (complete by TLC). The reaction was diluted with EtOAc and the

~ solution washed with 10 % aqueous HC! and dried (NaxSQ,). After evaporation of

the solvent under reduced préssure, 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).



added drop wi se, maintaining the internal tenperature
below -70 C). The reaction mxture was stirred at -78
Cfor I h, B(CEt)3 (17 nL, 98 mml) was added drop
wicsmodliBs3sv nt er nal tenperature <-65 C) and stpdmdArgosdvass
continued for 45 mn at-78143 and at O Cfor 1 h. The
reaction mxture was then treated wth 5% aqueous HC
(-100 ni, to pH-1) for 15 mn and NaCl (s) was added
to saturate the aqueous |ayer. The aqueous |ayer was
extracted with 0.5 MNaOH (4 x 100 nL) and the

conbi ned aqueous | ayers were acidified with 5% HCl
(150[=.§:MPLE§3F’H -1) and extracted with 15 020 (3 x 200
mL). The conbined organic |ayers were dried over

an hyMPWé2'%%?""1’?’Pg?’@ﬁ"éﬂ"’%gfde‘éﬁwﬂaéﬂ’ ed to give

" the N-Boc carbamate of 4-anynophenyl boronic acid as a
solid (7.5 g). Thiourea o 100 mmol ) and et hyl
br omopyruvate (12.6 niL, 2 vl A were mixed and
heated to 100 C for 45 nin./ After ¥4 ng of the
reaction mxture, the 2@7suslid obtained was
triturated with acetone, tered and recrystallized
fromEtOH to obtain the desired am not hi azol e product

( 50. Bsigy théGameskijes of leactoms mesdribad Dl example 2 huhstartingltierd indole 5-

sl o : ] ] j : nd i
L ARA T Gl A sl e €L e e
mol §aiting meterelfarhe sinfhegis ofcampopRgs acearEingdy 'gﬁﬂ%rg'é‘omufa L4,
Was ghéaMetle ikinoas B3 dddclitbdMBraimtdidre, d. 416 8end/orin 2orhbiliation
The rnxé%lr%@was theig agded 25.1t0 an_a yeous HCl

sol utTioR 188N e MRIMER AL AGIPHS BPYST (2 x 400 nL).

The organic |ayer was washed. w th aqueous HCl (10%,

dri egx&m@_& gnhydrous MySO4 and evaporated to dryness.

The desi reg br onot hi azol e product was isolated in

- 8592y 1-Aming-aydokptylyBmathylbgarofetindhenrbmndisaestyreihny

usi ngggkp% Et OAc in hexane as the.eluent. 30 To a.

de- gassed sol ution of the bronothiazol e product (£30

my, 0.97 mml.). the boronic | FC8ke i vative fro
above ( ng, 0-97.nmy n ueous -Na2&03 (2 3
M) Ho (3nL), a catal yPic amount of Pd(PPh3}4 (56

ng, 0.049 mmvol) was added and the reaction m xt @woeve

was stirred ajy 80 C under argan for 20 h. The

reaction mx 2 y@s then ceol to RT, dilut it

Et OAc_an ect ed with brgn 35 aqueous :
Xx) and bri-ne;Y The organic | dyer” wePMdri ed ovee COOMe
anhydr ous WO“®O¥et/ 065367 PCT/ CA2004/ 000018

(7.0 R <
N/ COOMe H,N 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.h at room temperature, it was then
poured into DCM and the solution washed with water and brine. The exiract was

20 dried (MgSQ,) 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




138 MgSH and concentrated to dryness. The

carbamat e-ester product was isolated after flash

col um chr omat ogr aphy using 20%to 30% Et OAc in
wexanass3d¢80 ng.  The aniline hydrochl ori de afcraxatmlosuois
26 was isolated after renomal of the Boc protecting
group with 4N HCl in dioxane for 30 mn. 5 EXAMPLE 27
Et hyl 5-am no-1-nmethyl -1 Hindol e-2-carboxylate: 02N
1) NaH, Mel HZN COZEt COO Et H 2) Snd 22H20 The et hyl
ester of 5-nitroindol e-2-carboxylic acid (0.300 g,

1. 28 pmviste)! 2\Gesof diesdasired etherls® white arybiplir ous DMVF (6 nl)

and Naklab&eOrfferf (1@%%9, %ﬂr%%?mé Qadd@"a% Qﬂ%\gﬂie N@a% %30 °Cina

reacti on was stirred
pL, ZaaE0ahhand i e e ETed Eqrﬁﬁ m"h@t twetéewwwﬁu &he material
for 3vab thehibeougretick @ivoumSerfpeaaResd\id Bsdiig g sblidaRed

of, whil e stlrrlng vi gorousl y.
_Tﬁie rgﬁmﬁ@g{é?’g&%%rﬁéﬁ% was filtered and. _
dr i edhe reagprgeg\aliendl glom, abbge (r!ﬁéJOM #®5 pholnvatsrdissolved in MeOH

deri i 769 S
Al th\é%ohé&chgmg 5% éLcmghéﬁ%l 352 é’z o\ﬁ@%gé ggbbled

DVF )(th4 rrég ,
mol Jrorahdhespidign ﬁ‘i’lG"‘i"‘H te GeRpeRFR CRESIating MateTak(TER).
for Birhethyl befids (X inl) vavd@ientesd grapwisd aioneeC bed mﬁﬁmllr@%trred

{
34130 B % 200, E4 G bR o i S Sl o P
conbiAde] reucsEPrEespes, havesiduauahdisboived m dindrmed thersoltion washed -

20 Ok wBRPILOh NS b%%eaa@.ngqmggﬁb %ﬁ& ?é#n&vgn HAVIBRSS the crude

Th d
chr oREEH SOl fi xS oflqsfiva AcATR AR eblglpeg e miky

el uenii (9.2@9. obtain the pure 5-am noi ndol e derivative
ey TEB o pEERER <l T o Burar Syt fpeprre
- ani ﬁ@? 4D-ralptang Iheated ta 546 fer 30 minrafieswhieh @ whitsolid precipitated.
200425 380 mE T4 RiABD 4nPRRQAR: collected by filtration. The material was then
dissolved in EtOAc and washed with saturated aqueous NaHCO, and water. The
solution was dried (MgS0,) and concentrated io yield a residue that was purified by
20 flash chromatography on silica gel using 10% EtOA¢ — hexanes as eluent. The
desjred benzofuran derivative was obtained (2.39 g).
The benzofuran derivative from above (2.20 g, 11.6 mmol) was dissolved in THF (65
mL) and the solution cooled to -78 °C. A solution of lithium diisopropylamide (LDA,
2M in heptahe/THF/ethylbenzene, 6.9 mL) was added dropWise over 10 min. Afier
25  stimring for 35 min, cyclobutanone (1.793 mL, 24 mmol) was added dropwise and
stirring continued at -78 °C for 15 min. The reaction mixture was then warmed to
room temperature and quenched with 1N HCI. The product was extracted with
EtOAc, washed with water and brine and dried (Na,8Q,). Purification by flash
chromatography on silica gel using 25% EtOAc in hexanes gave thie 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 mrmol)
were suspended in CHCI; (30 mL) and the mixture cooled in ice. TFA (1.695 mL, 22
mmoi) 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 CHCl;, washed with saturated aqueous NaHCO; and dried (MgSO,). Removal



139 /NBCc 1) ( x)1 FnocHN CO2H HATU, HOAt, collidine

N H2N 2) 40%FA in CH2CI2 H N COOEt HN COOEt Ol 3)
CH3CHO, NaCNBH3 4) DBU The 5-am noi ndol e derivative of
woemoplwsB7 was coupl ed to N-Fnoc- am no- (4- N-pCT/CA2004/000018
Boc- pi peri di nyl ) carboxyl i ci#&ci d. The Boc protecting
group was renoved with 25% TFA in CH2ClI 2 in the usual
way, and the product was then dissolved in EtOH (6

m). 5 AcOH (133 ng), acetal dehyde (33 ng, 0.74 mol)
and NaCNBH3 (23ng, 0.37 nmmol) were added and_t he

r eacf SOvENt Wder Bduged PEISSHIEEVER 2MbBiATiRatWas Ryrified by fshy

h.  chindteRsiHy QR sifta§dl GEiny\8% E@R@ RirHekaieed diugnt. ermeesired
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or gaTtiecazldayem abage (880 e) waenydagenaled (fsatv B Maf over 5%
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oran e was di ssolved In ?1%
Repmyal of thee qegplysbby7iliration pid sRienhenficgedHepd Arepgure gave the
m' Xtdérsﬁed/\@fﬁm§ﬂéﬁvé% AbxdrGTB4 B8P @A ksl b eolblyss 3N BS-MS: m/z

The evapor at ed, the renmining residue was
di 55%1%\;&@\%% Et OAc and the organic | ayer was washed

Wi th saturat ed NaHCO3 and brine. The organic | ayer was
fu‘ﬁrt Fé{;fhact ed 15 wwth 2 N HO and H20 (2 x), and
e 0 e conbi ned a%ueous | ayers was adjusted to
wmdmmpmymwafr{éo uefirchaulfony)ii-indel-¢-Wiacrylic acid
extréﬁ},‘ed with EtOAc (3 x), the conbined organic
Iayers were washed with brine, dried over anhydrous
I\/gSCBFﬁ"nd concentrated to dryness to gi ve the title
am ne derivative of pexanple 28 T4, ng D oM (ES#Y. T z

3731W0R3|ml 4t ve a SR B oc edmﬁ%-
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15  Indole 6-carboxylic acid (10.00.g, 62 mmol) was estenﬁed by refluxing overnight in a
mixture of MeOH (200 mL) and conc. Hz80, (1 mL). After cooling, the reaction
mixture was poured into sat. aqueous NaHCO; and extracted with EtOAc. The
extract was washed with aqueous NaHCO; twice and water. Drying (MgSQ4) and
removatl of vola’ules gave the desired methyl ester as a brown oil (10.4 g).

20 The ester from above (10.40 g, 62 mrno!) was dissolved in DMF (80 mL) and the
solution cooled in ice. Sodium Hydride (60% oil dispersion, 2.852 ¢, 71.3 mmol) was
added in small portions and the mixture was stirred at room temperature for 40 min.
The reaction mixiure was brought back to 0 °C and para-toluenesulfonyl chioride
(14.49 g, 76 mmol) was added. The mixture was stirred for 2 h at room temperature.

25  The reaction mixture was then diluted with EtOAc, washed consecufively with 10%
citric acid (2 X), NaHCOs (2 X) and brine. After drying (MgSO0,), removal of solvent
gave a beige residue that was triturated twice with ether — hexanes (7.7 Q).
Concentration of mother quuoré and trituration of the residus with MeOH gave an



pyrrolidine (e.g. cucurbitine) and piperidine
derivatives. Alternatively, the reductive amnation
can be performed as the last step on a fully assenbl ed
woroiiosss?  EXAMPLE 29 25 General procedur e daarcA2004/000018
coupling am nes to 6-indol &6carboxylic acids to give

am de derivatives of general fornulae 1: Indole
carboxylic acids were coupled to various am nes (for
exanpl e according to WD 2004/ 065367 PCT/ CA2004/ 000018
140 t he exanples 15a, 15b, 15c, 19, 20, 21, 22, 23,

24, %Idxtlaaﬁal53@0f3’5@.de@ﬁedté€y!atér3md@é 45)  usi ng st andar d

d r iar,. t
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by C qotessiginGodium thrirete@nd SRRV inihit KGbsh Eelnihpérame The organic
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car boywhibds AGt.95g th amines is gener aI I y car ded out
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but ried sdlutioh vesl cécted ibi-28 10| lathiunadiisdpropyRinigd @mriphol i ne,

col | idiig %ﬂ?fﬁﬁ!ﬂ b%ﬂge!r}%p% 5 EML\Q%@I IWaeg gl%le%? RV% 5 min. After

coupllng & car TURe
am nétiriagfer pe addivanapdniveé ot ﬁgcsglobuiﬁnqmdﬂ 5% Enkamfé riml) was

t he rygh&paﬂdah@ ARAcidRxe e[llsw@d/f%q\éalﬁ? 'é‘r%e g thoﬁ%ﬁog?b a{ag
ocedu V |
p ch e '.tﬁ%S‘é &’?2 é\%&*tfﬂ%a%gwdeﬁﬁ%mﬁ&d upgler iesfucgd prespyre. Pater
({ 1-WeB-a@yex alddig produdt was exragted vith Ztivi, plashddwith-agliedliso

)Ifl?i- ﬁfj éagl? rlne and dned (?/Igg(r)ﬁ;)n gpe rréz/atelna! wsis )ﬂu]'n“ ied Ij}’lg%fbg
e

}- am°hi9)*na Y po Slb(‘@rqﬁl p%nga%(?@% EyOAc iyhexapgseoeloas. T
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-ris(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 NaHCQOj3 an d extracted with EtOAc.
The extract was washed with brine, dried (MgS0,) 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 disselved 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% EiOAc in hexanes as eluent. The

36 desired cinnamate was obtained as a foam (0.400 g).
The cinnamate derivative from above {0.400 g, 0.8 mmol) was dissolved in CHCls
(15 mi.) 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 CHCI;, washed with agueous NaHCO; and

35 dried (MgSOQ,). The product was purified by flash chromatography on silica gel using



OOH 110 / V' A\ I OHO OH The indole carboxylic

acid of exanple 9 (0.030" g, 0.069 mmol, 1 equiv.),

the amine 20 of exanple 21 (0.044 g, 0.153 mmol, 2.2
wouom/opssand TBTU (0.076 g, 0.24 mol, 3.4  e&uiivashod/000018
were dissolved in DMSQ(2 md7 and triethylam ne (84 pL
0.6 mol, 8.7 equiv.) was added. The m xture was
stirred overnight at roomtenperature (conplete by
HPLC). 3N NaCH (0.7 nlL) was added and the m xture
stirred at 50 C for 40 min (conplete hydrolysis by
HPLC)ZO"/qufé?tAcctn besiade as sluantdie @ive dhadastredddidecastheli@bioam (0,207
reactgyon mxture and the product-was isolated directly
by pr arative HPLC as a_ bei ge amorphous solid (19

B O Rbexs O 158 9vee diaspivedin FHE Femb eopiginingi nwater
of i resd ltriph6ryishpbshihd ClBa Mgl wasiaddedatrhy SBdure #8s lstfiféelaeao °C for

o ) o A R Bl o BBl Becle A e kBtelbE G0 Phece

141 d8SI@dmed various sul fonami des in the presence of
DVAP T&%Cbnﬂﬁh ﬂésgéﬁﬂjpredm@ﬁ‘é U§M %anﬁeqr t<f k&b Iaé(rlb&g?l@gmd %rﬁéﬂve to

N- net h Ifrmlrrg{&?ga ag Al t er nat
car bR %ﬁz@ 8%\16939@86 D‘stp?v@ara%ﬁséeé Pﬂ&?ﬁ?"ﬂ gieHps it
agentNaQHJch as carbodiim des (DCC, EDC), TBTU, HATU

t qu 1des 5.in the
o s EELPbRbeE R bl K8 HARIEAET B e ogen by
c omméieaiing thes tilly depsotested mp@p!de%\dlﬂf Nahhenchiedouethampbhiatiaddy
| f
3 IU o gﬁ%dmﬂ)'éﬁild?lrdf dRsméa eﬁels\wubﬂ’ \lv%@fo%edadm %@gg@ NHD

N. Re The fol | ow ng exanpl e serves to |IIustrate such
as pExemmE38nd is non-limting.

15 3-(4-Amino-2-ethoxy-phenyl)-acrylic acid methyl-ester

O.N OEt Q,N OEt O,N OEt

Tl = -~
L — O o
(0] O

N OEt O,N OFt H,N OFEt

C ——
\@rO \C(/\WOMQ ' Z~_.OMe
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 0°C. 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 (1.66
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 (1M; 8 mL; 8 mmeol) 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. 0.5h
after the last addition, the reaction was cooled to 0°C and 1N HCI (25 mi.) was slowly
added and the mixture stitred vigorously for 0.5 h. The organic solvents were then
evaporated and the aqueous residue was extracted with ethyl acetate (2 x 50 mL)
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4-Brono-N-fl -[ 3-cycl ohexyl - 2-furan- 3-yf-1-(2-norpholin
-4-yl -2-o0xo0-ethyl)-1H indol e-6

W(Q 200248an0Yi ) - ben(zenesul f onam de: "Nt O?Bpgricazond/onnois
3- Cycl ohexyl - 2-f ur and-yl - 14482- mor phol i n- 4-yl - 2- oxo-eth
yl)-1 Hindol e-6-carbonyl chloride: 15 The carboxylic
acid of exanple 9 (0.800 g, 1.833 nmmol, | equiv.) was
suspended in DEM (15 nL) and DVF (20 pL) was added

foll owed by oxalyl chloride (323 pL, 3.7 mol, 2

equi vand washedwithowaten (56 ol and @ink: (30 mk) dimetcempbieedittaets were

| aty i ibrou
L S T

under® (P pEgnt] which wag Hedasisyclunl ori de was obt ai ned

as a Atusisciation @f 1,1 tirisiaset Ry siedinydird-€.ebkbizddRx B 1RRSte

7o Oy D PR pdfchns) 235 : 947 sovgln gpmgthane 40 mL+5 miL.

y! - 2_r151,~§9).veqsr%¢ﬁ§d P13 stirred solution of the above alcqhol (0.98 g; 4.97 m_mol) in

i ndol sea-(30 ey ey dibn RETZEER %ﬁﬂieﬁﬂ@ﬁpérgﬁ}e unb3fa H\?\%n
07 nmmo equ

[ ) . 0. V. S
grlsggitr\(rj)g@fh’g%n bo‘}/ %,?gﬁﬁqgép{%-lcosl 10 % Na,$,0, (1:1q, 160 mL) was added

4- br camdtenmiztuesstinto mgb?@m&hﬂl &e%@ésgvzei@clﬁﬁﬁ%dmml h). 11l|-1é2
78 5 rderthatew A e B B Aok S o il
PCT/ ihirrrmaiime 180 miyandwashed with saseraied NaH@Os € athilodL). The

and td&ﬁ‘rbmladb#(djéﬁc PRSseS Werd BEh QHRTRILINES B arld QB orated to vield the

t e_rrperc%%]uc&e corr%)leit e b% HPLC) . DCM Was t hen .

evapStEPEIP 357 RalG Yelaw sl 9 Qag: A9e%) whichivassused ag syah-

DVBO Hoiun ydrid(95%i dry owianTies ng; ©25 ewiliwae safpenassa in anhydrous

| g0l 10 H ; [ R $ | ght

, 8] S50 0 L RSO, KRS o Hrlfacos

N- {.1-9repnispat Bitewder 2 nitrageirptmosphere resultingriph eblidrwhite ylas@ which

0X0- &bl hpt bl dﬁé%ldﬁ?hagut@n% e aldle]pyde' frqna a[:_»ovg (gslt\)l mg; 61.8(7)‘ mmof) in

et hainl-ﬁ'y(%ﬁi_'\il: gr%li_ r%sé) weag%i?err]leasdged drggv%irsré reesiﬂting ifi a yellow colour and
slow dissolution of the white sofid 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 exiracted with ethyl acetate (2 x 50 mL)
and washed with saturated NaHCO; (3 x 75 mL). The combined extracts were dried

over MgS0, and evaporated to afford the cinnamaté 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 K,COs (0.990 g, 7.16 mmol) and 85% 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 yel!gw solid.

Note: the analogous methoxy derivative was prepared in the same manner using

commercially available 2-methoxy-4-nitrobenzoic acid as starting material.



N N g~ 10 The N nethyl acyl sul fonam de of exanple 31

was prepared fromthe acid chloride described in

exanpl e 30 and N- et hyl benzenesul f onam de using the
WOQO(ﬁﬁEB'3€7 of exan‘pl e 30. EXAMPLE 32 15 PCT/CA2004/000018
3- Cycl ohexyl - 2-furan- 3-y1-de( 2- nor phol i n- 4-yl - 2- oxo- et
hyl ) -9H i ndol e-6- carboxylic acid acetyl-amde: No R
Acetami de (9 ng, 0.152 mmol, 1.38 equiv.) was

di ssolved in THE (2 nL) and NaH (60 % oil dispersion,
8 ng, 0.2 mmol, 1.81 equiv.) was added. The m xture

was RRagmisrzyed for 30 mn and the aci d chl ori de of

exa 0. 050 11 mol , 1 ui v, in THE (1
n&égsﬁﬂ&’d""zﬂg é%fa’ﬁygﬁcm"ft"’ﬁ %I‘F'é stirred

for D, oom t enper atam.e { corpl ete by TLq:)N heor

reactio S~ digudt ed—wist h E do,,; he—ssl ufi o

washed with 1@ % aqueous I ~and dri ed (Na2S®H". enro

evaporation of the solvent under Teduced pressure, ©

the ngs b@u@u\@sﬁlpw mudu%fédtfur kLas But?sﬁnnams@fase&@ eérapéwse%
silica el uent. he title corrpoun

C
of eR 'iéje”‘?'fv ‘%'%h%aé W%‘(@Sfﬁ“%tﬁte solid (24 ng).
WO 200e HiliGaaibaky ParE HAL IO Odrivaiivb4bepabed/dRieber®ad in example

Vet %@0?&%9%&%&%@&%& bt éoﬂ Q%ugteﬁ SRR DAL S L) at

e Sane seri
descPqu@%slj nqﬁﬁSé%@rﬁﬁraée 258 mg: gﬁammqi)gedﬁe@m nort!ouweeramm After

car bexih itge B&hithg velsy- Brbtvh ol HloREd B%RFR |t&ar?a€wemas
ﬁ ajned. .Thi s st ar materi a

AP @ oL B0 ARG 0 PR e o s et rcton
f or mwagiadded to iceditsr g ngsuttihg imepdie gsloa pradiitate] Dede the ice had

her el-d%gﬁf Q{e%ugﬁengmn rad ch‘ﬁcaqgﬁj & I?erred %\Mﬁé@@%\ﬂe%@ tim¥4 it

9to ous
distilled water. Air drymg overmght afforded the dlmtrocmnamate as a pale yellow,

chalky solid (661 mg; 93 %) which was used without further purification.

156 The dinitrocinnamate (657 mg; 2.22 mmol)} was dissoived/suspended in ethanol /
water (1:1; 40 mL) resuiting in a yellow suspension which was stirred vigorously at
ambient temperature. Potassium carbonate (3.06 g; 22.2 mmol) and sodium

hydrosuffite (3.86 g; 22.2 mmol) were successively added resulting immediately ina .
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 exiracted with ethyi acetate (2 x 50 mL) and washed with
saturated NaHCO3 (2 x 60 mL) and brine (30 mL). The combined extracts were
dried over Na,SO, 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 o prepare inhibitors. '

EXAMPLE 38
30  3-{4-Amino-2-alkyl-phenyl}-acrylic acid methyl esters and 3-(4, S-diamino-2-
alkyl-phenyl)-acrylic acid methyl esters



10 EXAMPLE 34

2- (1- Am no-cycl obut yl ) - 3- net hyl - benzof ur an- 5- car boxyl i

c acid nethyl ester COOM OH COOMe / ' HO' COOve OH
oo hodns€moMe HO COOVE COOME O 0 .. . N3 \ apc&XdvByo00018
HZN. COOMe - - - - --- - 1% Methyl 4-hydroxybenzoate
(20.00 g, 131 mol) was dissolved in DMV (350 m-) and
K2CO3 (24.19 g, 175 mmol) was added. The m xture was
stirred for 30 mn and crotyl bronmide (85% 16.47 i,
160 mmol) was added dropw se over 4 mn. The

resul ¢4 ?er suspensi 01é%tl rred for

't enper at \pas s then B_EXIIVFand

sol uti on vvashedpvvlth wat er and br| ne The tract §005t
20 dried (MgSO™4) and evaporated to a yel | ow

consisting of a mixture dtN Risonmeric allyl et er
(4:1 ratio). Upon standi ng m@ tenperat ure.nt e r
oil partially cryst allized. The suBﬁrEat ant was P
decant a rystals Wi t exane tiN COOEt
2004/ O @Bg'%b@ﬁ% d‘?ﬁ?’ﬁ"ﬁ‘ﬁg%%fm provide 12.5 g of

t he desinesHiladt indine arswodlil tezognizes hadiags of Hervabss@resented in

T Shahokd o 3R 57RO DD B RRTECL Bkl st SR Ehony
stir r%a‘kf/'a’# supstityient (9. Rivdvie.ddiyeying, @) camthe prenaesd; ylconverting
Wees tsh@[ﬂa@él%&@hien@h’#ﬁg (é@ ric@R)1t6 IR RESHORAAG Shdrfdfby cleaving the

resul etther gnkagé

to the comresponding triflate. Such triflates can then be used as substrates in a

¥wt§' reagents suc% as BBr; and then converting the phenol substituent

variety of transition metal catalyzed cross-coupling reactions with organometaliic
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 undérgo créss—coupling under
Pd® catalysis. In some cases (e.g. allyl 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)

16 Once the alkyl groupi has been infroduced, the intermediates can then be elaborated
to inhibitors following synthetic sequences described in previous examples.

EXAMPLE 39
1-Carboxymethyi-3-cyclohexyl-2-furan-3-yl-7-methyl-1H-indole-6-carboxylic
20 acid methyl ester |



5 without purification in the next step. The

rearranged phenol from above (10.00 g, 48.5 mml) was

di ssolved in MOH and the solution cooled to -78 Cin
wolnyesas7 - acet one bath. Ozone was bubbl ed pdinrughocois
the solution until conpl et&tdi sappearance of starling
material (TLC). Dinethyl sulfide (7 nL) was then
added dropwi se at -78 C and the m xture stirred 10 for
10 mn at -78 C and at roomtenperature for 30 mn.
Vol atil es were renoved under reduced pressure, the

resi due was di ssolved inether and the solutia Mashed
at gt _c3oX) and Hpv e, cobwer dryighy and
vol at+Hes, t @ r ude——pwodu

consi st sS6f a nisenure of “al dehyderartf®l akt
obtained as a mlky oil (9.9 g). 15 The crude product
from above (9.9 g, 48 mmuol)

phosphdy.i aobfle (40 L) and heagggto 50 C e
after i ia V\hiteﬁsg.Lidﬁpitat.e,d-.-»V\at m)—
was adgeddnd the 4 d coM@eted bystbpisl t r gLt The steps

mat eS8l was then dissolved in EtQAc and ed with
sat ur at ed ueoug NaHCC3 and water. The sotdtion was
dried (NyS24)-BAH concentiraf edsdepeyi €l d a resi due t
was pur \f' by 20 flg rmt ogr aphy”en A ac%e
usi ng 10% f oA Jhexanel— 3 : PSTREE

5 gs obt ai nggha( 2. 39 ¢
benzofywan derivative ym above (2.20 g,

was di ssol ygdyin THE (6 nm.) and the sol |6n cool ed
to -78 C. Algetdtion of l|ithiumdil sopropylam de (LDA,
2M i n hept ghel|THF/ et hyl benzene, 6,9 -) was added

dded dropw se
The reattion

: orZ T CRPHE " After 25 stihrrj

cycl o ﬁ@ . 793 mt—24 ""‘} ;

and stirrigg continued™&f’ 78°d i

then warned to . _ .. room

t enper at ure and quenched with 1 HCl . The product was

extracted with Et CAc, washed wi th water and brine and

dri e@tepia Zsaipo-4Poethyiienzai asid Hy.0015a 8499 BRD waa sYRFEagsdyn

on s 'Me'(ﬁ-ﬁg g@ h"kL)Jé"\d”cEiogﬁ ibridA85 B mh e 84EH01988 @qlitPwas added
cyc

O OIS a5 g e

sadi wereazmdesd tnddOBdgred bresame lapd ihseesidusUisipetatioathi ether (150
CHCl gg.().ﬁfh@d ad ﬁlfel)?eed B éﬂdg{ﬁgd %@"Jeggan e 48 walg&r%ended in
(1.6 , nmol’) “was added dr opm se over 1 n, . .
t he &6 (680 Midend sehgated agiasys NatCOR 50 mL) was added. After stirring
for 15 minutes, the organic layer was separated and washed successively with
NaHCO; s_olﬁtion (2 x 250 mL), water (250 mL) and brine (250 mL). The solution
10  was dried (Na;SO.), fillered and evaporated to dryness to give the desired aniline
(14.8 g, 90% vield). '
Steps 2 and 3: the ester from above (12.50 g, 75.6 mmol) was dissolved in DCM
(190 mL) and methylthicaldehyde 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
mixiure was cooled to RT and evaporated to dryness. The residue was dissolved in



m xture stirred at roomtenperature for 20 mn. The
reaction mxture was diluted 35 wwth CHO 3, washed

wi th saturated agqueous NaHCO3 and dried (MgSOH4).
Weyles O 2004/ 065367 PCT/ CA2004/ 000018 14 1/CA2004/000018
of -sol vents under reduced gpessure gave a anber oil

that was purified by flash chronmatography on silica
gel using 5% Et QAc i n hexane as eluent. The desired

azi de was obtained as a clear oil (882 ng). The azide
from above (880 -ng) was hydrogenated (1 atmH2) in

r'\:]bo*n e%ﬁgﬁsﬁyﬁ?ﬁd e m@tﬁﬂ) W8 addBA4 ARB)stimff BERT Id7 1.5 h, the
reauctli on
Rermo PLIS BY74p SRerreiry g WS M BBFGRS SARfoBaf s 45 i) and brne

undei(250euic &He prighss asidic gaeeus Pieasedes iextettcalnvithd>CM (2 x 100 mL)

deri

ES— I\/éﬁ& %)é%xf%c}éﬁ%ﬁgklgﬁ%g‘o\% 5‘%%5 %ﬁlggd &m ﬂé ?‘I%?éﬂ’]gll Bhase.
dhe pembipgst grpanic phases were dried (Na;S0,) and evaporated fo dryness and

- 1 ( e H@B% Aurfial Bpflééh)mﬂdmgtdyﬂéﬂhyenwlma G L3thd 80-0% néxane in

ol SBTEHEREE 5 510 SSHPR S RENe ER B LT R0 |

"] A@pHO tharthibGihyTiodde Rom@bdie, (837 GOBEA miiol) V@@@Eolvwgm

H2N I

oat er]alg dllﬂg Egﬂ-l @Zg ?rLQIQﬁricy Rifo gﬁ‘l‘r?]dkglh(ﬁé Q\h)QQS Q)w&zadﬁg@ Areh8rring

m xture of
MEOHat I}'@ {pr ﬁLh) angiher perien oﬁ.ﬁas@n(‘lg Q) Yie9 addp\f{ aad stiping I’pﬁ@'l,'led for an
t he LadtdiaDd® mil Xhe e wap ﬁlt&r@cﬂarid’th@ﬂﬁrﬁb evaRrEaediH dryness to

was hgaeaﬁci?sx?f[@%ei%% W C e ;23 vvgi(te; aCEr yla?]g
( My S&psén the indole ester from above (4.00 g, 21 mmo!) was dissolved in a mixture of
MeOH (18 mL) and water (18 mi.). KOH (11.86 g, 210 mmol} was added and the
15  mixture stired 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 fo the residue.
Insoluble material was removed by filtration and the aqueous phase was then '
washed with TBME (200 mL). The aqueous phase was aéidiﬁed to pH 4 with formic
20 acid fo produce a white precipitate that was collecied 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
1 -Carboxymethyl-3-cyclohexyl-2-furan-3-yl-5-methoxy-1H-indole-6-carboxylic

acid methyl ester
coon COOMe COOMe ON COOMe
Q- L, — L
step 1 , stepz “OMe  step3 \131 = OMe
COOH

H N COOMe

[ CO0Me —— =

\ —. o/ oM

stop 4 S oMe ¢

Step 1: 4-methylsaticylic acid (100 g, 0.66 mol) was dissolved in acetone (1 L} and



renmoval of volatiles gave the desired nethyl ester as
a brown oil (10.4 g). 20 The ester from above (10. 40
g, 62 mmvl) was dissolved in DM (80 nmL) and the

ngzwqjogggﬁﬁool ed in ice. Sodium Hydride (60"/99@irJCA2904/00001s
di spersion, 2.852 g, 71.3 ;pol) was added in small

portions and the m xture was stirred at room

_tenperature for 40 mn. The reaction mxture was -
brought back to O C and para-tol uenesul fonyl chloride

(14.49 g, 76 Mol ) was added. The m xture was stirred

for Rt (220bgnm.ademple?. 8 equie) wabadibe inreaivhs.ofhamixtue was heated

was i
155, LRy B RS S ORRERIAR ko e

dryi ﬁger(l g Jbe pixturernns aefiuged @@rmt Additional KeCRet%g &) and

r esi G%tﬂﬂ%@&at&\m rhil)ivier addRd ahavth@emxmﬁehem&b@for al 8ddNivAs! 20 h.

{ B 65804 GReLF S hudMa i S e bt Hide i agpr rofning for 7

2004ho|ﬁé BEctidPOEsQAR R0 400068 18 Tmeoatdsdwam enaivedhBiligation using

t he

e oA o

t he  Sowipm i cilgss wih MEOEIZS Ltandat'rf%w@% W@P@HMWFPM@ (300 mL)
hydr kg#@0 rln. MiéOH %Mrerﬂ&ea 2ndr redudelt préssiirddnd theRsidosledracted

The s Bl i o Rk HieerdoiieR S ond g (R ncaries
t enpéiab0r)e Regoeal ohedbatikstdavatie desied prosiutizssi yelove ot i9ro).
tart %?GSQ &mléjes? A Hfcfho9y gﬁ'? g@bﬁl@&olﬁ Q@Qbﬁﬁateﬁﬁ %ﬁ‘lé%!k%ooleg in

The organi c ase was

dri edte( Vhsester Fwalisohpd t@fco%|Fh$¢+ 690 mbhandshe selviogepeiRd o3
by f F@sBosd) HAMR{POhEYS dbeddbpwite G&r 1GaMeeping thadsermeld

FlBon dipsiaup ey O 0° Tha Behale? artbvgo g MHTRLE Mo 2t vT
( 150 fori3:5)h. dite: readiien switure wes powred-ewspice @nd ellowed tGstand overnight.
Lith 'THQb]%!ci'gﬁé}QJ 4 |m%@cgféc{ea% ? lﬂahoﬁ"‘ﬁé%@‘nﬁ’cﬂ Wa%“ Qle dried. The

benzene dropw se ove
Af t efnatesil was wgf by Gradireiom pFelok e et clygmatography on
Cy cl eined gan mpéliltefwtﬁe dtsired Productitom)a disiso sidddeduand t he
ac t "
A0C el AR ROl AV 48k By ReSuisciea n U (a22
r eno vy anghidWF dﬁ@@bﬁé@&fﬁ)ﬂ@@,é @ 601 vab aves agdas! dieryéee Qvae 10 min.
the BhOHiGire WaS hEXEE fot1edcWrish (@n%e by\’@%;d'hwréabtlon mixture

aqueous Na rine, an | ed
mat emaam%ﬁ{'ﬁ?w.\f@gmsymoag ufder Feul
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 enamine from step 3 (20.02 g, 0.321 mol) 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 mol) over 15 min. After stifring for 1h (internal temperature: 49 °C), a
30 second portion of hydrazine (18.5 g) was added dropwise and the mixture stirred
ovemnight at 49 °C. Evaporated solvent was replenished and Raney-nickel (6.3 g)
and hydrazine (18.5 g) were again added followed by ancther 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

O

)res:due was co-



chromat ography on silica gel using 30-50% EtQAc in

hexanes as eluent. The desired cycl obutyl carbinol

was obtained as an oil (0.94 g). 20 The al cohol from

%myﬁmggdgﬁmo g, 2.34 mol) was dissol ved i n doghtasbdinoeois
-) an 154

1,1,1-tris(acetyl oxy-1, 1-di hydro- 1, 2- benzodi oxol - 3- (1H

)-one (Dess-Martin periodinane) (1.060 g, 2.50mmuol)

was added. The mixture was stirred at room

tenperature for 3 h, quenched w th aqueous NaHCOB an d

ext r &Ttaad fidredhudingPCM forfbashipgs. r et filtigswareMaperaigd fhdryness

bring, aﬁgﬁé ,gégs%% ariti e feiae phrt ¢nd<h cweatsgl?@ph;an silica

desire as an ol was used direct
t he gebusmthew% EACcan DM o elsnl ddedesiEagipdole wies E‘)C‘ (41.1g). -
E r ongat@ﬁlwae\f@?]héﬂépsﬁﬂéyﬁgbdrﬂe@lﬁmﬁé P daitn)pouramf ege%rgple 40 using
car bet hoxyne [ 0S r g,

55 RSP oAb s SO P O tage B Red Tor 4

h, concentrated and the product isolated by flash
chror&hﬁﬂjaqqhy on silica gel using 20-30% Et OAC in
hexanes as el uent. The 30 desired cinnamate.

obt aidr@xeliehexu-3-fuan-8-Gbpdigxy- 1i?r@xe12r(ﬁ-mr9@d'a€rx’%&er'9@4-
f.r om\ AReNA- 1 iftioR-BeaPolyiiFdlid was di ssolved in CHO 3
(15 nt) and sodium azide (138 ng, 2.1 mmol) was added.
TFA (0. nm., 5.1 mmol) added dropw se @r 5 mn
and thenr xture was then stifrred at 60 C for 4.h. The
reacti og Tg xture was dilute@;\%t_h CHCI 3, wash&d with
aqueous HCO3 and 35 dri ed SA). The produc vvas

purified chr ggmat ogr :»a- on oilica gel ¢

WD 2004406 - CA2004/ Q8 Aon2 0% Ef o
hexane % ovet O Qi ve t™h azide as a oH
yeI | ow fo (O 207 g). The agide from above .(0

di ssolwéd in THE (5 nmL) cortaining 1 % water™ and

4 ot : f:’@g“ s B heg%&s%h@ (&g&g[}&ﬁh% - ?%Q&g’lle% g)ha‘?ma éhh!‘i Bin¥Psinice
exanpstibstBniss (ﬂ?%ﬁ‘l%fhowdﬁlﬁ é3nak wapdissglyed @ng%ﬁ @ and the
HPL C so o WBas cobleddn @émﬁ&r%&rog@rmh@épnerre t BtoniBibiimide (1M in

b S SRR R % R Br sl o

et erang thiehe3Otmin gt BT.oTigsreattioh wablii@h quenched by addition of ice, diluted
with DCM and neutralized by addition of solid NaHCOgz. The organic phase was
separated and dried (MgSQ,). 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 exarﬁple 41 under standard conditions. Aliernatively, the

. 20 intermediate phenolic ester can be alkylated under standard conditions (e.g. NaH in

DMF) to produce various ether derivatives k{e.g. with tert-butyl bromoacetate)

EXAMPLE 42 '
1-(2-Methyl-thiazol-4-yl)-cyclobutylamine hydrochloride



10 Final products obtai ned as above were al so

net hyl ated on the indole nitrogen by treating the
fully deprotected nolecules with NaH and i odonet hane,
Wolhoawestspy saponification of the nethyl esi@icada@boos
was fornmed concomtantly. EBXAMPLE 36 15

3- (4Am no- 2- et hoxy- phenyl )-acrylic acid nethyl-ester
2N OEt ONOCEt 2N CEt OHz | i O-i i OH OO 3
ZNOM XN ORHN~i1 i O OB ~i OIllI_HOO

2- Et hoxy-4-ni trobenzoic acid (1.56 g; 7.38 mol) was

di ssolved in nethanol (15 nL) and the resulting 4

sol ution st D at 0C. A sol ut of di azonethagellj
et hyl ol owl y e yell co‘? ol s
per silsged andﬁ |rFe a f’ur hér 20 mYi. 20 TheN*(

sol vents were evapor:ft ed to afford t he net hyl ester as
a pale yellow solid (1,6.6. g, quant.) which was used
wi t hout furt hep, purif tion. The ester from above
(1.60 g; 7. 1O_nn9I)H ssolved in dry toluene and
the solution cool ed tm\éS C under a nitrogen

at nosphere. A solution of‘ diisobutylal um num hydri de

t h
It Ee ?séégglt ?‘Ig]{a%%vtfn \rkecgé%d %%ﬂ?na{:ig Mg%gt)alnp@?&ﬁggg gq}:lgﬂg'oge%ure to
Two #Hedtlescbaglin pamdiefsbyusingbenmyl gipohelivsteatd dimeihyigiylethanol
Way {ntha BeHikOreBkang@b @ The Ecnaroﬂ4s & Jorintdneras kisaolled iﬁ 1$|F (50

08 aftiprd Pesoliss C?fg_')%*'i le:d ibHlFy NERRB TR ROR:
m xt Meﬂxytsﬂarwhoﬂrmb {2163m1lQ 38 lImmdipwastadded dropirise Goligwed by

\‘7\,3 L%@@&g&?&ﬁf&rﬁ%ﬁﬁ @ ﬁﬂﬁ%@éﬁg gﬂ?e éd%&g%%‘%@%%r&%ﬂ‘r@mm

2004 BT POFT Tz AenD0 1 ftpisatah 2 wHkaIHtAD v then

wat ekdddello B bxB8l elbicBRiidRMetiahe sdttnGRTHRtuRXdaE tF 30

v¥%r € 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 § min, the cooling bath was
removed and the mixiure stired at RT ovemnight. Ether (250 mL) was added and the
solution washed with water (2 x 50 m'L), saturated NaHCOs (50 mL) and brine (50

15 mlL). After drying (MgS0Q,), volatiles were removed under reduced pressure and the
residue triturated with 1:4 ether / hexanes. The white solid was filtered, washed with
hexane and dried in vacuum. The desired bromomethylketone (7.35 g, 75% vield)
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 mmol) weré heated to refiux in iSopropanol (5 L). After 1 h,the = =~

reaction mixture was evaporated to dryness and the oily residue triturated with water
fo give a white precipitate that was collected, washed with water and dried in vacuum
(185 mg, 87% vyieid). '
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 1 atm of H;

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.



then dried over MJSO4 and evaporated to afford the

al cohol as a pale yellow, fibrous solid (1.40 g;
gquant.) which was used as such. A turbid solution of
Wwokodskssss (acet yl oxy- 1, 1-di hydro- 1, 2- benzodigpe@ts2dusfoddths
)-one 5 (Dess-Martin periogignane) (2.32 g; 5.47 nmmol)
in dichloronethane (40 nL + 5 nL rinse) was added to
a stirred solution of the above al cohol (0.98 g; 4.97
mol) i-n DCM (40 nL) and the-reaction stirred at

anbi ent tenperature under a nitrogen atnosphere.

Af t efhejamiine Sydroghiaride W Fiopled to mof%dﬁa\@mnéqr sfandesio
) mlt@ﬁ@ed and the m xture stirred vigorously

unt i hases, .were ear . 0.5 h). The 10 ,
or gt AR R RIEFRGe Seitba ipaseil o B daLoyyeiro
ext r differedtiwdubsiituted thiviaoidenitidusaacor 5@thivlpa daxvatizesh érdaddition,

Wgt hotﬁélt Etgﬁi a%@%ﬁé %} lﬂ%g a@s)artm%ﬂ‘%&%%th%eééquenoe and

organi c ases were t

ev ap@f?'b{?'éféﬁ o dhejiresngcivedronn erahlpmimalylkgiopas © Redispéip um to

sol i prepHeQafitiis sBEsti¥ftediadlc WaRatied as such. Sodi um
hydride (95% dry powder; 158 ng; 6.25 nmol). was

suspended in anhydrous 15 THE (10 m-) and tri et hyl
phosBiwroaddt ate (0.945 nl; 5.84 nmol) added dropvvl se -

Thi ¢ 32T bl S TR o FEH-bimidz B2y
t he wid@wmeﬁteﬁm above (950 ng; 4.87 mmol) in THE (7
m + 3 pomas t henoadded drepw se resyilting.Jd Roowme
a yel | ow] I our and —slew di bl ut i on—of—=t he gﬂ%y

sol i d %hss. H®ter the addPNi on, “Bthe reacti omH OEt

allowed 20 to warmto anbient tenperature. After 15 h,
the cloudy re ctlon m xt ure was evaporated to p pal e

yel | ow—sor d mw@% ract.ed v?_m\ﬁ Ate (2
X 50 nL) angs eW th saturatg oft3 X 75

mL). The conbi ned extracts were dri ed over MySO4 and'
ev ap‘l’ﬁ@l—ﬂlﬁn@%tﬁ&fy&ﬁﬁhr&éf@ 308 R MRbEmaRl) e{ireiﬁh?ed)@é described in -

! e« RATR A et diolRe %ﬂ%@%ﬁ*ﬁuﬂe PRR 4aitd =P i soluton

abovmﬂ@t t800Cg Potasslunmmiliale (128 mgLtPEmtel] wian afijedtend iz mixture
and E‘%"‘Wﬁ h &to anga,,% et Pre{% (v‘%le%&p b regctrl':ﬁ PR was

sodl um
wer ePeHigfberes [reaad mwapﬂaf?ﬁ éo‘fﬁ %stﬁo%e yé"!tfaff?ré dTh)e crude

Vi gomusdtwaawasmmmewmr@teu uAddratculinbaria. uskd wikksit pltifitation in
dilu (10 m-) and the ethanol renoved

e
unde&epggﬁieé’o(% @géur e. The reaction m xture was
@nt r hlea ditiitrg Penviative TRNOAROVE 2390)mg wees ldisdolvid ih ThEH(@ mi-hard

bri nge@pEmiHel i #HE VIS of Ren¥RtiorPh THEPwas 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 EIOH (12 ml.) and water

25 (12 mL) and K,CO; (1.00 g, 6 equivalents } was added followed by sodium

_hydrosulfite (1.26 g, 6 equivalents). The mixture was stirred for 4 h at rcom

temperature and EtOH was removed under reduced pressure. The residue was
extracted with EtOAc and the organic phase washed with brine and dried (MgSO,).
Removal of the solvent and purification of the residue by flash chromatography (50

30 o 75% EtOAc in hexane) gave the desired diamine (162 mg).



sol vent under reduced pressure gave the desired

aniline as a yellow solid. Note: the anal ogous net hoxy
derivative was prepared in the same nanner using
worn®neizsd | y avail abl e 2- net hoxy- 4- ni t r obenzehas@ooo1s
as starting material. WO 2604/ 065367 PCT/ CA2004/ 000018
149 EXAMPLE 37

3-(4,5-D am no- 2- al koxy-phenyl)-acrylic acid nethyl
esters ONOR 2N OR HzZN OR Owe >/ Ow OzN HzN / /
Ov O OO The procedures wll be illustrated for R =

Et bdte dignilineafronp alodve ¢ tH2smy)anes bisssolgadin Bostorbirijpr(8 pdy) end

deri
i et koo

as dEGQWABaAEN ThR BfIre wes eﬂr(eé@@eﬁ@hf g reggn mp@t%@luted with
di ssetomrbridihe soERRA iWasheCviitignEoisiNaHEDGng Brife. Migkr @fymg

0 Lum nitrate n

o o) SRR Ble bR gt ied prRBs oI R ed
yeI I dlasdi\ragi\mAs@Hlﬂiﬁ inbhangddbke edlitionddated okl 10 foot bnbitercpoling to
10 t Wkﬁb@faﬁlr@% ﬁé’ﬁéﬁoﬁ ikl r@%ag BE&Ed %t%étérogﬁrbasﬁ ied to pH 9

at m)sphere he reac I on was ad
(75 8y aﬁl%woe‘ F"HG Kzﬁoa e aggpig thgse e bep pxiacted "@REéOAC
t he washdaaddth bApd hmﬂdneumﬁgso.gp RBSLN of¥RS sStadht §aletesidue that

.flltered she eral S Wt S

vvgt elwas B\llxrﬁ'n glb\/\ﬁ g\ crgé?,ﬂhy op gl gﬁ?ao%e& us! ﬂ%g toé}’ l\lle%gl in EtOAc o
di ni gwg&ertnﬂameotmg ohexpaipe 42<B8 og). chal ky solid (661

ng; 93 %9 which was used wi thout further purification.

15 The dinitroci nnamate (657 ng; 2.22 mmol) was

di ssEKMRAESEspended in ethanol / water (1:1; 40 ml)

I es UlzifidiBosylt Riritld-evarbusAR MRidNe M) édleras stirred
Vi gorousl y at anbi ent tenperature batassi um

car bon é" 06 g; 22. ?‘IB%LI) and 30|@3@Mehydro§1l,g, :“@@OOMB

(3 86 sucnes&,v
ly insweps da i ol ets¥rfr eeh Yol ourtRthi ch

qU| ckly began to lighten to a pale o‘?range After ",

20 the reaction was dibetwed withy at efo420 n) amd “ﬁ’goom

et hanol—evaporat d —agueous due _was..ext

Wi th et Hpr acet“hte 2 x 58*hL) ahdyashed swiet h

15 Br

D

Step 1: 4-methyisalicylic 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 sulfaie (66.5 g, 0.53 mol) was added dropwise within 1 h and
stirring continued overnight at reflux. Additional dimethylsuliate (30 ij and
20 potassium carbonate (2 X 15 g) were added and refluxing for an additional 24 h- was
required fo complete the reaction.” The reaction mixiure was then cooled to room
temperature and inorganic salts removed by fiitration using acetone for washings.
The filtrate waé 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
{Na;S0,). 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.



saturated NaHCC3 (2 x 60 nmL) and brine (30 nL). The

conbi ned extracts were dried over Na2SO4 and

evaporated to afford the dianiline as a dark orange

sy poesdsr ch sol i di fied under hi gh vacuum - (B fcAMi4/c6ad1s
% . 25 Such dianiline derivati ves as described in this
exanpl e coul d be converted.to benzim dazole

derivatives by coupling to amino acid derivatives as
described in exanple 22. to prepare inhibitors.

EXAMPLE 38 30 3-(4- Am no- 2-al kyl - phenyl)-acrylic acid

met hybtep 8t &hs esterdrads 4bbyvE {I38.@agi 0i-12sl) was dissolved in AcOH (250 mL)
al kyl h

2004/ oaéb%%‘ﬁ*“%&%?%%zdo%ﬁ%oﬁa%ﬁv N 3R GePlbrosreo e
R Cafpingat momdempgeiure. Afericomptstiondie raagiien/ mikture wasnstirred for
chEt an ﬁdﬁO(lﬂhm)rabﬂ%[ch dﬂ#l@lakﬁﬁ%@ mdné&@é&&ﬁi’@é‘k&wgﬁsmn The

r ec og f“%t'gx "ﬁ’ﬁlgﬁ&’@g Pg'freg 189 ‘(‘/%F’T ﬂé-é S thl\é\lg%q was added cautiously

exanphitsstiB®g antl ta7mixier wad emiral R‘bﬁyﬁ-gnhmmmeba@t@meﬂonned was
I r t

E ep %ﬁ&t&&’bﬂﬂr&%h# Xn!raﬂsh@d \Kﬂ"Wéter c‘lﬁd d?!a \ch)a éﬁ%&%&%«? g@ﬁ'{t}y

conve‘?‘?t”i’%‘ﬂi‘!eé‘i s%%)h an aI koxy derivative (e.g. nethoxy)

t 0 t IStep8r TRsHomdidegvagieneh ache%h@@gl 07 BPwaLhdHRE in'small

k h dt r .
2 ol el AR 0 Wi R B @ i bty feprea Bk un
Such alisplidsaiisssivediCarneeiNOe(1ded was theu iasﬂedadremmsem\&r 20 min and
vari eitingcottngfdiot ér?Qdd?f%h?il hotfh %é’lé@gatﬁ ! 'ﬁf]tasregaﬁﬂ n{c?n&e was

reactjonsS w th organoneta

al | oSy RFHER(O top1kes (2 b éheeore%@tqddﬁ%qw qajid s gojlected
al ky |by¥lragiorh Sthetsakdias vaskhBd Mﬁlﬂ@ﬁf Nabic] ol d;hd@vater a%am

kyl b
i L2 el il 02
cros t@mﬁpThengomﬁsqnm apoveq32%0 g d1.42 mblhwaodissotvad #sDMF (400 mL)

. | i
((3 leag angtd% Riethyi elwa) (glsi BS, $EPE{§>I %%ﬁﬁh&é&éﬁ%ﬁﬁé@@}ﬁhwn

cycl ﬁpgﬂ)& wq%ﬁlaatgg Fﬂhb1 Oa‘l 20 °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 fo give a dark colored residue
(~180 g). Trituration from ether-THF gave the desired enamine as red crystals (72
a)-
Step 5: The enamine from above (72.0 g, 0.20 mol) was dissolved in a mixture of
THF (600 mL) and MeOH (600 mL). The dark red solution was heated to 30 °C and

25  Rarey-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% HCI (1 L)
and brine (700 mL). After drying (Na;S0,), removal of solvents gave the desired

35 bromoindole derivative as a brown solid (35 g). |



cycl opropanati ng reagent known to people skilled in
the art) 15 Once the al kyl group has been introduced,
the internedi ates can then be el aborated to

wahiobdds€¥ss f ol | owi ng synthetic sequences desgFideeuaoioois
previ ous exanples. EXAVPLEs939

4- Car boxynet hyl - 3-cycl ohexyl - 2- f uran- 3

yi --7-nmet hyl -1 H i ndol e- 6-carboxylic 20 acid mnethyl

ester WD 2004/ 065367 PCT/ CA2004/ 000018 151 HZNCOON

HzN\ COOMe McOHZN COOMe | 1 ~ ~1 step 1 step 2 Me step

3 Siep 64 TEOKbMehdRRCMrivatiNe fo@QGBke (35\0) Was dissadyed 1 Me@l (1 L)

6 W%g %y@mne%mﬁrumz m&ed 16 Red b)Bf o%?zaélbetﬁ’ 08 g).

step
St op The Tt SHTaRaIHS! NERESH 3546 BN semeipiag of feggston 7
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This indole derivatives was saponified under standard conditions and elaborated o
10  final inhibitors as previously described for analogous derivatives.

-EXAMPLE 45
2-(1-Amino-cyclobutyl)-6-methoxy-3-methyl-3H-benzimidazole-5-carboxylic
acid methyl ester '

ON _COOMe H,N COOMe AcHN COOMe
<t — O, — X
OMe OMe

OMe

— AchN COOMe COOH
— T T Kjﬂ
O,N OMe
' ' f ' \ COOMe
HN COOMe HN COOMe Q_<N
e — — K
HN N OMe

15 ON OMe . HN OMe

Methyl 2-methoxy-5-nitrobenzoate (6.21 g, 29.4 mmol) was suspended in MeOH
{100 mL} and 20% Pd{OH),/C (500 mg) was added. The mixture was stirred under a

hydrogen atmosphere (1 atm) for 18 h. The catalyst was removed by filtrationand =~~~

the solvent evaporated under reduced pressure (5.256 g).

20  The aniline from above {5.23 g) was dissolved in THF (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-
butyimethyl ether (TBME, 20 mL) was addéd 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

- (8.37279).



DCM (600 nlL) and saturated aqueous NaHCO3 (250 nL) was
added. After stirring for 15 mnutes, the organic

| ayer was separated and washed successively with
MaHBeBossmut i on (2 x 250 L), water (250 m -i:cﬂﬁﬂz004/0(}0013
brine (250 nL). The solutiae 10 was dried (Na2SH4),
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 nmol) was di ssolved in DCM

(190 nL) and net hyl t hi oal dehyde di net hyl acetal (10.1

mL, 7P9%eNifescd (Qanl) wesl dtiited Withevater (8 nild andwemleddo PE&G. Tioe anilide
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‘gel sstang @O T waeevaporaid@ivindsr retused bressurg anewhide(100 mL)
S| 1, t
d‘f% i %gt ﬁc’i ﬁﬁ‘%{ege( I‘éél@lgﬂlluﬁ \g%]sr \g s%%g Wftg (l@l}a% 1&%%&)8 THe aqueous
ol Ph%""%ﬁ eﬁé\ﬂﬁh icAnc. Hgtend axragtedpit qu{ii’ x)10g ). The
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- 10 at 1 f Ra-N 15
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Steps 5: the indole ester from abov
was &V%J%Oﬁ tebender vagupnend the r8$lduwoc%pwte% 3dimeswith
(18 Th resiit wad buiended k0 inveb) Vmﬁma)cgﬂﬁd:oaﬁﬁimti&ﬁméﬁr

m xt jhmtchf{)é@e 5615 rr? > 5 Wgé éler%s) was%%eoo 5 %)p(v?igg ggd &1e suspensron
stirred at 65 °C for 4 h Volat;]es 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),/ 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 NaHCO; and dried

30 (MgSQ,). 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 inice. 1-Aminocyclobutyryl chloride hydrochloride prepared using a similar



added dropwi se over 15 mn and stirring at 75 C was
conti nued overnight. MeOH was renoved under reduced
pressure and water (500 m-) was added to the residue.
wox0d9bi3e7 mat eri al was renoved by filtrati onecanthabdamoools
aqueous phase was then wasied wth TBME (200 nlL). The
aqueous phase was acidified to pH 4 with formc 20

acid to produce a white precipitate that was coll ected
by filtration, washed with water and dried. The
desired cycl ohexenyl i ndol e was obtained (4.77 g, 89%.
St epgprdzedure as indeamplel®dd 150 gewaspdded 2h 3 Girdps derll1.5 aperiod.

d |
o car BB B R iy 6o semecttu SR hind Bemighy pgaivonal
i ndoleeldghlorde®HapIa) was added andistiying eentiave fﬁ@uqtmec@twéCM was
Ot2N levAgdriBd G¥ddr (Y g;&\@gu?éé?ﬂ AcOH Oﬂw?wﬁ& Qﬁ?de\a ahd @gﬁntxture
ste

S o Feted iS00 By THE FeACaB e Piet tofop 'yrlisgrtye and
0. 66 voietiles amodatesismldmeﬁdmued acetueeTHeledidueamss difSolved in water

2004/@@?’@(} nﬁ%‘&i R G mgjp%fnmﬁgﬁm?%%%?a%s fecfled. The

ulv

was IReasiuelgvasitierny exregird H%E@%ﬁ pylP8 L. ried @@@4}@“‘1
1.64 cﬁi‘iﬁentrgteé ks TN@@S!@QQ@QS rﬂ@ﬂ\'b fash @HRMa F(Sha hy on silica

(85 Gl BB ERS M o Yeboriifi ol g 45 ves

the rmbtatnadesa@féymowderf(dms@m addi ti onal 20 h. 5 . K2C33
(20 g) and dinethylsulfate (15 nL) were agai n added
and after refluxing for 7 h, the reaction was judged
conplBXAMPURABTI C. Solids were renoved by filtration

Usi NGnnisish OPRSES aniienséqtm ﬁ&?mfaiés& edifity
] conc%gtrat ed tog‘hvol ume sol ution s
t

di® ut’@a carpernge eHng T"E‘j""’ar‘i”&rﬁ’st??‘?i’ & ‘Wbﬂfﬁ’y ARhEnpeRipstt
hydr oepatitis C3@0s RNAdepéraianiidlymhenaseNREEB Wasordbiy ebtocol
Underdegcgﬂggﬁ%gro%mlﬂ& and the residue extracted

EXAMPLE 47
20 Specificity of NS5B RNA dependent RNA polyfnerase 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
Il in the format that is described for the HCV polymerase with the exception that
another polymerase was used in place of the HCV NS5B polymeraée as is described
25  in WO 03/010141
In Tables 1 to 8 below, the following ranges apply:
1Cs0: A =10 uM-1 puM; B =1 pM-200 nM; and C < 200 nht.



10 with EtOAc (2 x 400 nlL). The extract was washed
wth brine (500 nL) and dried (Na2SO4). Renoval of
vol ati |l es gave the desired product as a yellow oil

WL B4)65367 St ep 2: the ester from above (117 mordaz6eiBoco1s
not) was charged in a flaské2cooled in ice. The ester
was di ssolved in conc. HRSO4 (600 nL) and the solution
cooled to -3 C Conc. HNO3 (51 nlL) was added dropw se
over 1.5 h keeping the internal 15 tenperature around
0O C The ice bath was renoved and the m xture stirred
at RT for 3.5 h. The reacti ofABkEt ure was poured. over
ice and allowed to stand ogernight. The precipitated
.solid was collected by filfration, washed with water
and dried. The nmaterial purified by trituration
fromhot nethanol. and flash chromtag@phy on silica
gel to separate the desi,red¢ pr froma dinitro
side product. 20 Step FThe n o ester from above
(75.7 g, 0.336 not) was disgolved in DVF (322 nl)
and DVF di net hyl acetal (120g1 g, 1.01 not) was added

dr oOpWyisReif Refs @Qymdnﬁylarﬂkﬁemdéiﬁffgti%%mg@gb@ to 115 C
for 3h (conplete by TLC). The reaction mxture was

cool g4, t o] RT d vYolfatiTes renpved under vacuum | The
resica:ic\ms cd- ey&porated twicde with DCM antfs | miz
trityrated with ethgr to give a total of 9D.02 ¢ ‘Mﬁ%
25 vyile of _t.he desired enam ne derivative. Step 4.
The en@%r}i)' N a from|stlep 3 (90. , 0.321 not) [%/Svas 468‘3
di ssal ved|i nF131 THH- MeOH (1.48 L) and the mxture
heated to}350C7i nl{a jwat er bath. Raney nickpl (washed
wi t h (FHE-6-3—g) wasl-added followed by dropw se

addi t{iv@o20f hydraziene (18.5 0369 not)| ousr [1B61.2
mn. (Aftef stiiringifor 1hf%]{|,£ tenpefaturef 49

a afa

"C), a 30 second portfion of hydk
added dropwi € ang tlhe mixture stirred overnigh
49 C. 1ﬁsi;iwora_t_ed $glvent was Teplrentrshed and

Raney-1r'tkel .3 g) and hy ine (18.5 ) ‘nerig4643
agai n- addgd | oyeq by ano@wﬂi on of| hydrazi ne
(18.% g) pft stirrling for amadditional 3 h. After
"stirning At 54 C pvdrnight, the reaction was
conpli efoeqll by--pddi { san of a | ast pgrfion of| ¢
Raney- ni ckel £6.3|g)] and 35 hydréizi Ne (36 L) and
stirging RO h. /The rleacti on m xt was t hen brought
back|to WO 4/ 065367 PCT. 4/ 000018 (154 RT| and
filtered using DCM flor washings. The filtrjate wals
evaprated to dryhness
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under reduced pressure and the residue purified by

flash chromat ography on silica

in DCM as el uent.

2004/@5367 The indole fromstep 4 was el abored®dadomecoois

gel

usi ng 2-30% Et OAc

The desired i ndol e was obt ai ned

the title compound of exanmpd3e 40 using 5 procedures
simlar to those described in the previous exanple.
EXAVPLE 41
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Ostep 1 o step 2 step 3 H2ZN HC
starting protected am no acid was obtai ned using a

simlar procedure to
wol 0@/ 0esez Yy |

dropwi se fol |l owed by

al coh

o]

INS s Step 1: The

that described in exanple 21 but

i nstead of trinethylsilpdret2bantdos
in the curtius rearrangenemd. The acid (7.48 g,
3ommol ) was dissolved in THE (50 5 nlL) and the
solution cooled to -8 C under a nitrogen atnosphere.
N- Met hyl nor pholine (3.63 nL, 33 nmmol) was added

i sQbutyl chl orof ormate (3.89 ni,

30 nﬂ?}é. The susperjsion Was stifred for I0 mn | an
filte g *undet ni §{ Pqgen, . keepi the filtrat¥smt ﬁ?;.
The -$ol’utj on was thegn added to an excess ot her edM*
diazoagﬁ#ane“solutlcn and the mxture stirfe for4é§3
10 m LC shows gcnplete conyersion to tpe .
di azpmet hyl nej. |[48% HBr in/water (3.50 nL, B1
nmol ) wasj t added dropw s er 5mntp the cold
solution.|{ A second portion o6fNHBr. (3.5 nL) was ladded
aftef 5 min, the ¢oqling bath was renoved| and the
mxtlre stirred_at. BT n_\/prnight Et her (250 . m) Mmas
added 189d| t her- sol gtfi on Vﬂsged W tHhowater (2 x 50483,
sat ur at ed| Na 50 nlL) anm \bngg (50 15 pl). ter
dryi ng (MgS®) 7 volatiles were renoved under reduced
pressure and®the |redsidue triturated with'[l: 4 ether
hexapes—(Thewhirte gord-was—frttered, —washed-wth
hexand%%hd drjed {f |[vacuum T esired A | 4893
br onprret hyl ne|{(14.35 g, I d) was| obtaijned as
a white splild./Step|2: The brorgmat hyl ket ope from
above (228 nmg, 0.7 rmol) and \t hibacet am de| 20 ([56.3
ng, 0.75 pmiol) were heated to'tefIUk i n 1sopfopano
(5 ihL). After 1 h, {the reaction m xture was
evapérafed to _drypegs and the oiTy residue/trituraled
with \Rﬁ%ger th gi g a whitg precrgifate that ‘was 4&,"3
col I gct ed, ed{wijth watef and drited in pjacuum (185
ng, 87% vyij el Step 3: 10%Pd on charcoal| (70 ) was
suspendedt in EtOHI (8 m) and the .25 protected
t hi azqbggderi-patiye (from above (180 ng) was agdedsss.2
Hydr pchl ori c Jaci di was addec: cidify the reaction
m xt yre [ s|then stirre % der | atm of H2
0
B
1021 6 Yaul C 480.3
// \'N/\/N\
0 \.
1022 6 / B 466.2
// /\N/\/N\
0 A
1023 T 8 63 C 447.3
N
A




gas for 20 h. The catal yst was renoved by filtration
and the filtrate evaporated to dryness under reduced
pressure to give the desired am ne hydrochloride as a
Wo 0es06s8i d (104 ng) after trituration wtheet/benos/odddis
2004/ 065367 PCT/ CA2004/ 00008 156 The am ne
hydr ochl ori de was coupled to indole derivatives under
standard conditions. Note: Anal ogous thiazole
derivatives can be prepared in a simlar way by using
differently substituted thi oam de, thiourea or

acyi tjhgigutea gerivagflves. In addition, 5 othge miz
protectﬁd am no adi ds can be used as starting MEH)*
mat eriial slin this Isequence and _converted flo Thp'g’
respgcigMe breno qrg chl or orret%ketones to|becused i
turnijto prepare Jjarjous substituted thiazole

deri Vati ves. VPLE 43 10 (2Z2)™N3

f2- (1AM no-cC buty| ) - 6- et hoxy*~9: net hyl - | IH benzi m daz
ol -5-lyl ]-acrylic |acjd nethyl @ \ COOMe 02N COOwe
O2N\ A > 02N CHt P2N \ | Okt HN \ | OEf H, Nj COOwe
N,/ |-" cpoOve McHN GEt HN | | OEb- The

4- ni flro-24.et hm(\/m nnamate (303 ny...1..206 mml )
pr eparedsas iflged in exan‘pl ,e 36 was di ssgl Vedokn
concegntrate IfLrlc acid (3 nN-) and the|solutfon 15

cool gd to tlasisi um ni t rate\ (128 ny, 1.27 nmol)

“was added mxture stirred for 3.5{h at foom

ten‘phrat“ nﬂh'et.‘uen_I_he_r_enPflm mxtire -

was |pinazed and the pnecipitated s$olgd wWaso.3
col | ect ed ion. The cr product was Wwashed
wi thjwat e der vacu and used w { hout

puri fli cat next step* (390 ny). 20 The

om-above /QO!’) nrn\ wasldi-ssol-ved
l VTTIT T AAIOUV U |\ VU T T Vvt o 1 O o9 O A AR A~ ¥

di ni te—¢
in THBORB| nL)[and | énfet hyl am n THE (3.02 nt of 483.2M
sol ut/i on n%ﬁ was| added. E\rﬁ stirring|for
/
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30 min, volatiles were renoved under reduced pressure
and the orange solid used as such in the next step.
The nitro arene from above was suspended in a mxture
o HO@ds612 m -) and water 25 (12 m-) and K2EERw004/000018
(1.00 g, 6 equivalents ) was added fol |l owed by sodi um
hydrosul fite (1.26 g, 6 equivalents). The m xture was
stirred for 4 hat room tenperature and Et OH was
renmoved under reduced pressure. The residue was
extracted with Ff QAc and t he organi c_phase washed wth
brine ]|drigd (N Renov of the s nt

puri fi?ﬁji on gf tr%sr esi due by ?I ash chro Y‘%P pwn%r
(50 30-t0.l75% EtQAc in hexane) gave the de<|red

di ami{nmzbl 40 2004/ 065367 PCT/ CA2004/ 08001899 3
157 The di from above (1 ng) was ¢l ssol egi
acetdgnitri ) land am ycl obut anec@r boxy!
chl or|i de hyd iide prepared as in exanple 20{(116
ny) s—afldet—thg—at-xt-ur-e—was—sti+rred—ovelni-ght L at

roomit®¥ger atyre, [&i|l uted vvit{: t OAc and Ihecso usB.aN
s

washed w th eous |[NaHCO3 and "briine. After dryipng 5
(MyS®™), vyolati/l es were renovednNunder reduged
presgure. [ The resijdue was di ssofved in AcfH (3 m-)
and tHhe—sotutton—thegted—+o0—80-Cfor——h-Atter cpoling
to nod®¥{enperat g, the reaetyon m xturejwas poured
i nto|wate % basi flied to pH_9/ by addition of solid
K2CO3. The oygdni ¢ phase was tfen extractefd wth

Et OA¢, washed wi th [brine and Hed (MJSO4)  Renpval
of the solvent gaye ja residueith 10 was purifipd by

flash chrpmat ography on silica g&l using OJto 5% McCH
"in EtOAc|to give tlhe title compound of ekanpl e| 43
(68 gy EXAMPLE 4 7Methoxy—tH-tndole-—6-—ftarbexytte

2N ¢ cooMe step |l | step sfep 3 Br Br Owe Ove

Ove
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02N I COOMe N COOVe H cooMe step 4 N step 51 step 6
15 Br Br Step 1: 4-nethylsalicylic acid (32.1 g, 0.21
nol ) and potassium carbonate (61.2 g, 0.44 nol) were
wospendssd? i n acetone (300 ml-) and the m xt urErrbsougivtors
to reflux tenperature. D m®thyl sulfate (66.5 g, 0.53
nmol ) was added dropwise within 1 h and stirring
conti nued overni ght at reflux. Additiona
di met hyl sul fate (30 m-) and 20 potassi um carbonate (2
X 15 g) were added and refluxing for an additional 24
h wag gggefiui rgd t ¢ conplete theg reaction. Thg reacti.on
m xtyrg was then gooled to room tenperatufe and| gy
inorganiclsalts renved by filtration using acetone
for waghohgs. --Thegfiiltrate was evaporated|unger| 4og.2
reduced pfessuke and the oil y—+xgSidue was |dissofved
in AMC}I(3OON__ . ncentrated anmoni um hydroxi de (90
m -) {was R5 added|and the m xture was stirfed fof 30
mM nutes—arToonr tenperature—hvet-hanot—wasrenoved—n
vacu BA@| t he Tsii@de portionef~bhetween et herB(3pEF3HL)
and water{ (2Q00xgl).| The orgaﬁ%zgphase was| separ at ed

e
t

and washefd wi tth brine and dri
of the ether_,gave

a vyellowpil\(38j1]g) that was used directly injthe
next {step .2004/ 065367 PCT/ CA2004/ 000018 158} Step

. [t 3
2:  The—ester—f+romaljove(38.0 g, 0-21-npl)lwas

a
di ss¢l1eet| in Ac 6250 M -) and_brom ne (B7.R g} 585.23
mol, [1.1 pqui v, )\\as added dK:ZMA e over 30 min Wwth
m - Af

ﬂ (Na2SO4) . { Evapof ati on

n
he desired di-nethyl ated prodlct as

stirging pt r enper at ure. r conpletion, {he
reaction pixtureSwas stirred N an addit{onal hour,
at whi ch pésﬂFHTLC dnal ysi s i ndivated conp|ete

convérsion.” The 5|rgaction mixture was poufed info
watef (1 L) and. solifd Na2CO3 was added caufi ously

Wi thisti [ "ifthe mXxture was neutraf. Jhe
off-nﬂbf% 8tle that fo ﬁe was col [ecfed 59&2
filtratio 1 with water\a dried to|give the
desifted b i Mative (47.2Ng). Step 3] The prono
deriyativ bove (44.5 g, 3.17 nol ) was added in
smal | 10 tq conc. H2SO4 (170 m -){and the
m Xt | s—stirred—an—t+ece-—satt—bath—untH
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all solids dissolved. Conc. HNOG3 (17 nL) was then
added dropwi se over 20 mn and stirring continued for
an additional hour in the ice bath. The reaction
wiobuogsasas then slowy added to ice-water ¥@EdAzo@nohos
the precipitated yell ow sokddd was col |l ected 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
nol ) di ssgd ved jn DVF (400 ) and DVF-g¢inmeth
aceta*%fﬁSl.égg, ]}57 mol, 3 qu}v.) was adlded” i 1&%3?
port ilan The m xtlurie was heated at _110-120 C un ssr nl

ar gon gugpsp e upflil conversionp was judgedscommkebe
by TLC (24 h)\\The eaction mXt§ure was cofled tp roon
2779)

-

20 tenperatdyevyand vjol atil es reroved under |vacuum to
gi veta dark ored residue (-180 g). Trifuratiopn
fromjet hey - avye [the desired enam ne asjred

crystals (7 . |Stlep 5: The enam ne from above| (72.0 .

g, O. % bl ) was di_slsolved I n m xture of [ THE (600
mL) aﬁ 4ﬂ fL) . The da(% ed sol ution 5;5 503.3
Ni was

2] 0
heatéd to and 25 Rari ey kel (18 ¢ ndded
to the so . Fwdrazine hydraﬁe (11.6 g; 0.23| nol,
1.15|equi . s tthen added dropwi se over B0 min| The.
reaction {enperatyre was increased to 50/ C and] a

secondiop®ftion @f |lgydrazi ne qfdﬁate (11.6 ¢, ©. 28559k,
' 30 ng

1.15| equ added over mn. Afterjstirr

over ni ght addi ti onal ney- nickel (20 g) and
hydr @azi ne (1.6 g, 0.2 [, 1.15 equiv.) were
added and gtirring far apother 7 h at 50 C

t he feact judged conpl e by TLC. After

on
cool ing, the catalyst was reaneE'by filtration
pa

a
t-hr obgh—a d—of—cellite NaS. :
evaporiagded unger reduced pre re. The dark b®owns70.3
resi gue was [ssolVed in EtQAc/(3 L) and the sof ution

washed withSwafer | (4.5 L), 10%HA (1 L) pnd brjne
(700fm.) .| Af diyijng (Na2SO4y—renoval of solvents
gave|t he pe d 85 [br onoi ndol\e rivativel as a [prown
sol'i-gd (35} g). WO 2004/ 065367 PCN CA2004/ 000018 {159
Step{ 6: The bronoindol e derivativ¥e from abpve (35 g)
was -gissorved—in-VeOH-{+—+H)—ana-trethy-amnre {163

g, 1] 202Quiv.) wasbadded fol l d by 10% Pd/ @ (1 680.3
NH,

Q) .
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The m xture was stirred under hydrogen (35 psi) until
conpletion of the reaction (7 h). The catal yst was

then renmoved by filtration and vol atiles renoved under
weoltoogeksis7pr essure. The resi due was di ssol vegitaZbfddeo1s.
(700 nmL) and the solution washed wth 10% HCl
(300nm.), water (350 nL), NaHCO3 (350 ni) and brine.
The solution was dried (Na2SO4) and concentrat ed
under reduced pressure to give the desired indole as
a light brown solid (25 g). This indole derivatives
was 9 jfi under; standard gonditions apd,

el abaqr ng tggz 10 ﬁinal inhibiﬁbrs as prev ousﬂy(ﬁTﬁr
described!f or anallodous derivatives FXAI\/P E_45

2- (9-|A/gsR0- Cy. obu%yl) 6- neth -3- HBH-dengziya
zol e-|5-caf boxylic N CDONB HZN
COOve AcHN \ b ACHN COeb&30

N COON 02N W ZNO\ ~f| 15112\I(]V|9H2NN
Met hyl  2- net hoxly- 5 ni trobenzoate (6.2l g, 29.4
nnnl) was qnqppndﬁd Ln MeOH (100 n1) and R0%
Pd(CH)-iU5¢ (5 ng) swas added. The i xtome wascst| spsd
under hydrsgen atnosohergl( > for 18 h. The
catalyst pnas\r gnoved by ¥ I yr—dnd  the sol vent
evapgr at ed under nedu (5.256 g). 20 [The
ani lilne from above (5. 2' gf}mas dlssolved n THE (50

* P + 2 [} )
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The residue was then dissolved in MeOH (200 nmL), 20%
Pd(OH)2 / C (500 ng) was added and the m xture

stirred overnight under 1 atm of hydrogen gas. The
wakzalsize? was t hen renoved by filtration andedreizoos/000018
sol ution evaporated to drytiss. The residue was

di ssolved in Et CAc and the solution washed with
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20 Specificity of NS5B RNA dependent RNA pol ynerase
i nhi bition The conpounds of the invention were tested
for inhi-bitory activity against polio virus RNA
wepenichess7 RNA pol ynmerase and cal f t hynus DNAdiapens®nios
RNA polymerase it in the f@rmat that is described for
the HCV pol ynerase with the exception that another
pol ymerase was used in place of the HCV NS5B
pol ymerase as is described 25 in W 03/010141 In
Tables. 1 to 8 below_the follow ng ranges apply: 1C50:
A=1¢eaM 1 M2 B ¥} |[gM 200 nM jand C < 200f njd_ VO ,..s.r
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2001 H o : c | 5763
2002 H Lo, c | 5143

2003 H p C 590.3

2004 H ﬂ[ c | 6162 |
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2006 H - c | 6343

2007 H . c | 6263
2008 H C c | es62




O 1101 6 B 449:3 6/1 1102 ~ 6 Ho C 479.4 ON 1103 6
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TABLE 2 ON Ho c
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" in the following table the index i indicates the position of the group ~-CO-Z
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7008 °\> 2 |OH .11 | NHCOMe

7099 C\) 2| OH . 1 | NHCOGH,Ph
N
B

7100 C\> 2 | OH 1 | NHGONH;
N
pe )

7101 <j\> 2 NHSO.Ph |1 |Me

7102 C\> 2 | NHSO,Ph |1 | OH




y2 is 0; ROa is defined as R 5 Ql is aryl, Het,

(C14) al kyl-aryl or (Cl-6) alkyl-Het, all of which

bei ng optionally substituted with RGOA. R60A is each
dfdoieidsa$ 1 to 3 substituents independent! yp$6t 86508018
from 10 a) (Cl1-6) al kyl, 4$%2-6)al kenyl, wherein said

al kenyl is optionally substituted with COOK;, b) OR

c) Het being optionally substituted with COOR, d)

COOR; and 15 e) NO2; Y is 0; Zis defined as 20 a)
OR, b) N(RN2A) RN1A; or c¢) NRN2-SQ2-Rc; or Zis

IN( RSD%;Rbb wherein R50 1s defingd as RN2 _and Ro6 I]C$ miz
9b R %dRSb ~-KM Q@ |25 or bisd R7b R we, Q@ "% (MH)
wher ¢i T R7b, R6b, ¥3,/] ROb, W2 are|defined as Rra, R8§, +

Y2, R9 / respectively: 30 And (P is aryl_ t

bei ng opt né\ D45

a,__ W J ,
(C1l- byaphky! ag:ﬁ;@l/ of 2 (| &h,eh kyl 1Hetomal | of wh| ch
o -4 -
\

7104 C\> 2 [NHSO.PR |1 |Ci
' N
pe

7165 C\> 2' NHSO;Ph 1 |F

7106 63 12 | NHSOPh |1 | COOH

7107 03 2 | NHSO.Ph |1 | CONH,

7108 C\) 2 | NHSOzPh 1 .| CONHMe
N

7109 C\> 2 | NHSO.Ph 1 | CONHCHZPh

17110 0\) 2 | NH3O,Ph 1 {NH:

7111 {3 2 {NHSOPh |1 | NHCONHMe




substituted with R60B; or 2 is R160; or Q is

sel ected fromthe group consisting of Cl.4-al kyl and
C24-al kynyl; 5 R160 is defined as 1, 2 or 3

AT Ny ts i ndependently selected from ON,
(]?16%[66%%%162)2 NRL62COR76jo2 of CON( RL62) zl,’ﬂgﬁeh%’i"%m
R161 and each R162 is independently (CLl.4)al kyl or H
R60B is defined as 1 to 3 substituents independently
selected from 10 a) hal ogen; b) (Cl-6) alkyl,

(C2.6)al kenyl; wherein said al kenyl is optionally

subsfitured Wi th COIR CcL OR [d) [SOZN{R\Z) RN1 56
N(RNPPRRE b f) LcooR{ Tand g¥ Het |ob [(Cl4alkyl ) aryl 1C20
R2is Felkcted from |hal ogen of R41, wherein RR1 is

phenyl_orl sel ectedifriomthe formilas: ONI1 QO 100

Nl

miz
(M+H)

OS S-f.nﬁ N é%, N5i2 npidh,Phd U4H b N

7113 CU 2 | NHSO.Ph 1 | NHCOMe

| 7114 0\> 2 | NHSOzPh 1 | NHCOCH:Ph

7115 Cj 2 | NHSOPh 1 | NHCONH.

N
A
Cpd. | L "z -
i
8001 " : T
\ OH

8002 5 ' -
'O -
. N .
\




HI I CHI N3s CH3 s s s R3is defined as
(C3_7)cycloalkyl; Ris defined as (Cl.6)alkyl or H 5
R is defined as (CLl.6)al kyl, (C3-6)cycl oal kyl,

- 4 | -aryl, aryl or Het, wherein said I
&étlm%%"gg%%ti onal Iy substityted with 1 to 3 pctieaofioonrs
substituents i ndependently selected from hal ogen,

NC2, (Cl.6) alkyl, OR and COOR;, 10 RNl is sel ected
fromH and (Cl-6)al kyl; RN2 and RN3 are independently
selected fromH CH3 and (C2.6)al kyl; RNIA and RN2A
are i ndepgrdgpyyyserecyed from H  CH3, (&Z. 6)alkyl,
(C3.6)cyc|oa|@§l 15 and (Cﬂ.,T;IkyI-(C3-6)cycIoaIky ;
wherei n sai Goad Kyl 1T sQptionalily substltyted w th
hydr oxy, clarboxy,| Cl. -af kyl , C€1-6-al koxy agand/ or
-N(C1, -alkyl)2; and whgrein said CH3 is optionally
substituted with ifn the case 20 a) of ‘a
group N(RN2A) RNI A nts R'2A and R'1A; or]
b) of a grjoup NRN e substituents RN3 and
RN1, or RN2_and RN1; may” be cqvalently bonded
together tlo&8#mp 4-, -5, 6- or 7-nmenbBrgd ~ saturat |

or unsaturjated N-gontai njng heterocyéﬁﬁxé a8, 9-,
10- or 11-; nenbered N-containing heterébic each
may have ditionplly from1l tg 3 25 heteroats

.
]

sel ected f gmng, N, ando;} wherer mHet 55 glef ined as{a
or /-ni

3%
o

4-, 5-, 6- pber €d et erqcycl e havifig 1 to 4
het eroat ons sel ected f 0, Njand S, gf‘a 3 9-, 10-
or 1l-nmenbered - R47 heterobi gycl e havi ng g5 -
het eroatons selected fromO. Niand ' S; or a |t

t hereof. 5| 8006 (j> “(%49
' N

) -3 S
N/ \@
b H
N
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2. A compound according to claim1l wherein: Ais N and
Bis C wherein ----- between two C-atons represents a
doubl e bond and ----- between a C-atom and a N-atom
represents a single bond, 10 24%-group -C(=Y')-Z is
covalently linked to either M or MB, M is Ce, Wor
MBis CR5, 15 M4 is CR'b, R4 , Rob, R5 each are

i ndependently H or defined etAMSor (Cl-6) al kyl; Sp
is a spacer group selected from-(CR51R52)k, -, wherein
20 k1 is 1 or 2 R51, R52 are independently H Yis 0 or
CHRL2R7 3n isbreer EnarRomat, 2ljasRi8eisemeaarhautomiepshi@migound,

d%fg%gg‘t&?f’ﬁo”%ﬂﬂﬁii Cl. 6al kyl or Net, wherein said Net

isToptionarty s ituted with R6; R60 is each
defined as 1 to 3 substituents independently sel ected
from 30 a) (Cl-6) alkyl;,b) OR c) N(RN2)RN ; d)
COOR; e) CO\l(RNZ)RN;Y 55 f) aryl, Het; --- -248 or
if Yis CR72R13, then Limay also be H, or if Yis O,
then L may al so be OH, RN2A) RN' A or NRN3- N( RN2) RN,
5or if Yis 0, then L yals10 be M(Rsa)R6a wherein
Rya is defined as RN2, aand \M]\englzei nl{fR6a is: R7a R8a

Rea RZ‘“‘—<: I : z
R3
n

wherein:
Ais Nand 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{=Y")-Z is covalently finked to either M? or M?,
M'is CR*,
M2 or M*, when not linked to —C(=Y")-Z, is CR?,
M*is CR™,
R*, R®, R® each are independently H or defined as OR® or (Cy) alkyl;
Sp is a spacer group selected from —(CR*'R%),,—, wherein

k1is 1or2;

R* R%are H
Y’ is O or CR'2R", wherein

R", R"™are each independently defined as R®;

L is Cysalkyl or Het, wherein said Het is optionally substituted with R®:

R® is each defined as 1 fo 3 substituents independently selected from:
a) (Ciq)alkyl;
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NQ Y2 10 wherein R aand Rsaare each independently
defined as R, or R7 and R8a are coval ently bonded
together to forma (C3_7)cycloalkyi or a 4, 5- or

6- nenmber ed heterocycl e havim24¥om 1 to 3 heteroat om
selected from O, N, and S; and 15 Y2 is O Rea is
defined as R, Q is aryl, Het, (Cl.6) alkyl-aryl or
(Cl-6) I BR® Het, all of which being optionally 20
substitcdt ﬁﬂ%.u} M R6A; R60A is defined as 1 to 3
substitie dependently selected from a) (Cl.6)

al kyl , )C2ZO®RY; kenyl, wherein said al kenyl is

opti onall wtlduted with COOR, 25 b) OR c) Het

bei ng oet%égﬁg%%stﬁﬁfituted with COOR~ d) COOR and
e) NO2;fa3lbrAetsO Z is defined as a) OR b)

N(RNZA) RNI A; or -249- C NRN2-S2-R; or Z is N(R5b)R6b
wherein Rsb is defined as RN2 and R6b is: R9b 7b R8b
3 or# Y% CR™R", then L may also be H;

or if Y is O, then L may also be OH, N(R¥A)RMA4 or NR™-N(R%?)RM";
orif Y is O, then L may also be N(R**)R®, wherein R® is defined as R,

and wherein R% is:
9a
R'Ia RSa |12
MN\ﬁ
Y2

or R¥is:

wherein R™and R®are each independently defined as R%; or

R™ and R® are covalently bonded together to form a (Cs.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(R®)R™, either of R™ or R* may be covalently
bonded to R* to form a nitrogen-containing 5-or 6-membered heterocycle;

and

W' s selected from
a) asingle bond;

b) -CH-;
¢) -CHx-CHs-; and
d) —CH=CH-

wherein the alkylene and alkenylene groups according to b), ¢) and d) may
be substituted with (Cy3)alkyl;
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5 wherein R7b, R8b, Y3, ROb are defined as R a, R8a,
Y2, ROa respectively; @ is aryl, Het,
(Cl-6)al kyl -aryl or (Cl.6)al kyl-Het, all of which
being optionally substituted4fith R60B; or @ is

Rt 60; 10 R160 is defined as 1, 2 or 3 substituents

i ndependently selected from CN, COOR761, OR 6'
N(R162) 2, NR162COR 62 or CON(R162)2, wherein R1B1 and
each RY&%?OiS i ndependently (C1,)al kyl or H 15 R60B
is defined as 1 to 3 substituents independently
selected from a) halogen; b) (Cl. 6) alkyl,

(C2. 6) gdok ; eLpei n said al kenyl is optionally
substi?\iut"égﬁb\ﬁ%\gS 7 c) OR 20 d) SO2N(RN2) RN ; e)

NCRN2) RN ; f) COOR; and g) Het or (Cl.4alkyl)aryl; 25
2 1o TR o ED NI L T G rkontora
1 N~Usbbstituted with R®,
R® is each defined as 1 to 3 substituents independently selected from:
- a) (Cy) alkyl, (C,5)alkenyl, wherein said alkenyl is optionally substituted with
COORY;
b) ORZ:
¢} Het being optionally substituted with COOR®:
d) COOR®; and
) NO;

Y'is O:

Z is defined as
a) ORY
b) N(R“*)RM4; or
¢) NR“2.-30,-RS

or Z is N(R™)R® wherein R™ is defined as R™ and R® is:

o R
R?h R h
N

~~ .2

or R® is:

wherein R™, R*, Y?, R®®, W are defined as R™, R, Y2, R®, W' respectively;

and

Q?is aryl, Het, (C16) alkyl-aryl or (C4.5) alkyl-Het, all of which being optionally
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CNH CN~-HNCH3 W-S CH31SSS R3is defined as
(CC3_,)cycloalkyl; Ris defined as (C, .6)al kyl or H;

5 R is defined as (G .6)al kyl, (C3-6)cycloal kyl,

(CLA) al kyl -aryl, aryl or Het-24fherein said aryl or
Het are optionally substituted with 1 to 3
substituents i ndependently selected from hal ogen,

NC2, ( Ghb&jtuted kyth R*ER and COOR;, 10 RN is

i ndepend tI%w&el ected fromH and (G . $)al kyl; or

R, RB“ar% i ndependently H, CH3 or (C2.6al kyl) RNI A
and RN2AQRisesdlevtedfest e ¢ MUﬁebﬁ%ﬁ‘éhﬂg of Cs)malgyl RS, 4-alkynyl;
(C2. 6al kyl), (CC3.6)cycloal kyl

)al kyl - (C3. 6) cycl oal kyl; wherein said al kyI IS

om’?%sméﬂnﬁd%lshﬁzlo? Bts@ﬂsﬂmdrﬁb mBé’[SHnGéMﬂ 4o Bgdeifom CN, COOR'™,

car box Iezky ko or
-N(C14¥%ﬁ %‘ﬁﬂ q%)aa is optionally

subst i Wte%ih M“@B diéé@m‘)” of a
group N(RN2A) RNI r,]A t he Suag?{&?aiﬁdgﬂ%&g%ﬁi«%@r&@ﬁ A, or

b) of a group NRN3-N(RN2) RNl the substituents RN3 and

RIR®E 9 Heff¥d a%nldto@éubstltaér:hs |r1m]éer*itfen99¥é!b@c8@l krymbonded
together to forma 4-, or nbered saturated

or uns @ B3!88¥H N- cont ai n| ng heterocycl e or a 8, 9-,

- Or pjde, }@@q apa%ﬁy‘? Widr&th %Qld%ﬁ&?ﬂ?bgﬁ'ﬁaﬁy ﬁ%lﬂtuted with

rray have a |t|on 'y from 1t ero

sel ect QQQR@mO N, and S; 5 wherein Het is defined as
a 4-, groRr®- or 7-menbered heterocycle having 1 to 4
heteroatorrs sgl ected fromO, Nand S, or a 8-, 9-, 10-

or 11 dh8RPUREYR™;
e) N(R*)R";
f) COOR®; and
g) Het or (C,.4alkyaryl;

R? is selected from: halogen or R*', wherein R?' is pheny! or selected from the
formulas:




het er obi cycl e having 1 to 5 heteroatons sel ected from
O, Nand S; 10 or a salt thereof. 3. A conpound
according to claim1 of fornula (la) YYL SPI Y M
R2~32Z M Ml ' (la) wetn R2, R3, L, M, M,
MB, M4, Y', Y, Z and Sp are as defined in claiml1l. 15
4. A corrpound accordi ng toclaiml of formula (lc):

Yt LSp R23 M N R3: (1c) erein A
B, R2, , Zand Sp areias
defined i nNcI a| m 1 2 252 . conpoun | agcordi ng
toclaiml slelected mmthe group@f f or’nul 1.1 '
and 1.4 cH

R?is defined as (Ca.7)cycloalkyl;
RCis defined as (C,.g)alkyl or H;

R® is defined as (Cy.s)alkyl, (Css)cycloalkyl, (Cqu)alkyl-aryl, aryl or Het, wherein said
aryl or Het are optionally substituted with 1 to 3 substituents independently
selected from halogen, NO,, (C1.s} alkyl, OR® and COORY;

RN is selected from H and (Cy.¢)alky!;
R"2 and R™ are independently selected from H, CHs and (Cp.s)alkyl:

R""* and RN* are independently selected from H, CHs, (Cas)alkyl, (Ca.s)cycloalky!
and (Cs.4)alkyl-(Css)cycloalkyl; wherein said alkyl, is optionally substituted
with hydroxy, carboxy, Cy.¢-alkyl, C¢-alkoxy and/or -N(C,4-alkyl),; and
wherein said CH; is optionally substituted with carboxy; and

in the case

a) of a group N(RV*)RMA the substituents RN* and RN or

b) of a group NR"-N(RN?)RM! the substituents R™ and R™', or RN and R
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 O, N, and S;

wherein Het is defined as a 4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms selected from O, N and S, or a 8-, 9-, 10- or 11-membered
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\ /L1.1 SpRAaYZ 2R5 3RanL 1.4 yY sp Rda
9RS NR21Z 3 R4n Y wherein R2, R3, Ra, Rdb , R5,
L, Y, Y, Z and Sp are defined as in claiml1l. 5 6. The
conpound according to one or3#dre of the preceding
clainms, wherein Sp is a spacer group selected from
-(CR51R52) k1-, wherein k1 is 1; and R51, R52 are H.
1 (eterobityelecaavinguintd Saedemdions detectdddirom ©, Nvdiergin Sp i s
-CH2-. 8. The conpound according to one or nore of the
preceding clains, wherein Y is 0. 15 9. The conpound
ac¢arsdit trgread. one or nore of the preceding clains,
wherein L is Cl-6alkyl; or if Yis CR72R13, then L
may also be H 20 or if Yis O, then L may al so be
OH;

2, A compound according to claim 1 wherein:

Ais 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({=Y")-Z is covalently linked to either M2 or M?,

M'is CR*,
M? or M®is CRS,
M*is CR*,

R*, R*, R® each are independently H or defined as OR® or (Cy) alkyl;

Sp is a spacer group selected from —(CR*'R%?)4—, wherein
klis1or2
R%, R®are independently H

Y’is O or CR"™R™, wherein
R*, R®¥are each independently defined as R?;
L is Cy.salkyl or Het, wherein said Het is optionally substituted with R®;

R® is each defined as 1 to 3 substituents independently selected from:
a) (Cy.6) alkyl;
b) OR®;
c) N(RNZ)RM;
d) COOR?;
e) CON(RM)RM: or
f} aryl, Het,




-253- wherein R12 and R13 are defined as in claim1.
10. The conpound according to one or nore of the
preceding clainms, wherein 5 Yis O and L is
N(RN2A) RNI A or NRN3- N(RN2) RN 248t L is N(Rsa)Ra
wherein Rya is defined as RN2 and Ra is: R7a R8a R9a
Nl~ Q 10 YZ or Ra is: Rral\ly/ RBa \WiQ wherein R7a
arut iE3RCR" BT thehdeppaentlty, defined as R or 15 R7a
and R8a are covalently bonded together to forma
second (C3.7)cycloal kyl or a 4, 5- or 6-nenbered
hetr @¥8dy©| theh avhagalés beOH, NIR'FA IR¥Mesrr B (REDREY ed
fromO, N, and S; and W is selected from 20 a) a
single bond; b) -CH2-; c¢) -CH2-CH2-; and d) -CH=CH;
5 2Br FX iisOCheirh may aled be SRR Rwhelein R>ds ybfinddeds, R"?,
(C1-0)al kyl -aryl or (Cl.6)al kyl-Het, all of which
bei ng optionally 30 substituted with R60A; wherein
R66A Ran®hhefdiyRRdag RN1A, RNZA and Het are defined as
inclaiml. -254- 11. The conpoupd according to one or
more of the preceding clginmg® whier ein
N\ 1
Q
Y2

10 wherein R”and R* are each independently defined as R®; or
R™ and R are covalently bonded together to form a (Ca7)cycloalkyt or a 4,

5- or 6-membered heterocycle having from 1 to 3 heteroatom selected from
O, N, and S; and

15 Y2is O;
R is defined as R®;

Q'is aryl, Het, (C,)alkyl-aryl or (C16)alkyl-Het, all of which being optionally
20 substituted with R®;

R®* is defined as 1 to 3 substituents independently selected from:
a) (Cqs)alkyl, (Co)alkenyl, wherein said alkenyl is optionally substituted with
COORY;
25 b) ORS;
¢} Het being optionally substituted with COOR®;
d) COOR?Y; and
e) NO;;

30 Y'isO;
Z is defined as

a) ORS
b) NR"ZMRYA: or
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Y is O 12. The conpound according to one or nore of
the preceding clains, 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 defi2#8+ as R N2 and R6b is:
R7b R8b ROb \Q Y3 or R 6b is: R7’/b R8b W-Q 15
wherein R7b, R6b, Y3, ROb, W, 2, R, Rc, RNIA RNzZ"
and R NP MR¥-8@f-Rhed as in claim1. 20 13. The
conpound according to one or nore of the preceding
clainms, wherein Sp is a spacer group selected from
- BHZ-is BRPIRCHRAEGHR-R™ ¥ desin€l as R? 4nd R®NE:RNZ" ) RNI A or
NRN3-N(RN2) RN ; or L is N(R5a) R63 wherein Rya is
defined as RNZ and R6a ig r%a '?R?a Rea RNQ@ 30 or
Rsa is: 71 N,

Q

YS

wherein R™, R®, Y3, R™ are defined as R, R®, Y2, R* respectively;

Q% is aryl, Het, (C1)alkyl-aryl or (Cy.c)alkyl-Het, all of which being optionally.
substituted with R%®:

or @%is R":

R'® s defined as 1, 2 or 3 substituents independently selected from CN, COOR'®",

OR™", N(R'®),, NR"COR"® or CON(R'®?),,
wherein R"™ and each R'®is independently (C;)alkyl or H;

R®*® is defined as 1 to 3 substituents independently selected from:

a) halogen;

b) (C1.6) alkyl, (Cz.6)alkenyl; wherein said alkenyl is optionally substituted with

COOR?,

c) OR®:

d) SO,N(R"3)RM';

e) N(RNZ)RM;

f) COOR®; and

g} Het or (Cy4alkyl)aryl;

R?is selected from: halogen or R, wherein R?! is phenyl or
T N T N,
o o A G
0 ] y ’
N N XNy
NN O

0 S

y s ’ \:

~
~
.
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Y1is QO 5 Zis defined as a) OR b)

N(RN2A) RNI A; or ¢) NRN2-SO2-Rc; or 10 Z is N(R5b) R8b
wherein R5b is defined as RN2 and R6b is: R7b\ R 8b
9b \Q 2 LL 3 Y~ or R8b i-250R7b R8b ~W _Q 15
wherein R7a, R8a, R7b, R8b, R9a, Rob, R, Rc, RN1 RN\Z
RN3 RN2A RNIA, Q, @@, W, W2, Y2 and Y3 are defined
as in claiml. 14. The conpound agcording to.claiml
of the formula 1.1 a LRN2A 1. la MA | Rd4a O N R2
5 R 3 R4b ZOZis|d€f ned as |a)\ b)) N RNRA) BNt A;

or

= =

Sy A

. \N \N
N

N

S U
N
\CH3 é

s

g

2

\
z

Z

NH

D \
N

N
\
CH,
s

1
1
1

R? is defined as (Ca.s)cycloalkyl;

R? is defined as (Cy.g)alkyl or H;

R® is defined as (Ci.s)alkyl, (Css)cycloalkyl, (Cqy)alkyl-aryl, aryl or Het, wherein said

aryl or Het are optionally substituted with 1 to 3 substituents independently
selected from halogen, NO,, (C1) alkyl, OR® and COOR®;

RM is independently selected from H and (Cy.s)alkyl; or

RM, RM are independently H, CH; or (C..salkyl);

RN1A

and

RM?A are independently selected from H, CHa, (Casalkyl), (Ca)cycloalkyl,

and (Cq.4)alkyl-(Cs.s)cycloalkyl; wherein said alkyl is optionally substituted with
hydroxy, halogen, carboxy, C,s-alkyl, C¢-alkoxy, and/or -N(C..-alkyl).; and
wherein said CHj is optionally substituted with carboxy; and

in the case
a) of a group N(RY#)RM the substituents RV** and RM*; or
b) of a group NR™-N(R")R™M the substituents R™ and RY, or R¥ and R™;



c) NRN2-SO2-Rc; or -256- z is N(R5b)R6b wherein R5b is
defined as R N2 and R6b is: R7b R8b Rsb Il NNQ Y3 or
R6b is: R7TbR8b W, Q2 5 Sz wherein R7b R8b ROb, Ro
Rc, R\Z RNIA, RN2A Qz, W and5i3- are defined as in
claim11. 10 15. The conpound according to claim1 of
the formula 1.1 b R6a 1.1b Rsa NR4a ON\ Z RzZ\
R5 3 Redy wheavaiently iRsaled sogbdtidrtetbrasa RNE, 6-amd7-mémbBRGsal

s de{/\ils'a 218 or WS%tLﬁgtgd Rﬁ&nt@%i@g hgéroc%ie%?g 8i—,SQ-, W%r 11-

R8a ,
membered N-containing heterobicycle each may have additionally from 1 to 3

heteroatoms selected from O, N, and S;

wherein Het is defined as a 4-, 5-, 6- or 7-membered heterocycle having 1 to 4
heteroatoms selected from O, N and S, or a 8-, 9-, 10- or 11-membered
heterobicycle having 1 fo 5 heteroatoms selected from O, N and S;

10  or a salt thereof.

3. A compound according to claim 1 of formula (la)

Sp 1

| Y
M1

N M

Rz‘q M3 Z
M*
3
R (la)

wherein R? R®, L, M', M?, M, M?, Y', Y°, Z and Sp are as defined in claim 1.
15

4, A compound according to claim 1 of formula (lc):
YD}/L
I’ i
M1
2 'lA %")KZ

R— || ,
» -M
B M
"

R (Ic)

wherein A, B, R4, R®, L, M', M%, M*, Y', Y°, Z and Sp are as defined in claim
1.
20
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20 Z is defined as -257- a) OR b) N(RN2A)RNIA; or «¢)
NRN2- SO2-R; or 5 Z is N(R5b)Rab wherein R5b is defined

as RN2 and Rob is: R7b Rab ROb \NN@ y3 or Rob is:

R7b Rab W2-Q 2 10 wherein RZ352+R' R7b, Rab, R9a,

ROb, Ro Rc RN2 RNVA R\N2A, @ 2, W W2 Y2 and Y3 are
defined as in claiml1l. 16. The conpound according to

cl ai fa 1 oA cbimpofirut aadosditg thatlaifd 1lseletted fron tHagrolp bF érmulas 1.1
R2 5 R 15 wherein L is selected from CH or

NRN3- N( Rl ; Zis defined as 20 a) OR b)

N( RN2A) RNI A;Y%ﬁ/m) NRN2- SO2- Rc; or 1.1

1

wherein R?% R%, R¥ R™ R L, Y° Y', Z and Sp are defined as in claim 1.

6. The compound according to one or more of the preceding claims, wherein
Sp is a spacer group selected from —(CR*'R),,-, wherein
ktis 1; and
R*, R*are H.

7. The compound according to claim 6, wherein Sp is -CH,-.

8. The compound according to one or more of the preceding claims, wherein Y°
is O.

9. The compound according to one or more of the preceding claims, wherein
L is Cisalkyl, /

or if Y is CR™R", then L may also be H;

orif Y?is O, then L may also be OH:
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Z is N(R5b)Rob wherein RS5b is defined as RN2 and Rob
is: - 258 - RTb Reb Reb "\ @ Y3 or R6b is: RTb R8b z
W2-Q 5 wherein R7b, R86, ROb, R, Rc RN1 RNZ RN3 RN A
R\2A, @, WZ and Y3 are defi4ddt as in claim1. 17.
The conpound according to one or nore of the preceding
clains, wherein Y is 0; and 10 L is N(R'"ZA)RNI A or
NRN3- NWREZIRR 2 anthRPeire d&lided zarinl cBInZA ar e

i ndependently selected fromH, nethyl, (C2-4)alkyl,
(C3-6)cycl oal kyl and (C1. 3)al kyl - (C3-6) cycl oal kyl,

W@ ei Mhsaiothpalihy hcdosdingto @readrimore bbthe wedadingt abdmai wierein
hydroxy, C1.3-alkyl, -N(Cl.4-alkyl)Z and/or
-O(Cl-4-alkyl); R'", R N2 and RN3 are each

i ndepeMdé&®igndH, methyl or (C2-4)alkyl; and in the
case 20 a) of a group N(R'ZA)RNI A the substituents
RNLA and RN2A or b) of a group NRN3-N(RNZ)RN the
subst i e MRVER ordNRRBIRIRY™" orand RN2  may be
covalently bonded together to forma 5-, 6- or
7-menbered saturated or unsaturated heterocycle which
may hakds NERFIR®bwhtrein R® trdefinbebe REB4TR® j9r a 8-, 9-,
10- or 1l1-menbered saturated or pynsaturated

het er obi cycl e which 25 rgry k&veRadditionally from1, 2
or 3 heteroatons, whereb e eroatons are
selected fromO, N, and % 18] TheQtonpound accordi ng
to one or nore of the precediwy clains, wherein Y 30

is O a .
ornlg“als:

wherein R™and R*are each independently defined as R®: or

R™ and R™ are covalently bonded together to form a second {Cs7)cycloalkyl
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected
from O, N, and S; and

W' s selected from
a) a single bond;
b) -CHy
¢) -CH,-CH,-; and
d} —-CH=CH-;
Y2is O;

R* is defined as R°:

Q' is aryl, Het, (Crs)alkyl-aryl or (Cy.¢)alkyl-Het, all of which being optionally
substituted with R

wherein R® R® RN R"2, R™* RN'A RM2A 54 Het are defined as in claim 1.
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L is N(R'ZA)RNI A wherein RNI A and RNZA are

i ndependently selected fromH, nethyl, (C24)alkyl, -

259 (C3-6)cycloal kyl or (CL.3)al kyl-(C3.6)cycl oal kyl,
wherein said alkyl is optiormad34~ substituted with

hydr oxy, Cl.3-al kyl, -N(Cl-1-alkyl)2 and/or
-O(CL_g-alkyl). 19. The conpound according to one or
motle of Thehmpoene dcsryding & ore, orwhare @i the\prededirg) daimedwherein
[ N2) Réa, and R6a is defined as: R71 Réa 1 QL 10
wherein R7 is defined as Hor (Cl-6)alkyl; R6a is H

or (C1,)alkyl; or R7a and R6a are coval ently bonded

88" BB R RTRA R R ihe

het eroatom selected fromO, N, and S; and W is

sel ect a single bond; 20 b) -CH2-; c¢)
C% Je?ﬂ%ldgg - CH=CH ; wherein the al kyl ene and

aI kenylaéan@Rﬁ;roups according to b), c) and d) may 25
be subz)‘ﬁJ Hﬁt MVIAth (CL.3)al kyl; QL is a group of the
subf or mil ' I—L%a(Q echR14II|a g 30

wher ei ) IRY¥-$@,-Rf:yl, Hetaryl, (ClL_3) alkyl-aryl or
(C1. 3)al kyl -Hetaryl;

or Z is N(R®)R®® wherein R*® is defined as R" and R® is

R?b RSb 9b

or R® is:

wherein R™, R®, Y3, R®, W2, @2, R®, RS, RMA RM* and RM are defined as
in claim 1.

13.  The compound according to one or more of the preceding claims, wherein
Sp is a spacer group selected from -CH,- and -CH,-CH,-:
Y isO;

L is N(RM*RN' or NRM-N(R"))RM': or

L is N(R*)R® wherein R* is defined as R"? and R® is:
R_’a R ga $.l)a
N
%)W a
oY
or R%s:



Qlb is Hetaryl; -260- Q is a bond, O Cl_4-alkyl,
Cl,-alkyl or C2,-alkenyl; and Rla is selected fromis
sel ected fromH or COOR161; 5 is 0 or 1; and wherein
Hetaryl is an aromatic 5- or- ¥henbered heterocycle
having 1 or 2 heteroatons selected fromO, N, and S
or a 9- or 1 O-nenbered aromatic heterobicycle having
1 to 4 heteroatons sel ected gmor¥0, N, and S; and 10
wherein R'Z and R16' are def, as _qh claim1. 20.
The compound according to oné or Wore of the preceding
clains, wherein Y is 0 and L is N(Rsa) Rba wherein Rya
is defined as R's; and 15 R6a is defined as: 9a R7a
Rea R NMQ YZowherein R7 and R8' are each
i ndependently defined as R, or R7a and RSa are
coval ently bonded together to forma second
(C3. 7) ycl o fatined 49 Or a 4, 5- or 6-nenbered
heterocycle havipg from1 to 3 heteroatom sel ected
from0, N, #dR’ and Yz is 0; 25 R9a is defined as R
Ql is a grogy [q(fRNE»lyﬁms;Lg}forrmla Illa _Qa_ [ Q dc
Rigllla g 30 erein

c) NRY-SORS; or

z is N(R®)R® wherein R® is defined as R™ and R®® is:

9b
7b Rsb R

R I

or R%® is:

wherein R?a’ Rﬂa,- RTb’ R8b, R9a R9b RO RC RN‘I RNZ RN3 RNZA RN1A Q1 QZ
W', W2, Y2 and Y? are defined as in claim 1.

14.  The compound according to claim 1 of the formula i.1a

RN2A o l.1a
RMA_-MILAS R4a O
_ | ]
R% \ .
R3 R
Z is defined as
a) OR®:

b) NRYARY™; or
c) NR“-SO,-R® or
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Qais aryl, Hetaryl, (Cl1.3)alkyl-aryl or

(Cl14) al kyl -Hetaryl; - 261 - Qlb is Hetaryl; Q is a
bond, O Cl. 4-al kyl, Cl4-al kyl_ or C2.4-al kenyl; and
R1q is selected fromH and c@5%61; 5 g isOor1;
wherein Hetaryl is an aromatic 5- or 6-nenbered
heterocycle having 1 or 2 heteroatons sel ect ed from
0, N and S, or a 9- or 10-nenbered aromatic

o0 N ana SNSRIt o REGHETHOR™ A 'S“‘ieﬂeifﬁ?d

as in claiml. 21. The coppoundriEccording to claim 19
or 20, wherein 15 a) Q B\ phﬁnyl, gis 1 and Qlc is
a bond; or b) Qla is phe , I's~gzand QLO is vinyl.
22. The conpound accordi ng toY@I aim19, 20 or 21,
wherein the group Qlc-R', is -CH=CH COOH 20 23. The
conpound acepR¥iitg to one or nore of the preceding
clainms, wherein Zis deflned a ,OR and wherein Ris

defined as in claiml1l. 24. npound according to
one or nore of the precedin (lmhereln Z 25 1is
OR wherein Ris Hor Cl. 4alk The compound
according to one or nDre of the precedlng cl ai ns,
wherein Z is OH 30 onpound according to one

or nore of Wherem%%elﬁbng%cR%,lR%R"Wﬁ@'?‘emu@z W ahefY raeel

as N(RN2A) R&@@ﬁd%% Bty RNVA and RNM are defined as in
claim1l1. 27 e conpound according to one or nore of

the preceding clains, wherein Z is defined as

mEr ' . . L ndependent |y
sefect e'c%\l‘f om d%&@eﬁ@g%}@gﬁj%&%grﬁ{!&hg) cycl oal kyl
or (CL.3)al kyl-(C3-6)cycloal kyl, all of which being

optionally suRght ituted with carboxy;

L.1b
| O
R“—-—N—é
R4a O
. N z
R2
N\
RS
R3 R4b
wherein
R® s defined as R and
- R*®  is defined as:
R™ R&a I|29a
MN\Q‘
YZ
or R®is
RTa Rﬂa
W1/Q1

Z is defined as



-262- and/or wherein said alkyl is optionally
substituted with hydroxy, Cl.3-alkyl, -N(Cl.4- alkyl)2
and/or -O(Cl.4-alkyl). 28. The conpound according to
claim26, wherein Z is definetPZas 5 N(RN2A) RNI A
wherein RN1IA and RN are independently selected from
H nethyl, ethyl, n-propyl, i-propyl, all of which
bei ng opti ol DR®substituted with carboxyl; and/or

wherein saiq,e bavolm. Propyl or i-propyl is
optionally g)dbéjm“t L)Bed’%i th hydroxy, -N(CH3)2 and/or
-0 (CH3). 1@)28R"1$%®e,-RBrgpound according to one or nore
of the preceding clains, wherein Z is NRN2- SO2- Rc
wherein RN2 is Hor (Cl.4)alkyl, and Rc is

(C1. 6) & kyl js RES"RFoyiedreial R Is, deinedys RV hapiryd:,  Het,
(Cl. 3) al kyl - phenyl or (CL1.3)alkyl-naphthyl, wherein

. said, phenyl, Het, alKkyl R?bl@**phgnyl , al kyl -napht hyl or

10

15

20

al kyl -Het, are all optio SMbstituted with 1 to 3
substituents selected fr halfogen@®NC2, (C1.6) alkyl,
OR and COOR. 30. The conpoundyaccording to one or nore
of the precedipgg clains, wherein Z is N(Rsb)R6b
wherei n R5b°T 8 d&fined as RN2 and Réb is defined as:
20 R7b R8b 1zz/ WZ1Q 2 whergi rth” b is defined as H or

. (Cl-6)alkyl; and 25 R6b is r (Cl.A)alkyl; or Rb

and R 8b are coval ently bondgd Teyfether to forma

" second (C3_7)cycloalkyl or a 4, 5- or 6-nenbered

heterocycl e having from1 to 3 heteroatom sel ected

i gl QwpBleisRA, K, REIRE R RS RERVE R {0 B & wi, we

single
Y2 and Y? are defined as in claim 1.

16. The compound according to claim 1 of the formula I.1d

O l.1d
L-/S o
N z
R A\ y
R® R®
~ wherein

L is selected from OH or NRM-N(R"?)RM':

Zz is defined as
a) ORS
b) N(RVZY)RNA. or
¢} NRM-SO,-RS: or

Z is N(R*)R® wherein R™ is defined as R* and R® is:
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c) -CH2-CH2-; and 35 d) -CH=CH; -263- wherein the
al kyl ene and al kenyl ene groups according to b), c) and
d) may be substituted with (C1.3) alkyl; 5 @ is a
group of the subformula I11b2%a } [ @b ] @C RZQ
[I'l'b ga gb wherein 10 QRa is aryl, Hetaryl, (Cl4)

al kyl -aryl or (Cl.3)al kyl-Hetaryl; @b is a phenyl or
Hetaryl; Qc is a bond, O.,Cl.4-a*kyl, Cl.,-alkyl,

CC2. 4- al kenyl or CC2.y- & yl;l and 15 R2q is
selected fromH, CN, Iaz62)2, SO2N( R162) 2
_N(R 62)2, OR161 and -N ; gais 0 or 1,

gbi sOor1l; 20 and wherein Hetaryl is an aromatic 5- or
6- nenber ed herR&rigcycl e having 1 or 2 heteroatons
selected fromO, N and S, or a 9- or 10-nmenbered

aromati c heterobicycle haviRi§ B to 4 heteroatons
selected fromO, N, and S; fYein R\2, R161
and R162 are defined as in ckaiml. 31. The conpound

according to one or nore of the preceding clains,
wherein Z is N(R5b3R6b wherein Rsb is defined as RN2
and Rewheesin BY, RE7B™RRE, RE, RVNOR" R YRVA, RV @2, W2 and Y? are

defined as in claim 1.

17. The compound according to one or more of the preceding claims, wherein Y°
is O; and

L is N(R™*)R or NR¥-N(R"2)RM, wherein

R""* and R"?* are independently selected from H, methyl, (Cz.q)alkyl,
(Css)cycloalkyl and (Cq3)alkyl-(Cs s)cycloalkyl, wherein said alkyl is optionally
substituted with hydroxy, Cy.s-alkyl, -N(C,.4-alkyt), and/or -O-(Cy_s-alkyl);

RY, R" and R are each independently H, methyi or (C,.4)alkyl; and

in the case

a) of a group N(R"")RM* the substituents R** and RV?* or

b) of a group NR*-N(R"*)RM! the substituents RM and R™ or RN and RM?
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
ora 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 O, N, and S.

18.  The compound according to one or more of the preceding claims, wherein Y°
is O, and

L is N(R"*YRNMA wherein

R"'* and R“** are independently selected from H, methyl, (C,.4)alkyl,
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wherein Rib and RSbare each independently defined as

R, or Rib and R6b are covalently bonded together to
forma (C3_7)cycloal kyl or a 4, - 264 5- or

6- menber ed heterocycl e havi rr9259r'om 1 to 3 heteroatom
selected from O, N, and S; and Y3 is O; R9b is

defined as R, Q2 is a group of the subfornmula Illb QRa

1 (Qz. (Bas)byct@ByRIACI 3)alkylﬂcsgbeydpaﬂqawhqmlw\tmd alkpl is QR nally

I(Sélarsg/lﬁ“fiﬂﬁﬁﬁa—ewgp ol e, 0kicoRiy andlr 03Pl

QZC IS a bond, O Cl. 4-al kyI Cl , -al kyl, C24-al kenyl

&% %&ﬁ%&“é&i‘%&%@%@e@%&g%ﬁ@ﬁf&%@&% g herein¥°

an%IO-aﬂIGICBORMB )RV, aywi sOor 1; gbi sOor1; and 25 wherein
Hetaryl is an aromatic 5- or 6-nmenbered heterocycle
haV| ng 1 or 2 heteroatons selected fromO, N, and S,
oR%isglefined 49- nenber ed aromatic het er obi cycl e havi ng
1 to 4 heteroatons selected fromO, N, and S; and
wherein R, RN2, R161 and R762 are defined as in claim

1. 30 32. The conpound ac?&hg to claim30 or 31,

wherein a) gqais 1, Qa | enylp' gb is 1 and W is
a bond; or b) qa is 1l @ enyl, gb is 0 and Q2c

is -CH=C(R70
w%gre?n )-
R™ is defined as H or (Cy)alkyl;
R® is H or (Cyi4)alkyl; or

R and R® are covalently bonded together to form a second (Csz)cycloalkyl
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected
from O, N, and S; and

W' s selected from
a) a single bond;
b) -CHz;
¢) -CH,-CH,- and
d} —CH=CH-;

wherein the alkylene and alkenylene groups according to b), ¢) and d) may
be substituted with (Cy.5) alkyl;

Q' is a group of the subformula llia

—q{-q—q—R" llla

wherein

Q? s aryl, Hetaryl, (Cy.3) alkyl-aryl or (C,;)alkyl-Hetaryl;
Q™ is Hetaryl;
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wherein R10 is selected fromH, -CH3 or -CH2CH3. 35 -
265 33. The conpound according to claim 30, 31 or 32,
wherein the group Qc-R2q is -CH=C(R10)- COON, wherein
RL70 is selected fromH, -CHPE)--CH2CH3. 34. The
conpound according to one or nore of the preceding
clains, wherein R 5 is R21, wherein R21 is phenyl or
sel ect @°f r gma bbred, @-Cupakfl, Caratkyl asC, Palkémyk2nd~' N | N
N L-N--N N s and - | s 35. The conpound
according to claim34, wherein R3 is cycl opropyl,

cycl obR'Y1 , is sefedtarpieorh yd selested fdraXydr OCDORYE ohept yi .
10 36. The conpound according to claim 35, wherein R3
is cyclopentyl or cyclohexyl. 37. The conpound
accordigng t & ®oel;@andnore of the precedi ng clains,
wherein 15 R60 is each defined as 1 to 3 substituents
i ndependently selected from a) (Cl.4) alkyl; b) OR

c) N( Rwbpieil Hetatyl i<CEIORon2Ac 6) ofBEMeRN dNate@bytle having 1 or 2

henyl rrolidi,ne. a RN1 N2 and are defjned
gs i ﬁ 8?1%,’0%)(01113 seé%cteg fromrg, N, and éq ora 3- or -memberedI aromatic
heterobicycle having 1 to 4 heteroatoms selected from O, N, and S; and

wherein R* and R'® are defined as in claim 1.

20.  The compound according to one or more of the preceding claims, wherein Y°
is O and L is N(R**)R®, wherein R® is defined as R™: and

R% is defined as:

wherein R™and R* are each independently defined as R%; or

R and R® are covalently bonded together to form a second (Cs_7)cycloalkyl
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected
from O, N, and S; and

YZis O;

R®is defined as R®:

Q' is a group of the subformula Hla

—Q Q2 }—q—R" llla

wherein

Q"  isaryl, Hetaryl, (Ci.3)alkyl-aryl or (Cy3)alkyl-Hetaryl;



10

15

20

25

30

35

- 266 38. The conpound according to one or nore of
the preceding clains, wherein R160 is defined as 1, 2
or 3 substituents |ndependent selected from CN,
COOH, COOCH3, OH, OCH3, NH2,- N( CH3) 2, NHCOCH3
or CONH2, CONHCH3 and CON(CHG)Z 5 39. The conpound
according to one or nore of the preceding clains,
wher ei i’ Rbi$Heﬁmﬂtned as (C1.4)alkyl

all af which

C3.6 I L. b

gre znp 1?0?1%5 g%é@ﬁ%ﬂ%'dsg‘é%@f’r ﬁéﬁalki'byl RUA is H,
(C1. 4)al kyl, (C3 6) cycl oal kyi or

C1.3 I id alkyl, i
(L2 4 A OB AR 1 P T 1

met hyl , ethyl n- propyl I -propyl, cyclopropyl,
cyclopropqus? ﬁ all of which being optionally
substi tut ed W P ‘car boxy; and/or wherein 15 said

et hyl, n-propyl or |-propyl is optionally substituted
wi th hydrox

t.h t.h nd

the ca ege)u)(gfetagﬁ r‘ﬁ(\?ﬂﬂﬁ%ﬁhﬁlﬂﬂ%@WYﬁ%ﬁwg Tor2
RNM andefeidatoros sé!@ctbd frofm @, NyramdiS, NRBID- b RN&?eRNeréd@romatlc
subst i
coval eh? fé%bo%’%% g&ﬁ?uer}e??rBaﬁPWrﬁe% gdl}lrogn Bai(' ahd §; and
7- merrbered saturated heterocycle whi ch may have
addi ti ) i@at o eI ecte mO N, and
S, V\he%?rﬁa"igl Fh%ﬁé?{)cfﬁgé nfd(?ﬁt y substituted
as defined. 25 40. The conpound accordlng to one or

e o di ng. cl ai Rda, Rob, R5
ai‘h aﬁrgé?ﬁ urhqaecr?f)ﬁpgﬁo CR%BW% ’(Wﬂ ﬁ'fal kyl or
( Cl1- 4) a) K®R¥s phthyl, Fiket amrpéfu@d b@ndcmdl ng to one or
nore of,t recedin wherein R RNIA and RN
are i né)e @ﬁéﬁoe‘?ﬂqnyl % a'@@f AS¥Wy1: Rc is (CL. 4)al kyl ,
aryl, or (CL. 3)a| kyl - 30 aryl; V\,herei n said aryl is
phenyl tiona substituted w 1 to 3 substltuen;c
P8 e TR o B Rirrh Gl AP 2 hpsrariparoUp QR i
aloyHCHO®@Md COOR, and RN2, RN2A and RN3 are each H
or nethyl. 42. The conpound according to one or nore
of the preceding clains wherein

23.  The compound according fo 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
is OR® wherein R is H or C,alkyl.

25, The compound according to one or more of the preceding claims, wherein Z
is OH.

26.  The compound according to one or more of the preceding claims, wherein Z
is defined as N(RN")RV'A; wherein R""* and R"?* are defined as in claim 1.

27. The compound according to one or more of the preceding claims, wherein Z
is defined as N(RV")RM'* wherein

R"'% and RN** are independently selected from H, methyl, (Cz.4)alky], (Cs.s)cycloalkyl
or (C1s)alkyl-(Cs.¢)cycloalkyl, all of which being optionally substituted with carboxy;



35 Raa, Rob, R5 each are independently H, hydroxy,

met hyl or nethoxy. 43. The conpound according to one
or nore of the preceding clains wherein -267- R 4, ,
R46, R5 each are independentl2624 nethyl or nethoxy.
44. The conpound according to one or nore of the
preceding clainms wherein at least two of R4a, R4b, R5

areedidr whertth sald sleyhiooptidnalfy substitiiet mithaiydroRy, ON.;GIOH-IRE .-
R O35 s R0 r e 10 def i ned accor ding to
the foll ow ng tabl e‘de. RZnlL 1003 6 ~N O 1004 6
/13?0 '6\|T %%g%pgurgd %c%oﬁ:fing(stolc?agr% 2%,O\nzv{19|:ein2£% degl:ﬁgd asRZ ntL
N(RV?)RN'* wherein
R"'* and R"* are independently selected from H, methyl, ethyl, n-propy, i-propyl, all
of which being optionally substituted with carboxyl; and/or wherein said ethyl, n-
propyl or i-propy! is optionally substituted with hydroxy, -N(CH3), and/or -O-(CH,).

29.  The compound according to one or more of the preceding claims, wherein

Z is NR"-S0,-R® wherein

R™ is H or (Cy.4)alkyl, and R is (Cyg)alkyl, (Cs)cycloalkyl, phenyl, naphthyl,
Het, (C,.3)alkyl-phenyl or (Cqs)alkyl-naphthyl, wherein said, phenyl, Het, alkyl-
phenyl, alkyl-naphthyl or alkyl-Het, are all optionally substituted with 1 to 3
substituents selected from halogen, NO,, (C1) alkyl, OR® and COOR®,

30. The compound according to one or more of the preceding claims, wherein Z
is N(R**)R® wherein R® is defined as RM and R® is defined as:

wherein
R”™ is defined as H or (Cys)alkyl; and

R® is H or (Cy.4)alkyl; or

R™ and R® are covalently bonded together to form a second (Cs.7)cycloalkyl
or a 4, 5- or 6-membered heterocycle having from 1 to 3 heteroatom selected
from O, N, and S; and

W2 s selected from
a) a single bond;
b) -CHg;
c) -CH,-CHy; and
d} -CH=CH-;
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O 1012 6 60/ 1016 6/) 6 6N 1017 6 / N 1019 6 6 N
1020 -- 6 ON 1021 6 NN O 1023 6 O- N 1024 6 o N

bN -

6 0 s

31.

269 Cpd. R nL 100256 'N 61 \ ~ 1027 -- -

1028 6 'N S 1030 -2&3>

wherein the alkylene and alkenylene groups according to b), ¢) and d) may
be substituted with (C,.) alkyl;

Q? is a group of the subformula |llb

—o2 o2 —ax—r® b

wherein

Q% is aryl, Hetaryl, (C,3)alkyl-aryl or (Cy.3)alkyl-Hetaryl;
Q? is a phenyl or Hetaryl;

Q% is a bond, O-Cy4-alkyl, Cy-alkyl, Co4-alkenyl or Cp.4-
alkynyl; and

R* s selected from H, CN, COOR', CON(R%2),, SO,N(R"2),, -N(R2),,
OR™ and -NHCOR™%;

qaisCor1;
gbisQor1;
and

wherein Hetaryl is an aromatic 5- or 6-membered heterocycle having 1 or 2
heteroatoms selected from O, N, and S, or a 9- or 10-membered aromatic
heterobicycle having 1 to 4 heteroatoms selected from O, N, and S; and

wherein R*, R and R'%2 are defined as in claim 1.

The compound according to one or more of the preceding claims, wherein Z

is N(R™)R® wherein R® is defined as R" and R® is:

ob

s R
R R™ |
N\ Qz

Y3
wherein R™and R® are each independently defined as R°; or
R™ and R® are covalently bonded together to form a (Cs.;)cycloalkyl or a 4,
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1031 6 ~-N O 1033 -- - 6 00 S 1034 6 s' \> D bN
1035 6 ‘N Sfl - 270 Cpd. RR nL 1037 c36 N S
bN 1038 6 O "~~ N LJ bN 1043 5 OC;) 1044 5 1045 (
6 ~NN NJ b 1050 - 6 \N N -264-

32,

5- or 6-membered heterocycle having from 1 to 3 heteroatom selected from
O, N, and S; and

Y3is O;

R* is defined as R%:

Q? s a group of the subformula Ilib

{ Qza} [sz ] ch qu m

wherein

Q* is aryl, Hetaryl, (Cys)alkyl-aryl or (Cy.3)alkyl-Hetaryl:
Q* is a phenyl or Hetaryl;

Q¥ is a bond, O-Cy.4-alkyl, C14-alkyl, Cos-alkenyl or Cp.q-
alkynyl; and

R* s selected from H, CN, COOR'™, CON(R"2),, SO,N(R62),, -N(R"2),,
OR"™ and -NHCOR'®;

gaisOor1;
gbisOorfT;
and

wherein Hetaryl is an aromatic 5- or 6-membered heterocycle having 1 or 2
heteroatoms selected from O, N, and S, or a 9- or 10-membered aromatic
heterobicycle having 1 to 4 heteroatoms selected from O, N, and S; and

wherein R®, R, R"® and R are defined as in claim 1.

The compound according to claim 30 or 31, wherein

a) qais 1, Q*is phenyl, gb is 1 and Q% is a bond: or

b) qais 1, @* is phenyl, gb is 0 and Q% is -CH=C(R"")-,
wherein R"? is selected from H, -CH, or ~CH,CH.
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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," 0O
1058 6 HOOC bN 1066 6 HOOC-269=-) // N 0 1067 6
HOOC / / INH 0 1072 6 COOH N 60--/

33. The compound according to ctaim 30, 31 or 32, wherein the group Q**-R* is
-CH=C(R""")-COOH, wherein R is selected from H, -CH; or -CH,CHs.

34. The compound according to one or more of the preceding claims, wherein R?

is R*, wherein R*' is phenyl or selected from the group of formulas:

J@
o A

& 3

¢

35. The compound according to claim 34, wherein R? is cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl or cycloheptyl.

36. The compound according to claim 35, wherein R® is cyclopentyl or

cyclohexyl.

37. The compound according to one or more of the preceding claims, wherein
R® is each defined as 1 to 3 substituents independently selected from:

a) (Ci4)alkyl;

b) OR®

c) N(RNZ)RM;

d) COOR®;

e) CON(R“*)RM'; and

f) phenyl or pyrrolidine;

and RM, R? and R are defined as in claim 1.
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1073 --- 6 HOOC O NH -272- Cpd. RZ n L 90 1075 6 HN
COON 0/ 1077 6 HN-\ N COON HN O 1079 - 6 HN/ N/
COON ONO 1080 6 NJH/ COON HC\\ NO 1082 6 NN
1090 6 OH // ~N~ 0 ~ 1092266671 ' N~

38. The compound according to one or more of the preceding claims, wherein
R'®is defined as 1, 2 or 3 substituents independently selected from:
CN, COOH, COOCHj3, OH, OCH3, NH;, NHCH3, N{CH;),, NHCOCH, or
CONH_, CONHCH; and CON(CHj),.

39. The compound according to one or more of the preceding claims, wherein
RCis defined as (Cr.a)alkyl, (Css)cycioalkyl, phenyl, benzyl or Het; all of which are
optionally substituted as defined:

RY™ is H, (Ci4)alkyl, (Css)cycloalkyl or (Cr-s)alkyl-(Ca.)cycloalkyl; wherein
said alkyl, is optionally substituted as defined; or

R"2*is H, methyt, ethyl, n-propyl, i-propyl, cyclopropyl, cyclopropylmethyl; all
of which being optionally substituted with carboxy; and/or wherein
said ethyl, n-propyl or i-propyl is optionally substituted with hydroxy,
methyl, methoxy and/or -N{CHj3),; and

in the case _

a) of a group N(R¥"RN'™ the substituents RV and RV or

b) of a group NR™-N(RY)RM! the substituents R™ and RV or RN and RM
may be covalently bonded together to form a 5-, 6- or 7-membered saturated
heterocycle which may have additionally one heteroatom selected from O, N,
and S, wherein said heterocycle is optionally substituted as defined.

40.  The compound according to one or more of the preceding claims wherein
R*, R*®, R® each are independently H, hydroxy, (Ci4)alkyl or (Cy.)alkoxy.

41.  The compound according to one or more of the preceding claims wherein R°
RY'* and R™' are independently H or (C1.4)alkyl; R is (Cy.4)alkyl, aryl, or (Cy)alkyl-
aryl; wherein said aryl is phenyl optionally substituted with 1 to 3 substituents
independently selected from halogen, NO,, (C1s) alkyl, OR® and COOR®; and R"2,
R4 and R™ are each H or methyl.

42, The compound according o one or more of the preceding claims wherein
R*, R*, R® each are independently H, hydroxy, methyl or methoxy.

43, The compound according to one or more of the preceding claims wherein




1094 6 N 60-/ N 1097 6 0~ 6/] ~N -273- Cpd. R n L
1098 6 N O 1099 --- 6 COOH ON 1100 6 HO O bN 1103
6 o~ N 1111 6 NO 1112 6 / N O, "N 1116 6 6/) N
ODbN 1118 6 'N 00 - 274 CRO7R2 n L

R®, R*, R® each are independently H, methy! or methoxy.

44.  The compound according o one or more of the preceding claims wherein at
least two of R* R* R® are H.

45. A compound of the formula:
0

L
COCH

N
2
N
R®

wherein R*is C,-cycloalkyl and the index n and the substituents L, R? are
10 defined according to the following table

Cpd. R? n L
#
1003 - |6 Lo
// N—
0
1004 - 6 /N
~ — )
o) / 3
.'\N
\
1007 I 6
é O
0 / ’\NK
1008 I 6 \
e agl
¢ \
o /




1119 6 HOOCC- /~ N 01120 61, 6 N\ 00 N 1122 6 ON
00 1125 6 / N~ ON 1126 6 ~1o OO0 N 1128 6 HO (-~}
//0 NOH 6/1\ ' 1129 6 JY,, 60z HOOCN 1130 6 O
0- 275 Cpd. R nL N 113268~ 6 O

Cpd. R? n L
#
1010 (5 6 e
"N
/ (.,
@ @
1012 R 6
(5 ~
) S
o)
1016 (5 6 /\N/\
=
e 0
N
\
1017 (5 6 o T
// 4_\,
o}
1ore (/5 NS
o} / .
1020 6 03/
O <
o]
A
1021 e 6 /
// \N/\/N¥
0 A
1023 - 6 o3
\
1024 . ¢] O
0 ~
)
L




N 46. A conpound of the fornmula: (0) N OOOONZC
NS-R RN2 O wherein the substituents RN2 and Rc are
defined according to the following table Cpd. # RN2 R
2001 H 1-0 2002 HiCH 200323692004 HS C 2006 H- O
O -276- Cpd. # RN2 Rc 2007 H 2008 H Br 2009 H 2010 H

01 2011 HBr 2012 H

Cpd. R? n L
#
10256 e 6 Ve
~N
@ g
1027 é 6 0
/ )
9 Y
1028 Tt 6 s
0 o
S } '
1030 e 6 Oj
O -
P
1031 1 6 s
~N
o: \7 A
1033 T 6 03
S __\ (\N
é i
1034 I 6 D
®
\.
1035 T 6 4
~N
g7 ™ \




f \'/ C 2004 HF F 2015 H2016 H 2017 HS 0 |,
<\ / N 2018 H N02 -277- Cpd.# RN2 Rc 2019 H\ / cl
2020 HF 2022 H 2024 H- N / 2025 H 2026 H 2028 H
Of 0 2029 HBr /C s cl -270-

Cpd. R? n L
#

1037 TP 6
A~ 8
57 b
N
A

1038 T 6 D
0 \7 N

@
A

1043 I 5 0
O G,
\-

1044 é 5
N

\ |

N

6 0

N

®

N

\-

1051 (5 6 H _QICOOH
N
< >y
HN
-

\- ©

=z
("
AN

1050




2030 Hcl cl 2031 Hecl A - 278 - Cpd. # RN2 Rc
2033 HCl 2034 H2035 HsN N ~N 2036 HF i / F
2037 HC N 2039 H N 2040 HO 2041 HN N 2044
H- 279 - 47. A conpound of -t4¥d forrmula: L O R7b R8b

2

Cpd. R? n L
#
1052 6 H s
% ><“/N \1
HN N™ “CcoOH
o Moo
1053 6 H 0. _-COOH
N |
A | O
0 o
1054 (5 6 N COOH
z H
)/ N—< >/:N\
° HN><\(
A0
1057 (5 6 O,CONH2
z N
1 -
1058 6 6 HOOC
g O
@] / N
\
1066 (5 6 HOOC . (j
~ N
o e
1067 e 6 Hc-oc:w
=~ NH
@ Y
1072 (5 6 COOH
74 N
- .
1073 é 6 HOOC
~
o) / NH
_\.




RN\ HNQ@ / O R3 wherein R3 is C. -cycloal kyl and
the index n and the substituents L, R2, Rb, 5 R8b
and @2 are defined according to the follow ng table
Cpd. # R nL 7b R8b @ 363F%L 0~ N COON 3005 6
COON O HN O COON H 3006 6 N N °~ COON -280- Cpd. #
R2 nLR\ Rsh @ 3007 6 NCOCH 3008 67, ') 4 N COOH

6 3009 ~I\K2cc%p . i R? n L
#

1075 T 6
COOH
ol Y
o p
1077 r 6| HN
A [|Rr-or=
/'/ < N
0 fo

1079 I 6| HN

1080 T 6 N
COOH
O HN

\- 0o
1082 6 \
)
C,
\
1090 6 IOH
~N
e
1092 6 /J:::J
N
A
1094 6
»
A
1097 6




3010 5 COOH 3011 -- 5 ~-- ~ N COOH - 281 - 48. A
conpound of the formula: L O NRZ\ Z R3 wherein R3
is C -cycloalkyl and the index n and the substituents
L, R2 and Z are defined ace@@ding to the follow ng
table 5 Cpd.# R nL Z 4003 6 NHN ON-OO 4004 6
HN ObN O 4005 6\ NHN6 O

Cpd. R? n L
#
1008 %%57 6 <iji>
4
0 / W_
1099 (%i7 6 COOH
2l
) J
0 ,X'
1100 (ig7 6 HO
2
/ O
© N
A
1103 %%57 6 = F
~ S
O / S/
N
A
1111 %%Ey 6 \\%?
& M
Y /
1112 T 6 \
f%%i \‘N/h\N/N__
0
\
1116 e 6
& o
° ®
N
\
1118 f 6
Sl +
/ N
0 \




N 4006 6 0 0O HN NO-OO- 282 Cpd.# R nL Z 4029
6 \WONHN HOOH 4030 6 N~ HN O CN-0 OH 4032 6 N
HN N 0>So0 NH2 4042 6 \ \ON~- HN 4043 6 - \ \O "~

HN O 4058 6 - 274 -
Cpd. R? n L
#
1119 G HOOC
A P
b S
1120 6
O 2
o )
\.
1122 6 o)
= D_[LN/
/ \ \
o) e
1125 6
e P
O
.
)8
1126 6 ~o
o
O ¢
N
"
A
1128 6 HO o
O \ :
1129 6
6 HOOCj:\I/
o) pe
1130 6 0
s '
o) N
QQ




\''\ " HN- 283 Cpd.# R2 nL z 4059 6 \\ HN... O
O 4062 6 0\ OHN NOHOOCH 4067 6 01 \ N \ O Ny
N NCOOH 4070 5 O NH NHO N i \ COOH 4072 6
00 H x NN - 275 -
Cpd. R? n L
#
1131 6 \
O .
Y /
N
A
46. A compound of the formula:
)
N
O% o
o]
o N T
\\ C N—S—R

~ wherein the substituents R™ and RC are defined according to the following

table
Cpd. # RN R
2001 H , C
2002 H —CH,
2003 H p
2004 H . SN Cl
—I

2006 H ,

. 0;\< o




0O ~0P 240776 ~~..1 N H O~6 NH - 284 Cpd. #
R2 nLZ 40816 "\ ~-NH OONHZ N 4083 6 O- &ko \
NNHOO 4084 - 6 c) HONH bN 408 6 OO-\ \ \

~~ NO NHONH 4086 6 H-246-Oo0o | _ 6 N 4087 -- -
6 0""- H
Cpd. # RM? R®
2007 H , .
2008 H .
2009 H :
N
2010 H ) /*:<
Cl
2011 H , :
Br
2012 H . ;::
Cl
2014 H F
F
2015 H ,
2016 H ' :
2017 H
S o
—<\:©/
N
2018 H ,




NOOOH- 285 Cpd.# R2nlLz 4088 6 ON \ NHO
092 6

COOH 4089 6 \ H O N' = 4090 6 O_ b N 4092 6 O
NNH ONHZ 4093 6 0~ H N O 4094 6 ~*I\) \ NH O
b GH - 277 -
Cpd. # R RS
2019 H ,
2020 H s
F
2022 H | S
2024 H |
Ng\ /i
2025 H | C
2026 H Y
2028 H o—
0
\
2029 H Br
©
\ S
Cl
2030 H A
\ S
Ci
2031 H cl
mg




N -
4096 6 O\
0O0i -

IA/\III

4103 6 -V H

%

286 Cpd.# RZn L Z 4095 6 --
f\'' N NH O NH 4097

4099 6 NH O b NS N4100 6 Hz N

~ J?

H

Cpd. # RN R®
2033 H
: ~N
\I\JI
N
Cl
2034 H
: =N
'\(l)
2035 H N/S\N
? %
2036 H F
F
2037 H C N
JB\
h NS
\—/
2039 H ,
2 ;
\N
2040 H /
Oi:j
2041 H
~N
\ n
2044 H

p
6
H

[
0~
\

b
N H
Oy

N

N



\ 0Ob NS N,NH- 287 Cpd.# RR nL Z 4107 6 ~~) L N
HMN s N 49. A conpound chosen from one of the
ollowing fornmulas: Cpd.# Formula No 6002 ~ O1I /
OH O NO NOH 7001 ON b&N97004 0 o N OH - 288 -

47. A compound of the formula:

2
T
o

wherein R* is C,-cycloalkyl and the index n and the substituents L, R, R™,
R and Q? are defined according to the following table

Cpd. # | R? n L R} R® Q?
o
3003 é 6 o
\ (| Q.
N ~
\ O _.\‘ b
COOH
3005 TTE 6 COOH
Ol |7 1S
\ 0O
HN o COQOH
T
N
B!
3006 6 \
¢ EaiEa:
g C
pe
——
COOH




O NO O7005 N OH50. A conmpound of the fornula I

according to one or

nmore of the clainse 1 to 49,
use as

pharmaceutically acceptable salt thereof,
an inhibitor of HCV pol yneraddf -51. A conpound of the
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i nhi bitor of HCV polynerase. 5 59. The conposition
according to claimb56, wherein the other anti-HCV
agent is an inhibitor of HCV NS3 protease. 60. The
conposition according to cl ai281%6, wherein the other
anti-HCV agent is 10 an inhibitor of another target
inthe HCV life cycle. 61. A conposition according to
cl48. m 60compeaimdiaf tteafbanulathi bi t or of another target in
the HCV |ife cycle is an agent that inhibits a target
sel ected from HCV hel i cagg, HCV NS2/3 protease and
HCV I RES. 15 62. Use b compound of formila |
according to one or nore of the clginms 1 to 49, or of
a pharmaceutically accept abl e 58 ereof, for the
manuf acture of a medge t he t#eatment and/ or
the prevention of a Fl avi dae~viral infection 20
63. Use of a compound of f according to one or
nore of the clains 1 to or of a pharmaceutically

accept alrerisR? Is ¢ hecRalkyl drdlthd MBeRANE 5 SURHRENR L, RZand Z
medi carent for the treatment and/or the prevention of

an HCVaf%SGé@?F gReorging tq ke fellowinatablg to cl ai m 63,
wherei n said nedi canent further conprises 25 another
antiviral agent. -290- 65. An internedi ate conmpound
.represented by the fornmula 2(v) and 2'(v) YL 2(v) Y

P 1 CCIRC)éd.\&’S Q/ %‘(v) I_Sp 7
4003 <%}7 6 \ "T
N
N HN
L )
\.
—0
0
/
4004 | -1 6
MRS
W o]
. 0

4005 . 6
NE
\0

4006 I 6 o .
ST R
0 2




X/ COOR R3 wherein Y, L, Sp, R and R3 are defined as
inclaiml, and Xis d, Br or I. 5 66. An

i nt ermedi ate conpound represented by the fornmula HOOC
Réa YI N\ Z R 1 R5 3 Ra&nd/or HOOC R4a N Re R2
1Z 3 R4b Y wherein Y, Z R2, R3, Rd4a, Rob and R5

are defined as in claim1; 10 not includi ng conpounds
P1, P2, Pﬁigm P\A;ng the fpllowmng]fornula - 291 |
HoOQ\ N\ |2P reincpd. 2 Z|PL-O&83 0 P2 -OH
0

|
HN

4029 6 6 \
N
N
» C,
\
4030 6 6
N
\ O

HO

_--\‘

OH

HN

—0 \

OH

4032 é 6 \ -y

N
SN HN
. QP }

s

NH,
4042 6 6 \ 1
N
\ HN .o,
L g)
pe
—0
4043 é 6 \ i
N
R HN.,
» )
_ \.
o]
/

4058 | 1 | 6 | _
N \
é - HNY©
o .




P3 N -OH P4 N- -OHBr 67. Use of a conpound
according to claim66 or 67 for the manufacture of a
5 compound according to one or nore of the clains 1 to
49. 68. A process for produci2g conpounds of fornul a
1.1 -292- PCOOR z RR3 whereinyY, L, Sp, R R2 and-
R3 are defined as in claiml, conprising the reaction
of an indal fivati Ve of{the forpula 2(i_v)” COOR
2(iv) 3 vxlfé?‘ggn ngtan:l B are Yefiped as Wereinbeflore
and X is Br[or T;laccording 'tof one 5 of the
f ol | owi ng f98Rods &) | bf, ) e d)t a) 1)
cross-coupl i ng of e| i ndo| e derivativeHof
2(iv) with i) a nhane fderivatiye of th
R2- SnR 3, [wherein s defined as hereig
R is a Cl -alkyl or aryl group; or 10 ii)
acid derivyative|R2-B(PH) 2 and R2-B(OR ) 2,
and R are defined as| herej nbefore under tfansition
metal catalysislto yipld an indole derjvative of the

he fofnmul a
e formula
pbef ore and

formul a 2(vbs) 2(vigl )| RE-1 3 15 wherein R R2
and R3 are defi hedl as{ here n@@re; |
X N HN
\ 0 e
HO
OH
4067 re 6 (0] 7
R \> N
ol 1O
O \’ 7N

4070 T 5 0
al S
0 A

4072 T 6
4077 T 6

o
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2.) the indole derivative of the fornmula 2(vii) is
further processed by N al kylation using the

el ectrophilic reagent X-Sp-C(=Y)-L, wherein Xis a

| eaving group, like e.g. d - .~ |, nmesyl ate,
triflate, tosylate; and Sp, 20 Y and L are as defined
herei nbefore, in the presence of a strong base,
yi el di ng tg;ﬁgé)d t pof the faornmulja 1.1; qr -293-|b)
1.) hal ogenP®t al "xchafge| of the findol e &erivatiye of
t he fornuI% g{i/)"qsing an alkylllthlun1reagent 0
it hi um metd , and| 2. fr ahs= taIIatlom t he
reacti on produc | ded by prievi ouf~step 5
using: i)|a trialkyl tin halide; i) a't @ kyl
borate; o iii) zinc|chloridég ™and 3.) @ross*coupling
of the reactionfproduct yielded by the previous step
10 using R2-X, wherein R2 |is défined as herei nbefpre
and Xis F, d,|Br, I| or trlfléte, under tranS|t on
net al cataly3|s to yield an indol g derivative t he
formul a 2(vt+)—as—detinedherei-nbetore; and 4- 1e
i ndol e der#0&d i t he flor A( VII) ther
processedf by N ation ig; tihe eI c ro |I|c
reagent Xt Sp- C( wher|ei i g 5 |ng
group, |ike e.g| > Br, 1|, nmegylgte, tri
tosylate;|and Sp, Y and L |are as ceflned)herelnbefore,
in the prgsenceof ajstrong—base; yl CI chi ||g the
product of 49%k f orfulla @. 1; c) al kyl ati on of
the indolge deri of tih f rnlla 2(| u3|ng t he
20 el ectrpphili ent )-Sp c(=Y) reln is a
| eavi ng gr oup, e.g. |d, /Br,
triflate,] tosyl nd Sp, @» L are as deflnqed
her ei nbeflore, i presence~af a strong base,
yielding the i deriJativeloff the fornula 2(v) Y
YL 2(v) | SP
4085 6 0 O
SNElE:
\ N H
0 \.
4086 <£F7 6 [:\>- “Y
N N ﬁ:ﬁ:~
ke
N
pe
4087 T 6 0~t> “1
N
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I COOR X_ P3 2.) 1.) hal ogen-netal exchange of the
derivative of the fornmula 2(v) 25 using an

al kyllithiumreagent or lithiumnetal; and 2.)
trans-netal l ati on of the rea@8on product according to
the previous step using: i) a trialkyl tin halide;

ii) alkyl borate; or -294- iii) zinc chloride; and 3.)
cross-coumd f &ﬁe reactioq_product ac%frding fo
t he previoJ%'siep us| n§ R2- X" wherein R2% s defi fhed

as hereingsggre and X %s F, ﬁl, Br, | or triflate,
under transi on 5| netal” cat Viis 1 el ¢
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49. A compound chosen from one of the following formulas:

Cpd.# Formula

6002 a

- N
ot N OH

7001

7004 )\\ q
0

OH




7005

50. A compound of the formula | 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 | 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 | 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 | 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 -, B-, 8- y-, and @-
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interferon.

58. A composition according to claim 56, wherein said anti-HCV agent is another

inhibitor of HCV polymerase.

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
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.

62. Use of a compound of formula | 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

63.  Use of a compound of formula | 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

another antiviral agent.
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65.  Anintermediate compound represented by the formula 2(v) and 2'(v)

v‘\]/L 2(v)

COOR®

Y'\( L 2'(v)

COOR®

wherein Y, L, Sp, R® and R® are defined as in claim 1: and
X is Cl, Brorl.

5 66. Anintermediate compound represented by the formula

HQOCW R® v

R
RS
R3 R4b
andfor
HOOC R4a
N R®
2
RN\

wherein Y', Z, R%, R®, R* R* and RS are defined as in claim 1;

10 not including compounds P1, P2, P3 and P4 of the following formula
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\l 0
2 N Z
N\
wherein
Cpd. R? z
P1 6 -0O-CH3
O
P2 6 -OH
0
P3 N/ | 7 “'OH
S
2
Br

67. Use of a compound according to claim 66 or 67 for the manufacture of a
compound according to one or more of the claims 1 to 49.

68. A process for producing compounds of formula .1
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COOR

wherein Y°, L, Sp, R®, R? and R? are defined as in claim 1,

comprising the reaction of an indole derivative of the formula 2(iv)

o COOR’ 2(iv)
N\

R3

wherein R® and R® are defined as hereinbefore and X is Cl, Br or I; according to one

5 of the following methods a), b), ¢) or d):

a)

10

15

2.)

20

1.) cross-coupling of the indole derivative of the formula 2(iv) with

i) a stannane derivative of the formula R®-SnR’s, wherein R% is
defined as hereinbefore and R’ is a Cyg-alkyl or aryl group; or

ii) a boronic acid derivative R>-B{OH), and R-B(OR’),, wherein R?
and R’ are defined as hereinbefore;

- under transition metal catalysis to yield an indole derivative of the

formula 2(vii)

H COOR’ 2(vii)
2
N\

R3

R

wherein R®, R? and R® are defined as hereinbefore;

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, |, mesylate, friflate, tosylate; and Sp,
Y? and L are as defined hereinbefore, in the presence of a strong
base, yielding the product of the formula I.1; or



b) 1.)
2.)
5 using:

3.)

10
4)

15
c) 1)

20
2.)

25
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halogen-metal exchange of the indole derivative of the formula 2(iv)
using an alkyllithium reagent or lithium metal; and
trans-metallation of the reaction product yielded by the previous step

i) a trialkyl tin halide;

if) a trialkyl borate; or

iii) zinc chloride; and

cross-coupling of the reaction product yielded by the previous step
using R?-X, wherein R? is defined as hereinbefore and X is F, Cl, Br, |
or friflate, under transition metal catalysis to yield an indole derivative
of the formula 2(vii) as defined hereinbefore; and

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,
Y® and L are as defined hereinbefore, in the presence of a strong

base, yielding the product of the formula I.1; or

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
defined hereinbefore, in the presence of a strong base, yielding the

indole derivative of the formula 2(v)

ny - 2(v)

COOR°

1.) halogen-metal exchange of the derivative of the formula 2(v)
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
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15

20

d)

1.)

2.)
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fii} zinc chloride; and

3.) cross-coupling of the reaction product according to the
previous step using R*-X, wherein R? is defined as
hereinbefore and X is F, Cl, Br, 1 or triflate, under transition

metal catalysis yielding the product of the formula 1.1; or

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, |, 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) as defined hereinbefore; and
cross-coupling of the indole derivative of the formula 2(v) with
i) a stannane derivative of the formula R®-SnR’;, wherein R? is
defined as hereinbefore and R’ is a C,g-alkyl or aryl group; or
ii) a boronic acid derivative R%-B(OH), and R%-B(OR’),, wherein R?
and R’ are defined as hereinbefore;
under transition metal catalysis yielding the product of the formula I.1.




